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TABLE 1.1 

P - 302 

P - 304 

P -  101 

P -  103 

SRW-5 shallow well pump 

SRW-6 shallow well pump 

DRW-I deep well pump 

DRW-2 deep well pump 

Sludge thickening tank 

Head tank 

P -  105 

P - 301 

93% H2 SO4 storage tank I 

MAJOR EQUIPMENT LIST 
MCB Camp Lejeune - Groundwater Treatment System 

OHM Project #16032 

F? 

Stripper effluent holding tank 

Treated effluent holding tank 

Air stripping column 

Cartridge filter T - 240 

x -  130 

A -  130 

T - 220 

Air stripper column fan 

Building drainage pump (wet well) 

c - 200 

F - 220A/B/C 

K - 200 

P - 025 

P - 025A 

P -  IlOA 

P -  IlOB 

P -  115 

Mix Tank 11 
Mixer 11 

Building drainage pump (wet well) I X - 13 1 Inclined plate clarifier II 
I X - 132 I Liquid polymer feed system Air stripper feed pump 

Air stripper feed pump (back-up) 

Containment area sump pump 

Jet mixing pump X - ISOA/B Air compressors 

50% NaOH feed pump X - 15OC Refrigerated air dryer 

Filter press feed pump X - 150D Compressed air receiver 

Sludge blowdown pump X - 150F Compressed air oil separator 

Supernatant transfer pump X - 150G Compressed air particulate filter 

Spent backwash water pump X - 220A GAC adsorber 

93% H,S04 feed pump X - 220B GAC adsorber 

X - 132A 

X -  140 

Metal scavanger/Coagulant pump 

Plate and frame filter press 

11 P - 120 

IIP- 121 

11 P -  141 

11 P - 143 
.- 

P -  145 

P - 205 

P - 2 1 1  

P - 212 

P - 241 

P - 245 

P - 220A 

P - 220B 

T - 025 

I P - 100 I SRW-1 shallow well pump 93% H,S04 feed pump 

ll I P - 102 I SRW-2 shallow well pump . Backwash water pump 

II P - 104 I SRW-3 shallow well pump Reuse water pump 
~~ 

GAC adsorber feed pump P - 300 I SRW-4 shallow well pump 
~ 

GAC adsorber feed pump (back-up) 

Building drainage wet well 

Groundwater storage tank 

50% NaOH storage tank 

IIT- 110 

DRW-3 deep well pump II 
DMW-1 monitoring well pump 11 

~~ 

Backwash water holding tank II 
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KEY CONTACT LIST 
MCB Camp Lejeune - Groundwater Treatment System 

OHM Project #16032 

OHM Site 

I Alan M i t t  

9 10-45 1-2390 

Project Manager 770-734-8072 
I 7 

Project Supervisor I 9 10-45 1-2599 II 
Randy Smith 

Dwavne Currie 

Terry Mitt 

Project Supervisor 9 10-45 1-2599 

Deputy Program Manager 770-453-7707 

Sr. Electrical Engineer 

Site H & S Officer 

Sr. Project Chemist 

7 13-775-763 1 

9 10-45 1-23 90 

770-45 3 - 76 8 6 

Greg Gilles Technical Manager 770-45 3 - 76 87 

Kai Mak Sr. Project Engineer 770-453-7607 

Tom McCrory Sr. Project Hydrogeologist 770-453-7663 

Angelo Liberatore Reg. H & S Manager 770-453-767 1 

Stone & Webster Chuck Lawrence QC Engineer 6 15-755-9753 

MCB Camp Vann Marshburn Supervising Engineer 910-45 1-2583 

Lt. Cheryl Hansen A-ROICC 910-45 1-2581 

John Cotton Construction InsDector 910-451-5006 

LANTDIV Kate Landman RPM 804-322-48 1 1 

Jerry Haste COTR 804-344-8422 

IRDEMD Neal Paul 910-451-5068 

Tom Morris 

NC DEHNR Patrick Watters 

EPA-Region IV Gena Townsend 

Southerland Electric Scott Sosa 
I 

Hatcher Construct, I Donald Hatcher 

N.E. Construction I Tom DeLong 

910-45 1-5068 

Superfund RPM 910-353-3558 

RPM 404-347-3066 

Project Manager 910-347-1754 I 
I 

OwnerPM I 910-285-7633 

Pro i ec t Manager I 910-733-2801 1 
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VENDOR CONTACT LIST 
MCB Camp Lejeune - Groundwater Treatment System 

OHM Project #16032 

Industrial Sales 

P.R. Bradley & Assoc. 

Valves, gauges, fittings, Gene Wells 910-763-5 126 910-763-3207 
pumps 

Meter pumps, Lightinng Mike Wolfe 770-998-1956 770-998-01 19 
mixer 

~~ 

Drillers Services Inc. I Wells, well pumps 
~ I TenyYount I 800-334-2308 704-322-7674 

I I I 

Industrial Plastics I Plastic pipe & fittings I Steve Bailey I 770-844-7324 912-748-8327 

HDPE pipe & fittings Marc Davis . I Carolina Plastic 704-588-054 1 704-588-5742 I 
~ -~ 

Goulds Pumps Inc. I Pumps 
~ ~ _ _  1 Joe Ruggiero I 770-346-3369 770-446-3651 

~ ~~~ 

Boart Longyear 1 Downwell tubing 1 BobBeyer 1 770-469-2720 770-498-284 1 
~~ ~ 

Palmer Manufacturing I F W  Tanks (T- 1 10) I ~ c o t t c a s e  1 770-925-4855 770-925-3869 

Northeast Buildings Steve Straper 9 10-353-3558 9 10-353-3005 
Construction 

Proco Products Sylvia Augusto 800-344-3246 209-943-0242 

Atlanta Rod Nuts/ bolts Mary White 770-889-2136 706-356-2940 

Hilti Corp. I Nuts/bolts, fasmers 1 David Holloway I 800-879-8000 800-879-7000 
I I I 

Eco Equip. Inc. I Jet mixer pump system I Steve Hart I 770-3454 1 18 770-345-2699 

Hertz Equipment Steve Koroly 910-799-975 1 910-395-2405 

Fowler Manf. Platforms Doug Wolcott 904-246-4886 904-241-8056 
~~ 

Chet A d a m  

Ingersall Rand 

R&W Construction 

Ladder Distr. Inc. 

Cowen Supply 

C.M. Kemp Manf. 

Envirotrol 

Elec. & Gas Heaters 

Air compressors 

Tanks, structure steel 

Piping hardware 

Dri-breather 

Carbon filter system 

E. Adams 9 19-85 1-633 1 9 19-85 1-637 1 

Gary Michael 770-936-6200 770-936-82 10 

Wayne Pierce 910-455- 1830 9 10-455-91 63 

Carl Jocobsen 770-447-9057 770-447-9057 

Greg Southwell 404-35 1-63 5 1 404-35 1- 1259 

Venita Gomew 410-76 1-5 100 4 10-766-9 105 

Tim Sokol 4 12-741-2030 412-741-2670 

Pumping Systems Inc. Diaphragm Air pumps Michael Konopa 770-458-9555 770-3559 133 

Filtration Tech. CartridgeiAir filters Scott Matthews 9 19-859-0 124 9 19-859-0370 

Gray Bar Elect. Electric material Doyle Strickland , 770-441 -5580 770-446-7693 
supplies 
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VENDOR CONTACT LIST 
MCB Camp Lejeune - Groundwater Treatment System 

OHM Project #16032 

Dewy Brothers Manhole rings & Pat Miller 800-93 1-9391 
covers 

Hercules Steel Influent box Claude Scott 9 10-488-5 1 I0  9 10-488-4040 

National Environ. Air Stripper tower Pixie Terreault 508-761-661 1 508-761-6898 
Systems 

Saws controls Ceramic Air diffusers Larry Sears 770-993-43 92 770-99 8-243 0 

Delta Sales Eyewash stations Gene Waters 770-934-9960 770-934-6865 

Hugo Jahnz & Plastic tanks 
Assoc. 

Ansley Jimmerson 770-889-1732 770-887-7405 

Engineered 
Fiberglass 

FRP Well Building Clarence Kazmir 770-475-2242 770-664-6906 

Jenkins Gas & Oil LP tank Keith McGouden 

George Selke Co. HDPE tanks Mike Callahan 

Hoffman & Roof fans Bill Poole 
Hoffman 

Tracon Inc. Meter manhole 

Parkson Corp. Lamella separator Larry Sears 

Tindall Concrete Concrete Manholes Fred Bosket 

J.L. Pierce Surveyor J. Pierce 
Surveying 

Semblex Inc, Polymer feed system Steve Hart 

Netzsch Filter Filter press Robert N. Hanks 

910-455-171 1 910-346-9404 

770-925-4855 770-925-4869 

9 19-78 1-80 1 1 9 19-787-60 19 

770-475-2242 770-664-6906 

770-993-4392 770-998-2430 

864-576-3230 864-587-8828 

770-345-21 18 770-345-2699 

61 0-363-80 10 6 10-363-097 1 

High Rise Service Acid containment area Donnie Cannon 9 10-37 1-2325 
Co. Inc. coating 

ISCO Inc. Ultrasonic Effluent 800-228-4373 
F lowmeter 

Lightnin c/o Mixer (A-130) Mike Wolfe 404-998- 1956 
Bradley & Assoc. 

Machinery Co. Pumps 

Utility Precast Inc. Electric manholes Tommy McClellan 704-596-6283 704-596-6289 

Tencarva Service all Goulds Scott Hudson 9 10-799-8800 9 10-799-8801 



,n. 

t Electrical manhole 
rings & cover 

50% Caustic 

93% Sulfuric acid 

Table 1.2.3 (Cont.) 

Steve Douglass 404-696-88 10 404-696-9482 

Stan Tew 8 64-5 74-278 5 

Ray Wilson 800-4 14-2243 

US Foundry & 
Manufacturing 
Corp. 

Alum access frame 

Transformer & Elec. 
Equip. Supplies 

Pipe fittines 

Worth Chemical 
c o p .  

Jim Cook 407-298-4470 407-298-4534 

Dave Whinsile 404-840-4196 

Bunnie 419-666-6605 419-666-3344 

KOCH Sulfur 
Products Co. 
~~ ~ 

Betz Entec, Inc. 

Halliday Prods. 

G.E. Supply . 
Bertsch Co. 

Barry Owings I Polymer, metal 
scavenger chemicals 

~~ 

919-783-7071 919-783-7093 I 



F NATIONAL ENVIRONMENTAL SYSTEMS (NES) - AIR STRIPPER 
{ 

Site: MCB Camp Lejeune, NC - OU2 
Groundwater Treatment Plant 
Delivery Order No. 00 15. 

Date service rep on site: February 14,1996 

Name of representatives: 

Questions & Comments: 

Mr. Matt Sweeney 
Ms. Cathy Terreault 
(508) 761-6611 

Question: 

Comments: 

Question: 

Comments : 

,-. 

Question: 

Comments: 

Question: 
Comments: 

Question: 
Comments : 

Question: 
Comments: 

Can the air stripper fan run continuously even if no groundwater is being processed through 
the sytem? 
Yes. The fan is designed for continuous duty and can operate continuously without damage 
to the blower. 

What is the function of the lower of the two magnehelic guages on the side of the stripper 
tower? 
The guage is connected to a flow measuring pitot tube which measures high and low 
pressure differential. To convert to flow rate in cfm, use the feet per minute scale and 
multiply the number on the gauge by 7.065 which is the inlet cross sectional area. 
Therefore, fpm x area = cfm into the stripper column. 

What is the function of the upper of the two magnehelic gauages on the side of the stripper 
tower and what should it be measuring under normal operating conditions? 
It measures the inlet pressure in inches of water. The guage should read between 1 and 10 
inches of water column. The reading will vary with the water flow rate. Consult the blower 
curve in the O&M manual for scaled flow rate vs. pressure drop. 

What degree of pressure drop across the tower would indicate a problem such as fouling? 
Typically, 5 inches of water column operating differential above the design capacity would 
indicate a problem, The system has a pressure switch on the blower with high and low set 
points which will interface with the PLC. 

What is the purpose of the blind flange on the top side of the stripper sump? 
It is generally open to atmosphere and used as an overfill contingency to prevent water from 
reaching the air d e t  level in the event of a high shut off switch failure. It is very important 
that the water level in the sump not rise into the column above the air inlet. Damage could 
occur to the fan if such a condition arises. 

How long should the fan continue to operate if water feeding the air stripper is stopped? 
Allow the blower to run for approximately 15 minutes after flow to the stripper has been 
shut off. This will allow for any water within the stripper column to cascade through the 
tower and be treated properly before reaching the sump. 



NES - Air Stripper 
.*? 
i Page 2 of 2 

Question: 

Comments : 

Question: 

Comments: 

Question: 
Comments : 

Question: 
Comments : 

Should the air filter intake be positioned vertically rather than horizontally? It is currently 
positioned horizontally. 
Generally, yes. This is to prevent precipitation from entering the filter and blower housing. 
NES will check the proper orientation and shop drawings, and offer a solution as necessary. 
It may be necessary to supply a different air filter housing, cap, or reposition the filter. 

What should the pressure switch be set at on the discharge of the fan to the air stripper for 
high and low settings? 

Who can be called for prompt service should the need arise? 
Call NES and speak with Bob Davis, Matt Sweeney, or Pixie. 

What is the procedure for cleaning the air stripping packing should the need arise? 
Detailed procedures are provided in the O&M manual. 
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CORPORATE OVERVIEW 

National Environmental Systems, Inc., is a corporation headquartered in Seekonk, 

Massachusetts, U.S. A., which specializes in the manufacture of subsurface hydrocarbon 

recovery and groundwater treatment equipment. 

Our professional staff possesses combined experience of over 50 years designing and 

manufacturing groundwater remediation treatment systems, including air strippers for 

removal of volatile organic compounds from potable groundwater supplies, soil gas 

extraction systems, product and groundwater recovery pumps, integrated controls, and liquid 

and vapor phase carbon adsorption systems. 

ps, 

i. 

In addition to system design and manufacture, we provide on-site supervision and 

training, permitting assistance, turnkey installation and technical training seminars associated 

with the above-mentioned capabilities. 

Clients of National Environmental Systems, Inc., are assured prompt, courteous, 

confidential response and personal attention. Providing timely information during 

implementation of your project and continued personalized service is our philosophy. c"r, 
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Packed Columns 

P-, FRP (fiberglass reinforced 
plastic) packed towers for flow 
rates from 10 to 1200 gpm. 
Multiple optional features 
include clearwells, ladders and 
integrated controls. 

Low Profile 

Low Profile Air Strippers in polyethylene or stainless 
steel. Unobtrusive, compact designs provide high 
stripping efficiencies. Optional skid mounted 
packages including controls, telemetry, effluent pumps 
and accessories are available. 

Aquarius 

The "Aquarius'' low profile air stripper is light weight, 
portable. Low capital and operating costs make this 
the unit of choice for low flow sites under 10 gpm. 
Available as a component of a complete remediation 
system or as a separate water treatment unit. 
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Air Stripping Systems / Contaminated Water Solutions 

Air stripping is an 
economical process 
whereby contaminated 
groundwater or process 
water is pumped to the top 
of a packed column. The 
water is distributed over a 
bed of packing media that 
provides extensive surface 
area for contaminant 
extraction. As the water 
flows downward through 
the tower, clean ambient air 
is introduced upward from 
the bottom of the tower by a 
blower. The air enhances 
the stripping process by 
inducing the Volatile Organic 
Compounds (VOC'S) in 
water to transfer into the 
upward flowing air. The 
clean water drains from the 
tower sump and the air is 
dispersed into the 
atmosphere or to further 
treatment for abatement. 

National 
Environmental 
Systems' air 
strippers are 
manufactured from 
corrosion resistant 
Fiberglass 
Reinforced Plastic 
(FRP). Our air 
strippers are 
available as a 
standard modular 
package, including 
visual inspectiow 
clean out port. 
influent pipe, 
influent ssrav Air Stripper with optional clearwell. 

assembl9, siphon drain, pressure gauge, 
temperature gauge. blower, packing, and mist 
eliminator. We can incorporate various options 

/"1 into the tower design. These options include a 
clearwell for extra surge capacity with level 
controls and transfer pump, "birdscreen" top for 
weather protection, blower pressure switch, 
s u m p  overflow switch or steel skid. 

To complete the package, 
we can s u ~ p l > ~  a control 

panel for operation of the 
blower, transfer pump and 
packing cleaning system. 

Our air strippers utilize high 
tech packing media and low 
horsepower blowers, which 

translate into low capital and 
operating costs. Our air 

strippers are a\,ailable for 
installation in harsh 

enLrironments, including 
those exhibiting cold weather 

or hazardous properties. 

B). using state-of-the-art 
design concepts. National 

EnLrirornmental S>stems' air 
strippers are capable of 

remo\.ing commonly 
encountered VOC's such as 

Benzene. Toluene. X>.lene 
(BTX) or Trichloroeth)rlene 

(TCE) as well as those more 
difficult to rern0L.e bjr air 
stripping such as Methyl 

tertiar). But>.l Ether (MTBE), 
Naphthalene. Chloroform or 

,\mmonia. 

In addition to the air 
stripping s)s tem,  

National 
En\Iironmental 

Sqstems can provide 
detailed design 
calculations to 

substantiate the 
process design, 

which expedites the 
permitting process 

and installation time. 
Included with ei'erq' air 

stripper is a process performance warrant)' and 
an installation and operating manual consisting 

of instructions. helpful hints, air stripper and 
blower blueprint, and blower operating curve. 

This additional support means that l'ou, the 
customer, can permit. install. operate, and 

maintain a Kational Environmental S)'sterns' air 
stripper in a cost effecti\.e manner. 



Si .t A Gasoline Srarion/Con~~etiietice Store 

Tower Parameters 

Diameter 18 inches 
Pack Height 33 feet 
Overall Height 38 feet 
Blower 1/2 horsepower 

Design Parameters 

Flowrate 10 gPm 
Water Temperature 55 O 

- 
influent Water Concentrations 

Benzene 
Toluene 
Xylene 
MTBE 

28.500 ppb 
26.150 ppb 
1 1.600 ppb 
t6.000 ppb 

Emuent Water Concentrations 
Benzene I PPb 
MTBE 10 PPb 

Site B: Gasoline Station 

Tower Parameters 

Diameter 42 inches 
Pack Height 17 feet 
Overall Height 25.5 feet 
Blower 5 horsepower 

Design Parameters 
I 

Flowrate 135 gpm 
Water Temperature 55 

I 
I Influent Water Concentrations I 

Benzene 
Toluene 
Xylene 

110 ppb 
530 ppb 
5388 ppb 

Effluent Water Concentrations 

, Benzene 
Toluene 
Xylene 

In addition to air stripping systems, National 
Environmental Systems, Inc. also manufactures dual 
pump recovery equipment. soil gas extraction units, 
liquid phase carbon adsorbers and  vapor phase 
carbon adsorbers. Each system can be operated 
independently or in conjunction with other pieces of 
our recovery/treatment equipment for a completely 
integrated and fail safe remediation process. 

N A T I O N A L -  

ENVIRONMENTAL nc 
S Y S  T E M S  

36 Maple Avenue Seekonk, Massachusetts 0277 1 
(508 )  761-661 1 



Air Stripping Systems: A Design And 
‘Construction Overview 

(‘- 
By Pixie Terreault 
Air Stripping is the most economical, efficient 
process for removing volatile organic compounds 
(VOCs) from contaminated groundwater. To in- 
sure the client the most cost effective system, the 
chosen manufacturer requires information perti- 
nent to the performance design and construction 
of the tower. 

Before discussing the design and construction 
aspects of air stripping, let us briefly summarize 
the operation of an air stripping system. 

The wncept of air stripping incorporates a sim- 
ple, effective process whereby the contaminated 
groundwater is introduced into the top of the 
tower through an influent distribution system. 
The water then flows downward through a bed of 
packing media. At the same time, air is being 
forced upward in a countercurrent direction 
through the tower. Clean water is then discharged 
from the tower base and air exits out the top of 
the tower to the atmosphere or to further treat- 
ment for abatement. 

When choosing which packing media to utilize, 
the manufacturer considers several factors which 
are important in determining initial performance 
design and providing operating characteristic 
data. The surface area, number of drip points in 
each piece of pack, pressure drop characteristics, 
as welt as the ability of the pack to become 
uniformly wet, contribute to the mass transfer 
capability of the packing. This is valuable be- 
cause when a packing exhibits better mass trans- 
fer, i t  is more efficient. Increased packing eff-  
ciency results in a lower packing height as well 
as overall height of the tower which in turn 
reduces the cost of the tower. Plugging or fouling 
of pack is reduced by eliminating “dry spots” in 
packing. When fewer dry spots are available for 
solid particles to cling to, plugging and fouling 
effects are minimized. 

Several pieces of information are required by 
the manufacturer in order to provide the client 
the most eGcient air  stripping system. They in- 
clude flowrate and temperature of contaminated 
water, contaminated levels and chemical analy- 

p”. sis of water, and emuent concentrations of water 
to be achieved by air stripping. In some areas, 
the water may be hard (high pH level) o r  may 
exhibit high iron concentrations. A laboratory 
analysis for this information should aIso be pro- 
vided as it gives insight into packing fouling or 
plugging tendencies. 

r““ 

The water flowrate should be determined b 
means of a pump test. The pumping rate is 8. 
rectly related tx the diameter of the tower. Over 
sizing of the h w e r  results in higher custome 
costs. Understating the f lowrate may result in 
tower incapable of handling the required ffou 
The temperahire should be the actual tempera 
ture of the groundwater, not merely an estimak 
This is especially important in areas where th, 
water is cold (55°F or  Iess) because a fluctuatio~ 
of even plus or minus 2” can affect the d c d a t i o l  
used to determine the packing height, Ifthe tern 
pera tue  is estimated too high, it is possible t~ 
underdesign the bower and risk not being ablt 
to meet required effluent levels of the contami 
nants involved. 
An accurate laboratory anaIysis of the contam 

bated water is perhaps the most critical uite& 
for design. Different test methods as required b5 
the Environmental Protection Agency @PA) a n  
used for merent chemical compounds, Cherni. 
cals must be identified by compounds not by ge- 
neric terminology, For instance, ‘Ynineral spir- 
its” contains many chemicals. In order to design 
a system to remove “mineral spixits,” a break- 
down of the chemicals contained in the compound 
is necessary. The test method for contaminat& 
petroleum products, commonly referred to as the 
gvoline uldyticzl group, should be EPA meth- 
ods 601 and 602. Some states also require testing 
for I, 2-Dibromoethane (I, 2-EDB) and lead. Pe- 
tsoleum chernids  in .the gasoline group are ben- 
zene, toluene, xylene, ethyfbenzene and Methyl 
t e i c i q  BuQI Ether CMITBE). The second petro- 
leum group, contzining such chemiczls as JT4 
(Jet Fuel) 2nd kerosene, in addition to constitu- 
ents in  the gasoline g o u p ,  are znalyzed using 
EP.4 methods 610 and 418.1. 

After completing the design of an air stripping 
system, 2 manufacturer must then =sure the 
structurd integrity of the bower. Ib order tu ac- 
complish this, determinations must be made ir! 
regard to  location. They are  the seismic zone anc 
wind speed area in  which the tower is to bi 
erected, as well as the hydraulic load on tht 
tower. These standards are set in accordance wit) 
the Uniform Building Code 1985 (UBC 1985). 

The seismic zone takes into account placemen. 
of a tower in areas of the United States when 
damage from an earthquake presents no risk 



t 

I’ 

.(Zone 0) to major damage probability (Zone 4)  
because of proximity to earthquake fadt sys- 
tems. The location of the tower (Town and State) 
>ut be made known to the manufacturer be- 

cause within some states, more than one seismic 
zone exists. For example, Nevada is located with- 
in seismic zones 2, 3 and 4, and the construction 
of the tower would vary from zone to zone. The 
same can be said for wind loading. Certain are= 
of the country can experience winds of 110 miles 
per hour while others experience winds of 70 
miles per hour maximum. The tower should be 
constructed in accordance to the geographic site 
location. Hydraulic loading is the calculated 
weight of the tower during operating conditions. 
These conditions include the weight of the tower 
shell and internals, packing, and contaminsted 
water in the tower. The shell of the tower must 
be able to withstand all of the above Ioads with- 
out sustaining any structural damage such 2s 
surface cracks o r  buckling. 

The nest step taken by 3 manufacturer is to 
make sure the proper wall thickness is achieved. 
hlanufacturers who use a contact-moided process 
follow the standards set  in Voluntary Product 
Standard PS15-69 - “Custom Contact-blolded 

-Yeinforced-Polyester Chemical Resistant Process 
dquipment” developed by the Nationai Bureau 
of Standards, U.S. Department of Commerce, for 
the fiberglass reinforced plastic industry. hfanu-  
facturcrs who use s1 filament-wound process hr;.? 
their towers conform to American Society fgr 
Testing and hfatcrials, Specification D3299 - 
“ F i I amen t - Wo un d G 1 ass - F i b erg 1 ass - Rein fo r c G C 
Thermoset Resin Chemical-Resistant Tanks” 
This standard specifies manufacturing processes 
for cylindrical tanks containing aggressive chem- 
icals for above ground vertical installation- Fila- 
ment wound fiberglass reinforced plastic (FRP) 
is usualIy specified instead of contact molding in 
large diameter and/or tall towers because of the 
increased structural strength achieved using this 
process. 

n 
8 

In addition to conforming structua1ly to the 
above standards, other c o n s i k - a t i o a  to insure 
the longevity and efficiency of the & stzipPC 
should be considered For instance, the use 
resins. manufactured to withstand aggressive 
chemicals can change. A Weren t  resin may be 
recommended for chloroform than for benzene 
the inner corrosion barrier of the tower. Wail 
wipers may be placed along the inside wall in 
the packed section to prevent “Chanaeling“ of 
water going down the side of the tower without 
Gming into contact with the p a h g  media 

Qther materials of construction may be coasici- 
erhd in addition to fiberglass. They are s t a i d -  
steel, aluminum, or  p l y  ~ y l  chloride o. 
Stainless Steel and duminum are usually more 
expensive to manufactnre than FRP, These tow- 
ers have been t r a d i t i o d y  used in some indus- 
trial and municipal water company applications, 
Eowever, with the inceased number of FRP tow 
ers proving their s t r u d u n l  ink@& and resisb 
mce  ta aggressive chemicals over long periods of 
t h e  in these applications, FRP is now &g 
used. 

PVC is usually the l e s t  expezive material of 
construction. In a r a s  not requiring seismic or  
high win2 loading cocsiderztiom (Zones 0 a d  
I, 2nd 7- rnph m%ds o r  less) it an be 8 vizbie 
L t e x z t i v e  to F W ,  sc&nless ske!, or dunk= ,-,owever, -- PVC c?n becoEe b ~ r ; t I e  b m - 2  of 

-. -A+I~*’  <--  2-”,ci er-hibit s z s s  c r a c k  The2 ex- 
- - C  -,-sd t~ d t rz t io l c t  rays (s-zsr~ze) .  S o z e  -:- 
:‘zct.xers compensate for this by proviur?g z z  z?.? overizy c f lzyer  to heir,  ?,revent crzckbg. 

In c o c c l u i o n ,  proviidir,g tke r=mufxt.cer c r  
C e 2 s i p .  e n g n c e r  with. cozlFle= irdomztioi  c 

trouble free corzponent  in yocz treztment s:;sx=- 

‘“ - ’ . .  

izdeed m2-:e zir stripping the 9 o s t  cost ezx::-:e. - .  



Tyree Brothers Environmental Services, inc. 
208 Rcute I 09. ~armingdale. NY I 1935 Fax: 5 16-249-325 1 Phone: 5 i. 6-249-3 150 

September 1, 1992 

National Environmental Systems Inc. 
36 Maple Avenue 
Seekonk , MA 02771 

At tn :  Pixie Terreault 

Dear Ms. Terreault: 
. 

With over seventy-five active "Recovery Systems" in operation, I 
thought it necessary tc advise you how pleased our firm is in doing 
business with National Environmental Systems, Inc. 

Tyree Environmental Technologies has relied on  your firm, on many 
occasions, to provide recovery and treatment equipment  on a next 
day basis. National Environmental has always provided Tyree with 
state-of-the-art equipment at a fair market price. 

I would also like to take th i s  oppccunity to thank each individual of 
National Environmental for their proiessionalism in dealing with the 
seriousness of our industry. You c2.n be assured that Tyree will be 
turning to y o u r  cornpsrny for our ecipment  needs on future projects.  

,, 

My best wishes to you  m a  your STET;. 

Partner 



Nay 13, 1991 

Ms. Pixie Terrault 
National Environmental Systems 
36 Maple Avenue 
Seekonk, MA 0 2 7 7 4  

Dear Ms. Terrault: 

.. 

Sun Refining and 
Marketing Company 
Ten Penn Center 
7801 Market Street 
PhiIadelphiaPA 19103-11 

Thank you and your staff at National Environmental systens for the 
quality air stripper design and construction services you have 
provided Sun Refining & Marketing Company. 

The National Environmental Systems towers are without 2 d o u b t  the 
best value on the market today. Keep up the good work! 

Sincerely, 

/I&& 

ohn J. Ennis J Retail Environmental Manager 



MidContinent Region 
Production United States 

Marathon 
Oii Company 

PO. Box 552 
Midland, Texas 79702 
Telephone 9151682-1626 

August 22, 1991 

John Haas 
National En-.,-iroi-aental Sys’iems 
36 Maple Avenue 
Seekonk, Massachusetts 02771 

John: 

P 

On August 6, 1991, I visited the Pauls Valley UST site 
and saw for the first time the groundwater cleanup 

! equipment that we purchased from NES. I was ve,* 
pleased with the setup and operation especially the 
non-complexity of the unit. The system was in operation 
f o r  approximately one month and the analytical results 
received to date show the effluent is achieving t h e  
cleanup goals imposed by the State agencies. 

Thanks again f o r  your help and. cooperation with t h i s  
project. If I have a need f o r  the services of NES i n  
the future on any other projeccs, I will call. 

Sincerely , 
h/ 

L,. /ik /$&/$ /v 

Thomas F. Zapktka 
ACvanced Environmental and Safezy Engineer 

TFZ/elk 

A subsidiary of USX Corporation An Equal Opportunity Employer 



7-186ETT-S MECHANICAL CONTRACTORS 
A Division of Natkin & Company 

. 
PIS. P i x i e  ' f e r r e a u l t  
National E n v i r o n E e n t a l  System, I n c .  
36 Maple Avenue 
Seekonk, M a s s a c h u s e t t s  02771 

Dear Ms. T e r r e a u l t :  

I write t o  r e p o r t  t h a t  t h e  Oak Ridge  N o n r a d i o l o g i c a l  
Wastewater ' r r e a t z e n t  t ' a c i l i  t y  -dhich xe r e c e n t l y  c o z p l e t z d  has 
been put i n t o  f u f l  o p e r a t i o n  by t h e  Ene rgy  D e p a r t n e n t ,  

One oE t h e  e s s e n t i a l  e lezents  of: t h i s  f a c i l i t y  i s  t h e  e i g h t  
f o o t  diazeter Air S t r i p p e r  f u r n i s h e d  by your f i r n ; ,  I u n d e r s t a n d  
t h a t  t h e  P l a n t  O p e r a t i n g  C o n t r a c t o r  is well p l e a s e d  w i t h  t h e  
p e r f o r z a n c e  of your  e q u i p c e n t .  

p"". 

P i x i e ,  I p e r s o n a l l y  w a n t  t o  thar,k you a n d  ycur stciCt' f o r  
m k i n g  ou r  p r o j e c t  a s u c c e s s .  T h e  p r o f e s s i o n a l  a t t i t u d e ,  
knowledge and  c o u r t e s y  extended by your  f i r x  during t h e  
s u b m i t t a l ,  construction and s t a r t - u p  p!:ases of  the project ; e r e  
greatly a p p r c c i a t e d -  

1 look  forward to a c o n i i n u i n g  b u s i n e s s  r e l a t i o n s h i p  bet!.ieen 
our txo c o z p a n i e s .  

Jaxes S. B e n n e t t  
P r o j e c t  Manager 

Post Gff i i  Box 1276 Oak !?id*, Tennessee 37830 



National Environmental Systems 
36 Maple Avenue . 
Seekon.!!, MA 02771 
A'ITX Ms. Pixie Thcrreault 

Dear Ms. Therreault: 

OHM Corporation 

Segkmber 8, 1992 

\. 

In the often frenetic environment of renediation contracting, i t  is refreshing to discover a new 
supplier that not only delivers what they promise, but takes pride in doing so. The recent 
experience with Shaw Air Force Base and the 500 G?M air stripper system you supplied was 
fraught with difficulties that would have taxed the abilities of evcy cornpay with whom I 
persondy, and OhW Corporation in general, have d d t  with,in the past. Beginning with the 
difficult and comprersed bidding cyc?e, you out performed in price and responsiveness seven 
potentid suppliers. 

b i t id ly ,  we were very concerned due to your size and our lack of experiexe with your 
cornpay prior to this project The technicai assistace you'exteaded before the awxd was 
invatursble in setting in motion the chain of ever,& which foliowed. That you were czpable of 
producing and deliveriing d of the components z,?O drzwings for this system in less thm three 
weeks h spite of electrical specii~ations thzt were not  f i n d i d  u n t 3  two weeks befori: dslivery 
was extraordina:v, especidly whex consiciedng t2.t k i s  unit hzd crrston feztuies 2nd Izct m i n u t e  
n o d e  Icmtion chmges. 

The qu&y of constituction md fit-up of a the c z 7 o n e n i s  wzs rexzlkzble, dso. It is m e  to 
see fiberglass consmction of this size withour zzior visuz! r7zws. A11 of the noz ie s  were 
withirl toiervlces .I hwe speci6ed for towers far mjor  chernid mw.ufzcturers wi:hout the  
wr i t te~~ spc i l imion  b e k g  reqired in the contrzc: docrrments. 

You mi your skff xe  to be commended for perfarinmce above md bej'ond the d! of duty. 
Rest .ss&d thzt you hwe earned apemianent p!z= on our bidders list in  the southGst md thzt 
this letter is being copied to our avorate heaciq:ix:,c:ers in Findlay, Ohio and 211 other technical 
centers throughout OEM Corporztion. 

R a s e  feel free to use me and this 
will yet again be, a plezsure doing 

Very Truly Yours, ,.!@y&h 
David R. h b h  
Project Engineer 

project as a rekence in the future. It hzr ben, m d  I tms: 
business with ycu m d  your cornpmy. 

5335 Ti%& Parkway, Suite 4.50 r\'oruoa Ccorpia 30032 R 4OQ-7ZY-3900 
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PROJECT REFERENCES 

OHM Corporation 
Norcross, Georgia 
Contact: Mr. Dave Rubin 

Site Description: Shaw Air Force Base - three 5 foot diameter 
404-453-7648 

Air Strippers - TCE contamination 
TCE Influent: 72 ppb 
TCE Effluent: 5 ppb 
Percent Removal: 93 % 

Groundwater Technology Inc. 
Hollywood, Florida 
Contact: Mr. Paul Thornbury 

Site Description: various industrial and municipal application 
305-920-2006 

Air Strippers / 24 - 36 inch diameter 

Blasland, Bouck and Lee 
Boca Raton, Florida 
Contact: Dave Faerman 

Site Description: Super Fund Site - Two 60 inch diameter 
407-994-27 1 1 

Air Strippers 

Cunningham Associates 
Milwaukee, Oregon 
Contact: Jim Helton 

Site Description: City of Milwaukee, Oregon 
Potable Water Treatment 

1 - 600 gpm, 72 inch diameter x 31 feet OVH Air 
Stripper 

1 - lo00 gpm, 96 inch diameter x 31 feet OVH Air 
Stripper 

TCE Contamination 
TCE Influent: 20 ppb 
TCE Effluent: 0.2 ppb 
Percent Removal: 99 % 

503-65 3 -0753 

Page 1 of 2 



PROJECT REFERENCES 

5. Linemaster Switch 
Woodstock, CT 
Contact: Gary Kinnett 

Site Description: 48 inch diameter x 40 foot OVH Air 
Stripper - Super Fund Site - TCE Contamination 

TCE Influent: 40,000 ppb 

Percent Removal: 99.875 % 

203-974- lo00 

TCE Effluent: 5 PPb 

6.  Remediat ion, Inc . 
Glen Burnie, MD 
Contact: Ken Johnston 

Site Description: 36 inch diameter Air Stripper 

TCE Influent: 814 ppb 
TCE Effluent: 5 ppb 
Percent Removal: 99.38575 % 

717-292-4432 

Landfill Site - TCE Contamination 

Page 2 of 2 



CONCENTRATIONS EFFLUENT INFLUENT 
ITEM OTY / S I Z E /  DESCRIPTION ELEV 

I ' TOP 
I i ORNT 

:I 

1 2-DICHLGROETHAtqE 
1.2 OICHLOROETHYLENE T i  

ETHYLBENZENE 
TETRACHLOROETHENE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

30 ppb 0 38 ppb 
30000 P P ~  70 0 ppb 

920 ppb 0 7 ppb. 

BBO ppb 1 4 ppb 

52 ppb 29 0 ppb 

2 8 ppb 58000 ppb 

A 1 , E 
I 4  

n j ?  

F / I  

E 1 I 

H I 1  

! / I  

G I 2 

' J  I I 

K 8 

5/8- ~ STEEL LIFTING LUGS 

2 -  1 F V C  SFRAY NOZZLE E [  I r i  

8 '  j FKP ;LHEC?JLE 80 [ N E T  P l F E  AND' F I T T i N G S  K l  lea' 
8' 1 U-BCLT P I P E  SUPPORT FOR I N L E T  P I P E  n l  . 1 0 z '  

36-  D i A /  A I R  !NLET W C T  I * [  278' 
1/8' j i i E l k F  FAG W /  I / n '  NPT HOLE IPRESS PORT1 270' 

tfI 45' - 1 F R P  GAUGE BRACKET 

1/2' 1 FRF THE. HALF COUPLING !TEWERATLRE FORT1 13'-0- 45' : 
l / 2 '  I REIXF. P A D  W /  I/.?' NPT HOLE I P I T O T  TUBE1 #I 3 0 '  

- 1 T I E  Z3WN LUG / TYPE I 1  0'-0' # I  ~ 

4 -  1 F L A N X O  SIFHON GRAIN NOZZLE !3 -6-  45' ! 

L 2 160- D I A ~  FRP CRATING 

M I 2 I - 1 I-GEAM SUPFORT FOR GRATING 

i X I  - 
Ul - 1 

N 

F 

a 

X I  __ 
. o l  - 

4 - WALL WIPER 

I 60' D l h  DEMISTER 

I 60- O I A  F R P  SUPPI3RT ZING IFGR D E M l S T E R l  # I  - 
R I 2 24' VIEWPORT W /  P L E X I  - COVER 1 2 '  -6. 1 1 2 . 5 '  

1 6.-0+ 4 '  1 FLANGE IOVERFLOWI FF 1 1 )  125 

' SE! SM I C  0 

NES PROJECT f f 5 ! -042794 .11 .01  
DATE: 84-21-35 ]DRAWN:  MTS 
SCALE: N. T. s .  1 DESIGN: MAX- 

SHEET 1 OF 1 
FILE NAME: REV: 
UU-AS-c i u 

A 

60' - 6 -  
TOP OF PACK 
SEC. I 1  t ITEM K -- 

D a  / 8  EQUALLY SPACED 17 ++ ,210" WALL THICKNESS 

22 1/2 FEET O F  
3 . 5  - LANPAC 

-++ ,250- WALL THICKNESS I 
27m' I 5 1 I I 24- I ACCESS PORT I 4 1  1112.5' 

U I 2 I 2- 1 FRP THREADED HALF COUPLING i S I G H T  GLASS) I 41  I 2 7 0 '  38'-0" TOP OF GRATE 

4 
v 1 z 160- O I A ~  NEOPRENE GASKET I Ul l -  

. / 2 8  

126 

A; 1 1i0!;IA1 BIRD S C i E E N  1 'pf 1 - 2 -0' 135' cc I 

00 4 -  FLANGE 1 L I T I 3 ' - 0 '  1 3 5 '  

V IEWFOI I I  W/ FILEXI - COVER 

- GUY WIRE LUGS 4e'-o- 

BE FLANGE I PUPP JUCT I O N  1 0' -18 '  lea' 
2' FLANGE ISPARE1 

112 1 

@" "t 
1 n n w n  n 1 34'-6" REDISTRIBUTOR W/ SUPPORT 

I 34'-0' TOP OF PACK 
SEC. I 

T E E  I 3' 1 FLANGE IRECYCLE1 1 4.-0' I 225' 

5'-0' I .D .  1k-i I 1' CIA. HOLE FOR 7 / 8 '  D l A  PILTI HVA ANCHOR BOLT 
a l  ELEVATIONS AND ORIENTATIONS ARE AS SHOWN 

22 1/2 FEET OF 
3.5- LANPAC L DESIGN ..--7-A INFORMATION 

NOTE : 
1 WIND 1 100 M.P.H. 1 - ACCESS LADDERIS) AND 

PLATFORM[Sl NOT SHOWN 
FOR CLARITY 

~~ 

/FLOW RATE 1 500 G.P.M. I 
I - MINIMUM 6'  ON ALL NOZZLE PROJECTIONS I FRDNT VIEW SIDE VIEW 

1 MATER 1 ALS ~ I FRP I 
I 

/ D R Y  WEIGHT I I0900 LBS 1 
INSIOE TANK BOTTun 

3' MIN 

t 

CONCRETE 3.000 PSI  

7/8. O l A  6 X T  
S-E/E.  M I N  

6 '  MIN CEPTH I N  CONCRETE 

IOPERATING WEIGHT1 22300 LBS 1 

[BY OTHERS) 

I - CONC. PAD I [BY OTHERS1 

RFQ n16032-91518 CONTRACT "N624?8-!23-D-3832 

TYPE I 1  T I E  DOlniN 
LUG DETAIL 

ELEVATION VIEW 
'' FRONT " 

ELEVATION VIEW 
" S I DE '* 

SEE R A N  VIEW FOR TRUE CR~ENTATION 
SEE PLAN VIEW FOR TRUE ORIENTATION 

I - 



LIQUID DISTRIBUTOR 

TOP VIEW OF LIOUIO OISTRIBUTION ARRAY 

SIDE VIEW OF LIOUIO DISTRIBUTIaN ARRAY 

t-- TOWER 

- 6 - X  6 - X  12- ANGLE CLIP 
LAMINATED TO TOWER WALL 

NOTE : 
FLOW RATE - 500 GPM 
4 NOZZLES - EACH FLOW AT 125 GPM 
NOZZLE MODEL # TFBBFC NATIONAL ENVIRONMENTAL SYSTEMS 

508-761-6611 
36 MAPLE AVENUE. SEEKONK. MA 02771 



DESIGN 
Unique Bete spiral nozzles 

HIGH ENERGY EFFICIENCY 
One piece - no internal parts 
Clog-free performance 
High discharge velocity 

! 
i 
! 

solve many difficult spray problems 

1 

SPRAY CHARACTERISTICS 
Wide range of flow rates and spray angles 
Fine atomization 
Spray patterns - full and hollow cone 
Spray angles - 50" to 120" 
Flow rates - .7 to 3350 gpm 
Higher flow rates available 

: 



+=ULL CONE 

TF56FC 
1 1/2 TF64FC 

TF72FC 

TFBBFC 
TF96FFC 

TF112FFC 
TFl2BFFC 3 

4 TF16OFFC 

2 

MATERIALS 
PVC 
Polypropylene 
Teflon 
Brass 
303 Stainless Steel 
316 Stainless Steel 
(2-20 
Hastelloy C 
lnconel 625 
lncoloy 
Tantalum 
Titanium 
Other materials 

on application 

718 5/16 4 318 2 5 112 21 64 93 112 129 145 159 184 205 290 410 
1 5116 4 3/8 2 5 112 21 84 120 147 169 190 208 240 268 380 536 

1 118 5116 4318 2 5 112 21 96 137 165 192 213 235 270 302 426 604 

1 3/8 7/16 5 718 2 112 6 112 26 140 198 240 280 310 340 395 438 620 876 
1 112 7116 6 718 2 112 7 112 32 178 250 310 355 395 430 505 560 790 1120 

1314 9/16 8 3 112 26 104 256 362 448 516 SBO 636 736 810 1160 1720 
2 9116 8 3 112 26 104 336 480 588 676 760 832 960 1072 1520 2140 

2 112 518 9 4 112 40 180 525 750 920 1058 1188 1300 1500 1675 2370 3350 

TYPICAL APPLICATIONS 
Chemical processing 
Cooling gases 
Deaerating 
Dry powder systems 
Dust removal 
Evaporative cooling 
Evaporative disposal 
Fixed fire protection 
Halon systems 
Scrubbers - air, gas, SO, 
Snow making 
Spray absorption 
Spray ponds 
Tank rinsing 
Water purification 

3132 3132 1 718 314 112 1 
118 118 1 7/8 3/4 112 1 

5132 1/8 1 718 314 112 1 

Male Free Hex. ff Weight GALLONS PER MINUTE @ PSI Nozzle Orifice Passage Overall Round Plastic Melal 
Angle tg NumDsr ma. O h .  Length Oh. Or. Oz. 10 20 30 40 50 60 80 100 200' 400. 

TF6FC 3132 3132 1 11116 314 112 1 .7 1.0 1.2 1.4 1.6 1.7 2.0 2.2 3.1 4.4 
TFBFC I18 1/8 1 11116 314 112 1 1.3 1.9 2.3 2.6 2.9 3.2 3.8 4.1 6.0 8.2 

TF6FC 3/32 3/32 1718 314 112 1 .7 1.0 1.2 1.4 1.6 1.7 2.0 2.2 3.1 4.4 
1 14 TFBFC l/8 118 1 716 314 112 1 1.3 1.9 2.3 2.6 2.9 3.2 3.8 4.1 6.0 8.2 

TFIOFC 5/32 118 1718 314 112 1 2.0 2.9 3.5 4.0 4.5 5.0 5.9 6.5 9.2 13.0 

TFIZFC 3/16 118 1 718 314 314 1 112 3.0 4.2 5.2 6.0 6.7 7.4 8.5 9.5 13.4 19 
TFl4FC 7132 118 1 718 314 314 1 1/2 40 5.7 7.0 8.1 9.0 10.0 11.4 12.5 18 25 
TFl6FC 114 118 1 7/8 ! 3/4 314 1 112 5.3 7.5 9.2 10.6 11.8 13.0 15.0 16.7 24 33 
TF2OFC 5116 118 1718 314 314 1112 8.2 11.7 14.3 16.5 16.4 20.0 23.3 26.1 36 52 

TF24FC 3/8 3116 2 112 718 1 2 314 12.0 17.0 20.8 24.1 26.8 29.4 34 38 54 76 
TF2BFC 7/16 3/16 2112 718 1 2314 16.4 23 28 33 37 40 46 52 74 104 

Spray 

1/8 

318 

I 1200 112 

.7 1.0 1.2 1.4 1.6 1.7 2.0 2.2 3.1 4.4 
1.3 1.9 2.3 2.6 2.9 3.2 3.8 4.1 6.0 8.2 
2.0 2.9 3.5 4.0 4.5 5.0 5.9 6.5 9.2 13.0 

3116 118 1 718 314 314 1 112 
7132 118 1 718 3/4 314 1 112 
114 116 1 718 314 314 1 112 

5/16 118 1 7/8 314 314 1 112 

HOLLOW CONE 

3.0 4.2 5.2 6.0 6.7 7.4 8.5 9.5 13.4 19 
4.0 5.7 7.0 8.1 9.0 10.0 11.4 12.5 18 25 
5.3 7.5 9.2 10.6 11.8 13.0 15.0 16.7 24 33 
8.2 11.7 14.3 16.5 18.4 20.0 23.3 26.1 36 52 

I 

TFlON 

TFl2N 
TF14N 
TFt6N 
TF20N 

50 O 

TF24N 
TF28N 

112 

314 TF32N 

TF6W 
1 14 TFBW 

TFlOW 

TF12W 
TFI4W 
TF16W 

120' 316 

6ALlOUS PER MlHUTE '& PSI I 10 20 30 40 50 60 80 100 200" 400.' 

Hex. a Weiqhl 
Orifice Passage Overall Round Plastic Melal 1 Oia. Lenoth Oia. 02. 01. 

318 3116 2 112 718 1 2314 12.0 11.0 20.8 24.1 26.8 29.4 34 38 54 76 
7116 3116 2 112 718 1 23/4 16.4 23 28 33 37 40 46 52 74 104 

112 3116 2314 t 1 118 I 112 4 112 21 30 37 42 47 52 60 67 94 134 

3/32 3/32 1 314 5/8 112 1 .7 1.0 1.2 1.4 1.6 1.7 2.0 2.2 3.1 4.4 
118 118 1 3/4 518 112 1 1.3 1.9 2.3 2.6 2.9 3.2 3.8 4.1 6.0 8.2 

5132 118 1314 518 112 1 2.0 2.9 3.5 4.0 4.5 5.0 5.9 6.5 9.2 13.0 

3116 118 1 718 314 314 1 112 3.0 4.2 5.2 6.0 6.7 7.4 8.5 9.5 13.4 19 
7132 118 1 718 314 314 1 1/2 4.0 5.7 7.0 8.1 9.0 10.0 11.4 12.5 18 25 
114 1/8 1 718 314 314 1 112 5.3 7.5 9.2 10.6 11.8 13.0 15.0 16.7' 24 33 

adapters and bushings, refer to Accessories page 

3 ORDER Specify Spray Angle, Pipe Size, Nozzle Number and Material 

'High pressure operation recommended for metal noutes only. 
tPIasttc length: 3 518" SPlastic length 4 38 

BETE FOG NOZZLE INC- 17 
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NES PROJECT *01-042794.11.01 
DATE: 03-20-95 I DRAWN MTS 
SCALE: N. T .  5 .  IOESIGN: MAX 

ANCHOR BOLT SETTING PLAN 

SHEET 1 OF 1 

1 REV- I F I L E  NAME: 
UU-BOLT2 

FOR A1.R STRIPPER 

ITEM K - T I E  DOWN LUGS 0' / 8  EOUALLY SPACED 

180' 
PLAN VIEW 

1' O I A .  HOLE FOR 7/8' DLA 
~ L T I  HVA ANCHDR BOLT 

ELEVATION VIEW 
" S I DE *' 

SEE PLAN VIEW FOR TRUE ORIENTATLON 

FRONT VIEW SIDE VIEW 

7/8 '  HVA B h T  

IBY OTHER51 - 

TO LOCK. . 
INSIDE TANK BOTTOM 

3' MIN 

1. 
SHIM AS REO' 

3.000 P S I  
CDNCRETE 

TYPE I 1  T I E  DOWN 
LUG DETAIL 

NATIONAL ENVIRONMENTAL SYSTEMS 
508-761-6611 

36 MAPLE AVENUE. SEEKONK. MA 02771 

ANCHOR BOLT SETTING PLAN FOR AIR STRIPPER 

JOB NAME : OHM - CAMP LEJEUNE 



ANCHOR BOLT SETTING PLAN FOR BLOWER 

3/4- DIA 
HOLE 

BASE FRAME OF BLOWER 

=TT I 
23 112' 27 1/4' 29 1/2' 

I 4 4 '  I 

SCALE: N .  T S .  /DESIGN:  MAX 
- 

UU-BOLT 

EASE HOLES - 3/4' 
USE 1/2' O I A .  HVA BOLT WITH OOLlsLE NUT B WASHER 
BOLT DEPTH INTO CONCRETE - 2' MINlMlUM 

BOLT DETAIL 

3.000 PSI -  
CONCRETE 

1/2' HVA BOLT 
W/DBL. NUT & WASHER 
IBY OTHERS)' - 
NOTE: BOTTOM NUT TO 
BE HAND TIGHT.  THEN 
INSTALL UPPER NUT 
TO LOCK. , 

FRAME LR 

1/2- D I A  BOLT 
2 " - M I N  
DEPTH I N  CONCRETE 

~ 

NATIONAL ENVIRONMENTAL SYSTEMS 
508-761-6611 

36 MAPLE AVENUE. SEEKONK. MA 02771 

ANCHOR BOLT SETTING PLAN FOR BLOWER 

JOE NAME : OHM - CAMP LEJEUNE 
NES PROJECT *01-042?94.11.0ll 
DATE: 04-24-95 I DRAWN MTS I F I L E  NAME:/ R E V :  

SHEET 1 OF i 



SHOP DRAWING O F  CLEARWELL - I T - 2 2 0 1  

NES PROJECT *01-042794.11.01 
DATE: 03-20-95 (ORAWN. MTS 
SCALE: N. T S. ]DESIGN: MAX 

ITEM K - 
/ 0  EouALLY SPACEo 

SHEET 1 OF 1 

I FILE NAME: REV. 
UU-SUHP 

27i 

225 

PLAN VIEW 

+ 

ELEVATION VIEW 
'* FRONT ' I  

SEE PLAN VIEW FOR T R E  ORIENTArlON 

CONC. PAD 
( 6 Y  OTHERS1 

12 

3 5. 

1 / 2 *  

360 4 GI:r.TS DEG. BOND AN0 

\ - 
r L l  I -+P4'* 

ELEVATION VIEW 
"SIDE" 

S€E FUN VIEW FMI TRLE O R I W A T I ( N  

NATIONAL ENVIRONMENTAL SYSTEMS 
508-761-6611 

36  MAPLE AVENUE. S E M N K .  MA 02771 
I 

A I R  STRIPPER CLEARWELL - (T-2201 I 



A I R  STRIPPER SIGHT GL.ASS 

JOB NAME : OHM - CAMP L E J R P a  
NE5 PROJECT 101-042794.11.01 SHEET 1 OF 1 
DATE: 03-20-95 IDRAWN. MTS F ILE M: REV 
SCALE:-N. T S .  JOESIGN: MAX UU-SIGHT I I ,  

ASSEMBLED VIEW O F  SIGHT GLASS 

2-  FEMALE THREADED 

- 2 '  SIGHT GLASS 

0 ' - 0 *  CONC. PA0 - 
[ B Y  OTHERS1 

ELEVATION VIEW: 

UNASSEMBLED VIEW OF SIGHT GLASS 

CONC. PAD 
[BY OTHERS1 

2 -  THREADED HALF 
COUPL I NG 

I 
I 2' FLANGES 

N I P P E  

ELEVATION VIEW 

NATIONAL ENVIRONMENTAL SYSTEMS 
508-761-6611 

36 MAPLE AVENUE. SEEKONK. MA 02771 

A I R  STR1PPER:SIGHT GLASS 



VIEW 8 - B  

+ 1/4' PER FT.  SLOPE 

ST 

BIRDSCREEN 
Tor v I EW 

20 

3' 

- 3 / 8  

WIDE 

'X 2'  BOLT 

FLANGE 

SETS 

STIFFENER DETAIL 

/\ 

, 
! 

BIRDSCREEN 
SIDE VIEW 

I \ I - 
A ?' 8 - CUTOUTS 

!3 'X  a- I/ ,?-  THICK FLANGE 

VIEW A - A  
SCREEN DETAIL 

SS BOLTS - 12 PER OPENING ==7/ - ' 

1 5 - X  24"  ss WIRE SCREEN 
1 / 1 6 
.016 '  O I A .  
55X OPEN AREA 

OPEN I NGS 

;=_ 
I 

NATIONAL ENVIRONMENTAL SYSTEMS 
508-?61-6611 

36 MAPLE AVENUE. SEEKONK. MA 02771 

A I R  STRIPPER TOP\BIRDSCREEN 



Guy Wires 

The air stripper tower is secured by 1/2 inch stainless steel guy wire with a breaking strength 

of 30,000 pounds. The wire is clamped at one end to one of three guy wire lugs which are 

spaced 120 degrees apart on the tower at an elevation of 48 feet. See Air Stripper Drawing 

Section ZZ. Each wire comes off the tower at 45 degrees and is anchored on the ground to an 

eye bolt embedded in a block of concrete. See Anchoring Arrangement Drawing Section ZZ. 
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DOLE J. KELLFI, JR,, P.E. 
ConsuMng Structural Englneer 

/ C A W U T E D  BY OAT€ 

CHECKED BY DATE 

SKETCH NO. SCALE- 

JACKSONVILLE. FLORIDA 
! 
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KELLEY ENGINEERING SERVICES, INC. 
Con8u! t i ng Scr uctural Eng i n e e rs  
JACXSONVILLE, FLORIDA 
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KELLEY ENGfNEERING SERVICES, INC. 
Consulting Structural Enginears 

CALCUUTeDBY D<lK 
JACKSONVILLE, FLDAIOA 
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NATIONAL ENVIRONMENTAL SYSTEMS INC. 

STRUCTURAL CALCULATIONS PROGRAM FOR FRP VESSELS 
**-k***v-ERSION 1.0****** 

* PROJECT "4BER-- 01-042794.11.01 
* PROJECT NAME-- OHM - CAMP LEJEUNE 
* FIRM NAME-- 
* CONTACT NAME-- 
* CUSTOMER TEL. NO.-- 
* CUSTOMER FAX NO.-- 

* DATE OF CALCULATION 05-03-1995 
* TIME OF CALCULATION 1 5 : 3 5 : 1 5  

* 

* VESSEL INSIDQ DIAMETER 5 FEET 
* LENGTH OF THE SHELL IN FEET 64 FEET 
* VESSEL IS GUYED 
* GUY WIRE ELEVATION = 48 FEET 
* THICKNESS OF CORROSION BARRIER = 100 MILS 
* CORROSION BARRIER IS INCLUDED IN THE STRUCTURE 
* SAFETY FACTOR FOR BUCKLING = 5 

* 
* 
* 

* 
* 
ir 

* TEMPERATURE = 55 DEGREES FAHRENHEIT 
* EFFECTIVE SPECIFIC GRAVITY OF CONTENTS = . 5  
* VESSEL IS NOT DESIGNED TO BE WATER FILLED 
* INTERNAL PRESSURE = . 5  P S I  
* WIND SPEED IN MPH = 100 MPH 
* SEISMIC ZONE = 0 



.f+- 

i 

/-\ 

i 

****CALCULATION RESULTS**** 

RESULTS FOR SECTION ABOVE GUY W 'IRES 

* LAMINATE TYPE = MAT-WOVEN LAMINATE 
* WALL THICKNESS = .19 
* STRUCTURAL AXIAL MODULUS = 1448000 PSI 
* BENDING STRESS = 476 PSI 
* CRITICAL BUCKLING STRESS = 3541 PSI 
* BUCKLING SAFETY FACTOR = 7.4 

* 
* 
* 
* 
* 
* 

RESULTS FOR SECTION BELOW GUY WIRES 

* LAMINATE TYPE = MAT-WOVEN LAMINATE 
* WALL THICKNESS = .23 
* STRUCTURAL AXIAL MODULUS = 1590000 PSI 
* BENDING STRESS = 866 PSI 
* CRITICAL BUCKLING STRESS = 4666 PSI 
* BUCKLING SAFETY FACTOR = 5.3 



A M E R I C A N  SOCIETY F O R  TESTING A N D  MATERIALS 

R g r i n t d  from the Annual 8ook of ASTM Standards. Copyright ASTM 
If not listed in the current combined index, will Rpoear in the next edition. 

1916 Race St. ,  Philaddphia, Pa. If103 

Standard Spwiflcation for 
CONTACT-MOLDED GLASS-f IBER-REJ‘NFORCED 
THERMOSET RESiN CHEMICAL-RESISTANT TANKS’ 

Thp undud m mud p d C r  the f ixed daiqnaiion M 9 7  the number immr-iatelv follonnS the daignaiion i n d i a t a  the 
yurolm n d d a p m o r .  tn the case t i t  rrvivon ihc w a r  oIIr.1 revi\i,in A n u m m r  in parcnthauindicate$ the year of last 
reappmvapA s u p n c n p  eprlon (0 indibatn an ediiiirial chaaae m c e  the IN rcvi*ion or reapproval 

1. SCoF 
I .  I This speufication ccwers cylindncal 

tanks fabncated by contact molding for ahnve- 
ground vertical in$allation. 1 0  contain aggres- 
sive chemicals at  essentiallv atmospheric pres- 
sure. and made of a commercial-grade polv- 
wter. vinyl ester. or furan resin Included art: 
requirements for materials. properties. design. 
construction. dimensions. lolerances. w o r k .  
manship. and appearance. 

1.2 This specification does n o t  cover the de- 
sign of VCSW.R intended for pressure ,ihove 
hydrostatic. vacuum conditions. or vessel5 in-  
tended for u:,e with liquids heated above Ihe!i 
flash points. 

1.3 The galues given in paren thew ,ire 

provided for infomation p i i r p o w  unlv 
N o n  1- Spas1 dui5n mnsidcraiion should he 

ven to v u w l s  subject to ctiprrtrnpsed mechanical Y. orcu. such as ranhquaka. wind load. or serration. 
and to vcsnels SuhJecl lo sewice !ernpcralurc i n  CTCCI; 

of 180°F (82°C).  

2. App#k.McDocuments 

2. I ASTM Stondnrds: 
C 581 T a t  for Chemical Resistance o f  Ther- 

mosetting Resins Used in Glass Fiber 
Reinforced Structures.’ 

C 582  Specification for Rernforced Plastic 
Laminates for Self-Supporting Structures 
for Ux in a Chemical Environment‘ 

D 618 Conditioning Plastics and Electrical 
Insulation Materials for Testing‘ 

D 638 Test for Tensile Properties of Plastics” 
D790 Tau for Flexural Prnpertia o f  Un- 

reinforced and Reinforced PIasiics and 
Electrical lnrulating Materials” 

D 883 Definitions of Terms Relating to Plns- 
tics’ 

D 3 X 3  Test for Indentation Hardncss of 
Rigid Plastics by Means of a Aarcol Im- 
pressor’ 

D 2584 Test for Ignition Loss o f  Cured Rein- 
forced Resins- , 

D 2996 Spe~iticatton for FilarnrTt-kound 
Reinforcetl Thermosctting Resin Pipe’ 

D 3 7  Spef.iication for Centntugallv Cast 
Reinforced Thermosetting Resin Pipe’ 

F 41 2 Definitions o f  Terms Reidling LO Plas- 
tic Piping Svsterns’ 

3 Termin- 
3 1 Genetc!- Definitions are in accordance 

wi th  Definitions D 583 and F 4 12. unless other- 
*ise indicated 

3 2 conroc( molding-includes the “hanu 
lav-up ’ or a combination of the “hand lay-up * 

and [he “sprav-up” rnanufactunng processes 

4. C I a c s i i I c o t h  
‘ Tanks meeting this specification are clas- 

sified accordins 10 type as follows 
4 I I T ~ p c  /--Tanks manufactured with a 

Fingle genpnc tvpe of thermoset r e m  through- 
nu( 

4 I 2  Tvpc 11-Tanks manufactured with 
different generic types or thermoset resin m the 
hamer and the structural portion. 
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01 Suacomrniitee D20 23 on Reintorred P’atic Pipins Sw. 
t e r n  and Chernicri Equipment 
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peon 2-Tk external amcmive envirnnmcnt due 
to rpiitqe w comaivc vapor3 jhould he crmsidered 
w k n  spccrfytng T v ~ e  I1 tanks fsa 7. I 3 .2).  

5. M8tcrl.b 
5.1 Resin-The rnin used shall be a a m -  

m e m d  grade. corrosion-resistant thermoset 
that has either been evaluated in a laminate by 
test in accordance with 11.3. or that has been 
determined by pm'ious documenied service to 
be acceptable for the service conditions. Where 
scrvia conditions have not k e n  evaluated. a 
suitable ruin may also be selected hy egree- 
m m t  between manufacturer and purchaser. 

5 .1 .1  The resin shall contain no fillers o r  
pigments exccpt as follows: 

5.1.1.1 A thixotmpicagent that does not in- 
terfere with visual inspection of laminate qual- 
ity. or with the required corrosion resistance of 
the laminate. mav he added for viscosity con- 
trol. 

NOTE 3 - a  addition of a lhircitropic agent wi l l  
r e d u a  the rajsianaof many resin cvstcrns io certain 
corrosive chemical environments 

5.1.1.2 R e i n  shail contain n o  pigments. 
dyes. o r  colorants. except as agreed upon he- 
tween the manufacturer and the purchaser 

NOTE 4-The addrtion of pcemcntq. dves. L v  
colorants may interfere with v i \u i i l  tn\pcs. t ion i ,t  !.irn. 
inate quality 

5 ,  I .  1.3 Ultraviolet abwrhers rnav he added 
for improved weather resistance I I' agreed upcm 
between the manufacturer and the purchaser 

5.1.1.4 Antimony compounds or crther lire- 
retardant agents may be added to halogenated 
resins for improved fire resistance. if agreed 
upon between the manufacturer and the piir- 
chaser. 

5.2 ReiBforcemmt- The rei n tiwci ng m a t e - 
rials used shall be commercial grades of glass 
fiber sized with coupling agents compatthle 
with the resin used. The reinforcement for the 
inner surface (7.1.1) shall be a suitable chemi- 
cal-mistant glass surfacing mat. or where spec- 
ified. an organic fiber surfacing material. The 
reinforcement for the balance of the laminate 
shall & an E - g l w  fiber reinforcement. 

4 DdgnRsquhments 
6.1 Slroiqht Shell- The minimum required 

wall thickness of the cylindncal qtraight shell 
at any fluid level shall he determined by the 
following equation. but shall n o t  he tess than 
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YIR in.: 
1 7 PDRSI * 0.036 y HDRSh Of (9807 7 HDfZSh)  

where: 
I 
Sh = allowable hoop tensile s t m  (not to ex- 

cetd "in o f  the ultimate hoop strength), 
psi (see t 1.8). 

P = pressure. psi (kPa). 
H = fluid head. in. (mm). 
Y = specific gravity of fluid. and 
D = inside diameter of tank. in. (mm). 

Nnm S--The catcutation is ~ui tab lc  for the shell 
daign of elevr.ted dished-bottom tanks that arc 
mount4 or supponed below the tangent o f  the 
dished-hitom head. Special consideratiim must be 
given ti1 the loading on the straight shell at the 
suppin when tank h a s  mounting supporu located 
above !he iangcnc line. 

NOTE h-Table X2. I .  Appendix X2. illusrrara 
typical ctraight-shell wall thicknessex 

6.2 Top Heod-The top, head. regardless of 
shape. 5hall be able to s u p b r t  a 230-lb ( I  13.4 
kg) load on a 4 by &in. (100 by 100 m m )  area 
without damage and with a maximum deflec- 
tion of ' 2 '-? o f  the tank diameter. 

h l. I The minimum thickness of the top 
head <hall be %IS in. (4.8 mm). 

N I I T E  ---Suppon 31 auxiliav eouipmenc. snow 
load. . i r  nperattng perzonne!. may require additional 
re!ntorcernenr nr the uce of stiffenins r i b .  or both .  
tandwtcn cnnstru::ion. [ T r  other riiffenins qviierns 

= wall t h i c l n w ,  in. (mm), 

h I Borrom Head: 
h 3. I The minimum thickness for a ful ly  sup- 

poned ilat-bottom head shall be 3s follows: 
l,h i n  4 * vrni for 2 to h . n  (0 15 to I 8-m t diameter. . in h J mm1 for over h !o 12-R ( 1 . 3  1 0  J ' -mi diameter. 

a n c  
in , u  : n m t  for over ! 2-n 13.7-mi diameter 

6 3 Heads may be molded integrally with 
the straient-shell. or may k molded separately 
with a 4-m. (100-mm) minimum straight flange 
length [or subsequent joining to .yhell. 

h.S I The radius of the bottom knuckle of a 
flat-klttom lank shall be not les. than Ih in. 

(38 mm). The minimum thickness of the ra- 
diused rection. shall be equal to the combined 
thickness o f  the shell wall and the bottom. The 
rerniorccment of t h e  knuckle radius area shail 
taper .w that it is tangent with the flat bottom. 
and shail not extend beyond the tangent line 
onto the tank bottom. but shall extend up the 
verticai tank wall a minimum of  4 in. ( 100 mm) 
o n  tanks up io 4 ft i 1.25 m, in diameter. and 12 
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in. (30s mm) 011 tr.nL.1 over 4 n ( 1 . 2 5  mi in 
diameter. The fc+nformnenc shall then taper 
into the side rill om an additional IcnRth of 
J to 4 in. (76 to lOn mm) (see Fig. 11. Methods 
of minuf-urc thr, extend additional hittom 
reinfoment bcycnd fhr hottom knticklc ra- 
dius tangent pnint. h u e  maintain flat hottorn 
configuration. are a i m  pcmisrihle. The  penm- 
etcr of the tan& shall be a flat plane. and  the 
bottom shall h i re  no projections that wi l l  pre- 
vent uniforwtcontict with a flat support curtace 
when the tank is filled with liquid. 

6.3.4 The t h i c k n m  o f  an ekvsted di.thed 
~ t t m  suitahk for cupporting the weight of 
the fluid head s h d l  he determined hv Ihe fol- 
lowin8 equation. but shall not he less than l t r ;  

in. 14.8 mm): 
1 - 0 . m  P n / S  - 

O . R W  ( O ~ I V ,  frm!,ylt l  (n x w w o f  I f R ) '  Y )  

where: 
i = th i cknm.  in (mmt. 
S = allowable q t r e v  (not tn exceed ' I t )  e)r 111. 

timate s tm(c (h l .  psi (&Pal (FCC' I I 91. 

y - specific gravily of fluid. 
P = pressure. psi ikPa1. 
R = inside radius t ' f  dished h e a d .  in i m m ) .  

and 
H = distance fmm !he top of the f l r i i d  I(' rhr 

deepest p r t i ' . n  o f  the hlrtom.  in i m m l  

N m  R-Thisquetion and the allernniive rhown 
in Appendix X3 should k used wilh cariticin qinic 
ohpction hm hrr?r rairrd mcernin!  ihrir applica- 
hilily tn RTR materid'c 1)knntineiitv qireweq a i  thr 
knuckle should be a~4nwdcrcd. This 13 under qiuth 

and thin dcxurnmf will k revised when a wlui i tm 
has h e n  determined 

6.3.5 The dishcd.hoctcrm head shall have a 
radius of curvature !hat is equal to o r  less than 
the inside diameter of the tank stratqht chell. 
and a knuckle radius o f  a t  least h ' 5 .  o f  the 
diameter of the head. 

6.4. Open-Top 7 : m k . ~ -  -The top ed5e of 
open-top trnks shall have a honmntal rein- 
fo rc in~  flange or other means of reinforcement 
sufiiciently ridid to maintain the * h a p  of  the 
tank afler insti l lation. The flange %hall he in 
a c ~ r d r n c e  yith Table 1 

6.5. Juintx 
6.5. I The seamdaq trminate joints arc u.ud 

to join hoop q m e n t q  of the gtraight ghell. or 
to join the boltom or top head to the %hell. the 
thicknessofthe structural joint overlav %hall he 
quai  to the shell thickness as determined in 

6 I .  
6.5 .2  The minirnuii i width o f  the structural 

join! overlay for hcic:.orn supported tanks is 
shcwn in Table 2. 

h F .I The cnrrusion-resistan1 harrier com- 
ponent of thejoint th..II he formed in the same 
manner as the inner surface and the interfor 
laver ( 7  I .  I and 7. I .2)  and shall not he ccinsid- 
ered i( stmctiiral element in determintns joint 
thickness. The m in imum overlay width shall 
he 4 in.  (IM rnrn). 

6.5.4 The thickness o f  a joint near the hot- 
tom tangent line $hall not be considered t o  
contrrhute to the hnuctle reinforcement ol 
h 3 3 .  hut <hall tx additive thereto. 

6.6.  Firrmpr 
h h  I The more common method of rahn- 

cating noizles IS hv contact molding hi th  the 
n o n l e  neck and flange t o  the dimcnzions 
shown in Tahle 3 The corrosion-resistant har- 
rier of the no7zfe shall he at  lead equivalent In 
the inner wriacc and interior laver ( 7  I I and 
' I 2 )  a n d  <hall he fahrrcared Tram ihc sfline 
resin . I <  :he :ank he:d o r  shell !o Shich i t  IS 

4 t :nc he  d .  
h h 2 4cccptahle aiternative methtds are !he 

use ol' cirniact-moldcd pipe. filarnent-wi,und 
pipe i n  accordance w i t h  Spccificati i~n I )  YQh.  
i ) r  cen i r i tuga i l y  cast pipe in scci j rdance wi th  
Specificncicin I )  2 W 7 ,  joined to a su:tnhle con- 
tact -mcilded. ccirnprewon-molded. or l i lameni- 
w o i i n u  Ilan_ee. The :orrosion-rcsistani harrier 
of  ihe coniaci mo:dei  portions or such no7zles 
<hall hc cquivalrnt  to the inner curlace and 
interrcir lave: ( 7  1 . 1  and 7.1.2) and \hbil he 
fahricnted from the qame resin as the tank head 
i ) r  shell to w h i c h  i t  is attached. 

6.6  3 vozzles 4 i n  1 Ioc) m m )  and smaller 
shall be ~ p p c ~ t e d  hy suitable grtsscttng tech- 
nique using plate _pussets or conical gussets. as 
shown in Figs 2 And 3 Plate gus.w!<. where 
needed. chall k evenlv spaced aruund the noz- 
71c a n d  are 10 he sddcd aftcrcomplctea.t~emhly 
of nozzle on shell. Larger nozzles. whlect to 
tuperrmpoced mechanical forces. require s p e -  
cial consideration. 

6 .6  4 Vanways are treated as n o n l c e  and 
have a minimum inside diameter of IH in. ( 4 M  
mrn). Table 7 should he u.ud 8s a guide for 
flange and cover design for hydrwtacrc p m -  
wres up 10 IS p i g  I 1 0 3  kPa). A dished cover 
o f  rcdriced th icknes designed in accordance 
with h 3 J mav he used. provided the llange 
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thickness is at least equal to that of the mating 
flange. 

6.6.4. I Manways installed in top heads may 
be of the flanged design indicated in 6.6.4 To: 
atmospheric prnvure. or may he of a non- 
flanged design, u agreed upon between the 
manufacturer and the purchaser. 

6.6.5 Vents shall be provided on all closed- 
top tanks. Minimum vent size should exceed 
the size of the largest inlet or outlet noz7le. 

NOTE 9-Spccid vent siring consideration should 
he ivm to the numerous operating situations that 

sure in 8 c t d  tank. Since nverfilling a closed tank 
with a top vent can cause 11 to he overprusurized. a 
suitablv s t u d  overflow or other appropriate protec- 
tion may he required 10 prevent inerpressurtng [he 
tank. 

6.7. Hold-Dnw L.u~.v Hold-down lugs 
shall be a requirement on all.tanks for outdoor 
service. or on tanks subject t o  qeismic loads or 
vibration. unless otherwise agreed upon be- 
tween the manufacturer and the purchaser. 

6.7. I Hold-down lugs shall he placed on the 
tank so they d o  not prntrude helow the hottom 
surface of the tank. 

6.8 Lifting lugs or  other provisions for lifting 
Lanks (see Appendix X 1 ) shall be provided tor 
tanks over 500 Ih (226 X kp) in weight. 

cou 7 d otherwise cause a positive or a negative pres- 

7. Laminate Cmtructlon Reqiiiremcnts 
7. I .  Sirucrurul Tank - The laminate com- 

prising the structural tank (hottom. cylindrical 
shell. top head) shall consist o f  a ccjrrnsion- 
resistant barrier compnsed of a n  inner surf'ace 
and interior layer. plus a structural layer. 

The inner surface ex-  
posed to the chemical environment shall he a 
resin-rich layer 0.010 and 0020 in. (0.254 to 
0.5011 mm) thick reinforced with a suitahle 
chemical-resistant glass-fiber siirfacing mat. or 
with an organic-fiber surfacing mat. in accord- 
ance with 5.2. 

NOTE 10.- Thh win-rich inner surface will cnn- 
tain less than 20 % by weight of reinfcirctn~ material. 

7.1.2. Interior Lnver The inner surface 
layer exposed to the corrosive environment 
shall be followed with a layer composed of 
r a i n  reinforced only with noncontinuous glass- 
fiber strands applied in a minimum of two plies 
of chopped strand mat equivalent to a total of 
3 oz/R' (0.Y2 ky'm'). As an alternative. a min- 
imum of two passes of chopped rovtng. mini- 

7. I .  I .  Inner Surface 
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mum length 0.5 in. (13 mrn) to a maximum 
length of 2.0 in. (50.8 mm), shall be applied 
uniformly by the spray-up process to an equiv- 
alent weight. Each ply of mat or pass of 
chopped roving shall be welt rolled prior to the 
application of additional reinforcement. The 
combined thickness of the inner surface and 
interior layer shall not be less than 0.10 in. 

7.1.2. I Glass content of the inner liner and 
the interior layer combined shall be 27 f 5 % 
by weight, when tested in accordance with I I .4. 

7.1.3. Stnrcrurai Layer-Subsequent rein- 
forcement shall consist of 1.5 oz/f12 (0.46 kg/ 
m') chopped strand mat or equivalent weight 
of chopped roving and such additional number 
of alternating plies of 24 oz/ydL (814 /m'f 
woven roving and 1.5 oz/f12 (0.46 kg/m ) mat 
or equivalent chopped roving as required to 
achieve the thickness as calculated according to 
6 .  I .  The designations of these specific weights 
of glass reinforcement are for reference only 
and may consist of other weight combinations 
of reinforcement materials, when agreed upon 
between the manufacturer and the purchaser. 
Each successive ply or pass of  reinforcement 
shall be well-rolled prior to the application of 
additional reinforcement. 

7 .  I .3. I When the outer surface of this struc- 
tural layer will be subject to spillage or a cor- 
rosive environment, a resin-rich layer in  ac- 
cordance with 7.1.1 shall be applied over the 
final layer of chopped strand glass reinforce- 
ment. 

7. I . ? . Z  Where air-inhibited resin is exposed 
to air. full  surface cure shall be obtained by 
coating such surface with a gel coat of resin 
containing 0.2 to 0.6?o,paraffin with a melt 
point of I22 to 126°F (50 t o  52°C). Other 
techniques such as sprayed. wrapped, or over- 
laid films are also acceptable methods to attain 
surface cure. 

7.1.3.3 Tanks used for outdoor service or 
subject to ultraviole! exposure shall incorporate 
provisions to minimize ultraviolet degradation. 
Suitable methods include use of  ultraviolet ab- 
sorbers. screening agents, incorporation of p i g  
ment of sufficient opacity in the outer surface 
of the resin rich layer. or use of resins inherently 
resistant to ultraviolet degradation. Since pig- 
mentation makes inspection dificult, it shall be 
added after inspection with supplier-purchaser 
agreement . 

7.1.4 All woven roving and surfacing mat 
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shall be overlapped. Laps in subsequent layers 
shall be staggered at least 2.25 in. (67  m m )  
from laps in the preceding layer. 

7. I .5 Where woven roving is used. choppcd- 
strand glass reinforcement shall he used as 
alternating and final layers. 

7.2 Joints: 
7.2.1 The width of the first layer of joint 

overlay shall be 3 in. (76 mm) minimum. Suc- 
cessive layen shall uniformly increase in width 
to that specified in Table 2 to form R smooth 
contour laminate centered on the joint 

7.2.2 A highly f i l led resin paste shall he 
placed in the crevices hetween jciined pieces. 
leaving a smooth surface for lay-up. 

7.2.3 The cured resin surfaces of parts to be 
joined shall he rouehened to expose glass fibers 
This roughened area shall extend k v o n d  the 
lay-up areas so that no reinforcement is applied 
to an unprepared surface. Surfaces shall be 
clean and dry before lay-up. The entire rough- 
ened area shall be coated with prnmnated  
resin after joint over!ay is made. 

7.2.4 The interior overlay of a p in t  shall 
consist of a minimum of two plies of I .S oz,/ft-' 
(0.46 kg/m') chopped strand mill rcinforce- 
ment, followed by a -esin-rich laver reinforced 
with surfacing mat This nverlav zh;ill he the 
equivalent of 7 I and 7 I . ?  cornhtned. and 
shall be centered on the joint. I t  \hii l l  he f i n -  
ished in accordance with 7.1 . ?  2 

7.2.5 The outer structural nverlav of a joint 
shall be centered on the j o i n t .  kihricated i n  
accordance with 6.5 .  I, and shall he linished i n  

accordance with 7 1.3.2. 
7.3 Firrings and Accessorie~: 
7.3.1 The surface of fittings. tank :iccesso- 

ries. and the laminates required I;v i heir in-  
stallation. that are exposed to [he corrosive 
media, shall he constructed in accordance wi th  
7.1.1 and 7.1.2. 

7.3.1.1 The cut edges of laminate!. contain- 
ing woven roving exposed to the chemical en- 
vironment shall be sealed with a laminate con- 
forming to 7.1.1 and 7.1.2. All other cut edges 
and any machined flange faces shall he coated 
with resin only. In either case. the resin used 
shall be that in the equipment laminate and 
must contain parallin to a s u r e  adequate cure. 

7.3.2 N o d e  and Manwav In.rrollarion 
Flanged nozzles may he installed with the pipe 
stub flush with the inside of the tiink shell 
(Flush Type. Fig. 5) or projecting inside the 
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tank (Penetrating Type. Fig. 6) .  
7.3 .2 .  1 Nozzle Projection-The installed 

nozzle shall maintain a minimum clearance of 
3 in. (76 mm) between the back face of the 
flange and the exterior of the cutout opening 
reinforcement. In addition. this clearance shall 
not he less than the shear distance required for 
proper installation of the nozzle (see 7.3.3). 

7.3.2.2 Curour Reirtforcernent fanminute- 
When a vessel shell or head is cut in an area 
bearing hydrostalic pressure. P. the cutout shall 
be reinforced on a circular area concentric with 
[he cutout as shown in Figs. 5 and 6 .  Acceptable 
patterns of reinforcement placement ore shown 
in Fig. 4 

7.3  2.3 Cutour Reinforcement Diumeter- 
The outer diameter of the cutout reinforcing 
laminate. d,. shall not be less than two times 
the nominal nozzle diameter. For nozzles less 
than 6 in. (152 mm) in diameter. the minimum 
cutout reinforcement diameter. d.. shall be the 
nominal nozzle size plus 6 in!. t 152 mm;. 

7.2.Z.4 Curout Reinforcement Thickness- 
The thickness, fr. of the cutout reinforcement 
laminate for nozzles installed in  cylindrical 
<hell> or dished heads shall be determined as 
fnllowc. 

I ,  = PDK,?S,  

where 
K = I !I for no7Aes 6-in. ( 1 5 2  n im)  diameter 

K = d . d ,  - d for nozzles less than 6-in. ( I52  

P = hydrostatic pressure at the point of noz- 

D = inside diameter of  tank. An. (mm) .  
S, = dllowable tensile stress (not to exceed '4, 

of the ultimate strength of the cut-out 
reinforcing laminate) (Table 5). 

d = nominal nozzle diameter. in. (mm). and 
d, = cutout reinforcement diameter. in. (mm) .  
This thickness. I , .  may be applied to the outer 
or inner surfaces. or be divided between them 
as shown in Fig. 4. 

NOTF I I-When f, i s  calculated to he '4 in. (3.2 
mrn) or Ies. it can be disregarded. the strength 
requirements will be met by I,,, thc civerlay t h i c k n e s  
shown in Figs. 5 and h. 

7.3.2.5 When reinforcing materials are cut 
to facilitate placement around an installed noz- 
7le. joints in successive reinforcing layers 
should be staggered to avoid overlapping and 

and larger. 

mm) diameter. 

zle installation. psi (kPa). 



(on cylindrical shell installations) shall not he 
placed so they patailel the axis of the tank. The 
intent of this requirement is to avoid orienting 
joints in reinforcing layers perpendicular to the 
maximum load-bearing direction (circumfer- 
entiall. 

7.3.3 Nozzle Indollation Laminales - Nozzle 
installation laminate dimensions are shown in 
Figs. 5 and 6. installation laminate placements 
are shown in Fig. 4. The all interior installation 
laminate placement is used onlv when ihe noz- 
zle being installed has an intepral conical gusset 
preventing application of an ciierior laminate, 

7.3.3.  I Total In.rrallarion Thickness- The in- 
side and outside installation ihicknesses shall 
be bawd on a combined total thickness, I,. that 
shall be defined as the lesser of  either the cutout 
reinforcement thickness. I,. or two times the 
nozzle neck thickness. tn. 

7.3.3.2 Inride Insroli~rion I iiminote ('on- 
dnrcrion--The inside installation laminate 
shall hc constructed using onlv nonconiiniious 
glass reinforcements. When woven roving is 

used i t  must he covered by a laminate eqiiiva- 
lent to 7. I .  I and 7 . 1 . 2 .  When the inside 1:itvi- 

nate consists only of a corrosion harrier. the 
length of the laminate. h,. shall he the lesser of 
3 in. 176 mm) or the nornin;il r;idius 01 the 
nozzle. 

7.3.3.3 Insrollation 1,aminntc. I .mphc  The 
length of the outside 1arnln;iic. h... and the 
inside laminate. h,. shall each he equal io ihe 
shear length. h.. given in Tahle h. based o n  I he 
thickness o f  the individual laminates. 

7.3.3.4 In nozzle installaticm where the in- 
stallation owrlay is installed before the ciiiout 
reinforcement has fully cured. that portion ot 
the overlay rhal extends o n t o  ihe tank >hell 
may be considered to become il part 01' the 
cutout reinforcement laminate i t '  the i n x t a l l n -  
tion laminate length is extentlrd io the required 
cutout reinforcement diameter. c/, 

7.3.4 Gu.r.rers- .Ifgusse!s(either plateor cnn- 
ical) arc used to stiffen the installed norzlc. 
gusset installation laminates arc in addition to 
the rquirementsof  7.3 .3 .  Other pusseted no771e 
installations may be used as nereed upon he- 
tween the manufacturer and thr purchaser. 

7.3.5 Location of ('uiorri~ o n  the Shrll Fllr 
cutouts made within h in. ( 1 5 2  mm) ot' the 
knuckle radius area of a head or within (1 in 
(152 mm) of a shell-to-shell o r  shetl-to-head 
joint additional hole cuioiit rrrnforcernent is  
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required, unless the area of installation is at a 
point within the vessel that operates at aimos- 
pheric pressure. 

7.3.6 All nozzles and manways shaft be in- 
stalled in accordance with Figs. 5 and 6. The 
interior overlay shall present the same corro- 
sion-resistant construction to the fluid as spec- 
ified in 7.1.1 and 7.1.2. 

8. Dfmensions and Tolerances 
8. I Standard tank diameters, based on inter- 

nal measurements with the tank in the vertical 
position, are listed in Table 4. Toleranceon the 
inside diameier. including out-of-roundness. 
shall be f l  "n. 

8.2 Where employed. shell taper shall be 
additive to the figure used for thc tank diame- 
ter. unless otherwise specified by the manufac- 
turer and accepted by the purchaser. The shell 
taper shall not exceed M" per side. 

8.3 Tolerance on overall tank height shall be 
' : T. but shall n o t  exceed f l h  in. {i 13 md) .  

R 4 Nozzle flange faces shall be perpendic- 
ular io the centerline of the pipe within toler- 
ances shown in Fig. 7, and shall be flat within 
-c; I? i n .  ("0.8 mm) through 18-in. (457-mm) 
no7z.l~ size and kl/i(i in. ( 5  I .6 mm) for larger 
nozzle sizes. 

8 . 5  The standard orientatim of flanges shall 
provide bolt holes straddling the normal cen- 
terlines of the tank. Bolt holes ol'flanges located 
on the tank top or bottom shall straddle the 
principal Y-- Y centerline of the vessel or lines 
parallel to it. 

X 6 The location of nozzles shall be held to 
i he tolerances shown in Fig. 7. 

9. Workmanship 
9 1 The finished laminate shall be free as 

commercially practicable from defects such as 
foreign inclusions. dry spots. air bubbles, pin- 
hoies. pimples, and delaminations that will im- 
pair the serviceability of the vessel. 

N o w  I 2  - A  representative laminate sample may 
k used fcr detcrrnination of an mxptahle  surface 
linish and acceptable level of visual imperfections. 

9.2 The inner surface shall be smooth. free 
of cracks. and crazing. and he limited to two 
pits per square foot. The pits shall be less than 
l.11 in. (3.2 mm) in diameter and less than %Z in. 
( 0 . 8  mm) deep. All pits must be covered with 
suffcienl resin to assure coverage of the inner 
curface reinlorcement. M i n o r  wrinkles are per- 

,- 
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missible provided their surface is smooth and 
free of cracks. 

9.3 The outer surface of the laminate shall 
be relatively vnooth and free of exposed fibers 
or sharp projections. Hand-canded finish is 
acceptable but suflicient resin shall be present 
to prevent expo.Ted fiber. 

10. Rcqrimmnh 
10. I fh.v.ticu/ Properrim The minimum 

physical properties of the laminate construc- 
tions used to manufacture variotis portions of 
a tank and its accessories shall he as shown in 
Table 5 when tested in accordance with 11.5 
and 11.6 or as a g m d  upon hetween the man- 
ufacturer and the purchaser. 

NOTE I 3  - - Some resin reinCiirc:ement comhina- 
lions may provide ultimate values higher than Fhown 
in Table 5 .  Where higher values aie ctwd. they should 
be verified hy t he  manufacturer a n d  .ipproved hv the 
pu rc ham.  

10.2 D c p c  of Cure-When rested in ac- 
cordance with 11.7. the laminate shall have a 
Barcol hardness of at least 90 ‘7 of resin man- 
ufacturer’s published Barcol hardness for a 
cured resin to indicate sufficienI cure. 

NOTE I b T h t  use of organic reinforcing mate- 
rials or additives such a$ antimonv trioxide may 
reduce the Rarcoi hardness r e a d i n p  without  neces- 
sarily indicating undercure. 

NOTR I ( - - A  teat for surface cure  of polvcster 
mins Is u follow: Remove mold release or paraffin 
wax. i f  present, and wipe clean of cliist R u h  d m a i l  
amount of amone on the laminale surface until 
acetone evaporates. If the rurfacc hecomes softened 
or tacky, it is an indication c ) t  pClwihlc undercure. 

11. Test Metbods 

1 1 . 1  C‘ondltioning- Condition the speci- 
mens prior to test at 23 f 2”“ 1 7 0  to 77°F) for 
not less than 4(1 h in accordance with Procedure 
A of Method D 6111 for those tests when con- 
ditioning is required and in all cases of disa- 
greement. 

11.2 Tesr Condlrions--CondlIct the test at a 
laboratory temperature of 23 rt 2°C (70  to 
77‘F) unless otherwise specified. 

I I .3 Chemicul Re.ti.Troncc of Resin- Deter- 
mine the chemical resistance of the resin in 
accordance with Method C 58 I 

11.4 (ilass Conrent- Determine the glass 
content of the inner liner and interior layer 
combined. Obtain a twt sample by carefully 
splitting these combined areas l’rom the struc- 

D 4097 

tural layer. The glass content of the separated 
sample shal! be determined in accordance with 
Method D 2584. 

I I .5 Tensile Strength-Tensile strength of 
the laminate shall be determined in accordance 
with Method D 638. 

1 I .h  Fle.turo/ Properties-- Determine the 
flexural strength and tangent modulus of elas- 
ticity of the laminate in accordance with 
Method D 790. 

11.7 Degree of Cure-Degree of cure of the 
laminate shall he found hy determining the 
Barcol hardness in accordance with Method 
D 2583 .  

I I .8  Ph.vsicol Properfie.+- Where required. 
physical properties shall be determined in ac- 
cordance with the test methods listed in Spcci- 
fication C 582. 

12. Marking 
12.1 The tank shall be marked to identify 

the producer. the date of manufacture, the ca- 
pacity. all resins used. the inner surface rein- 
forcements, and the words “Pressure-rltmos- 
phertc.” 

13. Shipping 
13. I Since there are variations in the design 

of  wppon cradles, lifting and hold-down lugs. 
and methods of shipping, the m:inufacturer’s 
special instructions shall be followed in all 
cases. 

13.2 Tanks shall be mounted on cradles if 
shipping horizontally, or on a suitable skid of 
pallet if shipping in the vertical position. The 
cradles or skid shall be Padded and secured to 
the bed of the vehicle in such a manner that 
will prevent damage to the tank with normal 
handling. The tank shall be secured to the 
cradles or skid so that there can he no move- 
ment of the tank in a relation to the skid or 
cradle under normal handling. 

13.3 A suitable stirening member shall be 
provided at the open end of open top tanks. 

13.4 Tanks shall be loaded to provide at 
least 2-in. (50.8-mm) clearance between the 
tank (including fittings) and the bulkheads or 
bed of the vehicle. 

13.5 When two or more tanks are shipped 
on the same vehicle, suflicieni clearance or 
padding shall be provided between tanks to 
prevent contact in transit. 
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13.6 Upon amval at the destination. the pur- 
chaser shall be responsible for inspection for 
dunage in transit. If damage has occurred. a 
drim should be filed with the carrier by the 
pufchocr and the supplier should be notified. 

If the damage is not first repaired by the fab- 
ricator prior to the tank being put into service. 
the purchaser accepts all future mponsibility 
for the effects of tank failure resulting. from 
such damage. 

TAOLI? t R M m e k q  87- k. 0pem-T- TuLd" 

Tank Diameter. fl Im) F l a n p  D i m  
nmue .---- - -- . .  . -. . -. __ -- -_ - L ----- - .- - - 

2 4 h R V In I I  I2 Type Width. in. Thickna". 
n(rnl ( o . m i  I I  ZIUI I I  R Z ~ )  ( 2 . 4 ~  (2.741) (uun l  (3.353) ( 3 . 6 ~ 8 )  (mml in.imm) . - -.- . __. 

2f0.610) A A A ( '  D E F G A 2f51)  W 6 )  
4 I . 2 I V I  A A A C D E F G B 2151) u( 101 
CU 1.029) A A A C D E F G C 2151) "11) 
~ 2 . 4 3 n 1  A A A C  D E F G D 2 % H )  YIO) 
10(3.O(Ul A A I3 (. D E F G E 2IqH) 'W1.V 
12f3.6501 A A R I )  D E F G F 31761 w 101 
144.267) A A R D E  F F G G 3(7hl In 13) 
16(*.R77) A A (. F. F. G G H H X76) XC 16) 
I M 5 . m l  A A <. k F G G H J  14 761 y.( 19) 
mc6.M) A A I> E F G H J  K 3(76) I t251 
2Y7 3151 A R 1) F (i H J K 
3wu. 144) A 8 . ii G H H K K  
36(10.973) A B 1:. H I  K K  
~ 1 2 . 1 9 2 )  A B I. H I  K 

rhere: L - maximum distance from flanRe to tank hnctom o r  upprnnmc shell stiffener I{&. 

conditwr should be considered independently 
A This Irhk is hued on handlins conwderrtiiwm imlv 5tpnificani w p e r i r n p d  loads. such as rrom mnd or Xismtc 

' Retnfo-ent confipralion- other than flaneer mav k uud if qua1 or greater sttKnus IS provided. 
' FlanRe thichwshall he at  leaqt eqiirl to adlawn! VCIWI wall thicrncss 

where: 
H - ducamfrom the top of the liquid level 
D - imtdcdromccerof the tank. n Imi  

A 4x101 joint cwerlnv wulilth. \hall be IWICC the width shown below and I I the table 

(he j t m t  fl ( m i  and 

Mtnimum "anre Minimum Hub Thick- Winimum Hub 
Thicknecq ID) in n m .  (h). in. (mml 

Minimum W i l l  
"'de 'lame- Thicknes (1.1. in 

Length. (h). in. (mml (mm, (mm) ier (0).  in irnmi 



TAR1.F 6 Skar  R d  h r t h  IRK. 5 & 6)  
Nma-When intemri overlsv w ~ e s  onlv ax a corrovon harrier rne total shear length must be placed on [he citenor 

overlay 

Bolt g i z t  - boll hole diameter mtnun 'c in 1 3  mrn) 
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3 in. to 4 In. (76  t o  102 mf 

FIG. I Bottom Knuckle ol Rar-Bonan Tank 

UD t o  L Et. 

over 4 ft. 
( 1 . 2 1 5 ,  

, (1 .219m)  
dta. 

m )  d i a .  

FIG. 3 Conlcd-Type Gurvra 



NOZZLE INSTALLATION AND CUT-OUT 
RETNFORCE-NT I.OCATION ALTERNATE 

pz 
i 

.- 

I 

CORROSION 
BARRIER 

END SEAI. 2 +- . END SEAL 
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END SEAL l-L 
ALL INTERIOR(*) 

.- PENETRAT IN(; -TYPE NOZZLE 

N 0 r r - W  u u 4 d h t ~ 1 1  method I <  used onlv when the nozzle being installed hss an integral conlcal gusset preventing 
4 p ~ t l C . t I O O  of LO extcnor lanunate 

FIG. 4 No& IssId4tku ubd Cutout Remforcecscst Lolarfoa Alternate 
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APPENDIXES 

(NONMANDATORY INFORMATION) 

XI. HANI)I,ING AND INSTALLATION 

Xl.1 Ha- 
X I .  l .  l The following normal precautions chould 

be taken in handling the tank a t  the tlectination: 
X1.1. I I Proper rigging praciicm should he oh- 

served at all limes l ioicting equipment operators 
should attach a guide line prevent tank I'rcm 
swinging out of control. 

X I . I . I . 2  The tank thould not he dropped or al- 
lowed to str ike any other (1hJeCt I h n l a e c  cawed hv 
droppingor strikingother ohlects ma\ result in  crack- 
ing the inner c~r r~~ i ( rn - res is tan i  liner as we l l  as the 
structural portion of the tank. . 

X I .  I I ..I The tank should noi he rolled or slid nn 
rough ground. Never set a tank upon a fitting :,r 
other protrusions that mav he attached to the sheli. 

X1.1.1.4 In working around the tank. care should 
be exercised to prevent tools. waffolding. or other 
objects from striking the tank or heing dropped on or 
inside !he tank. L%ft-wled shorn .;horild he worn hv 
workman entering the tank. Where ladders are used 
(inside and outside) all poinic d contact with thc 
tank should be .ushioned to proicct the surface from 
scratching or m t  loading. 

X I .  I, I 5 T E  use of n crane it recommended hnth 
in l i ft ing and posctinninp the t a n k  The clearance 
between the head shackle o f  ihe crane and the tank 
should he at leaat equal to the spHn hetween !he lugs 
used for litl ing. If this is not pnwhle. a Ppreader har 
must he used tn approximate the Fame angle in  lifting. 

X I  I .I .6  Where tanks are nnc equipped with Iift- 
ing lug. i t  is recommended !hat crich tanks he lifted 
with rope slings (over I in in diameter) or fahric 
straps pcnitioned near each end of the tank. Tanks 
a n  he moved hy positioningfork l i f t  trucks on either 
side o f  the tank with forks padded 

X1.I 1.7 Under no condition< Fhould chains or 
cabla be allowed to contact a tank Full protection 
must he provided when using chains or cables. I>o 
not attach l in ing devices to  an\ l itring other than 
l in ing lugs. 

X I . 1  1.R When .;toring the tank on the ground 

prior to installation. i t  should he placed on the ship- 
ping cradles and tied down 90 that it cannot rnll due 
to wind or sloping ground. 

X1.2 Inrtaliathn 
X I  2.1 Vertical flat bottom tanks should he in- 

stalled on a hase providing continuous suppon and 
having suficient strength to s u p p n  the weight o f  
the tank full of l iquid with negligihledeflectinn. Full 
suppon of' the hottom should he ohtained hv one of 
the following: 

X l .2 . l . l  I f thesurfaceofthe pad and the bottom 
of the tank are flat and have no projections from the 
plane surface. the tank may he .set on such a surface. 

X1.2.1.2 If the conditions of XI.2. I . I  cannot be 
met. methodc o f  support recommended by the man- 
ufacturer should he used. 

XI.2.2 I f  the tank has a bottom drain. a hole 
should be provided in the pad with suficient clear- 
ance so that the drain and its flange wi l l  not contact 
the base a t  any point. 

X I  2.3 Erccrron of Vertical Tank: 
XI.2.3.1 Tanks should he handled with a crane. 

utilizing the l ining lugs provided. I h  not attempt to 
lifl tank hy attaching to other fittings Prior to hoist- 
ing the top end, a suitahle roteciion pad of material 
should he placed under t h :  h t l o m  pivot p i n t  nf 
tank so that as tank rises, the ,train IS taken on the 
ad. The hoist wire should be connected to the top f ifting lugs. and tank should be raised carefully using 

guide ropes to prevent sudden swinging. 
X1.2.3.2 All hold-down lugs supplied should be 

utilized to Secure the tank to i t s  pad. Hold-down lugs 
should be grouted or shimmed to prevent C X C E S S ~ V ~  

loads k i n g  transferred to the tank shell. 
X1.2.3.3 Valves. controllers. nr other heavv items 

connected to tank nozzle should he independently 
supported. 

X I  2.3.4 When agitators. miren. cooling/heating 
coils are to be used. special design considerations are 
to be used. 

X2. WALL THICKNESSES 

X2. I f h c  wall thicknewa rhown in Table X2. I 
can be uaed as a guide for tanks decigned in accord- 

a n a  n t h  the 
laminate p h y s i a  properties given in Table 5. 

uation in 6 .  I. using the minimum 

I S  
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36 Maple Avenue - Scekonk. ~ ? ~ ~ \ ; L c ~ u ~ c L I ~  0277 I 

F.4X SOX 761 -6Sc)S SOX 761 -661 1 

Air Stripper Blower Data 

Manufacturer: New York Blower 

Model: 294 DH Series 20 

Performance: 4680 cfm at 10.0 inches s.p. 

Blower Information 

Steel construction 
Belt driven 
Arrangement ten 
1478 rpm 
25417 frame 

Motor Information 

Three phase 
15 HP 
2301460 VAC 
60 HZ 
TEFC 
1800 rpm 

Accessories 

Aluminum wheel 
Weather cover 
Belt guard 
Bearings - B,, - 250,000 hours 
Inlet filter - 50 microns 
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RECEIVING AND INSPECrlON 
The fan and acc9sx)ries should be inspected on recelpt for 
any shipping damage. Turn the wheel by hand to see that 
It rotates freely and does not bind. If dampers or shutters 
are provided, check these accessories for free Operation of 
all moving parts. 

l.0.6. factory shipping terms require that the receiver be 
rapansibte for inspecting the equipment upon arrival. Note 
damage or shortages on the Bill of Lading and file any claims 
for damage or loss in transit. nyb will assist the customer 
as much as possible: however. claims must b e  originated 
at  the mint of delivery. 

HANDLING AND STORAGE 
Fans should be lifted by the base, mounting supports, or 
lifting eyesonly. Never lift a fan by the wheel, shaft, motor, 
motor bracket. housing inlet, outlet, or any fan wrt not 
designed for liftrng. A spreader should always be used to 
avoid damage. 

On direct drive Arnngement 8 fans, lifting holes are p r e  
vidcd in the motor base to assist in handling the tan 
assembly. These lifting holes should be used in conjunction 
with the lifting eyes when lifting and positioning the fan on- 
to its foundation. A heavy round steef bar or appropriate 
fixture can be passed through the lifting holes to simplify 
attachment of the lifting device. Be sure to follow all  local 
safety codes when moving heavy equipment. 

k”*. 
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Elevated Units 

Whenever oossible, fansand accessories should be stored 
in a dean, dry location to  prevent rust and corrosion of Steel 
components. If outdoor storage is necessary, protection 
should be provided. Cover the inlet and outlet to prevent 
the accumulation of dirt and moisture in the housing. Cover 

+otors with waterproof material. Refer to the bearing sec- 

I 

’9 for further storage instructions. 

,heck dampers for free operation and lubriote moving parts 
prior to storage. lnspect the stored unit periodically. Rotate 
the wheel by hand every two weeks to redistribute grease 
on internal bearing parts. 

FAN INSTALLATION 
nyb wheels are dynamically balanced when fabricated. Fully 
assembled fans are test run a t  operating meeds to chech 
the entire assembly for cOnformance to nyb vibration limits. 
Nevertheless, all units must be adequately supported for 
smooth operation. Ductwork or stacks should be in- 
dependently supported as excess weight may distort the fan 
housing and cau5e contact between moving parts. Where 
vibration isolators are used, consult the nyb certified draw- 
ing for proper location and adjustment. 

SlabMounted Units 
A correctly designed and level concrete foundation provides 
the best means of installing floor-mounted fans. The m a s  
of the base must maintain the fanldriver alignment, absorb 
normal vibration, and resist lateral lads. The overall dimen- 
sions of the concrete &a% should extend a t  least six inches 
beyond the base of the fan. The weight of the slab should 
be two to three times the weight of the rotating assembly, 
including the motor. The foundation requires firmly anchored 
fasteners such as the anchor bolts shown in Figure 1. 
Harnmer-drilled expansion fasteners can be used in less 

-anding applications. 

.ve the fan to the mounting location and lower it over the 
anchor bolts, leveling the fan with shims around the bolts. 
Fasten the fan securely. When p u t  is used, shim the fan 
at least 3/4-inctr fmm the concrete base. (See Figure 1.1 
When isolation is used, check the q b  certified dnwing for 
installation instructions 

When an elevated or suspended strucfural steel platform 
is used, it must have sufficient braeng to support the unit 
load and prwent side m y .  The platform should be of 
welded construction to maintain permanent alignment of all 
members. 
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FAN PEDESTAL 

ANCHOR BOLT 

I L P I P E  SLEEVE I 
I 1 

Figure 1 

V-BELT DRIVE : 

Installation ‘ 

1. Remove all foreign material from the fan and motor 
shafts. h a t  shafts with machine oil for easier mounting. 
Mount the belt guard backplate a t  this time if Dartral ;n- 
stallat:cn IS required prior to sheave mounting 

2. Mount sheaves on shafts after checking sheave bares and 
bushings for nicks or burrs. Avoid using force. If 
resistance is encountered. lightly polish the shaft with 
crocus doth until the sheave slides cn f:eefy. Tighten 
taperea bushrng bolts seauentrally so rkat equal torque 
is applied to each. 

3, Adjust the motor on its base io a pclsiticn closest to the 
fan shaft. Install belts by working each one over the 
sheave grooves until all are in position. Never pry the 
belts into Glace. On nyb packaged fans, sufficient motor 
adjustment is provided for easy installarion of the pro- 
per site belts. 

4. Adjust sheaves and the motor shaft angle 50 that the 
sheaves faces are  in the same plane. Check this by plac. 
ing a straightedge across the faces of the sheave. Any 
gap between the edge and sheave faces indicates 
misalignment. Important: This method is onlyvalid when 
the width of the surface between the belt edge and the 
sheave face is the Same for both sheaves. When they are 
not equal, or when using adjustablepitch sheaves, ad- 
just 50 that all belts have approximately equal tension. 
Bath shafts should be at the right angles to :he center 
belt. 

1, 

Belt Tensioning 
1. Check belt tension with a tensioning gage and adjust us. 

ing the motor slide base. Excess tension shortens bear- 
ing life while insufficient tension shortens belt life, can 
reduce fan performance and may cause vibration. The 
lowest ailowable tension is that which prevents slippage 
under full load. Beits may slip during startup. but slipp 
ing should stop as s o n  as the fan reaches full speed. For 
more precise tensioning methods, consult the drim 
m*nll+qcturer’s literature. 

- 
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FAN MAINTENANCE 
nyb fans are manufactured to high standards with quality 
materials and components. Proper maintenance will ensure 
a long and troublefree service life. 

/c". Do not attempt any maintenance on a fan unless the elm- 
meal supply has been comprete!y disconnected and locked. 
In many cases. a fan can windmill despite nml  Of all dec- 
trial power. The rotating assembly should k blacked 
securely before attempting maintenance of any kind. 

The key to gwd fan maintenance is regular and systematic 
inspection of all fan parts Inspection frequency is 
determined by the severity of the application and local con- 
ditions. Strict adherence to an inspection schedule is 
essential. 

Regular fan maintenance should include the following 

1. Check the fan wheel for any wear or corrosion as either 
can cause catastrophic failures. Check alsofor the build 
up of rnatenal which can cause unbalance resulting in 
vibration, bearing wear and serious safety hazards. Clean 
or replace the wheel as required. 

2. Check the Wbelt drive for proper alignment and tension 
(see section on Vebalt drives). If belts are worn, replace 
them as a set, matched to within manufacturer's 
tolerances. Lubricate the coupling of directdrive units 
and check for alignment (see section on coudings). 

3. Lubricate the bearings. but do not overlubrica?e(see the 
bearing secrion for detailed specifications). 

4. Ceramicfelt *aft seals require no maintenance. although 
worn seals should be replacod. When lip-type shaft seals 
are provided, lubricate them with "NEVER-SEW' or 
other anti-seize camaound. 

5. During any routine maintenance. a l l  setscrews and bolts 
should be checked for tightness. See the table for cor- 
rect torques. 

6. When insralling 3 new wheel. the proper wheel.to-inlet 
clearance must be maintained (see Figure 3). 
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WWEEL4NLET CLEARANCES 

WHEEL BALANCE 

Airstreams containing particulate or chemicals can cause 
abrasion or corrosion of the fan parts. This wear is often 
uneven and can lead to significant wheel unbalance over 
time. When such wear is discovered, a dedsion must be 
made as to whether to rebalance or replace the wheel. 

The soundness of all parts should be determined if the 
original thickness of components is reduced. Be Sure then! 
is no hidden structural damage. The airstream components 
should atso be cleaned to remove any build up of foreign 
material. Specialized equipment can be used to rebalance 
a cleaned wheel that is considered structurally sound. 

Balance weights should be rigidly attached at a point that 
will not interfere with the housing nor disrupt airflow. 
Remember that centrifugal forces can be extremely high at 
the outer radius of a fan wheel. Welding is the preferred 
mod of balance weight attachment. Se sure to ground 
' velder directly to the fan w h d .  Otherwise, the welding 

rant could pass through the fan bearings and destroy 
mcm. 
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Serle 
Size 
14 
17 
19 
22 
26 
29 
33 
36 
40 
45 
50 
51 
64 
n 
78 
a5 

- 

- 

20 

30 
3 4  
3 4  
3 4  
34 
1 

1.118 
%1/4 
112 

911 6 
5113 
34 

7la 
1 
7 

- 

718 

- 

45 - 

9/16 
Y4 
7ia 
1 
1 

1-118 
1 N 
511 6 
38 

511 6 
7116 
1R 
38 
9 8  

Figure 3 

8 EAR I NGS 

t.131~6 w e  51a 
2 3 0  11/16 

2-30 11118 3 4  
33/16 3 4  9/78 

13116 13/76 
1 1 

1.110 1.1B 
1-3116 1-316 
1*5116 1.316 
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Any stored bearing a n  be damaged by condenstion caused 
by temperature variations. Therefore, nyb fan bearings are 
filled with grease at the factory to exclude air and moisture. 
Such protection is adequate for shipment and subsequent 
immediate installation. 
For long term or outdoer storage, ntounted bearings should 
be regreasd and wrapped with plastic for protection. Rotate 
the fan wherd by hand at least every two weeks to 
-redistribute gmse on internal bearing parts. Each month 
the bearings should be purged with new grease to remove 
condensation, since even a filled bearing can accumulate 
moisture. Use  caution when put@ng, as excessive presure 
can damage the seals. Rotate the shaft while slowly adding 
grease, 

. -  

I !  
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Opemtiorr 
Check setscrew torque before startuo (see tab!e for correct 
values). Sin= bearings are ampletety fillad wrth (ycaw at 
the factory, they may run at an elevated temperature during 
initial opeation. Surface ternperaturn my lpap L n F .  and 
grease may bleedfrom the boaring seals. This is normal and 
no attempt should be made to replace lost grcasc. b r i n g  
suhca ternpentures will decease when the internal grease 
quantity reaches a n o m l  operating level, Relubrication 
should fallow the reammended schedule. 

Lubhcation 
Use the table for relubrication scheduling actwding to 
operating speed and shaft diameter. Bean’ngs should be 
lubricated with a good quality. lithium=baSd greaSa 
conforming ta NLGI Grade 2 wnslstency. m m p l e s  are  

Mobil - Mobilith 22 
T a c o  - Premium R B I  
Standard Oil - Amdith #2 
Gulf OiI - Gulf Crown A2 
Shell - Alvania R 

’‘*; 

t 

Do not use “high temperature“ greases, as many arc not 
formulated for the high speeds associated with fan bearings. 

Add grease to the bearing whiie running the fan or rotating 
the shaft by hand. Be sure all guards are in place if lubflio- 
tion is perfarmed while the fan is openting. Add just enough 
grease to causa a SIimt purging at the seals. Do not 
overlubricate. 

Split pillowblock bearings (link-8elt P-LBCi800 8 P-LB6900. 
SKF SAF 22500, Dodge S A F X l l  should k cleaned and 
repadced at agpruximately every righth lubrication interval. 
This require8 removal of the bearing cap. Clean Out old 
grease and reer#ck the bearing with fresh grease. Pack the 
bearing fully and fill the housing reservoir to the M o m  of 
the shaft on both sides of the bearing. Replace the bearing 
cap, being careful not to mix caps as they are not inter- 
changeable from one bearing to another. 

I Y U  1 G; 

I .  nese am &era1 recommernctations only; 2. Assumes clean environment, O*F. to 1 2 ~ ~ .  
a. Consult The New Yo& Bloww C#npsny 

b.Ambimttsmperatumsgnmtafthan 12W- 

c. Under Oxeemdy dirty CCXlditiOCU, l u b r i a  

r””. specific manufacturer‘s recommendations 
‘i m y  vary slightly. fur operation Miow VF. ambiism 

will shorten bearing life. 

more frequently. 



COMMON FAN PROBLEMS 
Excsssivs Vibratim Premature Cornponerrt Failure 
A common complaint regarding industrial fans is "excessive 1. Pmolonged w major vibration. 
vy+t ion ."  nyb is careful to ensure that each tan is precise- 2. Inadequate or impmoper maintenance. 
' lanced prtor to shipment: however, there are many 3. Abrasive or corrosive elements in the airstream or sur- 

\ ;r causes of fan vibration including: rounding environment. 
L. Loose mounting boks, setscrews. bearings or couplings. 4. Misalignment or physical damage to rotating amponem 
2. Misalignment or excessive WCdr of toupling or bearings. or bearings. 
3. Misaligned or unbalanced motor. 5. Bearing failure from inarrect  or contaminated lubricant 
4. Bent shaft due to misttanding or material impact or grounding through the bearings whife arc welding. 
5. Accumulation of fareign material on the wheel. 6. Excessivh fan speed. 
6. Excessive wear or erasion of the wheel. 7. Extreme ambient or aimream temcteratures. 
7. Excessive system pressure or renrictian of airflow due 8. Improper bett tension. 

to closed dampers. 9. Improper tiahtening of wheel setscrews. 
8. Inadequate structural support, mounting procedures or 

materials. REPUCEMENT PARTS 
It is recommended that only factowsupplied replacement 9. Externally transmitted vibration. 
parts be used. yb fan parts are built to be fully compatible 
with the original fan, using specific ailoys and tolerances. Inadequate Performance 

1. Incorrect testing procedures or calculatims. These parts carry a standard nyb warranty. 
2. Fan running too slowly. 
3. Fan wheel rotating in wrong direction or installed men ordefing reolacement parts, SWciQ the pafi name, 

backwards on shaft. nybshop and control number. fan size, type, rotation (viewed 
4. Wheel not property entared relative to inlet cone. from drive end), arrangement and bearing size or bare. Most 
5. Dam%& or incorrectly inSalled cut Off sheet Or divefier. of this informatiun is OR the metal nameplate attached to 
6. Poor system design. ctased dampers. air teaks, Clogged the fan base. 

7. Obstructions or sharp elbows near inlets. Example: Part required: Wheel 
8. Sharp deflection of airstream at  fan outlet. 

Excessive Noise C!ockwise rotation 
1. Fan ooerating near "stall" aue to incorrect system 

- 

- 

filters or coils. 

Shcplmntrol number: 8-10106100 
Fan description: 264 Series M OH 

Arrangement: 1 
Bearing: Link-Selt P335, 23/16 Bore 

Suggested replacement parts include: 

design or installation. 

,ystern resonance or pulsation. 
improper location or orientation of fan intake and 
discharge. Wheel Component parts: Damper 

5. Inadequate or faulty design of supporting structures. Shaft Motor 
6. Nearby sound reflecting surfaces. Bearings Cowling 
7. Loose accesssries or camponents. Shaft Seal Sheaves 
8. Loose drive beits. 
9. Worn bearings. 

,244ibratisn ariginatmg elsawhere in the system. 

1 

V- Be1 t s  

.I 

LIMITED PRODUCT WARRAMY 
All products are warranted by nyb to be free from defects 
in materials and workmanship fw a period of one (I) year 
after shipment from its plant, provided buyer demonstrates 
to satisfaction of nyb that the product was properly instalC 
ed and maintained in accordance with nyb's inshrCtionS and 
recommendations and that it was used under normal 
operating candi tions. 

Thts wamnty does not a v e r  any product which, in the 
judgement of nyb. has been subject to misuse or fieglect, 
or which has been repaired or altered autslde nyb's plant 
in any way which may have impaired 2s safety, operation 
of efliciency, Or any product which ha5 been subject ta 
accident. 

This warranty is limited to the replacing and/or repairing by 
nyb of any part of parts which have been returned to nyb 
with nyb's written authorization and which in nyb's opinion 
are defective. Parts not manufactured by yb bu? in+Ilcd 
by nyb in equipment sold to the buyer shall mrry the onginal 
manufacturer warranty only. All transpor?atim charges and 
any and all sales and use taxes, duties, impom or excises 
for such part or parts shall be paid for by the buyer. nyb 
shall have the sole right to determine whether defective 

- 

,s warranty does  noteaver any customer labor Cf'targees 
#dr replacement of wrts, adjustments or repairs, or any 
other work unless such charges shall be assumed w 
authorized in advance, in writing, by q b  

'I"nis warfantyshalt be null and void if any part not rnanufac- 
tured or supplied by nyb for use in any of its products shall 
have been substituted and used in place of a paR manufac- 
tured or Supplied by nyb for such us. 

There are no warranties, other than those appearing on the 
ackKlwledgement form INCLUDING NO WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE. ziven in connection with the sale of the goods 
sold hereunder. The buyer agree that his soic and &Wive 
remedy, and the limit of nyb's lbbilityfw laso from any awe 
whatsoever, shall be the putdrase price of the &s sold 
hereunder for which a claim is made. 

~ H s  shatl be repaired or replaced. 

i. ' ..-' 

me N- york BIWer ampany - 7660 Quincy Street - Witlowbraok, lllinois 60521-5596 
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Tor ruooing, men complete the instalfation of the belt 
guard. 

3. Belts tend to stretch m e w h a t  after installation. Recheck 
tension after Several days of operation. Check sheave 
alignment as well as setscrew and/or bushing bott 
tightness. 

_ _  

COUPLING 
Couptingalignment should be checked after installatian and 
prior fo start up. Al ignmt is set at the factory. but shipping, 
handling and installation can cause misalignment Fans with 
wheel sizes 40" and larger are normally shipped with the 
flexible dement removed to minimize potential for damage 
(see section on alignment p d u r e ) .  A l s  check for pro- 
per coupling lubrication. For details on lubrication and for 
alignment tolerances on the particular coupling supplied, 
see the manufacturer's instalhtion and maintenance sup 
plement in the shipping envelope. 

Installation 
Most nyb fans a t e  shipped with the coupling installed. In 
cases where the drive is assembled after shipping, install 
the coupling as follows: 
1. Remove all foreign material from fan and motor shafts 

and a t  with machine ail for easy mounting of coupfing 
halves. 

2. Mount the coupling halves on each shaft, setting the gap 
between the faces specified by the manufacturer. Avoid 
using fore. I f  mounting difficulty is encountered, lightly 
polish the shaft wlth crocus cfoth until the halves slide 
on freely. 

Setscrew 
Diameter 

R10 
1/4" 

5i16" 
31a13 
7116" 
5ia"- lR" 

I. 

- , Alignment 
a' 

f i  

I 

1. Align the coupling to  within the manufacturer's limits for 
parallel and angular misalignment (see Figure 2). A diaf 
indicator can also be used for alignment where greater 
precision is desired. Adjustments should be made by 
moving the motor to change shaft angle, and by the use 
of foot shms to change motor shaft height. Do not move 
the fan shag or bearing. 

2. When correctly aligned, install the flexible element and' 
tighten all fasteners in the coupling and motor base. 
Lubricate the coupling if necessary. 

3. Recheck alignment and gap after a short period of opera. 
tion, and recheck the tightness of afl fasteners in the 
coupling assembly. 

Link- Seal-" 
Belt master 

0 0 -  
90 65 

185 125 
325 230 
460 350 
w 500 
I350 1100 - 

, .. - d 
*""I 

SKF 
3s 
50 
165 
2% 
350 
620 

1325 
I 

Safe cperation and maintenance inCluCeS rhe selmion and 
use of approorlate safety aCcessor!eS for the specitic inmila- 
tion. This is The responsibdity Of the system designer and 
require considemtion of muiEment lacation and ac-ibili- 
ty as well as adjacent components. All safety accessories 
must be installed properly Drior to start up. 
Sate operating speed is a function of system temperature 
and wheel design. Do not under any  circumstances exceed 
the maximum safe fan speed published in the nyb bulletin, 
which is available from your nyt, field sales representative. 

Procedure 
I. I f  the drive components are not supplied by nyb. verify 

with the manufacturer that the starting torque is ad+ 
quate for the speed and inertia of the fan. 

2. Inspect the inrtalfation prior to starting the fan. Check 
for any loose items or debris that could be drawn into 
the fan or dislodged by the fan'discharge. Check the in- 
terior of the fan as well. Turn the wheel by hand to check 
for binding. 

3. Check drive installation and Selt tension. 
4. Check the tightness of al l  setscrews, nuts and boRs. When 

furnished, tighten hub Setscrews with the wheel oriented 
so that the se!screw is positioned underneath the shaft. 

5. Install all remainin8 safety devices and guards. Verify that 
the supply voltage is arrect and wire the motor. "Bump" 
the starter to check for proper wheei rotation. 

6. Use extreme caution when tesring the fan with ducting 
dismnnected. Apply power and check for unusual sounds 
or excessive vibration. I f  either exists. see the section on 
Common Fan ?roblems. To avoid motor overload, do not 
mn the fan for more than a few jeconds if ductwork is 
not fully installed. Without the duework attachec, nor. 
ma1 operating speed may nor be obtained without motor 
overload. Once ductwork is attached, check for carrecr 
fan speed and complete installation. Ductwork and 
guards must be i d l y  instailed tor safety. 

7. Setxrews should be rechecked after a few minutes. eight 
hours an0 two weeks of operation (see Tables 1 8 2 for 
correct tightening torques). 

NOTE: Shut t he  fan down immediately if there is any sud- 
den increase in fan vibration. 

WHEEL SETSCREW TORCUES 
TABLE 1 

5116" 144 
318" 252 21 

7116" 396 33 

McGiil ~odgr: 1 
35 - ' 
85 - 

165 160 
290 275 - - 600 - 12OQ - 

_ _  
112" 600 50 
518" I164 97 

168 
267 

314" 
7/8" 1 

BEARING SETSCRE 
TABL r i L 

Natt: Split pillow b l a k  bearings are  fired to the shaft with 
b m  sleeves and generally do not have setsaews. 

2 Paem: , 



SPECIFY ROTATION AS VIEWED FROM DRIVE SIDE 



~. - -  am 

184T 
215T 
215T 

254T 
254T 
254T 

drives Factory minimizes assembly costly of fans, field motors, labor and and Packaged 
allows factory test-running of the com- 
plete fan-motor-drive package. 

14% 
16% 
165/8 

18% 
1 8 5/8 
19% 

ARRANGEMENT 10 

Arrangement 10 provides a compact package 
with good access to the motor, drive, and bear- 
ings for easy installation and maintenance. 

Sizes 144 and 174 are available only with LS 
wheels. Sizes 194 through 364 are available with 
LS or DH wheels. 

Maximum temperatures-standard fan: 200°F., 
heat fan: 600OF. Refer to page 11 for heat fan 
construction details. 

ACCESSORIES 
WEATHER COVER/ 
BELT GUARD 
The four-piece steel as- 
sembly provides complete 
protect ion,  and can be 
easily removed for inspec- 
tion and maintenance. Lou- 
vered side panels provide 
ample motor ventilation. 

POSITIVE SCREW 
ADJUSTMENT 
Motor plattorm has thread- 
ed rods for ease in adjust- 
ing motor and setting 
proper belt tension. 

V I B RAT1 0 N 
IS 0 LATlO N 
Rubber-in-shear or spring- 

I type isolation rails. 

MAXIMUM MOTOR SIZE LIMITS 

Motor frame sizes vary in length 
wi th different motor manufac- 
turers. To determine whether a 
specific motor will fit, the frame 
size should be equal to or smaller 

,-than the maximum shown and 
1 .he case length [NEMA C minus 

NEMA NW] must be equal to or 
less than the maximum allowable 
dimension shown. 

DIMENSIONS [Inches] 
Maximum I Mg;yrm 

motor frame _.  size 1- 

184T i?: 1 215T 
194 215T 

224 256T 
264 1 256T 
294 284T 

length 
[C-NWI 

(9 

286T 1 22Y2 1 
286T 22 ’/z 
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BELT DRIVE ( 

The use of standard V-belt drives provides flexibility in fan 
performance by changing sheaves and belts 

In the lower horsepower ranges, V-belt drive selection is 
relatively simple. but as horsepower requirements increase, 
V-belt drive selection becomes more complicated and re- 
quires more consideration of the drives effect on fan and 
motor bearings. 

Series 20 GI FG 

Although there are exceptions to every rule. there are a 
few general recommendations to  remember: 

1.3600 RPM motors are not generally recommended for 

2. 1800 RPM motors are not generallv recommended for 

belt drive above 20 HP. 

- 
belt drive above 300 HP. 

3. All motors 125 HP and larger 
that are to be used with belt 
dr iven fans require that  t he  
motor manufacturer: 

a. Recommend the minimum 
diameter motor sheave that 
may be used. 

b. Recommend the maximum 
motor  sheave w id th  t h a t  
may be used. 

With the  above informat ion 
from the motor manufacturer, 
the drive may be selected. Al l  
customer-supplied drives over 
300 HP requi re approval by 
nyb. 

When smal l  motors  are used 
with relatively large fans. they 
may not have sufficient torque to 
overcome t h e  wheel‘s inert ia.  
Chart I provides WR2 values for 
wheels which, when corrected by 
the dr ive ratio, can be used in 
determining adequate motor size. 

CHART I 
WR2 VALUES 

OF GI WHEELS 
[lb.-ft.2] 

Size 

144 
174 
194 
224 
264 

294 
334 
364 
404 
454 

504 
5 74 
644 
714 
784 
854 

- 

13 21 
30 36 

114 327 
294 

423 805 
630 1623 
1290 2738 
1744 4116 
2970 5970 
3800 7810 

DIRECT DRIVE-ARRANGEMENT 8 

Series 20 GI Fans are available i n  Arrangement 8 wi th  
wheel and housing modifications to accommodate required 
performance and direct dr ive motor or  turb ine speed. 
Refer to separate nyb Engineering Supplement for details 
on how to select special width and special diameter direct 
drive fans. 
Arrangement 8 construction includes dr iver sub-base 
integrated with fan bearing pedestal providing a unitary 
package in which driver is direct-coupled to the fan shaft 
with a flexible coupling. 
Arrangement 1 construction can also be used for direct 
drive by mounting on field-erected concrete pad designed 
to accept the fan and motor 
Maximum temperatures-standard fan 30OoF, heat fan: 
8OOOF. 
For applications requir ing temperatures from 801OF.- 
1000°F., stainless steel wheel construction is required. 
Refer to page 11 for details 

14 
n 



SPLIT- H 0 US IN G 
CONSTRUCTION 
See page 10 for details. 

\ 

- - _  1.. . 

CLEANOUT DOORS 
Bolted and quick-opening.- 
types available [see page 9 
for details] ... shown here 
at 8 o’clock position due to  
split housing. 

DRAIN 
Threaded tank flange located 
at lowest point of scroll. l-inch, 
Sizes 144 and 174. 1%-inch. 
Sizes 194 and larger. 

SAFETY EQUIPMENT 
Shaft and bearing guard and belt guard 
shown-see separate nyb Safety Equipment 
bulletin for details ... also see page 10. 

PAGE 8 

-FLANGES 
Outlet flange angles welded flush with fan 
outlet and provided with holes.. .inlet flange 
bar welded to  inlet collar and provided with 
holes ... companion flanges wi th  matching 
hole patterns also available. 

-INLET DAMPER 
External vane construction for flange mount- 
ing to  fan inlet. ..available for Sizes 294 and 
larger. The vanes spin the air in direction of 
rotation, providing power savings superior 
t o  that of outlet dampers. Recommended for 
use with DH wheel with relatively clean air- 
streams. Maximum temperature: 8OOOF:  See 
nyb Engineering Letter for selection infor- 
mation. 

UNITARY BASE 
Structural steel base provides common sup- 
port for fan. motor, and drive components 
[see page 61 .also available with spring-type 
or rubber-in-shear isolators.. flexible duct 
connections are necessary wi th isolation 
bases. 

k) 



Heat €an constru c-tlon 
Successful operation of fans at  elevated temper- 
atures requires consideration of two main factors. 

1. Effect of temperature on wheel maximum safe 

2. Effect of air density on aerodynamic perfor- 

Heat fan modifications include shaft coolers and 
shaft-cooler guards on al l  arrangements and 
motor  heat shields for  Arrangements 9, 9F, 
and 10. 

Aluminum shaft coolers are designed to move am- 
bient air over the inboard bearing and dissipate 
heat transferred through the shaft. 

Arrangements 1 and 8 Series 20 GI Fans can be 
modified for 801°E-10000F. operation. In this 
temperature range, stainless steel wheel and alloy 
shafting are required. 

950X/960X alloy wheels are also available to main- 
tain standard safe speed limits a t  50O0E-8OO0E 
temperatures when required. 

NOTE: When temperature exceeds 5OO0F., high- 
temperature paint is furnished. 

speeds [see page 121. 

mance [see page 121. 

The selection of a General Industrial Fan involves 
consideration of a number of factors. Initially, the 
type of wheel must be selected. For airstreams with 
moderate dust loads, the OH wheel is often chosen 
because of its higher operating efficiency. The LS 
wheel is more suited for airstreams containing ma- 
terial and particulate, but it is not as efficient as the 
DH wheel. 

Note: For comparison convenience, LS performance 
tables in this bulletin face comparable size DH per- 
formance tables on pages 14 through 23. 

Once a wheel type has been determined, a fan size 
must be selected. For any given performance require- 
ment [CFM and static pressure], two, three, or more 
fan sizes may be chosen. As with the choice of wheel 
types, several factors can influence what fan size is 
chosen. In a material-handling application, a mini- 
mum conveying velocity may be required and the fan 
size should be selected to give the required velocity. 
For more details on material handling, refer to nyb 
Engineering Letter on pneumatic conveying. There 
may be size constraints and the smallest fan may be 

selected. Consider an application requiring 6300 
CFM at 16"SP a t  7OoE a t  sea level. The following 
fans could be chosen: 

264 DH-2231 RPM, 25.0 BHP 5080 OV 
264 LS -2190 RPM, 27.9 BHP 5080 OV 

294 DH - 1870 RPM, 23.4 BHF 3960 OV 
294 LS -1848 RPM, 26.2 BHP 3960 OV 

334 DH- 1642 RPM, 23.9 BHP 3200 OV 
334 LS - 1654 RPM, 26.8 BHP 3200 OV 

The energy savings provided by the DH design are 
readily apparent. For this example, assume that the 
DH wheel is suitable. Select a fan size. If the criteria 
is to choose the most efficient fan, the Size 294 DH 
is chosen. If space is limited, the Size 264 DH might 
be chosen. The requirements and limitations of the 
specific installation will determine the best choice. 

If sound is a factor, generally the most efficient fan 
will be the quietest selection. Full sound power rat- 
ings are available on a l l  GI Fans in a separate nyb 
Engineering Supplement. 
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MAXIMUM 

INFORMATION 

p"". 

I SAFE SPEED 

Chart Ill details maximum safe speed of mild steel 
wheels at 7OOF. When alloy construction is speci- 
fied or when temperatures are involved, multiply 
the appropriate safe operating speed shown in 
Chart I l l  by the factor shown in Chart IV. 

- 
- 
- 
- 
- 

CHART Ill 

MAXIMUM ARRANGEMENTS 

.73 .80 .97 

.71 .78 .96 

.70 .77 .96 

.68 .76 .95 - .75 .94 

SAFE SPEEDS 
FOR LS 
AND DH 
WHEELS 
AT 7OOF. 

ARRANGEMENT 
10 

144 4605 
174 3745 
194 3114 
224 2635 

264 2280 
294 1995 
334 1790 
364 1620 

1, 9, 9F 

Size 

144 
174 
194 
224 

264 
294 
334 
364 

404 
454 
504 
574 

644 
714 
784 
854 

CHART IV 
TEMPERATURE CORRECTION 

FACTORS FOR 
MAXIMUM SAFE SPEEDS 

Speed 

4605 
3930 
3425 
2898 

2508 
2194 
2035 
1837 

1639 
1457 
1303 
1144 

1023 
924 
84 1 
770 

I Materials of construction 
Temp. 

70 1.0 1.0 
200 1.0 1.0 
300 1.0 1.0 
400 1.0 1.0 
500 .97 1.0 

600 .94 1.0 
700 .91 1.0 
800 .82 1.0 
900 - - 
1000 - - 

- .78 .86 .97 - I .75 1 .83 .97 

Aaterial t w e  at nvb oDtion. Not available for Sizes 144 
through 294 LS whiels. DH wheels are constructed of a com- 
bination of mild steel and alloy components. 

The performance tables on the following pages 
are based on an airsfream at 70OF. at sea level 
at a density of .075 Ibs./cu. ft. When a fan 
handles other than air a t  a density of .075 Ibs./ 
cu. ft., a correction factor must be considered. 3 

CALCULATING FANS AT 
TEMPERATURES OTHER THAN 70OE 
Chart V gives factors for correcting pressure and 
brake horsepower for temperatures other than 7OoE 
EXAMPLE 
1. Require 15.000 CFM at 1O"SP at 3OOcF. at sea level. 
2. Chart V indicates 1.43 factor for 30OCF. 
3. Select the fan for 14.3"SP [lo" x 1.431 at 7OOF. 
4. Divide 7OOF. brake horsepower by 1.43 to determine BHP 

at conditions. 

CALCULATING FANS AT ALTITUDES 
OTHER THAN SEA LEVEL c29.92 in. Ha 
The method for correcting for altitude IS the same as 
for temperature except using the factors in Chart VI. 
NOTE: In addition to temperature and altitude there are other 
factors that affect density Moisture content, material in the 
airstream. gas composites, etc.. need to be considered when 
selecting a fan For a more detailed explanation of density 
effect on fan selection. see separate nyb Engineering Letter 
or consult your nyb representative 

CHART V 
SP AND BHP 
CORRECTION 
FACTORS FOR 

TEMPERATURE [OF] 

CHART VI 
SP AND BHP 
CORRECTION 
FACTORS FOR 

ALTITUDE [ft above sea level] 

Temp. 

- 50' 
-25' 
0' 

20' 
40 ' 
60° 
70' 

80° 
1000 
1200 
140' 
160' 
180' 
2000 

250° 
300° 
350' 
400' 
450' 
500' 
550° 

600' 
700' 
800' 
9000 

10000 

Factor 

.77 

.82 

.87 

.91 

.94 

.98 
1 .oo 
1.02 
1.06 
1.09 
1.13 
1.17 
1.21 
1.25 

1.34 
1.43 
1.53 
1.62 
1.72 
1.81 
1.91 

2.00 
2.19 
2.38 
2.56 
2.76 

Alt. 

0 
500 

1000 
1500 
2000 

2500 
3000 
3500 
4000 
4500 

5000 
5500 
6000 
6500 
7000 

7500 
8000 
9000 

10000 

Factor 

1.00 
1.02 
1.04 
1.06 
1.08 

1.10 
1.12 
1.14 
1.16 
1.18 

1.20 
1.22 
1.25 
1.27 
1.30 

1.32 
1.35 
1.40 
1.45 

NOTE I f  correction factor 
for both temperature and 
altitude IS required multt- 
ply factors from Charts V 
and V I  together 

6OO0F and 3000' 
2 00 x 1.12= 2 24 
[combined factor] 
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'2.5 
i7 .o 
i9.5 

13 .o 
13 .o 
?l .o 
38 .O 

36.5 

30.0 
45.5 
60.0 

22.4 
45.1 
67.3 
90.5 

29.9 
60.0 
92.3 
~22.0 

37.2 
75.4 

113-0 
L51.0 

4 4 . 6  
90.0 

136.0 
179.0 

49.51 
60.3 
75.01 

29.2 
72.7 
94.3 

114.0 

38.9 
90.0 

124.0 
153.0 

48.4 
i14.a 
153.0 
189-0 

58.0 
135.a 
184.0 
224.U 

77 . O (  
74.0 
62.0 

89.0 

69 .O 
65.5 

91.5 
84.5  
76.5 
68.5 

85-0 

I 

J 

SECTION .5, 
PART 7A 

SIEMENS 

NEMA FRAMES APYLICACION MANUAL DATE 
STANDARD EFFICIENCY {CAST lRON CONSlRUCTlON) 'NL)USTRrIYi D'VIS!!!Nw...NNCE DATA RGZ RGZZ TEFC & EXPLOSlON-PROOF 460V 60 HZ I '. - 

FL 
RPM 

490 
7 50 
165 
870 

500 
750 
155 
875 

1515 
74 5 
170 
870 

3510 
1751) 

865 

352s 
174C 
116: 
87t 

3531 
175[ 
116! 
88( 

- 

~150 

- 
KVA 
IDE 

H 
I4 
H 
H 

H 
H 
ti 
H 

G 
G 
G 
G 

G 
G 
G 
G 

G 
G 
G 
G 

G 
G 
G 
G 

- 

~ ~~ 

EFFICIENCY 
UAR N0t.l 314 112 

POWER FACTOR I TORQUE AMPS 
LR %LR 

LR TIME 
RT COLD i FL 

9.96 
9.96 
9.8D 
13.10 

12.20 
12.70 
13.40 
14 - 50 

17.9C 
19.N 
18.7C 
22.2c 

23. I( 
25.M 
2 6 . 3  
27.8( 

29.11 
30.41 
32.41 
33.71 

34.01 
35.51 
37.1' 
38.71 

II 

NOM . 3/4 1/21 FL LR PO HP 

7.5 

10 

15 

20 

25 

30 

I 

38 
38 

85 

i69 
138 
i04 
is9 

i48 
i86 
i 2c 
i2? 

j Z €  
58C 
55 1 
52; 

6 2; 
60( 
56; 
54 I 

641 
61: 
5 8( 
56. 

148 

__ 

G .5 
1.5 
7 .o 
2.5 

t5.5 
14.5 
17.5 
15.0 

15.0 
R.5 
18.5 
i8.5 

w . a  

38, E 
35.E 

3 7 . t  

97.t 
B6. ! 
89.( 
30 .( 

87.! 
BG.! 
90.4 
90.f 

_I_ 

63.5 
63.5 
63.5 
63.5 

81-1) 
81 -0 
81 .O 
81.0 

116.0 
116.0 
116 .O 
L16.0 

145.0 
145 - 0 
145 -0 
145.C 

102.5 
182. E 

382 I! 

217.! 
217.t 
217-f 
217.! 

182.1 

__ 

1.5 
5.5 
0.5 
15.5 

;6.5 
16.5 
17.5 
18.5 

17.5 
15.5 
$9.5 
38.5 

38.5 
37.5 
38.5 
58. I; 

B7.5 
06.5 
510.5 
90.2 

87.1 
138. F 
90.2 
90.;  

- 
5.5 
4 . 5  
8-5 
5.0 

6 .O 
6 .5  
;8.5 
17.5 

17.1) 
15.0 
19.5 
i9 .5 

39 .a 
37.5 
39- 5 
39.0 

39.0 
87.0 
30.C 
90.5 

88.C 
88.F 
91 . C  
90.: 

- 
6 . 5  
2.5 
1.0 
2.5 

8.5 
i5.0 
10.0 
'8.0 

19.5 
13 .O 
14.0 
'1.5 

)1.5 
35. f 
30. E 
16.1 

32.c 
B9.. ( 
BO.( 
77 .( 

M.! 
811 . ! 
80.! 
a4 J 

- 
8 

11 
19 
25 

10 
10 
18 
30 

15 
20 
30 
'30 

16 
.I 9 
30 
34 

15 
21 
30 
34 

12 
16 
29 
23 

113T 
!13T 
!54T 
!56T 

!15T 
?15T 
? 56T 
2 8 4 ~  

254T 
254T 
284T 
20GT 

256J 
2 56T 
286T 
324T 

284TS 
204T 
324T 
326T 

2861 s 
2861 
32GT 
364T 

8.5 
2.5 
i6.5 
12.5 

14.0 
14.0 
Ki.5 
16.5 

15.5 
32.5 
37,5 
36.5 

36.5 
35.5 
86.5 
B6.5 

B5.5 
84.C 
88-$ 
88, E 

85.F 
BG,! 
a8.f 
aa, I 

22.6 
46.4 
69-3 

4.0 11.3 15.9 
6 . 0  22.5 39.4 
8.0 33.8 50.7 
.4.0 45.3 56.6 

I2 -0 
7.5 
'6.5 
,5,5 

14.0 
ll.5 
'6 .O 
'1.5 

39.0 
30.0 
II .Q 
;7 .o 

!O . 5  
$3.0 
r9.c 
72 -6 

J1.E 
38.f 
77,c 
73.t 

94.( 
08. ( 
82.! 
77 .( 

18 
23 
40 
53 

21 
19 
36 
64 

t 
27 
42 4 

46 1 

64 

23 I 

40 
46 
72 

27 
38 
52 
72 

22 
31 
46 
41 

90-5 

30.0 
60.0 
91 .0 
120.0 

44 -8  
90.2  
35.0 
.8L.C] 

59.8 
120.G 
183. G 
!44 .c 
74.4 
15L ( 
?26 .i 
302.1 

09.; 
180. t 
?72. ( 
350. C 
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Hat/Lid m e  
GMD hat/lid air intake filters are 
designed to mount dircctty on a 
compressor, blower, or engine inlet. 
The air intake series efficiently 
removcs dust, dirt and other con. 
tminmtu l iurr i  iiitct air streanis. 

ALL WEATHER HOUSING: 
Constructed of heavy gauge carbon 
steel phosphate coated and treated 
with a rust pxvcntstive all-weather 
Scryiic enamel finish. A wealher 
hood shields agoinst nin or snow in 
outdoor use. Epoxy coaring is 
available its is shinless steel and 
aluminum construction, Horizontal 
installation can also be requested. 
Scc price sheet for additional costs. 

MANOMETER TAPS: Delta P taps 
can he knrished 10 monitor air 
pressure differential across the 
elerncnt. There is no churgc for 
this if requested at time of ordcr. 
High quality Dwycr manometers 
arc opiiotial and availabic through 
your rcprcscn tative. 

SIL&;NCER CHAMBER: Can be 
added ta all models a t  an additional 
cost: see price sheet. For available , 
styles and ordering instructions, 
refcr 10 “AJR I N T A U  FlLTER/ 
SILENCERS” ff yer. 

ELEMENE Housing is supplied 
with a 10 micron element unless 
otherwise stared. Alternaie media 
can  bc supplied from 3 to 100 
micron nominal retention. 

CONNECX’ION SIZES: 1/2” to 16”. 
Consult factory for l q e r  sizes. 

Custom designs snd m a t e d  
eua~buctiotl are welcome. 



STYLE: w 
The lid acts 
as seat piale 

I 

Bulldlng Part No. 
r M O D F L  NO.1 

NT 10 - 4 - 
7- TJ 
/ Housing Style -- . 

CFM-- Lid DimtetSf "A" 

STYLE LD 
These units 
have sepmte 
seal plates 

Optlotis are designated wiUi ( ). 

3 0  - MPT (TAP '14) 

Connection Size - Connection Type 

- - - 
L- \ I Delta P ~ a p  & size 

MPT M0356K5 1 
, M0358K5 

tiT45-6 i M0359K5 t 
HT- 1 00-6 1.56 i MPT M0360K5 ' 1  

1 1 $8 ) {  

Hnndlesare 3tamlrrd on houslnge wilt1 4" l r r l l  And bergor, 
,$lqef CfM available. COnWn fectwy. 

~ 
ges match dlmoter and Urrlllnp for 150H ANSI. 

FOR UEIJA lp'iWS: Add '**I'AJ'" irftcr part nurribcr w i d  
sycciry size, i.c. W, I/4" o r  1/2", 
NOTE: To convert to rnclrlc dimcnsions (inchcs t -  
wntiriictars) use H multiplier of 2.54. 

-3 
-q N 

,&j :f! 
*-A -wn 
*a 
-ru .--+ 
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j NAT I CNAL ENV I RCNMENTAL VSTE.LI,S i 1 522-?61-55ii .+ 
35 MAFLE AVENGE. SEEYCNK. M.4 2277: 

JOB NAME . OHM - CAMP LEJELLXE 
NES PROJECT *0l-fl427'34.iI.al! SHEET i ZF 1 
CAT€: 63-20-95 1 DRAWN- MTS j F I L E  NhNE.1 REV: I 
SCALE: N. T 5 .  ICESiGN:  ? IAX(UU- i IANG 1 - 1 





{ -Proven LANPAC - Ideal for Scrubbing, Absorption, Air Stripping, Etc. - Reduces Costs Up to 60"- 

LANPAC is available in two sizes (2 3" and 3 5'7 Test data demonstrate 
that this proven proauct is from 10% to 50% more effment than COP- 
petitive 2" packings m a  reduces packing costs up to 60% 

SOME FIELD PERFORMANCE DATA OF 3.5" LANPAC 
FOR ABSORPTION SYSTEMS 

( GQS Loading Liquid Height of 
cg~"4, Absorption Rate Loading Rate Transfer Unit 

i %em (Ibs/hr/ftz) (IbslhrlfP) Temp. OF (ft) 

H*S/NaOH 2 200 5 000 72 1 4 7  

NH3/Hz0 965 7 14.5 60 G 78 

NH3/HzS04 2 200 1090 68 102 

NH3/Hz0 2 05; 4 285 60 128 

NH3/HzS04 1 800 4 360 68 06 
HF/NaOH 2 25C 2 500 78 0 58 
CIdNaOH 1350 5 000 08 1 42 

3.5" LANPAC VS. TOP-RANKED 2" PACKINGS 
IN MASS TRANSFER 

I x 3 5 Size LANFAC" 
0 Too-Rcnked 2 Size >acuiPgs 

2 Size Pall' Rings 
I 

I 

0 

0 
0 

TEST CONDITIONS 
Column Dtameter 2 ft 
Packino Heiqht 7-10 fi 
"ater TemOerature 55 F 
Air to Water Patio (CFMICFM) 30 to 7 
Influent ICE Conc 10 to 20 PPB 

20 ' I 
20 25 30 40 50 

Liquid Loading Rate (GPMIW) --+ 

LANPAC' packing I S  similar ta IMPAC in the broad 
sense that it achieves significantly lower pressure 
drops and higher mass transfer efficiencies than other 
packings smaller in size While LANPAC has a proven 
record of superior performance packed towers of 
all sizes, IMPAC is considerablv more efficient in 
towers of four feet or more in ciameter 

Available in two sizes (2.3" cr,d 3.5"). MNPAC is 
widely recognized throughout ine United States as 
"the ultimate tower packing" k v  engineers in the air 
pollution, drinking water treatment, and chemical 
processing industries. 

LANPAC's unique, patented gecmetiy makes it 
measurably more efficient in bcrh mcss trcnsfer 
capabilities and energy ccnsumpticn rates. A s  a 
result, use of LANPAC reduces coth the ccoital and 
operating costs for G packed c31ur~  by as much as 
60%! 

Compared to other tower pcckings, LWduFAC offers 
mcny unique features and berefits. inclciding: 

Extremely IarQe and effective jcrfcce crec (45 sc;. 
ft /cu. tt. for the 3.5" LANPAC. 2nd 38 sc 4.('cu. 4. 
for the 2.3" unit). 
Near perfect geometric syrr-etr\/ 
Up to 50,000 liquid dripping zoints oer zu. f t  
Non-nesti ng, ncn-i nterlccki ns 
Full field proven non-pluggiq ccoabiiih 

High surface accessibility. 
Enhanced surface wetcbilih 

IANPAC's open and non-obsvuctibe structure gives 
it the ability to disperse and disi. bute ffuici flows 
evenly in both longitudinal anc 'aterol directions 
Consequently, MNPAC outperfcms other tower 
packings smaller in size For excqole the 3 5" 
LANPAC is from 10% to 50% mcrs effic ent thcn com- 
petitive 2" packings (see chart vith czmpcrative test 
data at left) 

LANPAC is available in a variew of plastic materials 
including polypropylene, polyethylene, WDF, Halar, 
Tefzel, W C .  CWC I Teflon, etc. 

CONTACT LANTEC FOR 
TEST DATA AND DETAILED SPECIFICATIONS. 



a 
6 
E 
3 
t 
b 

G a s  Lwdlng Rate (Ib% hr'ft9 

PRESSURE DROP COMPARISON BETWEEN 

(AIR/WATER SYSTEM) 
3.5" IANPAC AND OTHER PIASTIC PACKINGS 

- 
F 
2 .  

0 

V 

5 : Sr? jaozies a -  
d 
E 
3 

B -  - . .  - . 

3 
L 

G a s  Lwding Rate (lbr nr I t  1 

PHYSICAL CHARACTERISTICS 
No. 3 IMPAC" No. 5 IMPAC" 

Nominal Size 3 3" 5 5" 
Void Fraction 91 4% 95% 

Geometnc Surface Area (ftz/cu I7 ) 65 33 
No. of Plecedcu ft 58 7 2  

Weight (Ibs/cu ft) 52 3 0  
(Polypropylene) 

Packing Factor (1 /I7 ) 15 6 

PHYSICAL CHARACTERISTICS 
3.5" LANPAC 2.3" LANPAC ' 

Normal Size 3 5  2 3' 
Void Fraction 32 5% 89% 
Weight (Ibs/cu. f t )  112 02 

No of Pieces/cu ft 5C 2co 
Packing Factor ( l / f t )  I 4  21 

(Polypropylene) 
Geometric Surface Area (W/CU f t )  45 68 

*-- 

LANTEC PRODUCTS, INC. 
Delivering Tomorrow's Packing Technology Today! 

5308 Oerry Ave., Unit E. Agoura Hills, CA 91301 PHONE: (818) 707-2285 FAX: (818) 707-9367 



A REVOLUTION 

C 3 R R E L X T I O N  ZOUATTONS F O R  P2EII - ICTING TIfE 
PRESSIJRE D R O P  AND BT'J VALUES OF 3.5" 

7- 

LXNPAC '' I N  :roc/ A S  STIiIPOTNG APPLICATIONS 

7 0.33 
BTU = A x ( L ,  % 

0.5 - 4 , 2 5 5  

Where: A = 0 ,006  f o r  H a l o g e n a t e d  H y d r o c a r j o n s  (TCE, PCE, 
I, I, I-TCX, L.L-aCE, e t c . )  

A = 0,OOAZ f o r  Aromatics (BTS's, etc.) 

RTU = Height o f  T r a n s f e r  U n i t  i n  f t .  

L = L i q u i d  L o a d i n g  Rate  i n  L b s / h r / f t 2  

M, = V i s c o s i t ?  o f  Watsr i n  Ibs/hr. ft. 

(M  = 4.3231 x ( 2 7 3  ' I - '  l S s / h r .  ft.) 

f L  : D e n s i t ?  of W a t e r  in I b s / c u .  ft. 

-. 
L 

L 

T : Water T e m p e r a t u r e  i n  " X  

c1 

X I f C - / h r . )  ~a (DL = 6 . 3 6 3 5  x LO-' .y ( 2 7 3  ) 

v, o * 0 2 8 8  
V : Critical Molar Volume of VOC Species in 
C cm3/g-rnole 

LOgl 0 

Where: AP 
L 

uG 

= - L o 2 5  + 2 . 1 4  x 20-3 x L 

3: P r e s s u r e  Drop in "W.C,/ft o f  P a c k i n g  

= L i q u i d  L o a d i n g  Rate i n  I b s / h r / f t 2  

a Gas D e n s i t y  i n  lbs/ctl .  f t  

= S u p e r f i c i a l  Gas V e l o c i t y  i n  ft/sec 

fANT.c  Products Inc. *U.S. Patent #4,668,442, Canada Patent #1.245,975. Worldwide Pareflts Pending 
5308 Oerry Avenue, Unit C, Agoura Hills. California 91 301 TEL. 81 8-707-2285 FAX: 818-707-9367 
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V c  VALUES FOR SOME VOLATILE ORGANIC COMPOUNDS* 

Compound 

Trifluorobrornornethane 
Chlorotrifluoromethane 
Dichlorodifluorornethane 
Trichlorofluoromethane 
Carbon Tetrachloride 
Carbon Tetrafluoride 
Chlorodiiluorornane 
Oichloromonofluorornethgne 
Chloroform 
Oibrornomethane 
Dichlorornethane 

: Tetrachloroethrlene 
TCE 
Vinyl Chloride 
1-Ch lo ro , l -Oi f luo roe th r l enc  
l,l,Z-Trichloroethane 
Ethylene 
1,l-Oichloroethane 
1,Z-Dichloroethane 
1,l-Oifluoroethane 
M€K 
Bromobenz ene 
Chlorobcnzent 
Fluorobenzene 
Benzene 
Toluene 
Xrlene 
Ethylbenzene 

V t  

200 
180 
217 
213 
276 

165 
197 
239 

- 

u a  

193 
290 
256 
169 
231 
296 
129 
2cLo 
220 
181 
267 
320 
308 
271 
259 
316 
375 
376 

‘Available in Appendix A, “The Properties o f  Gases 
and Liuuids”, 3rd Edition, BY Reid, Prausnitz and 
Sherwood- 



Absorption 
System - 

€12S /NaOli 

NH3 /H20 

Nll /1I2O 

NZI / H SO 

N i l 3  /H2SOq 

€1 F / N a011 

clZ/NaOIl 

Lantec Products, Inc. 
Technical 
Bulletin No. TL-921 

2 ,200  5 , 000 72  

2 ,057  4 , 2 8 5  60 

965 7 , 1 4 5  60 

2 , 2 0 0  1 , 0 9 0  68  

1 , 8 0 0  4 ,360  68 

1 , 3 5 0  5 , 000 68 

Height of 
Transfer I l n i  t 
-El-.-.-- 

1 . 4 7  

1 . 2 8  

0 - 7 U  

1 . 0 2  

0 . 6  

0 . 5 8  

1 . 4 2  
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L a n t s c  P r o d u c t s ,  1.1 
Technical 
~ u i l e t i n  NO. T L - ~ c  

I r"" 
FLOODING CURVES OF L A N P A C ~ ~  

5 0 0  7 000 2000 3000 SO00 7 0 , 0 0 0  75,000 30,000 

Liquid F l o w  Rate (lbs/hr/fk2) -> 

1 



L a n c e c  ?:J~UC:~, I n c  
* iechn;c31 
B u i l e c l n  No. TL-3iO 

FIELD OPERATING DATA OF 3.5‘ LANPAC’” ON VOC/AIR STRIPPING 

D a t  c o f  Test  insr : 

Test  Location: 

Testing Conditions: 

Type o f  Packing 
Packing Heignt 

No-2 mini R i r d  IS’ 
No.2 Rini R i n d  15’ 
N0.2 Mini Rinse 15’ 
No-2 mini R i n @  15’ 
3.5‘ L A N P A C ~ ~  9’ 
3.5‘ LANPAC?~ 9’ 

“N.D. = Non-detectable 

April 1988 

Florida 

C o l u m n  Dia, - 2L‘ 
Water T e m p .  - 75 r 
Air to Water Ratio - 3QO:1 (CFir /CFM) 
Liquid Loading Rate - 3 G P M / - f t 2  

0 -  

Benzene Toulent  XY 1 ene 
IN OUT IN OUT IN O U T  

(PPb I (PPbl (PPb 1 (%I (PPbl C Z I  

4,200 3 5.500 37 1,900 N.D.* 
5 ,  m a  5 5,600 7 1,900 3 

9 , 3 U O  6 5 ,  aao 3 2,300 0 
8,000 N.D.* 18,000 N.D.“ 8 ~ 0  N.D.* 
7 ,500  N.D.* 12,000 N.D.* 1,700 N.D.* 

h, iao 6 5,10u 8 1,700 N,E,* 

Detection Limit is 0 . S  PPb 
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Lantec Produc 
Technical 
Bulletin No. TL-911 

MASS 'L'RANSFER IMJA OF 3.5" S 17% --- I .ANf'A(:rM VS I__-- . (YI'III<R 'I'OWER PACK1 NCS ON S'1'K I I T  INI: 01: 
f'CE ( ' 1 ~ l ' l ~ A C l I l  .Ol<OKl'llY I ,ENE) I'KObt GKOIINI)  \JAlER* 

3 .5" Jaeger Tiiterlox @ 2'' .Jaeger 
8 'I'M 'I'r j 

A i r  t o  Water L i q u i d  1,oading 3.5" # 3A 
Test No. Ratio (CFM/CFML RaCa(CPEl/fL) Pal I R i n g 2  Mini Rill= 'I'ripacks* Snow Flake 

93.5: l  
62: 1 
so: 1 
82: 1 
55: 1 
44: l  
75: 1 
50: 1 

14 
21 
26.5 
14 
21 
26.5 
14 
21 

4.07 
4.58 
4.78 
3.95 
3.82 
4.96 
4.02 
4 .40 

3.26 
3.58 
3.83 
3.08 
3.56 
3.49 
2.72 
3.52 

3.63 
4.06 
4.25 
3.10 
3.74 
4.15 
3.36 
4.07 

3.45 
3.77 
3.78 
3.28 
3.93 
4.23 
3.68 
4.08 

*Footnotes: I_ 

1. Tests were conducted in San Bernardino Water Dis tr i c t  Pilot Test Column 
in Southern C a l i f o r n i a  in Septeinber 1988. 

2 .  Pilot Column Coridi t ions:  
- Column Diaineter : 3 f t  
- Packing Depth : 7 t o  17 f t  
- Water Temperature : 65 - 68 Degrees F 
- I i i f l u e n k  PCE Conc. : About 4 0  Lo 1 3 0  t'Pb 

2.63 
2.84 
2.71 
2.54 
2.99 
3.19 
2.66 
2.75 

3 . 5'~,r*H 
I.ANPA0 

2.41 
2.40 
2.93 
2.44 
2 . t)') 
2.87 
1.84 
2.46 



SOME FIELD PERFORMANCE DATA 

OF 3 . 5 “  LANPACTH ON VOC/AIR STRIPPING 

Location o f  Installation: Minnesota 

D a t e  o f  Testing: February, 1989 

Column Diameter: 3’ 

Packing Height: 

Water Flou R a t e :  

27 ’ 

125 G P M  

p^”4. Water Temperature: 6 5 O  F 

A i r  Flou Rate: 900 CFM 

VOC Species 

TCE 

PCE 

Lantec P r g d u c t s ,  I n c  
Technical 
B u l l e t i n  No. TL-9;: 

Influent C o n c .  Effluent Conc ,  

0.6 P P ~  

1.2 PPh 



L a n t e c  P r o d u c c s ,  I n c  
Tec hnical 
B u l l e t i n  N o .  TL-97 3 

SOME FIELD OPERATING DATA O F  3.5" LANPACf"  O N  

A I R  STRIPPING O F  TCE 

D a t e  of Testing: 

Test Locat ion : 

C o l u m n  OPeratlng Conditions: 

,- 

Air to 
Water 
Ratio 

73 to 1 
73 to 1 
73 to 1 
73 to 1 
73 t o  1 
73 to 1 
49 to 1 
60 to 1 

Lio. 
Loading 

R a t e  
( G P M / t t Z  1 

19 
19 
19 
19 
19 
19 
31 
35 

Inf 1. 
TCE 

Conc . 
(PPb) 

329 
296 
270 
267 

278 
29 I 
LOO 

268 

D e c e m b e r ,  1 988 

New York 

Column D i a ,  - 6'  
Water Temo.' - 5 1 O F  

Packing Height - 16' 

NTU 
E f f l .  (No. of 
TCE T r a n s f e r  

C o n c  - U n i t s  
(PPb) Achieved 

7 
7.8 
6.1 
6 
6.2 
6 

9 . 5  
15.9 

3.976 
3.751 
3.822 
3.92 
3.89 
3.96 

3.L36 
3.605 

HTU 
O f  

LANP AC 
I f t l  

1. 02 
L. 26 
I. 186 
1.08 
1.11 
1. Oci 
4. ri4 
L. 66 



L a n t e c  Products, I n  
T e c h n i c a l  
B u l l e t i n  No. TL-97 

Sam vac TEST DATA ON 3.5" L A N F A C T ~  

D a t e  of Testins:. 

Testins Conditions: 

October 28, 1988 

Column D i a .  - 2' 
Water T C ~ P .  - 55 O F  

Snflucnt PCE (Tetrachloroethrlene) 
cone. - i7a - 29a PPB 

I n f l u e n t  TCE (Trichloroethrlenc) 
Conc. - 10 - 13 PPll 

Pack ins  Height - 7 f t .  

PCE 
A i r  to Water Liq- Loading Removal 

Ratio [CFM/CFM) R a t e  (GPM/ftZ) % 

,- 
30 
60 
30 
60 
100 
80 
60 
60 

25 
25 
30 
30 
20 
20 
20 
20 

82.96 
84.77 
83.89 
82-92 

Packing  Height 
NTU 

HTU = i 

1 3 3 1 * 2  J - c2 NTU = Cl  - c2/c1 c 1 - 
H . Aw 

* 
HTU for 
PCE (+tl 

3.8 
3.36 
3.69 
3-82 

TCE 
R e m o v a l  

% 

80.87 
86. AQ 
81.51 
82- 22 
86.52 
88.55 
88.10 
81.62 

* 
HTU f o r  
TCE ( f t 3  

6.07 
3. LO 
3.99 
3.92 
3.60 
3.15 
3.20 
3.62 

1331 . 2  

1- [ l  - H-AW 1 C 

c2 In 

Where 
CL = Influent Cone. ( P P ~ )  
Cz = Effluent Conc. (PPb) 

AU : Volumetric Air to Water R a t i o  
In : Natural LOG 

H = Henry's L a w  Constant (atml 
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Lantec P r o d u c t s ,  I n c  
T e c h n i c a l  
B u l l e t i n  No. TL-976 

1 
7 

4-5 1 

T e s t  Conditions 
COlUmn Diameter: 2" 
Pac.ki.119 Eeimt: 7-70 ft 
Water Temperature: 

I 1 

20 25 30 40 50 

Liquid Lmding Rate (a/ft2) > 



Lantec P r o d u c t s ,  I 
Technical 
B u l l e t i n  Yo .TL-91- 

SOME CORPARATIVE PERFORMANCE DATA ON AIR STRIPPING O F  PCE 

BETWEEN 3.5" - LANPAC'" AND 2-3" - L A N P A C I "  

D a t e  o f  Testing: 

Test Location: 

Column Operating Conditions: 

A i r  to Water 
Ratio (CFM/CFMI 

20 

20 

60 

20 

60 

Liq. Loading 
R a t e  (GPM/ftf 1 

20 

20 

30 

30 

35 

35 

November, 1 9 8 8  

California 

Column Dia. - 3L3" 
Water Temp.  - 60 - 62O F 
Influent PCE Conc. - 60 to 80 PPb 
Packing Height - 10' 

HTU (tt) 
o f  3 . 5 "  L A N P A C  

HTU (tt) 
OF 2-3" L A N P A C  

3 -  125 

3 .  O L  

3-39 

3 .36  

3.L9 

3.06 

3.025 

2- 825 

2.95 

3.01 

3.08 

3. a5 



Lantec Products, Inc, 
Technical 
Bulletin No. TL-918 

SOME FIELD PERFORMANCE DATA 

OF 3.5" LANPACTH ON VOC/AIR STRIPPING 

Location of Installation: Minneapolis, Minnesota 

Date of Testing: March, 1989 

Column Diameter: 3' 

Packing Height: 24 ' 

Water Flow Rate: a3 GPM 

Water Temperature: 50 OF 

Air Flow Rate: 2,000 CFM 

VOC Species 

Xylene 

Ethyl Benzene 

Toulene 

Total V O C ' s  

*Detection limit is 0.5 

Influent Conc. 

18,310 

2 , 540 

3 3 0  

21 , 190 

Effluent Conc. 

Non-Detectable* 

Non-Detectable* 

Non-Detectable* 

Non-Detectable* 
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INTERPLGTIC CORPORATlON 
Comrncrcial Resins Division 

r 
I 

1225 Wciters Botllevard 
Saint Paul. Vhnnesoca 55110.5~5 u S P 
'I 612 481-6860 FAX -1 6 i i  431-9E36 

. .  . . .  . 

. . .  . .  

. .  . . 

CURVE8300 
CORVE8300 is a FDA approvable, corrosion resistant, non-accelerated, Bisphenol-A Epichiorohydrin 
based vinyl ester resin, Its uses include tank relining, pipe fabrication, tank construction, etc. See 
Commercial Resins pubtication VE9 1 under VE8300 for corrosion recommendations and general 
information. 

. .  
. . .  . . . , , .  

Viscosity, Brookfieid Model LVT, #3 @ 60 APM, 7 7 T  (25"C), CPS 
100 Gram mass at 77°F (25"C), catalyzed with 1,2% Hi-Point 90' by volume, 
promoted with 0,20% of 1 2 %  Cobalt and 0.05% DMA by weight 

Gel Time (Minutes) 
Gel to Peak Time (Minutes) 
Peak Exotherm 

Non-Volatile (%) 
Density, gm/ml 
TYPICAL PROPERTIES OF A 1/8" (3.1 75 MM) THICK CLEAR CASTING 

Flexural Strength, ASTM 0-790 
clexural Modulus, ASTM D-790 
rensile Strength, ASTM D-638 
rensile Modulus, ASTM D-638 
'ercent Elongation, ASTM D-638 
3arcol Hardness (934-11, ASTM D-2583 
i e a t  Distortion, ASTM D-648 

19,000 -PSI 
4.5 x lo6 PSI 

11,500 PSI 
5.0 x 10' PSI 

5 .o 
35 

210 "F 

400 - 600 

1 6 -  19 

10-  1 5  

330 - 360*F 
165 - 182°C 
53.5 - 56.0 
1.02 - 1,05 

131 MP3 

3103 MPa 
79.3 MPa 

3448 MPa 
5.0 

35 
99 OC 

If using Methyl Ethyl Ketone Peroxide IMEKPI to gel and cure CoRezyno vinyl esters, we recommend only these four: L- 
10 lAkzo Chemical); DHD.9 (Atochem); Hi-Point 90 (US Peroxygenl; or MEKP-825 Ihlorac). These must be used at the 
ppropriate percentage and suitable temueratures. Contact your Interplastic Corporation rewesentative for assistance. 

All specification and properties ahown are approximate. Specificsaons and propentes of matenal delivered may very slighgy from thoee givan above, 
lnterplestlc Cotparation makes no representations of fact regardtng the material except ?hose specifid above. No person has any euthorlw to bind 
Inwplasae Corporaoon to any representadun oxcept those specified ebovs. Final determination of tho suitability of the rnateriol for the use 
contemplated is the sole responsibility of the Buyer. Commercial b 8 i 0 6  eeies representatives will assist in dcveloping procedures t o  fit individual 

Date: March 8, 1395 
Supersedes Date: January 30, 1395 

Tflxwirements. 1 

A 



CoRezyn@ 75-AA-002 
CoRezyn* 75-AA-002 is part of a Serbs of specially designed isophthalic corrosion resins ihar meet the 
sophisticated demands of modern technology in various corrosion applications. It has chemical resistanca, n 
fast wet-out, excellent handling characteristics, fast hardness development, and good adhesion to glass fibers. 
See Commercial Resins lsophrhalic Resin Brochure for corrosion recommendations, 

Percent Elongatlon, ASTM 0-638 
3arcol Hardness (934-1 ), ASTM 0.2583 

Thixotropic Index 
100 Gram mass a t  77°F (25"C}, catalyzed with 1 .O% OOM-9* by volume 

Gel Time (Minutes) 
Gel to Peak Time (Minutes) 
Peak Exotherrn 

2.0 
48 I 

Non-Volatile (%) 
'Density, gm/rnl 
TYPICAL PROPERTIES O f  A 1 /B" (3.175 MM) 7HICK CLEAR CASTING. 

Flexural Strength, ASTM D-790 
Flexural Modulus, ASTM 0-790 
Tensile Strength, ASTM 0-638 
Tensire Modulus, ASTM 0-638 
Percent Eiongation, ASTM 0-638 
Bafcol Hardness (934-1 1, ASTM D-2583 
Heat Distortion, ASTM 0-648 
Comoressive Strenoth. ASTM 0-695 

18,500 PSI 
5.4 x 10'' PSI 

9,500 PSI 
5 , 5  x lo6 PSI 

1.7 
45 
220 "F 

26,400 PSI 
PHYSICAL STRENGTH PROPERTIES 118" (3.175 MMI LAMINATE, 33% GLASS MAT (4 
* 

Flexural Strength, ASTM 0-790 
Flexural Modulus, ASTM 0-790 
Tensile Strength, ASTM 0-638 
Tensile Modulus, ASTM D-638 

25,000 PSI 
11,5 x lo6 PSI 

16,000 PSI 
1 1 , 7 x 1 0 6  PSI 

550 - 600 
2.6 - 2.9  

1 4 -  15 
8 -  12 

390 - 420'F 
798 - 215'C 

5 1  - 5 4  
7.04 - 1-08 

128 MPa 
3724 MPa 
66 MPa 

3793 IMPa 
1,7 
45 

104 "C 
182 PSI 

172 MPa 
7931 MPa 

110 MPa 
8063 MPa 
2.0 
45 

' The use of different Methyl khvl Ketone Psroxidee (MEKP'sl can change the gel time, cure time, and peak Bxotherm. I f  a MEKP other 
'han the one listed above is used the cuetomar should run a gel erne to determine its suitability for their process. 



3" and 5" Bottom Connected __ 

t 3" Dial - Type 3s I 
5" Dial - Type 5s 

d 

STANDARD FEATURES 
304 stainless steel construction 
Rustproof - Dustproof - Leakproof; 

External recalibration adjustment 
Anti-parallax dial 
Accurate to f 1% of scale range 

WHEN ORDERING: 
Give (1) Type number, (2) Stem 
length, (3) Range, and (4) Variations 
from standard, if any. 

hermetically sealed 

I I I 

2%' 
- 4" 
- v  
9" 

l2= 
1 9  
18= 

. 24" 

1.187" 
30.15mrn 

3" Dial - Type 3s  I 5" Dial - Type 5s 

3" Dial - Type 3A 
5" Dial - Type 5A 

I s o 2  
5804 
5S06 
5so9 
!jS12 
5S15 
SS18 
!5S24 

\ 

3" and 5" Back Connected 
STANDARD FEATURES 

304 stainless steel construction 
Rustproof - Dustproof - Leakproof; 

External recalibration adjustment 
Anti-parallax dial 
Accurate to c 1% of scale range 

hermetically sealed 

WHEN ORDERING: 
Give (1) Type number, (2) Stem 
length, (3) Range, and (4) Variations 
from standard, if any. 

I I I 
5A04 
5A06 
5A09 
5A12 
5A15 
5A18 
5A24 

-3.1077 _- 
14.27mm , I 

.562"- 80.95mm 

.812" ' -LA 
20.62mm, , 

Ir' 

6.*i&, DIAM.--~ 1 
3" Dial - Type 3A I 

3) 

'J, 



1 Case 
2 Cover with zero adjust assy 
3 "O'ring seal 
4 Bezel 
5 Diaphragm sealing plate 
6 Retaining ring 

70 Ran e Spring assembly 
a tiamp set screw 
b Clamp 
c Mounling screws (2 reg d) 
d Clamping shoe (2 req d) 
e Clamp plate screw 
I Spacer (2 req'd) 
g Clampplale 

14 Range Spring with magnet 

a Fron1)ewel 
b Lockingnut 
c Wishbone 
d Poinler 
e Mounting screws (2 reqd) 
I Helix assembl not shown) 8 Plvols (2 req'd{{not shown) 

Rear jewel (no1 shown) 

150 Wishbone Assembly -consists 01 

230 Zero adlust assembly COIISIS~S 0 1  
a 
b Adjust screw 
c Foot 
d Finger 

a Mounting screws (2 teq d) 
b Bumper pointer slop (2 req d) 
c Sca:s 

33D Diaphragm Assembly -consisIs 01 
(Arbor press needed lo install) 

a Linkage assy ,complete 
b Fronlplate 
c Diaphragm 
d Rear plate (not shown) 
e Plate washer (riot shown) 

360 Mounting Hardware Kit 
a Adapter -pipe plug %' NPT to tubber tubiiq 

freq'd) 

c Mounting lug (3 req'd) 
d long screw (3 req'd) 
e Shorl screw (3 req d) 

Foot sciews will i  washers (2 ieq d) 

260 Scale Assembly-consists 01 

ipe plug '/."NPT -(2 req d) 

Orderlng Instructions: 
When corresponding with the factory regarding Magnel~elic~vgage Imihlelii\. ie lcr  to the 
call-out nuinhers in this view. Be sure 10 include niodel number, pressure range. a d  ally 
special options Field repair is not recoinniended; contact the factory for repair wrvice 
inrormation. 

OPERATING INSTRUCTIONS and PARTS L I S T  

Magnehelic" Dif ferent ial  Pressure Gage 

SPECIFICATIONS 
Dimensions: 4-314" diii. X 2-3\16" ducp. 
Weight: I Ib. 2 oz. 
Finish: Baked dark gray enaincl. 
Connections: 118 N.P.'I. high and l o w  pressure 

laps. duplicated. one pair side and one pair 
back. 

Accuracy: Plus or minus 2% of full scale, at 70°F 
(Mudel 2W-0.39 ; 2000-00.4? ). 

Pressure Rating: I5 I'SI. 
Ambient Tcniperature Range: 20" to 140"E 
Standard gage acccsbtrrics include IWO IN' N.F.T. 

plugs for duplicate rressurt taps. two IN' 
thd lo mMmr tuliirig adapters. a d  thrcc u\h 
nnmntinp adapters ~ i t h  screws. 

pi? 

Caution: For use witti air or compatible gases only. 

For repeated over.ianging or tiigti cycle rates, 
EOIII~~CI Iscttrry. 

Ilydrcipcn (;a\ I 'recaiiticwib NIW: 'I Iic rccian- 
p l a r  raic cart11 oi;ipiict urctl in ilic \IJIII~.I~I~ 

p a p  iiiay not IIC w i ~ d ~ l t  I t ir  ii\c u i ih  I q d i t ~ .  
pcn g.i> \IIILC a t i i q r q  ;~iid caplti\i\c p.11 iiiq 
h i r i i i  1x11 I i ) J i t t ~ c i t  \ci\ ic,c. c t i i i w l i  ilic 1.1~. 

I W )  Ill1 .I11 ~ i l i ~ i i l ~ l i c  p p c  L4111\l1111111111 

'/a HOLE IN PANEL 
fon tI101l PRESS 
BACK CONNECTIO 
WllCN SlJllfACE 
MOIINI€D 

Wl)KUFINt'ANEL NG ON 4%"DIA 8OL7 
W K  CONNECTlON CIRCLE PARAORAPH 3 FON I ow m E s s  

W E N  SURFACE MOUNIED. 

1C" 

JIA 
: IN 
iL. 

Y 



f 
MAGNEHEUC' INSfALLATlON 

1. Select a location free from excessive 
kihration and where the ambient temperature 
wi l l  not exceed 140°F Also, avoid direct 
sunlight which accelerates discoloration of 
the clear plastic cover. Sensing lines may be 
run any necessary distance. Long tubing 
lengths w i l l  not affect accuracy but w i l l  
increase response time clightly. Do not restrict 
lines. I f  pulsating presrnres or vibration cause 
excescive pointer oscillrtion. consult the fac- 
tory for ways to provide additional damping. 

2. All  standard M:ignrhelic gages are cali- 
brated wi th  the diaphragm vertical and 
shonlcl he used in  that position for maximum 
accuracy. If gages are to he used in  other than 
vertical position. this should be specified on 
the order. Many higher range gages wil l  p r -  
forni within tolerance in other positions with 
only rezeroing. Low range Model 20(K1-Cn) 
and metric equivalents niust be used in the 
vertical position only. 

3. Surface Mounting 

Locate mounting holes, 120" apart on a 4-118" 
dia. circle. Use No. 6-32 machine screws o f  
appropriate length. 

4. Flush Mounting 

Provide a 4%" dia. opening in panel. Insert 
gage and secun in place with No. 6-32 
machine screws o f  appropriate length, with 
adaptors, Part No. 36&, firmly secund in 
place. To mount gage on IW"-2" pipe, order 

Page 2 

5. To zero the gage after 
installation 
Set the indicating pointer exactly on ttik' 7,ero 
mark, using the external zero adjust screw on 
the cover at the bottom. Note that the zero 
check or adjustment can only be made with 
the high and low pressure taps both open to 
atmosphere. 

Operation 
Posltlvc Pressure: Connect tubing froin 
source of pressure to either of the two high 
pressure ports. Plug the port not used. Vent 
one or both low pressure ports to atmosphere. 

Negative Pressure: Connect tubing froin 
source of vacuum or negative pressure to 
either of the two low pressnre ports. Plug the 
port not used. Vent one or both high pressure 
ports to atmosphere. 
1)lKerentlal Pressure: Connect tubing from 
the greater of two pressure sources to either 
high pressure port and the lower to either low 
pressure port. Plug hoth unused ports. 
When one side o f  gage i s  vented i n  :I dirty. 
dusty atmosphere. we suggest an A-331 Filter 
Vent Plug be installed in  the open port t o  keep 
inside o f  gage clean. 

'a. For portable uxc or temporary installation. 
use I/t"pipe thread to ruhher tubin8 adapter 
and connect to source of pressure with ruhber 
or Qgon tubing. 
b. For permanent installation, 1/4" 0 . 1 ) . .  or 
larger, copper or aluminum tuhing i s  rcc- 
ommended. See accessory bulletin S- 1 0 1  for 
fittings. 

P 

MAINTENANCE 
~ULLETIN A-27 

Page 3 

hlaintvnance: N o  Iuhric:ition or periodic 
servicing i s  required. Keep case exterior 
iI1ltl cover clcmi. 0 c c : ~ s i o ~ ~ : ~ I l y  tliscorinect 
pressure l ines t o  vent hoth sides of g;lgc 
t o  atrnosplicre and re-zero. Optional vent 
valves, (hu l lc t in  5-101). should be used 
in permanent install, 'I I' Ions. 

C a l i l ) r a t i o n  C'lrcrk: Sclect :I sccot~d 
p g e  or  i i iai ionietcr o f  k n o w n  acciir:icy 
and i n  an appropriate r:tnge. Using short 
Icngths of ruhher o r  v iny l  tubing. connect 
the h igh pressure side of the Magnelielic 

Very s lowly  apply pressure through the 
third leg. A l l o w  a few seconds for pres- 
sure to  equ;ilize. fluid to  drain. etc., and 
compare re:iclings. I f  accuracy unaccept- 
able. gage niay he returned to factory for 
recalihration.'li) calibrate in the field. use 
the fo l lowing procetlure. 

Cal ibrat ion:  
I .  Wi th  gage case. I'/N I, hclcl l ir inly. 

loosen hczel, PIN 4 hy turning countcr- 
clockwise. 'Ib avoid damage, a canvas 
strap wrench or similar tool sliould he 
I I .;C.Cl 

2 .  l i l t  out plastic cover and "0" ring. 
3. Rctnove scale screws and sciile :IS- 

senihly. Be ca re fu l  not to damage 
pointer. 

4. Tlie calihration i s  changed by mov ing  
the clantp, P / N .  70-h. Loosen the 
c lamp screw(s) and move slightly to- 
ward the helix i f  gage is reading high, 
and away i f  reading low.'l'ighten clatnp 
screw and install scale assenihly. 

5 .  Place cover and O-ring i n  posit ion. 
Make sure the hex shaf t  on inside of 
cover i s  properly engaged i n  zero ad- 
just screw, I'lN 230-b. 

0.  Secure cover  in place h y  screwing 
I)ezel d o w n  snug. Note that the area 
untler tlic cover i s  pressuri7.ed in oper- 
ation and therefore gage w i l l  leak i f  
not properly tightened. 

7. Zero gage and compare to test instru- 
ment. Make  further adjustments as 
necessary. 

gage i i d  the test gage to two  legs o f  a tee. 

Caution: I f  bezel binds when installing, 
lubricate threads spmingly with light oil or 
niol yhdenutii disdphitle coiilpoulld. 
Warning: Atleinptecl field rcpair may void 
your warranty. Recalil)ntion or repair by the 
user is not recommended. h r  best results, 
return gage to  the factory. Ship prepaid to: 
Dwyer Instruments, Inc 
Ann. Re air Dept. 
55 WarJst. 
Wakarusa. IN 16573 

Trouble Shooting Tips: 
Giqe ivoit'f iadicate or is slicggish. 

I .  Duplicate pressure por t  not plugged. 
2. Diaphragni ruptured due to overpres- 

sure. 
3. F i t t i ngs  or sensing l i nes  b locked,  

pinched. or leaking. 
4. Cover  loose or "0" ring damaged. 

missing. 
5 .  l'ressnre sensors, (static tips. I'itoi 

tuhc. etc.) improperly located. 
6. Ambient  temperature too low. For 

operation below 20% order gage with 
l o w  temperature. (LT) option. .- 

! 

I b k r c r  srrrc.k - p i ~ ( '  cot1 i bc zeroccl. 
I .  Scale touching pointer. 
2. Springlmagnet assembly shif ted and 

touching helix. 
3. Meta l l ic  particles c l ing ing t o  magnet 

and interfering w i th  hel ix movement. 
4. Cover zero adjust shaft broken or not 

proper ly  engaged in PIN 230-b ad- 
just ing screw. 

We genera l ly  reco inmend  that gages 
needing repair be returned to  the factory. 
Parts used in various sub-assemblies vary 
from one range of gage to another, and 
use of incorrect components may cause 
improper operation or failure. Gages re- 
paired at the factory are carefu l ly  ca l i -  
bra!ed and !cs!ed !o assure " l ike-new" 
operation. After receipt and inspection, 
we w i l l  be happy to quote repair costs be- 
fore proceeding. 
Consult factory for assistance on unusual 
applications or conditions. 
Use w i t h  a i r  or compat ib le  gases only. 

, 

I 





Y-432 0-330 R-263 E3-846 

Y-402 0 - 3 3  1 R-22 1 B-845 

Y-417 

Y-269 

0 - 3  18 R-204 8-855 

0-319 R-222 0-844 

Y-2 18 0-327 R-249 B-847 

Y-403 0-306 R-274 B-8 16 

Y-406 0-333 R-288 B-815 

All colors shown ,have been matched to existing control standards within limits of reproduction 
methods and color is not guaranteed. Gel coat and colorant matches are to color standards 
maintained in the Gel Coat and Colorant Research and Development Department. 



J 

W-142 

W-176 

W-173 

W-113 

W-231 

N-586 

N-57 1 

A-1 85 

A-191 

N-7 14 A-6 1 4 

N-747 A-292 

N-701 A-685 

f ’  

C-167 

G-129 

G-166 

G-599 

G-5 10 

N-744 A-224 G-502 

W-117 N-783 A-6 3 2 
- 

G-590 

CoRENN” gel coats have a gel time of 5-18 minutes at 1 ‘/2 percent MEKP catalyst and viscosity 
ranges of 9,000 to 20,000 cps with a Brookfield viscometer at 6 RPM. 



CoREZYN" has been a leader in the formulation of specialty gel 
coats and colorants for over thirty years. We make gel coats and 
colorants in a rainbow of colors providingan unmatched spectrum 
of colorful solutions for all your gel coat and colorant needs - large 
or smal I ,  
Nobody has more experience or expertise with gel coats, color- 
ants and resins. And nobody knows more about how to make 
them work together for you. Each gel coat and colorant is designed 
to give you the best results whatever your application. In addition 
to isophthalic and neopentyl glycoVisophthalic gel coats, we offer 
the following: 

Marble clear 
Fire retardant 
Sanding primers 
Surface coats 

Chemical resistant 
Marine quality 
Sanitary ware 
Tooling gel coats 

Colorants are available in all the colors shown in a polyester base. 
Custom formulations and epoxy based colorants are available by 
special order. 
Talk to your CoREZYN" representative about your gel coat and 
colorant needs. They are ready to assist you with a solution to your 
most demanding application challenges. 

Since the conditions of application and use of COREZYN~ products are beyond our 
Control, no warranty is expressed or implied regarding the accuracy of the informa- 
tion. the results to be obtained from the use of the product, or that such use will not 
infringe on any patent. Interplastic specifically disclaims any IMPLIED WARRANTY 
OF MERCHANTABlLITYand any IMPLIED WARRANTYOF FITNESS FOR A PARTIC- 
ULAR PURPOSE. This information is furnished with the express condition that 
purchasers will undertake independent testing to determine the suitability and 
merchantability of the product for their particular use. Sales are in all cases subject 
to the Standard Terms and Conditions printed on the back of Interplastic's invoice. 

interplastic Corporation 
121 9 Wolters Boulevard 
Vadnais Heights, MN 551 10 ?Copyright 1992 
(612) 481-6860 Fax (612) 482-9041 lnterp!astic Corporation 



Installation of Flowmeter 

The flowmeter consists of a pitot tube, a duct mounting gland and a magnehelic gauge. The 
pitot tube will be inserted into the top of the air inlet. The duct mounting gland will hold the 
pitot tube in place and the magnehelic gauge will provide the flow measurement. A picture of 
the duct mount gland is provided in the lower left comer (under accessories) on the page titled 
Stainless Steel Pitot Tubes. This picture shows a compression fitting and a hex nut used to hold 
the pitot tube. The hex nut will not be used on this tower because the compression fitting will 
screw into a 1/2 inch FNPT hole in the air inlet. 

Slip the compression fitting onto the pitot tube. Move the fitting 18 inches up the pitot tube. 
When the pitot tube is finally secured the total pressure hole should be in the middle of the 36 
inch inlet duct. Next, slip the curved end of the pitot tube into the hole provided at the top of 
air inlet duct. Position the pitot tube so that the total pressure hole is pointing directly towards 
the incoming air. Now screw the compression fitting into the FNPT hole in the air inlet duct. 
This will secure the pitot tube in place. Once the pitot tube is secure, place the magnehelic 
gauge on the gauge bracket provided on the tower. Then take one of the 1/4 inch plastic tubes 
provided and place it on the end of the static pressure port of the pitot tube. Next take the other 
end of the same tube and place it on the low pressure port of the magnehelic gauge. Repeat this 
procedure using the other 1/4 inch plastic tube, connecting the total pressure port to the high 
pressure port of the magnehelic gauge. The pitot tube will deflect the pressure gauge to a 
reading in feet per minute. Multiply that reading by 7.065, which is the area of the inlet duct, 
and the result is the air flow in cfm. 

CA.”. 
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Stainless Sttei Pitot Tubes 
ASME Design Meets AMCA and ASHRAE Codes. 

I( 

160-12 
160-18 
160-24 
160-36 
160-48 
160-60 

1 Standard Model 160 Pitot Tube 

Ideal for use with our precision manometers and air velocity gages. 
Dwyer Pitot 'hbes are constructed from corrosion resistant stain- 
less steel for a lifetime of service. ASME design meets AMCA and 
ASHRAE specifications for masimurn accuracy over a wide variety 
of flow conditions. No correction factors required as ASHRAE tip 
design yields a calibration factor of 1. ASHRAE design needs no 
calibration! Permanent, stamped insertion depth graduation on 
sides of 160 series facilitate accurate positioning. Static pressure 
port is parailel to sensing tube allowing quick, easy alignment of 
tube with air flow. Low sensitivity to  misalignment gives accurate 
reading even when tube is misaligned up to 15 degrees. Various 
standard sizes are available for use in ducts as small as 4 dia. or as 
large as 36 ft. dia. A universal model fits user supplied %" schedule 
40 (standard) pipe in any length. Several convenient mounting op- 
tions are available for permanent installations. 

No calibration needed. 
Precisely located, burr-free static pressure holes. 
Hemispherical tip design, best for accuracy if imperfectly aligned 

d nearly impossible to damage. 
A \ g  lasting 304 stainless steel construction. 

8 /er soldered connections for leakproof operation. 
&ME design meets AMCA and ASHRAE specifkations. 
Coefficient of ul." 
%t? models rated to l5OO"F, %" models to 800°F. 
Extended static connection helps guide tip within recommended 

Inch graduations on sides of 160 series to quickly d e t e m n e  esact 

Dwyer Air Velocity Calculator, direct reading flow charts and in- 

Use 4/81) models in ducts as small as 4", %c," models in ducts 10" or 

15" of air flow direction. 

h e r t i o n  depth. 

structions included. 

12" 5/16" 160-120 120"(10ft) 314" 
18" 5/16" 160-168 168"(14ft) 1" 
24" 5/16" 160-216 216"(18ft) 1" 
36" 5/16" POCKET SIZE 118" MODELS 

48" 5/16" 166-6 6 118" 
60" 5/16" 166-12 12 118" 

larger. 

permanent installation fast and simple. 
Optional mounting gland or split flange make 

ACCESSORIES 
No. A-758 Spli Flange Mounting can be added to 
any Dwyer No. 160 Standard Pitot Tube. Cadmium 
plated steel. Gasket is pattern for mounting holes. 
Secure flange loosely to tube, adjust tube depth and 
tighten screws. Gasket of 1/16" Neoprene fits tightly 
around tube and against duct for leak-proof seal. 
Nuts, washers included. 
No. A-159 Mounting Gland - Versatile adapter slips 
on any Series 160, 5/16 standard pitot tube made 
after Dec. 1990. Two-part stainless steel fitting slides 
over tube and provides permanent. secure mount- 
ing. Where duct interior is accessible, use the wash- 
ers and jam nut supplied. For blind applications or 
In thicker materials. install in a standard 1/2" pipe 
flange. Once tube is adjusted to proper depth and 

ighten smaller hex bushing to lock position. 
v e bushing inside assures leak-proof seal 
c . higher temperatures. Teflon bushing also 
av-..,ole. NOTE: For full insertion with this fitting. 
m e r  next longer pitot tube. 
NO. A-397 Step Drill. For fast, convenient installa- 
!ion of pitot tubes in sheet metal ducts. No center 
3unch needed: automatic de-burnng. Drills six sizes 
'rom 3/16 - 1/2" in 1 !16" increments. 

UNIVERSAL MODEL FOR 314" PIPE 

160-U I o ~ ~ ~ ! o I  3/4" PIPE 

A.158 Split Flange Mounting 

167-6 6 118" 
167-12 12' 1/8" 

A-159 Duct Mountina Gland 

A-159 Flange MOUnting Gland 

- 
A-397 Slep Drill 

160 SERIES 

160 SERIES LONGER MODELS WITH STIFFENER 

MODEL 1604 

I 1  

MODEL NUMBERS & SIZES 
4 



Select t h e  D w y e r  Magnehel ic@ gage f o r  high accuracy - guaran teed  
within Z r ;  o f  full scale - and f o r  t h e  w i d e  choice o f  d l  ranges  ava i l -  
ab le t o  s u i t  y o u r  needs precisely. U s i n g  D w y e r ' s  simple, f r i c t i on less  
Magnehel ic"  movement .  i t  qu i ck l y  ind icates I o n  a i r  o r  non-corro-  
s i ve  gas pressures - e i t h e r  posit ive, nega t i ve  ( vacuum)  o r  d i f f e ren -  
tial. T h e  des ign res is ts  shock, v i b r a t i o n  and oi 'er-pressures. S o  
manomete r  fluid t o  evaporate. freeze o r  cause tos i c  o r  l eve l i ng  p rob -  
lems. I t ' s  inexpensive, too. 

W i d e l y  used t o  measure f a n  and b l o w e r  pressures. f i l t e r  resistance, 
a i r  velocity, f u r n a c e  draft, pressure d r o p  across or i f ice plates, liquid 
levels with bubb le r  systems a n d  pressures in fluid amp l i f i e r  o r  f l u id i c  
systems. I t  also checks gas-a i r  r a t i o  contro ls  and  au tomat i c  valves. 
and m o n i t o r s  b l o o d  a n d  r e s p i r a t o r y  p r e s s u r e s  in m e d i c a l  c a r e  

-- 
I 

equipment. 

Mountin . A single case 

Magnehelic gages They can be 
flush or surface mounted with 
standard hardware sumlied Flush ... Surface ... or Pipe Mounted 

size is used 7 or most ranges of 

With the optional A-610 Pipe 
Mounting Kit they may be conveniently installed on horizontal or vertical 1 W' - 2" pipe 
Although calibrated for vertical position many ranges above 1 inch may be used at any 
angle by simply re-zeroing However, for maximum accuracy they must be calibrated 
in the same position in which they are used These characteristics make Magnehelic 
gages ideal for both stationary and portable applications A 431; hole is required for 
flush panel mounting Complete mounting and connection fittings plus instructions are 
furnished with each instrument 

- -  Vent valves 
In applications where pressure is continuous and the Magnehelic 
gage is connected by metal or plastic tubing which cannot be 
easily removed, we suggest using Dwyer A-310A vent valves to 
connect gage Pressure can then be removed to check or re-zero 
the gage 

HIGH AND MEDIUM PRESSURE MODELS 
Installation is similar to standard gages except that a 4l3/Ib" hole 
is needed for flush mounting The medium pressure construction 
IS rated for internal pressures up to 35 psigand tne high pressure 
up to 80 psig Available in all ranges Because of larger case will 
not fit in portable case Weight 1 Ib 10 oz (Installation of tne 
A-321 safety relief valve on standard Magnehelic gages often 
orovides adequate protection against infreouent overpressure 
see Bulletin S-101) 

f l  
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PHYSICAL DATA 
Ambient temperature range: 20' to 140" F.* 
Rated total pressure: -20" Hg. to 15 psig.7 
Overpressure: Relief plug opens at approximately 25 psig. 
Connections: '/a'' NPT female high and low pressure taps, 
duplicated -one pair side and one pair back. 
Housing: Die cast aluminum. Case and aluminum parts 
Indite-dipped to withstand 168 hour salt spray test. Exterior 
finish is baked dark gray hammerloid. 
Accuracy: Plus or minus 2% of full scale (3% on -0 and 4% 
on -00 ranges), throughout range at 7O'F. 
Standard accessories: Two %'' NPT plugs for duplicate 
pressure taps, two %" pipe thread to nibber tubing adapters, 
and three flush mounting adapters with screws. (Mounting 
ring and snap ring retainer substituted for 3 adapters in MP 
& HP gage accessories.) 
Weight: 1 lb. 2 02. 
*LOW temperature models available as special option 
:For applications with high cycle rate within gage lotai pressure rating. next 
higher rating is recommended See Medium and high pressure options at 
lower left. 

OPTIONS AND ACCESSORIES 
Transparent overlays 
Furnished in re3 ana greei  to nlghiight and 
emphasize cr tica oressr'?s 
Adjustable signal flag 
lntegrai with piastic gage cove: has external 
reset screw A m a c  e for most ranges except 
tnose with medium c' nigh oressure construc- 
tion Can w oraerec with gage or separately. 

LED Setpoint Indicator 
Bright red LED oq right of scale shows when 
Setpoint is reamed Field adjus:able from 
gage face unit operates on 12 - 24 VDC 
Requires MP or HP stye cover and bezel 

Portable units 
Combine carv!ns case wi:r any Magnehelic 
gage OT standac range (no: nign pressure). in- 
cludes 9 fi. 0: %!/' i C. rubcer tubing. stand- 
hang bracite:. anc termina~ tube with holder. 
Air filter gage accessory package 
Adacts any s:anda!:: Magnehelic for use as 
ar, air filter gage. I T  ujesaiuminum surface- 
mounting x a x e :  witn screws, two 5 ft. 
en_etns 0' ::" aluminum iuoing. two static 
oressure : i s  an0 fwo voided plastic vent 
valves. .nregra' C01~:irejj ion fittings on ooth 
tics and valves 



luality design and eonstruclion reatures 
Bezel provides flange for flush mounting in / "0" ring seal for cover assures pressure 

Precision litho-printed scale is accurate - 
and easy to read. 

\ Red tipped pointer of heat treated aluminum 
tubing is easy to see. It is rigidly mounted on 
helix shaft. 

Pointer stops of molded rubber prevent - 
pointer over-travel without damage. 

"Wishbone" assembly provides mounting 
for helix, helix bearings and pointer shaft. 

Sapphire bearings are shock-resistant 
mounted: Drovide virtuallv friction-free motion 
for helix. Motion damped with high viscosity 
silicone fluid. 

panel. 
pp". 
i plastic face is highly resistant to 
L ,Kage. Provides undistorted viewing of 
pointer and scale. 

Zero adjustment screw is conveniently 
located in plastic cover. accessible witho 
removing cover. "0" ring seal provides 
pressure tightness. 

integrity of case. 

Blowout plug of silicone rubber protecs 
against overpressure on 15 PSlG rate0 
models. Opens at approximately 25 PSiG. 

Die cast aluminum case is precision made. 
Iridite-dipped to withstand 168 hour salt spray 
test. Exterior finished in baked dark gray 
hammerloid. One case size used for ail 
standard pressure ranges. and for both 
surface and flush mounting. 

Silicone rubber diaphragm with integrally 
molded "0' ring is supported by front and 
rear plates. It is locked and sealed in position 
with a sealing plate and retaining ring. 
Diaphragm motion is restricted to prevent 
damage due to overpressures. 

Calibrated range spring is a flat leaf of 
Swedish spring steel in temperature com- 
pensated design. Small amplitude or motion 
assures consistency and long life. It reacts to 
pressure on diaphragm. Live length adjust- 
able for calibration. 

Alnico magnet mounted at one end of range 
spring rotates helix without mechanical 
linkages. 

Helix is precision milled from an alloy of high 
magnetic permeability, deburred and an- 

p"". nealed in a hydrogen atmosphere for best to pointer 
magnetic qualities. Mounted in jeweled 

bearings. i t  turns freely to align with magnetic 
field of magnet to transmit pressure indication 

1 

SERIES 2000 MAGNEHEL1C"- M O D E L S  AND RANGES 
The niodels belon. will f u l f i l l  most requirements. Ptige .? ulso s h o n s  exampies 
of special models bui l t  fo r  OEM customers. F o r  special scales furnished i n  
ounces per square inch. inches of merciiry. metric onits. etc.. contact the factory.  

i 
f 

1 

4 



Ladders and Platforms 
Orientations and Details 

The orientation and details for the air stripper ladders and platforms are supplied on the 

following drawings. The air stripper tower and ladder/platform assembly are shipped separately. 

After the air stripper tower is upright and secure, mounting of the ladders and platforms can 

begin. Use a crane to lift the ladder or platform into position. A person in a boom truck then 

bolts the Iadder or platform to the clips which are bonded to the tower. Use 3/8 inch bolts, nuts 

and washers for the ladders. Use 1/2 inch bolts, nuts and washers for the platforms. 
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DATE 03-20-95 IORAWN MTS 
SCALE. N T 5 I OESIGN: MAX 

PLATFCRM I - l a -  x 24-  
E L E V A T I O N  ;S 5 ‘ - S  

I 

I 
F I L E  NAME REV 
UU-LAD1 

STARTS 
ENCS AT 

AT SASE O F  
PLATFORM ! 

LAGCER 2 STARTS AT PLATFORM I 
3 CZNTINUES UP TChER 

\ 
TOWER - (C-2801 

508-761-551! 

A I R  STRIPPER LADOER ZRIENTATIGN 



ELEVATIGN VIEW O F  
LOWER LADGER AND FLATFORiM 

508-761-55li 
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SCALE, N T S. 1 OESIGN YAX UU-LAO4 

PLATFORM 1 - 
ELEV. 5 ' - 6 "  

I 

>-CLIPS AT' d FT 

1 
NATIONAL ENVIRCNME\TAL SVSTELIS 

508-761-6611 
36 YAFLE AVENUE. SEEVCVK. ,*A 22771 

A I R  STRIPPER LACDEi7 3 JLATFC?PS 



INSTALLATION DETAl LS 
k- 7' (OSHA mtn.) 

.E CLIPS 

RUNG AND PIN DETAIL 

1 13/16" x Yl6" 

High modulus rung 
for minimum 
deflection 
1 %" Dia. x 
3/16" wall 

Keyed FRP shoulder 
pin to eliminate 
rung rotation 

A N G L E  

STANDARO 
BOTTOM ANGLE CLlP 

OPTlONAL OPTIONAL 
FRP STANDOFF CLIPS 24" WALK-THRU 

Represenia iive: 

P.O. Box 534, Moorestown, New Jersey 08057 
(609)-235-7254 telex 831 -602 

P.O. Box 415, Fairburn, Georgia 30213 
(404)-964-0887 telex 804-298 



FIXED INDUSTRIAL LADDERS 
This IS ihe PERFORMANCE PROVEN :.Serpiass laocer use0 successfully in the C h e r x a :  Process 3si:: arc  Pacer Waslerreatmenr and relatec 
industries ior !ne cast te- y a - s  ' e d  experience. c3uoiec win ongoing producr resesrcr; ':as res;~:~'~ in :be design changes :ha helo keeo 
IMCO ladders unicue in :hear :.i c FIRST IN QUALITY AND SAFETY 
Compleiely non-meralitc CORROSION RESISTANT ficerglass (CgP; consfruc:ion means :na: yo: can sics wcrryirg about costly routine main. 
ienance (sand 9lasling:ce - : x - ; '  ?"c :Ce 3OSSiDiliiy 01 3erscna! 'niury on corroded ecuisment A svnl~?e!c surfacng veil IS use0 lo maximize this 
resistance and mtnimize :*e w z : ' - s r m r - G  e':eCiS o! ouidoor e r x s z r e  

yields a product with a r :c-+ 
Sirength recuiremenis we exc 

Tne NONCONDUCTIVE. DIELECTRIC. A X  FIRE-RETARDANT z'ogertles oi iP?se ;acce:s PaKe rne 
rransmitters. or radar anten?; 

A CHOICE OF RESIN SY 
aimosaheric use and son: 
service (Cages are nor ava 

well as relatec ecuiomen! s 
3: our iadcer i::s:sllaiior.s - 

HIGH STRENGTH FfiP SY'UC 5 ve:v ::: !MCO laddecs anc c a ~ ~ s  T-ie :';G:- ?mslus;hisn ;$ass conten: 0: inis materia, 
ose c: wood aluminurr: sree: or corrac: TG c3c libergass 'Ne no! On!y  meet GSHA s 

e':Xi !or s e  near 219 

s : i e i x  5eeo costs down Ss!ec; OUT sraiicard ISO-POLYESTER sysiem (yeitow color: :cr 
e our ATLAC 382 sysiem ;SeiSe caior> :or maximum corrosion resisiancc? in irnmerslo? 
yox  sarticuiar aDpltcarion IS m c  we 11 S e  happy :o make a reconmer-rCaiiori' 

c':-:s 2-c jrructural sa=~cc:rs c):, oi'm Grai:?p 3r-c Gua:dra Sys:ern com:iecer,: 1127: 
yo-r wtr FSP rec,u!rerrer; 

Our IN-DEPTH SERVICE e r ~ i : ~  cesLg? drafting rechnicai asslsrarice and CL'Siorn IaSfiCaIlOfl oi S D E ? C : ~ ~  laccers as 

ABOUT OSHA 



DESIGN CRITERIA 
The following guidelines are offered as an aid to the designer. They represent both legal 
requirements as stated by OSHA and specific recommendations from the manufac- 
turer. As such, they present an overview of the most basic ladder requirements, and 
should be used in conjunction with the more detailed information available from OSHA. 

LADDERS should be installed at an angle of 75O to 90" from the horizontal. The vertical 
distance between rungs must be uniform and no greater than 12", with one rung located 
at the level of the landing served by the ladder. The side rail should extend 3'4' above 
the landing for a walk-thru type ladder and 4'4' above for a side access ladder. The 
maximum allowable length for fixed ladders is 30 feet (plus rail extensions), except for 
smokestacks or towers. The minimum allowable clear rungs width is 16'. 

CLEARANCE must be maintained on all sides of the ladder: 7' minimum from the 
center line of the rungs to the nearest'permanent object behind the !adder; 15" 
minimum clearance to each side from the center line of the.ladder as climbing; 30' 
minimum from the center line of rungs to any obstruction behind the climber. 

CAGES must be used on ladders greater than 20 feet high to a maximum unbroken 
length of 30 feet (plus extension). Cages are also recommended for short ladders at high 
or hazardous locations. Cages must start no less than 7 feet nor more than 8 feet above 
the base of the ladder. 

LANDING PLATFORMS must be used at each 30 feet of height for caged ladders or 20 
feet of height for uncaged ladders. Platforms must be a minimum of 24' wide by 30" 
long, with standard railing and toeplate. Adjacent ladder sections must be offset at each 
landing, but not mote than 18" apart. 

STANDOFF CLIPS must be used to anchor the ladder at no greater than 6 foot vertical 
centers. 

ROOF TURNS are required at the upper platform level to brace the ladder siderail exten- 
sions, unless a guardrail or other structure can be used for support. 

. .  

SUGGESTED SPECIFICATIONS : .. .. ~ - .  
DESI pp. 1910.27 entitled "Fixed Ladders," and shall be 
able to withstand a 1200 pound vertical concentrated load at midspan of a rung. Ladders shall utilize channel side rails and 1%. minimum 
diameter round rungs both of special high-modulus fiberglass composition. Rung to side rail connections shall utilize a keyed, pinned. and 
bonded joint for positive prevention of rung rotat ull out. Rungs shall have a factory applied epoxylblass bead nOn-Skld coating for 
maximum safety. The ladder shall be entirely non liced and mounting fasteners. Standoff clrps shall be pro- 
vided at every 6 feet (or increment) of ladder hei 

ges furnished under this specification shall comply 

MATERIAL Material of construction shall be pultruded structural fiberglass shapes utilizing a synthetic surfacing veil for chemical and ultra- 
I1 be 60 percent, comprising both 
FRP shapes shall possess Class I 
for immersed ladders). Fiberglass 
foilowing properties: 

FABRICATION Shop drawings covering sizes and installation details shall be submitted. Fabrication shall not proceed until 
inas bv DUrChaSer or other authoritv. Ladders and caaes shall be suoolied comoletelv assembled. readv for installation. All cut edses and 

. . . . . . .  . . . .  _ _ _ . _ .  .... .-- .. . . ... . ... . . . .  ... - .  
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FAL SYSTE 

Versatile SAF-T-CLIMB can be attached to any 
s:ruc:ure rha; requires c!i,c?o!nc whether above or 
below Ground. iadcers o r  curved s:ruc?ures borh 
convex and concave can 33 iitied with SAF-T-CLIME 
for climaer Dro1ec:ion W.'i-etner i t  be tanks. :@weis. 
silos. ,::ails. s a c k s  or haicn covered cllmbs. 
SAF-T-CLihlB nas prover i:s safeiy. v e r s ~ i l l ~ ~  and 
acceptance by :he work2rs as the leader in iail 
preven:!on s\  SiemS 



SAF-T-BELT 
This belt withstands a minimum drop 
test of 250 pounds in a 6 foot free fall. 
Safety bett includes front rectangular 
“0” ring designed for attaching 

ing in the center of the climbers waist 
with two side “D” rings for attaching 
SAF-T-LANYARD or tools. 
Safety Belt Parts and Material Body 
Pad: Three inch, black polyester 
with minimum strength 1,650 Ibs. 
Harness leather loops. 

,- 
I SAF-T-LOK sleeve snaps for position- 

Body Strap: Type Xl l l  nylon web wit 
elk leather wrap. Stitching is 3060 
denier nylon thread-handset copper 
rivets. 
“0” RING: 3/8“ drop forged steel. 
Withstands minimum tensile test of 
5000 Ibs. without fracture or failure. 
Buckle: Drop forged mild steel with 
drop forged tongue and sheet steel 
roller, pull test 1 /64” maximum de- 
formation at 1,500 Ibs. 
Weight: 2-112 Ibs. 

made of woven nylon webbing 
straps-reinforced with elk tanned 
leather grommets and “D” pad. It in- 
cludes: a single bar drop-forged circle 
“0” ring at the back: adjustable trian- 
gular drop-forged rings on each 
shoulder strap; forged tongue buckles 
for easy adjustment: shoulder and,leg 
straps, and a waist belt with center 
“D” ring for attaching SAF-T-LOK 
sleeve snaps. 
2. APPLICATIONS: The harness is 
designed to distribute the impact 
forces of a fall over the thichs, but- 
tock, chest and shoulders. I: is rec- 
ommended for use where quick 
rescue from above a workman is 

This device is for permanent insertion within the 
SAF-T-NOTCH rail at any desired point of 
climb and allows the SAF-T-LOK sleeve to be 
mounted or removed at these points of the 
climb. To use the SAF-T-MOUNT section 
always dfsconnec? sleeve from belt before 
mounting or removing sleeve from rail. For 
maximum safety. use a saiety lanyard when 
mounting or removing sleeve 

1. Manually lift locking pawl-align sleeve with 
SAF-T-MOUNT notched sections. 
2. Turn sleeve 90‘ until i t  locks inio normal 
position on rail 
3. Lower to wafst level and connect snaps to 
center D ring on belt. 

1. With sleeve unsnapped-align with 
SAF-T-MOUNT notches. 
2. Manually disengage (lift) locking pawl. 
3, Turn sleeve 90” and remove. 

The petrochemical industry often requires more 
than one climber to work on the same climb at 

p”. 

necessary. A life line may be attached 
to either the shoulder or back “0“ 
rings for worker rescue The SAF-T- 
LOK sleeve will disengage sufficiently 
with upward pressure to allow raising. 
Weight: 8 lbs 

A 1:2” diameter nylon filament rope 

double locking snap a1 each end. 
This aositioning device allows a 
worker using the SAF-T-BELT to 
attacrl n imelf  to the structure. ladder 
r u n p  siringers. etc . when he 
deraches mnselr frcm the security of 
t h e S A F - T- C L f M B ’ ea u ID IT e n t 
Weight: 2 1 %  

. 0 -  .- 

ad~ustable from 36”-72“ with a 

different levels SAF-T-MOUNT sec:icm 
installec 5 ;ee: abcve work $xorm =lases 
allows SAF-T-L.0.; sleeve removal so that 
climbers can ascenc to other work oiadorrns 
The cwice prowdes access to rnouct the 
SAF-T-LOK sleeve onto ihe carrier rail above 
s:iater siirkcoc L:nere level vanawe ocCLirs 
Installing :he aevice at intevals OP climbs 
wrthrn chrmneys wnere manliris are used 
allows access lo the carrier rail for emergency 
exits The aevice has apdicatlcn in the grain 
industry where emergent:: escape IS required 

0 D 1-5 16 
Length 15 - m e n  installed e!tminares 12 of 
SAF-T-NOTCL-: rail 

TENSILE 
Cast-65.000 ’VllN PS I 
Shipping Weignt. 4-1!2 lbs. 
Material Type Ductile Iron C57G 
Finish Hot Diopea Galvanized to ASTM-A-153 
YIELD 
45.000 MIN. P.S.I. 



s AF-T-CLIM B MOU NT~NG BRACKETS 
I 

i 
1 

I 

LADDER RUNG CLAMP ASSEMBLY used 
to install SAF-T-NOTCH rigid notched car- 
rier rail assembly on rung type ladders and 
directly onto cross members of tower 
structures. Assembly shall be so designed 
to be universally adaptable for use with 
any rung configuration. 

ph' 

Parts and materials shall consist of a duc- 
tile iron rung clamp casting per ASTM-A- 
395 Class 60-40-18,ll inches long x 1.25 
inches wide with 2 slots 7/16 inch x 1.25 
inch at 9 inch centers and serrated on one 
side. Attaching hardware to be hot dipped 
galvanized per ASTM-A-153 and shall in- 
clude: 2 studs with 3/8-16 thread each 
end, 518" hex shoulder, 1038 steel 
heat treated to 120,000 PSI; 2 washers 3/8 
inch flat x 1 inch O.D. type A; 2 nuts ,  
3/8-16 square head; and 2 locknuts, 3/8-16 
hex head Palnut. 

ANGLE IRON "Y" BRACKET 
ASS E M B LY 
Fits 1-1/4" to 8" angle iron, (specify a- 
iron size and whether 60" or 90" angle 
Order one bracket for each 4' of instal 
tion in addition to one each for top anc 
bottom. Includes "J" bolts, nuts, washt 
and locknuts. 1 

CARRIER RAIL 

For poles from 4" to 24" in diameter ir: 
cluding tapered poles. On tapered pole 
applications, please specify dimensior. 
of taper. Order or\@ pole band set for e 
4' of installation 111 addition to one eac. 
for top and bottom. For poles less thar 
diameter, contact factory for special 
brackets. Includes bolts, nuts and 
washers. 

t 
CARRIER RAIL 

WELD-ON BRACKETS 
Fits all shape poles 3" or more in diar 
eter. Order one bracket for each 4 '  0: 
installation, in addition to one each fc-  
and bottom. For poles less than 3" ir; 
diameter contact factory for special 
brackets. Includes mounting bolt. 

I 
CARRIER RAIL 

WOO0 POLE BRACKETS 
Fits any diameter wood pole. Order c 
bracket for each 4' of installation in 2 
tion to one each for top and bottom. 
Includes four 3/8"x 2" lag screws anc 
mounting bolt. t 

CARRIER RAIL 



SAF-T-NOTCH, RIGID NOTCHED CARRIER RAIL 
Shall consist of mechanical steel tubing and guide channel, that is designed to 
form a carrier rail over which the SAF-T-LOK sleeve travels. The carrier rail shall 

a""l incorporate notches every six (6) inches to provide a positive stop and lock point 
for the SAF-T-LOK Sleeve locking pawl to engage. The carrier rail is to be fur- 
nished in maximum 21 feet lengths or shorter random lengths in such a manner 
as to permit adequate connection of each of the lengths to complete the total 
climb requirement. SAF-T-NOTCH rail is also available in type 304 STAINLESS 
STEEL, and type 6061-T6 ALUMINUM and in interference free, non-magnetic, 
non-conductive FIBERGLASS. 

SAF-T-NOTCH Carrier Rail Assembly shall consist of four (4) major 
components and cap screws. 
1. Rail Tubing. 1-5/16 inch O.D. x 1-inch 3. Internal Alignment Guide 1 inch 00 x 
I.D. mechanical steel tubing; .I20 inch .065 waif x 5" C.R.E.W. tubing, hot dip- 
wall thickness, H.R.E.W.; standard ped galvanized per ASTM-A-153 
lengtf-i 21 feet: notched .875"x .875"x 
5/32" at 6 inch centers; tapped 3/8"-16 4. Connecting Strap. 1020 HR Steel bar 
at 9 inch centers opposite notches, hot 1/4"x 1 "x  4" hot dipped galvanized per 

2. Guide Channel, M-1015 steel channel 5. Cap Screws. Channel is centered on 
314"~ 318"~ 118" slotted 718"x 7/16," hot tube, with 318"-16 hex head cap screws 
dipped galvanized per ASTM-A-123. with 13/32 inch shoulder, hot dipped gal- 

vanized per ASTM-A-153. 

dipped galvanized per ASTM-A-123. ASTM-A-153. 

' SAF-T-LOK, SLEEVE, SAFETY LOCKiNG MECHANISM 
Total weight approximately 4 pounds with an over-all 
length of approximately 9-3/4 inches. 
Sleeve, cast from manganese bronze tensile strength 
of 110,000 P.S.I. 

4 
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Locking Pawl, tensile strength of 110,1100 P.S.I. 
Sleeve Springs, dual stainless steei springs military 
specifications QQ-W-4236. 
Roller Bearings six steel roller bearings Killian type 
SR-200-890s provide smooth travel on carrier rail. 
Snaps and Links, The Snaps are drop-forged steel. 
Upper Snap is proof load tested to 5,000 pounds. 
The simple locking mechanism assures dependable 
and trouble free performance. 

1. INSIDE BARREL of the sleeve is precision turned 
to provide correct tolerance for smooth travel on the 
rail. 
2. LOCKING PAWL is the key to the life-saving action 
of SAF-T-CLIMB. Figure 1 shows pawl in unlocked 
position as worker climbs. Figure 2 shows pawl hav- 
ing instantaneously locked wlen worker is in other 
than normal climbing position. 
3. HOUSING contains positioning spring and stainless 
steel pin, which holds locking pawl in place. 
4. SIX ROLLER BEARINGS assure free travel of the 
sleeve on the carrier rail. 

5. LOWER SLEEVE provides lift for sleeve assembly 
and is hinged to permit travel over curves where they 
exist. 
6. SAFETY SNAPS attach the sleeve to the front "0" 
rings on the SAFETY BELT Upper snap controls the 
action of the locking mechanism of the sleeve. 

1 



W' 

FOR USE AT TOP OF C L I M B  WHERE SLEEVE 
MAY NEED TO P I V O T  OR BE REMOVED. 

CONNECTINQ 
STRAP 

CAP SCREWS 

F L A T  WASHER 
OVER SLOTTED HOLE 

ALIGNMENT 
OUIOE 

STOP BOLT 1 
S/i6 W I T H  
H I N G  NUT 

4'-6'  L 
0 

2 REO'O BELOW 
PLATFORM LEVE 

SAP-T-PIVOT DISMOUNT 

4IN 
, 

0 
R A I L  T O  R A I L  C O N N E C T I O N  

FOR USE AT LANDINQ P O I N T S  WHERE SLEEVE 
NEEDS TO P IVOT.  BUT ALLOW SLEEVE 
TO B E  REMOVED FROM R P  

@-- 
RUNG CLAMP ASSEMBLY 

SAF-T-PIVOT DISMOUNT S A F - T - P I V O T  R E S T  P I E C E  R A I L  TO R A I L  
CONNECTION 

FOR USE AT LANDING P O I N T S  WHERE SLEEVE 
NEEOS TO BE REMOVED FROM R A I L .  

RUNQ CLAMP ASSY TO BE AT 6'  MAXIMUM 
SPACINQ. 

RAIL  

LADDER RUNQ 

RUNQ CLAMP 

RUNG C L A M P  ASSEMBLY 

-7 
4 

8AF-T-MOUNT S E C T I O N  
(SHOWN) 

OR 

0 3 
SAF-1-PIVOT 
REST P I E C E  

(NOT SHOWN. SEE O E T A I L l  
d 

SAF-T-MOUNT S E C T I O N  

. PAOLOCK 

f 

P L A N  VIEW GATE 
HINGE 

- 
LAOOER 6 A T E  C L I M B  I ," 
PREVENT I YE SH IEL 0 

LAUOEA 
(REF) 

EX TENS I ON 

U 
L A D D E R  G A T E  C L I M B  

P R E V E N T I V E  SHIELD A S S Y  R E M O V A B L E . E X T E N S I O N  K I T  

NORTH C0NSUME:R PRODUCTS 
2864-8 S A W  8T.. BREA, CA. 92821 

~14-S24-1666 
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National Environmental Systems, Inc. 
Paint System 

The 500 Hour Salt-Spray Fog Test is applicable for a painting system applied to a metal tower. 

Since the tower National Environmental Systems (NES) is providing is fiberglass and this test 

is not performed on fiberglass towers, we are unable to provide certification of this salt-spray 

test. 

NES has provided numerous painted/surface coated air stripper towers to numerous locations and 

we have had no problems with the paint/surface coat of these towers because the paint is 

pigmented within the gel coat. I 

,- 
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TECHNICAL DATA SHEET 

. .  

. I  

. .  
I 

W- I13 -5c33 

O f f  white N?G surface Coat 

t NTERPLASTlC CORPOMTICN 
Coninrermt Rtsros Owision 

%-113-SCN, O f f  White NPG Surface Coat, is made from an Xsophthal ic  
WC; base resin and is compounded to produce an air dry, flat, 
(ough, hard and durable f i n i s h  with high resistance t o  moisture  
penetration, staining, crazing, abrasion, and weathering. 

CQ-133-SCN is designed for use on any laminated surEace, concxete, 
m q w n i t e ,  masonry blocks,  wood, and on metals provided the surface 
.is properly primed, 

TYPXCAL PROPERTIES: 

viscosity, Brookf ieLd LVF #4 spindle 
8 06 rpm @ 770F: 
; h i x  Index: 
Gel. Tim& @ 77oF 
with 2% MEK Peroxide: 
Weigh t 1 Ga 1 1 on : 

ABPtJCATIQNS AND PRECAUTIONS: 

12,000 - 14,0001. CPS 
5 . 3  - 7.0 
8 - 10 minirtes 
9.80 - 11.00 Xb:. 

N-123-SCN is applied by spray with conventional and air less  spray 
aqulpment. Brushing or rolling Ere not recomrncndod due to poor: 
? low and leveling of tho product by such application process. The 
product must not be used when temperature conditions are below 770F 
+w curing properties may be adversely affected. 

If-113-SCN is stable far three months when stori?d at 70oF to 770F in 
.a closed and opaque container. Refer to Material Safety Data Shee t  
*Toe details on safety and handling oe W-113-SCN, off h2iite NTG 
dwrface Coat. 

fCtS: 4 / 2 4 / 9 5  



r. 
Warranty Information 

Your National Environmental Systems air stripper will give you long term corrosion-free 
performance when it is handled and installed in accordance with this specification. This manual 
should be read in its entirety before proceeding further. Failure to comply with these provisions 
shall invalidate the warranty, regardless of the inclusion or omission of any applicable suggestion 
in these instructions. 

The Purchaser is fully responsible for proper inspection, handling and installation. 
Purchaser shall insure that good workmanship practices and construction procedures are followed 
during the handling and installation of the system. The Purchaser accepts all liability for loss 
of or damage to the air stripper resulting from improper handling and/or installation. Unknown 
situations or conditions not covered in this specification must! be the responsibility of the 
Purchaser. The presence of a National Environmental Systems Representative at the site does 
not relieve the Purchaser of its responsibility for proper handling and installation. Any questions 
should be directed to the factory in Seekonk, Massachusetts, at (508) 761-6611 or to your local 
National Environmental Systems Representative. 

p". 
i 
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Effective 51 15/90 

Warranty Conditions 
This Warranty is a LIMITED warranty; anything in the warranty notwithstanding, 

Implied warranties for particular purpose and merchantability shall be limited to the duration of 
the express warranty. National Environmental Systems, Inc. expressly disclaims and excludes 
any liability of consequential or incidental damages for breach of any express or implied 
WiUlZtlty. 

P-? 
I 

National Environmental Systems, Inc., equipment is warranted as to workmanship, 
material, and performance when properly installed, used, and cared for provided that all original 
design parameters including water temperature, influent concentrations, flow rate, and other 
analyses provided represent actual field parameters at the time of operation, subject to 
verification by an EPA certified laboratory. All electrical connections should be installed by 
an electrician licensed within the State of installation. Should any part prove defective within 
twelve (12) months from date of shipment, it will be replaced F.O. B. destination without 
charge, provided the part is returned to National Environmental System, Inc. transportation 
charges prepaid. Exception to this warranty will be pump hoses and pump seals; these items 
will be subject to the same warranty except for a period of six (6) months from date of 
shipment. Due to the wide variety of possible applications and conditions of use, no express or 
implied warranty is made for carbon adsorption systems for performance, safety, or suitability 
for particular purpose. 

No allowance will be made for labor, transportation, or other charges incurred in the 
replacement or repair of defective parts by the customer. This warranty does not apply when 
damage is caused by sand or abrasive materials pumped with the fluids, lightning, improper 
voltage supply, careless handling, improper installation, improper well design, or corrosion due 
to substances that were unknown to National Environmental Systems, Inc. at the time of 
shipment . 

Any alteration or disassembly of equipment without proper authorization from National 
Environmental System, Inc. voids all warranties stated herein. 

Prices and SpeciTications are effective only in the continental USA and are subject to change without notice. 

F.O. B. Point and Title: All material is sold F.O. B. factory. Title to all material sold shall pass to buyer upon 

delivery by Seller to carrier at shipping point. i /ccl 
Special Data and Drawing Charges are subject to Factory determination. 
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II. 

Inspection, Handling and Off Loading of Air Strippers 

INSPECTION 
Inspect your air stripper immediately upon receipt. Claims for any damage which might 

have occurred in transit should be filed promptly by the Purchaser with the delivering carrier. 

National Environmental Systems air stripper are crated, skidded, or blocked for shipment 
in accordance with the carrier’s rules and are thoroughly inspected prior to shipment. 
Nevertheless, damage can occur in transit because of the extreme magnitude of physical shock 
which transportation methods can occasionally cause. 

What to Look For 
r””h. First of all, there can be structural damage which will be quite obvious such as a break 

or tear right through the tower wall, as could occur, for example, if the tower hit an overpass 
during transit. 

Most inspections, however, will be concerned with damage caused by reverse impact, 
i.e., because of physical impact on the exterior, the tower will have been bent in to the point 
where it cracked the interior resin rich surface and then returned to its normal position. Such 
damage might occur at the points of blocking when, for example, a freight car is “bumped” 
severely. There is usually a readily visible discoloring of the tower wall in these areas. Such 
damage, confined solely to the exterior tower surface, may be merely superficial. Whenever 
there are cracks or star-shaped crazes which are actual breaks in the interior resin rich surface, 
repair work, which is usually quite simple, is nevertheless essential. 

Call your National Environmental Systems Sales Representative to discuss any questions 
after noting the damaged condition on the carrier Bill of Lading. 

3 
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HANDLING 
p"" National Environmental Systems air strippr are designed to withstand normal handling i 

procedures. Listed below are procedures to follow to avoid damage: 

1. Proper rigging practices should be observed at all times. Hoisting equipment operators 
should attach a guide line to prevent the tower from swinging out of control and striking 
another object. 
Do not drop the tower or allow it to fall hard in the process of inverting, turning, or 
moving. 
Do not roll or slide the tower on rough surfaces of gravel, and never roll over a fitting. 
In working around the tower, care should be exercised to prevent tools from striking or 
being dropped inside it. Ladders used outside in contact with the tower must be wooden 
or have rubber protection on both ends and not be permitted to scratch the surface. 
Under no conditions should chains or cables be put around the tower. 
When storing the tower on the ground prior to installation, place it on the shipping 
cradles with their padding and tie it down so that it cannot roll due to winds or sloping 
elevation. 

2. 

3. 
4. 

5. 

6 .  

OFF LOADINGIPREINSTALLATION PROCEDURES 
National Environmental systems air strippers are shipped horizontally on shipping cradles 

and either strapped to the cradles or strapped to the flat car or truck bed. The Air Stripper 
blueprint at the end of this manual gives approximate weight and dimensions. 

If possible, set the load on dollies to transport to the desired location. If a fork lift truck 
must be used make certain the forks are long enough so the points will not dig into the tower 
wall, or use padding where necessary. 

Larger air strippers are shipped either on a ail flat car or flat bed truck and strapped to 
the car or the truck bed. The recommended method for removing and placing such a tower is 
to lift with slings and a spreader bar. Place the slings to balance the load and use a guide line 
to keep the load under control. Use canvas or nylon slings properly sized to lift the load 
(consult your crane operator for specific lifting instructions). If the air stripper is not 
immediately going to be installed onto the foundation, be certain to set it on the ground using 
the shipping saddles and padding where needed, and tie the unit down. 

p1 
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Depending upon Air Stripper weight, it may be necessary to use two lifting cranes with - single or double slings. Consult your crane operator for specific lifting instructions. 

The tower influent piping is shipped unattached to the tower itself. It may be easiest to 
assemble and attach this piping to the support brackets while the tower is in the horizontal 
position before being set on the concrete pad. Any hardware or couplings needed are shipped 
in a smaller carton. This carton may be placed inside the air stripper top spray area before the 
wooden shipping plate is secured to the tower. This plate ensures that the packing media will 
not roll out during transit. This plate must be removed before system start-up and may be best 
done during the uprighting procedure, when the tower is at an inclined angle from the horizontal 
position. 

A mist eliminator is used to remove any moisture from the exiting air stream. It is 
shipped with the blower and instrumentation and should be installed onto its support ring during 
the uprighting procedure. 

Turning Air strippers upright 

Care must be exercised in turning horizontally shipped air strippers into the upright 
position. Air strippers are specially designed with lifting eye bolts or lifting lugs. Refer to your 
air stripper blueprint for this information. 

To turn your air stripper upright, use the lifting devices attached to the air stripper and 

a spreader bar to avoid bending the air stripper out-of-round. When top flange eye bolts are 
provided, it is important to use heavy washers or plates on both side of the flange to prevent 
damage. 

5 



m. 
Installation of the Air Stripping System 

TOWER INSTALLATION 
Air Strippers must be installed on a level foundation which provides fm and continuous 

support. The foundation must have sufficient strength to support the weight of the air stripper 
under operating conditions without any sagging. A qualified civil engineer should be consulted 
on the foundation design and construction. See air stripper blueprint for approximate operating 
weight. The length and width of this foundation depends on tower diameter and other 
components in the treatment system. 

If the foundation is rough (use of existing pad, poor concerete finish work, etc.), grouting 
is recommended. 

When providing for openings in the foundation for bottom projecting fittings, always keep 
the unsupported area around the fitting to a minimum, and round all the comers of the 
foundation cut-out. 

/c”. 

All tie down lugs must be used to secure the air stripper to its pad. Before the lugs are 
tightened, level the air stripper. Shim the lugs whenever there is any space beneath the lugs. 
Bolt sizes and proper tightening procedures are illustrated on the air striper blueprint. 

Guy wires and turnbuckles should be used to further support the tower. National 
Environmental Systems, Inc., suggests using 1/4 inch or 3/8 inch insulated aircraft cable for guy 
wires. Eyebolts, lifting lugs or specially designed guy wire lugs may be used, depending on the 
air stxipper height. The lugs are indicated on the air stripper blueprint. Three or four equally 
spaced guy wires should be installed at a 45” angle from the tower. 

The instrumentation supplied by NES should be installed next. The temperature gauge 
should be threaded into the 1/2 inch FNPT coupling provided in the tower shell. The 
magnehelic gauge should then be installed. Using the hardware provided with the magnehelic 
gauge, plug both the high and low pressure ports located on the back of the gauge. Thread one 
of the 1/8 in MNPT hose barb fittings into the high pressure port located on the side of the 
gauge. Leave the low pressure port on the side of the gauge open to atmosphere. 

p””\ 
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The magnehelic gauge is then installed onto the FR.P gauge bracket. Thread the other 1/8 inch 
MNPT hose barb fitting into the matching FNPT coupling provided in the tower shell. The two 
fittings may now be connected using the vinyl tubing provided. For exact locations of 
instrumentation items, refer to your air stripper blueprint. The gauge is used to measure the 
approximate pressure drop across the packed section of the tower. 

,- 

Valves and piping attached to the air stripper should be independently supported. Follow 
accepted good piping practices. Flanged nozzles must be gasketed with 1/8 inch thick full face 
gaskets. 

In geographical regions where freezing of stagnant water is a possibility, freeze protection 
on the system should be considered. The influent piping running up to the top of the tower, the 
tower sump up to the air inlet, the siphon drain, and any piping running above ground or not 
buried below the frost line are most susceptible to freezing. A method of freeze protection is 
to heat tape and insulate (with foam) all of the above mentioned areas of the air stripper. 
Installing the system inside a heated shed will also prevent freezing. 

BLOWER INSTALLATION 
The blower is installed on the concrete pad or a stand. Both must be properly anchored. 

The blower is connected to the tower air inlet by using a flexible duct kit, which includes; duct, 
neoprene wrap, and clamps. The neoprene wrap can be used to make a flexible connection 
between two pieces of duct that are the same inside diameter. To join the two sections of duct, 
butt them together and then back off so that a 1/4 inch gap is visibie between the two ends. 
Wrap the neoprene around the gap and the two duct ends using clamps. NES provides a 
transition piece so that the blower to tower air inlet connection can be easily made. 

Once the blower has been anchored down and it is connected to the tower air inlet, it 
must be wired to a power source by a licensed electrician. A motor wiring diagram is provided 
on the motor housing to indicate proper electrical connections. Proper wire and circuit breaker 
sizing is essential and accepted electrical practices must be followed. 

Note: The blower is normally shipped with damper in closed position. The damper must be 
opened prior to start up. 
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Iv. 
System Start-up 

During initial start-up as well as during each and every monALoring period, several items 
should be checked and their status noted. These are water temperature, magnehelic reading, 
packing fouling, and influent water flow rate. A general overview of the entire system should 
also be noted. Throughout the monitoring period, influent and effluent water samples, are 
necessary to evaluate system performance. This is in addition to those items mentioned above. 
An air stripper needs several hours of "packing wetting" upon start up for the packing media to 
reach peak efficiency. 

The blower air damper can be adjusted to increase or decrease the air flow rate. The 
damper may be one of two types: a slide gate device mounted on the blower air inlet or a blade 
type mounted on the blower discharge. To operate the slide gate type, loosen the thumb screw 
or bolt. Slide the gate to adjust desired air flow and tighten. To operate blade type, loosen the 
wiring nut. Adjust the blades by moving the control arm to adjust desired air flow, then lock 
into place by tightening the wing nut. - 

! 
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V. 
Optional Accessories 

National Environmental System, Inc., can provide various accessories with its air 
stripper. If your system utilizes any of these accessories, a specification sheet is included in the 
back of this manual. Please consult NES for additional wiring assistance. Installation of 
accessories is discussed below: 

1. 

2. 

3. 

4. 

5. P--. 

BLOWER PRESSURE SWITCH - The blower pressure switch will sense complete loss 
of blower air pressure and in turn, shut down influent water supply pumps. It is 
connected to the differential pressure port previously discussed by using the tee fitting 
and tubing provided in the switch carton. This switch can be Normally Open (N.O.) or 
Normally Closed (N.C.). 
STJMP OVERFLOW SWITCH - This is used to shut down any influent water supply 
pumps if the tower sump backs up with water due to effluent piping or infiltration gallery 

plugging. This switch is threaded into the 3-inch FNPT half coupling provided in the 
tower (at an elevation below to the air inlet) by using the reducer bushings provided. 
This switch can be Normally Open (N.O.) or Normally Closed (N.C.). 
CLEARWELL - A clearwell is an enlarged sump at the base of the tower and its 
diameter is larger than that of the tower itself. Each clearwell is individually sized in 
accordance with the system’s flow rate and design requirements. The size is illustrated 
on the air stripper blueprint. 

When installing the stack section onto the clearwell, make sure that the proper 
orientation of the two sections (stack and clearwell) is obtained as shown on the air 
stripper blueprint. Bolt the top clearwell flange to the tower section bottom flange using 
the gasket and bolt sets provided. The gasket and bolt sets are shipped separately in a 
carton. 
DOME TOP - A dome top can be supplied to provide for easy attachment of ductwork 
to the air stripper top. If the air stripper is provided with a dome top, it should be 
connected to the top flange using the gasket and bolt sets provided. The gasket and bolt 
sets are shipped separately in a carton. 
SITE GLASS - A site glass is used to inspect the water level in the air stripper sump or 
clearwell. It is attached to the flanged connections, as shown on the air stripper 
blueprint, using the gasket and bolt sets provided. 
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VI. 
Packing Maintenance 

In order to avoid problems associated with fouled packing, the pack should be cleaned 
as a part of regular maintenance procedure. If the packing has become fouled or clogged, you 
may correct the situation by cleaning with an acid wash solution or by changing the packing. 
Refer to the acid supplier’s recommendations for handling the acid solution. The entire system 
should be shut down prior to changing or cleaning the packing. 

I. Cleaning Packing 

Shut down water supply to the air stripper tower. Circulate an acid wash solution 
through the air stripper influent piping. The frequency and number of cleaning passes 
will depend on degree of packing fouling. Note that the blower should remain turned 
off during the cleaning process. Check your local regulations for disposal of the acid 
material. The following wash solutions are recommended: for iron oxide fouling, use 
a 3% muriatic acid solution; for calcium carbonate fouling, use a 3% to 5% polysodium 
phosphate solution; for biological fouling, use a 3% to 5% potassium permanganate 
solution. 

II. Changing Packing 

To remove fouled packing, unbolt the viewport (see air stripper blueprint for location). 
If the packing is too fouled to fall out smoothly, it may have to be “prodded” out with 
a pole. After packing has been removed, reassemble the viewport. Remove demister 
and/or dome top and dump in packing to the height shown on the air stripper blueprint. 
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VII. 
Trouble Shooting 

.- 

I. Misting 

Check water distribution spray pattern at tower top and make sure spray is hitting 

packing media and not the air stripper wall. Check to see if there is proper spacing 
as indicated on the air stripper blueprint. 

Check actual influent water flow rate with a flow meter and adjust flow rate to be in 

accordance design flow rate. 

Check to see if spray nozzle(s) is out of plumb and readjust if necessary. If using a 
pipe wrench, caution should be used in order to prevent piping damage. 

Check for excessive blower pressure or air flow rate using the magnehelic gauge and 

blower performance data located in the back of this manual. Adjust the blower 
damper as previously discussed to correct for excessive air flow rate and /or pressure. 

II. Efficiency Loss 

Check operating conditions (flow rate, temperature, contaminant levels) against design 

parameters. Either adjust these conditions so that they are in accordance with initial 
design parameters or retrofit the system with necessary changes. 

Check for packing fouling. Refer to packing maintenance section of this manual. 

Check for water channeling down the inside wall of the air stripper by checking the 

water distribution pattern at the tower top. 

11 



,m III. Noisy Blower 

Check the condition of the motor bearings and replace or lubricate noisy bearings as 

per the motor manufacturer and/or National Environmental Systems. 

Check for a dented inlet screen mounted on the blower air inlet and the screen guard 

located on the end of the motor housing. To correct, remove the screen(s), correct 
any dents, and replace. 

On belt driven fans, check for rubbing between the fan wheel blades and the inlet 

cone of the blower air inlet (see the blower section of this manual for location of these 
components). To correct, loosen the bolts around the perimeter of the inlet cone 
section, adjust the inlet cone and tighten the bolts. 

12 
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ENVIROTROL, INC. - CARBON VESSELS 

Site: MCB Camp Lejeune, NC - OU2 
Groundwater Treatment Plant 
Delivery Order No. 00 15. 

Date service rep on site: February 16, 1996 

Name of representatives: 

Questions & Comments: 

Question: 
Comments: 

Question: 
Comments: 

Question: 
Comments: 

Question: 
Comments : 

i””. 

i 

Question: 
Comments : 

Question: 
Comments : 

Question: 
Comments : 

Question: 
Comments : 

Question: 
Comments : 

Question: 
Comments: 

Mr. Steve Matta 
Mr. Tim Sokol 
(412) 741-2030 

How should carbon treatment be initiated for best results following wetting? 
Fill the vessel with water to the top to evacuate air withm the vessels. Make sure that the 
vent is open. 

Should the carbon be wetted initially by filling the vessels to the top? 
No. Wetting should be performed as described in the O&M manual. Some head space 
should be allowed for entrained air to vent. 

What should be the initial pressure loss through the vessels? 
The pressure loss over each vessel should be < 5 psi. 

What are the pressure relief valves set at from the factory? 
75 psi plus or minus 2 YO 

What is the design operating pressure for the vessels? 
60 psi. 

At what point should the carbon vessels be backwashed? 
When the pressure differential reaches 15 psi or 7.5 psi per vessel when operated in parallel 
at 250 gpm. 

What is the maximum flow rate that should be moved through the vessels? 
Flow should not exceed 450 gpm in either direction. 

What is the gallon capacity of each carbon vessel? 
2,850 gallons empty bed. 

Will an initial charge of carbon affect the pH of the water? 
Yes. For the first 3 to 4 bed volumes, the pH often increases a couple units due to the ash 
content of the carbon. It will return to normal with no affect on pH thereafter. 

Will the color of the water be dlfferent during the initial startup? 
Yes. Typically, some fines are carried through causing a black color for the first few 
thousand gallons (2-3 bed volumes). The color will return to normal thereafter. 
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Question: 
Comments: 

Once carbon is spent, how is the carbon removed? 
The carbon can be removed manually through the manway or via the discharge port as a 
slurry using a vac truck. To remove it as a slurry, be sure the carbon cell is filled with water. 
Connect the vac truck hose to the exit port. Open up the compressed air line to the vessel 
providing approximately 40 psi pressure and drain the carbon to the vac truck. Consult the 
O&M manual for more detailed procedures. 

Question: 
Comments: 

How is new carbon introduced into the vessels? 
Carbon can be charged dry or wet. The simplest way to charge the cells is to add it as a 
slurry. The vessels are equipped with a fill port to accommodate this type of filling. A fresh 
water supply of approximately 60 gpm (2,500 gallons) is needed to fill the cells up to the 
dlstribution laterals. 

Question: 
Comments: 

Can the two vessels be operated in parallel or in series? 
Yes. This can be done through some simple valve changes using system provided. 
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INTRODUCTION r-. 

1.1 GENERAL 

This manual Contains a complete description of the Envirotrol liquid phase granular 
carbon system at the Marine Corps Base at Camp Lejeune, NC, along with detailed 
instructions for safe and proper operation of the system. 

The Manual covers the various o p i n g  conditions expected at this site; however, 
unexpected conditions may be encountered, and operating personnel might have to modify 
some of the procedures to suit. Should additional assistance be required, contact 
Envk~bd,  I~c., at (412) 741-2030. 

Operation of the system should be assigned only to properly trained personnel. A copy 
of this Manual should be available to operators at all times. An Envirotrol Field 
Representative will be available, if requested, to assist in a test run at plant start-up. 

1.2 OPERATOR'S LOGBOOK 

It is highly recornended that a logbook be maintained to record all pertinent operating 
and maintenance data involving the Granular Carbon System.. Operators should record 
at regular intervals such data as flow rate, influent temperature, pH, inlet pressure, 
pressure drop across each bed, suspended solids in feed, and SVOC's and VOC's in and 
out of the system. A record should also be maintained of all operating confi,syrations and 
the time and duration of any changes, maintenance procedures, overhauls, carbon 
changeouts, etc. 

1.3 APPLICATION 

The Grandar Carbon Adsorber System (X-22OAA3) is intended to remove semi-volatile 
organic compounds (SVOC's) and residual volatile organic compounds remaining after 
extensive pretreatment of a contaminated groundwater system. The carbon unit will be 
preceded by pH adjustment (utilizing sodium hydroxide), chemical oxidation and 
precipitation, clarification, sand filtration and air stripping. 

The unit has been designed for installation indoors in Seismic Zone 1, Importance Factor 
1 .o. 

1.4 SERVICE CONDITIONS AND PERFORMANCE REQUIREMENTS 

Water Source - Groundwater 
Design Flow Rate 
Maximum Operating Pressure 

- 250 GPM 
- 60 PSIG 

Maximum Operating Temperature 
Normal Operating Temperature 

- 100 deg. F 
- 50 deg. F to 60 deg. F 

1 



1.4 SERVICE CONDITIONS AND PERFORMANCE REQUIREMENTS (cont.) 

Inlet pH - 6.5 to 7.5 
Inlet Suspended Solids - 2 mg./L 
Inlet SVOC's, as humic acid 
Outlet SVOC's, as humic acid 

- 10,000 ug/z 
- 1,000 U g L  

Inlet VOC's, as 1-2 DCA 
Outlet Voc's, as 1-2 DCA 

- 23 ~ g f L  
- 0.4 U& 

1.5 SYSTEM DESCRIPTION 

The Envirotrol Model LPS-210 BW adsorption system consists of two vertical cylindrical 
pressure vessels, each containing 8,000 pounds of granular activated carbon. The vessels 
are equipped with internal inlet baf€les, internal underdrain systems, inlet and outlet 
sexvice water piping and valves, inlet and outlet carbon transfer piping and valves, vessel 
vent piping with pressure relief system, instrument and sampling connections. The entire 
system is completely shopassembled and is delivered as a complete unit. An Envirotrol 
Representative who witnessed the shop assembly will be on site to supervise installation 
of the system, if requested. 

Mer connection of the influent, effluent, piping by others, the system may be operated 
with the two beds in parallel or in series mode. Series mode is expected to be the normal 
configuration for this system, since it most effectively utilizes the carbon's capacity to 
adsorb organics. 

The unit is arranged so that one unit can operate normally while the other is bachvashed 
and either unit can be backflushed using the effluent from the other unit. 

Granular activated carbon will be delivered to the site in Envirotrol's bulk trailers for 
initial fill of the vessels. Water will be added to the truck at the site and carbon will be 
transferred into the empty adsorbers as a slurry using compressed air to move it. 

When the system is ready to be put "on stream", valves are set in position so water enters 
the top of the first bed, passes through the first bed, exits through the underdrain, passes 
to the top of the second adsorber, through that bed, out the underdrain and exits the 
system. 

When the system is first put into operation, the impurities in the influent water are 
adsorbed by the carbon in the upper part of the fm bed. As the carbon at the top of the 
bed becomes saturated with organics, adsorption takes place lower in the bed. Eventually 
the entire bed becomes saturated and the water leaving the first bed is essentially the 
same as the influent to the first bed 

When this condition attains, the adsorber is considered to be exhausted and the carbon is 
removed for disposal or reactivation and is replaced with virgin or reactivated carbon. 
This exchange is effected in the same manner as the initial fill. Carbon is transferred to 
a bulk truck and replaced with new carbon, all transfers being made in slurry form using 
compressed air to make the transfer. When the adsorber is refilled, the system is put back 
into operation with the newly filled vessel in the second stage position and the former 
second stage vessel now in the first stage position. 

2 



1.6 SYSTEM SPECIFICATIONS 

,/- 

Number of Adsorber Vessels 
Adsorber Size 
Top Head 
Bottom Head 
Material of Construction 
Vessel Design Pressure 
Construction Stamp 
Vessel Lining 
Vessel Capacity 
Carbon in each Adsorber 
Carbon Bed Depth 
Service Piping 
Service Pipe Fittings 
Vent Piping 
Vent Piping Fittings 
Pressure Relief Device 
Maximum Recommended Operating Pr. 
System Backwashable 
Empty Bed Contact Time at 250 GPM 
System Shipping Weight 
Heaviest Piece to be Handled 
System Pressure Drop (At start-up) 

p4 1.7 UTILITIES REQUIRED 

Compressed Air for Carbon Transfer 
Water for Carbon Transfer 

1.8 BULK TRUCK DATA 

Number of Carbon Compartments 
Compartment Capacity 

Height 
Empty Weight 
Filled Weight 

3 

- TWO (2) 
- 8' -0" O.D. x 5' -3" S.S. 
- ASME Flanged and Dished 
- ASME 2:l Semi-elliptical 
- Carbon Steel, ASTM A516, Grade 70 

- ASME Section VIII, Div. 1 
- Plasite 41 10 

- 75 PSIG 

- 2850 US Gal. each 
- 8,000 pounds 
- Approx 5' each Adsorber 
- 4" sch. 40 steel, ASTM A53 

- 4" sch. 40 steel, ASTM A53 
- Butt welded steel and cast ductile iron 

- Butt welded Steel 
- l"x2" ASME relief valve 

- Yes (20% bed expansion max.) 

- Approximately 13,500 pounds 
- Approximately 13,500 pounds 

- 60 PSIG 

- 8.5 Minutes per bed 

- 15 PSIG (series flow @ 250 GPM) 

- 100 SCFM at 15-18 PSIG 
- 100 GPM at 30 PSIG min. 
- 9000 Gal. 1715u<. 

- 33ree (3)  
- TWO (2) at 10,000 Ibs. 

- 13' -6" 
- 35,000 lbs. 

One (1) at 20,000 lbs. 

- 77,000 lbs. (Dramed) 
100,000 lbs. max. (before draining) 



2.0 INSTALLATION 

n 2.1 FOUNDATIONS 

,n 

The Envirotrol Field Representative will, if requested, inspect the foundations before 
proceeding with erection of the system. Anchor bolt and foundation concrete design and 
construction are by others, based upon the bolt location plan firmished by Envirotrol. 
Foundation must be level and the anchor bolts accurately set. Bolt locations must be 
accurate within 1/4” from the system centerlhes, or set in sleeves which permit 
adjustment at installation. 

2.2 UNLOADING AND ASSEMBLY 

A crane of adequate capacity and reach is required to unload the adsorber skid and place 
it on the foundation. The entire unit is pre-assembled and skid-mounted and requires no 
additional assembly. A spreader bar is shipped with the unit and may be used to unload 
and set the unit in place. The entire unit weighs approximately 14,000 pounds including 
the spreader bar. The spreader bar is to be returned to Envirotrol. 

A properly trained and experienced rigging crew should be used to unload and set the 
equipment. Installation of field piping requires only the connection of threaded pressure 
gauges which may have been removed and packed separately. Install all in accordance 
with the instructions included in the appendix under Section I - Assembly Instructions. 

An Envirotrol Field Representative will be available, if requested, for assistance in 
erection and assembly of the system. Following completion of erection, inlet and outlet 
flanges shall be blanked, the entire system filled with clean water and hydrostatically 
tested at 35 PSIG. Pressure should be maintained for 8 hours or more and all leaks 
corrected. 



3.0 OPERATOR PRESTART 

3.1 CHECK-OUT 

The Granular Carbon System is the final unit operation in this groundwater treatment 
system Before the Carbon System is put into operation, all preceding equipment must 
be checked out and properly working. It is particularly important that the sand filter 
immediately ahead of the Carbon System be operating effectively so that the adsorbers 
are not plugged with suspended solids. 

3.2 FILLING ADSORl3ERS WITH CARBON 

After the system has been checked, the adsorbers can be filled with granular activated 
carbon. The carbon is delivered in Envirotrol bulk trailers, and is transferred to the 
adsorbers as a water slurry, using compressed air as the motive force. Detailed 
instructions for making connections to the trailer and operating the necessary valves will 
be coordinated by the carbon delivery driver. 

The trailer driver is experienced in loading and unloading operations and will make the 
necessary hose connections and operate the valves on the trailer. The plant operator must 
be available to operate the valves on the adsorbers. For the initial fill the operator can 
depend on the driver to see that proper procedures are followed. 

Following the carbon transfer, the truck driver will disconnect the hoses and operate the 
valves on the truck. The Operator will close the carbon fill valves and the adsorber vent 
valves, and carbon transfer is complete. 

3.3 WETI1"GTHECARBON 

Carbon which is shipped dry has air trapped in the pores plus a small amount of adsorbed 
oxygen, This amounts to a total air quantity of 40 to 50 percent of the bed volume. It 
is extremely important that this air be displaced by water before the adsorbers are placed 
into operation. If this air is not displaced before operation begins, it will be displaced 
later, fill voids between granules, and result in excessive pressure drop, reduced capacity 
and channeling of water flow through the carbon. Air will not migrate out of the bed 
during normal downflow operation. 

Elimination of this air is called "wetting" and usually takes several days to accomplish. 
The required time depends upon carbon size, and water temperature. Finer carbon takes 
longer and colder water (hgher viscosity) also requires longer time to wet the carbon. 

After the carbon is transferred to the adsorbers, and allowed to sit for several days if time 
is available, the vent valve should be opened and the adsorber drained. The adsorber 
should then be filled with clean water through the bottom outlet, at a rate of not more 
than 200 GPM, until water flows out the vent line. 

Should it be necessary to place the adsorbers on stream without time for proper wetting, 
the adsorbers should be drained and backfUed as described above, when the pressure drop 
becomes excessive (25 PSIG) or after two days of operation, whichever occurs fmt. 
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3.4 BACKFLUSHING AND BACKWASHING AN ADSORBER A 

Backflushing and backwashing an adsorber are procedures in which clean uncontaminated 
water flows upward through the carbon bed at a controlled rate. As the water flows 
through the bed it expands the bed upward and causes lighter and frner materials to 
migrate to the top of the bed and out the vent opening. 

The water can be fiom an external source or can be the effluent of the other adsorber. 
The Model LPS-210 BW at this installation is configwed to use water fiom either source. 

3.4.1 BACKFLUSHING 

Backflushing is usually conducted at flow rates of 2 to 4 GPWsq. fc. (100 to 200 GPM). 
This can usually be accomplished most simply by using the effluent of the other adsorber. 
A detailed description of this procedure is shown by the Valve Sequence Chart in 
Appendix I1 and the Operations Diagram in Appendix 111. 

Backflushing is done to remove air from the bed at initial startup and fmes f?om the top 
of the bed. The velocity is too low to expand the bed enough to permit fines fi-om the 
lower parts of the bed to migrate upward through the bed. 

Normal pressure drop through the lead adsorber should be about 10 PSI. A pressure drop 
of 15 to 20 PSI indicates the presence of air in the bed or frnes on top of the bed. If this 
condition occurs it is suggested that the bed first be backflushed using effluent fiom the 
other adsorbers. 

When it is established that backflushing the bed is necessary, it is advisable to drain the 
bed before backflushing, in the event that the increased pressure drop is due to air in the 
bed. The bed should then be backflushed at a flow rate of 100 to 200 GPM for a period 
of at least one hour. After the Adsorber System is filled with carbon and wetted or 
backflushed as described above, the system is ready for operation. 

When normal downflow operation is started, the effluent could be dark due to a small 
quantity of fines. This should clear up in 5 to 15 minutes. 

3.4.2 BACKWASHING 

If the high pressure drop persists when the system is put back on stream, following 
backflushing, the adsorber should be backwashed. 

Backwashing, as described here, utilizes water fi-om an external source, controlled at a 
rate which will expand the carbon bed "no more than 20Yd'. Depending upon the water 
temperature, this would require 400 to 600 GPM. A detailed description of this procedure 
is shown by the Valve Sequencing Chart in Appendix I1 and the Operating Diagram in 
Appendix 111. Backwashing should be continued for at least 15 minutes or until the 
backwash discharge is clear. 
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3.4.2 BACKWASHING (Continued) 

In addition to removing air and fmes from the bed, backwashing tends to classify the 
carbon bed. ‘Therefore, before initial startup and following each carbon change, the bed 
should be backwashed so that on subsequent backwashing the bed is restored to its 
ori@ configuration. It is important that the backwash rate be the same each time an 
adsorber is backwashed. The Operator should record rate, water tempaature and duration 
for each backwash. 

Following backwashing the system can be put back into normal d o d o w  series 
operation. Again, the effluent may be dark due to the presence of a small quantity of 
fines, but this should clear up in 5 to 15 minutes. 
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4.1 FEED SYSTEM 

The Adsorber System at this installation is preceded by a pressure filtration system. The 
Adsorption System should not be operated without the filter system on line. 

Prior to startup of the Adsorber System, the feed pump should be started and the pressure 
at the feed pump discharge should be observed with the pump discharge valve closed. 
If this "shutoff' head is 60 PSIG or greater, care must be taken that the Adsorption 
System is not subjected to this pressure. This means that the adsorbers must be taken 
off line by closing the inlet valves fm and must be put on line by opening the iniet 
valves last. 

The Adsorber vessels are designed and stamped for 75 PSIG and are protected by relief 
valves set at 75 PSIG. However, it is important to mintah the vessel pressure 
comfortably below the set pressure of the disks and it is our recommendation that the 
vessels be operated at a maximum of 60 PSIG. The operating description that foilows 
assumes that the feed pump shutoff head exceeds 60 PSIG. If this shutoff head is 
actually below 60 PSIG, the valve opening sequence can be reversed, should that be more 
convenient. 

4.2 SERIES FLOW 

The Adsorption System can be operated with the two adsorbers in either series or parallel 
configuration. Series mode is assumed to be the normal method of operation since this 
results in more efficient use of the carbon than the parallel mode. In the series mode the 
various valves are set so that the water fiom the filters enters the top of one adsorber, 
designated as the "lead" adsorber, passes downflow through the first carbon bed and exits 
through the underdrain in the bottom of the bed. The water then passes to the top of the 
other adsorber, called the "lag" or "polish" sdsorber, down through the second carbon bed, 
out the underdrain and then exits the system. 
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The following steps should be followed to put the system on line in the series mode: 

1. Check that all valves on the Adsorption System are closed. 

2. Open the discharge valve fiom the vessel chosen to be the "lag 'I or "polish" 
adsorber. 

3. Open the valve(s) in the crossover line fiom the other adsorber outlet to the "lag" 
adsorber inlet. 

4. Start the feed pump and slowly open the influent valve to the "lead" adsorber. 
The pressure will increase to the normal operating reading. 

5. Open the vent valve from the top of the "lead" a d s o k  to bleed out any air that 
may have been trapped in the top of the vessel. Close the vent valve when water 
flows kom it in a steady stream. Repeat this procedure with the "lag" adsorber, 
closing the vent when water flow stabilizes. Observe the pressure gauges on the 
adsorbers when venting them. Should the gauge read less than 5 PSIG, it will be 
necessary to partially close the adsorber discharge valve to build up a pressure to 
vent the vessels. 

A detailed description of this procedure utilizing valve identification numbers is included 
in Appendix II - Valve Sequencing Chart and Append= EI - Operating D i a - m .  

4.3 PARALLEL FLOW 

The following steps should be followed to put the system on line in the parallel mode: 

1. Check that all valves are closed. 

2. Open the effluent valves kom both adsorbers. 

3. Start the feed pump and slowly open the inlet valves to both adsorbers. 

4. If the pressure gauges on the adsorbers indicate pressure in either adsorber to be 
below 5 PSIG, throttle the discharge valves until the gauge reads about 10 PSIG. 

5.  Open the vent valves &om the two adsorbers to vent accumulated air. Close the 
vent valves when water flows h r n  them in a steady stream. 

A detailed description of this procedure utilizing valve identification nmbers shown on 
the Operations Diagram is included in Appendix II - Valve Sequencing Chart and 
Appendix III - Operating Diagram. 
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5.0 SHUTDOWN r"'. 

5.1 SHORT TERM SHUTDOWN 

To take the Adsorption System off line the inlet valve to the "lead" adsorber should be 
closed first, if the system is in series mode. If the system is in parallel mode both inlet 
valves should be closed. The feed pump should then be shut down, and all the remaining 
valves closed. 

For shutdowns expecting to last less than two weeks, the only precaution that need be 
taken is to open the vent valves. 

5.2 EXTENDED SHUTDOWNS 

Adsorbers are taken off line as describe above. The vent valves should be opened and 
the adsorbers drained. 

A detailed description of shutdown procedure utilizing valve identification numbers shohm 
on the Flow Diagram is included in Appendix 11-Valve Sequence Chart and Appendix III- 
Operations Diagram. 

5.3 STARTUP FOLLOWING EXTENDED SHUTDOWNS 
,P- 

Following an extended shutdown during which the system has been drained, the adsorbers 
should be backflushed prior to startup. In addition, if there is any indication that bacterial 
growth has occurred in the carbon bed(s), the adsorber(s) should be disinfected. 

The procedure for backflushing is described in Paragraph 3.4. The following procedure 
should be used to disinfect a carbon bed 

1. Drain the vessel with the vent valve open, if the adsorber has not already been 
drained. 

2. Inject a 5% caustic (NaOH) solution into the bottom of the adsorber. For an 
8,000 pound carbon bed this should take about 1,500 gallons of solution to 
completely submerge the carbon. 

3.  Allow the adsorber to soak for a minimum of 8 hours, preferably overnight. 

4. Drain the adsorber and backflush it to remove the caustic. Continue the flow until 
the pH of the affluent is the same as the influent. 

5. Put the system back on line in either series or parallel mode as chosen. 

6. Monitor the effluent for coliform count. Also monitor the pressure drop across 
the adsorbers since bacterial growth is fiequently manifested in blocking of the 
carbon bed and increased pressure drop. 
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-, 6.0 NORMAL, OPERATION 

6.1 STEADY STATE CONDITIONS 

Since the Adsorption System is put on line -1 either series or parallel mode with the flow 
rate set as recpred, no further adjustments need be made for a prolonged period. The 
Operators should utilize this period to collect data by maintaining the Operator's Logbook 
monitoring flow rate, pressure gauge readiigs, temperature, influent analysis, effluent 
analysis, interstate analysis (when in series mode) and additional data as available. 

6.2 SAMPLING 

Sample connections are provided at the inlet of each adsorber, which enables the Operator 
to extract samples of system influent and interstate flow when operating in series. Since 
this is the final step in the treatment process monitoring of the Adsorption System, 
effluent sampling is undoubtedly provided external to the system. This effluent data 
should be maintained in the Carbon System Logbook 

6.3 PRESSURE GAUGES 

Pressure gauges are provided at the inlet of each adsorber, which enable the Operator to 
monitor the pressure drop moss  the "lead" adsorber. Should solids escape the filtration 
system they will collect on top of the carbon bed in this adsorber, and will be reflected 
in an increase in pressure drop moss the adsorber. 

6.4 CARBON EXHAUSTION 

As the influent water passes down through the "lead" adsoher, the organics are removed 
in the upper part of the bed. When the carbon in the top of the bed becomes saturated 
with organics, adsorption takes place lower in the bed. Eventually the entire bed becomes 
saturated and adsorption proceeds in the "polish" adsorber. 

When monitoring of the interstate water indicates that it is approaching the influent to the 
system, it is time to change the carbon in the "lead" adsorber. 
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7.0 CARBON TRANSFER PROCEDURES 

7.1 GENERAL 

The following description is based upon delivery and removal of carbon using Envirotrol's 
standard truck-trailer Units. Data on this trailer is contained in Paragraph 1.8 BULK 
TRUCK DATA 

This trailer pennits delivery of firesh carbon and removal of spent carbon using oniy one 
trailer. 

Envirotrol's truck drivers are thoroughly trained and experienced in all phases of carbon 
transfer and are capable of directing the carbon transfer in a safe and efficient manner. 

7.2 SITE mQUEME3Ts 

A flat paved area is required adjacent to the Adsorption System to park the carbon truck 
for carbon transfer. When the spent carbon slurry is transferred to the trailer, total weight 
of the unit could be as much as 100,000 pounds. 

7.3 UTILITY REQWh4E"S 

A 1%" compressed air line at 60 PSIG maximum should be connected to each adsorber. 
It is recommended that this be a permanent connection. Minima pressure required is 
25 PSIG. 

Clean plant water should be available at about 100 GPM and 30 to 60 PSIG. This could 
be connected by hose to the 1X' drain connection provided at the bottom of each 
adsorber. If the system is equipped for backwashing or backt'iushing, that source could 
be utilized for carbon transfers. 

A minimum %I' compressed air hose connection is required to furnish 15 PSIG air to the 
trailer. 

Clean plant water should also be available at 100 GPM and 15 PSIG for the traiIer. 

7.4 TRANSFERRING SPENT CARBON TO THE TRAILER 

Prior to the arrival of the Envirotrol Carbon Trailer, the adsorber containing spent carbon 
should have been taken "off-line", and the other adsorber set in the single stage mode. 
When the trailer arrives on-site hoses are connected from the adsorber carbon outlet to 
the trailer spent carbon inlet, the adsorber is pressurized with compressed air and the 
carbon is transferred. When the transfer is complete the compressed air is shut OK the 
adsorber vented and the trailer drained. 
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The following steps are taken to accomplish this spent carbon transfer: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

With all adsorber valves closed, connect a 4" hose from the quick-connect 
coupling at the adsorber carbon outlet to the quick-connect on the trailer. The 
driver will make all connections at the trailer. 

The driver will open one of the trailer manways or a vent valve to vent the trailer 
and will open the inlet valve on the trailer. 

Connect a water hose to the 3/6' quick-connect coupling just after the 4" carbon 
valve at the adsorber outlet. Open the 3/4" valve and fill the 4" transfer hose with 
water, then tum off the valve. 

Check that the adsorber is filled with water, then open the compressed air valve 
until the adsorber is pressurized to 25 to 30 PSIG. 

Open the 4" adsorber carbon outlet valve and continue to monitor the adsarber 
pressure to mahtain it in the 25 to 30 PSIG range. 

The transfer should require about 15 to 20 minutes. When the transfer is finished 
the adsorber pressure will drop and the Operator will be able to hear the sound of 
air passing through the transfer hose. 

In case there is a heel of carbon remaining in the adsorber, close the carbon outlet 
valve fiom the adsorber and add water to the bottom of the adsorber either 
through the 11/21' drain connection or by directing the outlet fi-om the other 
adsorber througll the spent adsorbas underdrain outlet valve. Leave the 
compressed air valve open and leave the water flow for about 5 minutes. 

Close the water valve and when the adsorber pressure builds up to 25 to 30 PSIG, 
reopen 4" carbon valve and repeat step 6 above. 

Close the adsorber air valve and open the adsorber vent valve. The adsorber will 
also vent through the trailer vent valve (or manway). 

Close the adsorber carbon outlet valve and disconnect all hoses. The driver will 
disconnect hoses i?om the trailer and operate the trailer valves as required. 

The driver will close the trailer manway, connect the air hose to the trailer spent 
carbon compartrnent, pressurize the trailer to 12 to 14 PSIG and will open the 
trailer drain valve to remove the water fiom the spent carbon. 

When the spent carbon compartment is drained the driver will disconnect the air 
hose, open the vent valve and close the drain valves. 
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'- 7.5 TRCWSFERRDJG FRESH CARBON TO THE ADSORBER 

After the spent carbon transfer is completed the adsorber is empty and ready to be filled 
with fresh carbon. The d o n ,  air and water hoses are reconnected, a "heel" of water is 
added to the adsorber, the trailer is pressurized and the carbon is transferred. When the 
h h  carbon transfer is complete, adsorber and truck are vented, the truck is ready to 
leave the site and the adsorber is ready to be placed back into service. 

The following steps are taken to accomplish this k h  carbon transfer: 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

Fill the fresh carbon compartments of the trailer with water. If the carbon was 
delivered wet, about 1,000 gallons of water will be required; if the carbon was 
delivered dry, about 2,000 ,glans of water will be required. Connect the water 
line to the trailer. The driver will open the manway covers and open the manual 
vent valves, as necessary. The plant water valve can then be opened. The dnver 
will monitor the filling operation and tell the operator when it is necessary to 
close the plant water valve. The driver will then close the manways and vent 
valves and disconnect the water hose ikom the truck. 

Place 500-800 ,gillom of water in the empty adsorber. This serves as a cushion 
to protect the underdrain and tank lining from the incoming carbon sluny. This 
can be accomplished by connecting the plant water hose to the 1%'' drain 
connection from the effluent pipe at the bottom of the adsorber. 

Connect a 4" hose from the adsorber carbon fill line to the trailer. 

Connect the plant compressed air line to the air connection on the trailer. 

Open the vent valve fiom the adsorber and close all other adsorber valves. 

Fill the 4" carbon transfer hose and piping with water. This can be done by 
connecting a hose to the 3/6' flush connection adjacent to the 4" carbon inlet valve 
at the adsorber. 

The driver will now pressurize the fksh carbon compartments of the trailer by 
slowly opening the air valve and bringing the trailer pressure up to 15 PSIG. 

Open the adsorber carbon fill valve. The driver will then open the carbon valves 
on the trailer to initiate the carbon slurry transfer. 

Open the 11/21' drain valve at the adsorber effluent pipe and permit water to drain 
to the floor. Since there is substantially more water transfmed than required to 
slurry the carbon this will minimize the amount of excess water vented gorn the 
adsorber in the later stages of the carbon transfer. 
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z.l 7.5 TRANSFERRING FRESH CARBON TO THE ADSORBER (Continued) 

10. 

11. 

12. 

13. 

14. 

When all the slurry and water are transfxred -&om the trailer, air Will start to vent 
kom the adsorber indicating completion of the transfer. 

Close the air valve to the trailer. The driver will close the other valves as 
required and open the trailer vent valves to relieve the pressure to the trailer. 

Close the adsorber drain valve. 

When the adsorber and truck are completely vented, close the carbon inlet valve 
and disconnect the hoses. Before disconneCting the hose -&om the carbon inlet, 
open the adjacent %" flush valve to be certain the line is not under pressure. 

Before putting the adsorbex- on line, it may have to be backflushed as described 
in Paragraph 3.4. 
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The adsorbers are ASME rated pressure vessels, protected by safety valves to prevent 
their exposure to pressure in excess of 75 PSIG. An annual inspection of the exterior and 
interior of the vessels should be made. This can best be done during the carbon exchange 
since the interior can only be examined after the carbon is removed. At this time, the 
vessel lining should be examined for wear and the underdrain e.xamined for possible 
damage. The vessel exterior can be exaxnined at any time for signs of leakage or damage. 

Pressure gauges have been installed and will enable the Operator to determine the 
pressure drop across each adsorber. If these readings are recorded regularly, the Operator 
will be able to teIl when normal values are exceeded. This would indicate the possible 
accumulation of fines or dirt on the top of the carbon bed. Since this unit is preceded by 
pressure filters, it is unlikely that this should occur. If it should, the adsorber should be 
backflushed as described Paragraph 3.4. 

In the event that something should damage or break an underdrain nozzle, carbon would 
enter the underdrain and the adsorber effluent line. A fine mesh screen has been provided 
at the effluent n o d e  at the bottom of the adsorber, to intercept the carbon in the event 
of a n o d e  failure. This condition will be accompanied by a very rapid rise in pressure 
drop m o s s  the adsorber. Should this occur, the adsorber must be emptied of carbon and 
drained so the underdrain can be accessed and repairs made. Several spare n o d e s  have 
been provided with the system in case they are required. The other adsorber should be 
operated in single stage mode until repairs can be made. 

Liquid relief valves are provided for the adsorber vessels. These valves are ASME 
approved for this service and are rated to relief within k 3% of the 75 PSIG rnavimUm 
allowable working pressure. It is recommended that the system be operated at 65 PSIG 
or less. Since the normal operating pressure should be less that 35 PSIG this allows a 
generous margin for operation. 
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9.0 SAFETY 

9.1 OXYGEN DEPLETION IN CARBON VESSELS 

It has been observed that atmospheres in vessels containing wet, drained granular 
activated carbon are oxygen defficient. Laboratory experiments since have 
conhnned that granular activated carbon in a wet or moist condition can adsorb 
oxygen content of air in an isolated space below the level required to support life. 

It appears that this phenomenon occurs with all types of wet, activated carbon, and 
the rate of depletion of come varies with the degree of exposure to the air. Thus, 
it is relatively rapid in a drained carbon bed. 

It must be assumed that this occurs with spent as well as virgin or reactivated 
carbon. Accordingly, all confined spaces containing activated carbon must be 
assumed to be hazardous. A confined space entry procedure should be established 
and all OSHA regulations regarding safety procedures applicable to respiratory 
protection in oxygen deficient atmospheres strictly followed. 

9.2 EMERGENCY PROCEDURES 

Should some malhction require shutdown of an adsorber, it can be taken "Off 
Line" and the flow diverted to the second adsorber, or the flow can be stopped 
and the entire system shut down. 

If a major leak or similar problem occur, the necessary elements shall be shut 
down or taken off line immediately. Repairs should be made and the system leak 
tested before resuming operation. "Note" that the adsorber vessels are "Lined 
Carbon Steel" and no welding should be done on the tanks without first emptying 
the vessel and subsequently repaking the lining. 

9.3 RECORD KEEPING 

The Operator's Log should maintain a continuous record of adsorber system 
configuration, flow rate, and pressure reading. Water samples should be taken 
regularly and records maintained of the influent and effluent analysis of each 
adsorber. This might include pH, TOC level, BOD, COD, toxicity, specific 
organic concentmtions, and inorganic concentration data. 

17 





S-pecial Note 

The box that is included with this shipment contains some fiagle items and must be unpacked 
carefhlly and stored in a safe location until needed. All hgile items are located in the upper 
portion of the drum. These items are pressure gages (with glass fronts), plastic orthos nozzles, 
and gaskets. 

Items Descriptions 

1 One (1) channel skid with 8’-0“ diameter tanks attached (2 tanks per skid). 

2 One (1) box containing the following bags and items: 

One (1) bag marked Pressure Gages - this bag contains 2 pressure gages 
which install in the top ports of the two 1/2“ sample valves instailed in the 
front (manway slide) piping of the unit. These ports presently have 1/2” 
steel plugs marked A and B. Remove plug A and B and install the gages 
in these ports. 

One (1) bag marked spare orthos nodes  - this bag contains 8 spare 
underdrain nozzles which Will install as needed. 

One (1) bag marked Spare O-rings - this bag contains 1 spare 6” manway 
O-ring and 1 spare 18” m w a y  O-ring. Install as needed. 

3 One (1) lifting beam - this lifting beam is being provided for proper and safe 
lifting of the units. Please return with truck 
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DATA PACKAGE 

LOCATION: 

PC'RCWE ORDER NO.: l.lg70 

432 Green St., Sewickley. Pa. 15143-0061 

DESCRIPTION: 8' D i a m e t e r  Adsorber Tank 

rTEVNO.: - - 

NATIONAL B 0 . W  NO.: 0054 

PA. Tk\K & ?ZBE S E W  SO.: 0175-1 
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DATA PACKAGE 

CUSTOMER: Envirotrol , Inc. 

LOCATION: 

PLTCHASE ORDER NO. : 11970 

DESCRIPTION: 8’ Diameter Adsorber Tank 

432 Green St., Sewickley, Pa. 15143-0061 

lTEMNO.: - - 

NATIONAL BOARD NO.: 0055 

PA. TA?K & T L . E  SERLAL, ’NO.: 0175-2 

r”. : . ”  
1 
\ 



PENNSYLVANIA TANK & TUBE, INC. 
- 429 Saxonburg Blvd., P. 0. Box 217, Saxonburg, Pa. 160% Phone (412) 352-1277 Fax (412) 3524166 - 
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THE NATIONAL BOARD OF BOILER AND 
PRESSURE VESSEL INSPECTORS 

Certificate of Authorization 

THIS IS TO CERTIFY that PENWYLVANIA T A ? ?  & TUBE. TNC. 

6 A******** AVT.4 1605 LO9 SAX0 D C r R G  urn.. SA-. P F m . V  

**~~***f******~f*****************************~*~***~********* 

is hereby authorized to use the 
of The  National Board of Boiler and Pressure Vessel Inspectors for 

"NATIONAL BOARD CODE REPAIRS AND/OR ALTERATIONS AT THE 
ABOVE LOCATION AND EXTENDED FOR FIELD REPAIRS AND/OR 

ALTERATIONS CONTROLLED BY THIS LOCATION" 
in accordance with the applicable rules of The National Board of 
Boiler and Pressure Vesse2 Inspectors. The use ofthe Repair symbol 
and the authority granted by this Certificafe of Authorization are 
subject to the provisions of the agreement set forth in the ag- 
plication. Any repair stomped with this symbol shall have been made 
strictly in accordance with the provisions of the National Board 
Inspection Code. 
THIS AUTHORIL4TION issued or renewed on X4Rm 2 4 ,  1994 

Repair Symbol 

and expires on K~RCS 23. 19 07  b 
W E  NATIONAL BOARD OF BOILER AND PRESSURE VESSEL INSPECTORS 

Executive Director 

NE 207 



FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 
As Reauired by the Provisions of the ASME Code Rules. Section VIII. Division 7 

Manufactured and certified by Pennsylvania Tank & Tube. Inc., 409 Saxonburg Blvd.. Saxonburg, Pa. 16056 
vame and anares ol Manuaawef) 

ErviroTrol. Inc.. 432 Green St., Sewickley, Pa. 15143-0061 
(Name ana aaafess 01 Purcnaseo 

vame and aaaressi 

Manuraciured for 

Locatmn of Installahon Unknown -_ 
_ _  Vertical 8'4" Dia. Adsoher Tank 01 75-2 

,nonz ven a t  sonere) vans sooatatw in. VOWI. mil( e m .  so) v q i  ;a* 3 '1. 
Type 

-_ - D-1075-1 Rev. 0 0055 1995 
I3dl SWsC (Ofawvlg NO I (NarL Boara No, (CRNi 

1992,93A - ASME Code. Sectran VtI1. Div. 1 
iawn aria Mooma i a e i  Coo. Case No 3C.?z.dl %.v ;? tar dC . ;;.a. 

Items 6 - 1 1 incl. to be completed for single wall vessds. jackets Of iaclceted vessels. S h d l  of heat exchangers. or chamDer of multichamber vesseis 
6 Shell (a) No. of courseis). One (b) Overall length (ft. & in.): 5'-2 112" 

I I -. .. -.* Ad'-'*- Cucurn ,om Sd* A : & C i;.l:setsl I watermi T k n * n s s  - O M  JOlm CCd: A) 

7 Heads: (a) SA516-70 (b) SA516-70 
(Ma0 Soec No.. Graae or Tyne - i -me L ;amo (Marl Sees No.. Grad3 of rypej H T 7im d Toma 

IS Heads: (a) ----.--- 
[Mati Soec No.. iraoo of Typo~ H P Time L Tamo 



FORM U-1 MANUFACTURER’S DATA REPORT FOR PRESSURE VESSELS 
As Required by the Provisions of the ASME Code Rules. Section VIII. Division 1 

r 
Coursetsi Matem: ThKlnuSS LOW JolR fCdL A1 Circurn Joint Cat  A 9 8 C: 

3 

weat -,aa-m+r* 

4 

NO 3irmwar vI ~em:n It 8 1r.I SDacGraw ar T ~ O  Yarn a n  T ~ W  

11 96 5-2 112“ I SA516-70 1 .313 0 I 1 

- -  - - I - I  - I  - - - - -  - 7  _. 

5 

- --: I cull ~ o o r  N O W  86 :m =uil 50s: No- 3‘ dmc 

Spat I 85 1 None 1 85 I None - 1  

7 - -  _. _. - --- * - - -  - - - - 

Manuiactured and certified by 

Manufactured for 

Location of Insallatton Unknown 

Pennsylvania Tank & Tube. Inc., 409 Saxonburg Blvd.. Saxonburg, Pa. 16056 
(Name ma aaoreis oi Manuauurer) 

Envirotrol. Inc.. 432 Green St.. Sewickley. Pa. 15143-0061 
iNam a110 aoaeu 01 Purcnasw) 

I Name ma aoatessi 

2 

Vertical 8’4” Dia. Adsorber Tank 01 75-1 
-on.? vdn or wwot i;am sooarator. Jkt. v*slsl. b a t  oxen.. etc.) Mig 5. Setlai No 

Type. 

7 51075-7 Rev. 0 0054 1995 
r3rawm-g NO.) INWI k a r a  NQi 

7 Heads:  (a) SA516-70 (b) SA516-70 
(?&ax7 boc No.. Graw or Type) H T Tune & Temp (Mafl S w  No.. Graos or T y w .  e T Time & Temo 

I f  Removable. bolts used (describe other fastening) 
;MarlSpoc. NQ. Graae. SIZO. KO.) 

8 Type of jacket Jacket dosure 
,3ess:ee as saw b YIIO. oat x;. 

If bar. give dimensions If bolted. describe or SketLk 

9 MAWP 75 - psiatmax. temp. 150 - deg. F. Min. aesign metal temp. -20 deg. Fat 75 psi 

-------- 
Floatng (Marl Spec No.) Du. In Nom. inn. In Goan. Allow.. in AKaCnment 

13 Tubes: 
Marl Soec NO Grace or Typo 00. in Nom. Ink.. ,n. Numer Typo tSiraapnt or .. 



t CERTIFICATE OF 
i AUTHORIZATION 

. .  A -  his certificate accredits the named company as uuthorized b use the indicated 
ymbd of the American Society of Mechanicol Engineers (ASME) for the scope of 
divity shown befow in accordance with the applicobte d e s  of the ASME Boiler 
ind Pressure Vessel Code. The use of the code symbol and he authority granted 
17 this Certificate of Authorization are subjed to the provisions of he ogteement 
et forth in the application. Any construction stamped with this symbol shall have 
ieen buitt strictly in occordance with the provisions of he ASME Soiler and Pressure 
lessel Code. 

IOMPANY PENHSYLYANIA TANK I: NBE, IWC. 
SAXON3URG PLANT 

409 SAXONBURG BLVD. 
SAXONBURG, PENNSY LVM I A  16056 

;COPE 

AUTHORIZED 

EXPIRES 

CERTIFICATE NUMBER 

SYMBOL 

< 

FEBRUARY 11, 1994 

FEBRUARY 11, 1997 

27,515 

U 

n . 

CHAIRMAN OF THE BOILER 
AND PRESSURE VESSEt COMMITTEE 

h 8- 
DIRECTOR, ACCREDITATION AND CERTIFICATION 



. .  

CERTIFIUE OF 
B ., .. AUTHORIZATION 
I h i s  ctrtificde occndits the named company as authorized )O use he indicstt? 
tyrnbol of the h e r i c o n  Society of K,echanical Engineeo (ASME) for tlx scope af 
pctivity shown below in occordance with ttte opplicoble rules of the K M E  Bc,:ler 
and Pressure Vessel Code. The use of the code symbot and the ovthority g.-=nted 
by th:s Ctrtifi:cfe of AJthoriza!;on ore sutied to the p~ovir;ons of the os-eemerit 
re! forth h the opp!icatian. Any consfruction sfomped with this syrnbof rhoil h c v e  
been built strictly in accordonce with the provisions of the AStAE Bailer on3 Preisure 
Vessel Code. 

COh'*PANY P C H K S Y l V M ! A  TASK i TUBE, IHC. 
SXXOH2UP.C PLAKT 

409 SAX3SE;IRC K V O .  
SAXONa'JRG, P i H H S Y L V M I A  16056 

SCOPE 

FOYER BOILERS AT THE A S Y E  LOCATIOH 
AY3 FIELD SITES C O K R G L L E D  BY THIS LOCATION 

AU Tri 0 R i Z E D 

EXPiR E 5 

CE R TLF I U T E  NUN, 5 E R 

FEBRJARY 11, 1994 

FEBEUAGY 11, 1947 

27,544 

SYhr,9C>L f 

n 

CHA!R!.tkN OF THE BOILER 
AN0 PRESSIJRE VESSEL COMMlnEE 
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1' 
I 

PEP4,"YL\, LVAN!A TANK & TUEE, INC. 
i 

BILL OF u p  I ER~ALS 

I p G Rc 368- 4/ S//l 
G z L V  , Q 3 Z  W L L )  P1Pr sd-H WOW sf 

! 

1 i i 

1 : 

I 1 

1 

I I 

t 

I I 
1 1 I 

I 

'Materiol Test Repons Required "Muterial Stamping Required 





C E MACPHERSC J COMPANY 
Divisian of Canadian Erectors Ltd. 

KINGSTON, ONTARIO K7L 4W2 p". 

4 

CERTIFICATE OF COMPLIANCE 
DATE 0 4 / 1 7 / 9 5  

CUSTOMER PENNSYLVANIA TANK & TUBE,  I N C .  

ATTN: QUALITTY CONTXOL 

PURCXME ORDER # 0495-0275 

WORK ORDER # 62 8 64 

DESCRIPTION 2 ASME FD 96.000" OD 0.438"t 1.50"SF 
96.O"DR 7.000"ICR 16.781"IDD 

QUANTITY MILL TEST NUMBER M A T E R I Z  SA 516-70 

2 ALG 0 8 5 4 s  - 50336 

WE HEREBY CERTIFY THAT THESE HEADS CONFORM TO THE ABOVE 
DESCRIPTION AND THAT THEY WERE 
CODE SECTION V I I I  DIVISION 1 LATEST EDITION 
INCLUDING UCS 79 ( a ) ,  
HEAT TREATED. 

FORMED TO A.S.M.E. 

UG-81 A N D  WERE NOT POST FORMED 

NOTE: We must receive written notice a t  time of order 
if vessel will contain l e t h a l  substances. 

TEST REPORTS 
We are pleased f o  attach your copies of Mill Test Reports andlor Letter of Compliance for 
maferial on your  above order. 



ALGOMA hELINC, 

AL( iUMA STEEL.  I N C  F O R  
( z  E: MCI'IiERIXJN CO *- D I V  CDN ERECTORS L T D  
PO BOX 320, 
K'INGSTON, ONTARTO K7L 4W2 

tee1 Inc. P.O. Box 1400 
Marie, Ontario, Canada P6A 5P2 

ALGOMA STEEL- TNC F O R  
C E MACPHERSON C/D CHINA S'i'15:EL L T U  
1.69 I N D U S T R I A L  PAR]( CRESCENT, 
SAIJLT S T E ,  MARIE , (lI.ITARt(S 1 8  

__ __ - * .... ~ ._-I_. 
TALLY NUMUER SIIIPPER'S HIJMBIR CARRIER 

~ T E  
E. C)U O : L / 9 4  5 - 0 1 - 0 ! 3  431362 ( 2 . -  1  DATE 4 7 I h .J CARTAGE - 1 0 

. __ _______ ---I -. ._I___..._ I_ __I..-___ ~ 

CllSTOMER SPECIFICATION 

t.IN PLATE - CARGON -- ASME SA 51.6 70 ( 1 9 9 2 )  - PUQ - FUR DISt IED AND COLD FLANGED 
t 4E:A I1 s 

-- 
SUPPLEMENTARY INSTRIJCTIONS 

MAIL TEST REPORTS TO CHARGE TO ADURESS 

I 

C, E. MACPHERSOd COMPANY 

fi?! LL-T E s 1-R EPQR T 5 
A l  GOMA S l t f I  INC IILI4EBY CLfiTlFlES 
T l l A T  I l l E  MATERIAL IICIICIN DESCRIBED 
WAS M A I I E  AND 1 CSl f D IN ACCORDANCE 
WIT11 TtlE RlJLCS Of IIIC SPEClflCATlOtJ 
SIIOWN I l f R E l N  AND AS CONTAINCD 111 

THE COMPANY RECOI3DS 

PL.A'I'E NO. WEXGI-IT 
HEAT PIECES 
08yj45 55 1 4355 

NlJM BE R 
5 0 336 

PLATE 
Nllf l  BE R HEAT 

NU WE I GH T 
PIECES 

~ * * * * k * * * * * * * * * * M E C H A N r C A L  P R 0 P E R T I E S k A * .k * A. * * k A .k * A * 
SAMPLE TEST T E S T  TEST Y I E L D  E N S I L E  * X 61.OYG * 

t4EAT NUMBER GAUGE COND. METW. I I I R .  KSI J' KSI/ 2 8 /' 

013:34s 50336 ,4375 k R  .2 'I' 49 79 24 . .  

P L A T E  

A * * * * * * *  1p * ;t/. *1/6 */ * C A E  M I C A L P R 0 P E R T I E S * * * * *. * * A. k .A. . -A 

1-1 1:: R 'I' C MN s P 61 Cli n):t ClJ MO At-T ALS CB V B T I  N 
0054s 55 .21 1,05 .009 ,010 -22 ,03 ,01 -01 .01 ,029 ,026 (.008<.008 

.- 
; ACCEPTABLE TO I 

ASME 

* t WARNING * * Tl lE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH T I W  CERTIFICATE IS ISSUED MEETS TIlE MlNlMllM 
"'r4 r '  P T t x x r x I '  Ahln 171 TIO: C&IFMJCAI ANAJ YSlS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH TtlE flEOtJlf~EMENTS OF 



. 
C E MACPHERSC_J COMPANY - 

Division of Canadian Erectors Ltd. 
KINGSTON, ONTARIO K7L 4W2 p"". 

P 

CERTIFICATE OF COMPLIANCE 
DATE 0 4 / 1 7 / 9 5  

CUSTOMER PENNSYLVANIA TANK & TUBE, I N C .  

ATTN: QUALITY CONTROL 

PURCHASE ORDER # 0 4 9 5 - 0 1 7 5  

WORK ORDER # 62 8 63 
DESCRIPTION 2 ASME 2:1 SE 96.000" OD 0.313"t 2.OO"SF 

2 3 . 8 4 4 " I D D  

QUANTITY MILL TEST NUMBER MATERIAL SA 516-70 

2 A L G  9335P - 38796 4 

WE HEREBY CERTIFY  THAT THESE HEADS CONFORM TO THE ABOVE 
DESCRIPTION AND THAT THEY WERE 
CODE SECTION V I I I  D N I S I O N  1 LATEST EDITION 
INCLUDING UCS 7 9 ( d ) ,  
HEAT TREXFED.  

FORMED TO A.S.M.E. 

UG-81 AND WERE NOT POST FORMED 

NOT3:  W e  must receive writ ten notice a t  time of order 
i f  vessel w i l l  contain l e tha l  substances. 

TEST REPORTS 
We are pleased to attach your copies of Mill  Test Reports and/or Letter of Compliance for 
material on your above Order. 



lee1 liic. P.O. BOX 1400 
Marie, Ontario, Canada P6A 5P2 

.... 



-EM1 KL Mm -0 

3 
A M C A S h E  & CU 
3 4 0 0  P) UOLF RD 
F R A N K L f N  PARK IL 60131 

euovyncum 

1 r 
A CI CASTLE G. CO 

F R A N K L I N  PARK I L  60131 
3400 N WOLF RD aAY 4 1 

J 

u/ 
4850 512044 7800 



CQtDs I INDUSTRIAL PRODUCTS DIV. 
MAIN OFFICE, CUOAHY, WI  53110 

, 3 1 
.?ETllOLrU:4 ? 1 3 E  =ID SPL'i 

'CUSTOMER OROER no CAOlSH OROER NO LAOISM INVOICE NO 

04031-5 G37973A A69025 
__. 

SHIPPING P U N T  UATE SHIPPED DATE OF REPCRT 

CnT!! I IXUA, KY 0 6 / 0 7 / 9 5  

-- 
CHEMICAL COMPOSITION 

j c j Mn j P 1 s 1 5 1  j NI 1 Cr 1 MO 1 cu 1 v 
I 

MECHANICAL PROPtRflES 
Yield KSI 1 Tensile KSI I Elonp. W 1 R A 

,ITEM NO. DESCRIPTION SPECICICATlOC( CODE n u 1  NO. 

I I I I I I 
! I I I i I 

CHEMICAL COMPOSITION 
1-- 

I 

MECHANICAL PROPERTIE3 

NOTES 

STARTING .?,A\: IYATrJRIAL : 

c I Mn 1 P 1 S 1 SI 1 Nt I Cr 1 MO 1 CU 1 V 1 CB 

WAWR OUENCH 1650 I T€YP€R 

Y h I d K S l /  feniile KSI 1 Elong % 1 a A 

r""\ COLD FORME3. THESE 
OF UG-81, UG-79 and 

SPECIFICATION COOE DESCRIPTION 

1.A Df SF d 

HEAT NO. 

7- CHEMICAL COMPOSITION 

j c 1 Mn 1 P 1 S 1 Si 1 NI 1 Cr 1 MO I Cu 1 V 1 CB 
! 
I 

MECHANICAL PROPERTIES 
Y l e ~ a K S l l  Tensile KSI 1 Elong. pb 1 R A 

.GcVE { FfTT1NtS HAVE A MAXIMUM HARDNESS OF 197 SHN 

FITTINGS CONFORM TO THE REOUIREMENT3 OF MSS-SPB 

MAGNETIC PARTICLE l(lSP6CTED A N 0  ACCEPTED PER UOlSH PROC. 

TENSILE SPECIMEP I T W  I 
1 StD. RO. 

I FULL SEC. 

1 STRIP .- 

~. .--. 
ULTRASONICALLY INSPECTED AND ACCEPTED PER U O I S H  WOC. ITEM 1 H U T  TREATMEHl 

NOT RfOUlREO 

1'111153 RELlNE 1 7 5  Liauo PENETRANT INSPECTED AND ACCEPTED PER UOISH moc. 
ABOVE NORM 1OSO'F 
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97 7-3-9?  
jq':z / 4314 

t3 4 ssi= ro: G fi A F f . V A 1  ' I E & F3 7'7 IN ti 
~ 1 2 3 4 5  S. : fARSHFIELD A V E .  

CALJMET P A R K ;  .IL 6 0 6 4 3  
s .A 

I 

H E A T  CO[ 
A Y  UP 

% SHEAF --- 
Lt'hTERAL . FOOT FOUNDS 

EXI'ANSION ---+ . 

I .c 



I rCM NO 

- 
MATERIAL DESCRIPTION 

MAIL 
SIZE WALL 

I8 - 5ClI.) 

L YIELD STR 

tIEATI 
1.07 NO. 

MIN 

PSI 
t iyono 

€LONG *A 
IN 1" 

TENSILE STR 

:a'.; ] SPEClFlCPTlON LI GRADE 1 
I 

. I  

TI 
7 

co 
7 

. .  



b 
NORTH SI'AR STEEL u 1 

-1 Nfs Seamless Tubular Products CERTIFIED TEST REPORT 
1 

HYDROSTATIC TEST (psi): ' 3 i j  0 6:) 

t 1AF DtGSS : x :  : RB A\) 82 
CHF1F:F'Y IMFCT TST I I 

1 I 

lhis malenal has been produce0 an0 lesled in a :cu#ilaIice with 
the requiremenlo 01 applicable JpeciIlcallons unless Olhelw15e 
Iisled below We hereby certily that the above lesl lesutts are 
rearesentat)ve ot Ihoae conlainsdm rheiecords 0)  lhe company SWORN AND SUBSCRIBED TO BEFORE ME 
Any mwiticalion lo this CortdIcaI~on as provldeU by Nonh Stnr 
Sleet wilhoul the expressed wctlten consenl 01 Norlh Stnr Sleet 
nogales the valnfity ol this tesl rep00 THIS DAY 
Norlh Star Sleel 19 no1 r e s p s l b l e  lor the Inablllly 01 IhtS 
rna~erial 10 meet specilic applic?lions 

Notary Publlc 

SIGNEO w/ly MY COMMISSION EXPIRES 

THIS CERTIFICATE IS NOTORIZED ONLY 
DAIE: ' <bIh-L WHEN REOLJESTED 

.̂..A*.... 



RIIW OR= m. MlLl OROLP yo. SMX?rn ' f  uo. YcIlWD FRO) 

P-29 0 00 319-6615 0104-10105-04/05 BETHLEHEM 
p1 

QUALITY STEEL MELTED AND MANUFACTURED IN USA 
SPEC:FI CAT1 OY 1 

D*E SitWm 

4 /25 /95  

ASTM A36-94 

- 
;6rSPEZiOW-TZST REPORTS 

10538 3 SWORN TEST REPORTS 
REFER TO ORDER FOR SPECIAL MAILING 

181N143 

4 
11 
4c 

L 6 X 6 X 1 / 2  
L6X6 X I  /2 
L6X6X1/2  

, 
I.- - 

m - 
4 0  
20 
20 

IN. 

1 
nt I a 

97 



J. G. DCUPP?ANs Q. A. MANAGE? 

- . . . ,  . . _ _ . _ _  - . .  ... . .  



. 

Schulz (Mfg) Sdn Bhd 
La 8 JlIanPWsmuwt 6 
em3 KIUU 
sH.ngorMb% 
Tc( 6036891566 
F u  6a3aeSlssO 

Cenduta No.: 

j ABNAHMEPR~FZEUGNIS t- %?= @;a -= CERTIFIED MATERIAL TEST REPORT 
z-s*: HlSO25 I m %OEERT JAMES SALES 

v c 1 m  

'I 

i 
b 

0 
D 

3 
1 

b 
m 



I 

I 
! 

I 
I 
! 

i 

I 

f 
' 

I: 
I. 

/ Jd 

3 

7 
rd n 

I Materid Test Report e 
1301 North M d r b  Street  
Wildwood, Florida 34785-0601 
(904) 748-1313 
(904) 748-0533 (fAX) ,q!{rq <*(- . fq?u 

sou ,I) m: 
ROBERTJAMES SALES, INC. 
P.O. BOX 1672 

Pitrchase Order riunibcr : A6750 
Customer I AS1 aomber : C05GG36D 

Ship date : 00 Nov 94 
Load nurniicr : 4232 1-4 

BkJFFAl-0, NY 1421 G 1 

I B PARTNUMBER 1 QUAMTITY I OESCRlPtlON 8PECIFtCATIONS ANU PROC 

132000  1,040* 4- rl-scn aos UPS T P ~ O ~ P J O ~ L  ASME SA312-93, ASTM AJl2-93 WELDED > -  

' * , DATE -1(/.p ?/$<! 
FOOTAGE I 

- 

.b..L"MMp4upY;sl'-1,.1" L/ / Mo N Z  TI Olher 6 
13200D a5253 9t57a9 X 0.018 1.76 0.030 9.042 @A& 10.32 1 . 1 Y  

0.020 1-77 0.031 O.O<O 0.43 $8.58 m.32 
42175 710152 0.016 3.72 Q.027 0.013 0.41 f0.21 8.27 

. 0.021 1.51 0.023 0.010 0.60 10.10 9.08 
0.012 1-19 0-OZG 0.002 0.4? 10.13 9.77 

132UWO 42055 
1320UO 
132000 42369 (L""4: 
132080 42718 9507 n 

n . .  

CAUTION; Processing that produces fumes antl dust may cause respiratory disease: Especially alloys containing Chromium and Nickel. 
CERTIFICATION: We certify that the analysis figures aro Correct as contained iil ihc records of l lw company imd thai Ilre malerial Is frcc from (nercu 
and low meiling ailoy contamination. This product fs manufactured In the USA. 
HEAT TREATMENT: Solution annealed at a minimum of 1900 F and waler quenched to below 800 F within 3 mlnute 



IiLiSr NO. 

MARK NO.- 



MY-1  7-1595 03: 18 
. . . .  

. .  . .  

TO : 

HEAT 

ROBERT JhHES SALES 
PO POX 'i (672 
BUFFALCI, NY, 

m - J ; Y . E S  S%ES 1 ~ .  716 874 p . m -  
. .  

. . . .  . .  . . .  . .  ' 

. .  
. .  

, . " 

. .  . .  

. . . .  . . . . . .  . . .  . . . . .  . . . . . .  . .  
. . .  . . .  I .  . . .  . .  ... . . .  

. .  
I.  . . .  

. . . . . . .  . . . .  
. .  

. .  . . .  . . .  . : '  . .  : . :  c . .  

. . . . .  

. .  
E{RISTOL METALS INC. 

. . .  . .  . .  
. .  . .  

. ;. 

MILL TEST REFORT' .. 

NO. ITEM DESCRIPTfON 

91 771 1 

CUST NO: 37200611 ' 

. -  
. .  D A T E : .  f 1/23/94 . . .  , . .  

. . . . . . . . . .  
. .  . .  . . . . .  

' .  . . . .  
. , '  . . . .  

. . .  

. .  
I .  :..: 

. 

..... - ..- 

HEAT NO. 

94 771 4 

~ N I )  WATER 
ISELOW 800 
LESS THAN 

ANNEALED AT f 9 Q O  DEG F. 
QUENCIIED TU 
DEG. F. 
3 M I N I  

IN 
R AD I OGRRF H I  C 
EXkMINATZON 
COMPLETED 

YES 
. , '  . .  . . .  

.: 
NA 
. . . . .  

: .  . . .  
: ' .. 

WE CERTIFY T H I S  REPORT TO PE 
TRUE AND ACCURATE, ACCORDING 
TO O U R  R E C O R D S  ON FILE. 

r""*. 

rnM Pis,-.- 

MkRK .- 



TYPE I" :I 1.. 

l i  
I :  
I i  il -i 



r LI.1XNl-l L * LO&GITUOINAL T . 1NANbVl ItSE 
c 

1 C STIN0 I INSPL CTION INf OIIMATION 

'T' 1-11 .. 



I I 

BtJNDLES ( P C S A l  SIIIPI'IO I WT SIllPPED I 

SIGN AND DATE DHIVEH'S COPY FOR HECEIPT of 
MATEflIAL AND IF CIIECKED, TEST HEPORTS. 

SCHIPTION . ITEM 2 
.. 

SCnlPTlON - ITEM 3 

8ML IP IWT ONLY) 

1:EIVE.D BY DATE RECEIVED 

-REff 
I I 

I 
I 

BUNDLES I PCSil I 5111Pl'l I1 WT. SHIPPED 

I QTY I 

-- _- 
INSTHUCTIONS (CONT'D I 

I I l l 1  





l l~ii l l~.~:, h l i l  l.lli 
- 

TERMS AND CONDITIONS OF SALE 
CI l S l ~ l l . I l : l 3  NOTIC1 

lllSC1 AlMfR 01: WAIIII \N111 !i AND LII.IIIAIIONS 01: LIABILITY 

A t 1  FXCEPTIONS FOR SllOATAGE OR OAMAGE MUST BE 
tIOTk% ON THE bdl%RCOPY 6 CUSTOMER COPY OF THE 
OCLIVEHY RECEIPTS 0 SIGNFO BY TtiE DRIVER U COSTOMER 
COPY OF SLJCH RECFIPT PROPERLY NOlED MllST UE SUE- 
MlrTEO WITH& 10bAYS WHEN CREOlr IS REOUESTED 

. --I- -- 
IAME (PFIINT ONLY) 

--- I __lll -- 
"f IVEU BY DATE RECEIVED 





PROFESSIONAL QUALITY TESTING COMPANY 

,.ZliRl92 / 

I f  - 
MSTANCE / .I’ 

7- 7-2 ,- /, [ 4 ;/-/ ‘ Y  // // 2 

CLIENTS REPRESENTATIVE O A E  
YELLCm WW -CUSTOMER 

TECHNICIAN / LEYEL 
w m  CDPY - INVMCE 

I FILM TYPE x/j,4 .k’ dp’ I FILM SIZE d?#- / p  I QUALITY LEVEL 2 - TIME -- -4 -* 
J FILM SIDE ,BSINGLE 

INGLE WALL 



(SEE PLAN 

ASME F&C, HEAQ 

& EXTENSION 

1 /4" WK. ie F L S . 1  

ASME ELLIF. HEAD 

F'. 



T l O M  

I 

J I /- (SEE 

1 I 
I 

PLAN 

PLATE 

ASM€ 

0 
ELLIF. HEAD i I 

1 28 I , /?’’  



QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPEClFlCATlON (WPS) 
(See QW-200.1. Section IX, ASME Boiler and heuute Vessel Code) 

Company Name 
Welding Proceaure Specification No. GTSM 8-8 Date 10/1/93 Supponing PQR No.(s) GTSMGM 8-8 

Revision NO. 0 Date & GTSMGM8-8A 

Pennsylvania Tank 81 Tube, Inc. 

p .̂ Welding Process(es) G TAWISMAW TYPe(s) Manual 

By: Mark W. Hadley 

FILLER METALS (QW-404) 
Spec. No. (SFA) 5.9 

pl 

5.4 

P a  to  P-8 
Details I 

- '  

OlNTS (QW-602) 
Joint Design 
Backing (Yes) SMAW-Yes (No) GTAW-Yes & No 
Backma Material (Type) 

Single or double bevel; U, J, V Groove & Fillet 

compatible with base metal, if used 
(Refer to both baCKlng and retainers.) 

GTAW SMAW 

Metal [XI Nonfusing Metal 
Nonmelallic c Other 

F-NO. I 6 
A-NO. A 4  
Size of Filler Metals I l/t6", 3/32', 1/8' 
Deposited Weld Metal 
Thickness Range: 

Groove 0.300 
Fillex All 

With or without backing 

5 
A 4  

3/32'? iia=, 5/32. 

0.300 
All 

Sketches. Production Drawings, Weld Symbols or W&en Oescrnption 

apphcaole. t h e  root spacing and the detalls of weld groove may be 
specifies. With back gouge only 

should show the general arrangement of the parts to be welded. Where - 

At the oDtion of t h e  Mfgr., sketches may be anached to illustrate joint 
iesrgn, weld layers and bead sequence, e.g. for notch toughness proce- 
jures, for multiple process procedures. etc.) 

Root gap is 3/32' + or - 1/32' 
Included angle to be 60 degrees minimum 

BASE METALS (QW-404) 
P-NO. 8 GroupNo. 1 thru4 to P-No. 8 Group No. 1 thru 4 - 

OR 
S~ecrfication type and grade 1 
to Specification type and grade 

Chem. Analysis ana Mech. Prop. 
to Chem. Analysis and Mech. Prop. 
Thickness Range: 

Base Metal: Groove 1/16. to 1.5' Fillet Ail 
Pipe Dia. Range: Groove ALI Fillet All 

Not Applicable 
OR 

Not Applicable 
Not Applicable 

Other 



QW-482 (Back) 

All 3 
'OSITIONS (QW-US) 

Posttion(s) or Groove 
Welding Progression: Uphill 
Position(sj GT Fillet Al l  

GTSM 8-8 Rev. 0 WPS No. 

POSTWELD HEAT TREATMENT (QW-407) 
Temperature Range none 
Time Range NiA 

'REHEAT (QW-406) 

Tungsten Eiectroae Size and Type 1116- & 3/32' EWTh-2 - for GTAW 
(Pure Tungsten, 2% Thoriated, etc.) 

GAS (QW-408) 
Percent Composition 

Moae of Metal Transfer for GMAW Not Applicable 
(Soray arc, short circuiting arc, etc.) 

Preheat Maintenance None 
(Continuous or special heating where aopiicaDle 

Electrode Wire feed speed range Not Appiicable 

Trailing None 
8acKlng - GTAW Argon' 100 5 CFH 

ECHNIQUE (QW-610) 

Fiiler Metai 

String or Weave eead 
Orrfice or Gas Cup Size 
lnttial and Interpass Cleaning (Erushing, Grinaing, Etc.) 

Method of Back Gouging 

String Bead or Weave bead. Bead size should not exceed 3X dia. of wire 
1/4' to 1/2" Diameter for GTAW. 

Remove scale from base metal and de-grease. 
Wire brush clean between passes using SS brushes. Grind stops & starts to obtain good bead overlap. 

Grind or air arc to  sound metal as required. Visual inspect for cracks or voids. 

Current 

Oscillation None 
Contact Tube to Work Distance Not Applicable 
Multiple or Single Pass (per side) Multiple pass. 
Multiole or Single Electrodes Single 
Travel Speed (Range) See Below 
Peening Not permitted 
Other 100% visual inspection for alignment, laps, profile, weld spatter, undercut, cracks, porosity 

underfill and incomplete penetration. LPT of back gouged areas is optional, unless 
specifically required as stated on blueprints. 

Travel 
Speed Weld 

Other 
(e.g., Remarks, Com- 

ments, Hot Wire 
Addition, Technique, 

Laver (s 1 
A1 I 

GTAW 
GTAW 
SMAW 
SMAW 
SMAW 

.................... " 

All 
All 
Al l  
All 
Al I 

....................... 

....................... 

ER-3XX-X 
ER-3XX-X 
E-3XX-X 
E4XX-X 
ESXX-X 

........................... 

................................................. 

3-6 IPM 
3-6 IPM 
4-61PM 
5 - 8  IPM 
6-101PM 

.-........ " .............. 

.- "........".. 

t- 
" --............. " ........................... 

........ ..... " .................... - ........ .. ..... 

Process Class & 
118' 
5B2' 

110-150 
DCRP 130-180 

DCRP I ........................................................................ 

Polar. 1 Range 
1/16. I DCSP 1 30-135 
3/32' I DC-SP I 50-180 
118' DCSP 80-220 ....................... .-" ......... - ...... ". ........................ 
3/32' I DC-RP t 90-120 

von 
Range 
11-22 
1 1-22 
1 1-22 

23 -26  
..... ................ 

23 - 28 
23 - 2 8  ..... "" ........... 

Range I Torch Angle. Etc.) 
3-6IPM I 



QW-482 SUGGESTED FOR 

p"". Revision No. 0 Date GTSMGM 8-8A 
Welding Process(es) GTAW - SMAW - GMAW Manual - Manual - Semi-automatic 

P - f Y 0  P-8 - DINTS (QW-002) Details 

Joint Design 
Backing (Yes) with 
aacmng Material (Type) 

Single or double bevel: U, J, V Groove & Fillet 
(No) or without 

compatible with base metal, if used 
(Refer to both backing ana retainers.) 

- 

Root (GTAW) Cover (SMAW) I 'FtLLfiZ METALS (QW-404) 

Metal (x1 Nonfusing Metal 
Nonmetallic 0 Other 

Cover (GMAW) 

With or without backing 

. ... 
None 
NIA 

Sketches, Production Drawings, Weld Symbols or Written Descritption 
should show the general arrangement of the pans to be welded. Where 
applicable, the root spacing and the details of weld groove may be 
specified. With back gouge only 

At the option of the Mfgr., sketches may be attached to illustrate joint 
lesign, weid layers and bead sequence, e.g. for notch toughness prace- 
fures, for multiple process procedures, etc.) 

Root gap is 3/32' + or - 1/32' 
Included angle to be 60 degrees minimum 

I 

None I None 
NIA NIA 

BASE METALS IQW-404) _ - -  
?-NO. 8 GroupNo. 1 thru 4 to P-NO. - 8 Group NO. 1 thru 4 

OR - 
Specification type and grade 
to Specriicatton type and grade 

Not Applicable 
Not Applicable 

OR 
Chem. Analysis and Mech. Prop. 
to Chem. Analysis ana Mech. Prop. 
Thickness Range: 

Sase Metal: Groove I I l S '  to 1.5' Fiilet All 
Pipe Dia. Range: Groove All Fillet All 

Not Applicable 
Not Applicable 

Other 

Spec. NO. (SFA) 
AWS No. (Class) 
F-NO. 
A-NO. 
Size of Filler Metals 
Deposited Weid Metal 
Thickness Range: 

Groove 
Fillet 

Eiectrode-Flux (Class) 
Flux Trade Name 
Consumable Insert 

5.9 5.4 5.9 
ER3XX (Note 1) E3XX (Note 1) ER3XX (Note 1) 

5 

1/16', 3/32', 1/8' .035', .045", .0625" 

0.300 I 0.300 I .goo= 
All All All 

Other I 
'tacn base metar-iiller metal combination should be recorded individually. 
'QW404.74 FILLER METAL MUST BE USED. 
'QW-403.9 NO PASSES GREATER THAN 112' THICK 
*aw-4ia.z CLOSED TO OUT CHAMBER IS NOT APPUCABLE TO THESE BASE METALS 

'QW-404.24 & QW-404.25 WITHOUT SUPLEMENTARY FILLER OR POWDERED nLLER METAL 

I 

Note 1: This procedure does not cover the use of 
310,320, or 330. 

'QWd02.11 WITH OR WITHOUT NON-METALLIC OK NON-FUSING METAL RETAINERS. 

'QW-403.70 (SHORT ARC) IS NOT APPUCABLE 

'QW-404.22 WITH OR WITHOUT CONSUMABLE INSERT 
'QW403.13 (P-4 & P-10) IS NOT APPUCABLE 

(1 2/89) This form ( E W )  may be obmned horn the Order Dept.. ASME. 22 Law Dnve, &x 2300. Farfield. NJ 07007-2300. 



QW-482 (Back) 

POSITIONS (QW-do51 
Posrtion(s) of Groove 3 All 
Welding Progression: SEE BELOW 
Positionis! OT Fillet All 

0 WPS NO. GTSMGM 8-8 Rev. 

POSTWELD HEAT TREATMENT (QW-407) I_ 

Temperature Range none 
Time Range WA 

Preheat Temp. Min 
Interpass Temp. Max. 
Preheat Maintenance None 

60 F min. 
300 F max. 

Gas(es) 

- 

Tungsten Electrode Size and Type 1/16. & 3/32' EWTh-2 - for GTAW 
(Pure Tungsten, 2% Thortated, etc.) 

String or Weave Bead 

Initial and lnterpass Cleaning (Brushing, Grinaing, Etc.) 

Methoa OT Back Gouging 

String Bead or Weave bead. Bead size should not exceed 3X dia. of wire 
114" to 112" Diameter for GTAW. #6 thru #8 for GMAW. Ordice or Gas Cclp Size 

Remove scale from base metal and de-grease. 
Wire brush dean between passes using SS brushes. Grind stops & starts - SMAW & GMAW. 

Grind or air arc to sound metal as required. Visual inspect for cracks or voids. 

Mode of Metal Transfer for GMAW Spray Arc 
(Spray arc, short crrcuiting arc, etc.) 

- 

1 Eiec?roae Wire feed speed range 250 to 500 IPM 

Oscillation None 
Contact Tube to Work Distance 38 '  +/- 118' for GMAW 
Multiple or Single Pass (per side) Multiple pass. 
Multiple or Single Electrodes Single 
Travel Speed (Range) 12 to 24 IPM 
Peening Not permitted 
Other 1 

specifically required as stated on blueprints. 

TECHNIQUE (QW-410) I 

Filler Metal Current 
Other 

(e.g.. Remarks, Com- 

Weld Type Amp vott Speed Addition, Technique, 
Travel ments, Hot Wire 

Layer(s) Process Class Dia. Polar. Range Range Range Torch Angle. Etc.) 
All GTAW ERJXX-X 1/16" DGSP 30-135 11-22 3-6 IPM 
All GTAW ER-3XX-X 3/32" DCSP 50-180 11-22 3-6 IPM 

GTAW ER-3XX-X 118' DGSP 80-220 11-22 3-6 IPM 
SMAW E3XX-X 3/32' DCRP 90-120 23-26 4-61PM 

All SMAW E3XX-X 118' DCRP 110-150 23-28 5 -8 IPM 

............................................................................ .........................I....... ..................................................................... .. ..-...- ................. " ........ ................. "......" ......._ 

................................................................................ All SMAW E3XX-X 5/32' DCRP 130-180 23-28 6-101PM 
All GMAW ER-3XX-X 0.035 DCRP 70-210 22-28 12-24IPM 
All 1 GMAW ER-3XX-X 0.045 DC-RP 100-230 22-28 12-24IPM 

GMAW ER-3XX-X 0.062 DCRP 170-300 22-28 12-24IPM A1 I 

.." ........................................... ..-- ................. ". . ..-L....................... ...... .. ............ ................. ....."" -.... "- .... ".. .... I 



GW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR) 
(See QW-201.2 Section IX ASME Boiler and Pressure Vessel Code) 

Record Actual Conditions Used to Weld Test Couoon. 

nS3ncany Name Pennsytvania Tank & Tube, Inc., 409 Saxonburg Blvd., Saxonburg, Pa. 16056 
GTSMGM 8-BA ;ate 12/3/93 ?roceaure Qua1ifics:ion Recsra 'Lo. 

WPS No. GTSMGM 8-8 
Welding Process(es) GTAW - SMAW - GMAW 
Types (Manucl. Aurornalic, Semi-Auto.) Manual - Manual - Semi-automatic 

Groove Design of Test Coupon 
(For comblnatlon aualificabons $te dewsded weld metal thickness shall be recorded for each fiiler metal or wocess used \ 

BASE METALS (QW-dOJ) POSWELD HEAT TREATMENT (QW-407) 
SA-247 Tern Derahrre None Mareriai Spec 

Tvpe or Grade T-3 161 Erne N/A 
8 -0 P-NO. 8 Cther P-NO. 

Thickness of T a t  Couccn 1/4" 
D,arneTar of ies; Cwcon Plate 
Cther 

GAS (QW-408) 
Percenr ComDosition 

Gas(es) (Mixture) Flow Rate 
Shielding AR 100% 35CFH GTAW 
Shielding AR/O2 98/2 35CFH GMAW 

GTAW SUAW GMAW Backing AR ?LUX f C F H  GTA W FILLER METALS (QW-404) 
SFA Specificnion 5.9 5 4  5.9 

AWS Classification ER-JOgL f308L- 15 , ER-308L ELECTRICAL CHARACTERISTICS (QW-409) 

Weld Metal Analysis A-No 8 8 8 Polarity RP - SMA W & GMA W: SP - CTA W 
Filler Metal F-No 6 5 6 Current DC-ALL 

Size of Filler Mefa1 

Deposited Weld Mercl 1/89 1/16" I 1/16" SMA W 100 Amps 24 Volts 

3/3r 3/32" .035" Amps S e e  Below Volts S e e  Below 
Cther 1 Tungsten Electrode Size 3 / 3 r  m - 2  

Other GTAW 90 Amps I7 Vok 

I M A W  210 Amps 25 Volts 
POSITION (QW-405) TECHNIQUE (QW-dl0) 

Position of Groove 
Weld Progresston (Upnilt Downnill) 
Cther 

3G Travel Speed 12 to 20 IW 
GrAW& SMAw U P H U  
GMAW DOWNHlLL Oscillation None 

String or Weave Bead 

Multipass or Single Pass (per siae) 
Single or Mudiple Elearodes Single 
Other 

Strmg Bead 

Multi-puss 

PREHEAT (QW-406) 
Prenear - e m  100 deg F 
inrerpass 7emc 350 F ma. 
Other 

b 1 

Wire feed speed at 450 IPM tor GMA W 

,- 

JOINTS (QW-4021 

/, 1/4" Thick SA-240 1-316L 

Root Gap 3/32" +/- 3/32" 
Included bevel angle 60 degrees 
Land 1/16" +/- 1/32" 
Weld two parses ot GTAW one side with back pwge. 
Weld one pass of SMAW same side. 
Flip plate, weld out other side with GMAW - do not back gouge. 

I I 

(1 2/86) This form (E00007) rncy oe oorainea from the Craer Dept., ASME. 345 E. 47th St., New Yortc. N.Y. lo01 7 



QW-483 (Back) 

T e n t l l e  T-t (QW- 150) 

Swcimen 3 I 

PQR NO. GTSMGM 8-8A 

7vpe of - Ultrmare Ultimate 
Total Load Unrt Stress Failure & 

YO. Width Thickness Area ! Ib DSI h x t i o n  
T- I 0.749 0. I75 0.1280 1 10374 8 1.047 BASE MATERIAL 
7-2 0.749 0.171 0.1281 I la526 82,170 BASE MATERIAL 

I I 1 I I 

SlDE BEND #2- QW 462.2 
SIDE BEND #3 - QW 442.2 
SlDE BEND #4- QW 462.2 

ACCEPT 
ACCEPT 
ACCEPT 

I I I I I I I I 

No Locsion Tvoe , 7emD. Values 

Guided-Bend Tests (QW- 160) 

% Shear Mils 1 +eaK NO BreaK 
Specimen NOTCh 

Not Applicable 

Norcn TeS7 jrnpoct Lateral EXD I DfODWelgflT 

I 
I 

.. 
Result -- Sarisfactory: Yes NO 

1 

-_ 

Fillet-Weld lest (QW- 180) 

Penetration into parent metal: Yes No 

I I I I I 

1 

Macro - Results 

Other Tests 

Type of Test none 
Deposri Analysis 
omar 

Welder's Name Michael Bain Ciock No. - Stamp No. B 
Tests conduced by: Professional Quality Testing Laboratory Test No. I 141A - 
We cortify thaf the sfmements in this record are correct and thm me Test coupongs were prepared, welded, and tegscj in 
accordance with me requirements of Section IX of the ASME Coae. 

Manufacturer PENNSYLVANIA TANK &TUBE, INC. 

(Detail of record of tesis are iill;stratiVe Only and may be modified :O Conform to the type and number ofiens requirec 'sy me Code.) 



QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR) 
(See QW-201.2 Section 1X ASME Boiler and Pressure Vessel Code) 

pg". 

r"" 

Record Actual Conditions Used to Weld Test Cowon. 

(For combination aualificanons. the deposrted weld metal thickness shall be recorded for each filler metal or process used.) 
BASE METALS (QW-403) 
Material Spec SA-240 Temperature None 
Type or Grcae T-3 f6L rime N/A 
P-NO. 8 iO  ?-NO 8 Othar 
ThicKness of TeSi C3upCn 3/4" 
Diamerer OT Tes: Couocn PIElle 
Other 

POSTWED HEAT TREATMENT (QW-407) 

GAS (QW-408) 
Percent Composmon 

Gcs(es) (Mixlure) Flow Rate 
Shielding AR I#% 35CFH GTAW 
Shielding AR/02 98/2 35CFH GMAW 

FILLER METALS (QW-404) GTA W SMAW GMAW Backing AR I#% 5CFH GlA W 
SFA SDecification 5.9 5 4  5.9 
AWS Ciassification ER-308L E308L- 15 ER-308L ELECTRICAL CHARACTERISTICS (QW-409) 
Filler Metal F-No 6 5 6 Current DC-ALL 
Weld Metct Analysls A-No 8 8 8 Polarity RP - SMA W & GMA W; SP - GTAW 
Size of Filler Metal 3/32" 3/3P .oJs" Amps see Below volts See Below 
Cther Tungsten E:acnooe Size 3/32" m - 2  

Other GTAW 90Amps Ifvolts 
Depositea Wela Metot 0.150 0. I50 0.450 SMAW IWAmps 2d Volts 

1 M A W  210Amps 25 Volts 
POSlTION (QW-405) rEcntwuE (QW-410) 

12 to 20 IPM 36 Travel Speed Position of Groove 
Wela Progression (Uphill. Downhill) GTA W & SMAW UPHkl Stnng or Weave aead string Bead 
Cther GMA W DO WNHILL Osallation None 

, Multipass or Single Pass (per side) 
Slngle or Mumple Elecrrodes Single 
Other 

MUM-pass 

PREHEAT (QW-406) 
Preheat Tam0 100 deg F. 

Other 

Wre feed speed crt 450 IPM for CMA W 

InterDass Temp 350 f m a .  

I 
(1 2/86) %IS form (EaXC7) may be ocraineu from the Graer Cept , ASME. 345 E. A7th St , New YorK. N.Y lo01 7 

:ampany Name 
?roceaure Qualificetion 2ecorc '40. GTSMGM 8-8 Dare 12/3/93 
WPS NO GTSMGM 8-8 
Weiaing Frocess(es) 
Types (Manual, Auiomotic, Semi-Auto ) 

Pennsylvania Tank & Tube, lnc., 409 Saxonburg Blvd., Saxonburg, Pa. 16056 - 

GTAW - SMAW - GMAW 
Manual - Manual - Semi-automahc 

OlNTS (QW-402) 

314" ----'.c___ Thick SA-240 1-316L 

Root Gap 3/32" +/- 1/32' 
Included bevel angle 60 degrees 
Land 1/16" +/- 1 / 3 2  
Weld two passes ol GTAW one side mth back purge. 
Weld one past ot SMAW same side. 
Flip plate, weld out other side with GMAW - do not back gouge. 

Groove Design of Test Coupon 



QW-483 (Back) 

Tentlle leot CQW-lSO> 

ultimafe 
SDecimen Total Load 

No. wiar? Mckness Area Ib 
r- I . 0.749 0.650 04869 4 1533 
1-2 I 0.749 0.656 0A913 4 1869 

I I 1 

PBR No. GTSMGM 8-8 

1 - Ultimate Type of 
Und Stress Failure & 

OSI Locafion 
85,300 BASE MATERIAL 
85.2OU EASE MATERIAL 

SIDE BEND # I - Q W 462.2 

SIDE BEND #3 - Q W 462.2 
SIDE BEND #4- QW 462.2 

SIDE BEND #2- QW 462.2 
ACCEPT 
ACCEPT 
ACCER 
ACCEPT 

:me onc 'rgure No Result 

- 

Specimen NoTcn NOfCn 
NO ~ocation Tvce 

Not Applicable 
I 

iesr Impact Lmeror Exo. 1 D ~ O D  Wetgnr 
Brea I NoBrea~ Temo. Values % Shear MllS 

I 

?". 

Fillet-Weld Test (QW- 180) 

~ 

I I I 

I I - 

Resuii -- Satisfocfory: Yes NO Penenmon into parent metal: Yes No 
Macro - Results 

Other Tests 

Type of Test none 
Oe~osit Anaiysis 
m e  r 

W8ldeVS Name Michael 6uh ClockNo. - Stamp No. B 
Tests conductea by: Professional Quality Testing Laboratory Test No. 1141 

We cnnify that me staemenTs in this record are correct and that the tesf coupongs were prepared. weldea. and tested In 
accordance wrn the requirements of Section IX of me ASME Code. 

Manufacturer PENNSYLVANIA TANK & TUBE, INC. 

Date //+ /, ?g 3Y 

@em1 of record of :em ure rI!uS;ratrve om ond moy De moaifiea to confo 



QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFiCATlON (WPS) 

Welding Procedure Specd:cation NO. FC 1-1 Date 10/1/93 Supporting PQR No.(s) FC 1-1 
Revision No. 0 Date 

Welding Process(es) FCAW TYPe(s) - Semi-automatic 
P-l to P-1 Flux Core Wire, without PWHT, without Notch Toughness 

FILLER METALS (QW-do4 
Spec. Vo. (SFA) 
AWS No. (Class) 
F-NO. 
A-NO. 

%NTS (QW-aOZ) i 
Joint Design Single or double bevel; U, J, V Groove & Fillet 

5.20 
E-71 T-1 

6 
A-7 & A-2 

Backing (Yes) X (No) 
Backing Material (Type) compatible with base meral, if used 

(Refer to both baCKing and retainers.) 

Size of Filler Metals 
Deposited Weld Metal 
Thickness Range: 

Groove 
Fiilet 

Electrode-Flux (Class) 
Flux Trade Name 
Consumable Insert 
Other 

Metal Ix] Nonfusing Metal 
Nonmetallic a Other 

-035 - 345 - .062 

l-lI2. 
Al I 

None 
N/A 
N/A 

i 

Details 

With backing 

Sketches. Production Drawings, Weld Symbols or Written Descrrtption 
shouia show the general arrangement of the pans to be welded. Where 
applicable, the root spacing and the details of weld groove may be 
specified. With back gouge only 

At the option of the Mfgr., sketches may be attached to illustrate joint 
lesign, weld layers and bead sequence, e.g. for notch toughness proce- 
lures, for multiple process procedures, etc.) 

Root gap is 332' + or - 1/32' 
Included angle to be 60 degrees minimum 

BASE METALS (QW-dO4) 
P-NO. 1 GroupNo. 1 thru 4 to P-NO. 1 GroupNo. 1 thru 4 

Specliicatron type and grade 
to Specrfication type and grade 

Chem. Analysis and Mech. Prop. 
to Chern. Analysis and Mech. Prop. 
Thickness Range: 

Base Metal: Groove 3/16' to 1-14' Fillet Ai I 
Pipe Dia. Range: Groove A1 I Fillet All 
Other 

OR 
Not AoDlicable 
Not Aoolicable 

OR 
Not Aoplicable 
Not Aoplicable 

(1 2/89) T h i s  form (EOCOC6) may be obWned from Fie Order Dept. ASME. 22 Law Drive. Box 2300, Fairfield, NJ 07007-2300. 



QW-482 (Back) 

Posnion(s) of Groove a Al l  

Position(s) of Fiilet Al l  
Welding Progression: Up-=- Down , 

PREHEAT IQW-406) over 3/4' thick 200 F min 

WPS No. FC 7-1 Rev. 0 

Temperature Range - none 
Time Range NIA 

GAS (QW-do8) 
Percent Composition 

I POSITIONS (QW-dos) I WSTWELD HEAT TREATMENT (QW-007) 

Preheat TemD. Min 60 F min. 
lnteroass Temo. Max. 
Preheat Maintenance None 
(Continuous or soecial heating where applicable 

350 F max. 
Gas(es) (Mixture) Flow Rate 

Shieldrng C02 100 35 to 45 CFH 
Trailing None 
BacKing None 

Filler Metai 

I 

snould be recorded) I 
ELECTRICAL CHARACTERISTICS (QW-009 

Current AC or DC DC Polarity RP 
Amps (Range) See Below Volts (Range) See Below 

(Amps and voits range should be recorded for each electrode size, position and thickness, etc. 
This intormation may be listed in a tabular form simllar to that shown below.) I 

Current 

Tungsten Eieclrode Size and Type NIA 
(Pure Tungsten, 2% Thoriated. etc.) 

0.045 
0.062 

Mode or Metal 'ransrer for GMAW Spray Arc 
(Spray arc, snort circulting arc, etc.) 

Electrode Wire feed soeed range 250 to 500 IPM 

TECHNIQUE (QW-410) 
String or Weave i3ead 
Ordice or Gas CUD Size 
lnrtiai and Interpass Cleaning (Brushing, Grinaing, Etc.) 

Method of Back Gouging 
Oscillation None 
Contact Tube to Work Distance 518' to 1-1/4" electrrcai stickout 
Multiple or Single Pass (per side) Multiple pass. 
Muttiple or Single Eiearodes Single 
Travel Speed (Range) 12 to 24 IPM 

String Bead or Weave bead. Bead size should not exceed 3X dia. of wire 
#52, 53, 81 54 Gas Diffusers 

Remove scale from base metal and de-grease. 
Wire brush clean between passes. Grind all starts and stops to obtain good bead overlap. 

Grind or air arc to  sound metal as required. Visual inspect for cracks or voids. 

DC-RP 160-260 
DCRP 190-320 

Peening Not permitted 
Other 100% visual inspection for alignment, laps, profile, weld spatter, undercut, cracks, porosity 

~ underfill - and incomplete penetration. LPT of back gouged areas is optional, unless 
specifically requiredas stated on blueprints. I 

La erb) I* 
Cover 
Cover 

Process 
FCAW 
FCAW 
FCAW 

Class I Dia. 1 Range 
E-71T-1 i 0.035 I D C R P  I 130-230 
E-717-1 
E-71 T-1 

VOJl 

Range 
22-28 
22-28 
22-28 

Travel 
Soeed I 

12-24 IPM 
12-24 IPM 

Other 
(e.g., Remarks, Com- 

ments, Hot Wire 
Addition, Technique, 

Torch Angle. Etc.) 



GW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR) 
(See QW-201.2. Section K. ASME Boiler and Pressure Vessel Code) 

Record Actual Conditions Used. to Weld Test Cowon. 

P42'ompony Name Pennsylvania Tank & Tube, lnc., 409 Saxonburg Bhrd., Saxonburg, Pa. 16056 
Jrocedure GiuctrRcamn Recorc h!O. K: 1-1 Date 12/2/93 

-d WPS N O  FC 1-1 
Wetding Process(es) FCAW 
Types (Manual. Automcnc. Semi-Auto.) Semi-automatic 

BASE METALS (QW-dOJ) 
Murerial Spec. SA-5 16 
Type or Groas Gr. 70 
P-NO. 1 to F-NO. 1 

IOINTS (QW-402) 

POSTWELD HEAT TREATMENT (QW-407) 
Temperafure None 
Time N/A 
Other 

3/4" aa Thick SA-516 Gr. 70 

Root Gap 3/32" +/- 1/32" 
lnciuded bevel angle 60 degrees 
Land 1/16" +/- 1/32" 
Weld one side, back gouge to sound metal, weld other side. 

Othar 
GAS (QW-408) 

Percent Composrhon 
Gas(es) (Mixture) flow Rote 

Shieic!ng C02 100% 35CFH 
Trc,': 3 None 
Bockng None FILLER METALS (QW-404) 

SFA Specificanon 520 
AWS Classifrcztion E-7 IT- I ELECTRICAL CHARACTERISTICS (QW-409) 
Filler Metal F-No 6 Current DC 
Weld Metal Analysls A-NO 1 Polonty RP 
Size of Filler Merol - 0.045 Amps 2 10 votts 25.5 

N/A Olher - Tunmen Electrode Size - 
Gepositea Wela MeTOl 3/4" 

Gther 

I '  
POSITION (QW-405) TECHNIQUE (QW-410) 

3G Travel Speed 12 fa 20 IW Position of Groove 
Weld Progressior! (UDnill. Downnill) UPHIU String or Weave b o d  Strfng Bead 

Groove Design of Test Couoon 

ness of TGSi Cmocn 3/4" I . *  
Diameter of Yes; COUDDn plate 

3 

- 
Other 0sc:Il cti on None 

Multipass or Single Pass @er stde) Multi-puss - 
i S l n s l e  or Mumole Electrodes Sinale - 

PREHEAT (QW-406) lother Wire feed speed of 400 IPM 
Preneat Ternc. 100 deg F. I 
lnferoass TemD. 350 F max. 

t I 

I 
(1 2/86) This ;om (EoocO7) may be obtained from the OrCer Depl.. ASME. 345 E. A7th St., New Y o k  N.Y. 10017 



QW-483 (Back) 

Tensile T e r t  (QW- 1 SO) 

SDe cme n 

-NO. FC 1 - 1  

Ultirnare illtimcre Type of - 
Total Load Unrt Stress Failure & 

No 
r- I 

Width lhickness I Area ib DSl  I -owtion 
0.749 I 0.655 1 0.4906 37775 77,000 1 BASE MATERIAL 

I I I I I I I 
I 

r-2 0.748 1 0.656 1 0.4907 
I 1 I 

Guided-Bend Tests (QW- 160) 

37636 76.700 I BASE MATERIAL 
I 

Toughness Tests (QW- 170) 
NIA 

I I I I I I I 1 I 

Fillet-Weld Test (QW- 180) 

Result -- Satisfactory: "9s N O  Psnetration into parent metal: Ves No 
Macro - iiesuits 

Other Tests 

Tvpe of Test none 
Geposl: Analysis 
03er 

Welder's Name Michuel Eain CfOCkNO. - Stamp No. 6 
Tests conducred by Professional Quality Testing Laboratory Test No. 1142 

We cenify lhat me StatemenTs in this record are correct and that the %St CouDongs were prepared, welded, and tested in 
accoraanca wth the requirements of Section K of me ASME Code. 

Manufacturer PENNSYLVANIA TANK &TUBE, INC. 

L . 1  (Detail of record of tesrs are illusrrmve only and may be modlfiec to  conform to the type and number of tests requirea zy the Code.) 



QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPEClFlCATlON (WPS) 
(See QW-200.1, SoctjOn IX. AWE Boiler ond Pressure Vessel Code) 

Comoany Name By: Mark W. Hadley 
FC 1-8 Date 5/25/94 Supporting PQR NO.(~)  --- Welding Proceaure Specdication No. FC 1-8 

Revision No. 0 Date 

31NTS (QW-dOZ) 9 Details 
P-1 to  P-8 Flux Core Wire. without PWHT, wrthout Notch Toughness 

Join1 Design 

Backing Material (Type) 

Single or double bevel; U, J, V Groove & Fillet 

compatible with base metal, if used 
(Refer 10 both backing and retainers.) 

Backing (Yesf X (NO)  

FILLER METALS (QW-404) 
Spec. No. (SFAI 
AWS No. (Class) 
F-NO. 
A-NO. 
Size of Filler Metals 
Deposited Weld Metal 
Thickness Range: 

Metal Nonfusing Metal 
Nonmetallic c Other 

592 
E-309L T-1 

6 
A-B 

.035 - .045 - .062 

With backing 

Fillet 
Electrode-Fiux (Class) 
Flux Trade Name 
Consumable Insert 

Sketches, Production Drawings, Weld Symbols or Written Descrltption 
shouid show the general arrangement of the pans to be welded. Where 
applicaoie, the root spacing and the details of weld groove may be 
specified. With back gouge only 

4t the option of the Mfgr., sketches may be attached to illustrate joint 
esign, weld layers and bead sequence, e.g. for notch toughness proce- 
ures. for multiole process procedures, etc.) 

Root gap is 3/32' + or - 1/32' 
Incluaed angie to be 60 degrees minimum 

All 
None 
NfA 
N/A 

BASE METALS (QW-404) 
P-NO. 1 GroupNo. 1 thru 4 to P-No. - 8 Group No. 1 thru 4 

Soec:fication type and grade 
to Specification Type and graae 

OR 
Not AoDlicable 
Not Aopitcable 

OR 
Chem. Analysis and Mech. Prop. 
to Chern. Analysis and Mech. Prop. 
Thickness Ranae: 

Not Applicable 
Not Applicable 

- 
Base Metal: Groove 3/16' to 1-1/29 Fillet All 

Pipe Dia. Range: Groove All Fillet All 
Other 

Other I 
'Each base metal-filler metal combination should be recorded individually. 

'QW-402.11 WITH OR WITHOUT NON-METALLIC OR NOKFUSING METAL RETAINERS. 
'QW-403.9 NO PASSES GREATER THAN l/2' THICK. 
'QW-404.24 & QW-404.25 WITHOUT SUPLEMENTARY FILLER OR POWDERED RLLER METAL. 
'QW-403.10 (SHORT ARC) IS NOT APPLICABLE 
'QW-403.13 (P-9 & P-10) IS NOT APPLICABLE 
'QW-404.22 WITH OR WITHOUT CONSUMABLE INSERT 

(1 2/89) This form (EOOOO6) may be obtained from the Order Dept. ASME. 22 Law Orwe, Box 2300. Fairfield. NJ 07007-2300. 



QW-482 (Back) 

WPS No. FC 1-8 Rev. 0 

PREHEAT (QW-406) over 314" thick 200 F min 
Preneat TemD. Min 60 F min. 

Preheat Maintenance None 
(Continuous or sDecial heating wnere aDpiicaDle 
should be recoraed) 

inferpass Temp. Max. 350 F max. 

1 POSITIONS (QW-405) 1 POSTWELD HEAT TREATMENT (QW-aO7) 

- - . - - - . 
Percent Composition 

Gas(es) (Mixture) Flow Rate 
Shielding C02 100 35 to 45Ti%---- 
Trading None 
Backing None 

Temperature Range none 
Welding Progression: Time Range N/h 
Posnton(s) of Groove 

Position(si OT Fillet 
GAS mw-doa) 

Mode of Metai Transfer for GMAW Spray Arc 
(Spray arc, short circuiting arc, etc.) 

1 Eiectrode Wire fee0 meed range 250 to 500 1PM 

TECHNIQUE (QW-410) 
String or Weave Bead 
Orifice or Gas Cup Size 
lnitiai and lnterpass Cleaning (Brusning, Grinding, Etc.) 

Method of BacK Gouging 

String Bead or Weave bead. Bead size should not exceed 3X dia. of wire 
#52, 53, & 54 Gas Diffusers 

Remove scale from base metal and de-grease. 
Wire brush clean between passes. Grind all starts and stops to obtain good bead overlap. 

Grind or air arc to sound metal as required. Visual inspect for cracks or voids. 
Oscillation None 
Contact Tube to Work Distance 518' to 1-114' electrical stickout 
Multiple or Single Pass (per side) Muitiple pass. 
Multiple or Single Electrodes Single 
Travel Speed (Range) 12 to 24 IPM 
Peening Not permitted 
Other 100% visual inspection for alignment, laps, profile, weld spatter, undercut, cracks, porosity 

underfill and incomplete penetration. LPT of back gouged areas is optional, unless 
specifically required as stated on blueprints. 

L 
La er(s) I* 1 Cover 

Process 
FCAW 
FCAW 
FCAW 

Filler Metai 

CIass 
E-309L T- 
E-309L T- 
E-309L T- 

Dia. 
0.035 
0.045 
0.062 

Current 

Polar. 
DCRP 
DC-RP 
DCRP 

Ranae - 
130-230 
160-200 
190-320 

volt 
Range 
22-28 
22-28 
22-28 

Travel 
Speed 

12-24 IPM 
12-24 IPM 

Other 
(e.g.. Remarks, Com- 

ments. Hot Wire 
Addition, Technique. 
Torch Angle. Etc.) 

A- 

- 

,- 



QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALlFiCATlON RECORD (PQR) 
(See QW-201.2 Section IX ASME Boiler and Pressure Vessel Code) 

Record Actual Condtions Used to Weld Test CouDon. 

vlatericl Spec. SA-5 16 SA-240 
'ype or Graze &. 70 r-304 
'40. ! to ?-NO. 8 
'hicmess C:~SSST C m m n  3/4" 
3amerer 01 Tesr Csucon Piote 
3ther 

Sompcny Name Pennsylvania Tank & Tube, InC., 409 Saxonburg Blvd., Saxonburg, Pa. 16056 
Procecure Cciaiifics:*sn Recorc YO FC 1-8 Dale - 7 / 9 4  -- 
WPS NC FC l - B d  
WeidiPg ProceS(aS) FCAW 
Types (Manuci Aciiomc:ic. Semi-Auto.) Semi-automatic -- 
OINTS (QW-dO2) 

Temperature None 
Time N/A 
Other 

GAS (QW-408) 

3/4" Thick SA-5 16 Gr. 70 314'' Thick SA-240 7-304 

Root Gap 3/32" +/- 1 /3Y 
included bevel angle 60 degrees 
Land 1 116" +/- 1 /3Y 
Weld one side, b a c k  gouge to sound metal, weld other side. 

4er M e l d  F-No. 
Neid Merol Analysis A-NC. 
jize of Filler Metal 
3ther 

3epositea weia MeTCl 

Groove Deslgn of Test Coupon 

6 Current DC 
Polanty RP _. 

0.045 Amps 210 Volts 
Tungsten Electrode Size N/A 
Other 

8 
25 -._. 

-- . 

1 
- _  3/4# 

(For combination aualificaQons the dewsrted weid metal thickness shall be reccrded for each filler metal or wocess used.) 
5ASE METALS (QW-403) IPOSTWEU) HEAT TREATMENT (QW-407) 

DOSITION (QW-405) 
%ohon of Groove 3G 
Nsld Progression ( U s h l l .  Downntll) UPHlK 
3ther 

, 
PREHEAT (QW-406) 
J'eheCT Temc 1W deg F. 
nrerpcss Temo 350 F m a .  

TECHNIQUE (QW-410) 
Trcvel Speed 
String or Weave b o d  
Oscllaaon None 

Single or Muttiple E!ectrodes Single 

12 to 20 IPM 
String Bead 

Mulhpass or Single Pass (per side) M~lti-pos~ -- 

Other Wre feed s p e e d  of 400 IPM . .  

Percent Composition 
Gas(es) (Mixture) Flow Rate 

Shielding CO2 laDX 35CFH 
Tradng None 

:ILLER METALS (QW-404) I /Backing None 

1E-3091 T- 1 I ELECTRICAL CHARACTERISTICS (QW-dO9) 



QW-483 (Back) 

Tensile Test caw- 150) 

ultimate 
Total Load 3 

S ~ e c i m e n  

PBRNo. FC 1-8 

- ultrmm ~e or 
Unn Stress lol!u!e & 

NO 1 width 
r- I I 0.w 

I 1.000 T-2 

Thlckness 1 Area Ib DSI I XC3?!9? 

- 0.655 1 0.6540 5 1339 78,500 1 BASE MATERIAL 
., 0.656 1 0.6560 5om 77,600 I BASE MATERIAL 

I 1 1 I 

SlDEBEffDtl-QW462.2 
SIDE BEND X2 - Q W 462.2 
SlbE BEND #3 - QW 462.2 
SIDE BEND #4- QW 662.2 

ACCEPT 
ACCEPT 
ACCEPT 
ACCEPT 

I 

Fillet-Weld Test (BW-180) 

Ssecmer Norcn Nolcn Test Impact Lateral EXD. 1 Grc:, Woicnt 
NO ?ocation iVDS TemD Values %Shear 1 Ml!S S!szk 1 NoBrear 

1 1 1 Not A pplicabie - -  . -  
I I 

??esu!t -- Scr!sfcc:ory: Yes No Penetranon into parent metal: Yes No 
Macro - Results - -  

I t 

1 I I I . .- 

__._- 

I 

Other Tests 

-_ Type of Test ?one 
Oeocsrt Analysis _ _  
Gther - -  

.-_I-.-. _I._ . . 

- -  Welder's Name Michael Bah CioClcNO. - Stamp NO. 5 
TeSs conducred by, Professional Quality Testing laboratory Test No. 1225 - .  

We cenrfy that the srutements m this record are COrreCt and that the test coupongs were prepared. welded. and tested in 
accoraance with the requirements of Sectton IX of the ASME Code 

Manufacturer PENNSYLVANIA TANK & TUBE, INC. - -  

BY ?- 
(0atc11 of recxd of tests are illustrative onty and may Se modrfiec to conform to the iype and number of tem required by :he Code ) . 



QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPEClFlCATlON (WPS) 
(See QW-200.1. Section IX. ASME Boiler and Pressure Vessel Code) 3- -7 . . ~  

Company Name Pennsylvania Tank & Tube. Inc. By: Mark W. Hadley vfi'- 
Welding Procedure Specification No. SAW 1 - 1  Date 2/1/94 Supporting PQR No. SAW 1-1 - 

FILLER METALS (QW-404) 
Spec. No. (SFA) 
AWS No. (Class) 
F-NO. 

/---- 

5.17 
F7A2-EM12K 

6 

Revision No. 0 Date 
Welding P-ocess (esi SAW TYPe(s) - Semiautomatic 

P-330 P-1 without PWHT, without Notch Toughness - 

Deposited Weld Metal 
Thickness Range: 

Groove 

31NT.S (QW-402) 

1-1/2. Max 

Joint Design 
Backing (Yes) With (No) Double Welded 
Backing Material (Type) 

Butt Joint: Single or double bevel: U, J, V Groove 

compatible with base metal, if used 

ElecVode-Flux (Class) 
Fiux Trade Name 

(Refer to both backing and retainers.) 

F7A2-EM12K 
Lincoln W L - 6 1  

Details 
- 

& Fillet 

Metal [x1 Nonfusing Metal 
Nonmetallic a Other 

With backing 

Sketcnes, Proauction Drawings, Weld Symbols or Written Descritption 
should show the general arrangement of the parts to be welded. Where 
applicable, the root spacing and the details of weld groove may be 
specified. Double Welded 

At the option of the Mfgr.. sketches may be anached to illustrate joint 
resign, weid layers and bead sequence, e.g. for notch toughness proce- 
lures, for multiple process procedures, etc.) 

See Prod. Dwgs. for Joint Design 

BASE METALS (QW-404) - 1 GroupNo. 1 thru 4 P-NO. 1 GroupNo. 1 thru 4 to P-No. 
OR 

Specification type and grade 
to Soecdication type and grade 

Chern. Analysts and Mech. Proo. 
to Chern. Anaiysis and Mech. Proo. 
Thickness Range: 

Base Metal: Groove 3/16' to 1-112' Fillet All 
Pipe Dia. Range: Groove Al I Fillet All 

Not Applicable 
Not Applicable 

OR 
Not Applicable 
Not Applicable 

Other 

(1 2/89) This form (Eoooos) may be obmned trom the Order Oept.. ASME, 22 Law Drive, Box 2300. Farfield. NJ 07007-2300 



QW-482 (Back) 

Posnion(s) of Groove 2 All 
Welding Progression: Flat 

WPS No. SAW 1-1 Rev. 0 

Temperature Range none 
Time Range WA 

OSlTlONS (OW-405) lPoSTWELo HEAT TREATMENT (QW-407) 

REHEAT (QW-dOb) overl-1/4" thick 200 F min 
Preheat Temo. Min 
Interpass TemD. Max. 
Preheat Maintenance None 

60 F min. 
350 F max. 

GAS (QW-408) 
Percent Composition 

Gas(es) (Mixture) Flow Rate 
Shielding None 
Trailing None 

Travel 

Tungsten EIectrode Size and Type NiA 
(Pure Tungsten, 2% Thonated, etc.) 

Other 
(e.g., Remarks, Com- 

ments, Hot Wire 

Mode of Metal Transfer for GMAW WA 
(Spray arc, shon circwtng arc, etc.) 

Range 
12-24 IPM 

Elecrrode Wire feea soeed range N/A 

ECHNIQUE (QW-410) 
String or Weave Bead 
Orrfice or Gas Cdp Size 
lnrtiai and lnterpass Cleaning (Brushing, Grinding, Etc.) 

Method or Back Gouging 
Oscillation None 
Contact Tube to Work Distance 
Multiple or Single Pass (per side) Single or Multiple pass. 
MLiitiple or Single Eieczrodes Single 
Travel SDeed (Range) 12 to 24 IPM 

String Bead. 
WA 

Remove scale from base metal and de-grease. 
Wire brush clean between passes. Grind all starts and stops to obtain good bead overlap. 

Grind or air arc to sound metal as  required. Visual inspect for cracks or voids. 

1' to 2' 

Torch Angle, Etc.) 

Peening Not permitted 
Other 100% visual inspection for alignment, laps, profile, weld spatter, undercut, cracks, porosity 

underfill and incomplete penetration. LPT of back gouged areas is optional, unless 
specifically required a s  stated on blueprints. 

300-480 
400-620 

Weld 
Layeds) 

All 
Ai I 
All 

28-35 
28-35 

Process 
SAW 
- 

SAW 
SAW 

Filler Metal 

1 

EM12K 1 3/32' DCRP 
DCRP 

Amo I Volt 

12-24 IPM I 
12-24 IPM 



QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR) 
(See QW-201.2. Section IX ASME Boiler and Pressure Vessel Code) 

Record Actual Conditions Used to Weld Test Couoon. 

LASE METALS (QW-403) 
illaterial Spec. SA-36 
w e  or Grace N/A 

xcmess of Tesr Coupon 3/4" 
lo. I TO ?-NO 1 

Toany Name Pennsylvania Tank & Tube, Inc., 409 Saxonburg Blvd., Saxonburg, Fa. 16056 
xacure Guaafication Recorc Ns. SAW 1-1  Date 3/2/94 

WPS No. SAW 1-1  ' 
Xeicing Pcocess(es) SAW 
Types (Manucl. Auromanc. Semi-AUTO.) Semi- Automatic 

POSTWELD HEAT TREATMENT (QW-407) 
Temoermure None 
Time N/A 
Other 

OINTS (QW-402) 

I 

POSITION (QW-405) TECHNIQUE (QW-410) 
Position of Groove IF Flat Travel Speed Fkst Pas-2 1 IPM; COVW 15 l W  
Weld Progression (Uphill. Downhill) N/A Stnng or Weave Bead String Bead 
Other Oscllldfon None 

Mulfiocss or Single Pass (per side) 
Single or Muniple Electrodes Single 

Multf-puss 

PREHEAT (QW-406) Other 
Prehaat Temc. 100 deg F. 
hferpcss Yemc 350 F ma. 

A 3fdW Thick SA-36 

Root Gap 0" 
Included bevel angle 60 degrees 
Land 1f4" +/- 1/32" 
Weld one side, do not back gouge, weld other side. 

I Other 

FILLER METALS (QW-404) 
SFA Specificstion 5.17 
AWS Clcssificction F7A2-EM 12K 
Filler Metal F-No. I Weld Metal Anclyss A-No. 

I 6 
1 See Other Below 

Slze of Filler Metcl I 1/8" 

Deposited Weld Meral 3/an 

Other C-.OSI.lS, Mn- .80/1.25, Si- .101.35. S- .03, P- .03. Cw.35 
I 
I 

GAS (QW-408) 
Percent Composrtion 

Gas(es) (Mixture) Flow Rme 
Shielding None 
Trailing None 
Backing None 

ELECTRICAL CHARACTERISTICS (QW-409) 
Current DC 
Polarm RP 
Amps 600 votts 35 
Tungsten Electrode Size N/A 
Other 

I 
<i2/86) This form (E03007) may be ootanec from the Oraer Dept.. ASME, 345 E. A7th St.. New York. N.Y. i0017 



QW-483 (BcrCk) 

Tensile Test (QW-150) 

ultimae 
Total Load 2 

Specimen 

PQRNo. SAW 1-1 

Ultimate Typa or 
Und Stress Failure & 

r- I I 0,749 0.665 I OR981 I 30834 61.903 1 BASE MATERfAL 

1 I I I I I I 

SIDE BEND #2 - QW 462.2 
SlDE BEND #3 - QW 6622 

ACCEPT 
ACCEPT 

Spec:men Noicn NG:C3 Test 
No iocgion  , i v m  TemD. 

Fillet-Weld Test (QW- 160) 

impacr Lareral Ex0 Oroo Weignt 
Values %Shear  I Mils BreaK No BreaK 

Result -- Scrrsfccrory. Ye5 No Penetratjon into parent metal: Yes No 
Macro - Resuits 

Not Applrcuble 

- 

Other Tests 

I I 

1 I 

Type of Test none 
Oeposd Analysis 
Other 

1 
I 

Welder's Name Michael BCrin ClockNo. - Stamp No. 8 
Tens conducted by: Professional Quality Testing Laboratory Test No. 1204 

1 

We certify that the statements in this record are correct and mot the test cowongs were prepared, welded, a n d  tested in 

accordance  with the requirements of Section o( of the ASME Code. 

Manufacturer PENNSYLVANlA TANK & TUBE, INC. 

(Detail of record of tests are illustrative only and may be modified to conform to the Vpe a n d  number of tests r G u s e d  by me Code.: 



.- 
QW-984 SUGGEir'jTED FORMAT FOR MANUFACTURERS RECORD OF WELDER OR 

WELDING OPERATOR QUALIF1CAllON TESTS (WPQ) 
(See QW-301. Section IX ASME Boiler and Pressure Vessel Code) 

J 
Welaet's Name L e e  Solada Clock number - - - - Stamp no. Y 

Identification of WPS followed by weider during welding of test coupon 
Welding process(es) use0 FCAW Type Semi-Automatic 

Base matenal(s) welded SA 51 6-70 to SA 51 6-70 Thickness ,625 
FC 1-1 

Manual or Semiautomatic Vanahlcr for each Process (OW-350) A d u d  Vdutt Range Qualified 

Weld Metal  Weld Metal 
-I-..- 

Badang (metal. weld metal. w d d d  from both sides. f u r  etc.) (QWJOZ) 

ASME PNo. 1 to ASME P-NO. (ow 403) 
( X ) Rare ( j Pipe(enterdiameler.ilpcpe) 

1 PI thru P11 & P4X 
."L ~~ 

..l* * .  .625' 1.25" 
5.20 

-1 
Filler metd soecrficahan (SFA): 5.20 ClurSubon (QW-404) 
Filler mefal F N o .  6 6 
Consumable insell for GTAW or PAW 
Weld deposrt tnickness tor earn wddng process 
Welding posibon (1G. 5G. etc.) (QW-roS) 

Rogresrion (uphilUdownhill) 

Bacbng gas for GTAW. PAW, or GMAW; fuel gas lor O W  (QW-408 
CMAW bansfor mode (OW-) 

C A W  welding Current rypelpolaniy 

Machine Welding Vartablcs for the Process Used (OW-3so) 

p"". Diredremore wsua conrot 
Aulomaoc voltage control (GTAW) 
Automak joint tradong 

Welding posrbon (1G. 5G. etc.: 

Consumable inreti 

Baciclng (metal. weld rnetai welded from baih sides. flux. ole.) 

nla  nfa 
.625" 1.25" 
1G 1G 

uDhill uDhill 
nfa nta 
nla n/a 
n/a nla 

Actual Values 
nfa 
nla 
nfa 

-.- 

Range QuJifird 
nf a 
n/a 
nfa 

Guided Bend Tett Rorults 
Guiaea Bend Test: Type ( ) QW462.2 (Side) Resulh ( ) QWdM3(a) rrans. R & F) Type ( ) Q W . 3 1 b )  (Long. R & F) Resub 

t 1 I I 1 

i I I I 
nsud exammaon resufts (QW402.43 Acwptable 
2adiographic test retuils law404 and OW-) 0 - 1 Acceptable 
[For akernabve qualficabon d woow -Ids by mdiom:,i 
Filler Weld - Frachrrc test in. 
Mawo test fusion Filiet leg sue in. X in. Concawty/convwty in. 
Weldng ies! conduded by 
Mechan14 tests conduct4 by Professional Quality Testing. Inc. Libonrory ksl no. WT1191 
We cerhty hat fie smsmenk in this record are coned and ha! tm test coupons wwe prepared. welded. and iested in accordance 
wrth the requirements of Secbon D< of ihe ASME Code. 

Len* and portent of ddech 

Pennsylvania  Tank L Tube. Inc. 

Organdon PENNSYLVANIA TANK 8 TUBE. INC. 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER’S RECORD OF WELDER OR 
WELDING OPERATOR QUAUFICAl7ON TESTS m) 

(See QW-301. Section IX. ASME Boiler and Pressure Vessel Code) 
r”4.? 

Welder‘s Name 3 LeeSolada Clock number - - - - Stamp no. Y 
Welding process(es) used GTAW Type Manual 
Identification of WPS foilowed by welder durmg welding of test coupon 
Base rnaterial(s) welded SA 51 6-70 to SA 51 6-70 Thickness 0.375 

GT 1-1 

B a r n  ( m d .  wwd meid. w M o d  from bob d e r ,  b c .  ok.) (OH0 

( X P!rrte ( ) Pipe (onter diunomr. Iprpe) 
Faer metal rpwilictboo (SFA): 5.1 8 Clrrdulion (Ow404) 
Rl)er memi FNo. 

Conrm8bte nreR tor CTAW or PAW 
Wold deposl hicknest kr .act? d n g  pmmlt  
Welding poubon (IG. 5G. o k ~ )  (Ow&) 
Roqrestmn (uphilUdowkdl) 
Bacbng gas (or GTAW. PAW, or GMAW. hi  gar br C+%’ (ma 
W W  M d o r  mod. ( W a )  

GTAW welding ~ w r w l l  typa@ohriIy 

ASME PNO. 1 (0 ASME W O .  (Qw 403) 
Weld Metal 

1 

0.375 
5.1 8 

6 
none  
0.375 

1G 
uohill 
none  
d a  

straight 

Weld Meta l  
PI mru PFIXPTX 

0.75 

none  
0.75 
1G 

uphill 
none 
nia 

straight 

Machine W&ding Vdablos tor h e  Process Used (QWSSO) Adrul V h r  Rvlgo Qu.lihed 
DitrcVremote mud cenbol n/a nfa 
Automabc vo-e -01 (=Ah7 n/a n/a 
&m&c lorn! brchg n/a nla 
Welding porrbon (1G. 5G. Me.) n/a Ma 
Cornurnable tnsert n/a n/a 
Bac4ang (meta!. weld metal, wolded tom both udes. k OtC.) n/a n/a 

/- 

Oqanudon PENNSYLVANIA TANK & TUBE. INC. 

ey 
/ 



QW-d84 SUGGESTED FORMAT FOR MANUFACTURER’S RECORD OF WELDER OR 
WELDING OPERATOR QUALtFiCATlON TESTS (WPQ) 

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code) 

Welder’s Name Mike Claypoole Clock number - - - - Stamp no. D 
Welding process(es) used SAW TY Pe Semi -Automatic 

Bcse mcrreriai(s) welded SA516-70 to SA516-70 Thickness .500 

,- 

idenTrficsTron of WPS ft,kwed by welder during welding of test cowon SAW 1-1  

Manual or Serniaufomtic Variobies for each Process (QW-SO) 

aacmi; (meic!. weic Teta!. welded from DOm Ydes. !lux. etc.) (QW402) 

: X > ?lore ( ; ?Ioe(enterdicmerer. if oiw) 
hlier meiol specificc:ion (SFA) 5.1 7 Uasslficanon (QW-aod) 

Filler m e m  F-No 
Cmsu,-r;a=ie rmec fc! GTAW or PAW 
Welo o e ~ o s t  thickness :or each weldin(; process 
Weicing position (1 G 5G etc.) (QW-405) 
Prograsstcn (uohrlllbswnnill) 
Backing QCS :or GTAW PAW or GMAW: fuel gas for O W  (QW-608 
GMAW ironsrer mcce (CW-m)  

G:AW weia,ng cmsnr ?/pe/polarity 

ASME =-NO 1 to ASME P-NO. (GW 403) 

Machine Welding Variables for the Process Used (QW-360) 
Direc:/remoie VISUCI control 
Aurorrcric voitcGe cmrrol (GTAW) 
Autornmc ;on- ‘rccnng 
Weicinc pcsiticn (i G. 5G. atc.) 
Consumsale inser: 
Bccms (meic!. ;veic metol, welded from both Sides. flux. etC.) 

ras””\ 

Actual Values 

WITH 
1 

Plate 
5.1 7 

nla 
.500” 
1G 
n/a 
n/a 
n/a 
nla 

Actual Values 
n/a 
n/a 
nla 
n/a 
nla 
n/a 

Range Qualified 

WITH 
1 thru 11 & P-4X 
2-718“ & over 

6 
~ 

n/a 
1 ”  
1G 
n/a 
n/a 
n/a 
nla 

Range Qualified 

n/a 
n/a 
n/a 
n/a 
nla 
n/a 

Guided Bend lasf Results 

1 

Not required for performance I 
1 - 
- Visual sxcmrnmon resuits (GW302.4) Acceptable 

Raaiogrcpnic TZST results (GW-304 and QW-305) 

Filer Weld - Frcc+ure Test - Length and percent of defects - 

Welaing iOS7 cmaucteo by 

- 0 - 1 Acceptable 
(For cne:ncirve guolificotion of groove welds by radiograDhy) 

Macro tesl fuusron Fillet legsne - in. X - in. Concavity/convexi?y - 
Pennsylvania Tank & Tube, Inc. 

Mecnanical YBSTS conducted by Profem’onal Qualify Testing, Inc. Laboratory test no PQT 1191 - 
We cenify :na me staements in this record are correct and that Me test coupons were prepared. welded. anc tes:ea in accordar c= 
with The recuirements of Sedion IX of the ASME Code. - 3cte + z i -  9 5  

Orgamzatlon PENNSYLVANIA TANK & TUBE. INC. - 

BY 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER’S RECORD OF WELDER OR 
WELDING OPERATOR QUAUFiCATlON TESTS WPQ) 

(See QW-301. Section I X  ASME Boiler and Pressure Vessel Code) 
P 

Welder‘s Name Wike claypoole Clock number - - - - Stamp no. D 
Welding process(es) used FCAW Type Semi-Automatic 

Sase matenal(s) welded SA 51 6-70 to SA 57 6-70 Thickness SOO’ 
laentification c i  WPS followed by welder during welding of tesl coupon FC 1-1 

Manual or Semiautomatic Variables for each Rocerr (QW350) Actual V a b t  h g e  Qualifted 

Backjng (metal. weid metal. weided from both sides. fiw, etc.) ( Q W W  
ASME P-No. 1 to ASME PNo. (QW 403) 
[ X ; Plate ( ) PIpe (enter diameier. d pipe) 
Ftllor metal tpocifrcabon (SFA): 5.20 w- (ClW-404) 

Filler metal FNo. 
Cmsumable insert for GTAW or PAW 

Weld deposd thichess lor eacn welding process 

Weiding poslon (1G. 5G. e k )  (QW.405) 
Progression (uphilUdownhill) 

Bawng gas for GTAW. PAW, or W W :  furl gas for O W  (Ow408 
GMAW banner moae (OW-) 

C A W  welding current typefpolanty 

Weld Metal 
1 

.500” 
5.20 

6 
nfa 

SOO’ 
1G 

uphill 
n/a 
nia 

Weid Metal 
P1 thru P11 & P4X - .  . 

~ 

1 .OO’ 

6 
nf a 

1 .OO’ 
1G 

uphill 
n/a 
da 

Machine Welding Vanabies for the Rocess Used (QW3so) Actual Values Range Qualified 
Diredremote wsual control nfa nfa 
Automanc vottage control (GTAW nfa nla 
Automatic foint bada’ng n/a n/a 
Welding posmon (1G. SG, etc.) nfa n/a 
ConsumaDle insert nla n/a 
Backrng (metal, weid mew. waded from both shdes. flu% otc.) nla d a  

Guided Bend Tad Rarunt 
Guided Bend Tests Type ( ) OW462 2 (Side) Resutb ( ) OW-462.31a) rrans. R & R Type ( ) QW-qb) (Long. R & F) Resub 

1 1 I i 

L I I I I 
Visual examinahon results (QW4732.4) Acceptable 
Rarriograpnrc test results [QW- and QW-305) 
(For atternatwe qualficabon of groove weids by radiography) 
Rle! Weld - Fracture test in. 
Macro led fusion mist leg - in. X in. C o n c a d y / c o w  in. 
Welding test conducted by 
Mechanmd tests conduded by Professional Quality Testtng. Inc. Laboratory kst no. WT 1191 
We cetaty has the statements in this record are coma and that tho ted coupons WWO prepared welded. and tested in accordance 
wdh h e  requ:rements of Sedon  Dc of h e  ASME Code. 

0 - 1 Acceptable 

Lmg!h and pwcsnt of defectt 

Pennsylvania Tank 8 Tube. Inc. 

Organization PENNSYLVANIA TANK 8 TUBE. INC. 

BY 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR 
WELDING OPERATOR QUALIFICATION TESTS (WPQ) 

(See QW-301, Section iX, ASME Boiler and Pressure Vessel Code) 

I I 3 

r"". Welder's N a m e  Matt River Clock number - - - - Stamp no. M 
Welding process(es) used GtA W TY Pe Manual 

Base materra!(s) welded P-1 top-1 Thickness .218" 
ldentrfication of WPS fdowed by welder during welding of test coupon GTSM 1 - 1  

Manual or Semiautomatic Variables for each Rocert (QW-350) 

3acKing (rnerc!. weia rneral. weidea from both saes. flu, etc.) (QW-dOz) 

( ) Pla:e ( ) Pioe (enter aiamerer. if pipe) 
iiiler meicl soeaficotion (SFA). 
Filler meial F-No. 
ConsumcDle insert for GTAW or PAW 
Weld OeDO37 thicmess for eocn welding process 
Weiaing position (1G. 5G. etc.) (QW-405) 
Progression (upnill/aownhili) 
Bacung gcs for GTAW. PAW, or GMAW: fuel gas for O W  (GW-do8 
G,VAW trcnsier mode (aW-dOs) 
GYAW welding ct1rren' Weipolanty 

ASME P A " .  1 to ASME !'-No. (QW a) 

5.18 Ci osslficc~ti on (61 W -a) 

Machine Weldtng Variables for the P r o c e s s  U s e d  (QW-30) 
3irec:/rimoTe visual csnrroi 
Auromciic vonage c3nTrcI (GTAW) 
Automcric ;otnT :reeking 

Welding poslilon (1 G, 5G. N C . )  

Consuma~le tnsen 
Bacxing (metal, weid metcl, welded ?om both sides. ;4w. etc.) 

'- 

Actual Values 

WITHOUT 
1 

2-3/8" 
5.7 8 

Range Qualified 

4 or - 
1 ttrru 11 & P-4x 

1 *' & over 

6 
none 
.2 !8  
66 

uphill 
Ar- 100% 
n/a 

DC-SP 

Actual Values 

6 
without 

All 
uphill 

Ar-? 00% 

.43G 

- 
n/a 

DC -SP 

Range Qualified 

Organization /FENNSYLVANIA JANK & TUBE, 1NC. 

Bv 

This form (ECCOOS) may be obtained from the Oruer Depr.. ASME. 22 Law Dnve. Box 2300. Faifield. NH 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR 
WELDING OPERATOR QUALIFICATION TESTS (WPQ) 

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code) 

1 

Welder's Name M a f t  River Clock number - - - - Stamp no. M 

$use marerral(s) welded P-1 TO P-1 Thickness .375" 

Welding process(es) used FCAW TY Pe Semi- Automatic 
laenrlficanon of WPS foldwed by welder aurrng welding of test c0uc)on FC I - ?  

I 

Manual or Semiautomatic Variables for each Process (Qw-30) Actual Values Range Qualified 

Bccking (meTCl. weic meml, welded from both Yaes. flux. etc.) (QW-402) 

( 2ia:e ( > >toe (snter diameter, i f  pipe) PMe 2-7/8" & over 
Filler mete! soec:fic=*ion (SFA) 5.28 CIasslficotion (6W-404) 5.28 
Filler mptal F-No 6 6 
ConsurncDle insen f3r GTAW or PAW n/a n/a 
Weld deDosr :hicKness TO1 eccn weMing process .375" .750" 
Welding position (i G 5G. etc.) (QW-dos) 36 F & V  
Progression (ucnill/downnil0 uphill uphill 
aackinc; gos for GTAW. PAW. or G W W ;  fuel gas for OW (QWdo8 N o n e  N o n e  
GMAW :rcns:er mode (QW-po9) Spray Arc Spray Arc 
GYAW weicing curen; ;ype/polcrrfy n/a n/a 

WITH WITH 
ASME 2-NO 1 to ASME ?-NO. (QW 403) I 1 fhN 11 & P-4x 

Machine Welding Variables for the Process Used (QW-360) 
DirecTlremoTe visuai c3nrrol 
ALItomcric vcr7cc;e C3nTIOI (GTAW) 
Autornaric join? :rsc;cirg 
Welong pcsition (1 G. 5G. erc.) 
Consumccle inssn 
Bac~ing (Teta!, weid metal, weldad from both sides, flux. etC.) 

Actual Values Range Qualified 

Organrzation PENNSYLVANJA TANK & TUBE, INC. 

3 1 s  form ( E r n e )  may be obtained from the OK?- Dept.. ASME, 22 L a w  Drive. Box 2300. Farfield. NH 0707-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER’S RECORD OF WELDER OR 
WELDING OPERATOR QUAUFCATION TESTS (WPQ) 

(See QW-301, Section iX, ASME Boiler and Pressure Vessel Code) 

I 

Welder’s Name Matt River Clock number - - - - Stampno. M 
Welcing process(es) uqd SMAW TY Pe Manual 
Idenrrficcmon of WPS followed by welder during welding of test coupon 
Base matenal(s) welded P-I to P-1 Thickness 0.21 8 

GTSM 1-1 

I 

1 

Range Qualified Actual Values Manual or Semiautomatic Vanablss lor each ROC6SS CQW-350) 

eockrng (mew weic rn@iat. welded from both SdeS. flux eTC.1 (QWdO2) 
ASME P-NC 1 to ASME P-NO. (QW 403) 1 1 thru 11 & P-4x 
i)c ‘me ( 

Filler merai s0ec:ficsTion (SFA) 
Filler meml F-No 4 1 thru4 
Consurncole insen ‘or GYAW or PAW n/a nfa 
Weld ceposi thickness for eacn welding process .093” 0.1 86 
Welding position ( 1  G, 5G, etc ) (QW-405) 66 All 
Proqession (upnill/downnill) uphill uphill 
BocKlng gas for GTAW PAW or GMAW. fuel gas for O W  ( C W 4 8  n/a nf a 
GMAW i:ansTer mcas (GWdo9) n/a n/a 
GTAW weld,ng curren! type/polarlty nf a nfa 

Wfh 

Plate 

With 

2-7f8” & over ) Floe (enrer aiarnerer. if pim) 
5.1 C; usfi can on (€2 W-LO4) 5.1 

Machrne Welding Variables for the Process Used (QW-360) 
Direc:!remcre visuci contrci 
AUTO,W:C voncge cmro! (GTAW) 
AUTC!T~CT~C ;OinT irccking 
Welding pcsiticn ( 1  G. 5G. erc.) 
Consumaoie insen 
Bccking (metcl, weic metal, welded from both sides. flu eTC.1 

p”. 

Actual Values Range Qualified 

Guided Bend Test Results 

This form ( E r n e )  may be obtainec? from the Order %pT., ASME, 22 Law Owe. Box 2300. Fairrield. NH 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR 
WELDING OPERATOR QUALIFICATION TESTS (WPQ) 

(See QW-307, Section IX, ASME Boiler and Pressure Vessel Code) 

p"*\ Welaer's Name Shawn Hatbob Clock number - - - - Stamp no. H 
Welding process(es) use; FCAW TY Pe Semi- Automatic 
IdenTrfiCOTlOn of WPS followed by welaer during welding of test cowon 
Bcse matenai(s) weided P-1 TO P-1 Thickness .750" 

FC 1-1 

Manual or Semiautomatic Variables for each FTocess (QW-SO) 

Bac;cir?g (merai weic metal, welded from both sides. nu. etc.) (QW-402) 
ASME ?-NO 1 to ASME ?-NO. (GW W )  
X;, Piare > shoe (enrer aiameTer. if pipe) 

Filler mercl soecificztion (SFA) 5.28 Classlficanon ( Q W 4 )  
Filler mefal F-No 
Consumcoie inseri for GTAW or PAW 
Weld deposlt Thicxness for eacn welding process 
Welding gosition (1 G. 5G. etc.) (QW-aoS) 
Progression (u~n!lildownnill) 
Bacxing gas for GTAW. PAW. or GIVAW: be1 gas for C w  (Gw-48 
GMAW trcnsrer mooe (QW-dOs) 
GTAW welding curren: type/p~lOrlV 

Machine Welding Variables for the Process Used (QW-360) 
DirecT/remote v i s m  conrrol 
Auromaric voltos;e Confrol (GTAW) 

Welding position ( :G ,  5G. ztc.) 
Consumoale insert 
Bacxing (meral. weld meTcI. welded *om botn sides. flux. etc.) 

i- 

AUtOmCtiC JOiPiT ?CCKIng 

/@- 

Actual Values 

wim 
1 

Plate 
5.28 

6 
n/ a 

.750" 
36 

uphill 
None 

Spray Arc 
n / u  . .. - 

Actual Values 

Range Qualified 

WITH 
7 thru 11 & P-4x 
2-7/8" & over 

n/a 
max fo be welded 

F & V  
uphill 
None 

Spray Arc 
n / a  

Range Qualified 

Guided Bend T a t  Results 

Guicec Bend Tests TvDe ( } 8W462,2 (Side) Results ( ) QW-42.3(a) flrans. R & 0 Twe ( ) QW-d62.3@) (Long. R & F, Results 
I i I I 1 

1 I I I 
Visual examination resuns (GW302.4 Accepfable 
Raaiograohic test results (QW-304 ancl QW-305) Acceptable 
(For anernatwe qualification of groove welcs by radiography) 
Filler Weld - Fracture test in. 
U0C:O ieST flJslOn Fillet leg size in. X in. Concavrty/conventy in. 

Length and percent of defects 

Welding TeST concuc?eC bY 
Mechanical k?STS conduced by Professional Quality Testinq, Inc. Labordory test no. 1143 

Pennsylvania Tank & Tube, fnc. 

we certify thm the srcernents m t h ~ s  record ore correc: and that the test CouDons were prepared, welded, and tested in accordance 
wit5 'he re~uiremenrs OT Sec!ion IX of ?he ASME Code 

Organization PENNSYLVANIA TANK & TUBE, INC. 

T ~ I S  form ( E m @  may be obtained from the Grdedept.. ASME. 22 Law Drive. Box 2300, Fairfield. NH 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR 
WELDING OPERATOR QUAIJFICATION TESTS ('WPQ) 

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code) 

I 

I 
r 

Welder's Name Shawn Hatbob Clock number - - - - Stamp no. H 
Welding process(es) us+ GTAW TY Pe Manual 

Sase materiai(s) welded P-1 to P-1 Thickness .218" 
ldennfication of WPS followed by welder curing welding of test coupon GT 1-1 

Range Quollied Manuai or Semiautomatic Variables for each Process (QW-350) Actual Values 

3acking (,metal. wela metal. Welded from bofh sides. flu, etc.) (QW-402) 

( 
Filler metal sDecificstion (SFA): 5.1 8 Classification (QW-4OA) 
Filler merat F-NO. 

ConsurnoDle insert for GYAW or PAW 
Weld ceDosit thickness for each welding process 
Welding position (i G. 5G. etc.) (QW-dos) 
Progression (upnWcownhill) 
aacung gcs for GTAw. PAW. or GMAW: fuel gcx for O W  (QW-008 
GMAW vansfer mode (QW-409) 
GTAW welding curen: type/pOlariTY 

ASME P-NO. 1 YO ASME P-NO. (GW 433) 
) ?lee (x, Pipe (enrer diamerer. if pipe) 

WITHOUT 
1 

2-38'' 
5.18 

6 
none 
0.21 8" 
66 

uphill 

n/a 
Ar-lOO% 

DC-SP 

+ or - 
1 thru 1 1  & P-4x 

1" &over 

6 
WithOut 

O,Lf?b 
All 

uphill 
Ar-lOO% 

n/a 
Dc-SP 

Machine Welding Variables lor the Proces Used (QW-360) Actual Values Range Qualiiied 
Direc:/remote visuo~ ccnrrcl 
~utcrnci lc voltage convoi (GYAW 
Automatic joint iracKing 
Weloing positicn (1 G. 5G. ex.) 
Consumcole insert 
Bccking (mercl, weld metal, welded from 00th sides. flux. etc.) 

Guided Bend Test Results 

GciideC Senc Tesrs 7vpe ( ) QW-462.2 (Side) Resutts ( ) QW42.Xa) Crrans. R & F) Type ( ) QWd62.3@) (Long. R & F) Results 
I I 1 I 1 

1 I 
Visual examinmion resuns (QW302.4) Acceptable 
Rcdi0g:aUnic ?esr results (QW-304 and QW-305) 

I I 1 

Acceptable 
(For alternotwe qualificanon of groove welds by radiography) 
Fillet Weld - Fracture test in. 
Macro tesf tuSOn Fillet leg slze in. X in. Concavrtykonvexity in. 

Welding test conduc:ed by 

We cemfv ihof the stctemenTs in this record are correcf and that the test cou~ons were prepared, welded, and tesred in accordance 

Length and percent of defects 

Pennsylvania Tank & Tube, Inc. 
Mechaniccl tzsrs conducted by Professional Quari Testing, Inc. Laboratory test no. 1144 

witn the recuirements of Seaon IX Of me ASME Code. 

/"". 
Oate / z  - 3 / 9 3  

Organization PENNSYLVANIA TANK &TUBE, INC. 

BY L ' r n d 7  
// 

This form (EXXX8) may be obtained from the Orde (!x Pt.. ASME. 22 Law Drive, Box 2300. Fairliela. NH 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR 
WELDING OPERATOR QUAUFICATION TESTS (WPQ) 

(See QW-301 I Section IX, ASME Boiler and Pressure Vessel Code) 
P 

Welcfer's Name Shawn Hatbob Clock number - - - - Stampno. H 
Welding prccess(es) us€@ SIlAAtJ TY Pe Manual 
Identrficztion of WPS followed by weider during welding of test coupon 
8cse marerioi(s) welded P-8 to P-8 Thrckness .2 1 8" 

GTSM 8-8 

Manual or Semiautomatic Variabtes for each Process (QW-SO, 

Backing (meta! weid meral. weiaed from both sdes. flux. etC.1 (QW-402) 

( ) 2lcre 'Ice (enter diameter. if oiw) 
Fiiler metcl soeaficmon (SFA). 5.4 Classification (QW-404) 

Filler mefOJ F-No. 
Consumcore inserr for GYAW or PAW 
Weta aemxt thickness for each weMing process 
Welaing position ( 1  G. 5G. erc.) (QW-45) 

Progression (uDhitl/Cawnhill) 

Backing 93s :a: GYAW PAW, or G W W ;  fuel gas for OM/ (6iW-408 
G,MAW tronsfer moo8 (QW-409) 
GTAW welcing currenl Ivpe/polcrity 

ASME 2-NO 8 io ASME ?-No. (QW 403) 

Machine Weiding Variables for the Proceu Used (QW-360) 
Direc:/remcre visuci control 
Automax vo i+a~e csnfroi (GTAW) 
Auomcnc pin? mcmg 
Welaing $ositiorl (1G 5G etc.) 
Ccnsumcc!e insert 
Backrng (merai we'd meral. welded from both sides, flux. etc.) 

Guided Bend Test Results 

/--- 

Actual Values 

With 
8 

2-3/8" 
5.4 

N/A 
0.156 
66 

uphill 
N/A 
n/a 
DC-RP 

Actual Values 

Range Qualifiecj 

With 
1 thru 1 1  & P-4X 

1" &over 

5 
N/A 

0.31 2 
All . ... 

uphill 
N/A 
n/a 

DC-RP 

Range Qualified 

Guided Bend Tests Tvpe ( ) GW462.2 (Side) Results ( 1 QW42.3(a) Crrons. R & 0 Tvpe ( ) QW42.302) (Lens. R & 0 Results 
r 1 I 1 

I 1 I I 
Vwal excrnination results (QW-302.4 Acceptable 
Rcdiogrcpnic Test results (QW-304 and QW-305) Acceptable 
(For adernarrve quolificotion of groove welds by radiograpny) 
Fillet Weld -- Fracrure test in 
Macro tesi fuslon Fillet leg sze in. x in. Concavm/convexily in 

Weiaing mi conducted by 

we cert~fy *ha :Re n@ernenTs in this record are correcT and that Me test coupons were prepared. welded, and teSTed in accordance 
with The recuireme?fs OT Section IX of the ASME Code. 

Length and percent of defecrs 

Pennsylvania Tank & Tube, Inc. 
Mecnanica tesls condumed by Professional Quality Testing, Inc. Laboratory test no 1144 

Dare 2 -J-F$J 
Organization PENNSYLVANIA TANK & TUBE, INC. 

b i s  form (EOOCOB) may be obtained from the Order bpt.. ASME. 22 Law olive. Box 2300. Fairfieid. NH 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR 
WELDING OPERATOR QUALlFiCATlON TESTS (WPQ) 

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code) 

I 1 

I I - - 

p Weicfer's Nome Jody Michael Clock number - - - - Stamp no. J 

Base marenal(s) welded P-1 TO P-1 Thickness -375" 

Welding p:ocess(es) u s 9  FCAW TY Pe Semi - Automatic 
idennficarion cf WPS followed by welder during welding of test C O U D O ~  FC 1 - 1  

Manual or Semiautomatic Variables for each Process (QW-SO) Actual Values Range Quaiiffed 

BacwnG (metor. weid metal. welded from both sdes, flux, etc.) ( Q W 4 )  
ASME 3-N0 1 to ASME P-NO. (QW 403) 1 1 thru 11 & P-4x 

ciiier rneiat soec;ficmcn (SFA): 5.28 Clasuficahon (QW44) 5.28 
Fdler rneiai i-No 6 6 
ConsumoDle insen +or GTAW or PAW n/a n/a 
Weia CeDoSit thickness for each welding process 0.375" .750" 
Welding position (1 G. 5G. erc.) (QW-dos) 36 F & V  
?rog:ession (upnilllcownnill) uphill uphill 
aachng gas for GTAW OAW, or GMAW. fuel gas for O w  (QWdOB None None 
GMAW transfer moo8 (GW-409) 
GYAW welding current tvpe/polarity nfa n/a 

WITH WITH 

31aie : > ?ioe (enter aiamerer. if pipe) Plate 2-7/8" & over 

Spray Arc Spray Arc 

Machine Welding Variables for the Process Used (QW-30)  
3irec:/rimore VISCIO! ccntrol 

/"". Autommc voncgf mn7roI (GTAW) 
Automatic ;om -rcSang 
Weic:ng position (1 G. 5G. etc.) 
Consumable insert 
Backing (metcl. welc metal. welded from both sides. flux, etc.) 

Actual Values Range Qualified 

Guided Bend Test Renrlh 

Guiced 3end Tests Tvoe ( ) QW-462.2 (Side) Results ( 1 QW-462.3(~) CrKmS.  R F) Type ( ) QWd62.3(1;: (Long. R & F) RPSUI?~ r I I 1 I 

1 I I 

Visual examination results (QW332.4) Acceptable 
Rcaiogrcphic tes results (QW-304 and QW-305) 
(For ctternative quaiificsnon of groove welds by radiogrcphyl 
Fillet Weid - Frac:ure lest 

I I 

Acceptable 

Length and percent of defecn c 

Macro red fusron Filiet leg sze in. X in. Concovty/convexily IP 

Welcing TeST cmcucted by 
Mec%nicol tests conducted by Rofessionai Quat i  Testing, Inc. LaDorcrory test no. 1143 

Pennsylvania Tank 8t Tube, Inc. 

We carnfy tho? 'he smements in this record are correct and that the test coupons were prepared. welded and testea in accordancs 
wt!- 'ha raqLiremenTS of Sechon IX of the ASME Coae 

Organizanon PENNSYLVANIA TANK & TUBE, INC. 

BY (?A-zZL-A~ 
mts form ( E ~ 8 )  may be oottaned from the Order Dept.. ASME. 22 Law Dnve. Box 2300. icirfielc. NW 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER‘S RECORD OF WELDER OR 
WEDlNG OPERATOR QUALIFICATION TESTS (WPQ) 

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code) 

Side Bend 1 1 Acceptable 
Side Bend 2 Acceptable 

p””. Welder’s Name Jody Michael Clock number - - - - Stampno. J 
Welding process(es) used GTA W TY Pe Manual 

Base muterrcl(s) welded P-1 top-1 Thickness .218” 
Identi f icat ion of WPS fo!&wed by welder during weiding of test coupon GTSM 1 - 1 

1 

Manual or Semiautomatic Variables lor each Rocest (QW-350) 

Backing (mercl. weld rnetai, welded from both sues. flu. etc.) (QWdoT) 

( ) ?late Pipe (enter diameter. if pipe) 
Fiiler rnerc! spec:ficonon (SFA). 5.18 Classification (QW-404) 

Flier ne~af F-No. 
Consurnaole insen for G:AW or PAW 
Weic cmost thickness for each welding procen 
Weraing position ( 1  G. 5G. etc.) (QW-605) 
Progression (uphill/dOwnhril) 
Backing gas for GTAW. ?AW, or GMAW: hel gas for CFW (QW-408 
GMAW trmsrer mode (QW-) 
GTAW welcing current ?ype/polanty 

ASME ?-No. 1 to ASME ?-NO. (QW 4 3 )  

Machine Welding Variables for the Process U s e d  (QW-360) 
Girec:/remote visual control 
AuTOmaTic vodcge conrroi (GTAW 
Auromcric ;om :rccrcng 
Welding position (1 G. 5G. atc.) 
consumcote insert 
Bac~ing (me%!. welc mercl, welded from both sides. flux. etC.) 

Achral Values 

WITHOUT 
1 

2-3/8” 
5.18 

6 
none 
118” 
6G 

uphill 
Ar-100% 

n/a 
DC-SP 

Actual Values 

Range Qualified 

+ or - 
1 thru 11 & P-4X 

1” &over 

6 
Without 

114’ 
All 

uphill 
Ar- 100% 

n/a 
DC-SP 

Range Qualified 

Organization PENNSYLVANIA TANK & TUBE, INC. 

Dcre 7 - 4  - 9 y BY 
1 

This form (EC0008) may be obtained from the Order Dept., ASME. 22 Low Drive, Box 2300. Foirnelcf. NH 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR 
WELDING OPERATOR QUAUFICATION TESTS (WPQ) 

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code) 

Side Bend 2 Acceptable 

J Stamp no. P-T Welder's Name J o e  Michael Clock number - - - - 
Weidrng process(es) us- SMAW Type Manual 

Bcse mcTenai(s) welded P-1 to P-1 Thickness 0.21 8 
Identification of WPS followed by welder during welding of test coupon GTSM 1-1  

Manual or Semiautomatic Variables for each h o c w  (QW-SO, 

3ccwng (meiai welc metal, welded from born sdes. flux. etC.) (QW-402) 

( 1 o(, POS (enter aiameTer. if pipe) 
Filler rzeici spec3ca:ion (SFA). 5.1 Clasvficmon (QWdo4) 

Filler mstcl F-No 
Consumable insen for GiAW or PAW 
Wsic ceaosit thickness Tor each welding process 
Welding pcsilion (1 G, 5G. atc.) (QW-405) 
'?regression (uphill/aownnlll) 
BacKing gcs for GiAW PAW. or GMAW, fuel gas for O w  (QW-408 
GMAW mnsfer moae (CW-49) 
GXW weicrng currenr ?/pe/polarrty 

ASME :-NO 1 to ASME P-NO. (QW ru33) 

Machine Welding Variables lor the Process Used (QW-360) 
>irec:/rernore VISLJC! control 

rc". ~ u ~ m c i i c  vortage cmtroi (GTAW) 
Aurcnctic joint :rocKing 
Weicing position (' G .  SG. etc > 
CansumcDle inserr 
Bacring (metal, weld metal, welded from born sides, flux. etc.) 

Actual Values 

With 
I 

Plate 
5. I 

A 
n/a 
.093" 
66 

uphill 
n/a 
n/a 
n/a 

Range Quaiified 

With 
1 thru 11 & P-4X 
2-718" & over 

1 thru 4 
n/a 

0.1 86 . -  

All 
uphill 
n/a 
n/a 
n/a 

Actual Values Range Qualified 

Organization PENNSYLVANIA TANK & TUBE, INC. 

m1s form (E00008) may be obtained from me Order Dept.. ASME. 22 Law Dnve. Box 2300. Forri-ield. NH 07007-2300 



QW-484 SUGGESTED FORMAT FOR MANUFACTURER’S RECORD OF WELDER OR 
WELDING OPERATOR QUAUflCATiON TESTS Iwpo) 

(See Q’S301. Section t>( ASME Boiler and Pressure Vessei Code) 
9 

Wcldcr‘s N & T O  J d y  M i c h a e l  CloctcnumbQr - - - -  Stamp no. J 
Weiaing process~eq used GTSM 1 4  Typa Manual 

B a s e  matenalfs) welded SAt06BtwSAl06B Thi&.nesss . I  54’ 
ldentmcation of W S  followed by welder during welding of test coupon GTSM 1-8 

Weld Metirl 
Pi . .  

2.379 
5.4 (SM) 

6 8 5  
da 

Iwi3(GT) .091 (SM) 
6G 

uphill 
amon 
da 

5GstraigfIt 

AOiulVdU.8 
n/a 
nfa 
nfa 
n/r 
n/a 

With or Without 
P1 thnr P11h P4X 

1’81 o v e r  

6 h 5  
nla 

.135(GT) .182(SM) 
All 

uphill 
m o n  
n/a 

~. 

n/a n/a 

PENNSYLVWiA TANK h TUBE. INC. 

Dafn w2sw 



Report D a t e :  4 /  ' I '  ''3 

Pennsylvania Tank & Tube, Inc. 
P .  0. Box 2 1 7 ,  Saxonburg, Pa. 16056  

.> 

CUSTOMER 
E n v i r o t r o l  Incorporated 

PROJECT 
Camp Lejeune ,  NC 

VESSEL DESCRIPTION 
(2) lO,OOO# Adsorber Vessels 

ASME Code stamped: Yes 
V e s s e l  designed per t h e  ASME Boi le r  & P r e s s u r e  V e s s e l  Code, 

Sec t ion  V I I I ,  D iv i s ion  1. 1 9 9 2  Edi t ion,  1 9 9 3  Addenda 

Vessel Number: 0175-A & B 
Drawing N u m b e r :  9416-301 

JOB NUMBER 
0 1 7 5  

NAMEPLATE INFORMATION 
MAW: 75.00 P S I  a t  150°F 
MDMT: -20°F a t  7 5 . 0 0  PSI  

Year b u i l t :  1 9 9 5  
Radiography: RT 3 

Postweld heac t r ea t ed :  N o  
L e t h a l  s e rv i ce :  No 

7 ;  Engineering Manager / d a t e :  4/ -I -- 

Q.C. Manager d a t e :  4/ 7 ,? 

Engineering Manager / 

Q.C. Manager 

7 ;  -- d a t e :  4 /  I 

d a t e :  C/S  ii Authorized Inspector  
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Pennsylvania Tank & Tube, Inc. 
April 7, 1995 

ASME Section VIII, Division 1 

Advanced Pressure Vessel 
Version 5.42a 

3 1992 Edition, 1993 addenda 

Page 1 of 2 

Job/Quote No : 0175 Customer: Envirotrol Incorporated 
Shell Desc. : 8 '  OD Adsorbers (2) 
Designed: Mark W. Hadley Design Date: April 7, 1995 
Checked : Approved : 

External loads do not control design. 

Cylindrical Shell - Internal Pressure - 
Design Pressure : 7 5 . 0 0  PSI 
Shell Material : SA-516, Grade 70 

Mat1 stress(hot): 17500 PSI 
Sheil Length : 68.000 In. 
Shell Area : 1 4 2 . 4  Sq. Ft. 
Shell Weight : 1807.8 Lbs. 
Spec i f i c  Gravity: 1.0000 
Weight of Fluid : 17571 Lbs. 
Actual Stress : 14239 PSI 

Static Head: 4 . 0 0  P s i  
Joint Efficiency: 85 P c t .  

D e s i g n  Temperature: 150 OF 
Material stress {cold): 17500 PSI 

Corrosion Allowance : 0.0000 In. 
Outside diameter : 96.0000 In, 

Shell Estimated Volume: 2103.3 Ga, .  
Total Flooded Shell Weight: 19379.1 Lbs. 
Actual Longitudinal Stress: 7073 PSI 

Min. temp curve : B Minimum Design Metal Temperature: -20 O F  

f i  Pressure at XDMT: 75 .00  PSI Computed minimum temperature: -50  O F  

NO UCS-66(b) reduction: Yes UCS-68(c) reduction: 

Longitudinal Stress Calculations - UG-27(~)(2): 
t = PR / ( 2 S E  +0.4P) =79 * 47.6875 /(2 * 17500 * 0.85 t 0.4 * 79) 
t = 0.1265 -0.0000 (corrosion) = 0.1265 In. min 

Design Thickness per Appendix 1-l(a)(l) 
Circumferential Stress Calculations: 

t = PRO /(SE 10.4P) = 79 * 48.0000 / (17500 * 0.85 + 0.4 * 79) 
t = 0.2544 +O.OOOO (corrosion) = 0.2544 In. m i n  

NOMINAL SHELL THICKNESS SELECTED = 0.3125 Inches 



, 

Nozzle in the shell 
Page 2 of 2 -  

Job/Quote No : 0175 Nozzle Number: F 

Configuration: Ndzle passing thru the vessel, attached by a groove weld. 
: Nozzle does not pass thru a category A joint. 

Shell material : SA-516, Grade 7 0  Material Stress: 1 7 5 0 0  
Shell wall, new: 0.3125 Shell wall, corroded: 0.3125 
tr = PRO / (SE + 0.4P) 
tr = 79 x 4 8 . 0 0 0 0  / ( 1 7 5 0 0  * I + 0 . 4  * 7 9 )  = 0.2163 

r””. Description : Manway in shell Quantity: 1 

Required shell thickness per UG-37(a) 

Nozzle Material: SA-106, Grade B, SMLS 
Stress (hot) : 15000 PSI Stress (cold): 15000 PSI 
Nozzle pipe size : 18 In Nozzle pipe schedule: STD 
Joint efficiency El: 1.00 Nozzle corrosion allowance: 0.0000 Ir,. 
Nozzle ID, new : 17.2500 In. Nozzle wall, new: 0.3750 Ir.. 
Nozzle ID, corroded: 17.2500 In. Nozzle wall, corroded: 0.3750 Ic. 
OD, limit of reinf : 3 4 . 5 0 0 0  In. Correction factor F: 1.00 
External projection: 6.0000 In. Internal projection: 0.0000 Ir.. 
Outer “ h “  limit : 0.7813 In. Internal “ h ”  limit: 0.7813 IF. 
Upper weld, weld 41: 0.2500 In. Internal weld, weld 4 3 :  0.0000 Ir. 
Groove weld depth : 0.3125 In. 
Reinforcing Mat’l : SA-516, Grade 70 
Stress, Sp (hot) : 17500 PSI Reinf. plate thickness: 0.2500 Ir . .  
Stress, Sp (cold) : 17500 PSI Plate weld, weld 42: 0.1786 Ic. 
O.D., Reinf. Mat’l : 25.0000 In. RePad groove depth :  0.2500 Ir . 
frl= Sn/Sv = 15000  / 1 7 5 0 0 ~  0 . 8 5 7  fr2= Sn/Sv = 15000 / 1 7 5 0 0 =  0 .857  
f r 3 =  Sn/Sv = 15000 / 17500= 0 .857  fr4= Sp/~v = 17500 / 1 7 5 0 0 =  1.00~ 

MDMT Calculations 
Min. temp cl-lrve : B Minimum Design Metal Temperature: -20 O F  

Pressure at XDMT: 75.0 PSI Computed minimum temperature: -125 O F  

UCS-66(b) reduction: Yes UCS-68(c) reduction: No 

p”.. 

UG-45 Calculations 
The wall thickness shall not be less than the greater of the following: 

UG-45(a) - thickness for pressure loading p l u s  corrosion. 
t = (P RII / (SE - 0.6 P)) + CA nozzle efficiency(E): 100 % 
t = ( 79  * 8 . 6 2 5 0  / (15000 * 1.00 - 0 . 6  * 7 9 ) )  + 0.0000 = 0.0456 11: 

UG-QS(b) - the smaller of UG-45(b)(l) or UG=45(b)(4): 

uG-45(b)(l) - the thickness (plus CA) required f o r  internal pressure. 
t = PRO / (SE + 0 . 4 ~ )  + corrosion 
t = 79 * 4 8 . 0 0 0 0  / ( 1 7 5 0 0  * 1 + 0.4 * 7 9 )  + 0.0000 : 0.2163 In. 

UG-45(b)(4) - minimum thickness of standard wall pipe plus CA : 0.3281 in. 

Wall thickness for pipe = tn * 0.875 
Wall thickness of 0.3281 is greater than or equal to UG-45 value of 0.2163 

UG-45(b) = 0.2163 111 p””. 



Page 3 of :? 
Job/Quot:e Yo: 0175 Nozzle Number: F 

trn= PRn/SE: - 0.6P = 79.00 * 8.6250 / 15000 "1.00 -0.6 * 7 9 . 0 0  = 0.0456 11: 
Area Required - Internal Pressure 

A = d tr F + 2tn tr F (1 - frl) 

Nozzle in the shell 

pdb., Required nozzle thickness per UG-37(a) - Internal Pressure 
2 

B = i 7 . 2 5 0 0  "0 .2163  "1.00 + 2 "0.3750 10.2163 *1.00(1-0.857) = 3.7544 sq.::: 
Area Available - Internal Pressure 

A i  = Larger value of the following : 
= d ( E i  t - F tr) -2tn (El t - F tr)(l - frl) 
= 17.2500 (1.00 * 0.3125 - 1.00 * 0.2163) - 2 * 0.3750 

(1.00 * 0.3125 - 1.00 * 0.2163)(1 -0 .857)  = 1.6491 

= z ( 0 . 3 1 2 5  + 0.3750)(1.00 "0.3125 - 1.00 *0.2163)-2 *0.3750 
OR = 2 ( t  + tn)(El t - F tr) -2 tn  (El t - F tr)(l - frl) 

(1.00 * 0.3125 - 1.00 * 0.2163) (1 - 0 . 8 5 7 )  = 0.1220 
A 1  = 1.6491 Sq. 11: 

A2 = Smaller value of t h e  following : 

OR = 2 (tn - trn) ( 2 . 5  * tn + te) fr2 

A2 = 0.4411 Sq. I!-. 
A 3  = 2(tn-c)fr2 *h = 2(0,3750 -0.0000) 0.857 f0 .0000 A3 = 0.0000 Sq. 11: 
A41= (1eg)squared * fr3 = 0.2500 * 0 . 2 5 0 0  * 0 . 8 5 7  A 4 i =  0 . 0 5 3 6  Sq.ir 
A 4 2 =  (leg)squared * fr4 = 0.1786 * 0.1786 * 1.000 A42= 0.0319 Sq.11:  
A43= (1eg)squared * fr2 = 0.0000 * 0 .0000  * 0 .857  A43= 0.0000 Sq.::: 
AS = (Dp - d - 2tn) t e  * fr4 

= ( 25.0000 - 17.2500- 2 * 0.3750) 0.2500 * 1.000 AS = 1.7500 Sq. ir 
~1 +A2 -A3 -2.4: +A42 +A43 -A5 = 3.9257 which is Feater t h a n  A of 3.7544 

= 5 (tn - t r n )  fr2 * t 
= 5 ( 0 . 3 7 5 0  - 0,0456) 0.857 * 0.3125 = 0.4411 

= 2 ( 0 . 3 7 5 0  - 0.0456)(2.5 * 0.3750 + 0.2500) 0.857 = 0.6705 

OPENING IS ADEQUATELY REINFORCED WITH THE PAD. 



Job/Quote No: 0175 Nozzle Number:  F 
Nozzle Description: Manway in shell Page 4 of 2 4  

Check t h e  welds  p e r  UW-16 
tmin, weld d l  = l d s e r  of 0.75 or te or tn = 0.75 or 0.2500 or 0.3750 = 0.2soi .  
Weld 41, leg nin.=(lesser of 0.25 or (tmin * 0.7))/0.7 = 0.1750 / 0.7 = 0 . 2 5 0 r  

Weld 41, actual weld leg = 0 . 2 5 0 r  

’@-? 

tmin, weid 42 = lesser of 0.75 or t or te = 0.75 o r  0.3125 or 0.2500 = 0 . 2 5 0 (  
Weld 42, leg min. = ( 0 . 5  * tmin) / 0.7 = ( 0 . 5  * 0.2500) / 0 . 7  = 0.178r 

Weld 42, actual weld leg = 0.1786 

Uni t  Stresses per UG-45(c) and UW-15 
Nozzle wall in shear = 0.70 * 15000 = 10500 PSI 

7350 PSI Upper fillet, weld 41, in shear = 0.49 * 15000 - 
Vessel groove weld in tension = 0.74 * 1 s o o o  = 11100 PSI 

- 

8575 PSI - Outer fillet, weld 42, in shear = 0.49 * 17500 - 
Reinf. pad groove weld i n  tension = 0.74 * 15000 = 11100 P S I  

Strength of c o n n e c t i o n  elements  
Nozzle wall in shear = Pi/2 * mean nozzle diameter * tn * 10500 

= 1.57 * 17.6250 * 0.3750 * 10500 = 109000 L b s .  
Upper fillet in shear = Pi/2 * nozzle O.D. * weld leg * 

= 1.57 * 18.0000 * 0.2500 * 7350 = 51900 Lbs. 

= 1.57 * 18.0000 * 0.3125 * 11100 = 98000 Lbs. 

7350 

-3roove weld tension = Pi/2 * nozzle O.D. * weld leg * 11100 

Oucer filler in shear = Pi/2 * p l a t e  O.D. * weld leg * 8575 

Repad groove weld = Pi /2  * nozzle O . D .  * weld leg * 11100 
= 1.57 * 25.0000 * 0.1786 * 8575 = 60100 L b s .  

= 1.57 * 18.0000 * 0 .2500  * 11100 = 78400 L b s .  

Load t o  be c a r r i e d  by welds, p e r  U G - 4 l ( b ) ( l )  and F i g .  UG-41 .1  sketch (a) 
W = [ A  -(d - 2tn)(Elt - Ftr)]s = [ 3 .7544- (17 .2500  -2 *0.3750) 

(1.00 * 0.3125 - 1.00 * 0.2163)] * 17500 = 37900 Lbs. 

W1-1 = ( A 2  + A5 + A41 + A42) * S 
= ( 0.4411 + 1.7500 + 0,0536 + 0.0319) * 17500 = 39800 Lbs. 

W2-2 = ( A 2  + A3 + A41 + A43 + 2tn *t *frl) S = ( 0.4411 + 0 . 0 0 0 ~  

W3-3 = ( A 2  +A3 +A5 +A41 +A42 +A43 + 2tn * t * frl) S 
( 0.4411 + 0.0000 + 1.7500 +0.0536 +0.0319 +O.OOOO 

C0.0536 +O.OOOO +2 * 0.3750 * 0.3125 * 0.857) 17500 = 12200 Lbs. 

+ 2 * 0.3750 * 0.3125 * 0.857) * 17500 = 43400 L b s .  

Check s t r e n g t h  paths  
Path 1-1 = 60100 + 109000 

-Path 2-2 = 51900 + 78400 + 98000 
?ath 3-3 = 60100 + 0 + 98000 

= 169100 Lbs. 
= 228300 Lbs. 
= 158100 Lbs. 

Plate strenqzh = A5 * Sp = 1.7500 * 17500 = 30625 L b s .  
Outer fillet weld strength of 60100 is greater than plate strength. 



Pennsylvania Tank & Tube,  Inc. 
April 7, 1995 

I XE Section VIII, Division 1 
1992 Edition, 1993 addenda 
Advanced Pressure Vessel 

Version 5.42a Page 5 of 2 

Job/Quote No : 0175 Customer: Envirotrol Incorporated 
Head Desc. : 8' OD Adsorber top head 
Designed: Mark W. Hadley Design Date: April 7, 1995 
Checked : Approved: 

External loads do not control design. 

ASME F 4i D Head - I n t e r n a l  Pressure 
Design Pressure : 7 5 . 0 0  PSI Static ~ e a d :  0 . 0 0  PSI 
Head Material : SA-516, Grade 70 Joint efficiency: 100 P c t .  

Design Temperature: I S 0  O F  
Mat1 stress(hot): 17500 ?SI Material stress ( c o l d ) :  17500 Psi 
Actual Stress : 16917 P S I  Corrosion Allowance: 0.0000 In. 
Head Location : Top Outside diameter : 96.0000 In. 

Total Head Area : 62 .4  Sq. Ft. Total Head Est. Volume: 391.4 G a ; .  
Total Head Wt. : 1112.3 L b s .  Weight of Fluid : 3265 Lbz. 
Specific Gravi ty :  1.0000 Total Flooded Head Weight: 4 3 7 6 . 9  Lbs. 

Straight Flange : 2.0000 In. Thin Out : 0 . 0 6 2 5  In. 
Knuckle (r) : 5 . 7 6 0 0  In. Crown Radius (Lo): 96.0000 In. 

Head Quantity : 1 

F'=+ M = 1/4 [ 3  + Sq Rt(L/r)]: 1.7683 

Min. temp curve7 : a Minbum Design Metal Temperature: -20 O F  

Pressure at MDXT: 7 5 . 0 0  PSI Computed minimum temperature: -23 OF 

UCS-66(b) reduction: Yes UCS-68(c) reduction: No 

Design Thickness per APPENDIX :-4(d) 
t = PLoM / ( 2  SE + P(M - 0 . 2 ) )  
t = 7 5  * 9 6 . 0 0 0 0  * 1.7683 / (2 *I7500 * 1.00 + 75 (1.7683 - 0.2)) 
t = 0 . 3 6 2 6  +0.0000 (corrosion) + 0 . 0 6 2 5  (thin out) = 0 .4251  In. min. 

NOMINAL HEAD THICKNESS SELECTED = 0.4375 Inches 



Nozzle in an ASME head 
Page 6 of 2 4  

p--Job/Quote No : 0175 Nozzle Number: A 
Jescription : Inlet Quantity : 1 
Configuration: Nmzle passing thru the vessel, attached by a groove weid. 

: Nozzle does not pass thru a category A joint. 
Required head thickness per UG-37(a) 

3ead material : SA-516, Grade 70 Miiterial Stress: 17500 
Head wall, nom.: 0.4375 Head wall, corroded and thinned: 0.3750 
t~ = P LO M / ( 2  SE + P(M - 0 . 2 ) )  
tr = 7 5  * 9 6 . 0 0 0 0  * 1 . 0 0 0 0 / ( 2  *17500*1 + 7 5 ( 1 . 0 0 0 0 - 0 . 2 ) ) =  0 . 2 0 5 4  

Flange Class:lSO Material Gr.: 1.1 Maximum Pressure: 273 
Nozzle Material: SA-312, Type TP304L, WLD Condition: S30403, H I G H  
Stress (hot) : 14100 PSI Stress ( c o l d ) :  14200 PSI 
Nozzle pipe size : 4 In Nozzle pipe schedule: 40 
J o i n t  efficiency El: 1.00 Nozzle corrosion allowance: 0.0000 IR. 
Nozzle ID, new : 4.0260 In. Nozzle wall, new: 0.2370 In. 
Nozzle ID, corroded: 4.0260 In. Nozzle wall, corroded: 0.2370 12. 
OD, limit of reinf : 8 . 0 5 2 0  In. Correction factor F: 1.00 
External projection: 6.0000 In. Internal projection: 0.5925 In. 
Outer "h" linit : 0.5925 In. Internal " h "  limit: 0.f925 In. 
Upper weld, weld 41: 0.2370 In. Internal weld, weld 43: 0.2370 In. 
Groove weld depth : 0.4375 In. 

fr2= Sn/sv = 14100 / 17500= 0.806 

Minimum Design Metal Temperature: -20 O F  

L: ,rl= Sn/Sv = 14100  / 1 7 5 0 0 =  0.806 
fr3= Sn/Sv = 14100 / 1 7 5 0 0 =  0.806 
Material is not required to have minimum temperature calculations 

UG-45 Calculations 
The wall thickness shall not be less than the greater of the following: 

UG-45(a) - thickness f o r  pressure loading plus corrosion. 
t = (P Rn / (SE - 0.6 P)) + CA nozzle efficiency(E): 100 % 
t = ( 75 * 2.0130 / (14100 * 1.00 - 0.6 * 75)) + 0,0000 = 0.0107 ir 

UG-45(b) - the smaller of UG-4f(b) (1) or UG-45(b) (4): 

UG-45(b)(l) - the thickness (plus CA) required f o r  internal pressure. 
t = p LO M / ( 2  SE + P(M - 0 . 2 ) )  +- corrosion 
t = 7 5 * 9 6 . 0 0 0 0 * 1 . 7 6 8 3 / ( 2 * 1 7 5 0 0 * 1 ~ 7 5 ( 1 . 7 6 8 3 - 0 . 2 ) ) + 0 . 0 0 0 0  : 0.3625 In 

uG-4S(b)(4) - minimum thickness of standard wall pipe plus CA : 0.2074 In 

Wall thickness for p ipe  = tn * 0 . 8 7 5  
Wall thickness of 0,2074 is greater than or equal to UG-45 value of 0.2074 

p"l., UG-4S(b) = 0.2074 I 



Nozzle in an ASME head Page 7 of 2 4  
Job/Quote No: 0175 Nozzle N u m b e r :  A 

t m =  PRn/SE - 0.6P = 75.00 * 2.0130 / 14100 *l.OO -0.6 * 75.00 = 0.0107 ;E. 

A = a tr F - 2 t n  tr F (1 - frl) 

A1 = Larser v a l u e  of the following : 

/""' Required nozzle thickness per UG-37(a) - Internal Pressure 
.a A r e a  Required - Internal  Pressure 

A = 4.0260 *0.2054 "1.00 $- 2 *0.2370 *0.2054 *1.00(1-0.806) = 0 .8458  s q . 1 ~ .  
Area Available - Internal Pressure 

= d(E1 t - F tr) -2tn (El t - F tr)(l - frl) 
= 4 . 0 2 6 0  (1.00 * 0 . 3 7 5 0  - 1.00 * 0.2054) - 2 * 0.2370 

(1.00 * 0.3750 - 1.00 * 0.2054)(1 -0.806) = 0 . 6 6 7 2  

= 2(0.3750 + 0.2370)(1.00 *0.3750 - 1.00 "0.2054)-2 "0.2370 
OR = 2 ( t  + tn)(El t - F tr) -2tn (El t - F tr)(l - f r l )  

( 1 . 0 0  * 0 . 3 7 5 0  - 1.00 * 0.2054) (1 - 0.806) = 0.1920 
A1 = 0.6672 Sc_ . In .  

A2 = Smaller value of t h e  following : 
= 5 (tn - trn) f r 2  * t 
= 5 (0.2370 - 0.0107) 0.806 * 0.3750 = 0.3420 

= 5 (0.2370 - 0.0107) 0,806 * 0.2370 = 0.2161 
OR = 5 (tn - t r n )  fr2 * tn 

A2 = 0.2161 Sq.ir, 
A3 = 2(tn-c)fr2 *h = 2(0.2370 -0.0000) 0.806 "0.5925 A3 = 0.2264 S q . 1 ~  
A41= (leglsquared * f r 2  = 0.2370 * 0.2370 * 0.806 A41= 0 . 0 4 5 3  Sq.12 

4 4 3 =  (1eg)squared * fr2 = 0,2370 * 0.2'370 * 0.806 A 4 3 =  0 . 0 4 5 3  Sq.Ir 

A1 +- A 2  f A3 + A41 f A43 = 1.2003 which is greater than A of 0.8458 F-. 

OPENING IS ADEQUATELY REINFORCED - NO PAD REQUIRED. 



Job/Quote No: 0175 Nozzle Number: A 
Nozzle Description: Inlet Page 8 of 24 

tmin, weld 41 = l d s e r  of 0.75 01: t O r  tn = 0.75 or 0.3750 or 0.2370 = 0.237( 
Weld 6 1 ,  leg min.=(lesser of 0.25 or (tmin * 0.7))/0.7 = 0.1659 / 0.7 = 0.237( 

Weld 41, actual weld leg = 0.237( 

sr”. 
Check t h e  welds p e r  UW-16 

tmin, weld 43 = lesser of 0.75 or t or tn = 0.75 or 0.3750 or 0.2370 = 0.237r 
Wela 43, leg min.=(lesser of 0.25 or (tmin * 0.7))/0.7 = 0.1659 / 0.7 = 0.237~ 

Weld 43, actua l  weld leg = 0.2371 

Unit Stresses per UG-45(c) and uw-15 
9870 PSI Nozzle wall in shear = 0.70 * 14100 
6909 PSI 

Vessel groove weld in tension = 0.74 * 14100 = 10434 P S I  
6909 PSI 

- - 
Upper fillet, weld 41, in shear = 0.49 * 14100 1 

Inner fillet, weld 43, in shear = 0.49 * 14100 - - 

Strength of connection elements 
Nozzle wall in shear = Pi/2 * mean nozzle diameter * tn 

= 1.57 * 4.2630 * 0.2370 * 9870’ 
Upper fillet in snear = ?i/2 * nozzle 0.9. * weld leg * 

= 1.57 * 4.5000 * 0.2370 * 6909 
‘ Groove weld tension = P1/2 * nozzle O.D. * weld leg * 

= 1.57 * 4.5000 * 0.4375 * 10434 
Inner fillet in shear = Pi/2 * nozzle O.D. * weld leg * 

= 1.57 * 4.5000 * 0.2370 * 6909 

rc4. 

* 9870 
= 15700 L b s .  

= 11600 L b s .  

= 32300 L b s .  

= 11600 Lbs. 

6909 

10434 

6909 

Load to be c a r r i e d  by w e l d s ,  p e r  UG-4l(b)(l) and F i g .  UG-41.1 s k e t c h  (a )  
= [ A  - ( d  - 2tn)(Elt - Ftr)]S = [ 0.8458-( 4.0260 -2 *0.2370) 

4300 Lbs. - W 
(1.00 * 0.3750 - 1.00 * 0.2054)] * 17500 - 

WI-1 = (A2 + A5 + A41 + A42) * S 
4600 U s .  - = ( 0.2161 + 0.0000 + 0.0453 + 0.0000) * 17500 - 

W2-2 = (A2 + A3 + A41 + A43 + 2tn *t *frl) S = ( 0.2161 + 0.2264 

W3-3 = (A2 +A3 +A5 +A41 +A42 +A43 + 2tn * t * frl) S 
+0.0453 +0.0453 +2 * 0.2370 * 0.3750 * 0.806) 17500 = 11800 L b s .  

( 0.2161 + 0.2264 + 0.0000 ~0.0453 +O.OOOO +0.0453. 
+ 2 * 0.2370 * 0.3750 * 0.806) * 17500 = 11800 L b s .  

Check s t r e n g t h  paths 
P a t h  1-1 = 11600 + 15700 

F\ Path 2-2 = 11600 + 32300 + 11600 
oath  3-3 = 11600 + 11600 + 32300 

= 27300 Lbs. 
= 55500  Lbs. 
= 5 5 5 0 0  Lbs. 



Nozzle in an ASME head 
Page 9 of 2 

F”. Job/Quote No : 0175 Nozzle Number: C t I) 
1 Description ; Vent, Carbon lnlet Quantity: & 

Configuration: N c d z l e  passing thru the vessel, attached by a groove weld. 
: Nozzle does not pass thru a category A joint. 

Required head thickness per UG-37(a) 
Head material : SA-516, Grade 7 0  Material Stress: 1 7 5 0 0  
Head wall, nom.: 0.4375 Head wall, corroded and thinned: 0.3750 
tr = P LO M / ( 2  SE + P(M - 0 . 2 ) )  
tr = 75 * 9 6 . 0 0 0 0  *1.0000/(2 *17500*1 + 7 5 ( 1 . 0 0 0 0 - 0 . 2 ) ) ~  0.2054 

Flange C l a s s : 1 5 0  Material Gr.: 
Nozzle Material: SA-106, Grade B, 
Stress ( h o t )  : 15000 PSI 
Nozzle pipe size : 4 In 

Nozzle ID, new : 4.0260 In. 
Nozzle ID, corroded: 4.0260 In. 
OD, limit of reinf : 8 . 0 5 2 0  In. 
External projection: 6.0000 In. 
Outer ”h” limit : 0.5925 In. 
Upper weld, weld 41: 0.2370 In. 
Groove weld depth : 0.4375 In. 

Joint efficiency El: 1.00 

1.1 Maximum Pressure: 
SMLS 

Stress (cold) : 
Nozzle pipe schedule: 

Nozzle corrosion allowance: 
Nozzle wall, new: 

Nozzle wall, corroded: 
Correction factor F: 
Internal projection: 
Internal “h“ limit: 

Internal weld, weld 4 3 :  

273 

15000 PS; 
40 
0.0000 Ir. 
0.2370 Ir. 
0 .2370  Ir. 

0.0000 Ir.. 
0.5925 ir.. 
0.0000 Ir.. 

1.00 

frl= Sn/Sv = 15000 / 17500= 0 . 8 5 7  
fr3= Sn/Sv = 15000 / 17500= 0.857 

MDMT Calculations 

Pressure at MDMT: 75 .0  PSI Computed minimum temperature: -125 ‘E 
UCS-66(b) reduction: Yes UCS-68(c) reduct. Lion : No 

fr2= Sn/Sv = 15000 / 17500= 0 . 8 5 7  

Min. temp curve : B Minimum Design Metal Temperature: -20 O F  

UG-45 Calculations 
The wall thickness shall not be less than the greater of the following: 

UG-45(a) - thickness for pressure loading plus  corrosion. 
t = (P Rn / (SE - 0.6 P)) + CA nozzle efficiency(E): 100 % 
t = ( 75 * 2 . 0 1 3 0  / ( 1 5 0 0 0  * 1.00 - 0.6 * 7 5 ) )  + 0.0000 = 0.0101 Ir 

UG-45(b) - the  smaller of UG-45(b)(l) or UG-45(b)(4): 

UG-45(b)(l) - the thickness (plus CA) required for internal pressure. 
t = p LO M / ( 2  SE + P ( M  - 0 . 2 ) )  + corrosion 
t = 75*96.0000*1.7683/(2*17500*1+75(1.7683-0.2))+0.0000 : 0.3625 In 

UG-45(b)(4) - minimum thickness of standard wall pipe plus CA : 0.2074 ;n 

Wall thickness for pipe = tn * 0.875 
Wall thickness of 0 . 2 0 7 4  is greater than or equal to UG-45 value of 0.2074 

p”4 UG-45(b) = 0.2074 Z !  



Nozzle in an ASME head Page 10 or' 2 
Job/Quote N o :  0175 NQzzle Number: C & D 

t r n =  PRn/SE - 0.6P = 75.00 * 2.0130 / 15000 f 1 . 0 0  - C . 8  * 7 5 . 0 0  = 0.0101 12; 
3 A r e a  Required - Internal Pressure 

A = a tr F + 2tn tr F (1 - frl) 
A r e a  Available - Internal P r e s s u r e  

A 1  = Larger value of the following : 

Required nozzle thickness per UG-37(a) - InLerna l  Pressure p"., 

A = 4 . 0 2 6 0  * 0 . 2 0 5 4  *1.00 +- 2 *O.2370 *0 .2054 *1.00(1-0.857) = 0.8409 SC_.I:; 

= d ( E 1  t - F tr) -2tn (El t - F tr)(l - frl) 
= 4.0260 (1.00 * 0 , 3 7 5 0  - 1.00 * 0.2054) - 2 * 0.2370 

(i.00 * 0,3750 - 1.00 * 0.2054)(1 - 0 , 8 5 7 )  = 0.6713 

= 2 ( 0 . 3 7 5 0  + 0 . 2 3 7 0 ) ( 1 . 0 0  "0 .3750 - 1 . 0 0  *0 .2054)-2  *0 .2370 
OR = 2 ( t  + tn)(El t - F tr) -2tn (El t - F tr)(l - frl) 

( 1 . 0 0  * 0 . 3 7 5 0  - 1 .00  * 0 . 2 0 5 4 )  (1 - 0 . 8 5 7 )  = 0 .1961  
Al = 0 . 6 7 1 3  S q . r ~ ;  

A2 = Smaller value of the following : 
= 5 (tn - trn) fr2 * t 
= 5 ( 0 . 2 3 7 0  - 0 . 0 1 0 1 )  0 . 8 5 7  * 0.3750 = 0.3646 

OR = 5 (tn - t m )  fr2 * tn 
= 5 ( 0 , 2 3 7 0  - 0 . 0 1 0 1 )  0 . 8 5 7  * 0.2370 = 0.2304 

A2 = 0.2304 S q . I n  

A41= (1eg)squared * f r 2  = 0 . 2 3 7 0  * 0.2370 * 0 . 8 5 7  A41= 0.0481 Sq. I:: 

A 4 3 =  0.0000 Sq.1;- A43= (1eg)squared * f r 2  = 0.0000 * 0.0000 * 0 . 8 5 7  

A3 = 2 ( t n - c ) f r 2  *h = 2 ( 0 . 2 3 7 0  - 0 . 0 0 0 0 )  0 .857 *O.OOOO A3 = 0.0000 sq. 11: 

/a""\ A1 + A2 + A3 + A 4 1  + A43 = 0.9498 which is greater than A of 0 . 8 4 0 9  

OPENING I S  ADEQUATELY REINFORCED - NO PAD REQUIRED. 



Job/Quote N o :  0175 Nozzle Number: C & D 
Nozzle Description: Vent, Carbon Inlet Page 11 of 24 

tmin ,  weld 4 1  = lebser of 0.75 or t or  tn = 0.75 or 0.3750 or 0.2370 = 0.237( 
Weld 41, leg rnin.=(lesser of 0 . 2 5  o r  ( tmin  * 0.7))/0.7 = 0.1659 / 0.7 = 0.237~ 

Weld 41, actual weld leg = 0.237( 

r.""\ 
Check t h e  welds per UW-16 

Unit Stresses per UG-45(c) and UW-15 
Nozzle wall in shear = 0.70 * 15000 = lOSO0 PSI 
Upper fiiiet, weld 41, in shear = 0.49 * 15000 - - 7350 PSI 

= 11100 PSI Vessel groove weld i n  tension = 0.74 * 15000 

Strength of connection elements 

= 1.57 * 4.2630 * 0.2370 * 10500 = 16700 Lbs. 

= 12300 Lbs. = 1.57 * 4.5000 * 0.2370 * 7350 

= 1.57 * 4.5000 * 0.3750 * 11100 = 29400 Lbs. 

Nozzle wall i n  shear = Pi/2 * mean nozzle diameter * t n  * 10500 

Upper fillet in shear = Pi/2 * nozzle O.D. * weld leg * 7350 

-Groove weld tension = Pi/2 * nozzle O.D.  * weld leg * 11100 

Load to be carried by welds, per UG-4l(b)(l) and Fig. UG-41.1 s k e t c h  (a) 
= [ A  - ( d  - Ztn)(Elt - Ftr)]s = [ 0.8409-( 4.0260 -2 "0 .2370)  

4200 Lbs. - W 
(1.00 * 0.3750 - 1.00 * 0 . 2 0 5 4 ) ]  * 17500 - 

W1-1 = (A2 $. A5 + A41 + A42) * S 
4900 L b s .  - = ( 0.2304 + 0,0000 + 0,0481 + 0.0000)  * 17500 - 

W2-2 = ( A 2  + A3 + A41 + A43 + 2tn *t *frl) S = ( 0.2304 + 0.0000 
+O.O481 +O.OOOO +2 * 0.2370 * 0.3750 * 0 . 8 5 7 )  17500 = 7500 Lbs. 

+ 2 * 0.2370 * 0.3750 * 0.857) * 17500 - 
W3-3 = (A2 +A3 +A5 +A41 +A42 +A43 + 2tn * t * f r l )  S 

( 0.2304 + 0.0000 + 0.0000 +0.0481 +O.OOOO +O.OOOO 
7500 Lbs. - 

Check s trength  paths 
Path 1-1 = 1 2 3 0 0  + 1 6 7 0 0  

r"'. Path 2-2 = 12300 + 29400 
qath 3-3 =: 1 2 3 0 0  + 0 + 29400 

= 29000 L b s .  
= 41700 Lbs. 
= 41700 L b s .  



Nozzle in an ASME head 
Page 12 of 2 

Job/Quote No : 0175 Nozzle Number: G 

Configuration: NaPzle passing thru the vessel, attached by a groove weld. 
: Nozzle does not pass thru a category A joint. 

Required head thickness per UG-37(a) 
Head material : SA-516, Grade 7 0  Material Stress: 1 7 5 0 0  
Head wall, nom.: 0.4375 Head wall, corroded and thinned: 0.3750 
tr = ? Lo M / (2 SE + P(M - 0.2)) 

/””. Description : Handhole with hinge Quantity : 1 

tr = 75 * 9 6 . 0 0 0 0  * 1 . 0 0 0 0 / ( 2  *17500*1 + 75(1.0000-0.2))~ 0.2054 

Nozzle Material: SA-106, Grade B, SMLS 
Stress (hot) : 15000 P S I  Stress (cold): 15000 PSI 
Nozzle pipe size : 6 In Nozzle pipe schedule: 40 
J o i n t  efficiency El: 1.00 Nozzle corrosion allowance: 0.0000 Ir.. 
Nozzle ID, new : 6 . 0 6 5 0  In. Nozzle wall, new: 0.2800 In. 
Nozzle ID, corroded: 6 .0650  In. Nozzle wall, corroded: 0.2800 Ir,. 

External projection: 6.0000 In. Internal projection: 0.0000 IC. 
Outer “h” limit : 0.7000 In. Internal “ h ”  limit: 0.7000 Ir,. 
Upper weld, weld 41: 0.2800 In. Internal weld, weld 43: 0.0000 Ir:. 
Groove weid depth : 0.4375 In* 

OD, limit of reinf : 12.1300 In. Correction factor F : 1.00 

cR”i 
frl= Sn/Sv = 15000 / 17500=  0 . 8 5 7  
f r 3 =  Sn/Sv = 15000 / 17500=  0.857 

MDMT Calculations 
Min. temp curve : B Minimum Design Metal Temperature: -20 O F  

Pressure at XDMT: 75.0 PSI Computed minimum temperature: -125 O F  

UCS-66(b) reduction: Yes UCS-68(c) reduction: No 

fr2= Sn/Sv = 15000 / 17500= 0.857 

UG-45 Calculations 
The wail thickness shall not be less than the greater of the following: 

UG-45(a) - thickness for pressure loading plus corrosion. 
t = (P Iin / (SE - 0.6 P)) + CA nozzle efficiency(E): 100 ’b, 
t = ( 7 5  * 3 .0325  / (15000 * 1.00 - 0.6 * 7 5 ) )  + 0.0000 = 0.0152 In 

UG-45(b) - the smaller of UG-QS(b)(l) or UG=45(b)(4): 
UG-45(b)(l) - the thickness (plus CA) required for internal pressure. 
t = P Lo M / ( 2  SE + P(M - 0 . 2 ) )  + corrosion 
t = 75*96.0000*1.7683/(2*17500*1+75~1.7683-0.2))+0.0000 : 0.3625 i n .  

UG-45(b)(4) - minimum thickness of standard wall pipe plus CA : 0.2450 in, 

Wall thickness for pipe = tn * 0 . 8 7 5  
Wall thickness of 0.2450 is greater than or equal to UG-45 value of 0.2450 

*”̂ ”. UG-45(b) = 0.2450 111 



Page 13 of 2 
Job/Quote No: 0175 Nozzle Number: C 

t r n =  PRn/SE - 0.6P = 75.00 * 3.0325 / 15000 *1.00 -0.6 * 75.00 = 0.0152 iy. 

Nozzle in an ASME head 

n Required nozz le  thickness per UG-37(a) - Internal Pressure 

A =  
A =  

OR = 
- - 

2 Area Required - Internal Pressure 
Area Available - Internal Pressure 

d tr F - 2tn tr F (1 - fsl) 
6 . 0 6 5 0  * 0 . 2 0 5 4  *1.00 + 2 "0.2800 "0.2054 *1 .00 (1 -0 .857)  = 1.2622 S q . 1 : :  

Larger v a l u e  of the following : 
d(E1 t - F tr) -2tn (El t - F tr)(l - f r l )  

2(t + tn)(E1 t - F tr) -2tn (El t - F tr)(l - f r l )  

6 . 0 6 5 0  (1.00 * 0.3750 - 1.00 * 0.2054) - 2 * 0.2800 
(1.00 * 0.3750 - 1.00 * 0.2054)(1 -0.857) = 1,0150 

2(0.3750 + 0.2800)(1.00 "0.3750 - 1.00 * 0 . 2 0 5 4 ) - 2  *0.2800 
(1.00 * 0.3750 - 1.00 * 0.2054) (1 - 0.857) = 0.2086 

A1 = 1.0150 Sq.Ir. 
Smaller value of the following : 
5 (tn - t r n )  f r 2  * t 
5 (0.2800 - 0.0152) 0.857 * 0.3750 = 0.4255 

OR = 5 (tn - trn) fr2 * tn 

A2 = 0.3177 S q . 1 ~  
A3 = 2(tn-c)fr2 *h = 2(0.2800 - ~ . O O o o )  0.857 *o.OOOO A3 = 0.0000 Sq.In 
A41= (1eg)squared * fr2 = 0.2800 * 0.2800 * 0.857 A41= 0,0672 S q , I r _  

A43= (1eg)squared * f r 2  = 0.0000 * O.OOOO.* 0.857 A43= 0.0000 Sq.Ir. 

= 5 (0.2800 - 0,0152) 0.857 * 0.2800 = 0.3177 

A1 T A2 + A3 + A41 + A43 = 1.3999 which is greater than A of 1.2622 P I \  

OPENING IS ADEQUATELY REINFORCED - NO PAD REQUIRED. 



Job/Quote No: 0175 Nozzle Number: 0 
Nozzle Description: Handhole with hinge Page 14 of 24 

t m i n ,  weld 41 = ldser of 0.75 Or t Or tn = 0.75 or 0.3750 o r  0.2800 = 0.280( 
Weld 4 1 ,  l e g  min.=(lesser of 0.25 or (tmin * 0.7))/0.7 = 0.1960 / 0.7 = 0.280t 

Weld 41, actual weld leg = 0.280( 

/@- 

Check the welds per UW-16 

Unit Stresses per UG-45(c) and UW-15 
Nozzle wall in shear = 0.70  * 15000 = 10500 PSI 
Upper fillet, weld 41, in shear = 0.49 * 15000 - - 7350 P S I  
Vessel groove weld in tension = 0.74 * 15000 = 11100 PSI 

Strength of connection elements 

= 1.57 * 6.3450 * 0.2800 * 10500 ' = 29300 Lbs. 

= 1.57 * 6.6250 * 0,2800 * 7350 = 21400 L b s .  

= 1.57 * 6.6250 * 0.3750 * 11100 = 43300 L b s .  

Nozzle wall i n  shear = Pi/2 * mean nozzle diameter * tn * 10500 

Upper fillet i n  shear = P1/2 * nozzle O.D. * weld leg * 7350 

rrr".. Groove weld tension = P i / 2  * nozzle O.D. * weld leg * 11100 

Load t o  be carried by welds, per UG-.Ql(b)(l) and Fig. UG-41.1 sketch (a) 
= ( A  - ( d  - 2tn)(Elt - Ftr)]s = [ 1.2622-( 6.0650 -2 "0.2800) 

5700 L b s .  
w 

(1.00 * 0,3750 - 1.00 * 0.2054)] * 17500 - 

W1-1 = ( A 2  + A5 + A41 + A42) * S 
6700 Lbs. - = ( 0 . 3 1 7 7  + 0.0000 + 0.0672 + 0 .0000)  * 17500 - 

W2-2 = ( A 2  + A3 + A41 + A43 + 2tn *t *frl) S = ( 0.3177 + 0.0000 

W3-3 = (A2 +A3 +AS +A41 +A42 +A43 + 2tn * t * frl) S 
CO.0672 +O.OOOO +2 * 0.2800 * 0.3750 * 0.857) 17500 = 9900 L b s .  

9900 L b s .  + 2 * 0.2800 * 0.3750 * 0.857) * 17500 - ( 0,3177 + 0 , 0 0 0 0  + 0.0000 +0*0672 +O.OOOO +O.OOOO - 

Check strength paths 
Path 1-1 = 21400 + 29300 

p"". Path 2-2 = 21400 + 43300 
Tath 3-3 = 21400 + 0 + 43300 

= S O 7 0 0  L b s .  
= 64700 Lbs. 
= 64700 Lbs. 
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Job/Quote No : 0175 
Sead Desc. : 8 ’  OD Adsorbers-Sottom Hd. 
Designed: Mark W. Hadley Design Date: April 7 ,  1995 
Checked : Approved: 

Customer: Envirotrol Incorporated 

External loads do not control design. 

Ellipsoidal Head 
Design Pressure : 75.00 P S I  
Head Material : SA-516, Grade 70 

Mat1 stress(hot): 17500 PSI 
ActQal Stress : 15097 PSI 
Head Location : B o t t o m  

Total Head Area : 73.5 Sq. Ft. 
T o t a l  Head Wt. : 935.8 Lbs. 
Specific Gravity: 1.0000 

Head Quantity : 1 

Straight flange : 2.0000 In. 

Head 3epch (ho) : 24.1563 In. 
f-7 

- Internal Pressure 
Static Head: 

J o i n t  efficiency: 
Design Temperature: 

Material stress ( c o l d ) :  
Corrosion Allowance: 
Outside diameter : 

T o t a l  Head Est. Volume: 
Weight of Fluid : 

T o t a l  Flooded Head Weight: 

Thin Out : 

K = 1/6 [ 2  + Sq (D/2h)]: 

Min. temp curve : B Minimum Design Metal Temperature: 
Pressure at MDMT: 75 .00  PSI Computed minimum temperacure: 
UCS-66(b) reduction: Yes UCS-68(c) reduction: 

Desiqn Thickness per A??ENDIX 1-4(c) 

4 . 0 0  PSI 
100 P c t .  
150 OF 

17500 P S I  
0.0000 I n .  

96.0000 I n .  

5 5 3 . 5  Gal. 
4617 Lbs. 

5 5 5 2 . 3  Lbs . 
0 . 0 6 2 5  IR. 

1.00 

t = 
t = 7 9  * 9 6 , 0 0 0 0  * 1 . 0 0  / ( 2  *17500 * 1.00 + 2 * 7 9  (1.00 - 0.1)) 
t = 0.2158 +0.0000 (corrosion) +0.0625 (thin out) = 0 . 2 7 8 3  In. min.  

P9oK / ( 2  SE + 2 P(K - 0.1)) 

-20 O F  

-38 O F  

No 

NONINAL HEAD THICKNESS SELECTED = 0.3125 Inches 



Nozzle in an ellipsoidal head 
Page 16 of 2. 

p". Job/Quote No : 0175 Nozzle Number: B 
Description : Outler: Quantity: 1 
Configuration: NcLzle passing thru the vessel, attached by a groove weld. 

: Nozzle does not pass thru a category A joint. 
Required head thickness per UG-37(a) 

Head material : SA-516, Grade 7 0  Material Stress: 17500 
Head wall, nom.: 0.3125 Head wall, corroded and thinned: 0 , 2 5 0 0  
tr = ? K1 30 / ( 2  SE + 0.8 P) 
tr = 7 9  " 0 . 9 0  *96.0000/(2 f 1 7 5 0 0  *1 + 0.8 *79)= 0.1947 

Flange C1ass:lSO Material Gr.: 1.1 Maximum Pressure: 273 
Nozzle Material: SA-312, Type TP304L, WLD Condition: S30403, HIGH 
Stress (hot) : 14100 PSI Stress ( c o l d ) :  14200 PS: 
Nozzle pipe size : 4 In Nozzle pipe schedule: 4 0  
Joint efficiency El: 1.00 Nozzle corrosion allowance: 0.0000 In. 
Nozzle ID, new : 4.0260 In. Nozzle wall, new: 0.2370 In. 
Nozzle ID, corroded: 4.0260 In. Nozzle wall, corroded: 0.2370 In. 
OD, limit of reinf : 8 . 0 5 2 0  In. Correction factor F: 1.00 
External projection: 6.0000 In. Internal projection: 0.5925 In. 
Outer "h" l i m i t  : 0.5925 In. Internal "h"  limit: 0.5925 In. 
Upper weld, weld 41: 0.3750 In. Internal weld, weid 43: 0.2500 IF. 
Groove weld depth : 0.3125 In. 

,- 

f r l=  Sn/Sv = 14100 / 1 7 5 0 0 =  0 . 8 0 6  
fr3= Sn/Sv = 14100 / 17500= 0.806 
Material is not required to have minimum temperature calculations 

fr2= Sn/Sv = 14100 / 1 7 5 0 0 =  0.806 

Minimum Design Metal Temperature: -20 O F  

UG-45 Calculations 
?he wail thickness shall not be less than the greater of the following: 

UG-45(a) - thickness for pressure loading p l u s  corrosion. 
t = (P Rn / (SE - 0.6 P)) + CA nozzle efficiency(E): I00 % 
t = ( 79 * 2.0130 / (14100 * 1.00 - 0.6 * 79)) + 0.0000 = 0.0113 I: 

UG-45(b) - the smaller of UG-45(b)(I) or UG-45(b)(4): 

UG-45(b)(l) - the thickness (plus CA) required for internal pressure. 
t = P K Do / ( 2  SE + 2 P  (K - 0.1)) + corrosion 
t = 7 9 * 1 . 0 0 * 9 6 . 0 0 0 0 / ( 2 * 1 7 5 0 0 " 1 + 2 * 7 9 ( 1 . 0 0 - 0 . 1 ) ) + 0 . 0 0 0 0  : 0.2158 In 

UG-45(b)(4) - minimum thickness of standard wall pipe plus CA : 0 . 2 0 7 4  I n  

Wall thickness for pipe = tn * 0 . 8 7 5  
Wall thickness of 0 .2074  is greater than or equal to UG-45 value of 0.2074 

p". UG-45(b) = 0 . 2 0 7 4  I 
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79.00 * 2.0130 / 14100 "1.00 -0.6 * 79.00 = 0.0113 IC. 

Job/Quoce No : 0175 Nozzle Number: B 

t m =  PRn/SE - 0.6P = 

A = d tr F + 2 m  tr F (1 - frl) 

A1 = Larger value of the following : 

Required nozzle thickness per UG-37(a) - Internal Pressure 
P Area Required - Internal Pressure 

Area Available - Internal Pressure A = 4.0260 *0.1947 f 1 . 0 0  + 2 "0.2370 "0.1947 *1.00(1-0.806) = 0.8018 S C _ . : Z  

= d(E1 c - F tr) -2tn ( E l  t - F tr)(l - f r l )  
= 4.0260 (1.00 * 0.2500 - 1.00 * 0.1947) - 2 * 0.2370 

(1.00 * 0.2500 - 1.00 * 0.1947)(1 -0,806) = 0.2176 

= 2 ( 0 . 2 5 0 0  t 0.2370)(1.00 *0.2500 - 1.00 "0.1947)-2 "0.2370 
OR = 2(t f tn)(El t - F tr) -2tn ( E l  t - F tr)(l - f r l )  

(1.00 * 0.2500 - 1.00 * 0.1947) (1 - 0.806) = 0.0488 
A1 = 0.2176 Sq.1~- 

A2 = Smaller value of the f 0 l h W l n g  : 
= 5 (tn - trn) fr2 * t 
= 5 (0.2370 - 0.0113) 0.806 * 0 , 2 5 0 0  = 0.2274 

OR = 5 (tn - trn) fr2 * tn 
= 5 (0.2370 - 0.0113) 0.806 * 0.2370 = 0.2156 

A2 = 0.2156 Sq.In 
A3 = 2(tn-c)fr2 *h = 2(0.2370 -0.0000) 0.806 k0.5925 A3 = 0 .2264  S o .  Ir. 
A41= (1eg)squared * f r 2  = 0.3750 * 0,3750 * 0.806 A41= 0.1133 Sc_.?n 

A 4 3 =  (1eg)scuarea * f r 2  = 0.2500 * 0.2500 * 0.806 A43= 0.0504 Sq.1: 

r"""4 -74.1 i A2 - A3 + A41 + A43 = 0.8233 which is greater t h a n  A of 0.8018 

OPENING IS ADEQUATELY REINFORCED - NO PAD REQUIRED. 



Job/Quote No: 0175 
Nozzle Description: Outlet 

pL4.\ 

Nozzle Number: B 
?age 18 of 2 1  

Check the  welds per UW-16 
tmin, weld 41 = le2ser of 0.75 or t or tn = 0.75 or 0.2500 or 0.2370 = 0.237C 
Weld 41, leg min.=(lesser of 0.25 or (tnin * 0.7))/0.7 = 0.1659 / 0.7 = 0.237~ 

Weld 41, actual weld leg = 0.375~ 

tmin, weld 43 = lesser of 0.75 or t or tn = 0 . 7 5  or 0.2500 or 0.2370 = 0.237~ 
Weld 43, leg min.=(lesser of 0.25 or (tinin * 0.7))/0.7 = 0.1659 / 0.7 = 0.237( 

Weld 43, actual weld leg = 0 . 2 5 O t  

Unit Stresses per UG-45(c) and UW-15 
9870 PSI Nozzle wall in shear = 0.70 * 14100 
6909 PSI 

Vessel groove weld in t e n s i o n  = 0.74 * 14100 = 10434 PSI 
6909 PSI 

- - 
- Upper fillet, weld 41, in shear = 0.49 * 14100 - 

Inner fillet, weld 43, in shear = 0.49 * 14100 - - 

Strength of connect i o n  elements 
Nozzle wall in shear = ?1/2 * mean nozzle diameter * tn 

= 1.57 * 4.2630 * 0.2370 * 9870 
Upper fillet in shear = P1/2 * nozzle O.D. * weld leg * 

= 1.57 * 4.5000 * 0.3750 * 6909 
= Pi/2 * nozzle O.D. * weld leg * 
= 1.57 * 4.5000 * 0.3125 * 10434 

Inner fillet in shear = P1/2 * nozzle O.D. * weld leg * 
= 1.57 * 4 .5000  * 0.2500 * 6909 

-2roove weld tension 

* 9870 
= 15700 Lbs. 

= 18300 Lbs. 

= 23000 L b s .  

= 12200 L b s .  

6909 

10434 

6909 

Load t o  be carried by welds, per UG-4l(b)(l) and Fig. UG-41.1 ske tch  (a) 
W = [A -(d - 2tn)(Elt - Ftr)]s = ( 0.8018-( 4.0260 -2 *0.2370) 

(1.00 * 0 . 2 5 0 0  - 1.00 * 0.1947)] * 17500 = 10600 Lbs. 

WI-i = (A2 + A5 + A41 + A42) * s 
- - 5800 Lbs. = ( 0.2156 + 0.0000 + 0.1133 + 0.0000) * 17500 

W2-2 = ( A 2  + A3 + A41 + A43 + 2tn *t *frl) S = ( 0.2156 + 0.2264 

W3-3 = (A2 +A3 +A5 +A41 +A42 +A43 + 2tn * t * frl) S 
CO.1133 t 0 . 0 5 0 4  +2 * 0.2370 * 0.2500 * 0.806) 17500 = 12300 Lbs. 

( 0.2156 + 0.2264 + 0.0000 c0.1133 +O.OOOO +0.0504 
+ 2 * 0.2370 * 0.2500 * 0.806) * 17500 = 12300 L b s .  

Check s trength paths 
P a t h  1-1 = 18300 + 15700 

r””. Path 2-2 = 18300 + 23000 + 12200 
’arn 3-3 = 18300 + 12200 + 23000 

= 34000 L b s .  
= 53500 Lbs. 
= 53500 L b s .  
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-Job/Quote No : 0175 Nozzle Number: E Description : Carbon Outlet Quantity : 1 
Configuration: Nogzle passing thru the vessel, attached by a groove weld. 

Required head thickness per UG-37(a) 
Eieaa material : SA-516, Grade 70 Material Stress: 17500 
Head wall, nom.: 0.3125 Head wall, corroded and thinned: 0 .2500  

: Nozzle does not pass t h r u  a category A joint. 

.. ~ 

tz = P K1 Do / ( 2  SE + 0.8 P) 
tr =79 * 0 . 9 0  *96.0000/(2 "17500 *l + 0.8 *79)= 0 . 1 9 4 7  

273 Flange Class:150 Material Gr.: 1.1 Maximum Pressure: 
Nozzle Material: SA-106, Grade B, SMLS 

15000 PSI Stress (cold): 15000 PSI Stress ( h o t )  
Nozzle pipe size : 
Joint efficiency El: 
Nozzle ID, new 
Nozzle ID, corroded: 
OD, limit of reinf : 
External projection: 
Outer "h" limit 
Upper weld, weid 41: 
Groove weld depth : 
Reinforcing Mat'l : 
Stress, S p  (hot) : 
Stress, Sp (cold) : 

F--- 0.3., Eieinf. Mat'l : 

.- frl= Sn/Sv = 15000 / 
f r 3 =  Sn/Sv = 15000 / 
Min. tenp curve : B 
Pressure at MDMT: 
UCS-66(b) reduction: 

4 In 
1.00 

4.0260 In. 
4.0260 In. 
8.0520 In. 
6.0000 In. 
0.6250 In. 
0.2370 In. 
0.3125 In. 

SA-516, Grade 
17500 PSI 
17500 PSI 

8 .0000  In. 

Nozzle pipe schedule: 
Nozzle corrosion allowance: 

Nozzle wall, new: 
Nozzle wall, corroded: 
Correction factor F: 
Internal projection: 
Internal "h" limit: 

Internal weld, weid 43 :  

70 
Reinf. plate thickness: 

Plate weld, weld 4 2 :  
RePad groove depth: 

STD 
0.0000 Ir.. 
0.2370 Ir.. 
0.2370 Ir.. 

0.0000 Ir. 
0.5925 Ir.. 
0.0000 Ir.. 

1.00 

0.3125 Ir. 
0.1786 Ir-.. 
0.3125 Ir.. 

1 7 5 0 0 =  0 .857  fr2= Sn/Sv = 15000 / 17500=  0 . 8 5 7  
17500= 0 . 8 5 7  fr4= Sp/sv = 17500 / 17500= 1.000 

Minimum Design Metal Temperature: -20 O F  

MDMT Calculations 

7 5 . 0  PSI Computed minimum temperature: -125 O F  
. -  

Yes 
- 

UCS-68( c) reduction: No 

UG-45 Calculations 
The wall thickness shall not be less than the greater of the following: 

UG-45(a) - thickness for pressure loading plus corrosion. 
t = (P Rn / (SE - 0.6 P)) + CA 
t = ( 79 * 2.0130 / (15000 * 1.00 - 0.6 * 

nozzle efficiency(E): 100 % 
= 0.0106 I 79)) + 0.0000 

UG-45(b) - the smaller of UG=45(b)(l) or UG-45(b)(4): 

UG-45(b)(l) - the thickness (plus CA) required f o r  internal pressure. 
t = p K DO / ( 2  SE + 2 P  (R - 0.1)) + corrosion 
t =79*1.00*96.0000/(2*17500*1+2*79(1.00-0.1))+0.0000 : 0.2158 In 

p- UG-45(b)(4) - minimum thickness of standard wall pipe plus CA : 0.2074 I r  
UG-45(b) = 0.2074 

Wall thickness for pipe = tn * 0 .875  
Wall thickness of 0.2074 is greater than or equal to UG-45 value of 0.2074 



Nozzle in an Ellipsoidal head Page 20 of 2 
Job/Quote No: 0175 Nozzle Number: E 

r.69 Required nozzle thickness per UG-37(a) - Internal Pressure 
t m =  PRn/SE - 0.6P = 79.00 * 2.0130 / 15000 *1.00 -0.6 * 79 .00  = 0.0106 ir. 

9 A r e a  Required - Internal Pressure 
Area Available - Internal Pressure 

A = a tr F + 2tn tr F (1 - frl) 

A2 = Larger value of the following : 

A = 4.0260 *0.1947 *1.00 + 2 *0.2370 "0.1947 *1.00(1-0.857) = 0.7971 Sq.12 

= d(E1 t - F tr) -2tn (El t - F tr)(l - frl) 
= 4.0260 (1.00 * 0.2500 - 1.00 * 0.1947) - 2 * 0.2370 

(1.00 * 0,2500 - 1.00 * 0.1947)(1 -0.857) = 0.2189 

= 2 ( 0 . 2 5 0 0  + 0 . 2 3 7 0 ) ( 1 . 0 0  *0.2500 - 1.00 *0.1947)-2 *0.2370 
OR = 2(t + tn)(El t - F t r )  -2tn ( E l  t - F tr)(l - frl) 

(1.00 * 0 . 2 5 0 0  - 1.00 * 0.1947) (1 - 0.857) = 0.0501 
A 1  = 0.2189 Sq.1:: 

A2 = Smaller value of the following : 

OR = 2 (tn - trn) (2.5 * tn + t e )  fr2 

A2 = 0.2425 Sq.Ir 
A3 = 2(tn-c)fr2 *h = 2(0.2370 -0.0000) 0.857 *O.OOOO A3 = 0.0000 Sq.Ir 
A41= (1eg)squared * fr3 = 0.2370 * 0.2370 * 0.857 A41= 0.0481 Sq.11 
A42= area remaining * f r 4  A42= 0.0086 Sq.1: 
A43= (1eg)squared * fr2 = 0 .0000  * 0.00~0 * 0.857 A43= 0.0000 Sq.1: 
AS = (Dp - d - 2tn) te * fr4 

= ( 8.0000 - 4.02150- 2 * 0.2370) 0.3125 * 1 . 0 0 0  A5 = 1.0938 Sq.1; 

= 5 (tn - t m )  fr2 * t 
= 5 ( 0 . 2 3 7 0  - 0.0106) 0.857 * 0.2500 = 0.2425 I 

= 2 ( 0 . 2 3 7 0  - 0 . 0 1 0 6 ) ( 2 . 5  * 0.2370 + 0.3125) 0.857 = 0.3512 

/"". A1 +A2 tA3 + A 4 1  +A42 +A43 +AS = 1.6119 which is grea te r  than A of 0.7971 

O P E N I N G  IS ADEQUATELY REINFORCED W I T H  TEZ PAD. 

n 
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Nozzle Description: Carbon Outlet 

Nozzle Number: E 
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rn 
Check the welds per UW-16 

tmin, weld 41 = leSser of 0.75 or te or tn = 0.75 or 0 . 3 1 2 5  or 0.2370 = 0.237r 
Wela 41, leg min.=(lesser of 0.25 05 (tmin * 0.7))/0.7 = 0.1659 / 0.7 = 0.237i 

Weld 41, actual weld leg = 0.237; 

t m i n ,  weld 42 = lesser of 0 . 7 5  o r  t or te = 0.75 or 0.2500 or 0.3125 = 0 . 2 5 0 (  
Weld 4 2 ,  leg min. = ( 0 . 5  * tmin) / 0.7  = (0.5 * 0.2sOo) / 0.7 = 0 . 1 7 8 f  

Weld 42, actual weld leg = 0.178- 

Unit Stresses per UG-45(c) and UW-15 
Nozzle wall i n  shear = 0.70 * 15000 = lOSO0 PSI 

7350 PSI Upper fillet, weld 41, in shear = 0.49 * 15000 - 
Vessel groove weld i n  tension = 0.74 * 15000 = 11100 P S I  

R e i n f .  pad groove weld in tension = 0.74 * 15000 = 11100 PSI 

- 

O u t e r  fillex, weld 42, in shear = 0.49 * 17500 = 8575  PSI 

Strength of connection elements 
Nozzle wall in shear = Pi/2 * mean nozzle diameter * tn * 10500 

= 1.57 * 4.2630 * 0.2370 * 10500 = 16700 Lbs. 
Upper fillet in shear = P i / 2  * nozzle O.D. * weld leg * 7350 

= 1.57 * 4.5000 * 0 . 2 3 7 0  * 7350 = 12300 L b s .  
-Groove weld cession = Pi/2 * nozzle O.D. * weld leg * 11100 

= 1.57 * 4 . 5 0 0 0  * 0 .2500  * 11100 = 19600 L b s .  

Outer fillet in shear = P i / 2  * plate O.D. * weld leg * 8575 

Repad groove weld = Pi/2 * nozzle O.D. * weld leg * 11100 
= 1 . 5 7  * 8.0000 * 0.1786 * 8575 = 19200 Lbs. 

= 1.57 * 4.5000 * 0.3125 * 11100 = 24500 Lbs. 

Load to be carried by welds, per  UG-4l(b)(l) and F i g .  UG-41.1 sketch (a) 
W = [A -(d - 2tn)(Elt - Ftr)Js = [ 0.7971-( 4.0260 -2 *0.2370) 

(1.00 * 0 .2500  - 1.00 * 0.1947)] * 17500 = 10500 Lbs. 

Wl-1 = ( A 2  + A5 + A 4 1  + A42) * s 
= ( 0,2425 + 1.0938 + 0.0481 + 0.0086) * 17500 = 24400 L b s .  

W2-2 = (A2 + A3 + A41 + A43 + 2tn *t *frl) s = ( 0.2425 + 0.0000 

W3-3 = ( A 2  +A3 +A5 +A41 +A42 +A43 + 2tn * t * frl) S 
+0.0481 +O.OOOO +2 * 0.2370 * 0 .2500 * 0.857) 17500 = 6900 L b s .  

+ 2 * 0.2370 * 0,2500 * 0.857) * 17500 = 26200 Lbs. 
( 0.2425 + 0.0000 + 1.0938 t0.0481 +0,0086 +O.OOoO 

Check strength paths 
P a t h  1-1 = 19200 + 16700 
Path 2-2 = 12300 + 24500 + 19600 
Tath 3-3 = 19200 + 0 + 19600 

= 3 5 9 0 0  Lbs.  
= 56400 Lbs. 
= 38800 Lbs. 

Plate strength = A5 * Sp = 1.0938 * 17500 = 19142 L b s .  
Outer fillet weld s t r e n g t h  of 19200 is greater than plate strength. 



- MAWP Report by Component - 
Job: 0 1 7 5  Page 22 of 2 4  

.F-- Design Static MAWP MAWP 
1 ,  Pressure Head New & Cold Hot b Corr. 

- 
Item 

8' OD Adsorbers (2) 7 5 . 0 0  
Nozzie No. F 7 5 . 0 0  

7 6 . 8 1  4.00 7 6 . 8 1  
4.00 7 6 . 8 1  7 6 .  a 1  

8 '  OD Adsorber top head 

ANSI Flange C1: 150 

ANSI Flange C1: 150 

Nozzle No. A 

Nozzle No. C b D 

Nozzle No. G 

(2r:l.l 

Gr:l.l 

75 .00  
7 5 . 0 0  
7 5 . 0 0  
7 5 . 0 0  
7 5 . 0 0  
7 5  .oo  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

7 7 . 5 9  
9 5 . 1 6  

2 8 5  . O O  
7 9 . 9 3  

2 8 5  . O O  
7 9 . 1 2  

7 7 . 5 9  
9 5 . 1 6  

2 7 3 . 0 0  
7 9 . 9 3  

273 .00  
7 9 . 1 2  

8' OD Adsorbers-Bottom Hd. 7 5 . 0 0  4.00 7 6 . 7 0  7 6 . 7 0  
Nozzle No. B 75 .00  4.00 7 6 . 7 0  76 .70  

ANSI Flange Cl: 150 Gr:l.l 75.00  4.00 2 8 1 . 0 0  2 6 9 . 0 0  
Nozzle No. E 7 5 . 0 0  4.00 9 7 . 5 2  9 7 . 5 2  

ANSI Flange C1: 1 5 0  Gr:l.l 7 5 . 0 0  4 . 0 0  2 8 1 . 0 0  2 6 9 . 0 0  

- SUMMARY - 
N e w  and co ld  component w i t h  lowest MAWP: (MAW = 7 6 . 7 0  PSI) 

Hot and corroded component w i t h  lowest MAWP: 

8 '  OD Adsorbers-Bottom Hd. 

8' OD Adsorbers-Sottom Hd. 
(MAWP = 7 6 . 7 0  PSI) 

Pressures are exclusive of any external loads. 



Job: 0175  
- MDMT Report by Component - 

Page 23 of 2 4  

4 Material Curve Pressure MDMT 
-- -- 

p i t e m  

8 '  OD Adsorbers (2) SA-516 , Grade 7 0  a 7 5 . 0 0  - 5 c  

8' OD Adsorber top head SA-516, Grade 70 B 7 5 . 0 0  - 2 3  
Nozzle No. F SA-106, Grade B, SMLS B 7 5 . 0 0  - 1 2 5  

Nozzle No. A SA-312, Type TP316, WLD material exempt 
Nozzle No. C & D SA-106, Grade B, SMLS B 7 5 . 0 0  -125 
Nozzle No. G SA-106, Grade B, SMLS B 7 5 . 0 0  - 1 2 5  

8 '  OD Adsorbers-Bottom Hd. SA-516, Grade 70 B 75.00 -38  
Nozzle No. B SA-312, Type TP316, WLD material exempt 
Nozzle No. E SA-106, Grade B, SMLS a 7 5 . 0 0  - 1 2 5  

-SsUMMARY - 
Component w i t h  highest MDMT: 8' OD Adsorber top head. 

(Computed MDMT = -23) 

All components meet or exceed the design MDMT of -20. 



-?ob: 0175 

3 
WEIGHTS : 

S h e l l  weight 
Head weight 

Total Weights 

VOLUME : 

Shell volume 
Head volume 

Tocal Volume 

AREA : 

,- S h e l l  area 
Head area 

T o t a l  Area 

-- Vessel Summary -- 

dry ----- 

1808 U s .  
2048 U S .  ----- 
3856 L b s .  

2103 Gallons 
945 Gallons ----- 

3048 Gallons 

142 Sq. Ft. 
136 Sq. Ft. ----- 
2 7 8  Sq. Ft. 

Page 24 of 24 

19379 Lbs .  
9929 Lbs. ------- 

29308 L b s .  

HYDRO TEST INFORMATION 
Gauge at Top 

Controlling Components 
Ratio: 8 ’  OD Adsorbers (2) 
Pressure: 8 ‘  OD Adsorbers (2) 

Design Pressure * 1.5 * (Cold Stress / Hot Stress) = Hydro Test Pressure 
75.00 * 1.5 * ( 17500 / ,17500 ) = 112.50 PSI 



Pennsylvania Tank & Tube, I n c .  
July 12, 1995 

ASME Section VIII, Division 1 

Advanced Pressure Vessel 
2 1992 Edition, 1993 addenda 

Version 5 . 4 2 a  Tag@ 2 5  of 

Job/Quote No : 0175 Customer: Envirotrol Incorporated 
Head Desc. : 18" Pipe Cap Manway 
Designed: Mark W. Hadley Design Date: July 12, 1995 
Checked : Approved : 

Exrernal loads do not control design. 

ASME F b D Head - Internal Pressure 
Design Pressure : 75 .00  PSI Static Head: 0.00 "SI 

joint efficiency: 85 P c t .  Head Material : SA-234, Grade WPB 

Mat1 stress(hot): 15000 P S I  Material stress (cola): 15000 PSI 
Actual Stress : 3119 PSI Corrosion Allowance: 0,0000 Ir.. 
Head Location : Right end Outside diameter : 18.0000 I:. 

Total Head Wt. : 5 5 . 3  Lbs. Weight of F l u i d  : 32 L b s .  
Specific Gravity: 1.0000 Total Flooded Eiead Weight: 8 7 . 3  L b s .  

Straight Flange : 2,0000 In. Thin Our; : 0.0625 Ir.. 
Knuckle (r) : 1.0800 In.  Crown Radius ( L o )  : 18.0000 Zz.  

Design Temperature: 150 O F  

Head Quantity : 1 
Total Head Area : 2 . 7  Sq. Ft. Total  Head Est. Volume: 3 . 8  Gal. 

?----. M = 1/4 [3 + Sq Xt(L/r)]: 1.7563 
- 

Min. temp curve : B Minimum Design Metal Temperature: -20  'F 
Pressure at MDMT: 75.00 PSI Computed minimum temperature: -118 O F  

UCS-66(b) reduction: Yes UCS-68(c) reduction: NO 

Design Thickness per A P P E N D I X  1 - 4 ( d )  
t = PLoM / ( 2  SE + P(M - 0.2)) 
t = 7 5  * 18.0000 * 1 . 7 5 6 3  / ( 2  *15000 * 0.85 + 7 5  (1.7563 - 0 . 2 ) )  
t = 0 . 0 9 2 6  t0.0000 (corrosion) +0 .0625  (thin out) = 0.1551 In. min.  

NOMINAL HEAD THICKNESS SELECTED = 0.5000 Inches 



I nit ial Calculations: 

i 
F1, = -  

1, 

i- h 

3 ;u, = ! i 'El 



Fiiiei weld SC? 





Pennsylvania Tank & Tube, Inc. 
July 12, 1995 

ASME Section VIII, Division 1 

Advanced Pressure Vessel 
a 1992 Edition, 1993 addenda 

Version 5.42a 

Job/Quote No : 0175 Customer: Envi ro t ro l  Incorporated 

?age 2 6  of 

Head Desc. : 6 "  Pipe Manway 
Designed: Mark W. Hadley Design Date: J u l y  
Checked : Approved : 

External loads do not control design. 

Design Pressure : 
Head Material : 

Mat1 stress(hot): 
Actual Stress : 
Head Location : 
Head Quantity : 
Total Head Area : 
Total Xead Wt. : 
S p e c i f i c  Grav i ty :  

Straight Flange : 
Knuckle (r) 

r"". 

ASME F & D Head - Internal Pressure 
75 .00  PSI 

SA-516, Grade 70 

17500 PSI 
1306 PSI 

1 
Ends 

0 . 5  Sq. Ft. 
9.1 L b s .  

1.0000 

2 . 0 0 0 0  In. 
0 . 3 9 7 5  In. 

Static Head: 
Joint efficiency: 

Design Temperature: 
Material stress (cold): 

Corrosion Allowance: 
Outside diameter : 

Total Head Est. Volume: 
Weight of Fluid : 

Total Flooded Head Weight: 

Thin Out : 
C r o w n  Radius (Lo): 

M = l/d [ 3  + Sq R t ( T , / r ) J :  

Min. temp curve : B Minimum Design Metal Temperature: 
Pressure at MDMT: 75.00 PSI Computed minimum temperature: 
UCS-66(b) reduction: Yes UCS-68(c) reduction: 

' 2 ,  1 9 9 5  

0.00 PSI 

150 O F  

85 Pcz.  

17500 3 s :  
0.0000 In. 
6 . 6 2 5 0  Tn. 

0.3 Gal. 
2 3 s .  

11.5 Sbs. 

0 . 0 6 2 5  1:. 
6 . 6 2 5 0  I?.. 
1.7368 

-20 O F  

-125 OF 
NO 

Design Thickness per APPENDIX 1-4(d) 
t = PLoM / ( 2  SE + P(M - 0 . 2 ) )  
t = 7 5  * 6 . 6 2 5 0  * 1.7368 / ( 2  "17500 * 0.85 + 75 ( 1 . 7 3 6 8  - 0.2)) 
t = 0 . 0 2 8 9  +O.OOOO (corrosion) +0.0625 (thin out) = 0.0914 In. min. 

NOMINAL HEAD THICKNESS SELECTED = 0.4320 Inches 



To: Marh Haaly 

Calculations of a Eoited Cover Using a 6' Pipe CaD 



AnaliZe the Weld of the Sleeve to t h e  head Assume NdO rlIIe1s L; d ~ I V  ul l L c 8  

‘3 .I!- 
L S i V  --,- - 

51 = 1-1 851 *lbf ui Moment on Weids 

Flilet weld s1z1 

Lug %sing Assume moment cn lug IS over 3/4 trmes D bolt 



Filier aii around iug 
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Drawinqr - Aporoved 

Bill of Material 
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Traveler 
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Mail. Inmection/MTR's & 1.0. I f i1.4- iELI.4i  I ! 
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Shop Order 
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I 

1 

Met!. Insrxction/MTR's & I.D. I fC) L P! F A T  I&. L 

Description 

Mail. Insoection/MTR's 8: t.D. 

%7d# - 
Code  Section AS#€ SdCi.1 Q.C. Manager 

/ 

I I 
1 I 

Mctf. Insoectron/MTPs & 1.D 1 
Mctl lnsDec?ion/MTP's & I.D. 

Mat!. Insoection/MTR's & I.D. 

Mai l .  Insoection/MTR's & I.D. 

M e t .  Insoec?isn/MTR's & I.D. 

Motl. tnsoec:ion/MTR's & I D. 

Mail  Inspection/MTR's & 1.D 

Mat1 lnsDection/MTR's & LD. 

I 1 
! 

i I 
1 

Mctl .  Insoection/MTR's & 1.0. I ! 
I 

Mcrti. insDection/MTR's & 1.0. 

WPS Review 

f'rt Uo/We!ding See Poge 3 

Ic cL.r 
~-z-sF 
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Funcfior, 1 Exomrnatron Record I At or QC 1 QC 



pennsytvania Tank & T u b ,  Inc. 
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Revision 0 
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Ccde Section Q C. Manager 



Pennsylvania Tank & Tube, Inc. 
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& e N W R O T R O L ,  INC. 
432 Green Street, P.O. Box 61 0 Sewickley, Pennsylvania 151 43-0061 
(41 2) 741 -2030 FAX 41 2-741 -2670 

,A 

EI-30R/ET-84oR are reactivated liqud phase carbons from Envirotrol's custom segregated reactivation 
process. E[-30R is ow premium grade reactivation carbon which provides supenor performance in the 
removal of a wide variety of organic m&mhmts in liquid applications. Our EI-84OR is a reactivami 
carbon that has excellent adsorptive properties far a wide variety of applications. 'These proctucts will 
provide perf?xma.nce equivalent to virgin carbon but at a - 

Iodine Number (mg/g), Minimum 900 

Moisture (as packed), Maximum 2.0?? 

Molasses Number. Mnmm 200 
Abrasion N u m k  ;Minirmrm 70 

U.S. Standard Sieve Size 
Greater than No. 8 (-Mimnm) 
Less than No. 30 (MaxMum) 

15% 
5% 
5-25% Total Ash (wt. %), Typical 

Apparent Density (g'ml) 
Iodine N u m k  (mgig) 
Molasses Number 

750 
200 
70 
2.0YO 

15% 
5% 
5- 15% 

0.47-0.52 0.50-0.575 
900-1000 750-900 
200-275 200-275 

*?he quahty of each lot of carbon pure- from Envirotrol can be certified in Writing prior to delivery. 

Whenever workers enter a vessel coxtaining 
carbon, all precautions must be taken because 
dangerously low levels of oxygm may be 
encountered Ahnosphere sampling and work metal drums, and fiber drums. 
pmcdmes for potentially low oxygen areas 
should be followed. 

Grades EI-30R/EI-S4OR are available in 35 ftj 
bulk sacks and in bulk. Other packaging is 
available at a premim and include 50 lb. bags, 
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MATERIAL SAI%IY DATA SHEET 

ENVIROTROL, INC 
P.O. BOX 61 

SEWIcKI;Ey, PA 15143 

EMERGENCY PHONE: (412) 741-2030 

CHEMICAL NAME: Carbon CAS REGISTRY NO.: 74401-44-0 

TRADE NAME: Powdered Activated or 
Reactivated Carbon 

FORMULA: C 

COMMON NAME: Carbon CEEMICAL FAMILY: Element, Group IV-A 

INGREDIENTS: (Typical Values) 

Carbon 90- 100% 
Inert Ingredients -0- 10% 

SECTION 1 - PHYSICAL DATA 

,,+-Q Boiling point 872"F, 4827°C (approx) 
I Vaporpressure: N/A 
o Vapor density: N/A 
o Solubility in water: Insoluble 
o Specific gravity @O = 2): .2 - .75 
o Percent, volatile by volume: 
o Evaporation rate: N/A 

N/A 

o Appearance: Black, odoriess; granular, pelletized, powder 

SECTION 2 - FlRE AND EXPLOSION HAZARD DATA 

o Flashpoint: N/A 
o Ignition point 500-800°F 
o Extinguishing media: Dry chemical, water fog foam 
o Special fire fighting procedures: Wear positive pressure self-contained breathing apparatus if fire occurs in 

o U n d  fires and explosion hazards: Avoid producing suspensions of dust during handling, and avoid 
enclosed space. Oxygen starved fires may result in the release of carbon monoxide. 

exposure of suspensions to sources of ignition. Suspensions of -40 mesh powdered activated carbon may 
explode if exposed to strong sources of ignition. 



EM?R(JIRoF, INC 
P.Q BOX 61. 

S E W m , P A  15143 

(412) 741-2030 

TRADENAME: Powdered A d  or 
Rd- 

COMMONNAME: Carbon 

SECTION 1 - 
p". o &di,ng p o h  872"F, 467°C (approX) 

o Vapor-: NIA 
o Vapcrdensitty: NIA 
0 S o l u b i l i t y i n ~  Tnsoiubie 

o P ~ v o l d e b y v o i m :  NA 
o Evaporatlonm: N A  

0 s@c gravity (H20=1): .2-.75 

EmoN 2 - 1 
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PRESSURE DROP THROUGH TWO-STAGE CARBON ADSORBERS 
ADSORBER DIAM. - 96", 8,000 LB. CARBON 8x30 EACH ADSORBER 

4" SCH. 40 PIPE SYSTEM 

30 

25 

20 

15 

10 

5 

50 100 I50 200 

FLOW RATE - USGPM 

250 

MCB CAMP EXUNE, NC 

9-10-95 I . 0  

PRESSURE DROP 
CHART 941 6-1 04 
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SAMPLF POINT 

S.P. k F.C 
4 

3/4' I L , 4 - -  

FLUSH CONN. 

0 
C 

d- 

0 
E 

t 

t I . .  % --- - - & ~~ 1" v 

< 

I 
CA c3rr>c--. 1 1/2" 

I 

- _ -  .. . .  

4" . .. .- .. . .. . -. , 

4" 

I 1 4": 

- 1  I 
C "I c 

4" BWO 4" BWO I g 

J F.C. 4" 

I 5 
rn 

d- F.C. * 
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L F.C. 
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4" 4" 

1 I 
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I I  I 1  

Activated Carbon. Services 
SewicWey. Pa. 

RW - R A W  W A m  
'iw - lREAlED WATER 

- COMPRESSED AIR 
PW - PUNT WAlER 
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%.- 1,2' 
S.P. I 

I SAMPLE Po INT 
. .  ; . . 1  

1 
F.C. 

c.wc: 
3/4- 1 L , 4 * *  

FLUSH CO NN. > I 
I > 

I I rt 

7 '  
(v-4) 

t 
Lk 

I 

.I. 

> 2" 
N I iv-19); 

I 

I - 
5 
U 

t 

i a  

L 

- 
rn 

4" 6W0 ._ 
E l  

- -  4 &y3 0 
F.C. 4" 

(v-ll) P 3 

% 

I- ,(v-17) 
b F.C. F.C 

7 

4" I 
I 
I . I 

-__------ I 

4" 
L 

I 

v I 

6"x4" 'r' J DR" 

1 1  I 1 17: 1 DRAIN 

I I , I w 1 -  I 

4" HOSE 
I I 

Na - .I MlZ 
1 '  

4" HOSE BATTERY LIMITS -/ 

WvRoTROLpIc. 
Activated Carbon Services 

Sewickley. Pa. LEGEND l i  ! I  
RW - R A W  WATER 
TW SC - - 'IREATED SPENT CARBON WATER SLURRY 

RC - REACT.(OR WQN) CAREON 
V -VENT 
DR - DRAIN 
CA - CMAPRMED AIR 
PW - PLANT WATER 
BW - BACUWAS INLET 
BWO - BACKWASH CUTLET 
S.P. - SAMPLE P U N T  
F.C. - FLUSH COHNECTION 

j_ OHM CORPORATION 
MCB CAMP LEJEUNE, NC GAC TRUCK 

- I I _  I I - - 



c 223 1/2" 1 

ounn 

-m 1 
El WATION 

-P- 
I I I 

I 1 I 
63 3/4' I 

MIN. PIER DIM. 
63 3/4' I 

ANCHOR BO!T PLAN 

WvROTROLgmc. 
Actiwted Carbm Services 

Sewickley, Pa. 

OHM CORPORATION 
MCB CAMP LEJEUNE, NC 

3-6-95 

941 6-201 
I 



75 PSIG CQ 150' F 

- i *  

OHM CORPORATION 
MCB CAMP LEJEUNE, NC 

Srn JFS j-- SRM SRM I - N.T.S. 

. _  

'1 

LD-.y - 
3--13-95 

VESSEL mo; m 

941 6-301 0 

'bl 

9 2 8  1/2'? !J (SEE PLAN FOR ORIENTAAON) 

- 13 1/2' , 

ASME F M )  HUU) 7 i ! !  4 

4' 3D4L ss. i E E 1  ' 

I 
& EXENSON 

'rj 
I 96" O.D. 

I 
i 

FOR 

W E  ELLIP. HEAD 

270' 

I 
180' 149.7' 210.5' 

ORIENTATION PLAN - TANK $1 

0'- 
I 

31 5' 

710.5' ! 149.7' 
I .  

18" 

ORIENTATION PLAN - TANK #2 

HEADS I PEff CODE 
coNsTRucTloN IFUSON - 

, NAME PLATE LATER 
BY OTHERS PAINT 

r 

GAL 1 % R U  100 
NU CAPACITY 2850 GAL 1 PROD.SP.GR. 1.28 
OPERATING CAPAClN 2850 

_- 

NOTES 
1. ALL tNTERIOR mLDS AND ElX;Ef TO BE GROUND 

2 ALL NOZZLES TO BE FLUSH ON I N W E  OF SWELL 

5. PROWE LIFTING LUGS FOR HOlSTlNG EMPTY TANK 
4. BOTH SET AND KRACALLY WM BASE AND PLATES HORIZONTALLY. AFTER ANGLES .m 

SMOOTH IN PREPARATION FOR LINING. 

IN PREPARATION FOR LINING UNLESS NOTED. 

WELDfD TO TANK. 

m v R 0 T R O L ~ .  
Activoted Curbon Serwces 

Sewicklsy, Pa. 

I I , 
I 





ITEM 
1 

2 

DESCRIPTION 

Carbon Valves 

connectors 
k 4" (carbon lines) 
B. 3/4" (flush points) 

RECOMMENDED 
SPARE PARTS 

* 

* 
* 

* 3 Flush Connector Valve 

4 

6 

Process valves 
A. 2" andlarger 
B. 1 1/2" and smaller 

Pressure Gauges 

Sample Point Valves 

* 
* 

* 

* 

* 7 Relief Valve 

* 8 Underdrain Nodes 

* 9 System Protector 

*Readily Available - None Required 



1. CARBON VdLvES 

Full Bore I/Z" - 12" 

Fig. No. VL-11-150 (ANSI 150LB) 
1) . - - -  

SPECIFICATIONS: 
* Spiit Body 2 Piece Type. to Allow Inspection and Maintance 

on All Internal Parts 
* Available in Carbon or Stainless Steel Body Construction 
* Anti Blow-Out Stem 
* Anti-Static Device 
* Fire-Safe Design 
* Temperature Range: -20 to 45OoC 
* Face to Face: ANSI B 16.10 
* Flange Dimension: ANSI B 16.5 150 LB and 300 LB 

* Operator: Level Operator, Gear Operator, Electric Operator, 
On Request Drilling to: IS0 (DIN) PN 1 O/ 16 

Pneumatic Operator 

MATERLAL: 
* ASTM A351 GR. CF8 
* ASTM A351 GR. CF8M 
* ASTM A2 16 GR. WCB. 
* Special Alloy upon Request 



4-+-l ! 
r 

.~ -~ 
SIZE A B C 

INCH 150 300 
112" ,591 .394 4.25 5.51 

3/4" .787/ .394 4.61 5.98 

1. CARBON VALVES 

-~ 
0 E ' F  H I i " l  N 

150 1 300 150 300 1 150 I300 1 150) 300 150 300 
2.84 4.531 7.38 2.381 2.63 3.50 3.751 ,441 .56/.06 ,631 .d .76 .16 

2.951 4.531 1.691 2.74 3.251 3.86i 4.6d .so/ ,631.06 .a/ .75i .16 .16 

MATERIAL LIST 

1" 

1Y4" 

I W  

No. PARTS NAME SPECIFICATION a ' T Y  

1 BODY ASTM.A351-GRAOE.CFBM 1 

2 E N 0  CAP ASTM-A351-GRAOECF8M 1 

ASTM-A351-GRADECFBM 1 3 aALL 

2 REINFORCEU TFE' 4 SEAT RING 

5 STATIC DEVICE SPRING 2 

.984 .472 5.001 6.50 3.661 5.121 2.01 3.131 3.501 4.25 4.88 .561 .691.06 .63( .75 ,161 .16 

1.260 ,472 5.~11 7.01 4.13 5.121 2.48 3.501 3.871 4.61 5.24 .63/ .75 .06 .a) .75 .16) .16 

1.575 ,6701 6.501 7.48 4.53 8.581 2.87 3.881 4.50) 5.00 6.141 ,691 .81 .06 ,631 ,237 361 .16 

6 JOINT GASKET ASBESTOS OR GRAPHITE 1 

1 7 THRUST WASHER REINFORCED TFE' 

5" 

k 
'a 

! 
1 (OVER 4'HANOLE) 

4.921 1.063/14.02 - 8.66 21.651 7.32 8.50 - 10.00 - 941 - 1.061.87 - 1311 - 

8 BOLT SS304 4 or 8 

6" 5.910 1.063 15.51 

~~ 

9 STEM PACKING TEFLON 2 

15.87 9.45 21.651 8.50 9.51 10.63 10.98 12.52 i.oo(i.Mj.06i .a7 ,871 -31 1 .47 

-~ 
11 GLAND SS304 1 

8" 17.874 1.378 17.991 19.76 

- 
12 TRAVEL STOP SS304 t 

11.81 39.37110.63 11.75]13.00 13.50 15.001 1.13p.631 .06 ,871 .gal .31 j .47 

~ 

13 SNAP CATCH SPRING 1 

10" 19 .84  1.378 20.98iz.36113.98139.31 I 12.76i14.25115.251 15.98 

14 GLAND BOLT SS04 2 

17.521 1.1911.871.06 .981 i.14i .471 .63 

HANDLE FC20 1 

+ OuPont Reg. T.M. 

' / j  I 1  I j ,  
lQI0 , j ' 

DIMENSIONS (ANSI 150 LBS & 300 LBS) (mm) 

2V2" 12.5601 ,8271 7.481 9.491 5.32l11.611 4.131 5.491 5.871 7.011 7.481 88(1.001.06( .75( ,871 .16! .31 

3" 13.150) ,827) 7.991 11.141 5.73) 11.611 5.00) 6.001 6.631 7.481 a.271 .9411.131 . O B I  ,751 .87).16j .31 

4" /3.937) 1.063/ 9.02i 12.01 i 7.871 15.751 6 . 4  7.50/ 7.87/ 9.021 lo.ooi 9411.251 0 6 i  .75i 87j  31 .31 4- 



CAMP LEJEONE 28. CONNECTOR - 4" CARBON 

f.\ KURlYAMA OF AMERICA, INC. 
MAIN OmCE 1221 Landmerer ' Rd Elk Grove Village, IL 6ooof (708) 22803oO FAX 1-800800-0320 Toll Free 

FCL.. * SALES OFFICES - CONTACT LOCATION BELOW WHICH SERVES YOUR AREA 
SOUTHWEST WAREHOUSE WESTrRN WAREHOUSE SOUTHEAST WAREHOUSE 

HOUSTON SANTA FE SPRINGS 393 SESSIONS ST PCUMSTEAO INOUSTRIAL PARK RT 537 
8999 MARKET ST 10748 BLOOMFIELD AVE. VARIFITA GA30060 P 0. BOX 176 
HOUSTON, TX 77029 
773674-8212 310/941-4507 FAX 1 1404) 423-9249 M)9ff5sO100 
FAX 1 (713) 674-5214 
FAX 1 (800) 800-5214 Toll Free 

EASTERN WAREHOUSE 
KURlYAMA OF AMERICA. INC.. KURlYAMA OF AMERICA. FORTNN SALES EASTERN RUBBER Pusncs co . INC. 

ao4/427-6528 

FAX 1 (800) 423-9249 Toll Free 

NEW EGYPT, N.J. 08533-01 76 

FAX 1 (609) 758-0102 
FAX 1 (800) 445-7138 Toll Free 

SANTA FE SPRINGS. CA 90670 

FAX 1 (310) 941-8940 
FAX 1 (800) 326-8940 Toll Free 

GLASS REINFORCED NYLON COUPLINGS 4/95 
QUICK ACTINHOSE NIPPLES 

Coupler Pa& "87 "C7 "ll7 "DC" are Sunniied with Stainless Steel Handles. 
Use Safety Clips Provided in Handles to 1 

SUM- 
Item wsisht SM. List 
cods sbs Ea. Pkg. Prlc8Ea. \ A 

GRAlOO 1' 0.16 
GRA15O 1'4 0.18 
GRA2OO 2' 0.26 80 
GRA300 3' 0.46 44 

ADAM& FEMALE NPT GRA400 4' 0.92 18 /21.95 

PAdl B / 
GRBlOO 1' 0.16 $8.50 
GRB15O 1%' 0.46 1 11.33 

GRB200 2' 0.52 12.74 
GRB300 3' 1.02 21.71 

i n .  cnu- x MALE NPT RB400 4' 1.34 20 30.21 

PAnT c \ / 

60 $8.12 

65 11.33 
44 12.84 
18 20.77 

GRCl5 

GRC300 1.24 
cnuwn x G  SJIANK GRC400 /q\ 1.60 12 30.21 

60 f 8.02 
70 11.52 
50 12.84 

R0300 3' 1.04 25 22.18 

GRNOSO T 0.02 $1.51 
GUN075 GRNlOO Y; 1' 0.04 0.06 / 
GRNl25 1 %' 0.08 
GRN15O 1%' 0.12 
GRN200 2' 0.22 
GRN300 3' 0.54 8. 

TEMPERATURE RANGE 
Normal Conditions: - 30°F to t 200°F 

P--- GRN400 4' 0.80 12.2 

ake Locking Handle. A SAFETY FEATURE 
'E 
L WsiaM Std. 

I 

o r  5.85 
GRE300 3' 0.66 11.23 

@XWSESWKGRE400 4' 1.04 16 - T 

PART F 
GRFlOO 1' 0.10 100 $4.06 
GRF15O 1X 0.18 120 5.29 
GRF200 2' 0.28 75 5.66 
GRF300 3' 0.66 33 14.16 

AnAPToRXMmNPT GRF400 4' 0.90 12 2 2 . 6 6 4  

GRDClOO GRDC15O 1% 1' 0.16 0.46 / GRDC200 2' 0.50 12.56 
GRDC300 3' 0.96 / 19.35 

20 25.96 

100 $3.40 
G P150 1%' .12 45 4.06 

25 25 12.27 4.91 a Ew::: 
OUST PLUG G R D P 4 A  0.60 36 15.58 

2' 10' ,024) S O  
3' 10' ,038 .62 
4' 10' ,062 3 9  

'Sold in standard package only. 

WORKING PRESSURES 
sire PSI sfis PSI 

Yto 1' 175 3' 125 
lW'to2' 150 4' 75 



,.- 

Type F 
Male Adapter x Male NPT 

P tatad Unplatad Stahless Aluminum Aiuminum Brass 
Hard Coat Malleable Malleable steel 

Pka Pka Pka iron Pkg Iron Pkg . .-= 
Sire Part # -AL QN - A L H  0; -8R a6 
1 /r 5o-F S.15 10 - $9.10 10 

1' 7 0 f f  7.40 10 - 12.80 10 

3/4'x112' 755o.F 6.40 10 9.60 10 - 
34' 15-f 6.40 10 - 9.60 10 

1 114' I 125-F ! 10.00 I 10 1 - I I 17.80 I 10 

I 

Aluminum Aluminum Brass 

38.90 5 f 37.10 I 5 -?3U.7SI 10 
61.55 s 1 58.40 s , igs.sa-~ 5 

Plated Undated S t a i n l e d  i 

'Andrews' and 'Boss-Lock' Cam and Groove Couplings DO NOT INTERCHANGE IN THE 8" SlZE 
The 8' 'Soss-Lock' were designed to interchange with 8' Cam & Groove couplings manufactured by P.T. Coupling. 
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3 .  FLUSH C0N"ECTOR VALVE 

George Fischer Bail Valve Type 560 

I 

I 

The George F i s h  560 Sad Vaive 
=errnits iacici insraihtion or : m i  
and cllows ilow in either aireuion 
irresceclive oi insrchion -ition. . 
/Ivarbbie in ?VC am CYC In sizes 
1 /2' :hmugn 4*, :he Type 560 is rated 
at 150 psi, nombk, with a nwtirnurn 
ooemring p s s u r e  cr 73" F. ;he Type 
200 vabe iealures sucenor c5emicai 
cna cornsion resisrcnct and is as- 
sernoied with scusy w m  soiution for 
hign purity appliccrions. 

- .  

i I a S c  de fg h i 

Technical Feaiu~es 
11 True Union &oil w k  1 /2* hwgh 

2' cre hrnished with a pair'& 
fhreaded cnd a pair oi solxet enci 
connecon for simplificcrion oi. 
dismburor cnd endvser inventories. 

ij Union ends cilaw ior repsir or 
;eoiaemenr. Also cbw 
msitioning oi vaive. 

ci Fuil cl& vaive iurcions. 
c') Swt baciing Onngs pmide a =if- 

cdiusfing seai h e e n  seat 
an0 Hcaring 'mil. Onng seais are 
ofiered in either Vibnet or E?DM 

?FA Tedona, a f l u c b  marerial 
:har is virtwih/ insoiubie and chemr 
caity inen. ?FA T&n* seais prwide 
'wh exmeiy nign mechanical 
strengrfi and lubricity to maice & 
ooeraticn s m d ,  with minimal wear. 

4 S n a w n  nande indicates open or 
c i a ,  ensues pro? mounring, and 
incrinrains cieamnce For knuddes. 
The handle remains iinnty bad. 

oj Bail seais cre made From 

c j  Stem s d  
hi  Sear csrner seai. 
i) Union seai. 

GEORGE RSCHER +Gf+ 
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NPT Thread"' 

EPOM 
16 I S60.002 
16 I .560.003 
16 I .560.004. 
1 6 F.560.005 
1 6 1.560.005 
16 1.560.CO7 
16i S60.038 
1 6 I .560.039 
161.560.060- 

3. FLUSH CONHECTOR VALVE 

Solvent Gmenr NPT Tnreaa"" 
sdxe* -* 
F P M M  FPM(Viionl 

16 i S60.017 ' i 6 I 360.01 7 
I6 1.560.0 I 8  I I6 1.560.01 8 
16 1 S60.619 1 I6 l .56O.C19 
16 1 .5600.020 I6 i 560.020 

16 I .560.022 1 b 1 S60.022 
16 1 S60.023 16 1 360.053 
16 1 S60.024 16 1.560.05~ 
161.560.025 161.560.055 

161.560.02 1 i 16 1 S60.02 1 

Dimensions PVC/CPVC* 

I i  

3.41 5.23  
3.66 I 4 d B  

5.16 5.72 
4.36 5.28 

7.36 a.41 
7.36 8.16 
8.9.1 3.22 

. 17.67 

5.1 1 2.34 i 0.50 0.76 
6.14 12.67 $5: i0.61 7.92 
6.A8 2.81 
7.CO 3.30 
a.c5 3.64 
8.72 4.33 

i 1.88 5.83 
11.91 5.83 
12.70 6.75 
23.45 

Port Numbers 

1 ' / 2  
2 
2 ! / 2  
3 
L? 

wc 

163.560.019 
63.560.020 
i 63.560.021 
i 63.560.022 
! 63.560.023 
i 63.560.024 
163.560.025 

I K I  
Size 

A;: 
1 
1 ! / A  
1 1/2 
2 
2 1/2 
3 
L l  

163.560.019 
i63.560.020 
163.560.021 
i63.560.022 
163.560.053 
163.500.054 
! 63.560.055 

Solvenr Ginenr 
Scucet"' 
EPDM 
i o 1.500.002 
16 1 .5600.CQ3 
16 1.560.CoL2 
10 1.560.cO5 
16 1.560.006 
16 i .56O0.OO7 

14 1.560.009 
1 4 I 550.0 1 0 

16 1 . S ~ O . O O ~  

3.75 
A. I 3 
4.50 
5.25 
9.84 
9.72 
10.83 

3/48 
0.8 1 
0.78 
0.92 
T.30 
I .30 
1.20 

8.53 
9.C8 
1U.l.s 
17.30 
14.69 
15.16 
15-75 
26.97 



CAMP - 3. FLUSH CONNECTOR VALVE 

?sition stem s e a i  ( 1  21 inm crwve~n 
stem 16). {See nom b e b y  regarding, 
iubdcanon.1 

!nrrcduce he srern a.ssmbh/I 1 Z.& 61.. 
inro,the bodv ( 1 j from he inside and 
pressundl fuik seared. kskthe bnil(51 
cno the stem p i &  inside he w. 
Orcw ihe-body seai (91 iniioheexlemal 
groove oi he s e u ~  ccmer 121: [See note 
beow regarding lubric?ricn.) k u n t  the 
s e a t  backing d (81 and the bail seat 
(7 inio he g m  on rfre inner foce oi 
the sea€ cmier 121. 

. .  . . 

sroove on the soiid end oi he h I 1 I .  
Assemaie he end cmnectors (3) '0 ike 
Stay using he union nuts (41. Tignten 
unton nuts sui%cien* to compress ine 
mion seoii siign.6.. 30 ?or &er rjgnren. 

he doubie'Lm immiie 1 I 21 
anro he siem [&Note.rhat g r m e  !n 
:he siem miter rnusr.iine up wih :cis= 
key on rhssrem. 

Dismanthg 

?!ease note: lh At aisrnantie wiuie 
under pressure, Drain pipeiine. 

Loosen vafve nub (4 and remove 
raaiatiyirorn pipeiim. 

Reme the seat camer (21 using he 
universal lug key. Qetimc wiih a socicer 
drive wren&-' The wr mrri~ U n x i m S  

in a counkcdtwise direaim. On 
lager diamerer v a b  it is necesxny io 
use a hoiding iixture lo conbin he vawe 
bcx+ firmi( while unscrewing the. sear 
ccmer. Downward pressure on fie iug 
key is necessary l~ insure ihar it rerncins 

NO@: %ere is one iug key fcr vckes 
! /2' :hrougn ! - 1 /d' and anoher fcr 
mbes ! -i i2 '  hhrougk A'. 

iirmiy seared. 

, 



product: 

Body Style: 

CuSToM SPEclFICATION 

CAMPLElEuNE 

Series 8000 Butterfly Valve 2-12 W-B202-3-0 

Wafer style body to fit between ANSI 150 class flanges. Water 
body to have locating ribs to properly align valve between flanges. 

Body Material: Body material to be cast iron ASTM A126, Class B, long neck 
design, rated to 200 PSI. 

seat Mi3terial: Seat material to be Buna N. Liner to be phenolic backed cartridge 
type seat. No boot type liners will be allowed. All liners to have 
crowned seat for medium disc engagement. Liners to have molded 
O-rings in stem joumals for secondary stem seal. 

p.. 

Stem: 

Disc Material: Disc material to be nickel plated ductile iron. Disc to be floating 
disc design with flatted arm at shaft holes for increased discAiner 
interfiereme. Disc to attach to stems with slotted "D' drive 
connection. No pins or screws allowed for attachment of disc to 
stem. 

Shaft material to be 418 stainless steel with bronze bushing. Shaft 
to be two piece design with drive shaft to be flat at top and bottom 
to indicate valve position without handle attached. Lower shaft to 
be stub shaft. Shafts to be made blow out proof by pinning shaft 
into body, allowing removal of operator while under full pressure. 

Tested for AWWA C504 



CBMP LEJEUNE ._ GRINNELL 
4 8 .  PROCESS VBLVES 

2" & LARGER 

Dimensions: 2"- I 2" Series 8000 Butterfly Vaives 

POSITION 
IN Dl CATOR 

7 GEAR OPERATOR 
- ; R- 

SHOWN SOo OUT a 
- 1/' - ,,,/ ( 

OFPOSITION. 1 
- 

E- - 7 DIA. 

p". 
I 

V i -  

/-!!A. 
BOLT 
CIRCLE 

-S 
TH'D 
UNC 

G 
OIA. 
HOLE 

L -'-SHAR VENT 
HOLE OPTIONAL 

DIMENSIONS (INCHES) 

.$J-Jj-,l2 !I25 

'Actual shaft size IS 1 38" dia for 10" m a  30" dia for 1 T 



PROCESS VALVES 
& SMBLLEB 

CAMP LEJEUNE 

BALL VALVE-3 PIECE 

2 
- 3  

4 

BRONZE 

End - Cao I Bronze862 
Stem' 1 Brass 
Ball1 I Brass-B16 Chr. Plate 

MATERIAL LIST 
Nn 1 PART' I MATERIAL 

5 
6 

Seats 1 15% GI. Fiiied K F E  
Stem Washer 1 15% GI. FW PTFE 

71  Gland 1 Brass 
8 1  Stem - Seal 1 PTFE 
9 

10 
11 

Handle 1 Steel 
Handle Nut I Steel 
Body Seal 1 PTFE 

12 1 Body Bolt 1 steel % I  60 
13 1 Body Nut 1 Steel 

8A300 DIMENSION S-INCHES 

1% I 230 

_ _  ~~ 

1Alternate GR.316 Stainless Steel 

% 

6A-300 - FNPT Ends 
BA-3OOS - FNPT Ends. SS Ball, Stem 

1 70 1% 1 320 

PRESSURE - TEMPERANRE CHART 

TEMPERANRE-T 

~~ 

TORQUE RATING 
I YUOYUY 

'/* 1 60 I 1 I 230 

MILWAUKEE VALVE COMPANY 
2375 South Burrell Street Milwaukee, Wisconsin 53207 

Telephone Area Code 414/744-5240 Telex 2-69437 Fax No. (414) 744-5840 BAL4 (RW.9190) 



*%I---- i_*- 

Series LcP'' 

Sped fica tions 
Accuracv- ASME Grade 2A - d.5% 
RanaeS - Compound. vacuum and pressure 
to 20.000 psi. 
Temperature Limit - Amoient operating 
temperature for the liquid filled gauge option is 0 
to 150°F (-15 to 65'C). ODerating range for the 
dry construction is -40 to 160°F (-do to 71°C). 
Dial Size - 4 1 J2" 
Bourdon Tube/Socket - 316 Stainless 
steel. Bourdon tube TIG welded to socket. 
Phosphor bronze bourdon tube soit-soldered to 
brass socket for ranges through 300 psi; 
ranges 400 and 600 psi feature 
joint. Higher pressures feature silver 
tube socket assembly. 
Movement - Three distinct assemblies 
designed to work in conjunction with tube and 
socket materials. 

CoDoer Allov tubekocket design features 
brass sector and pinion with polycarbonate side 
plates. 

Stainless tube/socket design features rotary 
geared stainless steel movement. 

StainlesdAllov combrnatm features stainless 
sector and pinion with polycarbonate side 

Monel tubeisocket features rotary geared 
stainless steel movement. 
Case - Vented. turret style glass-fitted. 
polypropylene case with solid front consttuc? 
tion. full pressure relief back. Phenolic avalabls 
as option. Aluminum case opfions outtineckas 
shown- 
WimfOW - Giass standarcf:(dry) 
d a d  (liquid-filled) orsafety glass ( 

r"*. plates. 

4 1/2" Polypropylene Casepptions: 
4 1/24' BOTOM MOUNT ( T U R R E T ~ S E )  

I 
I 

NOTE: The aoove pan numbers 
denore our srandard product whim 
IS a dry gauge. To order a Iiquid- 
filled gauge from :he factory, aad 
the suffix 'P" :o the pan number. , 
and adjust the list once according , 
to the instructions in the price 
sheet. 

To order Liquid-Fill Kit for field- , 
filling. request part number ; 

! 9-79999-10. 

4 1/2" LOWER BACK MOUNT (TURRET CASE) 

'ube -10 m a  SocKet Alloy Ti0 and Socltet -3 an0 S O C ~  

114" 1 112" 1 114" i 112" 1 /4" 

r 

NOTE The above gauges are not liquid rdkz 2 

Marsh Instrument Company, 108 S. Colorado, Hastings, NE 68901 PHONE (402) 463-3390 FAX (402) 463-6987 



CAMP LEJEUHE 

*b 

6 .  SAMPLE POINT VALVES 

P:oaun Nurnoe! Pattern 8 
(;onnecrion Size in-itne 3anei-McunreC 
FFcS : E "  NPT N15i 7 1 See "PANEL-MOUNT ADAPTATION 
FFG i d "  NPT N l 5  i 2 KIT" taole csiow fcr convertlnp 
FFG 3.X' NPT N15i 3 in-iine rnoce!s ic oanei-mounting. 
FFG !?"NPT N 1 5 1 4  
FFG %"NPT N 1 5 1 6  
FFG 1"NPT N1518 
MFG :/a"NPT N1532 
MFG I :i"NPT N1534 i 9-7483-183 

FFA i . i . "NPr  N1552 j 9-1477-183 
, 9-1477-183 FFA WNPT N1553 

? .  3- i  4W-1 S3 FFA 9" NPT N 1 554 

! 9-14W-iS3 
FFA %"NPT N 1 5 5 6  
FFA 1"NPT N1558 
MFA %"NPT N1572 
MFA '1"NPT N!574 , 

FFA 'g" NPT N155l I 9-1483-183 

I I! 

MARSH MnALTO-METAL SEAT NEEDLE VALVES 
p"-. 

Alloy Steel 
A proven rugged and reliable needle valve in a variety of 
industrial applications for over 30 years. The perfect valve 
for regulating pressures up to 10,000 psi where media are 
least corrosive. For this use, alloy steel needle valves are 
the most economical. 

w Two-prong handle, color coded for ease of identification. 

w Zero-clearance washers and nongalling Teflon' packing. 

W Outside threaded bonnet, one model serves erther 
in-line or panel-mounting applications. 

Roll-formed stem threads for longer life. 

W Preciston-machined stem for perfect 
concentricrty, easier operation. 

I Bonnet screwed into body and staked for added 
security 

Integral back-seated stem (standard on globe patterns 
!/2" and under) or stem retaining ring. Exclusive safety 
feature prevents accidental removal of stem. 

rn Metal-to-metal seat. 

W Pressure rating, 10,000 psi. 

_. -.- Specifications and Description 
Body and Bonnet Material: AlSl 121 3 alloy steel. 

Stem Material: 416 stainless steel, hardened. 

Pressure Limits: 10,000 psi (70,000 kPa). 
Temperature Limits: -100' to 500°F (-73' to 26OOC). 

Packing: Two-piece molded Teflon* (PTFE asbestos). 

Seat: Metal-to-metal. 

Handle: Yellow, two-prong. Cast aluminum for %" 
through %" sIzes. Malleable iron for %" and I"  sizes. 

Connection: National Pipe Thread, meeting specifications 
of Federal Standard H-28. MS threads available on special 
orders. 

Finish: Clear zinc chromate plating. 

Stem Retaining Method: All globe valves Y2" and under 
feature integral back-seated stem to prevent accidental 
removal. Stem retaining E-ring in 94'' and 1 'I sizes and 
all angle valves. 

Assembly: Bonnet on all globe valves !+" and under is 
threaded into body and staked to prevent turning. Body 
and bonnet on all angle valves and %I' and 1 " globe 
valves are macnined from a solid bar. Body and body 
insert for angle valves fused into single unit through a 
welding process. 

Each KI: contains twc; siaintess steep ncunrirg nuts. Be sure to 
oraer :he orooer sizi (hot€ Intercnanpeaole witn those used 
on the 316 SST rroaels 1 

,- 

- 

'Teflon IS a regisrereo rraaemark of DuPonl 
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8 .  ONDERDRMN NOZZLE 

FILTER NOZZLE - o A T H O  TYPE c2 I PAGE 28 

B 65 a 

P S w 7 7  I 

type width thread thread 
ot slot 

c2 0,2 M24 65 

w 
3 

arflush 
Pipe 

(shaft) 

80 

I 
il I ! i i Ill1 

'0,2 = 
I I I *  3,7 cm2 

ri I ! 1 I ! ! l L  

0.2 rnm = 3.7 anz 
Sbts 1 0,3 rnm = 5.55 C d  

I or on request 

- 
08 

Y- 

C2 0.2 6121=21 

Thread Length 45 rnm (20/60) or on request 

20, 45, 60, 80, 11 0. 

or on reauest 

I 
Shaft(L) 1 140,200,220, 250 mm 

C2 0.2 B0=16 



9 .  SYSTEn PROTECTOR CAMP LEJEUME 

TEMPORARY STRAINERS 
(BASKET, CONICAL & PLATE) 

/̂ "*- 
SERVICE RECOMMENDATlONS: Oesigned to provide 
inexpensive protection for costly pumps, meters, valves 
and other mechanical equipment from dirt, scale and 
other foreign matter. 
FEATURES: Available in dimensions shown below or 
with special lengths providing straining ratios of many 
times the pipe area. 
INSTAUTION: These units are installed between 
flanges. ideal for applications where space restrictions 
are an important factor. 
MATERIALS O f  CONSTRUCTION: Available in carbon 
steel, stainless steel, and many other materials. 
PERFORA7lONS: Available in perforated and/or mesh 
for straining foreign matter as coarse as %" or as fine as 
5 microns. (.0002). 
STANDARD PERFORAnONS: 

Sizes Water Steam, gas, air 
t /t I *  2" 1/16" 1132" 
2 % " U p  118" mesh lined 

PRESSURE DROP: Comparable to  "Y" strainers. Con- 
sult our factory for exact values. 

shall be Model No. (22, 23, 24) as manufactured by 
Mueller Steam Specialw; and shall be constructed of 
(specify material) perforated and/or mesh lined material 
with retention of all panicles 
diameter and larger. 

I ENGINEERING SPECIFICATIONS: Temporary strainers ! 

(Modei illustrated is basket type Mod. 221 
inch in 

PLATE TYPE 
MODEL 24 MODEL 23 

DIMENSIONS AND WEIGHTS - APPROXIMATE "APPLY FOR CERTlFfED DRAWINGS" 

.- 5" and sizes larger than 24" on request 
ROUTE 2, BOX W . C .  HWY 20 WEST ST PAULS, NC 

EL: 910-865-8241 FAX: 910-865-8245 MUELLER STEAM SPECIALTY 
. . _.. 

I 



PARKSON CORPORATION - LAMELLA CLARIFIER 
1 

Site: MCB Camp Lejeune, NC - OU2 
Groundwater Treatment Plant 
Delivery Order No. 0015. 

Date service rep on site: February 12, 1996 

Name of representative: MS. A. Page Gough 
(305) 974-6610 

Questions & Comments: 

Question: 
Comments: 

At what incoming concentration of suspended solids would one consider recycle? 
Less than 100-200 mg/l of d e t  TSS one may wish to recycle back to the mix tank 

Question: 
Comments: 

How can one determine if recycle is warranted? 
You can obtain a 500 ml water sample using a glass beaker from the thrd stage of the mix 
tank near the outlet. Allow to settle for approximately 3 minutes. The top 200 ml should 
clear w i t h  that time. The key is to note how fast the floc is settling out. 

Question: 
Comments: 

Question: 
Comments: 

What is the target sludge percent solids in the clarifier (without recycle)? 
0.5 - 1.0 percent total suspended solids 

What will occur if the polymer is dosed too hgh? 
The sludge will appear as a dark, slick looking, sticky sludge, and will settle out yery rapidly 
Too much polymer can change the properties of the sludge. The floc can also cling to the 
sides of the clarifier or channel through in globules. 

r"z 

Question: 
Comments: 

How much settling area does the clarifier have in square feet? 
125 square feet: 100 square feet for clarification and 25 feet for thckening 

Question: 
Comments: 

What is the design throughput for this setting area? 
0.3 gpdsquare foot; it can go as hgh as 0.6 gpdf t  

Question: 
Comments: 

What is the ideal settling rate for the floc? 
At the design rate of 0.3 gpdsquare foot, settling should occur in approximately 4 minutes 

Question: 

Comments: 

Where should samples be taken for subsequent jar tests if needed to optimize polymer 
dosage? 
From the second compartment of the mix tank 

Question: 

Comments: 

What if the floc does not want to settle? I've seen floating flocs whch have a tendency to 
remain suspended. 
Check the speed of the mixer in the third compartment of the mix tank. If the speed is too 

I 



<- Parkson Corporation - Lamella Clarifier 
I Page 2 of 2 

Question: 
Comments : 

Question: 
Comments: 

Question: 
Comments : 

Question: p"1. 

( Comments : 

Question: 
Comments: 

Question: 
Comments: 

Question: 
Comments : 

Question: 
Comments : 

high, air will be entrained in the floc and it will have a tendency to float rather than settle. 
Too rapid mixing can also shear the floc. The vortex of the flash mixer should not extend 
down to the impeller. The goal is to have thorough mixing without creating turbulent 
conditions. 

What is the sludge holding capacity in the clarifier? 
Approximately 100 gallons 

What is the normal procedure for determining sludge level in the clarifier? 
Obtain a 1000 ml sample from each of the two drains on the clarifier. Use glass or clear 
graduated cylinders or beakers. Allow to set for approximately 20 minutes. The sample 
from the bottom valve should be considerable higher in sludge content relative to the sample 
from the upper tap. When the sludge from the lower tap after settling occupies nearly 100% 
of the volume of the cylinder or beaker, the sludge reservoir is near full. 

How can you tell when it is time to manually remove sludge from the clarifier? 
When the sludge level from the lower tap is nearly 100% as measured above. The sludge 
volume in the sample from the upper tap should be approximately 10% of the volume in the 
cylinder or beaker, with 90% being clear supernatant. 

What is the recommended sludge pump out rate from the clarifier? 
Approximately 1 gpm. 

Should we ever need to adjust the plates in the clarifier? 
No. 

How frequently should the clarifier plates be cleaned? 
It varies from several months to 2 years. 

Should the overflow weir ever need adjustment? 
Only if the unit is not level; typically once the unit is leveled at the time of installation, 
adjustment is not necessary. 

Are there any special shut down procedures? 
Normally, its best to either leave the clarifier full. For a long-term shutdown, one can drain 
and flush the plates from the top with a garden hose to clean out. 
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FOR A 
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PREFACE 

THE OPERATING AND MAINTENANCE PROCEDURES OUTLINED IN 
THIS MANUAL ARE INTENDED AS GUIDELINES TO ASSIST THE 

MAINTENANCE OF THE PARKSON LA.MELLA@ GRAVITY SETTLER 
OPERATING PERSONNEL SHOULD ALWAYS FOLLOW PROPER 
SAFETY PROCEDURES IN ACCORD WITH BOTH INDUSTRY SAFETY 
STANDARDS AND THEIR OWN COMPANY SAFETY POLICIES WHEN 
PROCEEDING WITH OPERATION, MAINTENANCE AND REPAIR OF 
THE LAMELLA GRAVITY SETTLER. THIS MANUAL IS NEITHER 
DESIGNED NOR INTENDED AS A SUBSTITUTE FOR SAFE 
OPERATING PROCEDURES WHICH MUST BE FOLLOWED WHILE 
IMPLEMENTING THE MAINTENANCE/OPERATION PROCEDURES 
OUTLINED IN THIS MANUAL. IT IS ASSUMED THAT OPERATION 
AND MAINTENANCE PERSONNEL ARE QUALIFIED AND 
EXPERIENCED. THE PRIMARY RESPONSIBILITY FOR SAFETY IN 
THE OPERATION AND MAINTENANCE OF THE PARKSON 

AND THE PERSONNEL CONDUCTING THE MAINTENANCE AND 
OPERATION. 

OPERATING PERSONNEL IN THE DAY-TO-DAY OPERATION AND 

LAMELLA GRAVITY SETTLER IS WITH THE OWNER-OPERATOR 



Part I 

Part II 

INDEX 

- LGS 

Process Operating Instructions 

Drawings 

General Arrangement 
Lamella Tank Assembly 
Loading Diagram 
Lamella Plate Seal Atrangement 

LG4 126- 10 
LOO1 5 1-A 
LG4126-11 
1T-2601 



LAMELLA@ GRAVITY SETTLER (/THICKENER) PRE-STARTUP CHECK LIST 

****+************~++******~* 

Review the following points before starting up your Lamella@ Gravity Settler 
(/Thickener). 

1. When plastic Lamella System plates are used, do not expose plates to direct sun- 
light until the unit is full of fluid. 

2. Level the top of the Lamella System tank in both directions. Equal flow dis- 
tribution will not be obtained if the unit is not level. 

3. The adjustable overflow weir in the overflow box must be level in order to obtain 
uniform flow distribution. 

After the overflow weir has been adjusted, measure the distance from the bottom 
of the overflow flume to the top of the weir. Once the Lamella System is in 
service, you can check the Lamella System feed rate by etopping the Lamella Sys- 
tem underflow pump and measuring the head of water above the overflow weir. 
Measurements of the depth of water in the overflow flume should be taken at least 
one foot away from the overflow weir. A rectangular weir table is attached to 
these instructions for your convenience. 

4. When supplied by Parkson, the flash mixer and flocculator should be rotating in a 
clockwise direction when viewed from the top of the unit. 

Make sure addition of o i l  to the flocculator drive and lubrication of the flash 
mixer and flocculator drive motors are as per manufacturers’ recommendations. 
Install ventilated-type oil-fill plug when required by manufacturer. 

Normally, gearboxes are mhipped full of o i l  to protect the gearbox from rust 
before operation. The o i l  MUST BE DRAINED TO THE OPERATING LEVEL (check plug) 
BEFORE OPERATI NG TO PREVENT DAMAGE To THE SEALS. 

Checking the following items prior to putting your Lamella System into service can save 
you a lot of time: 

- 
1. FEEQ 

Using the polymer recormended by Parkson in their process design, or polymer 
recommended by your mupplier, run a settling test on the feed as per Parkson’s 
settling test procedure (see Settling Tests). If satillfactory results are not 
obtained, it will probably be necessary to use a different coagulant aid or ad- 
just the dosage rate. This test is well worth the time it takee because oc- 
casionally characteristic8 of a waste stream change radically between the time 
the stream warn originally tested and the t h e  the Lamella System is put into 
service. 
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2 .  FEED STREAM 

Eliminate  any a e r a t i o n  of t h e  feed prior t o  e n t e r i n g  t h e  Lamella System without a 
deae ra t ion  step prior t o  t h e  u n i t .  

3. FEED STREAM PY 

Should be maintained as c l o s e l y  as possible t o  t h e  process design.  Check out  
pH-monitoring and c o n t r o l  systems t o  a s su re  t h a t  they  are i n  opera t ing  order. 

Your Lamella  Symtem i m  miz8d t o  procemm a predetermined number of ga l lons  per 
minute. Check your feed pump capac i ty  t o  make mure it is not  higher  than t h e  
p r o c e s s  d e s i g n  ra te .  The pump s h o u l d  be r u n  t o  a s s u r e  t h a t  no mechanica l  
problems e x i s t .  

5 .  UNDERFLOW PuyE 

To get a ba l lpa rk  f i g u r e  f o r  t h e  necessary underflow capac i ty ,  u s e  t h e  following 
formula : 

Concentration of suspended sol ids  i n  t h e  Lamella System feed  d iv ided  by t h e  pre- 
dicted underflow concent ra t ion  t i m e .  tho Lamella System feed  rate i n  GPM equals  
t h e  underflow rats  i n  gallon. per minuto. Moro spocific f i g u r e s  can only be ob- 
t a i n e d  by not ing  t h e  eludge-forming characteristicm whon t h e  Lamella  System is i n  
service. 

ssuP 

6 .  mLYMER SOLUTIO N - Also see Po lye lec t ro ly t e  Guidel ines  

General ly  speaking, it is be8t t o  work wi th  polymer molutione of 0.25% t o  0.501 
and u s e  a two-tank rystem. S iz ing  t h o  polymer t ank  t o  hold a m i n i m u m  of e i g h t  
hours '  t o  a maximum of 24 hour.' Capacity i m  t h e  gene ra l  practice. To ensure 
g e t t i n g  a homogenous polymer molution, oach t ank  should be f i t t e d  with a mechani- 
cal  mixer w i t h  a speed i n  t h e  range of 450 t o  500 R.P.M. - 

7. PLYMER PUME 

Most variable-speed, screw-type and war pumps and controlled-volume metering 
pumps w i l l  perform well i n  thim appl ica t ion .  When e i z fng  tho polymer pump, a 
great deal of f l e x i b i l i t y  CM be gained if it is sized t o  operate a t  501 capaci ty  
a t  process  design opera t ing  condi t ions.  A b u l l e t i n  dealing with t h e  ca l cu la t ion  
of polymer requirements and cos t a  is attached to t h e s e  i n s t r u c t i o n s  (TB-103). 
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a. POLYMER DILUTI ON 

Polymers should be further diluted to leas than 0.1% after the injection pump to 
achieve maximum efficiency. Thim may be eimply acrompliahed by including a ‘tee’ 
connection with water hooked up. 

9. LEAK CHECKING 

Although your Lamella System im  completely factory pre-assembled, some disas- 
sembly is required for ahipnent. After erection, the unit ehould be filled with 
water (preferably potable) to assure that no leaks are present. 

10. FINAL CHECKOUT 

If poseible, water should be run through the whole syatem a8 a final system 
checkout. If impossible, then each component ehould be individually checked to 
assure readiness for operation. 



,F' 

A well-planned polymer 8y8tem i 8  an i ~ p 0 r t 8 n t  fir8t 8tep i n  l i q u i d / s o l i d  separat ion.  
If a few simple procedure. are followed, many problrms can be avoided. 

The polyelectrolyte  mupplier should be contacted for information concerning mixing and 
u t i l i z a t i o n  of h i 8  materials. Should a packaged mfxing/dosing s t a t i o n  be desired, he 
may also be able t o  supply a system. The suppl ier  should be contacted for hie  recom- 
mendations before manufacturing or purehatting a 8ystem. 

A. T h i s  shou ld  include a tank  of s u f f i c i e n t  s i z e  as t o  mix approximately an 
e ight -hour  supply of polymer. In some cases a 24-hour supply may be more 
deeirable. Tank Size should be baood upon cost/space requirement8 a8 w e l l  ae 
opera tor  a v a i l a b i l i t y .  Tho polymer supp l i e r  can recommend and supply t h e  
proper tankage for t h e  ChO8en polyelectrolyfe.  

8.  A good m i x e r  should be on. which w i l l  stir t h e  polymer i n t o  solut ion without  
Bucking a i r  down a vortex (450 rpa or less). The polynusr need only be stirred 
to go i n t o  solut ion and not during the  e n t i r e  operation period. Usually t h i s  
is fo r  approximately one hour. No f u r t h e r  s t i r r i n g  is required unless  the 
solut ion is allowed t o  set f o r  a day or two. In  t h i a  case, a 15- t o  30-minute 
cyc le  w i l l  be s u f f i c i e n t  for te-mixing. The polymer manufacturer should 
supply mixing instruction. when t h e  polymer i8  purchased. 

C .  The polymer should be added very .lowly to t h e  tank. Thim is done w h i l e  t h e  
water i s  baing added and t h e  mixer is on. This i 8  a very important .tap i n  
t h e  m i x  operation. If polper is added too quickly, espec ia l ly  t he  dry type,  
"fieh-eyeam or "glob." w i l l  occur and they w i l l  not m i x  i n t o  solution. Thie 
w i l l  r a s u l t  i n  a l o w e r  porcent than  calculatod.  These glob8 w i l l  also clog 
l i ne8  and pumps. If a dry  material is wed,  a simple dry p o w d e r  a sp i r a t ing  
wetter is recoramended. 

D. The m f x  tank should also include a valve a t  t h e  b o t t o m  t o  discharge t h e  m i x e d  
solut ion i n t o  a supply tank. 

E. The s t rength  of the  mixed solut ion i8  also Fmportant t o  any operation. If t h e  
polymer is too th i ck ,  pumping may become impossibl8. If t h o  polymer i s  too  
t h i n ,  a l a r g e  pump may b8 requirad which may be economically unfeasiblo.  A 
moderately average percent solut ion for amat polymers is approximately 0.25%. 



C. T h i r  v a l v e  mhould k followed by a v a r i a b l e - a p e d  meter ing pump. . A s  a 
re ference  t o  roquimd pumping rater, rmfu t o  t h e  attachmmnt. 

D. A mUu may or may not bm rmqtakmd in  tbo .upply t&. T U B  d e p n d r  upon the 
palymW k i n g  u m d  (auulrion-typ., otc .  ) . Worm dotail. can be obtained from 
the  polywr repromentati-. 

A f t e r  t h o  rupply tank  and the matering pump, d i l u t i o n  w a t e r  rhould be added. The 
f u r t h e r  d i l u t i o n  of t h o  p o l p a t  a t  t h i r  point aBrur.8 brtter molidr-to-mixture 
contact .  The dirtmca k t m n  the d i l u t i o n  of the polywr and contact  w i t h  t h e  
i n f l u e n t  r o l i d r  rhould be about t o n  f H t .  f f  thim i B  n o t  feaBible,  an i n - l i n e  
mixer MY k wurantod.  

IV . 
A. I n  m o B t  C a B e r r  tho d o ~ a g e  rate of t h e  p o l p r  ha. bomn determined during 

labora tory  tosting. Rlfer t o  t h e  Laboratory S a t t l i n g  T e 8 t  Swmnuy or mot.- 
t i o n  for dorage8 urod. f f  no ~.plpler -re tortmd, conmult P u l u o n  or t h e  r u p  
plirr f o r  uprrfmnco in rippilu application@. U B O ~  t h e  polymer rupplimr c --4. 

run on-rite jar t m t r  f o r  a 6.terPeCnrtion. 

B. Urape rater and cost8 can bm determinmd from t h e  a t t a c h e d  ParkBon B u l l e t i n  
Thir b u l l o t i n  may a h 0  bm u ~ m d  t o  d o t m n o  order frequency and rite. TB-103. 
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LAMELLA@ 
GRAVITY SETTLER 

TECHNICAL BULLETIN TB-103 
Subject: Calculating Polymer Requirements 

and Costs 

Assume that 1000 GPM of wastewater is to be dosed with 1.0 ppm of 
polymer. 1.0 ppm means wone-part-per-millionw or one pound of 
dry polymer per million pounds of wastewater. 

Therefore: 

1000 Ral 60 min 8.33 lb 1 lb - 0.5 lb/hr of dry 
min hr &a1 1,000,000 lb - polymer must be fed 

to the wastewater. 

This means that twelve pounds of dry polymer must be purchased for 
each 24-hour day of operation. 

Now, assume that the polymer is made up in the polymer feed tank 
m at a concentration of 0.5% OF 5000 ppm. That is, the solution 

consists of 0.5 pounds of dry polymer in approximately 100 pounds 
of water. Therefore, the polymer solution feed rate will be: 

= 12 GPH. 100 lb water a1 
O*’ hr lb dry 0.5 l b  dry poly g . 3 3  l b  

As a check: 

l 2  ‘pH 
60,000 GPH wastewater x 5000 ppm = 1.0 ppm. 

At 12 GPH, the polymer feed tank must have a capacity of at least 
100 gallons if a new batch is made up once each shift. 

If the polymer is made up at a solution concentration of 1.0% 
instead of 0 . 5 % ,  it will be fed at half the rate ( 6  CPH) and the 
tank can be half the size, other things being equal.-- Obviously, 
this does not affect the dosage based on dry polymer (still 1.0 ppm). 

The choice of polymer solution strength is a balance between tank/ 
pump size and polymer solution viscosity. If the solution is t o o  
concentrated, it will be difficult to dissolve the dry polymer, 
difficult to pump the polymer solution, and most importantly, the 
Polymer solution will be very difficult to mix into the wastewater. 
The latter will result in poor performance and/or excessive polymer 
consumption. ,- 

An Axel Johnson Inc. Company 2727 NW 62 Street 
P.O. Box 408399 
Fort LauderdaIe FL 33340-8399 
305 974-6610 
FAX: 305 974-6182 L 



To o b t a i n  t h e  b e s t  r e s u l t s ,  t h e  po lymer  s o l u t i o n  is  o f t e n  d i l u t e d  
w i t h  water i n  b e t w e e n  t h e  p o l y m e r  f e e d  t a n k  a n d  t h e  p o i n t  w h e r e  
i t  i s  i n j e c t e d  i n t o  t h e  wastewater. 
0 .5% c o n c e n t r a t i o n  m i g h t  be d i l u t e d  t o  60 CPH a t  0 .1% by a d d i n g  
48 G P H  of water .  It  is i m p o r t a n t  t h a t  good  m i x i n g  of t h e  c o n -  
c e n t r a t e d  s o l u t i o n  i n  t h e  water b e  o b t a i n e d  by h a v i n g  a f a i r l y  
l o n g  r u n  of p i p e ,  p r e f e r a b l y  i n c l u d i n g  a number  of e lbows o r  
p o s s i b l y  a s t a t i c  m i x e r .  
t o  o b t a i n  t h e  b e s t  p o l y m e r  s o l u t i o n  s t r e n g t h  i n  t h e  t a n k  a n d  t h e  
recommended d i l u t i o n  water r a t e ,  i f  a n y .  

E x c e s s i v e  d i l u t i o n  water s h o u l d  b e  a v o i d e d  as i t  i s  w a s t e f u l  and  
i t  a d d s  t o  t h e  l o a d  o n  t h e  c l a r i f i e r .  

F o r  e x a m p l e ,  1 2  G P H  a t  a 

The  p o l y m e r  s u p p l i e r  s h o u l d  b e  c o n s u l t e d  

Some p o l y m e r s  a r e  supplied i n  a l i q u i d  form. 
c a l c u l a t i o n s  o n  t h e  a s s u m p t i o n  t h a t  t h e  l i q u i d  i s  a t  "100% 
s t r e n g t h " ,  i . e .  t r e a t  i t  t h e  same a s  a d r y  p o l y m e r .  

P o l y m e r s  r a n g e  i n  p r i c e  from $0.50 t o  $ 2 . 0 0 / l b .  
a p r i c e  of $ l . O O / l b  i n  t h e  a b o v e  e x a m p l e ,  
w i l l  b e  $ 1 2 / d a y  o r  $ 4 4 0 0 / y e a r  i f  t h e  u n i t  i s  o p e r a t e d  
c o n t i n u o u s l y .  

Base t h e  a b o v e  

Assuming  
t h e  p o l y m e r  c o s t  

.i 



LAMELLA” 
GMWTY SETTLER 
THEORY AND DESIGN 

The Lamellam Gravity Settler is an  inclined plate, shallow depth sedimentation device. By comparison, it offers 
a number of advantages which overcome the limitations of other products designed for the same performance 
applications, advantages which yield savings in space requirements, capital and operating costs. 

It performs the same function as a conventional clarifier or settling basin, but it occupies only a fraction of 
the space. In outward appearance it resembles a simple plate or tube settler, but due to some unique design 
features, it can be operated at a much higher loading rate and yield better performance. 

In order to better understand the design advantages inherent in the Lamella Gravity Settler, it is best to begin 
by describing some basic principles of sedimentation theory. 

In certain suspensions, particles exhibit ‘Yree settling. ” This phenomenon occurs when the concentration of 
particles is low enough that the individual particles or flocs settle independently of one another and follow Stokes’ 
Law. At higher concentrations, the settling particles interfere with each other, and “hindered settling” is en- 
countered. It is characterized by a clearly defined interface between the suspension and the clarified liquid; this 
creates a settling operation of greater complexity. The Lamella Gravity Settler can be used for both free settling 
and hindered settling, but in the interest of simplicity, it is easier to describe the theory of the former. 

The basic equations for sizing settling basins were formulated over seventy years ago. Consider for the moment 
an ideal settling basic (Figure I). The suspension enters at one end of the basin, flows uniformly along its length 
at  velocity VL, and exits at the other end. The particles settle towards the bottom at velocity VS. The trajectory 
of the particles is indicated by the vector Vp. If this trajectory takes the particles to the bottom of the basin 
before they reach the far end, it is assumed that they are removed from the liquid. Therefore, a particle starting 
at the top must settle through the distance H at velocity VS in the same time (or less) that the liquid is in the 
basin. Thus. 

L x W x H (ft’) < 
Vs (ft/min) Q (ft’/min) 
H (ft) 

Simplifying, 

Vs (ftlrnin) Q(ft)/min) < - Q - 
L X W  A (ft‘) 

where A is the settling area of the basin and Q/A is known as the “overflow rate” or “surface loading rate” 
(usually expressed in gpm/ftz or gpd/ftz). From this relationship it can be seen that all particles are removed 
which have a settling rate equal to or greater than the overflow rate, and that the height (or detention time) 
of the basin is not one of the main parameters affecting the separation efficiency. This is the theoretical keystone 
of the Lamella Gravity Settler’s achievement in optimizing efficiency within greatly reduced spacial requirements. 

FIGURE 2. 

FIGURE 1.  

The fact that this is true can be illustrated another way. Compare Figures 1 and 2; the only difference is that 
the second basin is half the height of the first. As a result the detention time is only half as much and the suspen- 

~~ ~ 
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sion moves through the basin at [Nice the velocity VL.  The trajectory of the particles has only half the slope, 
but since the basin is only half as deep, the particles are still removed. 

I f  the height of the basin is reduced to a few inches and a number of such units a re  stacked on top of each 
other, the result is a primitive shallow depth sedimentation device. Figure 3 shows a unit containing ten parallel 
compartments. Theoretically i t  can handle ten times the flow rate as could the same basin without an) plates. 
The liquid detention time is one-tenth as long. However, the same separation efficiency is achieved since the 
overflow rate is still the same (lOQ/lOA = Q/A) .  Note that the settling area now includes the area of all 
the plates. 

100 

A 
Total 
settling area 
= n A  
*here n is the 
number o f  
plates 

FIGURE 3. 

In  theory, fine. In  practice, however, the shallow depth sedimentation device suggested by Figure 3 i i  imprac- 
tical since i t  is difficult to remove sludge from the plates. Either the space between the plates must be large 
enough to accommodate mechanical scrapers or the unit must be shut down periodically and back-flujhed. 
While both systems are used occasionally for special applications, in general they are impractical. 

4 5 Q  

Total 
\e t t l i  ng 
area = 
nAcoza 

FIGURE 4. 

A solution to the problem of removing sludge build-up from the otherwise efficient horizontal plate stack 
is to incline the plates at  an  angle so the sludge will be self-draining. Figure 4 shows an  arrangement contaip- 
ing ten plates set at a n  angle of 60” above the horizontal. The total plate area is derived as above. but the 
plate area must be multiplied by the cosine of the angle to correctly determine the effective settling area. 
(Thus only the projected area of each plate on  a horizontal plane is “counted.”) In this example, the total 
settling area is 10A cos. 6 0 ” = 5 A  and the capacity of the unit is SQ. 

The design shown in Figure 4 is exemplified by the present-day tube settler. Tubes instead of plates are used, 
but the basic principle is the same. The  tubes are generally about two inches square in cross-section and :wo 
feet long. This design, however, suffers from two very serious limitations. First, there is no means provided 
to ensure that the flow is uniformly distributed throughout the settler. As a result, parts of the settler may 
be overloaded while other parts may be underloaded. Secondly, the sludge which collects in the tubes must 
settle through the incoming feed in order to reach the bottom of the basin and  be removed. Consequently, 
the solids, particularly in hindered settling operations, may be reentrained by the feed. Tube settlers and similar 
devices have no provision for hindered settling. Due to these limitations, such a settler must be operated at  
a loading rate of only 25-5040 of its theoretical “overflow rate.” (For more detailed background on this specific 
subject, please refer to (2) and (3) below.) 

The  Lamella Gravity Settler design successfully overcomes these limitations. Uniform flow distribution is at- 
tained by designing for a small pressure drop  (2-4 inches of water) at the discharge of each plate. This pressure 
drop  controls flow by creating the same hydraulic conditions above each plate so flow will be uniformly 
distributed. Sludge reentrainment is avoided by the fact that settling and thickening occur below the influent 

(2) “Design of High-Rate Settlers,” Kuan IM. Yao, Journal of the Environmental Engineering Division, October 1973. 
(3) “Design of High-Rate Settlers,” Discussion by A. George Gebauer, Journal of  the Environmental Engineering Division, October 1974. 



of each plate and by segregating the feed, effluent and sludge. In this way, the Lamella Gravit) Settler pro- 
vides for hindered settling applications. 

These features are shown schematically in Figure 5. The feed enters at the sides of the plates and clear ef- 
fluent discharges at the top. The solids slide down the plates and drop into the quiescent sludge hopper. The 
three streams d o  not interfere with one another. The effluent passes from each plate through a throttling 
hole located at the bottom of the effluent flume. The separate holes for each plate ensure uniform pressure 
drop over each plate and thus equal flow through the unit. 

The throttling holes range from about 112 to 1 inch in diameter, large enough to preclude plugging. .41so, 
since the effluent is throttled as opposed to the influent, most of the solids have been remoced at this point. 
In any event, influent throttling would be unacceptable whenever flocculation is necessary, since throttling 
would destroy the flocs. 

EFFLUEUT- F E W  pTHROTTLIXC HOLE 

PLATE 

A typical Lamella Gravity Settler plate (Figure 6 )  is usually two feet wide by ten feet long, is \paced t\vo 
inches from adjacent plates, and is inclined at an angle of 45 or 55 degrees. In  some units, double plates 
are used. They are four feet wide by ten feet long and are fed from both sides. The ten foot plate length 
is divided into two sections, one above and one below the feed point. The section abobe is called “clardi‘cw 
tion urea” and is actually the area used in sizing the equipment based on the overflou rate. The section below 
the feed point is called “thickening area” and is used to prethicken the sludge before i t  enters the hopper. 
A common split for free settling applications is 80% clarification area (Ac), 2 0 W o  thickening area ( A T ) .  
The Lamella Gravity Settler is generally designed to operate in  the orderly streamline or laminar flow regime 
between the plates. This effectively limits the overflow rate to about 1.2 gpm/ft:, although tor some jolids 
which settle very rapidly, this limit can be exceeded somewhat. 

The plate spacing is a critical variable. I t  must be large enough to prevent scouring of settled solids b> the 
upward flowing liquid, to transport the solids down to the hopper, and to avoid plugging of these wlid\.  
Two inches is generally quite safe. For some applications having (a) slow settling particles (and theret‘nrc re- 
quiring a low overflow rate) and (b) a low sludge volume, a plate spacing down to one inch can be used. 

In some applications, to facilitate sludge consolidation, the Lamella Gravity Settler is fitted Lrith a L ibrator 
in the sludge hopper (except in very large installations which employ a mechanical scraper under packs of 
plates). Vibrations are transmitted to a nest of elements in the hopper from an externai vibrator motor. The 
two are connected by a shaft which passes through a flexible rubber seal at the tank Lvall. The purpose of 
the vibrator is to vibrate the sludge, not the tank. The vibrations, which are low frequency (60hr) and lo\r 
amplitude (about 0.2 mm), promote thickening and compression of the sludge and produce a l o w r  apparent 
viscosity (especially for thixotropic sludges) which facilitates sludge removal from the hopper. 



A flash mixer and/or flocculator may be required ahead of the Lamella Gravity Settler (as with all settlers) 
to  mix in polyelectrolytes which promote floc growth and enhance the clarification process. Care must be 
taken to transport the flocculated feed to the LGS to avoid floc break up. Generally the velocity at this point 
is held under 1.0 fps. 

The Lamella Gravity Settler is a simple unit to operate. The only item requiring operator attention is the 
sludge withdrawal rate. This is usually controlled by a variable speed, positive displacement pump which is 
manually set (once or twice a shift is usually sufficient) or automatically set by a detector which monitors 
either the sludge level in the hopper or the consistency of the underflow. 

The Lamella Gravity Settler may be constructed of various materials. Wetted surfaces are usually mild steel 
or 316 stainless. For some applications, PVC or fiberglass reinforced plastic plates are used with rubber-lined 
mild steel tanks. 

The Lamella Gravity Settler is sized by laboratory settling tests to determine the particle settling velocity V s ,  
(to set the overflow rate and effluent quality), the sludge volume (to set the underflow solids concentration), 
and what pretreatment is required (polyelectrolyte addition, flash mixing, flocculation, etc .). Laboratory results 
may be confirmed by pilot testing for new applications. 

~~ 

A properly designed shallow depth sedimentation device such as the Lamella Gravity Settler offers a number 
of advantages compared with a conventional clarifier or settling basin. The Lamella Gravity Settler: 

1. Occupies about one-tenth the floor space or land area 

2. Costs less on a total installed basis 

3. Is factory preassembled, resulting in shorter deliveries and minimal field erection work 

4. Is simple to start up and shut down 

5. May be installed indoors or covered at much less cost 

6. Has a much lower evaporation and/or heat loss 

7. Costs less to insulate 

8. May be moved easily 

9. Has far fewer moving parts 

10. Is not affected by wind or thermal currents 

11. Weighs less, and 

12. Contains a lower inventory (important if liquid or solid is valuable) 

TB-105 

._ 



OPERATING INSTRUCTIONS 

FOR THE 

LAMELLA GRAVITY SETTLER 

REFERENCE NDMBER: LGS-4126 

[When contacting Parkson, kindly us8 this 
reference number which identifies 

your specific equipment.] 

********** 

(Depending on your model, some instructions may not be pertinent.) 

It is assumed that the Lamella Gravity Settler [LGS] has been as- 
sembled and installed according to the Assembly Instructions and 
that all lines and electrical connections have been made. It is 
also assumed that the LGS has been leveled. 

A. Assernblina the LGS: 

Check your Assembly Instructions to make sure your LGS is cor- 
rectly assembled. 

B. Start-uD: 

1. Start the feed pump. 

2. Start the chemical dosage equipment (if applicable), 

3 .  Start the sludge pump. Refer to D . 4 .  to determine 
withdrawal rate. 



PAGE TWO 

C. Runnina kdiustments: 
rc? 

1. 

2. 

3 .  

4 .  

Check the feed rate 30 GPM (0.3 GPM/sq.ft.) with 
suspended solids of LESS THAN 500 PPM. 

Check the dosages of chemicals. Adjust to proper amount. 

a. Polymer rate and selection of (BY CUSTOMER) 
PPm of 

(if required). DETERMINE AT TIME OF START-UP. 

b. pH adjustment to neutral (if required). 

Adjust the RPM of the flocculator to achieve good set- 
tling flocs. The start-up engineer will determine the 
initial settling. If the speed of the agitator is too 
high, the flocs will break down and settle very slowly, 
and it will also result in a poorer quality effluent. If 
the speed is too low, the floc buildup will not be good, 
and the result will be the same as described above. 

Adjust the sludge pump to discharge a volume equal to the 
percentage volume of solids going into the LGS. This 
percentage can be determined approximately by filling up 
a 1000 ml graduated cylinder with liquid from the flash 
mixer. The liquid sample should be taken 4-8m from the 
wall adjacent to the LGS tank and at a depth of 2-3 feet. 
The volume of solids in the graduate should be measured 
after 5 minutes. 

If the sludge volume in the cylinder is 100 ml, the 
sludge pump should discharge an average rate equal to 10% 
of the feed rate. If the LGS is provided with a timer, 
this should be set so that the pump is discharging the 
same AVERAGE rate. 

Example: Feed Rate: 1000 GPM; pump capacity: 
400 GPM; sludge volume: 10% of the feed, 
or 100 GPM. The timer should be 
during one minute and "OFF" during 
three minutes. 

The sludge level should be maintained between the upper 
two sample taps. 
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<- 5. Sample Taps: Make sure the sludge level is not above 
the uppermost tap in the sludge hopper or as determined 
by the specification. Overthickening may cause the 
torque limiter to shut off the system. 

D. Shut-down: 

1. Stop the feed pump. 

‘ 2. Stop the chemical dosage equipment. 

3. Set the timer (if provided with such) controlling the 

4. When the unit is empty, hose it clean. 

5. 

sludge pump for continuous discharge. 

Make sure the unit is completely drained. This is most 
important during the winter season to avoid any damages 
due to freezing. 

6. Stop the sludge pump. 

E. Trouble-shootinq: 

1. If the effluent h as a hiah content of sumended solids: 

a. Check to see that the feed rate is within the design 
criteria. Refer to the attached rectangular weir 
table. 

b. Check to see if the amount of chemicals added is 
enough for the flow rate and the pH is in the proper 
range. 

c. Check to see that good flocs are formed in the floc- 
culation tank. If not enough polymer is added, the 
solids will not settle in the required time and, 
thus, will be carried with the effluent. If too much 
polymer is added, the solids may become very sticky. 
This can plug the plates and perhaps the hopper. 
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2 .  

3 .  

4 .  

d. 

e. 

f, 

g* 

Check to see that the sludge rate is correct. If it 
is too low, a buildup of solids will occur in the 
unit and will be carried over the top. If a buildup 
of solids in the hopper occurs and a high underflow 
rate is attempted, this may clear the center 
("rathole"), but leave the sides. If ratholing oc- 
curs and continues, the solids may continue to build 
up the sides of the hopper and clog those plates 
around the sides of the LGS. 

Take a sample of the dirty overflow. If solids but 
no floc are present, either "b* or "c" above are the 
cause. If solids are good flocs, then either "a* or 
"d" may be the cause. 

If none of the above corrections will decrease the 
content of suspended solids in the effluent, we sug- 
gest that a static settling test be conducted. A 
procedure for the test is attached. From this test 
it can be determined if the settling velocity of the 
particles has changed. For your application we also 
need to know the sludge volume after 5 minutes in a 
graduate as described under D.4. 

Try recycle of sludge to increase the concentration 
of suspended solids in the mix tank to obtain good 
flocculation. 

If the sludae concentration is too low: 

Check to see that the sludge rate is correct. If the 
sludge rate is too high, the sludge will be discharged 
before it is thickened. 

If the sludae concentration is too hiah: 

The sludge rate is t oo  low. Increase the "ON" time if a 
timer is provided, or increase the pumping rate. 

If no sludae can be withdrawn from the LGS: 

a. Check whether or not the sludge pump is working. 

b. Check whether or not the sludge line is blocked 
between the sludge tank and the discharge point. 

c. Connect a hose to the sludge line flush connection 
and backflush into the sludge tank, 
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PAGE FIVE 

5 .  Zf liauid overflows the sides of the feed box, the 
effluent flumes. or the sides of the tank: 

a. Check the feed rate and, if it is too high, correct 
it to the proper rate. 

b. Check to see that the holes in the effluent flumes 
are open. 

Check to see that the effluent line is not blocked 
for any reason. 

c. 

SAFETY : 

1. Maintenance requirements on a Parkson-supplied flash mix 
and flocculation tank must be done within the limits of 
an OSHA-approved ladder and platform. A Parkson-supplied 
ladder and platform conforms to OSHA regulations. 

2. If an OSHA-approved ladder and platform have not been 
supplied, access to the top of the Lamella Gravity Set- 
tler should only be made using industry safety and health 
standards as stated in the U. S. Department of Labor Oc- 
cupational Safety and Health Administration Manual. 

UNDER NO OTEER CIRCUMSTANCES SHOULD ANYONE 
ATTEMPT TO CLIMB TEE LAMELLA GRAVITY SETTLER. 
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LAMELLA" 
GRAVITY SETTLER 

- -I ___ ___ - __I__. - - . __ - 

Laboratory Settling Test Procedure 

Introduction 

A particle of a certain minimum size in a dilute suspension will settle provided the 
density of the particle is greater than that of the liquid. 

In a sufficiently dilute suspension, the particles will initially settle independently of 
one another. This type of sedimentation is called free settlinq. The settling rate 
for particles undergoing free settling increases with increasing particle size and 
particle density (specific gravity) but decreases with increasing liquid viscosity. 

When a particle moves downwards in a suspension, an equal volume of fluid is 
displaced upwards. As the settling progresses and leaves clear liquid at the top 
of the suspension, the distance between individual particles in the lower part of 
the suspension will decrease. This means that the displaced fluid will have a 
decreased cross-sectional area available for upward flow and this results in a 
higher upward fluid flow velocity. This, in turn, will decrease the settling rate of 
the particles. As the settling further progresses, the concentration of particles in 
the lower part of the suspension increases and there will be partial contact 
between particles. A loose structure will result in which particiles are trapped; 
which will eventually force all particles to settle with the same velocity irrespective 
of size and shape. The settling rate will now ideally be a function of 
concentration alone (concentration = Ibs. of particles per Ib. of suspension). This 
type of settling is called hindered settlinq. As all particles during hindered 
settling have the same velocity, a sharp interface between clear liquid and slurry 
will form. 

Most sedimentation applications involve both free and hindered settling, i.e., the 
suspension is originally not concentrated enough to give hindered settling, but as 
the settling progresses, hindered settling will occur. The free settling 
characteristics will usually determine the overflow (clear liquid) quality and the 
hindered settling characteristics will determine the underflow (sludge) quality. 
The settling test described, when properly followed, will give enough information 
to choose the critical parameters for a Lamella Gravity SettlerTThickener. 

___- - __ __________ __ __ - . 

2727 N.W. 62nd Street 
P.O. Box 408399 
Fort Lauderdale, Florida 33340-8399 
Telephone: 305 974-6610 
FAX. ?n5 9 7 4 - m ~  

4: An Axel Johnson Inc. Cornpan) 
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Standard Settling Test 

,- 

This test simulates the separation effect of a Lamella Gravity Settler and is 
performed in 500 ml graduated cylinders (see Figure 1). The test cylinder and 
the suspension should have the same temperature as the surroundings, and, if 
possible, the test should be performed at the same temperature as the full- 
scale settler is intended to work. If the test has to be carried out at a different 
temperature, a correction for different liquid viscosity has to be included in the 
design. 

It is important to have the test sample in thermal equilibrium with the 
surroundings in order to avoid disturbances by thermal convection. The 
presence of thermal convection currents in the liquid will always give less 
effective settling. (Thermal effects strong enough to influence the settling can 
be caused, e.g. by draft from open windows and doors and by radiation from 
the sun or other heat sources). 

Prepare the suspension to be tested the same way as in the full-size 
operation. Make sure you have a homogeneous representative feed sample. 

1. Fill a 500 ml graduated cylinder with the suspension to be tested. 

2. Flocculation 

a. Add flocculant (polyelectrolyte, alum, etc.) if necessary, to 
achieve settleable flocs. The flocculant should be added 
approximately one inch below the surface of the sample to 
ensure against floating. Stir rapidly using an up-and-down 
motion with a stirrer as shown in Figure 1 for ten seconds 
(without whipping in air) to obtain uniform distribution of 
flocculant. The polyelectrolyte solution should preferably be 
added as a 0.05% solution. 1 ml of 0.05% solution added to 500 
ml corresponds to 1 ppm. 

b. Flocculate, if necessary to obtain settleable flocs (see Figure 1). 
Flocculation is done by slow movements, but they have to be 
rapid enough to prevent the big flocs from settling to the bottom 
of the cylinder. With light flocs (e.g. metal hydroxides) the 
movements should not be rapid enough to break the flocs. The 
range between too fast and too slow is fairly wide. 



3. When the convection eddies from the stirring have ceased (usually 
within 5-1 0 seconds) start a stopwatch. 

4. To simulate the clarity of the supernatant (overflow) at a specific loading 
rate, pipette out the upper 100 ml (2-1/8”) of the suspension column in 
the graduated cylinder after the corresponding time t (see below for 
definition). 

To determine an optimum loading rate, several tests should be made at 
different loading rates and corresponding times: tl, t21 t3 . . . . t, (see 
Figure 2). 

Ideally, test loading rates should be based on the design flow rate in 
several different sized LGS(T) units. 

5. The following observations and analysis should be made. A sample 
data form with positions for the most frequent data is enclosed. 

a. Concentration of suspended solids in a feed sample. (For 
method, see attachment.) For some wastes containing a large 
portion of very fast settling material (e.g. large sand particles), it 
is very hard to obtain a representative feed sample. For those 
wastes, all of the sludge in the graduate cylinder should be dried 
and weighed after the settling test is finished. If necessary, the 
large particles can also be screened away. 

b. Concentration of suspended solids in the pipetted 100 ml from 
each graduated cylinder. 

c. During the settling test, the volume of settled sludge (or the 
interface between clear liquid and slurry at hindered settling) 
should be recorded versus time until the volume is constant. 
Read the sludge volume after 1, 2, 3, 5, 10, 15, 20, 30, 45, and 
60 minutes, and longer if necessary. 

d. pH 

e. For concentrated suspensions, the specific gravity of the 
suspension should be determined. (The weight of 50 ml 
suspension is sufficiently accurate.) 



f. Note the distance between the 0 and 500 ml marks for the 
graduated cylinder. It is usually approximately 1 0-3/4". 

g. In some instances "sludge recycle" may be necessary. This is 
the case when insufficient particles are in the feed to promote 
settleable flocs. After the above procedure has been followed, 
the following should be done: 

1) Slowly pour off the clear liquid, making sure to leave the 
sludge. Note the sludge level left. 

2) Add fresh feed sample to the chlinder (up to the 500 ml 
mark) and proceed as before, i.e. add flocculant, rapid stir, 
slow stir (flocculate), etc. 

3) This procedure should be repeated as many times as 
necessary to attain efficient flocculation. 

h. "Overflow recycle" can be used when the sample suspended 
solids level is higher than expected (i.e. too much sludge) or 
where the settling is very hindered. The net effect is diluting the 
feed to allow free settling in the upper plate section and 
compaction of solids in the lower plate section and hopper. For 
overflow recycle simulation: 

,- 

Allow a 500 mi feed sample to settle (after proper chemical 
treatment). 

Decant the clear overflow and save it. 

Discard the sludge. 

Add a pre-measured amount of the overflow to fresh feed 
and repeat the test procedure until an acceptable settling 
rate is attained. 

Overflow recycle success is determined by whether or not 
the original feed concentration is improved upon (i.e. if a 5 
wt.% feed is diluted 4:l with overflow recycle, the final 
sludge concentration must better the 5% figure to be 
practical). 



6. A few simple observations during settling tests will help to attain 
maximum results. 

a. pH is very important, particularly with metal hydroxide wastes. 
The optimum pH should be at a level to maximize precipitation of 
matter from solution. 

b. With some material, if too much flocculant is added, a "light, 
fluffy, floating" floc will be produced. 

c. If the sample has a combination of solids types, more than one 
polyelectrolyte may be required. 

Calculation of Surface Loading Rate 

Ideally, for a given suspension, the only variable influencing the overflow 
quality during sedimentation is the surface loading rate. The surface loading 
rate is usually expressed in gallons per minute per square foot of surface area 
available for settling (gpm/ft.*). It can easily be shown that one particular 
surface loading rate is equivalent to one particular settling rate. 

,- 

An ideal settler working at one surface loading rate will settle all particles 
having a settling rate greater than the settling rate corresponding to this 
surface loading rate. 

The surface loading rate used during a test performed in this manner is 
calculated as follows: 

Assume that the last of the 100 ml fraction was removed after 3 minutes 
and 19 seconds and that the height of the 100 ml in the graduate is 2- 
1/8". The loading rate will be: 

2-1/2 inches x 7.5 gal/ft3 

3-1 9/60 min. x 12 incheslft. 
- - 0.4 gpm/ft.* 
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The following formula can be derived assuming the top 100 ml layer in 
the graduated cylinder is 2-1/8'. 

Surface loading rate: 

Y - 1.33 

t 
- - 

t in minutes gives y in gpm/ft.* 

This formula has been used to calculate the following chart, which can 
be used when the top 100 ml layer in the graduated cylinder is 2-1/8". 

Y 
Surface Loading Rate 

g p mlf t. 2 

0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1 .o 
1.5 
2.0 

t 
Settling Time in Minutes 

(top 100 ml) 

13 minutes, 18 seconds 
6 minutes, 39 seconds 
4 minutes, 26 seconds 
3 minutes, 19 seconds 
2 minutes, 40 seconds 
2 minutes, 13 seconds 
1 minute, 54 seconds 
1 minute, 40 seconds 
1 minute, 29 seconds 
1 minute, 20 seconds 

53 seconds 
40 seconds 

Enclosures: Data collection forms 
Method for determination of suspended solids 
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Method for Suspended Solids 

Apparatus 

Gooch crucible (25 mi volume Coors #04) 
Glass fiber filters ( I "  diameter Gelman Type A Glass fiber #61693) 
Crucible holder 
Filter flash 
Drying oven (1 03 - 1050C) 
Vacuum desiccator 
Desiccant - Dryrite 
Vacuum source (water aspirator) 

Preparation of Crucible 

1. Plate Gelman glass fiber filter into crucible. 

2. Wash 3 times with 25 mi distilled water allowing to drain between 
washes. 

,F-. 3. Dry the washed crucible in drying oven 103 - 105OC for a minimum of 
one hour. 

4. Remove from oven and allow to cool in vacuum desiccator under 
vacuum for at least 30 minutes. 

Procedure 

1. Take a known sample by weight (or by volume, if the S.G., 
approximately I .OO). 

2. Take tare weight of washed and dried crucible to be used. 

3. Vacu,um filter the known sample making certain all solids are washed 
into the crucible by using distilled water. 

4. When the filtration has been completed, place the crucible into the 
drying oven 103 - 105OC for a minimum of 8 hours. 

5. After drying in the oven, remove and place in the vacuum desiccator for 
at least 30 minutes under vacuum for cooling. 

,- 
6. Re-weigh the crucible. 
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Calculations 

A - B =  C 

PPM = 
C - X 1 , 000,000 
W 

A = Gross weight of crucible after filtering sample, drying in oven, and 
cooling in desiccator, grams. 

B = Tare weight of crucible just before filtering sample, grams. 

C = Net weight of suspended solids, grams 

W = Weight of sample filtered, grams (or volume if volume was used, ml). 
.- 

Reference: FWPCA Methods for Chemical Analysis of Water and Wastes, 
Nov., 1969, U.S. Dept. of the Interior (p. 265 - Solids, Non- 
Filterable). 
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Calculations 

A - B =  C 

PPM = 
C - X 1,000,000 
W 

A = Gross weight of crucible after filtering sample, drying in oven, and 
cooling in desiccator, grams. 

B = Tare weight of crucible just before filtering sample, grams. 

C = Net weight of suspended solids, grams 

W = Weight of sample filtered, grams (or volume if volume was used, ml). 

FC". 

Reference: FWPCA Methods for Chemical Analysis of Water and Wastes, 
Nov., 1969, U.S. Dept. of the Interior (p. 265 - Solids, Non- 
F i I tera b le). 
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Figure I 

Move rapidly when flash 
mixing (without whipping 
in air). 

Move slowly when 
flocculating. 

tl  min 

Figure 2 

500 ml 

400 ml 

u 
t2 min 

Pipetted 
liquid I column 

tn min 



\ 

flash 
nixing 
time 

in 
secs. 

5 

5 

5 

5 

Company: A2K Company 

Location: %untsu&, Afubama 

flocc 
time 

in 
secs 

60 

60 

60 

. 
Sludge Sticky? Yes __ 

No 

Test Temperature 2 4 ° C  

Size of Graduated Cylinder 500 ml 

,,dellaa Gravity Settler / Thickener 
I 

Sample Identification: Test Date: jnnuq21,1981 

Application: ~ m e w u t e r f i o m  pick_ling operution Agent: 

time I I s:lp. I sludge volume in ml after: 
in 

min. I gpm/ lsolids I I Yo 

Floaters? Yes __ 
No 2 

Heavies? Yes __ 
No .I 

mE fEngineers 

remarks 

Free Settling 4 or 
Hindered Settling -* 

Use supplemental data 
sheet if necessary 
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Figure 1 

Move rapidly when flash 
mixing (without whipping 
in air). 

Move slowly when 
flocculating. 

t l  min 

Figure 2 

500 ml 

400 rnl 

t2 min tn min 

Pi petted 
liquid I column 



Company: 

Locat ion: 

feed as 
received 

suspended 
solids 

!?% pH 

pretreatment 
chemical plus 

dosage in 
PPm 

Sludge Sticky? Yes __ 

No - 

Lamella@ Gravity Settler / Thickener 

Sample Identification: Test Date: 

Application: Agent: 

after polymer type flash 
wetreatment plus dosage mixins 

inppm time 
in 

secs. suspended 
solids 

Floaters? Yes __ 

No - 

Test Temperature -"C 

Size of G(, Jted Cylinder ml 

Heavies? Yes __ 

No - 

remarks 

Free Settling or 
Hindered Settling -* 
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PART I INSTALLATION INSTRUCTIONS 

Section1 Safety ,fl 

The personnel directly responsible for operation and maintenance of the equipment 
must be given instructions in safety. 

Guards and other safety devices firnished by the manufacturer must be installed. 
Also, the procedures indicated in these instructions and Maintenance Manual must 
be followed carefully. 

The user is also responsible for finishing and installing any guards or other safety 
equipment as needed to protect operating personnel, even though such safety 
equipment may not have been &mished by the seller with the purchased 
equipment. 

Maintenance requirements on a Parkson-supplied flash mix and flocculation tanks 
must be done within the limits of an OSHA-approved ladder and platform. A 
Parkson-supplied ladder and platform conforms to OSHA regulations. 

If an OSHA-approved ladder and platform have not been supplied, access to the 
top of the Lamella Gravity Settler/Thickener should only be made using industry 
safety and health standards as stated in the U.S. Department of Labor 
Occupational Safety and Health Administration Manual. UNDER NO OTHER 
CIRCUMSTANCES SHOULD ANYONE A'ITEMPT TO CLIMB THE 
LAMELLA GRAVITY SETIZER/THICKENER, FLASH MIX AND/OR 
FLOCCULATION TANK, 

All unauthorized personnel should be required to remain a safe distance away &om 
rotating shafts, couplings, sheaves, belts, etc. 

Section 2 Introduction 

These instructions and Mechanical Operation & Maintenance Manual cover 
specific information on installation, operation and maintenance for the Parkson 
Corporation equipment and its components, such as gear reducers and motors. 
This equipment is a high quality machine of rugged design to give long hours of 
trouble-free service. Continued optimum performance will not be maintained 
unless the precautions and procedures specified herein for handling, installation, 
initial operation and servicing are observed. 

Should questions arise about characteristics of this equipment or its operation that 
are not covered by these instructions, additional information can be obtained by 
contacting Parkson Corporation, Fort Lauderdale, FL., Telephone 305/974-66 10- 
Fax No. 305/974-6182. The following information should accompany all inquiries: 
Parkson No. LGS-4 126. 
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NOTE 

I.'- 

!- 

Orders for renewal parts should include the description and the part numbers 
shown on the parts lists in the Maintenance Manual. 

Section 3 Shipping 

In general, an LGS is shipped in the following arrangement: 

One (1) 

One (1) 

One (1) 

One (1) 

One (1) 

One (1) 

One (1) 

One (1) 

Lamella Tank Assembly. 

Floc and/or Flash Mix Tank Assembly including Floc Drive. 

Set of Lamella Tank support columns and bracing. 

Floc and/or Flash Mix Tank support game. 

Set of Floc and/or Flash Mix Tank support columns and bracing. 

Flash Mixer Prop. & Shaft. 

Flash Mixer Drive. 

Set of Hardware consisting of nuts, bolts, washers, and gaskets for 
assembly of the above unit. 

Section 4 Receiving 

All precautions are taken during loading and shipping to prevent short shipments 
and damages. It is, however, advisable that you check carehlly all received 
materials against the Bill of Lading, particularly with regard to components 
shipped loose, and inspect all materials for damage before or during unloading. 
NotlrL the shipping firm and Parkson Corporation immediately of any shortages 
discrepancies, or damage. Since the equipment is usually shipped F.O.B. Fort 
Lauderdale, it is the contractor's responsibility to make claim against the shipper 
for damaged equipment. 

Section 5 HandlinP and Transporting 

When handling or transporting this equipment, care should be taken to avoid 
supporting or lifting in a manner that places excessive stress on parts that are not 
designed to support the unit weight. Never lay unit on its side. Keep in vertical 
position or on its back as received, ifnecessary. Lifting devices must be at the 
jobsite for removing the equipment from the carrier and for installing the 
equipment. 
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Never use motor eye-bolt to lift the total assembly, since this eye-bolt is not 
designed to carry additional equipment other than the motor itself. Never put a 
sling around shafts or other exterior protrusions, and care should be taken that 
attached items such as lube lines, etc. will not be damaged. 

To lift the LGSIT equipment, use of the lifting lugs provided. Note: Spreader 
bars must be used between cables when lifting the equipment to eliminate side 
loads to tankage and excessive bending moments on lifting lugs. For special lifting 
instructions, consult the drawings, specific instructions, andor Parkson 
Corporation. 

The following additional precautions should be observed in handliig of equipment: 

a) 

b) 

c) 

Use proper clothing, tools, and methods of handling, otherwise, serious 
injury may result. 
Never drag a unit. This will damage machined surfaces, surface 
protection, and may overstress the unit. 
When attaching slings, attention should be given to the sling underload to 
prevent crushing or ripping off exterior protrusions. 

CAUTION 

PVC and FRP parts are sensitive to heat and direct sunlight. Therefore, tankage 
and/or plate packs should be sheltered under a suitable covering with sufficient air 
space between tankage and/or plate packs and covering to allow for circulation. 

For special (not epoxy painted) equipment coatings and linings, contact Parkson 
Corporation. 

Section 6 Storage 

Never lay unit on its side. Keep in vertical position or on its back as received, if 
necessary. 

IMPROPER STORAGE WILL VOID WARRANTY. 

Section 7 Pre-Erection Storape 

Should it be necessary to delay installation and subsequent operation of a unit, 
special precautions be taken. Ifpossible, all equipment should be stored 
indoors in a clean, dry and sheltered environment having a relatively constant 
temperature and humidity. Tankage that cannot be stored indoors must be raised 
off the ground, out of water, mud, etc., and covered by a tarpaulin or equivalent 
protective covering. Always allow sufficient air space between tankage and 
covering to allow for circulation. For tankage with special coatings or linings (not 
epoxy painted), contact Parkson Corporation for specific storage instructions. 
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Gear reducers, motors, motor controllers, electrical and mechanical equipment, 
etc. must be stored indoors in a clean, dry and sheltered environment having a 
relatively constant temperature and humidity, and having adequate air circulation. 
This equipment must be kept free of dust, moisture, and excessive heat. 

Non-protected carbon steel surfaces should be coated with oil, grease or 
equivalent rust inhibitor. If indoor storage space is not available for this 
equipment, contact Parkson Corporation. 

Ifthe aforementioned equipment is to be stored for longer than sixty (60) days, 
contact Parkson Corporation and perform the following procedure: 

Again, all equipment must be stored indoors as specified above and treat 
gear reducers as follows: 

Fill gear reducer to the top with S.A.E. #30 Oil (Infilrex #603 or equal) to 
prevent damage during idle period. Rotate by hand once every week to 
distribute oil and grease. After installation is complete and prior to start- 
up, drain oil completely and refill to proper operating level with new oil per 
manufacturer‘s recommendations for applicable season or operating 
temperatures. 

With Grease Lubricated units, it may be necessary to clean and repack the 
Reducers. See Manufacturer‘s Recommendations. 

Section 8 Po st-Erection Storage 

The following procedure must be followed if gear reducers, etc. are to sit idle for 
more than five ( 5 )  days, or two (2) days during winter months: 
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With the correct quantity of running oil, run the equipment for 
approximately 30 minutes each day to warm up the drive and to get any 
moisture out which may have accumulated due to condensation. Keep the 
same fiequency to grease any bearings as under Operating Conditions. 

During any idle period, always protect the equipment fiom rain, snow, and 
ice. 

If the equipment cannot be operated as above or will remain idle for sixty (60) 
days or longer, follow the procedure specified in Section 7, Pre-Erection Storage. 
Again, the equipment should be stored indoors as specified in Section 7, and if'this 
is not possible, contact Parkson Corporation. 

For storage of tankage with special coatings or linings, contact Parkson 
Corporation for specific instructions. 

Section 9 Installation 

The contractor should determine what equipment is required to install the unit 
using drawings and specific instructions provided. 

(Continued on following pages) 

NOTES: FOR SPECIFIC INFORMATION REGARDING MECHANICAL 
OR ELECTRICAL EQUIPMENT, REFER TO THE 
INSTALLATION, LUBRICATION, WIRING, TEST, CHECK- 
OUT, START-UP, TROUBLE SHOOTING AND ALL WARNING 
INSTRUCTIONS CONTAINED IN THE VENDOR'S 
MAINTENANCE MANUALS FOR THE SPECIFIC UNIT. 
AGAIN, FAILURE TO DO SO PRIOR TO INSTALLATION OR 

EQUIPMENT AND VOIDANCE OF ANY WARRANTIES. 
START-UP COULD RESULT IN SERIOUS DAMAGE TO THE 

WE DO NOT ACCEPT LIABILITY FOR ANY CORRECTIVE OR 
OTHER WORK, OREXPENDITURES OF ANYKIND THAT 
HAVE NOT BEEN AUTHORIZED BY PARKSON 
CORPORATION I N  WRITING PRIOR TO THE 
COMMENCEMENT OF SUCH WORK OR PRIOR TO 
COMMITTING TO SUCH EXPENDITURES, WITHOUT 
EXCEPTION. 
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REASSEMBLY 

Refer to General Arrangement Drawing: LG4126-10. 

Parts having connections to be made in the field have been assigned Item Numbers. Use 
connection hardware in appropriately marked bags. 

For a description of the Item Numbers refer to the material list on the General 
Arrangement Drawing. Multiple items of the same number are interchangeable. 

Lift Lamella Tank Assembly 1 and set in place. While supporting the unit install columns 
2. 3.4. 5 to Lamella Tank Assembly 1 with hardware marked 6. 7, 8. 

Level top of Lamella tank in both directions. Shim as necessary. Note: Equal flow 
distribution will not be obtained if the unit is not level. 

r p  
The adjustable overflow weir in the overflow box MUST BE LEVEL in order to obtain 
uniform flow distribution. 

See Drawing 1T-260 1 : 

Remove Shipping wire from turnbuckle. 

NOTE: Make sure all turnbuckles are in place before removing wire so turnbuckles don't 
fall into tank. 

Check Lamella Plate Gasket to make sure it is in place and check all turnbuckles to make 
sure they are tight. Tighten as required. 

Install sample valves 1p and pipe nipple 9. 

Use paint kit 11 for touch-up. Follow instructions on paint can. 



1. MATERIALS OF CONSTRUCT1'3N: 
U M E L l A  PLATES: ORTHO FRP W/PVC STIFFENERS 
LAMELLA TANK: 1/4 PL. A-36 C.S. 
HOPFER: 1/4 PL. A-36 C.S. 

STRUCTURAL MEMBERS: A-36 C.S. . 

2. SEE PAINT SPECIFICATIONS FOR PREPARATION 
AND COATINGS. 

3. USED SPREADER BARS OF ADEQUATE WIDTH AND 
CAPACITY WHEN LlfllNG LAMELLA TANK. 

4. ALL BOLT HOLES AT 150# FLANGED PIPE 
CONNECTIONS STRADDLE NORMAL CENTERLINES. 

5. ITEMS MARKED WITH (*). TO BE USED FCR SHOP 
ASS EM SLY 

EFFLUENT FLUME 

PLAN VlEW 

8'-7 9/16 
/-------- 7- 

3 ' 4  1/4 7 -2 LIFTING 
. LUGS 

TOP OF WEIR 

SLIP--ON FLANGE 

,-- SLUDGE OUTLET 
4IN. 150/ ANSI F.F. I 
SUP-ON FLANGE 

.-< --. 

7 

I 
i 

I 
I 

I 

I 

I 

I 

I 

I 
I 
I 

t 

FEED / N E T  61N. 
150,f AN.3 R.F. 
SLIP-ON FLANGE- 

U 
I 

ir NOT SHOWN SHIP LOOSE ZPO58ZB 11 1 PAINT KIT 
1/2-150 GATE BRONZE THO. VGOOSGB 10 2 VALYE-SAMPLE 

NP!6088 9 2 NIPPLE-PIPE-TBE 1/2 SCH.40x3IN. 304  SS - 
8 C.S. ZN P 5/8 DIA ZGC :CAB 3 6  WASHER-FLAT 

ZDO 1 OAB 7 18 NUT-HEX 5/8-11 A307 - Z N L  
ZAl85AB 6 14 BOLT-HEX 

- 
- 
-~-.. 

5/8-11 x 2 LG A30?CRB ZN PI .,. .. 

8 X 10 
MAN WAY I WlTH COVER - 

6 01 -4126-54 15 I 1 I COLUMN-FRONT I LO0258 ! 
ivv.ma *' 01  -4126-53 43 5 i COLUMN-FRONT - - A ? -  * 01-4126-52 3 I 1 I COLUMN-REAR I LO0259 

I I 

L.. 
8 01-4126-51 I 2 I 1 1 COLUMN-REAR I LO0259 

I 1 1 1 I LAMELLA TK ASS'Y I SEE DWG. LIST L 01-4126-50 I I I I  l l  
7 

1 

EFF. OUTL.ET I I 1.1 bx PARKSON CORPORATION E5t 3'-2 5 16 SHIP PING WEIGH J 
LAMELLA TANK: 2,500# 

WT. FULL OF LIQUID: 
lAMElCA TANK: 7.900# 

10 
2 
3 4'-7 1/8 

b 
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i .  

@--- - cy P 

T b 
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I 

0.65K 3.3K * I 

I 

I 

I I 

NOTES: 

1 .  CUSTOMER TO PROVlDE ALLOWANCE FOR A 
MlNlMUM OF 7 "  OF GROUT BELOW BASE PLATES. 

3 / 4  THK. X 10 X 75 PL. 

FOR 7"@ BOLTS 
w / ( 4 )  1 1/44 HOLES / (4) PLACES 

item iity. ' I I I 

T O 
.f 

@ 

L LAMElLA GRAVlTY SETTLER 
LOADING DIAGRAM 

a .- 
:: 
Q a 

MODEL 125/55 & 55X (0ARE UNIT) 

I s /  41 PARKSON CORPORATION 
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NOTES: 
1. MATERIAL 

LAMELLA 
LAMELLA 
HOPFER: 

.S OF CONSTRUCTION: 
PLATES: ORTHO i R P  W/PVC STIFFENERS 
TANK: 1/4 PL. A-36 C.S. 
1/4 PL. A-36 C.S. 

STRUCTURAL MEMBERS: A-36 C.S. 

SEE PAINT SPECIFICATIONS FOK PREPARATION 
AND COATINGS. 

USED SPREADER BARS OF ADEOUATE WIDTH AND 
CAPACITY WHEN LIFTING LAMELLA TANK. 
ALL BOLT HOLES AT 150# FLANGED PIPE 
CONNECTIONS STRADDLE NORMAL CENTERLINES. 

ITEMS 3ARKED WITH (*), TO BE USED FOR SHOP 
ASSEMBLY 

2. 

3. 

4. 

5. U U 

PLAN VIEW -___ - -  
--. . 8'-7 9/16 

2- - 

TOP OF WEIR -- - 

SLIP -ON FLANGE 

3'-8 1/4 1 I 
-2 LIFTING 

LUGS 

r. 

-1 

-1p 

I 
I 

i 
! 
I 
I 

I 

I 

I 

t 
I 
I 

L? 2/BOLT 

I 
FEED INLET 61N. 
150# ANSI R.F. 
SLIP-ON FLANGEJ 

3 N.S. 

3 F S .  
v: 
I 

cc INOT SH3WN ISHIP LOOSE 11 1 I 1 I PAINT KIT IZPO~~ZB 
VG005GB 10 2 VALVE-SAMPLE 1/2-150 GATE BRONZE THO. 

NP 16088 9 2 NIPPLE-PIPE-TEE 1/2 SCH.40x31N. 304 SS 
ZGOl OAB 8 36 WASHER-FLAT 5/8 DIA C.S. ZN PI 7 SLUDGE OUTLET 1 ' ;  b 

4IN. l50# ANSI F.F. I 
SLIP-ON FLANGE ZDOl OA3 17 I 18 I NUT-HEX I 5/8-11 I A307 IZN PI 

ZAl85AB I 61 13 I BOLT-HEX 15/8-11 x 2 LG IA307GRBkN PI * 01-4126-54 5 1 COLUMN-FRONT LO0258 

4 1 COLUMN-FRONT LO0258 $1 0 1-41 26-53 I 
*I 01-4126-52 3 COLUMN-REAR LO0259 

LO9259 2 1 COLUMN-REAR * 01-4126-51 * 01-4126-50 1 1 LAMELLA TK ASS'Y SEE DWG. LIST 
Wl Remaric Port No. nem G+ oecriphn Refaems - 

EFF. o m E r  
I 20 1/16 

1 3'-4 1/8 
SHlPPING WEIGHT 
LAMELLA TANK: 2,500# 

I I  
3'-2 5/16 I -1 

I I 4'-7 1/8 I .  W. FULL OF LIOUID: 
LAMELLA TANK: 7.900% 



@--- 

' E  

t 4  ;: 

--. 

SEE DETAIL \ # 1  

(SEE NOTE 5) \ 

4 

2/BOLT 

L2/EOLT 

IST. LAMELLA PLATE 

/ 
0 

\ '- 

DETAIL # I  
(ENLARGED) 

,f =E SECTION VIEW 
(ENLARGED) SEE DETAIL #2  

REF 
SECTl0P.I A-A (ENLARCED) 

/- , \ .- 
-- DETAIL # 2  

(ENM~YED) 

NOTE 2 

TK. WALL 
(FRONT) 

PLATE 
ASSY. 

DETAIL # 3  
(ENLk9GED) 

NOTES: 
I .  "ON- SNAPPING LAMELLA PLATES TO BE LAMELLA PLATE 
#6al1. STARTING FROM REAR OF PLATE PACk. 

2. CUT TO SUIT AND CEMENT TO LAM. PLATE. 

3. L o c n r E  242 SHALL BE USED ON ALL SHOP ASSEMBLED 

THRG3ED NOTED. 
FASTENERS AT ASSEMBLY. UNLESS OTriERWISE 

4. USE GE RTV SILICONE ADHESIVE SEALANT OR EQUAL 

5. FOR ORIENTATION OF INSPECTION OPENING. SLUOGE OUTLT, 
SAMPLE VALVES, SEE LAMELLA TANK INLf3 AND OUTLET. 
ASSEMBLY DRAWING. 

6. SECU2E ITEM 2 ON THE BRACKET BETWEEN 
COLUMNS. CEhTER ITEMS 7 & 8 ON ITEM 2. WITH ITEM 8 
TO THE LEm. US!NG B U N 0  R I V U S  (ITEM 31). 

IT-2090 21 3 

19 1 PUT€ SEAL STOP 1 T- 762 I 
TURNBUCKLE ASSY 

20 5. P u r E  SSL GASKET 1/2~2 CUT TO -' / ! l r  4701-01-155CQ-lbOCYU 

1~ I FEE0 5CX PIATE 2r-497 
GasKO-COVER. INSP. L m 9 0  

Lo009 1 

1/2 304 S.S. 
W S P E C T l O N  
15- 24 NUT 

141 6 I WaSHER-LXK I 1 / 2  1 304 S.S. 
13 I 48 I FLAT WASH/? I 1/2 I 304 S.S. I 
12 I 24 I B O L ~  I 1 / 2 X l  1/2 I 304 S.S. I 
11 I 6 1 WASHER-FLAT I3/a I 304 S.S. I 
7nl T I NUT-HEX I 3/8 I 304 S.S. I . - , -  , 
- 9 I 3 I BOLT-HEX I3/8 x I 7/2 I 304 S.S. I 

6 11 LdMELlA PLATE ASSY. 1T-I778 
5 2 W E L U  PLATE ASSY. 1T-1779 
4 1 LAMELLA PLATE A S X  11-1764 
7 I 
" I  , I I I 

~~ I Lo0085 2 I 1 I MOUNTING BRACKET 
1 I 1 I U M E L l A  TANK DET. I SEE D W .  LET I 1 

d 

;r 

1 S j !  TANK ASSEMBLY-MODEL 725/55 
0 W/REMOVABLE FEED BOX 

3 

z 4 .P LLA GRAVITY SETTLER 
c 

w D1 

. i  

1 i' 
4--- , . _.. . 

,_".. 



NOTES: 

@--- --  

+ I @  

I I 

I 
-. L 

I 

I 

3 / 4  THK. X 10 X 15 PL. 

FOR l”# BOLTS /- (4) PLACES 

w / ( 4 )  1 7/4@ HOLES 

@--- * I 

/x PARKSON CORPORATION 
i I 

,I 4’-0 

LAMELLA GRAVITY SETTLER 
LOADlNG DIAGRAM 

MODEL ?25/55 & 55X (BARE W/T) 

Location 1 Dwg. No. I fiav 
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