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MULTI-THERM 500 GENERAL NOTES 

1.0 GENERAL 

,HE SCAcE 3;~0l'IN 01'< THE DRA'NlNG5 IS FOR REFERENCE PURFOSES ONL ( . 00 NOT 

l .' r J£_ £.:'A ... 1 OC..> "'i.,L~ t.'I:: ~LANr,- OF tlELC ..'.CiN •~ WIL~ ME-- S't"QWt..: Ot-~ 7t1E 
P"F: 1 L AV~NG ~ , '(\,1T ''·'DL - St"E NOTE 5.0 

-d- p -'<CHA~•R Mu:. • URNUi AND / OR VERIFY THE ~cLLOWING INFIJRMATION BEFORE 
~ArJUF ,\CTURING or iHE SYSTEM CAN BEGIN: 

1.3.1 FIE~D MEASUR~MENTS - THE ACCURACY OF FIELD MEASUREMENTS, INCLUDING' 
WALL THICKNESS AT ALL POINTS OF EN TR'Y, ARE ENTIRELY THE 
RESPONSIBILITY OF "THE PURCHASER. 

1.3.2 DESIGN CONDITIONS - THE DESIGN PRESSURE AND TEMPERATURE MUST BE 
VERIFIED BY THE PURCHASER. 

1.J .J SLOPE OF THE S:'S1EM - THE SYSTEM SLOPE IS SHOWN ON THE DRA'MNGS 
WHERE AP0 UCABLE. THE SYSTEM SLOPE MUST SE VERIFIED BY THE 
PURCHASER 

2.0 PRODUCT DESCRIPTION 

2.1 MULTI-THERM 500 CONDUIT IS A DRAIN ABLE, DRY ABLE AND PRESSURE TESTABLE 
STEEL CONDUIT SYSTEM CONSISTING OF A snv1CE PIPE, INSULATION, AIR GAP 
ANO PRESSURE TESTABL.£ STEEL CONDUIT WITH POLYURETHANE INSULA TION 
AND OUTE:R FRP JACKET 

2.2 .\.!UL Tl- THERM 500 1S FABRIC A TED TO FIELD DIMENSIONS. 

3.0 DESIGN CONDITIONS/CRITERIA 

~-1 SERVICE 0 RESSURE AND TEMP"::;>A TURE: 

ScRVICE PRESSURE (PSIG) TEMPERA 1\JRE I OEG. F) 

HIGH 0 '1ESSURE '.;TE,\M (HPS) 300 PSJG soo· F 

3. 2 THE SERVICE PIPING IS eJESIGNED AND MANUFACTURED IN ACCORDANCE WITH ASME 
83' 1. 

~-3 11-fE PIPING ::Y::"E•~ IS J(:IGNED FOR THE ABOVE DESIGN CONDITIONS. IT IS THE 
PURCHA':ER'S RESPCNS•Bi~:TY -,:; VERIFY THIS INFCRMATION IS CORRECT AND 
lPERA TE THE SYS1T' 1 W1THIN Tf'E CON0111 ONS DESIGNED FOR. 

_; 4 A STRESS ANAL '515 ~' THIS "'PING ~vSTEM HAS 9EEN MADE ASSUMING THE 
DIMENSIONS AND DE IGN CONCITlONS SHOWN ON THESE DRAWINGS ARE CORRECT. 
THIS SYSTEM IS WITHIN THE LIMITS SET FOR TH F"OR ALLOWABLE STRESSES IN THE 
WOE . .,AS<.0 •JPON THE ASSUMPTIONS HEREIN. 

THE SYSTH 1 IS DDGNED 70 ACCOMMODATE THE SERVICE PIPE THERMAL EXP A.NSION 
WITHIN THE CONDUIT ELBOWS Atlu EXPANSION LOOPS. THE CONDUIT !S SIZED TO 
A·:COMMC:J/\ TE THIS MOVEMENT 

ON THL C:-AWlNGS. 

• 4.0 MA "IERIALS 

ITEM 

SERVICE PIPE 

: ~RVICE PIPE FITTINGS 

SERVICE PIPE INSULATION 

CON'lUIT 

CONDUIT COA TING-C::XTERIOR 

CONDUIT INSULATION 

OUTER JACKET 

ANCHOR. REDUCER 
& ENO PLAiES 

3UPPORTS 

! 

1W WA ifRSHE!JC: 11~E: '..!SFC T~E ~FR\lll.~ r. ·, n: 1 ... ., ~~H .".I 
~' THE ot;!".'JIT THE t.MCUNi or Mu-vt. :.. .. :: ::. , ... , ; . 

'AUL TT-•HERM 500 MA. TERIALS 

S1ZE MATERIAL 

3• SCH ao ASTM A106, SEAMLESS, GRADE B. 
CARBON STEEL PIPE 

ALL BUTTW(LD, ASME 816.9, \>ROUGHT 
STEEL, LONG RADIUS, ASTM A234 
WPS, SEAMLESS 

ALL MINERAL WOOL, DEL TA PC 

SUPPL y DOUBLE LA YER INSULA noN 
\\'!TH STAGGERED JOINTS FOR 
STEAM LINES 

6" TO 26•' 10 GAUGE ASTM A139 SPIRAL WELIJEO/A135 ERW 
ze· TO J6" 6 GAUGE 

ALL POL Y\JRE•,<ANE INSULATION ANO 
OUTER FRP JACKET 

1 · 7HICK POLYURETHANE 
2.0 LBS/fT 3 NOMINAL DENSITY 
:<: go· Ct.O~EO Cell 

00 :_; 15· .080" MIN. THICI( FJBERGLA.SS REINFORCEO PLA571C 

15" < OD :_; 24" 120- '41N. THIC:( (FRP) 

AL_ ASTM A.36 

ALL GAL '/ANIZEO STEEL 

5. 0 INST ALLA noN 

5 I All. PIPING SHAL~ B;: INSTAU.ED AND TESTE::: ,N ACCf-RDA!'; :E WI TH PERMA-PIP~·s 
INSTALLATION INSTRUCTION MANUAL FOR THIS PRODUCT 

5.2 A 0 AR T DRAVANG c,.vr•r (" '.Jc) SHALL BE I •· ·1M:·,E(1 -'i:!A "ERMA-~!"[°'" ts. ·o~• 
WlTH EACH SHIPMEq 7 r;-,.1:_ ?!;~ INDICATES ~ ·::. 1_.- 'itJ JF THE fE:..J Ji.i:t-. · ~ 
ANO THE PART NUMBE'l CF ' ACH FJ>.CTOR\ ~ t"' "~' H c:1< ·:E r~,: "·'Jl ""'•·\ 
usrn FOR FIL O ASS[ •m~ ! , F Tl !: PIPING ., ; -~,., . 

s . .: ['ERMA-Pl PF s -:-RONGL' RE':( \AMEND rHAT AL . 1ELiJ JOIII TS REMAIN UNWVtRE . ·N " 
EXPOSED FOR ~ESTING PURPOSES. 

PERMA-?IPE DOES NOT RECOMMEND BACi<F'L( :NG ?RIOR TO FIELD JOINT TESTING 
VIOLATION OF THIS RECOMMENDATION MAY RE:::ULT IN RE-EXCAVA TION, REPAIRS AND 
RE-BACKFILLING ANO WILL BE DONE AT THE r,STALLER'S COST AND RISK. 

PERMA-PIPE WILL MAKE AVAILABLE, UPON Rf JUEST, TEST CAPS FOR CONDUIT 
TESTING. • 

5.4 WHERE REQUIRED, SERVICE PIPING SHALL BE OLD SPRUNG IN THE F"IELD OURINC, 
INSTALLATION BY THE AMOUNT SHOWN ON Th~ DRAWINGS. THE AMOUNT OF COLO 
SPRING IS INDICATED ON THE DRAWINGS BY ":s• REFER TO THE INSTI\LLATION 
INSTRUCTION MANUAL FOR COLD SPRINGING H OCEDURES. 

A WHITE STRIPE ON THE CONDUIT INDICATES , OLD SPRINGING IS REQUIRED AT THE 
FIELD JOIN T. 

5 5 A BLUE· STRIPE ON TI-IE EXTERIOR OF THE en QUIT INDICA :i:s OVAL TYPE. P1PE 
SUPPORTS AND MUST BE CONNECTED ro THE A.DJACENT COMPENSATING -'11:CE 

5.6 FACTOR Y FABRICATED ASSEMBLIES ARE SHIPP J WITH A SHIPPING BAR !.L DED re 
lHE SERVICE PIPE AND CONDUIT. REMOVE A1 _ SHIPPING BARS PRIOR TC 
ASSEMBLY REMOVAL OF SHIPPING BARS IS ~£ RESPONSl?'UTY 'JF THE 
INSTALL.ER. 

6.0 FACTORY TESTING AND INSPECTION 
6 1 THE SERVICE PIPE SHALL BE HYOROSTATICAL_ rcsr,:c t\T TI-IE MILL IN 

ACCORDANCE wrn..; ITS RESPECTIVE ASTM DE:' ';!;ATION 

6.2 SERVICE PIPE NOE IN ACCORDANCE WITH AS·IJ·. b ' 1 1 

6.J ALL FACTORY CONDUIT WELDS 5HALL BE PN~ • TICALv ,'.IR , TES TEC TL '0 "$1G 

6 4 VISUALL v INSPECT SPRAY AP"ILEC POL n ;RE:rlAN' "1 S1 ILh r :')'l · ' R 'IC'05 PR1<.k TQ AP<"L YIN~ 
FRP JACKETING. 

6.5 FACTORY HYOROTEST• ~LL -:ARRIER PIPE t;cL( TO .5 17MES DESIGN CR::: suRE 

7.0 S?EOAL REQUIREMENTS 

7 ! STATE ,Jf" K~NTUCKY BOILfli ;Ns~EC,OR TO WITNr : • \ !,R,.,~ TTC)N ANO [£:; TING 

7.2 SUPPLY DOUBLE LAYER IN~t,LA TTON 'MTH. STAGG!:'. Jr,•Nt ~ ""CR S7F;AM INES 

:' 3 CHANGES It.: OIRf.CTJON '-'bi ', :-: I\Chi£\'Ct ,'( ... ' 
8:"Nf11Nr. PROCP c- •~! Af"' ~",-,r,of' ~•r- .. ~- -. .. 

7 4 SUPP~ f 10' MAXIMU M SPACING ON SUPPORTS. 

APP 
NOTED 

I JQ"1 ref r .. , .... - ,.,,-WALL ( ref l 

j 6 " 
f N(J PLA TE ,',L :JEc TC -

c~Ncurr & srnvic:=: r ,F;:: '-....~ 

J / 4" NPT VENT~ 

1 -.... 

) 

~ SEE NOTE 
::/4., NPT DRAIN J 

GALVANIZED STEEL 
END PLATE 

6'' TYP 

10 GA STEEL SLEEVE 

NOTES: 

1) WALL SLEEVES AND LEAK PLATES BY OTHERS 

2) PACKING OR LINK SEALS BY OTHERS 

3). AUERNATE VENT AND DRAIN LOCATIONS ON 
CONDUIT OD WHEN THERE IS INSUFFICIENT 
ROOM ON THE ENO PLA TE. 

DETAIL 1 
MUL Tl - THERM 50D 

END SEAL ASSEMBLY 

t----
1 

- '.;,JPPORT SPACING --j r - ( SEE NOTt 2) 

r FRP JACKET 

/ POL'YURETHANE 

/

1 INSULATION 

/ CONDUIT I .- _, . ,· 
t:::: 

___ .... t-,, •i 11. -
- . _,. -- - - L..- -

1 ~ ~ 6~~';,·\_ IN:L;~O: \( 

L !:ERV!CE PIP£ 

NOTES: 

, , , . / :,·-:-r 

PIPE SUPPORT \ • 

FACTORY APPLIED _.:_ 
FRP RESIN (TYP.) 

FOR c• ANO SMALLER STEEL PIPE: SQUARE ENDS 
""OR 2 I / 2" AND LARGER STEEL PIPE: BEVELED ENDS 

P1PC: SIZE & MAX. SUPPORT 
'IA TERIALS SPACING 

Is; J" $CH. 40 STEEL 10· 

DETAIL 2 
MULTI - THERM 50 0 

STRAIGHT A"SEMBL Y -
'\JOllCE PERMA•PIPE / RICWIL '°'HIS ORA• tte. ~ ™( INf""()A'W.Anotll COl\lf.L'NED AHJ/00 lU.VS~,tlTtl) ru£REIH, !S 

l),f£ PIWPE'R'7'1' (,; :>[RMAi-PtPE. IN:;: or 777{) NOii'~ Lf'HIGi AY!:NlA:. Nit.ES. IUJHQS PERMA-PIPE, INC. 
6C71C .:.ND 15 SteUlnt0 AND .rURN19-fc.-0 N CfWlO(NCt' WITH 7Jft UNDEltST,\Nt)IHG A SIJBSIOI/\R Y OF' "•~I. INC. tlfAT T>tE RCOPIEHT 9-tAU. NO! l<""P'tt:Ot.lct. C<FV. l,.DAH, Dl'S?<JSE 0,, M 
orsa.ca: i0 -'HYON[ 'OUTS!ot ~CPl('Nr!j OROHIZAnnN. OIR£CTU' tA -"Ol'CCTt.1'. 7720 l.EHICH AV!:. Nll£S. IL 607)4 
0A •JSE f'lR ANY P\lRPO& Ofl1(M r'HAH tffAr f"Qlil: l'H04 I f IS ~ ISH(O J.NI) 

MANUFACl\JRING FACILITY 5US"'r m ,. AHC tHAl ~OPl£HT !:ttAU. Af1URII J1,(t ~ TO PDWri1"- $JCP£. ~ 
~OUE5f£.D. 1310 QUARLES □R, LEBANON. TN 37087 ·-
,J 5- ·c- oa l INITIAl 'SSU( CD VP ENERGY DISTRIBUTION SYSTEM -A - -•18 !REV ,:jERV1C:- ::i·p ~ :C -iEOUL? MO 

1- I "" 
' ' I i UNIVE~SI TY OF KEN T:_,IC:-<'. '✓ I 

I I BARKER '7 ALL I I 

I ' I I I 
I I I ""'"""""' I""'-"" I I I I I 5884.3 0 P- ';1)9_ cJ J, I . ..., '-' - _) . . ! 
I I I ,.,...., 1-· I NOl;IE 1 '7 i:. 
' I i I 

I T 

I . 
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I 



ROUTE VENT PIPING TO-....,_ /CONDUI T VENT FITTING 

APPROPRIATI: LOCATION '-0
1

~ 

- II/ ~ 
liT I 

L HECI< VALVE -

END SEAL 
OR 

GLAND SEAL / 

CONDUIT DRAIN FITTING J 

DRAIN VALVE_/ 

ROUT[ DRAIN PIPING TO 
APPROPRIATE LOCA TICN 

NOTES. 
1. VENT ANO DRAIN PIPING, FITTINGS ANO VALVES 

SUPPLIED AND INSTALLED BY OTHERS 

2 KEEP DRAIN VALVE IN THE CLOSED POSITION 
TO PREVENT WATER AND MOISTURE FROM 
ENTERING THE CONDUIT, ONLY OPEN 
DRAIN VALVE TO DRAIN LIQUID FROM 
THE CONDUIT 

r POLYURETHANE INSULATION 

f 
FRP JACKET 

,I INSULATION LAYER #1 - - - -

FRP JACKET~, 

POLYURETHANE --------.__ 
INSULATION \, - -~-

POLYURETHANE - --=:,-----. 
INSULATION 

' \ONCENTRIC REDUCER/ OFFSET PLATE 

~ - - - - - A~ 

-SLOPE 
DOWN 

I 

f-7---~)}-( ,, / , J \ I 

A_J Jj 
CONDUIT 

INSULATION 

SER VICE PIP!:: 

SMALL CONDUI T 

SERVICE ~IPE 

SFCTION A A 

□ETA.IL 3 DETAIL 4 
MULTI-THERM 500 MULTI-THERM 500 DE TAIL 5 

RECOMMENDED CONDUIT DOUBLE LAYER 1:6ULATION MUL:-1-THERM 500 

_ _ ________ --: ________ V:_EN_ T_:&:.._:D:.:_R::_A:_11::_N_.:._:Pl::__P::_IN:_::G:__ _ ____ _________ t-- - - --------------------------------·---- --J---------~C:0:NCENTRIC CONDUIT REDUCER ~~~~=-==---------

ED 
I ' ' 

I'- '\.J,~ I 

'" fl'--~ I .. 
' 11~~ "' ' .' ·· 

L 

' ', 
= 

-
' ' 

r SU PORT 

I 
PIPE P TYP. 

·, -, I 
i 

',, 

l 
1 1 

', " 7 / 

...____ FACTO 

/ 
RY APPUED 

SIN (T'!?.) FRP RE 

ANGLE TO SUIT 
/ 

SUPPORT SPACING {SEE NOTE 3) 
/ 

-- CONDUIT 

-- INSULATION 

--SERVICE PIPE 

POLYURETHANE INSULATION 

FRP JACKET 

SF'RING!NG) 

POUR IN PLACE T\I HEAT si6.·n,~0
~LEEVE 

POLYURETHANE I 
INSULATION (____ 24 .. REF ~ CONDUll 

STEEL CLOSURE SLE~VE --- \ POLYURETHANE 
(SEE DETAIL) II '\.. I , · ,,. INSL,LATION 

OVERLAPPt□ AND WELDED \ \ RE-
1 

r FRP JACKET 

\ 

0 

TI:ST AS REQUIRED \. . '. 

l. · , "::;:r;::'. i'' ; I 
.'." C..I'\ 1nCL. t L...U \1;LL!J - 1 I 

TEST AS REQUIRED _/ 

SERVICE PIPE INSULATION CUT TO 
LENGTH AND BANDED IN PLACE 
WITH 1 /2" X 32 GA. STAINLESS 

STEEL BANDS. 

_J_
~ WALL TI-!ICKNES., TO 

MATCH CONDUIT 

~ 2ND LAP J OINT FOR 8" 

\ 

) 

O
,=t 

AND SMALLER CONDUITS ONLY 

STFE1 CLOSURE SLEEVE 

NOTES: 

NOTE 

STEEL SHIPPING BAR A TT ACHED TO CONDUIT 
AND SERVICE PIP~. REMOVE ALL SHIPPING 

BARS .PRIOR TO ASSEMBLY 

DETAIL 8 
MULTI- THERM 500 

• SHIPPING BAR 

-t 
NOTES: 

1. SOCKElWELD COUPLINGS, IF REQUIRED, 
SUPPLIED 8 Y INST ALLER . 

NOTICE 
TMIS DAA\WlfG. MD THC l~►ORl.4A.1iON CONTAlN(D AND/ OR llL.\.'$1RAlrD lHf:RE:L'I. lS 
Tl1E ?Aa'£RTY Of PfRMA-PIK. lN'C. Of '120 N.OR'll'i lt:'11CH Ai1ENU£. NU.£S IWN~S 
6071.&. ANO IS SU8MITTrO ANO FURNl'SHID IN COHflCCNtt Wl'ni l'l-i£ UN0£R$TAHOINC 
T\iA1' TM( R(O~EN T SHAU. N(lT RO"ROJUCL CcPY. LOAA. OlS?OSE OF, (R 
OISQ.OSE~ TO Ak'l'ONE' W T'SIO( R(ClPIU\lt"5 ORQNll'AJION", [}IA{Cll.'¥ (R ll\lO'REC TLY, 
OR 1JSE rQR AN\' PURPOSE: OlliER l'l-1""" ttiAT FOR attlCH 11 1S FUFINISH(t) AM') 
~~~- AlltO n-t,H R[Cl?l[NT 5MAU. ~HURN ltiE SAME re P~A-PTPE i11H£N 

PEJIMA•PIPE / RICWIL 
1) FOR 2· AND SMALLER STEEL PIPE: SQUARE mos 3000 LB SOCKET \\£LO FITTINGS 

2) 

3) 

FOR 2 1 /2" ANO LARGER STEEL PIPE: BEVELED ENDS BUl'11£LD FlTllNGS 

PIPE BENDING IN PLACE 
ELBOWS MAY BE USED 

PIPE SIZE & 
MATERIALS 

S 3" SCH . 40 STEEL 

OF 'IIELOED 

MAX. SUPPORT 
SPACING 

10· 

DETAIL 5 
MULTI-THERM 500 
EL50W ASSEMBLY 

2. ROLLED SLEEVES NOT AVAILABL( FOR 
CONDUIT SMALL£R THAN 6" 

3 MAX!MUM ROLLEll SLEcVE THICKNESS: 1 /4" 

4. STORE All CHEM/C,\LS AT 60'F TO 85'F 

D£7AIL , 
MULTI- THERM 500 

prw ~OINT .>.SSEMBLY 
"<CLLEJ C:L~EVE & rlc ~ T SHRINK SLEE'/£ 

INI TIAL ISSUE co vP 

P£RMA-PIPE. INC 
A SUBSfOIARY OF ~FRI. INC. 

7720 U:HIGH AV£. NILES, IL 60714 

MANUF'"AC'WRING FAClUT'T" 
1310 OUARL(S OR LEBANON. TN 37087 

ENERGY DISTRIBUTION S YSTEM 

!_;N I\/E~SIT'r OF KE~ -:-u ck { 
BARKER Hl,LL 

:.CA(.[. ...., 
6 

i CUSTOl,li'.R 

L.AGCO, !f'IC. 



·r ANTI-ROTATION BAR\ 
WELDED TO END PLATES 

TRAVERSE ANO ANTI-ROTATION~ I 12" 
BARS ~LDED T_? LAGGING "' \ 1 - - - ---

Vt. ": h HC. , ; '\. \ - - I • 

END PLATE t=, · ··-±=~V:-~-:-r=;; 
1-----·' 01 .::L ___ --; 

' ' ,.. / / ' 

AREA 

SECTION A - A 

N07ES: 

PLATE~ 

'· > 

, / 

18 GA. GALVANIZED 
LAGGING SLEEVE 

12 " LONG CALCIUM SILICATE 
INSULATION UNDER LAGGJNG 

1. SUPPOR1 MANUFACTURED FROM 10 GA. GALVANIZED 
STEEL A~ID WELDED CONSTRUCTION 

DETAIL 9 
MUL Tl- THERM 500 

OVAL SUPPORT 

MUL Tl-THERM 500 PIPING SYMBOL LEGEND 

SYMBOL DESCRIPTION 

OVAL SUPPORTS 

MOMENT GUIOE 

ENO SEAL 

~ GLAND SEAL 

=I= ANCHOR W/ ANCHOR BLOCK 

~ ANCHOR ELBOW W/ ANC!iOR BLOCK 

I I INTERNAL ANCHOR 

=tJ=::!I FIELD JOIN T 

OS OVERSIZE CONDUIT 

cs COLD SPRING 

E ECCENTRIC CONDUIT REDUCER 

C CONCENTRIC CONDUIT REDUCER 

. 
lb 

12•· --~---

18 GA. GALVANIZED CORRUGATED 
{?ING SUPPORT 

18 GA. GALVANIZEO _j 
LAGGING SLEEVE 

12" LONG CALCIUM SILICA TE 

NOTES: 

1N3JLA TION UNDER LAGGING 

INSULATION 

SERVICE PIPE 

SUPPORT MANUFAC'TURED 1'ROM GALVANIZED 
STEEL AND TACK WELDED CONSTF°lUCTION 

DETAIL lO 
MUL Tl-THERM 500 

PIPE SUPPORT 

CONDUIT 00 

SERVICE PIPE 

DOUBLE INSULATION THICKNESS 

NOTES: 
fl ,, .. , w~ 

(l r,,, + ~ II ------ FRP JACKET OD 

1. FRP JACKET 00 MAY BE DIFFERENT AT ~ -' ,,~ r.J ~ 
MUL 11 THERM 500 TERMINATION [NOS ~ {ENO SEALS AND GLAND SEALS) WHERE ~ ·,~ POLYURETHANE PIPING PENETRATES WALLS OR FLOORS. 
SEE WALL ENTRY DETAILS FOR THE INSULATION 1" THK. 
CORRECT OD AT THESE LOCATIONS. 

MUL Tl-THERM 500 CROSS SECTION 

l INSULATION CONDUIT FRP 
SERVICE SERVICE PIPE JACKET OD 

THICKNESS OD { SEE NOTE) 
3" STEAM I 3" SCH BO A106 GR 8 , SMLS c.s. 2 10 3 /4 .. 1.3" 

" 
' ' 

• . 
I 

GLAND SEAL OR END 

PIPE 
SIZE 

J " 
3· 

SERVICE PIP':: ___-r 

WALL SLEE.VE & LEAK PLATE 
WALL ENTRY DETAIL 

CONDUIT 
SIZE 

10 3/4 

16" 

WALL 
FRP SL~EVE WALL ' 

JACKET PIPE SIZE SLEEVE 1.0. 
0.D. sm. wT. 

(.375" WALL) 
12.91" 16" 15.25" 
1a.2s· 22· 21 .25" 

NOTES: 

1) WALL SU:EVES 'MTH LEAK PLATES 
SUPPUED BY OTHERS 

2) UNK SEALS PROVIDED BY OTHERS 

DETAIL 11 
MULTI-1HERM 500 

LINK SEAL / WALL SLEEVE TABULATION 

LINK 
SEAL 

MODEL 

LS-.325 
LS-•25 

NOTED 

CONDUIT 

LINK SEAL 
OTY. PER 

WALL ENTRY 

14 

17 

., =.,,: OT : ~ )j ~- 8967 : t-

NOTICE 
1'l41S OIUNNC. ANO me ~Qfi'l,(A,,OH CONl AIHED •HO/OH fl.l.lJSmArtn THERtW. ,S: 

Ja~I~~~:; ~~-=-,~~~!.° ~~~~~(~t~i 
nur M lt(OPIE)lr SHAU. NOT REPAah.t<:C. CDP'V. LOAN DfSP02 or. (fl 
OISQ.OS{ JO .trHYt»t£ OUTSIDE R[0PIEJrlt'S ~ ZATICJN, l)IR(CllV OR wc»At:cn.v. 
oA list r011t ANY F'tMPOSt Ollt(A THAN THA r f'OR -.MIO. ' ' IS FURHl9'48) ANO 
SIJ8M1Trr0. ANO rnAf RC:CAENT SHAU. RE'lVRfi ™E !:AME TO PERMA- P,PE -U:N 
l«.OUESTtO. 

0 6-12-08 INITIAL ISSUE co vP 

A 7-1- 08 REV.' S(RVICC: PIPE SCHED;JL:'. IMD 
I 

• 
I 

I 

I I I 
I i 
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#:.,, 'ONAL €.~ ,,, .. ~, - .. ,, 
PEIIMA•PIPE I iiiCWIL 

PERMA-PIPC INC 
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POLY-11-iERM GENERAL NOTES 

1.0 GENERAL 

1.1 THE SCALE SHOWN ON THE DRAWINGS IS FOR REFERENCE PURPOSES ONLY. DO 
NOT SCALE THE DRAWINGS. USE THE DIME"NSIONS SHOWN. 

1.2 APPROXIMATE FIELD JOINT LOCATIONS AND QUAN TITIES ARE SHOWN. THE 
EXACT LOCATIONS AND QUANTITY OF FIELD JOINTS W1LL BE SHOWN ON THE 

1 PART 0RA1MNG LAYOUT (PDL) - SEE NOTE 6 0. " 

2.0 PRODUCT DESCRIPTION 

2.1 POLY-THERM CONSISTS OF A CUSTOMER SPECIFIED SERVICE PIPE, • 
POL YURETHAN[ FOAi,/ INSULA TION ANO A FIBERGLASS RE!NFDRCEO POLYESTER 
(FRP) JACKET. 

2.2 POLY-THERM IS FABRICATED TO l'"IELD DIMENSIONS. 

3.0 DESIGN CONDITlONS/CRllERIA 

3. 1 SERVICE PRESSURE ANO TEMPERATURE 

SERVICE PRESSURE ( PSIG) TEMPERA TURE(DEG. F) 

CONDENS_A_T_E __ .,_ __ 1_5_0_0 _s_10 __ .,__ ___ 2_5~0~·-F ___ _, 

3.2 1HE SERVICE PIPING IS DESIGNED AND MANUFACTURED IN ACCORDANCE WITH 
ASME 831.1. 

3.3 A STRESS ANALYSIS OF THIS PIPING SYSTEM HAS BEEN MADE ASSUMING THE 
DIMENSIONS ANO DESIGN CONDITIONS SHOWN ON THESE DRAWlNGS ARE 
CORRECT. THE SYSTEM IS WITHIN THE LIMITS SET FORTH FOR ALLOWABLE 
STRESSES IN THE CODE. BASED UPON THE ASSUMPTIONS HEREIN. 

.3. 4 THE SYSTEM IS DESIGNED TO ACCOMMCDA TE THE S(R"1CE PIPE THERMAL 
EXPANSION USING F1ELO INSTALLED EXTERNAL Fl[XIBL!:: INSULATION SHEE-S 
IN THE LOCATIONS SHOWN ON THE DRAWINGS. 

J.5 THE PIPING SYSTEM IS DESIGNED FOR THE ABOVE DESIGN CONDITIONS. IT 
IS THE PURCHASER'S RESPONSIBILITY TO VERIFY THIS INFORMATION IS 

,CORRECT AND OPERA TE THE SYSTEM WllHN THE CONDITIONS DESlGNED FOR. 

4.0 MATERIALS 

POLY- THERM MATERIALS 

ITEM SIZE MATERIAL 

SERVICE PIPE 2" SCHEDULE 80 FOR ASIM A 106, SMLS, GRADE B, .. 
CONDENSATE CARBON STEEL PIPE 

SERV1CE PIPE 2" SCHEDULE 80 FOR SOCKETWELD. ASME 8 16.11, 
F1TTINGS CONDENSA Ti:: FORGED STEEL. ASTM A 105 

WPB SEAMLESS 

SERVICE PIPE AL , rm Y, 1Rrni .tN;. r:-n ~~ 
. l~JSIJI ATIQN ;r ..... H~-~: IR /ri1 q _ 

! 1LUSiTr' 
90% TO 95% CLOSED CELL 

INSULATION OD~ 15" 0 .080" THICK FIBERGLASS REINFORCED 
JACKET' POLYES TER {FRP) 

ANCHOR ALL ASTM A36 
PLATES 

5.0 APPROVAL SfAlUS 

5.1 THE PURCHASER MUST FURNISH ANO/OR VERlrY THE FOLLOWING INFORMATION 
~ C,-"1 :->~ . , , ,_• •y- ~c,--;-_. -··" ·-:; :;--· "'' ;:- ,,._: ~•,. :;.., ... ' 

5.1.1 FlcLD MEASUREMENTS - THE ACCURA1~Y OF FIELD MEASUREMENTS, 
INCLUDING WALL THICKNESS AT ALL "OINTS OF ENTRY, ARE ENT!REL Y 
THE RES!"ONS181UTY OF rHE PURCHASER. THIS lrffORMA TION MUST SE 
SHOWN ON AN APPROVED FOR FABRiCATION DRAv.1NG RETURNED TO 
PERM A-PIPE. 

5, 1.2 DESIGN CONDITIONS - THE DESIGN PRESSURE AND TEMPERATURE MUST 
BE VERIFIED BY iHE PURCHASER. 

5.1.J SLOPE Of Tii.E SYSTEM - THE SYSTEM SLOPE IS SHOWN ON THE 
DRAWINGS WHERE APPLICABLE. THE S\"STEM SL OPE MUST BE VERIFIED 
8Y T~ PURCHASER. 

6.0 1NSTALLA110N 

6.1 All PIPING SrlALL BE INSTALLED AND TESTED IN ACCORDANCE WITH 
Fl::RMA-PIPE".3 INSTI\LLATION :NSTRUCT!ON MANUAL FOR THE PERMA- PIPE 
PRODUCT. 

6.2 A PART DRAWING LAYOUT ( POL) SHALL BE FORWARDED FROM PERMA-PIPE' S 
FACTORY v.1Trl EACH SHIPMENT. THE POL INDICAiES THE LOCATION or THE 
FIELD JOINTS AND THE PART NUMBER OF EACH f"ACTGRY F AB RICA TED PIECE. 
THE PDL SHALL BE USED FOR FIELD ASSEMBLY OF THE PIPING SYSTEM 

6.3 PERMA-PIP[ STRONGLY RECOMMENDS THAT ALL Fl£LD JOINTS REMAIN 
UNINSULA TEO, UNCOVERED AND EXPOSED FOR TE STlt"G PURPOSES 

PERMA-PIPE DOES NOT RECOMMEND BACKFILLING PRIOR TO FIELD JOIN T 
TESTING. VIOLA TI ON OF THIS RECOMMENDATION !1AY RESULT IN 
RE- ~XCAVATING, REPAIRS ANO RE- BACKFILUNG AND WILL BE DONE AT THE 
INSTALLER'S COST AND RISK. 

I 
6 4 ANCHOR BLOCKS ARE REQUIRED AT ALL ANCHOR LOCATIONS INOICA TEO ON THE 

DRAWINGS ANCHOR BLOCK S SHALL BE FIELD POURED AND KEYED INTO 
UNDISTURBED SOIL BY THE 1NSTALLER. ALL ANCfiOR Bl'OCKS SHALL BE 
COMPLETELY CURED BEFORE OPERA TING OR TES Tr G THE SYSTEM. 

6. 5 SERVlCE PIPE COUPLINGS, IF Ri:OUIREO. ARE '!OT fUPDUED B Y PERMA-PIPE. 

7.0 FACTORY 1ES11NG AND INSPECTION 

7. \ SERVlf:[ PIPE NOE IN ACCORDANCE WITH ASME B 

7.2 VISUALLY INSPECT SPRAYED ON POLYURETHANE F ~M INSUL ATION FOR VOIDS 
PRIOR TO FRP JAC;<ETING. 

, 
7.3 FACTORY HYDROTES1 OF CARRIER PIPE WELDS 10 200 PSIG PRESSURE. 

8.0 SPECIAL REQUIREMENTS 

>_, 2 !>i ATE OF ,.;[NT(J.:;K Y 8 0 iLER INSi-'tCTlJR ra VllTNESS BRICATION ANO IE.STING. 

8.3 CHANGES IN DIRECTION MAY B~ ACHIEVED l'i\TH WELDE FITTIN GS AND/ OR FACTORY COLO 
BENDING PROCESS IN ,ACCORDANCE WITH 831.1 COD·: R PRESSURE PIPING. 

8" TYP. 

I 
0 

f 
\ \ , 

F"ACTORY AP 1(0 R[SIN (TYP.) 
N OTES: 

1. SERVICE PIPE SIZE 

2 1/Z" & BELOW 
.3• & ABOVE 

L 

SERVICE PIPE 

POLYURETHANE INSULATION -

20' MAXIMUM 
40' MAXIMUM 

2. FOR 2" ANO SMALL.ER PIPe: SOU ARE CS 
FOR 2 1 /2" AND LARGER PIPE: BEVELED NOS 

OE~AIL 3 
PCL (T Ei<M. S TEi:L PIPE 

S, IGH T LENGTH 

I 
. 

LENGTH AS REQUIRED 

v~ --~ - I . r 
·1 ,,--1---- --

LENGTH 
AS REQUIRED 

( / -------- -) n 
I ' I ' POL YTHERM IN SULA TED PIPE .L 
I I 

Ld 
POL'11HERM INSULATED PIPE 

NOTE: 

ACTUAL LENGTHS ANO THICKNESSES 
OF FLEXIBLE INSUL ATION ARE SHOWN 
ON THE LAYOUT DRAWINGS 

1'' FLEXIBLE INSULA TION SHEETS 
TOTAL THICKNESS AS REQ'D. 

/

- SAND BACKFILL BOTH SIDES 
,.,,_ TO HOLD IN PLACi:: OLJRING 
Iii 3r-.., INSTALLA 110N 

:::111='h. 
iii =Ill= 

DETAIL 1 
POLYTHERM 

EXTERNAL EXPANSiON 
COMPENSATION 

- TRE!lCH BEclDING 

J-;-- 9" re f __j 

i ,t'{~:t~,_j I , · 1 
I 

\'/ALL 

I 
FRP JACK ET ---

I 

SERViCE Pl~ , -

INSULATION 

PACKING OR_.....,.-
LINK SEAL / 

WALL SLEEVE _ / 
AND LEAK PLA!( 

NO TES. 

l I 

+1 /4" / -a 

~ SHRINK ENO CAP 

J" APPROX. 

I. WAL~ SLEEVES ANO LEAK PLATES BY OTHERS 
2. PAC,<ING OR LINK SEAL BY OTHERS 

DETAIL 2 
POL YTHERM 

SHRINK ENO CAP 

. I 

-- / 

NOTICE 
llflS CRAW!N-C, ANO lHE l~OR:I.IAflON CONl ,.,IN(D A."'f)/ OR' iti.USlllill,T(D n-lEREIN. rs 
'n-lE PROP[MY or ~ M,t,-PiP£. INC. Cf' -n-zo HORTt-t LEHl(l-1 .1,\/EtrfUE.. HILES. 11.J.JNOIS 
60714, ANO tS SIJBM(nt::O »ID ~Ufffi'l~-0 IN CCNC"IOENC[ 'Ml\.! n-1{ ~DtRSTANotNC 
OiAT Tl{£ RECIPIENf SN-.U. NOT ~ooucr::, COPY, LOAN. ~SPose: or. ~ 

PE.IIMA•PIPE / RICWIL 

OISC..OSE ?C AH'l'ONE OU'r,i:DE R(OP1£N r s °"CINIZ.AnON C'iRECn.Y OR' INDIRE:C1'1,.Y. 
OR U!i:: rCJR ANY ~ Ol"lfD rHAN THAT F"(J;I l'IHICH tT rs FURNISH£0 ANC 
9.li!MH1tn . ANO TWAT RtOPIENT ";;,jALL A(l\JRl,t n.E SAME re PERMA-PIP( w-.rn 
A[QIJ£STm. 

PERMA-PIPE, INC 
A suasro1ARY OF" MFRf. INC 

7720 L£HIGH AVE. NIL£S, IL 60714 
MANUfACTIJRING FAOUTY 

1310 IJUARLES OR LEBANON. TN J 70B7 

0 6- 12-0B j INITIAL ISSUE CO VP ENERGY DISTRIBUTION SYSTEM 

I 

l ~fV :>Ar,; "'"""' 

I 

UNIVERSl1Y OF KEN TUCKY 
BAF~KER HALL 

..IC)fi'NUWBt;l't """""'""· I :: ,g3,1 3 08- :9 9- SC, 
I :.CN..i: ' I\J O iE ,,,m 

4 or 
0 

1_ 1 CUSHMR L.il.GCO, INC. 



FRP JACKET 

POLYURETHANE 
.,.,_ 11\JC::I JLA'T"'QN 

\,~ 
~ SERVICE PIPE 

L 

J_ 
....... __ a_•~T_YP_. _· u '. 

- FACTORY APPLIED RESIN (TYP.) 

NOTE: 

1. PIPE BENDING IN PLACE OF W£LDED ELBOWS 
MAY BE U SED 

2. FOR 2" ANO SMALLER PIPE: SQUARE ENDS 

3000 lb. SOCKETWELO 
• FITTINGS. 

FOR 2 1 / 2" ANO LARGER PIPE:' BEVELED ENOS 
BU TTWELD Fl TTINGS 

DETAIL 4 
POL YTHERM. S TEEL PIPE 

ELBOW ASSEMBLY 

POLYTHERM PIPING SYMBOL LEGEND 

SYMBOL DESCRIPTION 

=tq5J EXTERNAL PILLOWS 

cc:: END SEAL 

=I= ANCHOR 

=r/Jt ANCHOR ELBOW 

=c: FIELD JOINT 

'AE_Lf ct~t-------
' 

~ / > .,,n ,- . T ( ' 

._ _____ _,,~)-- ~~ VICE 0 1PE ~ 
() "";, 

/ · , ? 1/ / / '/ / J -- P'.)L YURE THANE 

FRP COAT ~,,/I I 1/ 2" 
EXPOSED AREAS ' ~ ~ 

OF ANCHOR 
PLA,E 

IN SULATION 

ANCHOR PLATE 

DETAIL sl 

H = ANCHOR PLATE HC:IGHT 
IN.SULA TION OD + 1 • 

W = ANCHOR PLATE 'M_DTH 
INSULATION OD + 6" 

POL YTHERM. STE!lL PIPE 
STRAIGHT PIPE, RECTANG' L AR ANCH OR 

POL YURI:. !H AN~ INSULATION 

SERVICE PIPE 

POL YTHERM CROSS SECTION 

~ERVICE SERVICE PIPE 

2" CONOENSA TE 2·• SCH 80 A106 GR 8 . SMLS C.S. 

INSULATION 
THICKNESS 

1" 

NOMIN AL FRP 
JACKET OD 

4.53" 

0 6- >2 - 0B 1NITIAL •SSUE 

C 
( ) 
/ 

PSUR IN PLACE\ / FiE~D WELD PO~ YURETHANE 
INSULATION 

/ .? / / , \\ \\' \\ ,vi ,, ~ t / / ,, / 

NOTES: 

1 SOCKET WELD COUPLINGS, IF REQUIRED 
SUPPLIED BY INSTALc.ER 

2 THE FOLLOWING FIELD JOINT MA TERI AL 
SUPPLIED BY PERMA- PIPE 

POUR IN PLACE POLYURETHANE INSULATION 

MOLD FOR POUR 1/'J PLACE 

H~A T SHRINK SLEEVE 

DETAIL 6 
POL YTHERM, STEEL PIPE 

FlELD JOINT, SHRINK SLEEVE 

NOJ 

/ / 

CD VP ENERGY DISTRIBUTION S YSTEM 

UNIVERSITY OF KENTUCKY 
BARKER HALL 

ORA•NC "°' I 

CS- ::99-1:: 01 

NCNE 5 0 

1--+- --+-------------+- +---,I C:USTCM(ff 

I QY -
:...AGCO, !J\/C. .... 
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~ 

0 z 
0 Vl u 

;., ' 
" z .,, 
Vl a. 
u X ... 45.00" 

5' TYF' 

1 
END SEAL 

:_·· ·n II\ r.::T >' AOS 
r,QNC• 10' X 17.77' Y. 10' 

I 
I 
I I 

"U'' BEND 
OVAL SUPPORTS 

s fl.◄ 1r-s· x 1s·- a· x 20· 
W/ 14" O.S. CONDUIT 
17'-5" X 16'-8" X 5' 

1 /2" THK END SEAL 
STM ONLY 

L,.,./ft./f"f rt T 

j -;t\ ,y,.:.. 

79'- 8" 
79' -8 7 /8" 1l 

I -------------------- ---- -, 

1-,,...- ,...-~- -_.- ,,.,-.._.--_-N"""_o;-~=E ___ ""'_""_"""_...'.,.'--
0 

-- - . 
15
--1 PE/llt/lA-PIPE / BICWIL. 
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0 6-12-08 INITIAL ISSUE CO VP 

e, 7-1-06 REV P(R ~le.LO DIM'S. MD 

41(V l)Aft OY , ,,_ 

PERMA- PIP!:, INC. 
A SUBSlOIAR Y OF Mrnl, INC. 

7720 LEHIGH AVE. Nit.ES. IL 60714 

MANUFACTURING fACILITY 
1310 QUARLES l>R. LEBANON, TN 37087 

ENERGY DISTRIBUTTON SYSTEM 

UNIVERSITY OF KENTUCKY 
BARKER HALL 

JOO- OA~ IIIQ. 

58843 08 - :99-EA 
SCA<.£ 

NONE 
,..., 

6 "' 6 
0J.51<N[R 

LAGCO. INC 
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PipePak Version 10.0C PERMA- PIPE o- ,' 01 /200 8 9:21:16AM 
UNIVERISTY OF KENTUCKY 
Model Fi::'.e: P: \ Algorol ::: 6 :!.0_D5\ 58843UBCOND . dbs 

Piping Code: ASME B3:!.. l - 20 04 

*** Input+ 

File Name ............... P:\Algorold 6_10_05\58843UBCOND 

,,, 

Project . ········. · ·· · ··· UNIVERISTY OF KENTUCKY 
Department ............. . 
Contract Number ......... 58843 
Description ............. U BEND CONDENSATE 
Prepared by .......... . . . 
Checked by ............. . 

ASME code .... . ......... . 
Input unit ............. . 
Output unit ............ . 
Output columns ......... . 

~ 
ASME .831.1 
English 
English 
80 

Base temperature ........ 40 
F factor ................ 1 
E factor ......... . ..... . 1.33 

Number of dynamic modes .. 8 
Cut-off frequency ....... 33 Hz 
Max no. of iterations ... 12 
.convergence tolerance . . . 3 
Force tolerance ......... 5 lb 

A . 

Page_ 



Piping Code: ASME 831.1 - 2 0 04 

Fr.n Point D:{ 
/ To name (::eet ) 

F .1 
.2 -2 . 12 
. 3 -7.07 
.4 
.5 
.6 6.56 
. 7 6.56 
. 8 6.56 
.9 6 .56 
.10 6.56 
.11 6.56 
412 6.56 
.13 3.28 

DY 
1fee t ) 

DZ 
( feet ) 

R3.diu s 
(inch ) 

- ~ 1 ""' .. ..:.. . -"' 
- 7 .07 Short 
-8 . 88 
- 8 . 88 Short 
- 7 .54 
-7.54 

.-7 . 54 
- 7 .54 

- 7 .54 
-7.54 
- 7 .54 
- 3.77 

• 

Page 2 

X y z 
( feet ) ( feet ) ( feet ) 

--- ------- ------ -- -- -------- --
0 . 0 00 0 . 000 0.000 

-2.120 0 . 0 00 -2 .120 
-9.190 0.000 -9.190 
- 91.190 0.000 -18.070 
-9.19 0 0. ·)00 -26.950 
- 2.630 0.000 -34.490 
3. 9"30 0.000 -42.030 

10 .490 0.000 -49.570 
,17. 0 50 0.000 -57 . 110 

23.610 0. 000 -64. 650 
30.170 0.000 -72.190 
36 . 730 0.000 - 79 .730 
40.010 0.000 -83.500 



·- ----
---.. 

Piping Code: ASME B31.l - 2004 

Poinc Data Description 

. l 

• 3 

.4 

• 5 

. 6 

. 7 

. 3 

. 9 

Pipe Pipe data identifier= 2 
NPS Identifier= 2 
DN Identifier= 50 
Pipe schedule= 80 
Ac~ual pipe o. D. = 2.375 inch 
Wall thickness= 0.218 inch 
Corrosion allowance~ 0.03 inch 
Insulation thickness= l inch 
Insulation density =•2 lb/cu.ft 
Contents. G. = 1 
Wind area O.D. = Insulation O.D. 

Material data identifier= STL 

Lead 

Low C.S. Al06B (Carbon content below .30%) 
Density= 0.2836 lb/cu.inch 
Tempera. Modulus Thermal Strain 
(deg.Fl (psi l ( inch/inch) 
- 325. 30000000 -0.0D.197 
-150. 29500000 -0 . 00121 
-50. 29000000 -0.00070 

70. 29500000 0. 000000 
200. 28800000 0. 000825 
300. 28300000 0.001517 
400. 27700000 0.002250 
s □ o. 21300000 0.003011 
600. 26700000 0.003833 
700. 25500000 0.004692 
800. 24200000 0.005583 
900. 22400000 0.006508 
1000. 20400000 0.007408 
1100. , 18000000 0.0083 67 
Allowable stress code= AS3 
Temperature Allowable stresses 

(deg . F l (psi) 
-20 .00 14600.00 
~50.00 14600.00 
700.00 1 3300 . 00 
750.00 11100.00 
800.00 9200.00 
9'00. 00 9200. 00 

1000.00 9200.00 

APP 

Load data identifier= CON 
Case Temperature Pressure 

No. {deg.Fl (psig 
1 250.000 15.000 

Expans ion 
( inch/inch) 
0.001171 

Anchor Rigid in all directions 
Guide Spring Constant= Rigid lb/ inch 
One way restraint 

Can not move in negative Y direction 
Friction coefficient= O 

One way 

One way 

Guide 
Guide 
Guide 
Gui.de 

restraint 
Can not move in negative Y dir~ction 
Friction coefficient= o 

restraint 
Can not move in negative Y direct\On 
Friction coefficient = o 

Spring Constant Rigid lbiinch 
Spring Constant Rigid lb/ inch 
Spring Consca nt Rigid l b / inch 
Spring Constanc Rigid lb/ inch 

Page 3 

N TED 



--.. 

♦ALGOR. Page 4 
--------------- ----

Pi ping Code: A.SME B31.1 - 2004 

Point Data 

.10 Guide 

.11 Guide 

.12 Guide 

.13 Anchor 

Desc:ripc:.on 

Spring Constant= R~gid lb/ inch 
Spring Constant= Rigid lb/ inch 
Spring Constant= Rigid lb/inch 
Rigid in all directions 

NOTED 

r ,.,'f) 
\v 



♦ALGOR® Page 5 
------ - ---- - ---------

Pi ping ::::ide: ASME B3J . l - 2004 

Case 
number Combination 

1 D.W. + Presl + Therl 
2 D.W. + Presl 

' 3 Therl 

• 



Page 6 ♦ALGOR® 
--- - ----------------

Pipi ng Code : A.SM.I:. .i::!31 . 1 - 20 04 

Wind Eff e c tiv e Ve loc.iL:r ;: r e .,s ure 
- - ----- - -- - ---- - -- - - -- - -- - - - - -- - l 

Region 
number 

1 
2 
3 
4 
5 
6 
7 
B 
9 

1 0 
11 
12, 
13 
14 
:.s 
16 
1 7 
18 
19 
20 

Height 
(feet} 

------------
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

t 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Pressure 
(psf l 

TED 



--

Po int 
Name 

. 1 

.2 

.3.Near 

.4 

.5 .Near 

.6 

. 7 

.8 

. 9 

. 1 0 

. 1.l 

Global• 
Direction 
---------

Fx 
Fy 
Fz 
Mx 
My 
Mz 
Fx 
Fy 
Fz 
Fy 
Fy 
Fy 
Fx 
Fy 
Fz 
Fx 
Fy 
Fz 
Fx 
Fy 
Fz 
Fx 
Fy 
Fz 
Fx 
Fy 
Fz 
Fx 
Fy 
Fz 
r:~ 
Fy 
Fz 
Fx 
Fy 
Fz 
Mx 
My 
Mz 

♦ALGOR. Page 7 
·- - - - ---- ----- - - - - - -

2 'l0 4 

*** Support s ~imma:r.:,r ·• - • 

Forces (lb ) or Moments '. inch l b ) 
Expansion Oc casional Total 

Sustain Max Min Max Min Max Min 
- --- --- ---- - -- ___ t, _ __ 

-- - - - - - ---- - - - - - ---- - ----- --
D 188 f D • 18 D p 

0 0 188 0 
0 0 18 18 

0 0 -117 0 0 0 - 1 17 
90 0 0 0 0 9 0 • 9 0 
o• 0 .-25 47 0 0 0 -254 7 

-297 0 0 0 0 -297 - 297 
0 0 - 192 0 0 0 -192 

- 75 0 D 0 0 -75 - 7 5 
0 192 0 0 0 192 0 

-51 0 0 0 0 - 51 -51 
-67 0 0 0 0 -67 -6 7 
-5 0 0 0 0 0 -so - so ' 

0 I 0 -61 0 0 D - 61 
- 7 2 0 0 0 0 -72 -72 

0 0 -53 0 0 0 - 53 
0 33 0 0 0 3 3 0 

-63 0 0 0 0 -63 -63 
0 28 0 0 0 28 0 
0 0 -9 0 0 0 -9 

- 6 5 0 0 0 0 - 6 5 -65 
0 0 -8 0 0 0 - 8 

0 ... D .. 0 0 2 0 
-65 0 0 0 0 -65 - 65 

0 2 0 0 0 2 0 
0 0 - 1 0 0 ' 0 - 1 

- 64 0 0 0 0 -64 - 64 
0 0 - 1 • 0 0 0 - 1 
0 0 0 0 0 0 0 

- 66 0 0 0 0 -66 - 66 
0 [ , ( , (I 0 0 
0 0 0 ' C 0 - 0 ~ 

-55 0 0 0 0 -55 - 5 5 
0 0 -0 0 0 0 -0 

0 39 0 0 0 39 0 

-B 0 0 0 0 -8 - 8 
0 0 -45 0 0 0 -45 

17 0 0 0 D 1 7 17 
0 1 0 0 0 1 0 

-29 0 0 0 0 -2 9 - 29 



Page 8 

- Dec;, ' We i gh t: a P:. "!Ssu::.· 1 + '.:'1-:!e r.na l 1 

* '· * SystP.m Def l ,-, c t 1 ,ns *** 

--- ---- - - - - ----------- --- - -----~ ----- -- -~------- -- ---- \· 

Poin t Displ acements ( inch) Rotations (degree ) 
Name X y z X y z _______ _ ., __________ .., 

---------- --- ----- - - ---------- ---------- ---- ------
.l 0.000 0.000 -0 . 000 0.000 -0.000 -0.000 

' . 2 -0.034 -0.000 -0.034 -0.021 0.10 7 -0.001 
.3.Near -0.892 -0.000 0.597 - 0 .018 0 . 607 - 0 .076 . 

0.000 .3.Far -0. 90_8 0.602 - 0. 020 0.584 -0 .076 
.4 -1.621 -0.000 0.459 - 0 . 001 0.173 -o. ass; 

• . 5 .Near -1.484 -0.000 0 .317 0 . 024 -0.337 -0 .094 
. 5.Far -1.475 -0.000 0.318 0 .023 -0.371 -0.094 
. 6 -0.688 -0.000 0. 7 91 0 . 058 -0.251 -0 .049 
.7 -0.582 -0 . 0 00 0.669 0. 039 0.067 -0.050 
. 8 -0.476 -0 .000 0.547 0 . 035 -0.018 -0. 038 
.9 -0.370 -0.000 0.426 0. 02 6 0.005 -0 .031 
. 10 -0.265 -0.000 0.304 0 .02 0 - 0. 001 -0.021 
.11 -0.159, -0 .0 00 0.18~ 0.009 0.000 -0.015 
.12 -0.053 -0.000 0.061 0.012 -o,. 000 0.003 
. 13 0. 000 -0.000 -0.000 0 .000 0.000 -0.000 

A 
NOTED 
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,,.- _,cad Dco.o tleight + ? :--: :::su ..... e l 1 ""he1:mal 

'X ~ * System Stre s se.= ( Ar.:f.·,l r,_, _] . J ' "* • 

-- - - -· --- --- - - - - --- -- ----~-- - --- -- - -- --- -- - - - --- --- - -- - -
In- OuJ: 

Point Plane P l ane Section St:iresses \psi ) 
Name SIF SIF Modulus Hoop Longitu. Principal Code Al low. %-

--------- ------- ----- - -- -------- _ ______ !_ 
-- -- -- -

.1 1.00 1. 00 0.66 89 3913 3'916 4409 36500 12 

.2 1.00 1.00 o,. 66 89 8024 8025 9134 36500 25 

.2 1.00 1.00 0.66 89 8024 8025 9134 36500 25 

.3 . Near ::..oo 1.00 0.66 89 2258 '2264 2589 36500 7 

.3.Near - oc: 
~ ---- 1.95 0.66 89 ~392 43j:l5 4850 36500 13 

.J.Far 1.95 1 .9S 0.66 89 4567 4567 492'7 36500 13 

.3.Far 1.00 l.00 0.66 89 2357 2357 2616 36500 7 
.4 1.00 1.00 0 .66 89 3158 3158 4051 36500 11 
.4 1.00 1.00 0.66 89 • 3158 3158 4051 36500 11 
.5.Near 1.00 1.00 0.66 89 3616 3616 3802 36500 10 
.5.Near 1.95 1. 95 0 .66 89 7018 7018 7275 36500 19 
.5.Far 1. 95 1 . 95 0.66 89 6907 6907 7099 36500 19 
.5.Far 1.00 1.00 0.66 89 3553 3553 3697 36500 10 
. t) 1.'00 1.00 0.66 89 5067 5067 6::.71 36500 16 
.6 1.00 1.00 0. 66 89 5067 5067 6 1 71 36500 16 
.7 1.00 1.00 0.66 89 1615 1615 2285 36500 6 
.7 1.00 1.00 0.66 89 1615 1615 2285 36500 6 
.a 1.00 1.00 0.66 89 1069 1069 1399 36500 3 
.a 1.00 1.00 0.66 89 106 9 1069 1399 36500 3 
.9 1.00 1.00 0.66 89 998 999 1::.27 36500 3 
. 9 1.00 1.00 0.66 89 998 999 1127 36500 3 
. 10 1.00 1.00 0 . 66 89 979 98 0 J. 04 3 36500 2 
.10 1.00 1.00 0.66 89 979 980 1043 36500 2 - .:1 l. 00 1.00 0.66 89 105~ 1054 1099 36500 3 
.11 1.00 1.00 01, 66 89 1053 1054 1099 36500 3 \ 
. 1~ 1.00 1.00 0.66 89 77 0 7 71 812 36500 2 
. 12 1. bo 1.00 0.66 89 7 70 771 812~ 36500 2 
. 13 ::..oo 1. 00 0 . 66 89 19 9,7 100 36500 0 

·A FDti j~S 
lili2"-' Ji 

NOTED 

-
4 - - ~-- - -----~ - - ----- - - ----- --



-

D ;?& ri IJP1sht + Fr"!ssun• J + Th-=nnal 1 

*** Sy s~emMaxi ma * • * 

Maximum X displacement 
Maximum'Y displacement 
Maximum z displacement 

' 

-1.621 inch at point .4 
0.000 inch at point .3.Far 
0.791 inch at point .6 

Maximum X rotation 
Max1mum Y rotation 
Maxim~m z rotation= 

0.058 degree at point .6 
0.607 degree at point .3.Near 
-0.094 degree at point .5.Far 

Maximum X force -188 lb at point .1 
Maximum y force 38 lb at point .6 
Maximum " force 117 lb at point .1 ,., 

Maximum X moment -68S h1ch-lb at poi nt .4 
Maximum y moment "' 5203 inch-lb at point . 2 
Maximum z moment -49 7 inch-lb at point .6 

Maximum hoop stress"' 89 psi at point .1 
Maximum longitudinal stress = 8024 psi at point .2 
Maximum principal stress~ 802 5 psi at point . 2 
Maximum code str ess= 9134 psi at point: .2 
Maximum stress ratio (code/allowabl e) = 0 .25 ac poi nt .2 

Page 10 
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-- - ---- - ---- ---- -- · --------------- -- -- ------~--- ------ ---' 
Poi.'lt Displacements (inch), Rotations (degree) 
Name X y z + y z 
------- - - ---- -- ----

__ _ .._ ______ ---------- ---------- --- -- - -- -- - - --------
.1 0.000 0.000 0.000 0 .000 0 . 000 -0 . 00il 

.2 0. 0 0 0 -0.000 0 . 000 -0 .021 0 .000 - 0.001 

.3.Ne ar 0. 0 00 -0.000 0.0 00 -0 . 018 ' 0 . 0 00 - 0 .076 

.3 .Far 0 . ODO 0.000 0 .000 - 0.02 0 0.000 -0. 076 

.4 0. 0 00 - 0 .000 0. 000 -0.001 0.0 0 0 •0. 0 85 

.S . Near 0 . 0 00 -0.000 0 .000 0.02 4 0.00 0 - 0 . 0 94 

.5.Far 0. 000 -0.000 0 .000 0 . 02 3 0.000 -0 _'.:) 94 

. 6 0 . 0 00 -0.000 0.000 0 05 8 0. 00 0 -0.04 9 

. 7 0 . 000 -0.000 0.000 0 . 03 9 0.000 -0 . 0 50 

. 8 0 . 0 00 -0.000 0 . 000 0 .035 0 .000 -0 .038 

• 9 0 . 0 00 - 0.00 0 0. ) 00 0 . 026 0 .000 -0. 031 

.10 0.000 - 0 .000 0.000 0. 02 0 0 . 0 00 -0 .021 

.11 0 00 00 -0.000 0. 000 0 .009 0 .000 - 0. 015 

.12 0 . 000 - 0. 0 00 0 .000 0 . 01 2 0 .000 • 0.003 

.13 0 . 00 0 - 0 .000 0.0 00 0.00 0 0 . 000 -0.000 

A
m 

' 

' 
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J..'.)ad D·'°'" d WE-l gr, '- ,. Pri::;::; sure 1 -
* *" Sy stem S tresses (A3MF 8 3 1 .:U. * * "·'· 

-------- --- ---- ----- ----- ---- --- -- --- --- · -- ------ _..,. ____ -. 
In- Out 

Point P,:ane Pl ane Sect ion Stresses(psi ) 
Name SIF SIF Modulus Hoop Langi tu . Principal Code Allow. % 

--------- ------- ___ '? ____ -------- -------- -------
.1 1.00 1.00 0.6b 89 454 485 521 1460 0 3 
. 2 1. 00 1.00 0.66 89 1158 1170 1191 14600 8 

. 2' 1.00 1.00 0.66 8'9 1158 1170 1l91 14600 8 

. 3 .Near J.. 00 1.00 0 .66 ' 89 228 290 342 . 1 4600 2 

.3.Near 1.95 1.95 0.66 89 409 444 4 77 14600 3 

.3 . Far 1. 95 l. 95 0.66 89 507 5 0 8 406 14600 2 

.3.Far 1.00 1.00 0.66 89 278 281 293 14600 2 

.4 1.00 1.00 0.66 89 1083 1083 1094 14600 7 

.4 1.00 1.00 0.66 89 1083 1083 1094 14600 7 

.5.Near 1.00 '1 . 00 0.66 89 194 198 211 14600 1 

. 5 .Near 1. 95 1. 95 0.66 89 343 345 286 14600 1 
.S.Far 1. 95 1.95 0.66 89 222 226 204 14600 l 

.S.Far 1.00 1.00 0.66 89 132 143 155 14600 1 
1.00 

I 

1249 .6 1.00 0.66 89 1249 1261 14600 8 
. 6 1.00 1.00 0.66 89 1249 1249 1261 14600 8 
. 7 1.00 1.00 0.66 89 960 961 972 14600 6 

. 7 1.00 1.00 0.66 89 960 961 972 1 4600 6 

• B 1.00 1.00 0.66 89 1036 1036 1048 14600 7 

. B 1.00 1.00 0.66 B9 1036 1036 1 048 14600 7 

. 9 1.00 1.00 0.66 89 1021 1021 1033 1 4600 7 

. 9 1.00 1.00 0.66 89 1 021 102 1 1033 1 4600 7 

. 10 1.00 1.00 0.66 89 1006 1006 1018 14600 6 

.10 1.00 l.LJO 0.66 89 1006 1 006 1018 14600 6 - . 11 1.00 1.00 -0.66 89 1080 1081 1092 1460 0 7 

. lJ. 1.00 1.00 0.66 89 1080 10B1 1092 14600 7 • .12 1.00 l.00 0.66 B9 797 798 809 146 00 s 

. 12 1.00 1. 0 0 0.6 6 89 797 798 809 14600 s 

. 13 1.00 1.00 0.66 89 46 100 98 14600 0 
• 

A L 

NOTED 
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♦ALGOR® 

Sy s t em Maxima * ** 

--- - - - -- · - -- -- ---- -- --------- ---- -- - - - - - -- -- - -- -- ----- -- -

Ma;dmum X displacement 0.000 inch at point 
Maximum y displacement 0.000 inch at point . 3 .Far 
Ma1dmum z displac·ement 0.000 inch at point 

Maximum X rotation 0.058 degree at point .6 
Maximum y rotation "' 0.000 degree at point 
Maximum z rotation - 0 . 094 degree at point .5.Far 

Maximum X for::e 0 lb a t point 
Maximum y force = 38 lb at point .6 
Maximum z force 0 lb a t point 

Maximum X moment -685 inch-lb at point . 4 
Maximum y moment a inch-lb at point 
Maximum z moment = - 497 inch-lb at poi r1t .6 

Maximum hoop stress= 89 psi at point .1 
Maximum longitudinal s tress= 1249 ps i at point .6 
Maximum principal stress= : 249 psi at point .6 
Maximum code stress" 1261 psi at point . 6 
Maximum stres s ratio {code/ allowable) = 0. 09 at point . 6 

, 

Page 13 
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·orED 
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----- ----------- ---

- :Wead Ther mal 1 

* * * Sy s~em De f l ec~irns • •• 

- -- -- --- -- - -- -- L- -- ---- -- - - - -- - - -- --- - - - ----------~ -----
Point Displacements ( i nch ) Rotations (degree ) 
Name X y ., X y ., ,, L, 

--------- ---------- --------- - ---------- -- ------ -- ------ .... --- _______ ,... __ 

.1 0 .000 - 0.000 - 0 . 0 0 0 o.oob -0. 0 00 0. 000 

.2 -0.034 0.000 - 0.p34 o•. ooo 0.107 -0 .000 
.3.Near -0.892 0.000 0 . 5 97 -0. 000 0 .607 -0. 000 
.3.Far - 0.908 0 . 000 0 . 6 02 :0 . 0 00 0.584 0 .000 
. 4 -1.621 -0 .000' 0 . 459 -0. 000 0 . 1.7 3 0. 000 
.5.Near -1.484 0 . 000 0.317 0. 000 -0.337 -0 .000 
.5.Far -1. 475 - 0 . 000 0.3 18 0 .000 -C1. 371 - 0 . 00 0 
.6 -0.688 - 0 .000 0 . 7 91 -0 . 000 -0 .251 0 . 000 
.7 - 0.582 0 .000 0 .669 0 . 00 0 0.06 7 -0 .000 
.8 - 0 . 4 7 6 0 .00 0 0.547 0 .00 0 -0 . 01.8 0. 000 
. 9 - 0 .370 - 0 .000 0 .42 q 0 .000 0 .005 0 . 0 00 
.10 -0 .265 0.000 0 . 304 0. 000 -0 .00 l -0. 000 
.11 -0.159 0 . 0 00 0.182 - 0.000 0.000 .l0. 00 0 
. 12 - 0 ~053 - 0.000 0 .061 0 . 000 - 0 .000 - 0 . 000 
.13 0.000 0 .000 -0 . 0 00 - 0.000 0.000 0.000 
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Loa d : Th ermal ' ~ 

* '1r* Sy ste:d Stresses (ASME B"ll 1 ) *** 

- - - - - --- -- - -- - -- -- ---------- - -- -- - - --- - --- - - - ---- ---- - -- -~- -- -
In- Out 

Point Plane Plane Section Stresses (psi } 
Name SIF SIF Modulus Hoop Longitu. Pri ncipal Code Allow. % 

--- ------ --- _,_ - -- ---- -------- -------- -------- -------
.1 · 1.00 1.00 0.66 0 3927 3927 3888 35979 1 0 
.2 1. 00 1.00 0.66 0 7 981 7981 7 942 353 09 2 2 ... 
.2 1.00 1.00 0.66 0 7981 7 981 7942 35309 22 
.3.Near ' 1.00 1.00 0 . 66 0 2286 2286 2247 36158 6 
,. 3 .Nea::- ~-95 1. 9 5 0.66 0 4413 4413 4373 36023 1 2 
.3.Far 1.95 1.95• 0 . 66 0 4579 4579 4521 3 6094 1 2 
.3.Far 1.00 1.00 0 .65 0 :C3 81 2381 :::323 36207 6 
.4 1.00 1.00 0.66 0 3015 3015 295 7 35406 8 

.4 1.00 1.00 0.66 0 3015 3015 295 7 354 06 8 

.5.Near 1.00 1.00 0 . 66 0 3649 3649 3591 36289 9 

.5.Near 1.95 1. 95 0. 66 0 7 048 7048 6989 3 6214 1 9 

. 5.Far 1. 95 1. 95 0.66 0 6941 6941 6895 36296 1 8 

.5. Far 1 1.00 1.00 0. 6 6 0 3588 3588 3542 36345, 9 

.6 1.00 1. 00 0.6 6 0 4956 4956 49f0 35239 1 3 

.6 1.00 1.00 0 . 66 D 4956 4956 4910 35239 1 3 

. 7 1.00 1.00 0.6 6 0 1359 1359 1313 35528 3 

.7 1.00 1. 0 0 0.66 0 J.359 J.359 13 1 3 35528 3 

. 8 1.00 1.00 0 . 66 0 397 397 351 35452 0 

. a 1.00 1.00 0 . 66 0 397 397 351 35452 0 
-.9 1. 00 1.00 0.6 6 0 140 140 94 35467 0 
. 9 1. 00 1. 00 0 . 66 0 140 140 94 35467 a 
.10 1. 00 1. 0 0 0 . 66 0 71 71 25 35482 0 
.10 1.00 1. 0 0 0. 6 6 0 71 7 1 25 35482 0 - .11 1.00 1.00 C .66 0 53 53 7 35408 0 

.11 1.00 1. 0 0 0 . 66 0 53 53 7 354 0 8 01 

.12 1. 00 J . 00 0 . 6 6 0 4 8 48 2 35691 0 

. 12 1.00 1. 00 • 0.66 0 48 4 8 '2 35691 0 

.13 1(00 l . 00 0 . 66 0 47 47 l 3 640 2 0 

A 
NOTED 



,......., 

Therr.tal l 

--- -- ----- -- - - ----- -- - - --- - -- -- ---~----- - - --- - --- -- - --- -- ----

Maximum X displacemen t -1.621 i nch at point . 4 
Maximum y displacement -0.000 inch at point .S.Far 
Maximum z displacement. 0. 791 inch at point ,. 6 

• 
Maximum X rotat i on D. 000 degree at point: .8 
Maximum y rotation 0.607 degree at•po i nt .3.Near 
Maximum z rotation - 0 .000 degree at i:ioint . 5 .'Near 

Ma:dmum X force - 188 lb at point .1 
Maximum y force 0 lb at point: 
Maximum z force 117 l b at point .1 

Maximum X moment "' 0 inch-lb at point 
Maximum y momep.t 5203 inch -lb a t point .2 
Maximum ... 

,<.; moment 0 inch- l b at point 

Maximum hoop stress; O psi at point 
Maximum longitudinal s tress ; 7981 psi at point . 2 
Maximum principal stress~ 7981 ps i at point .2 
Maximum code stress; 7942 psi at point .2 
Maximum stress rat.io {c ode/ a llowable ) ; 0 .22 at point . 2 

Page 16 
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FtOWSERV ~ 

'--"' 

Threaded/Socket Weld Valves 
~ ~t ~~~ ·~\ 

' ' ., 1-

, llemiplion -. ·. · · 

Flanged Valves 

Bolte1j Bonnet 
n,,ts,de ·::rP.,•J c"j ,·eke 

I 1.,ate Valve 

9o!ted Bonnet 

·orizoni~l-Npe 

1 
3win:i-r1pe 

, Check Valve 

I Class 300 Full Port, 1975 psi @ 11J0°F 

1 Sizes ' '..--3 "-

I 

! Slass 1590 Fu:1 Port. 3705 psi •"' ' C0°0 

I Sizes 'c-2 

j Class 800. 1975 psi rY 100°F 
s,zes '-;.- 3 

:1 .1 r-_s irJ'.l F1J ;,, •!. ~705 ,:<:1 2· '00°r. 
i, .? l r 

' 

I 
, Glass 800. 1975 psi li\i ' 00°F 
' Sizes ' '-:? 

I 

,. ·T'' 

-~~
111
1;!1·

1£:._III-. 

'3olrnd Eorniet 
uuts1oe screw «f J vcke 

Gate 1/al,c 

Class 1 500 FUii Port 3705 psi <4/ 100°F 
Hanged ··,· Raised Faces and flanged 
Rmg Jo1ot Faces 

I Sizes !'1-2 

I Class 60-□-, -14_8_D_p_si- ~- 10-D-°F __ _ 

Series Number 

■:/\M1+hMi · , 1·1 I , 

A105 13~·0 Cr * ' 11103 SW 11103 
' 

/1105 13°~ Cr * 1033 SW'1033 

I 

•I 

A10~ 13%Cr. * 1043 SW 1043 

I A105 13%Cr. 10103 SW10103 
I 

A105 13% Cr. 1023 SW 1023 

.. ,,os 13"'• Cr 1003 SW 1003 

I 
I A1 05 I 13°'0 Cr. 4835 SW4835 

I 

I 
I 

I j 

A10G 13~·o Ci.* ('I, · Raised Faces/ 

.d.105 13% Cr. ,.. 
11603 

(¼" Raised Faces) 

A105 11683 
13%Cr.,.. (Ring Jo1ot Faces) 

13% Cr. 
10403 I Flanged 1 

, · R.F 

! Size£ :' -_'_, ---------~ ----~---~------
(!'<' Raised Faces) 

-, ~: } ,:·. 10603 

) 

. . :.r; "" .. 1 . . -""" ~ 
, Sizes ··2- 2 MOS 

Flanged valve ila11ges c·;,. .-7r1J1 :c 4,,,11f ' fc;1dard 816.5: 'nd-!o-ena dimenswns comorm 10 ASME Siandard 816. /0. 

* Seats are hard faced . 

.a. Full Port except Size,; '! ''· J 3. 
Vogt heavy-duty valves are available "1it/1 J w1ae v.;r1e~1 .;f special tnms, packing maierials Jnd f/aoge facings. 
For complete speciticaM ns rm a11 Vogt valves refer to rile Vogt Ca/iiioy 

(¼' Raised Faces) 

13% Cr 
10683 

(Ring Joint Faces) 

flowse,ve. com 
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CAST STEEL 
GATE VALVES 
~ 

. ' :, . 

Fig.3003 
I..:..! 

Flanged 
Fig. 3003WE -Welding 
Slzes • .2· thrJugh 12· 

For Slzes. 14" thrc,ugh ~2" see page 39 

FEATIJRES 
•Flexible Wedge insures pressure tightness 

and reduces operating torque needed to 
open the valve. Solie/ 'Nedger. are 
furnished in valves-2• and 2. ·112• 

•Stellite faced S,"'"t ~i 1g:, ~ '.£, ., ehlt,C into 
the bocfY. This ,.,,Jv::.,.s a p,: jh:e ,1:1-leak 
seal of the ring in the vaive body and wlll 
resist corrosion, erosk>n and galling 

•sonnet/Yokearm permits easy installation 
of an actuator, adapto geJring. cylinder or 
moior 

•valves are fumishec:1 LVilil .,. oack seat 
bushing arrangement in the bonnet 

0Val~es. sizes 2· a.-,.; ;;: t J:,. • ildv<:: »4ua11:1 

ORDERING 
•when ordering Sutt Weldin•.~ !':!1d valves. 

specify schedule or ,;ipe enrt and give 
complete data concerning 5tyle, figure 
number and contour of weld end 

,__;..__..;•:--7 I -~ -
A -
I 

~ ,,.., ' I "" 
, 

I 

l. ?.J I 
~ 

I , • \ , I 

CLASS 300 
BOLTED FLANGED YOK:E-BONNET 
. OUTSIDE SCREW RISING STEM 
FLANGED and WELDING ENDS 
PRESSURE/TEMPERATURE RATINGS 
In accordance with ASME 816.34 

MATERIALS 
OESCRIPTION 
llanawneel Nut 
Handwheel 
Handwneel Key 
Stem Bush,ng Lor.knul r:t-4") 
sonnet 
tubncan1 Filling 
Siem Bushing 
Stem 
Eyeball NuiS 
Gland flange 
Gland 
Groov-Pins 
Eye'ool\s 
Pacicing 
Body Nuts 
Body Seat Bushing 
Body Studs 
Gasket (Oo/JlJle Jac~-etl 
Body 
seat Ring 
Wedge 

GapScrem (6°-12·) 
Bearing Cao (6' -12") 
\'o%earm (10"-12') 
Yokea!lll Nu1s (10"-12"} 
Yoke:Jrm Sluds po· -1:?') 
Pacl<ing Wasner 
Packing Spacer 

I OrEauol 
• Ncn-As~!OS lnsc;t 

MATERIAL 
Malleable Iron 
Malleable Iron 
Sieel 
Matl(?;Jble Iron 
C.-iroon S!eel 

Ductile Ni-Resist 
S!ain!ess Steel 
Steel 
Steel , 
Steel 
Steel 
Steel 
Graloil 
steel 
S!.linless Sleet 
Steel 
Soft tcoo/Sleel • 
Carbon Ste!:! 
Steel/Stellile Facing 
Siainless Steel or 
CarbOn Steel/13% 
Chrome facing 
Slee! 
Malleable Iron 
CJIOOO Steel 
Steel 
Steel 
Steel 
Sleet 

SPECIFICATIONS 

ASTM S1)1'.C. 
A-47. Gr.de32510 
A-47, Grade 32510 
A- 108, Gradel 015/1025 
A·47, Gra!le 32510 
A-216. Grade WC8 
Commercial 
A-439, Type 02 

1 A· 182, Grade f6a 
A-563. Grade A QI 8 
AISl 1030 
A-108. Gr. 1015/1025 
Commercial 
A-307, GralleS 
Commercial 
A· 194. Grade 2H 

t A-276. Type 410 
A-193. Grade 87 
comme1c1ar 
A-216, G1ac1e wee 
A-519, Gr. 1015/1025 
A-217. Grade CA15 
A-216, Grade WCB 

A-449 
A-47. Grade 32510 
A-216. Grade WCB 
A-194, Grade 2H 
A· 193. Graae 87 
A-108, Gr. 1015/1025 
A-108. Gt. 1015/1025 

•Flanged and Butt Welding End valves conrorm to ASME 
816.5 816.10, B16,25, B16.34 and AP! 600 

•Flanged End valves can be fum,she<I with ring joint flanges 

DIMENSIONS (Inches) 
' Sizes 2 2 1/2 :l • 6 8 10 12 

0 31/2 !l 112 11 1/8 12 15 7/8 161/2 18 193/4 
·r 31/2 Gi/2 111/8 :2 15 7/8 161/2 18 19 3/~ 
A 151/2 t63/4 191/4 23 7/8 33 1/8 411/4 50 1/4 575/8 
V 8 8 g 10 14 16 20 20 
0 2.:J67 2.469 1068 4.026 6065 ?.981 10.02 12.00 

\ :rp-'~~ - . .J J..; l 1 , · I ni 
fill' I 1 WEIGHTS , Pounds) q r~~ ;.-------~- -...J ,.-----o--- Fig. 3003 ~-.,, l)J 110 165 ~:o 5CO 800 1220 

Fig. 3003WE 45 m 30 !20 '..:50 410 690 940 
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700 Series 
Field Liquid Fillable e Stainless Steel Case 

Specifications 
Models 

- 700B 
700LFB 

~700SS 
/ .,l 700LFSS 

Wetted Parts 
(dry) 7 Bronz:e tube, 
(liquid-filled) brass socket 

(dry) 316 stainless steel 
~iq1Jid-filled) J tube and socket 

700M (dry) J. Mone! tube and socket 
700LFM (liquid-filled) (meets NACE MR 01 .75) 

DiatSizes@',6" 

Fill Glycerine. Other fills available . 
.,.,,. See Optioos & Accessories. 

/ ., · Movement Stainless steel 

700B shown 

,---. The Trerice 700 Series Industrial 
Gauge is designed for the varying 
needs of the world's industrial 
applications. This gauge has a 
stainless steel case and ring. Its sturdy 
interior design and field liquid-fill 
capability (no kit required) provide 
the durability and accuracy required 
for industrial process environments. 
Available wetted parts are bronze 
tube with brass socket, stainless steel 
tube and socket, or Monel tube 
and socket. 

2¼1'1 4"~ ,r· Dial Sizes 

~ :ii1,'l.'J%; Allmlr.lllilJ 

II, SlainltU; SU.at Case 

f"mfd t.lq11Id FDlahlli 

Optional feat Jres and case 
style variations available; 
Please corsu!t the Options 
& Accessorie>s Sec,on tor 
d,•t,:iils 

For c0rr0c t \J5E> and 
application o f a!I p resSL.re 
gaug,:,s 1 pica e • Pfer to: 

Pressure Gauqe Standartl 
ASME B40.100. 

HOW TO ORDER Sample Order Number: 700.LF$$ ~- Qli! q A 140 

Model 

700B 
.>Ji'OOLFB 

~r1ooss 
700LFSS 
700M 
700LFM 

• Not available with Monel welted parts or with 112 NPT connection, 

Range Code 

See Standard 
Ranges 

Connectitm 2112• Dial Size: Lower male or center 
back male, 1/4 NPT 

4''. 6" Diel Size: Lower male or lower 
back mele, ¼ ar ½ NPT 

304 stainless steel, satin finished, 
stem-mounted flangeless 

Ring 

Window 
I 

Bayonet type, 304 atainless steel 

Laminated safety glass 

Pointer 2W' Dial Size: 
Adjustable, black finished 
4", 6", Dial Size: Micro adjustable, 
knife edge, black finisheu 

Dial Face 

I 

Aluminum, Willie background with 
black graduations and markings 

j 

Accuracy -;;1.0% Full Soale, 
ASME 840.100 Grade 1A 

Maximum Temperature 
700SS, 700M: 
250°F (121 °C) 
700B, 700LFB, 700LfSS, 700LFM: 
1so°F (6s0 c) 

Approximate Shipping Weight 
700B, 70088 '21/t" Dial Size: 
0.4 lbs (0.18 kg} 

700Lf8, 700LfSS, 700LFM 
21 h " Dial Size: 
0.5 lbs [0.23 kg] 

700B, 70088, 700M 4" Dial Size: 
1.3 lbs [0.59 kg) 

700LFB, 700LFSS, ?OOLFM 
4" Dial Size: 
2.1 lbs [0.95 kg) 

700B, 7008S, 700M 6" Dial Size: 
2.0 lbs [0.91 kg] 

700LFB, 700LFSS, 700LFM 
6" Dial Size: 
3.8 lbs [1 .72 kg] 

12(9TRERICE 
12950 W. Eight Mile Road • Oak Park, Ml 48237-3288 • TEL:248/399·8000 • FAX: 248/399·7246 • www.TRERICE.com 



--
All dimensions are nominal. Dimensions in [ ] are in millimeters. 

Dial Size Material 
4'' Brass 

ss 
6" Brass 

ss 

~ 
\CJJ 

.55 [14) rt 2.22 [56) 
A.F. 

-- J 

Q E F 
3.98 [101] 3.39 [86] 0.94 [24] 
3.98 [101] 3.39 [86] 0.94 [24) 

6.34 [161] 4.57 {116] 0.69 [18] 
6.34 [161] 4.57 [116] 0.69 [18] 

' 1,42 (36) '-
j BRASS= .9! J25J 

.53 (1 

I , ,. ' 

02.11M) --- ( · 1[ -; 

i 
C 

I 
.43(11] - l 

- - J ---1 
....... 

- ---, 
G 

,.. H -
i 

-: F ~ 

700 Series 
Field Liquiitl fillable Q Stainless Steel Case 

a It ' 1.04 [27] 1.44 {37) 2.24 (57) 
1.36 [35) 1.38 {35) 2.24 {57] 

1.04 [27] 1.44 [37] 1.97 (SOI 
1.36 [35) 1.38 [35) 1.97 [SO) 

Standard Ranges 
psi Ranges (A) 

i All Sizes 

l= ...... ._... llilOI' 
(JIii) -- Dlvilialll 

010 30' Hg to 0 5 0.5 - 30" Hg to 15 psi 10/5 0.5/0.5 

030 30" Hg to 30 psi 10/5 1/1 

Ml 30" Hg to 60 psi 10/10 2/1 - 30" Hg to 100 psi 30/20 2/2 

060 30" Hg to 150 psi 30/20 5/2 
070 30" Hg to 300 psi 30/50 5/5 - Oto 15psi 3 0.2 - o to 30 psi 5 0.5 

1M Oto 60 psi 10 1 

110 Oto 100 psi 10 2 

116 Oto 160 psi 20 2 - o to 200 psi 20 2 

140 Oto 300 psi 50 5 

150 Oto 400 psi 50 5 

160 Oto 600 psi 100 10 

Ranges over 600 psi are not available in 
7008 or 700LFB in 4" or 6f Dial Sizes. 

180 Oto 1000 psi 100 20 

190 o to 1500 psi 300 20 - Oto 2000 psi 200 20 

DD 0 to 3000 psi 500 50 _, o to 5000 psi 1000 100 

230 0 to 10,000 psi 2000 200 

Ranges over 10,000 psi are ONL.Y availat;le in 
700SS -or 700LFSS in 4" ar &" Dial Slze.s. - o to 10,000 psi 2000 200 

250 0 to 20,000 psi 2000 200 

For dual scale ranges, specify the appropriate Units of Measure: D (psilkPa) 
followed by the corresponding A (psi) Range Code. Other pressure ranges 
are also available including: Afl!tude. Ammonia, Refrigerant and Receiver. 
Consult Special App/li:ation Ranges section or laclo,y for availability. 

12950 W. Eight Mile Road • Oak Park, Ml 48237-3288 • TEL:248/399·8000 • FAX: 248/399-7246 • www.TREAICE.com 4JIRERICE 13 
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SAWHIL.:. 
TUBU'~.lJl: - . --~ .......... ..,,_ 
LJ, Y J...JiV J" 

Steel P,pe SpecJfications 
I! I 
I 

' 
i 
I 
I 

' Desaanation 
t 
l 

I - I 
I ' j ' I 

I ASTM A53 ·• 

r 

. ,Type F 
Continuous 7velded (Type F) -I 

l Type£ 
Electric Resistance Welded (Type E) or Type S 

. 
Seamless (Type S) 

,; 

~ STM A106 --- --

-1 Seamless 

~ API SL 

II C::mtinuous Weided 

; 

Grade A 
Grade B 

I 
I 
' 

-
G rade A l 

~ Gra~e B 
. I Gracte C 

CW, ERWor 
SIVILS 

Grade A"5 

Ter.sile Requirements 

I 

I 
I 
i 

! 
I 
I 
I 

I 
I 
l 
j 

Yieid Point 

. 

Min, PSI 

30 000 

30 000 
35 000 

30 000 
35 000 
40 000 

25 000 

-

t 
I 
I 

I 
. 

• I 

Electric Resistance Welded ERWor SMLS 

Seam.iess Grade A 30 000 
Grade B I 35 000 

l ASJ'M A 589 I l I 

I cw 25 000 
Type 1 Drive Pipe 

I 

Type II Water Well R&D Pipe i 
Type III Driven Well Pipe . 
Type rv - Water WeU Casing Pipe 

-

Continuous Welded . 
I 

(':':,pes II, Ill. and IV) _,, ZRWor SMl.S j 

I l I I j Ele::tric Resi~:-~:nce We1ded and I 1 -rade A ' 30 000 

I I l ! 
Seam1es£ Lrrade B 35 000 ; 

i J ('.' rces I. 71. E1 and tV1 l 

1C 

' 

Tensiie 
Streng.th 
Min, PSI 

48 00(: 

48 000 
60 000 

48 000 
60 000 
70 000 

45 000 

48 000 
60 000 

45 000 

43 •)00 
60 000 

i 
j 
i 
I 
I 
I 

l 

I 
I 
l 
I 
I 

I 

1-
I 

I ,. 
i 

I 

I . 
! 
i 
I 
I 

l 



SAWHILL TUBULAR DfVJSlON 

·f'"\.a.--~ n~ -- ~=----
........ '"Ult::t~ J' ~f~ viLt;~· 

(i Sawhill manufactures sta1dard steel p~e 1/~ througn a• 
,,~., b/ac:< or galvanized, plain-end, grocvec fer victailic, or 

·1 le . tnraaced and ccupied. Some sizes are avaiab :n ' 
electric welded or seamless. Net all siz9s shown below I 

are mace by or available from Sawhill. ' 

P!PE SCHEDULES - lnckiding ANSI 836.10 J 
I 

-P\ 
'L-' I 

I 
! 

I . 
I 

i 
: 
I 
i 
i . 
i 

i 
I 

' 
i 

Pi-ce o.o. I I Si.:,e finer.es) , 5 ,o· 
i/8 .405 .035 .049 I .14 .,9 
li4 .540 I .!?49 .G6o 

.26 .33 
3/8 .575 .049 .G65 

.33 .42 
. 1/2 .840 .065 .083 

.54 .67 
Ji4 1.050 .065 .083 I .69 .86 
1 1.315 .065 .109 

.87 1.40 
1-~/4 1.5€0 .065 I .109 

1.11 1 .81 
1- 1,2 1.900 I .065 I .109 I I 1.28 2.09 I 

2 2.315 I .065 I .109 I 

i .61 I 2.64 I 
I 

2-1/2. 2.375 I. 
083 ' .120 I 

2 . .18 I I 3.53 
3 3.500 .083 I . '20. I 3 .03 .!.23 j 

•• • ,.. 
1 

• 10c i- .. 083 1- .• 12!) ,j- i 1.::. l .. -', U . I 
I _3.4a_- ;· - ~4.37 f 

4 

4-1/2 

5 

0 

7 

3 : 

? 

·o 
.. ~ 
!O::. 

4.500 .083 I 
I 3.92 I 

5.000 I I 
I I 

5.563 i ."!09 
I 3.26 i 

5.525 I .109 I 7 .60 
7.625 I I 
8.525 I .109 I 

I 
9.93 l 

9.625 I I ' 
I 

~0.7EC J .124 , 
-15_ 19 ! i 

12. ;'~~ l 
. ,: ~ 

. J -'O 
I .:'.IJ.98 I 

' I .i,,..CQ . J5r6 I 

·s . .:cc 
I 2::.07 

1 

. i65 
~7 .9C · 

.12!1 
I i:; --1 ..... 0 , 

I 
! 

.1~4 I ..,.~-
I . J .' I 

. 134 
r 9 . .29 

I 
.1-4~3 I 

I 
._. '1 -.. I 

.. ~. -'J I 

I 
I '165 

~; .a ;:: I 
- _. ..... j 

. :ao I 
-;:4 "":' 
~ -· 

.2!:u 
J.2.·J5 

20 I 
. 

I . 
I 
I 

I 
I 

! 

' I 
! 
' 
I 
I 

I 
I 

I 
! 

i 
I 
l 

! 
I 

.25o I 
22.36 I 

' 

.25D 
28.04 ! 
.25') ! 
83.38 , 

30 

.zn 
24.70 

.207 
-:-1.2.i 
.330 
J.3.77 

-.37~ 
::4.~, 

32 . .:2 

. I 
I 
I 
t 

I 
I 

I 

I 
I 
I 

I 
I 
I 
I 

1 
I 

I 
I 
l 
! 
' 
I 

., 
! 

I 
I 

41} 

.C68 
.24 

.C88 
.42 

.-C9i 
: , .~, 

,. ~09 
.85 

.113 
1.13 
.133 
1.58 

."!40 
2.27 
.145 
2.72 

• 15 ~ 
· 3.65 
.203 
5.79 
.216 
7.58 
. ..225 
8 . ! 1 
.237 
10.79 

.25a 
14.32 
,280 
18.37 

.J~ 
2~l55 

.365 
40.-48 
-ID6 

;':3,32 
~ . -438 

133.4'1 
.:::CLi 
3:-2.77 

Standard .! 60 I 
I .068 I ' . 

.24 

I .088 I 

.42 I 
' 

.091 
I .57 

.109 I .85 I 

.11 3 I 1.13 

.133 I 1.68 

.140 I I 
2 .27 I I 

.145 
I I 2.72 

I .154 
I ! 3.65 

.203 1 i 
5.79 
.216 I I 7.58 

' 
.226 I - i ---·· -i --
9.H I ; 

I 

.237 I I 10.79 

i .247 I I I 12.53 

I .258 i I 14.62 ! 
.280 I l ' 
18.97 

I .301 I I 
I 

I 23.57 I 
i .322 .'406 

I 
I 

28 • .35 ; 35.56 
' 

.342 ,! I 33.90 

( .:365 . .5CO I 

-.l.0.-48 I :: J - .1 I 
! --• .1-

i .375 ' . .502 I 
49.36 i _.,:): -4 ::_ 

, .__ 1-~-- -

ao 
.095· 
.31 

.119 
.54 

.126 
.74 

.147 
•· i.09 

.154 
1.47 
.179 
2.17 
.191 
3.00 
.200 
3.63 
.218 
5.02 
.276 
7.66 

.300 
10.25 

.• 3.1.a 
,-t..., ,:;t --. ,, . ....-~_ 

.337 
~4.98 

I 
.375 
2D.78 
.432 
28.57 

I 
.suo 

I 43.39 

I 
-~94 I 5'1.~ I 
.SB8 I 
38.53 I 

I -- . 

Extra I 
Si:rcnQ 
:095 

I 
.31 

I .119 
.54 

.126 
.74 

.147 
1.09 

. 154 
1.4, 
.~79 
2.17 
.19 1 
3.00 

.200 
3.63 
.218 

' 5.02 
.27'5 
7.66 

.300 
10.25 

-__ 318 
r -. 12◄5Q 

.337 
14.98 

.355 
17.Si 

.375 
20.78 
.432 
28.57 
.500 
38.05 

.500 
43.39 
.sno 
48.7'2 
. .500 
.54.7'1 

. .SDO 
65 . ..1~ 

.5DO 
72.~9 

I 
I 
I 
I 

t 

I 

I 

I 
I 

I 
I 
I 

I 

I 
i 

..... ..:1crec ,- ·C"i...T'2:5 - ·1\/e,cm .- 2r -..,_;c1 .n .-cuncs 
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- ----

*A Guideiine for Maximum A!1owa.fa~e v~orking ?ressµres {PSf) 
Ba.sec on ASME 831 .1 Power PipEng Cc_:2e 

STANDARD WEIGHT 
V4" 2160 86.) 328C .;;20 385C 4630 
3/E!' ,750 750 2570 ~50 Zi ~ 3930 
1/2" 1670 630 2540 3180 2980 :i-3o 
3/"-' 13 70 :i!;Cl, 2080 2670 2~0 3050 .. 12 70 ' 

t - 1/4" 10~ 
480 1940 
430 I 1590 

2<-30 2280 2eso 
2000 187& 2340 

1 - ·1,~ 950 1440 1810 1690 2120 

l 

2-112· I 870 I 370 I . 1330 I 1670 f 1560 ; rnsc 
3• I 760 I 350 I ~150 I 1440 ! 1350 1690 

2· ano 380 ~210 . i 1520 '790 

S-1/2 " I 690 I 330 I 1050 1320 1240 1550 I 
{-' I 640 I 320 I 970 ;220 l 115{", i V430 

I 5• I - I - i 860 1070 I 1010 1260 
e· I - i - I 780 980 I 9 10 I 11 40 
s· I - I - ! 680 I 860 I 8 "1 0 I 1010 

EXTRA STRONG 

I 
114' 3040 1620 452!: 5800 5440 saoo 
3/8' 2510 g20 3820 4800 4500 5520 
1/2" I 2350 1230 3570 4480 -4200 525C 

I 3/4' I 1920 1060 2920 3670 3440 4300 
-i ~ 1.770 940 2690 33aC· ' 3170· - 3960 

---:- -i :.:..'t/ 4""- -;-,i70- 820 2230 2800 I ·- 2530- - .. t-- ... l28r;-· 
1 - 1/2 ' ; 330 780 2030 2540 Z390 2980 

2· 1150 710 1750 2200 2060 2580 
2 - ,/2" 1210 690 1840 2310 2170 2710 

3• 1070 640 1620 2040 1910 2390 
3 - i 12· 99() 620 1500 1880 l TiC' 2210 

4• 930 600 1410 1770 1660 2070 
5" 1250 1580 1480 1860 
6" 1220 1530 ~430 1790 
8' 1070 1350 , C:7 0 t 590 -- ---- - - -- ··-- - -•- - •P•• ·- .. 

)ften, a higher safety facior than the 4 to 1 used in the attached table is required by locm codes, 
specific applications, or accepted industry practice. To determine the maximum safe working 

pressures at optionai satety factors, multipiy the values found in the table by lhe foliowing: 

5 
6 
7 .57 -

. 
:he j'.)r~ssures listed are ~d on the Boardman Formul.; and in9orporates: 

a) The minimi..:m specified tensile strength. 
~) The minimum wail thickness. 
::} A joint effic..ency factor ot o.so fer cw pipe and a.as fer ERW pipe. 

, No pmvisicns made ror abncrmai or unusual C!Jnditions. 

No aJlowanca made for ::oupiin£: design or limitations. 

Mc aAlow.mca mace fer minning of wa.lis due to bendin~ or corrosion. 

5j Gocc for tem;::eratures tram ~ - 2~) cegrees to 4CO degrees ranrenheit. 

6) Toe ;;,ipe mar:ui'a:mring memcd may limit -its .use Jor .::artain applications. 

I ' 

I 
: 
' I 
l 

I 
I 

·-

,J 
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Extra Strong Caps Page 1 of l 

YOU ARE HERE: Home> Weldbend Catalog > Fittings > Ca~ O.D. ~ 

i r-.1.o. -, 1 

, . 
' 

Caps 
EXTRA STRONG T T 
Inches / Pounds 

l 

e 

l 
For Metric Units >Click Here 

Nominal Outs ide inside 
. Wall 

P ipe Weight in Thickness Length Pipe Size Diameter Diameter 
{T} {El Schedule 

1/2 .840 .546 .147 1.00 80 
-

3/4 1.050 .742 .154 1.25 80 
1 I 1.315 .957 .179 1.50 80 --- ,. 

1 1/4 1.660 1.273 .191 1.5,.l 80 
-

11/2 1 .900 1.500 .200 .SD 80 
2 2.~75 1.939 . .213 1.50 80 

21/2 2.875 2.323 .276 1.50 80 
3 3.500 ' 2.900 .300 2.00 80 

3 1/2 4.000 3.364 .318 2.50 80 
4 4.500 3.826 .l37 : .50 80 
5 I 5.563 4 .31'3 ~ '.! .00 80 . -

' 
6 I 

I S.625 :5.761 I .432 i 
' 

t50 80 
8 i 8.625 I 7.625 .500 I 4.00 80 I 

10 10.750 9.75(; .500 I 5.00 60 I 

12 I 12.750 I 11.:-so .500 I fi.00 ' * 
14 ! 14.000 13.000 .500 '3 .50 * 
16 I 16.000 I 15.000 I .SOQ, I ·.oo 40 
18 I 18.000 17.QOO l .500 ' 8.00 • 
20 I 20.000 I 19.000 ' .500 i 9.00 30 
24 24.000 I 23.000 i .500 I 10.50 I • I I I 
30 J 30.000 29.000 .500 I 10.50 I 20 
36 ! 36.000 : 35.GOO I .500 10.50 I 20 
42 ' 42.COO I 41 JOO ,5,)0 1 2.'.JO I * I 

48 ! ~s.coo A7,!}{H) l .500 1::uo I 
! • 

< Standard 

• This size and thickness does 11ot cor,espond to any pipe schedule 

! . Dimensions :onform to ASME 8 " :l 9 ·l material conforms to AS,M A-234 Gi"ace 8 
-, For bevel detail see page 50. 

3. For dimensicnaJ tolerar.ces see page 51. 

Pounds 

0.1 

0.16 

0.28 

0.48 
0.67 
0.92 
1.3 
2.1 
3 

J .5 
5.o· 
9.3 

' 16 

26 
38 
4i 
57 

78 

100 

145 
634 

913 

1,300 

1.675 

www.weldbend.com Cupyng:it '§ : GG2 bv 'Ne -~end Corporation. All Rights Reser,ed. 

http:.1 /ww.;, . wddbend.com'Fttings/C :.ips, ·,;sc ,ps.l1rm 
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Extra Strong long Radius 90° Elbows Page l of 1 · 

YOU ARE HERE: Home> Weldbend Catalog > Fittings > Long Radius 90° Elbows 

' 
Long Radius 90° Elbows 
EXTRA STRONG 
Inches I Pounds 

i"' I.O.+-

J_. ~ A-.f 
For Metric Units >Click Here 

- --

Nominal Pipe! Outside 

I 
Inside I Wail Center 

Pipe Schedule Size i ifa,,r1eter Ciamet~r Thickness To End 

··-· I (T) {A) -
1/2 u.84 .546 .147 1.50 80 
3/4 1.05 .742 .154 1.50 80 
1 1.32 .957 .179 1.50 80 < 

1 1/4 1.66 1.27 .191 1.88 80 
1 1/2 1.90 1.50 .200 2.25 80 

2 2.37 1.93 .218 3.00 80 
2 i/2 2.88 1.32. .276 3.75 80 

3 3.50 I 2 .90 .300 4.50 80 
3 1/2 I 4.00 3 .36 .318 5.25 80 

4 4.£0 i 3 .82 : .337 I 6.00 80 
5 5.56 I 4.81 ' .375 7.50 80 
6 i o.6i3 5.76 .432 9.00 30 
8 i 

,. ~., 
.,.-.,,..,J 7.6~ .500 12.00 30 

10 10.75 I '9.75 .500 I 15.00 I 60 
12 I 12.75 : 11.'75 .500 ' 18.00 * 
14 14.00 13.00 . 500 ' 21.00 ! • 
16 l 16.00 I 15.00 .500 24.00 I 40 I 

'18 I 18.00 I 17.00 .500 27.00 ., 
' 20 20.00 i 19.00 .500 30.00 l 30 

24 24.00 ::too .500 ! 36.00 I * 
30 > 30.00 29.00 .500 ; 45.00 20 I . 
36 . 36.00 35.00 .500 I 

' 54.00 I 20 
42 42.,)0 41 .00 .5()0 : 63.00 I • 
48 ' .4,8.-:lO 47.01) .500 71.,JQ .. 

_., 
< :.:standard 

* This Size anC/ thickness does not correspond to ar.y pipe schedule ,1umber. 

1. Cimensior.s ~onform tc1 ASME 316.9 & material conforms to ASTM A-2::4 3rade S 
For bevel detail see page 50. 

! 
I 

I 

' 
' 

Weight in 
Pounds 

0.26 
0.29 
0.48 
0.79 
1.2 
2.i 
3.8 
6.J -· 
8.6 

12.5 
21.2 
34.4 
71.3 
111 
158 
201 
270 
348 
422 
604 
997 

1,380 
1,880 
2,502 

-

J . For dimensional tolerances see page 51. 
·NWV-1.weidbend.ccm C.:ioynght © ~00~ by Weldbend Corporanon AU R,gnts Resenieo. 
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Extra Strong Straight Tees 

BEN 
YOU ARE HERE: Home > Weldbend Catalog > Fittings> Straight Tees 

Straighf T~es 
EXTRA STRONG 
Inches / Pounds 

For Metric Units >Click Here 

Nominal Outside Inside 
Pipe Size Diameter Diameter 

1/2 I .1.P-0 .546 
3/4 I 1.050 .742 
1 1.3"15 .957 

11/4 1.660 1.278 
11/2 1.900 1.500 

2 2.J'."5 i.939 
2 1/2 2.875 2.323 

3 3.500 ::.900 
3 1/2 I 4 .000 

- ---- -
3.364 

4 4 .500 ' 3.826 I 
5 I 5.563 4.81 3 
6 G.s;;:s 5.761 
8 I 8 f7. 'i 7.61.5 

10 10, 75 9. 750 
12 I ~2.75 11.75 
14 I 14. '.) 0 I "3.00 
16 16.00 15 .00 
18 18.00 I 17.00 
20 ! 20.00 19.00 
24 I 24.00 i 23.00 
30 I 30.00 I 29.00 
36 I 36.JO 35.00 
42 42.!lO I 4,1 . f)O 

48 .t.8 er, I 47.'.JIO 
< Standard 

I 

I 

' 
I 
i 
I 

' I 
' 

I 
I 

' ___ T _ _ _ 

I 

Wall Center To I Center To Pjpe 
Thickness End End Schedule 

IT! (Cj _ _ I (M) 

.147 1.('J(J 1.00 ! 80 

.154 1.12 1.12 80 

.179 1.50 I 1.50 80 

.191 1.88 1.88 80 

.200 2.25 2.25 80 

.218 2.50 2.50 80 

.276 3.00 3.00 80 

.300 3.38 I 
3.38 30 ' 

.318 3.75 I 3.75 80 

.337 I 
I 4.12 I 4.12 80 

.375 ! 4.83 4 .88 80 

.432 5.62 5.62 80 

.50C 7.')(J 7.00 30 

.500 8.50 8 .50 60 

.500 10.00 10.00 " 

.500 l 11.00 I 11 .00 * 

.5O(.l I 12.00 I ·12.00 40 

.500 I 13.50 I 13.50 . 

.500 Hi.00 I 15.00 i 30 

.500 I 17.00 ' 17.00 * 

.500 I 22.00 22.00 * 

.500 I , 26.50 26.50 I " 
.500 30.<.lO 23.00 * 
.500 35 00 33.00 I 

I * 

• This Size and tl,ickr;ess does not co1-respo;1,:J to any pipe schedule ,·,umber. 

i. Cimensions conform !o ASME 316.9 ~ material conforms to A.STM A-234 3rade 8 
For bevel detail see page 50 . 

Page I of 1 

r 
M 

Tl 
1.0. 

J_ 

Weight In 
Pounds 

.37 

.58 

.87 
1.6 
2.3 
3.9 
6.5 
9 

12.2 
16.2 
26.6 
41.8 
76.2 
115 
169 
237 
284 
353 
442 
625 

1,065 
1,610 
1,788 

. 2,300 I 

.) . r;or dimensional tolerances see page :: 1. 
'NIMw.weldbend.:::om Copyright © ;:002 by Weldbend •: orcoration. All Rig n1s Reser,ed. 



Class 300 Dimensional Specifications Page 1 of2 

EN 
'!OU ARE HERE: Home> Weldbend Catalog > Flanges > Class 300 Dimensional Specifications 

Class 300 Steel Pipe Flanges 
DIMENSIONAL SPECIFICATIONS 

~, ·----o -----
$0CXfT WE.LO LAPPED 

'.) I C :{ A ·., '{ y 

Outsrde l , . : ;t *' JDiameter, Pipe 
Piamete1 ' ,Hc,,;iess,Piamete or \Thr.,nded ·'Velrl Size i..il;;i,.Join,· 

}f I Fla~'i(Je, I of I w .,m : 3iiu-1: n ,•,eek 
Flange Minirm!m i Hub Nee!<. I 

1/2 3.75 0.56 ,, . ti() I 0."34 I 0.88 0.88 2.06 
3/4 4.62 0.62 'l. 38 "1,()5 ! 1,0,) 1.00 2.25 
1 4.88 0.69 2.12 1.32 I 1.oa 1.06 2.44 

11/4 5.25 0.75 2.50 1.66 ! 1.06 1.06 2.56 
1 1/2 6.12 0.81 2.75 1.9o I 1.19 1.19 2.69 .., ,,_ 6.50 0.88 3 . .31 2.33 I 1.31 1.31 2.75 
2 1/2 7.50 1.00 3.34 Z.38 ' 1.50 1.50 ~-00 ' 3 8.25 1.12 i 4.02 3.50 1.69 1.39 I 3.12 

-

3 i.2 9.li0 1,1); 
' 5w25 4.00 1 -~ . ; ,, 1.75 ! 3.19 ! 

4 10.00 . 1.25 ' 5.75 I 4.50 "!.1313 I 1 .38 i 3.33 I 

' I 

5 11.00 ( '1.38 7.00 5.56 1 2.1JO 2.ao 3.38 
., 

6 12.50 1.44 8.12 6.33 j 2.06 2.06 I 3.88 I 
8 15.00 : 1.01 10.2:5 0 ='" l " a • ; 2.~...i 4.Z8 .,,,,..,..., 

"· .,t~J, 

! 10 , ,7.50 ! 1.38 1:.a.2 10.'i S 2*i 4~ Z.l.: 4.5::: 
12 2.0G I 1.J..75 112,73 .., ~ ;.~ I 4.0:l 5.1::: 20.50 ; •• wv 

•14 I -:: DO I 1 ... 
' 16.76 I 14.:; '.1 • ~ .,,..., 

4.:!3 ! :J .. ,) ,_ I -· -
16 .::S.:50 i : .:::~ ;~_()Q I 16 . .; J t I 1-- - 4_;·5 5~ 7£ -J • .i... ;? ; 

I 18 w.oo 1 Z .. 3S 2 1 .~o 1 ~lL:?O :uo 5.12 .... ..,i;. 
I 

,.,_..,...., 
20 i '.:0.50 i .:?. im 23.12 : 10.C!J .. , . , 0 5.-50 5.38 I 
14 I 3o.OD ! 2.75 27 . ~2 ! '.:~t. 30 -V9 ' · s . .:c 6.62 ' 

j . lo---Q ..E=:::;r1 P!(Ef ~.......,..-_ ,..-y- y,...i 

I· o---
THReADeD 

- 81 8 82 r Q 
Threao 

Weld Counter-
Length 

Slif)-On, Lap- Nee~ 1 Lap-Jotnt bore 
Threaded Joint, Flange Thre.1ded 
Flange, Minimum 

Minimum Socket Radius Flange, 
Minimum Weld Minimum 

0 '"} .o- 0.88 0.90 0.62 0.12 0.91 
0.62 1.09 1.11 0.82 0.12 1.14 
0.69 I 1.36 1.38 1.05 0.12 1.41 
0.81 1.70 1.72 1.38 0.19 1.75 
0.88 1.95 1.97 1.61 0.25 1.99 
1.12 2.44 2.46 2.07 0.31 2.50 
1.25 2.94 2.97 2.47 0.31 3.00 
1.25 3.57 3.130 3.07 0.38 3.63 
1.44 4.07 -UO 3.55 0.38 4.13 
1.44 4.57 4.60 4.03 ).44 4.63 
1.59 5.66 5.69 5.05 0.44 -5.69 
1.81 6.72 6.75 6.07 0.50 6.75 
2.()(J i 8.72 8.:5 7.98 0.50 8.75 
Z.19 ' 10.83 10.92 10.02 0.50 10.88 
'":09 ..:..~o 12.88 12.92 I 12.00 0.50 12.34 
2.EO I 14.14 14.18 j 13.25 0.50 14.19 
_,., 9 ' 1u. l6 16.19 I 15 . .25 0.50 I 16.19 
2.75 · 18:18 I 18.20 I 17.25 0.50 18.19 
:um ! 20 . .::0 20.25 : 19.25 , /J.50 20.19 
:3.;:5 ! 14.25 I 24.:.:?5 · 23.25 I 0.50 

;c iass 300 S-~ries .ol. 
24.19 

i 'he flanges below ''!_Om 30" - 48" conform to ASTM 816.47 

I Minimum 



Class 300 Dimensional Soecific::tiom 
' 

Page 2 ·of 2 

I N ...,;,..,. , I Outs;de ! Mini11;_u_~ _Thidmess I -~ength I Diameter I , Hub_ I Raised I :=met 
r, · :·· --1 t.Jiameter v1 r,a11!-Je 1 .irough I f r.i b I Diameter I Face I Radius 

Pip~ Size ot - iange ·.iveld Neck Blind I Hub 0• • u Top Diameter r1 
.. 

30 I 43.00 ;3_s;~ :? .:s I 8.25 J~ ,-~ .... oo I :J0.00 33.75 0.44 
36 50.00 4.12 4. ::18 I '9.50 39.00 . I 36.00 40.25 0.50 
42 50. 75 4.69 4.69 I 7.88 43.25 I 42.00 44.75 0.50 
48 57.75 5.25 I 5.25 I 8.81 49.38 I 48.00 51.25 0.50 

Class 300 ao,t Patterns & Bolt Lengths> 

' * Should flanges be required with flat face, shipments may be either the full thickness, or a thickness with 
raised face removed. 1Removal of !Pe raised face produces a non-standard length throu!1h the hub.) • 
** A taper shall ncr exceed 7 degre:is on threede1:!, sfip-on, and lap-joint flanges. 

WELDBEND NOTES: 

I. All dimens,ons are [n inchas . 

., Calculated flani~e weights on page 47. 

3. Dimensionar tolerances on page 70. 

4 . Standard flange facings en i;.ages r:. & "i'3. 

5. We1ding erd bevel information on pages 74 & 75. 

6. Thread siandards 011 o-:19e 76 & ii. 

7. Blind flang1:?s may be pmduced with or without hubs .. 
WW\11/. weld bend.com Copyright© 2u04 by Weldtlend Corooration All Rights Reseived. 

http:, /w,lvw. weldber.d.i.:o m/F:an ges; C b ss0 ·o:20300/c !ass3 OOdimspec.htm 



PROJEGT: 

OWNER: 

GENERAL CONTRACTOR: 
' 

ARCHITECT: 

ENGINEER: 

.- SITE EXCAVATOR: 

MANUFACTURER : 

SUPPLIER:~ 

SPECIFICATIONS : 

U/K BARKER HALL 
STEAM / CONDENSATE 

UNIVERSITY OF KENTUCKY 
34 7 SCOTT STREET 
LEXINGTON, KY 40506 

LAGCO, INC. 
1490 SUNSHINE LANE 
LEXINGTON, KY 40505 
(859) 293-7473 

UNIVERSlTY OF KENTUCKY 
347 SCOTT STREET 
LEXINGTON, KY 40506 
(937) 435-0500 

LAGCO, INC. 
1490 SUNSHINE LANE 
LEXINGTON, KY 40505 
(859) 293-7473 

PLUMBERS SUPPLY 

1.AG'.:O, JNC. 
SHOP :DRAWINGS 

MX/ 3 Q 2008 
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Features 
• 0-ring seats available for exceptional leak­

free performance. reduced maintenance 
cost. multiple cycles with tight shutoff, 
improved seating integrity. 

• Wide hex on valve nozzle provides 
wrenching service clearance tor easy 
installation. 

• Dual control rings otter easy 
adjustability for precise opening with 
cnirnmum □reopen or simmer and exaci 
blowdown control. 

• Pivot between disc and spring corrects 
misalignment and compensates for spring 
side thrust. 

• Gtooved piston model disc reduces 
sliding area ana friction. 

Model Descriptions 
Model 6010: Side outlet. Full nozzle design 
with bronz2,brass trim. Available with 0-ring 
seats. For exceptional leak-free performance. 

Model 6021: Same as Model 601 o with 
Teilon® (PFA l disc insert. For exceptional 
leak-free performance (use on steam only). 

:vlodel 6030: Same as Model 6010 except SS 
:rim (nozzle and discl. Available with 
C -ring seats ior exceoticnal leak-lree 
performance. 

Moael 6182: Top outlet. Full nozzle design 
·- - - -·- w11n-u1mi~81brass tnm. 0-nng seat ava1laole 

- -!er excep!!O~a! !ear.-treo performance. 

Model 6121: Same as Model 6182 with 
Tellon<l> {PFA) disc insert. For e)(ceptional 
non-leak performance (use on steam only). 

Model 6130: Same as Model 6182 except SS 
trim /noz.:le and disc). 0-rmg seat available 
tor exceotional leak-free performance. 

Jlodel 6186: Top outlet. Full nonle design 
Nlth bronze/brass trim. 150 psIg !10.3 bargj 
maximum set pressure. Replaces Medel 86 
(original equipment only). 

Model 6283: Over-sized side outlet. Full 
nozzle design bronze/brass trim. 

Model 6221; Same as Model 6283 with 
Terlon-~ (PFA) disc insert. For exceptional 
leak-iree performance (use on steam only). 

Model 6230: Same as Mooe! 6283 except SS 
trim lnozzle ano disc). 

Model 6933: Same as Model 6010 except 
certified for ASfvlE code Section IV. Low 
1ressure steam neating boilers set at 15 psIg 
[ 1.0 oargj only. 

Model 6934: Same as Model 6021 except 
,::ertified tor ASll11E code Section IV. Low 
pressure steam neating boilers set at 15 psig 
[1 .0 bargj only. 

1:qca I Fiow Control 

ASME Section I and VIII, Steam, 'V' and 'UV', ASME Section 
VIII, Air/Gas 'UV' National Board Certified. Models 6933, 
6934, and 6935 are ASME Section IV, 'Steam', 'HV' National 
Board Certified. PED Certified for Non-Hazardous Gas. 

I • 
I 

Model 6935: Same as Model sc;·,o except 
certified for ASME code Sect1or. iV. Low 
pressure ;team heating boilers s-,t at 15 os1g 
[1 .0 bargJ only. 

Applications 
• Sleam Boilers and Generators. 

• Air1Gas Compressors - 'reciprocating or 
rotary - portable or stationary, intercoolers 
and aitercoolers. 

• Pressun Vessels - containing steam, air 
or non-hazardous gas. Including tanks, 
receivers. sterilizers and autoclaves. 

• Pressure Reducing Statmns - protection 
of the discharge or low pressure side of 
system. 

Pressure and Temperature Limits 
Models 6010, 6021, 6182. 6283. 5221 
Sleam Ser,rice 

'.: ·o :::~o psIg [0.2 le ' 7 2 barg; 
-•;i)" to "'06"F [-51 " to 208'·C1 

Model 6010 

Air/Gas Service 
3 to 300 psig [0.2 to 20.7 barg] 
-60° to 406"F [-51 ° to 208°CJ 

Models 6030, 6130, 6230 
Ste,am and Air/Gas Service 

cl 10 300 psig [0.2 to 20.7 barg] 
-80 to 425 ' F (-51° to 218°C] 

9 ;;a·iient seats determine temperature range. 
,5eq page 11) 

2. Teti on·~ :s a registered trademark of E ... du 
P0nt oe Nemours Company. 

Kunkle is either a trademark or registered 
tracemar!< 01 Tyco International Services AG 
•~r ,i ~ aifii1ates in the United States ana/or 
.::ther ;ountnes. All other ::irand names, 
?rccuct names, or irademarkS belong to their 
respective holders. 
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Parts and Materials 

i3 

12 

11 

10 

9 

B 

7 

6 

5 

3 

\ 

Modds 60 '1 (', \;tX!O <J2GS; 
6230 . .':i93J, ::t35 

14 

5 

~5 
16 

18 

17 

18 

21 

Models 6121, 6221, 6934 
Teflon® Seal: Configuration 

Moc!e1s 6010, 6030, 6283, 
5230.6933,6935 

- ption,.! Soft Seat 

Models n182, 5~2·L 6i130, 6186 
Top ::; , .let Cor,tigmation 



-

No. Part Name 

Nozzle 

2 Body ~ ill ':krnw 

• 3 Warn Ring Set Screw 

4 Diec 
5 Wire and Seal 

6 Guide Set Screw 

7 Retainer Nut• 

8 Stem 

9 Body 

10 Lever 

11 Jam Nut 

12 Lilt Nui 
13 :::ao 
14 Lever P n 

15 Cao Se1 Screw 

16 Compression Screw 
17 Spnng 

18 Spring Step 
19 Sterr> Retainer 

20 Guide 

21 Warn Ring 

22 Seat 
2~ Seat Ret~•!lfr 

1. Models 6021 6121, 6221 and 6934 Tefloll'~, 
ophonal 0 -nna seat available for all others 
except Models 6933 ana 5935 

2. Sec11on IV only. 

3. Models 6030, 6130. 6230 and 6935 are 
SS SA351 -CF8 

4. Models 6030, 6130, 6230 and 6935 are 
SS SA479-304 rD thru H Ontice .)r SS 
SA479-316 (J Onfice). 

5. Mode1s 6030. 6i30 an<l 6230 are SS 
SA479-304. 

Materials 

BAS B283-C48500 for D Orifice-' 
BAZ SB62 for E thru J CriliceJ 

33 18·8 
ss 18-8 

B21 C46500"' 
SS Wire and Lead Seal 

ss 18,8 

Brass 816 

SS, AS82 TY416 
BRZ 8584-C84400 

STLA109or 
, JIS SPCC Eqllivalimt/Zf!-l flfa(ed Yellow 

Brass 816 

STL A108-t018/2N Plated 
S r<.S B176 Alloy 230A 

STL A10.8-l2l 14 

ss 18-8 

BRS 616 
ASTM A-313 TY 631 

BRS B16 

BAS B16 

8RS B16 for D anti E Otiiice, 
BRZ B584-C84400 fOl' flhru J On11cs 
BAS 816 

'Vote 1 
8 "1S '3H,.c 



-
Series 6000 and Modeis s93::,.;;;935 ASME Section I and vm, Steam . .l~SME Section VIII, Alr/Gas 
National Board Certified. Models 6933-:6935 are ASME Section IV, 'Steam,' National Board Certified 

" 

Model Orifice Connections 
Numbert ANSI Standard 

-

Inlet 
in [mm] 

60 .. DC# D 1,;:: [12.7] 

()0 .. 00~ 0 ¼ [19.0J 
61 .. DC# D 1/~ [12.7] 

60 .. ED# E ¾ ['9.0] 
60 .. EE#2 E [25.4] 

a1••EO# 
' 

E 'J/4 [19.0] 
62 .. ED# E J/4 (19.0] 
so~#FEIF F [25.4] 
60 .. FF#2 F 1 ' /4 ·[31.8j 

s1••FE1f' F [25.4] 
62"FE# F ;::5.4] 

60-GF#> G 11is [31.8] 
60 .. GG#2 G , ,;., (38.0] 

a1••GF# G 1¼ [31.8] 
62 .. GF# G 11/a [31.8] 

·6Cl .. HG# H 111. [38.0] 
o0 .. HH#2 f.l 2 /51.0] 

a1•"HG# H 11/,2 [38.0] 
62 .. HG# H 11/~ [38.0] 

6◊-JH# J . 2 [510) 
60 .. JJ#2 ,J 211;2 :_64.0j 
'61 .. JH# J 2 ) 1.0: 
52•·J t--1# J ::: 1.01 

Replace asterisks with desired model number. 
Replace II with des,rect seat material. 

2. Model 6030 available cnly ,,, x '1-: -•nch 
[12.7 x 19 mmj, ¾ x 1-rncn [1 9 x 25."1 mm]. 
1 x 1 ¼-mch [25 .4 x 31 .3 mm], 1 'I• x 1 lle-•nch 
[31.8 x 38 mmj, 11.1~ x 2-inch [38 x 51 mm] 
and 2 x 211~-,nch [51 x 64 mm]. 

3. Models 6933, 6934 and 6935 have same 
dimensions as Mooel 601 o. 

Outlet 
in [mm] 

3/4 (19.0l• 

J/4 [19.0] 

[25.4] 

[25 ... j 

1¼ (31. ;-51 

1¼ [3i.8] 
1¼ [31.8] 

1,,2 !38.0] 

!'/~ [38.(J] 
11/: [38.0) 

.2 [51 .0] 

[51.C] 
2 [5 1 CJ 

21/;: !64.0J 

2112 [64 .C] 
':!_I/: [64.0] 

:l _76 .Cj 

Valve Dimensions Approximate 
in [mm] Weight 

~ B C lb [kg] 

2 1.s [54j 1c/a [41 ] 6½ [165} 11/2 (0.7] 

2 1/~ [54) iS/a [41j 61/2 [165] ill4 [0,81 
6 "~ [165] 1¼ [0.6] 

2'J/a [60l 1¾ [441 71/';!. [191] 21,~ [1.11 
211 .... [64] 1 ·. 4 [44] 7S/a (194] 2¾ [1.2] 

7½ [T91 ] 2¼ (1.0J 
27 'u [73I 1¾ [44] 71/;l [191] 23/4 [1.2] 
25is [67] 2 [51) B1/2 {2161 3l/2 t-uic] 
27/g [73] ~ [51 ] 83/4 [222] 3¾ [1.7; 

8112 (2221 in~ [1 .5] 
27-rt [73] 2 [.51 l 8'h [222] 3!3/4 [1.7) 

31,a [,9] ,23/a {60] 9$/s [244l 5•/~ (I.~ 
33/a [€6] 22/d [60] 10 [254] 5¾ [2.13 : 

9-'i/a. {244] 5 f2,31 
33/~ [86] 2 1 14 [57] gs/a [244] 53/4 [2.6] 
::!jh (32] 2 J/4 (70) 105/a [~70J 7¾ (as1 
+1 '3 [1 ) 5 2j/~ ,70! 111/s !283} 8 [3.6j 

tOSfs {270] 7>/4 [3,31 
31 ~ [98) 3 !76] 105/a [270) 8 [3.6] 
4 1/4 ["CS) 2,3/G [86) 135/a [346] 15¼ [7.QJ 
4 ' .', [1 14) -3 311:, t86] 14 [356] 15¾ [7.2 ] 

135/s [346! 16 ras1 
4 c:J .. ~ ... ~ 

! i '' i :r1 'a [r GJ 1C0la [34 S) 1://J [7.0] 



Capacities 

1. No code stamp or -~s· on nameplate below Orifice Area, in2 15 ps1g set. 
D E ~ G H J 

(0,121) {0,216) (0.338) (0.554) (0.863~. (1.414) 
3 28 50 78 127 198 325 
~ 32 57 89 146 228 374 ~ 

6 39 70 109 178 278 456 
8 45 80 125 2Q5 319 523 

11) 50 89 139 228 355 582 
15 64 114 178 292 464 744 
20 73 1_;31 205 336 524 858 
25 83 148 23e 381 ooa 972 
30 93 166 259 425 663 1086 
35 104 185 289 47.4 

., 
739, 121 1 

40 114 204 319 523 815 1336 
45 125 223 349 572. 892 l41i1 
5C i3-3 242 379 621 968 1586 
55 146 261 409 871 1'045 171 1 
60 157 281 439 720 1121 1837 
65 168 300 469 7$ 11'97 1962 
70 179 319 499 818 1274 2087 
75 189 338 529 867' 135'0 2212 - 80 200 357 559 916 1426 2337 
85 21 1 376 589 965 1500 2482 
Q C ~'- 221 395 619 '1014 1579 2588 
95 232 414 648 1063 1656 2713 

100 243 434 678 1112 1732 2838 
"iG:5 <'.54 453 708 1151 1808" 2963 
'' ~ 2€ -1- ,-... 

~I L 738 1210 1885 3088 
1·ic 275 491 768 1258 19:61 32.1'3. 
1,2C 286 510 798 1308 2038 3339 
12.5 296 s:m 82S 1"357 2t14 ~ 
130 307 548 858 1406 2190 3589 
13E 318 567 888 t4$5 2267 3714 
140 329 586 918 1504 2343 3839 
145 339 606 948 15$ 24® > 3964 
1 "' ~- 350 525 978 1602 2496 4090 
me 371 663 1037 1700 2649 4340 
17C 393 70i 1097 1798 2802 4590 
'80 4"14 7.39 1157 1897 2954· 4841 
1 9C 436 778 1217 1995 3107 5091 
200 45i' 816 1277 2093 3260 5341 
2·;0 478 85<1 1337 2191 3413 5592 
230 500 892 1396 2289, 35fJ6 S842 
230 521 931 1456 2387 3718 6092 
24C 54;5 969 1,516 248$' 3871 ~ 
250 564 1007 1576 2583 4024 6593 
2GC 586. 1045 1636 268T 4177 Jla,tJ ,,-.~ 

607 1084 1696 2779 4329 7094 ~ 1 ... : 

--. 2"'- 528 1122 ,71"..s 2877 4482 ~ 
..,~ 

29C ~50 1160 1815 2975 4635 7~94 
JC} 57•1 . ' 1193 :875 3074 4788 7845 



Capacities 

Orifice Area, cm2 1. No code stamp or 'NB' on nameplate below 

D E F G H J 1.0 barg set. 

[0.781] [1.394] [2.180] [3.57<li [~.567] [S.1 23J 

0.2 45 81 126 ~07 322 528 

-0.3 55 98 154 252 393 "644 
0.4 63 113 177 290 452 740 

0:.6 77 138 215 353 549 900 
1.0 104 180 281 461 718 1177 

t.s 123 220 345 565 880 1443 
2.0 146 261 408 669 1042 1708 

2.5 171 305 477 782 1218 1996 
3.0 196 350 547 396 1396 2288 
3.5 221 394 616 101t 1574 2579 
4.0 246 439 686 1125 1752 2B71 

4.5 271 483 756 1239 le30 3163 
5.0 296 528 826 i35~ 2108 3453 

. 5 . .5 321 572 895 1468 22ee 37.46 
6.0 346 617 965 1582 2464 4038 

6.5 371 662 1035 1696 2642 4330 
7.0 396 706 1104 1811 2820 4622 

7.5 421 751 1174 192:: 2998 4913 
8.0 446 795 1244 2039 3176 5205 
8,5 471 840 1313 2153 3354 5497 
9.0 496 884 1383• 2.:..:8 353? 5738 

9:.5 521 929 1.J53 2282 3710 5080 
10.0 5«5 974 l t,~3 2496 388B 6372 
~C.5 570 1-016 1592 "jj j 1 -+Ci.O 06,3,.; 

11.c 595 1C'::: 16'3~ =:.-zs 4~4-+ 6955 
11..5 620 1107 1732 233"2 44M'°' t'..:. 7247 
12.0 645 1152 1801 2953 46CO 7539 
12.S 670 1197 1871 3053 4778 7831 
13.0 695 1241 1941 3182 4955 8122 

'f3-,S 720 1'286' 2011 3296 51::;4 fJ<l.1 4 
14.0 745 1320 2080 3411 5312 370€ 

1'-4.5' 770 1375 2150 352.5 54£0 39ft7 
15.0 795 14l9 2,:W 363S sees 92SS 
1'6.Q. 845 1509 2353 3868 6024 967~ 
17.0 895 1598 2 499 4096 6381 1C456 
1!1.0 945 1687 26$9 -1.::25 6737 1·1040 
19.0 995 ,,-5 27i7 -~55~ 7CJ93 .. 1£~~, 

20.0 1045 18;::; 291 7 .;.-;a~ 7.;..19 12207 

. .,_ 



Capacities 

1. No COde stamp or 'NB" ;:m nameplate be!ow Sei Pressure Orifice Area, in2 
15 ps,g set. 

(psig) D E F G H J 
{0.121} {0.216) (0.338) (0.554) (0.863) (1.414) 

3 87 : 55 243 398 621 101 7 

... 100 178 279 457 711 1166 

6 121 215 337 552 860 1409 

8 137 245 384 629 960 1606 
~o 152 271 424 695 1083 1775 

15 179 319 500 819' 1276 209'1' 
20 206 368 576 944 1471 24i 0 

25 234 417 653" 1070 1'666 2730 
30 261 466 729 1195 1861 3050 

35 291 520 813 1333 2Q76 3401 
m 321 573 897 1470 2291 3753 
l !j 351 627 981 1608 2505 4105 
.:0 3:;1 681 1065 1746 2720 4456 

55 411 734 1149 1884 2934 4808 
60 442 788 1233 2022 3149 5160 

6£ 472 842 1317 2159 3«64 a51f 
:·0 502 896 1401 2297 3578 5863 

-~ 532 949 1486: 2435 31.93 6215 
BG 562 1003 1570 2573 4008 6566 

35 592 1057 1654 2710 'Im 6918 

" 622 1110 1738 2848 4437 7 270 

36 652 1164 1822 2986 4651 7621 
... J8 682 1218 1906 3124 +866 7973 

105 7 f 2 1272 1990 J262 50A1 l"~~ 

1 ·,•: , ... ~ 1325 2074 3399 52&5 8676 

! 15 773 1379 21sa 3531' 5510 9028' 
·~,, i c.. ... 8C3 1433 2242 3675 5725 9380 
1"'!: 933 1487 2326 3$~ 5939 97.31 
13C 863 1540 2410 3950 6154 10083 

135 893 1594 2494 4088' 6368 1'0434 
1 ~:: 923 1648 2578 4226 5583 10786 
1-E ~53 1701 2662 43~ 6798 H 13.8. 
1:SC :383 1755 2746 4502 7012 11489 
160 1043 1863 291'5. 4777 1442 1-2193 

,, 110'1 1970 3083 5053 7871 12896 
~EC 116! 20i7 3251 5328 Sa® 13599 
;90 12~>,. 2185 3419 5604 8729 14303 
200 1284 . .2292 3587 587S 9i '$ 15006 
21G 1344 2400 3755 6155 9588 15709 
220 1404 2507 3923: 6430 10017 1641a 
: 30 1465 2615 4091 6706 10446 17116 
2,.() • .:: ')i:.: 

·----- 2722. 4.259 698,f 10876 _'17B1'9 
2::- 1535 2829 4428 7257 11305 18523 
2:~ 1.S~-S 2937 4596' 753~ 11734 'm:226 
n ~~ <..., FOS 3044 4764 7808 12163 19929 
2SC 1766 3152 4932 8084 12592 .20632 
,2:3 · 1826 3259 5100 8359 13022 21336 
o~o 1886 1:367 5268 863.5 13A51 2E039 



i;dpacities 

Orifice Area, cm2 1. Ne code stamp or NB' on nameplate below 

D E F G H J 1 1 oarg set. 

[0.781] [1,394] [2,180] [3.s - ; 1 [5.567] [9.123} 

0.2 39 69 108 ·1 r 276 .(53 

0.3 47 84 13-1 215 335 549 
0.4 54 96 150 246 383 628 

0'.S 65 115 181 296 46.1 756 
, .o 81 144 226 37C 576 94.1 

1.S. 98 175 273 448 69B 1144 
2.0 116 207 324 530 026 1354 

2.5 135 242 378 621) 366 1582 

3.0 155 277 433 711 1707 1814 

3.S: 175 312 489 801 1248 2045' 
4.0 195 348 544 892 1':.tl9 2276 

4.5 215 383 5~9 ~d2 !5.:0 250d 

5.0 234 419 654 H17J 1F1 273G 

5.5 254 454 710 1164 1512 2970 

6.0 274 489 765 1254 1934 3201 

6,5 294 525 820 1345 2095 3 43:l 
7.0 314 560 876 1~35 2236 366.! 

7,5 333 595 931 1-32~ 2277 3895 
8.0 353 631 986 1517 25 18 4 1'.::7 

8.5 373 66.6 1041 1707 2659 4358 
9.0 393 ,""01 1097 1798 28CO • 4589 

9.5 413 , 37 11.32 1asa 29t,2 4320 
10.0 432 772 1207 1c-:-r.. 3CZ,3 5052 

10.5 l"'~ ¥~ [\;i ~--=::-: -.,,.:_ .... ~ ..... ~ 

., 1 0 4 t ~ t ].t., ,: 12 18 :1 e~ ~2f ::. ~~ ~. 

tt.5 492 .878 1373 Z:5, ;351.,5 5,4o 
12.0 51 2 913 1428 2:::-11 35 •-~, 59-7 

l2i5 5-31 949 1463 2 1-32 3728 52.CE 
13.0 551 984 1:39 

,.,,.._,.. 
'-.:>c::.v 3929 0-139 

t-3,6 .571 1019 1594- 2 - 1.::. 4C71 ~=--"I J -:1 .. 

14.0 591 1055 1649 2°04 -t2~ 2 .;902 

'l:4.9. 61~ 1090 1705 2::'95 4353 7133 
15.0 630 11 25 1760 288~ 4494 7365 

16.0 670 1196 1870 3C6& 47,6 7.327 
17.0 710 1267 1931 3ZLt;: ':C.:.9 8290 

18.0 749 l,. ., 
.:.J~i 2GS1 %.:., =•....:'""' 37,3.,;,_ 

19 .0 78 9 1.:.0£ 2::.02 3ti i . 5SL-~ J_ '3 

20.0 829- 1479 2;:;·,3 J;J -;..,\..5 -367,3 



-

C ,,.,.:_ ... ~...., .,... ,_ 
._.~ ....... ~ . ...,. 

Capac·tles 

Set Pressure 
(psig) 

' !:l 

20 
2:5 

30 
:JS 

,l() 

.. s 
50 

55 

60 
. f 

"'0 

3;:; 
3. 

9G 
95 

,co 
105 

110 
1 1E 

1.:c. 
.2!: 
-~~ 

1 >-: 

1.1-:, 

1 -· 
1 ~ r 

1 J ',,., 

-ac 
1!:!0 

: oo 
21G 
~~o 

.::~~ 
:'(.:.(j 

23.~ 
':::ii} 

2:::. 
,:- ... '---
:!9( 
JCC 

D E 
(0.121 ) (0.216) 

P 3 309 

201 35:8 
22a ~ 407 

255 456 
283 504 

310 553 
337 602 

365 651 
392 700 

419 748 
447 797 

414 841 
)_ 897 

531 9.47 
559 998 

587 1048 
615 l098 

04" ·~ 1148 
671 1199 

700 1249 
728 1299 

755 1349 
7FA 1400 

:.' .: i ~.J 
~-l 150C 
~-E,t, 1550 
897 1€01 

9~5 '.651 

981 ·,, 51 

1C:J7 1852 
1094 1952 

1150 2053 
~206 2153 

1263 Z:54 
1319 2354 
1375 r455 
1-'12 2555 
1.:.1..S 2656 
1:;44 2756 
. t:•~S 2857 
11;~;· 2957 

~71~ 3058 
~7153 315<3 

Orif ice Area, in2 
F G H J 

(0.338 ) (0.554) (0.863) (l .414) 

"-84 793 1236 2025 

560 918 1431 2344 

637 1044 1626 2664 

713 1169 1:821' 2B83 

789 1294 2015 3302 

866 t419 2210 3'822 
942 1544 2405 3911 

101& 1669 2?00 4260 
1095 1794 2795 4580 

1171 1911'¾ 2990 4899 
1247 2045 3185 5219 

1325 2172 3384• 5544 
1404 2301 3585 5873 

1483 2430' 3785 6202 
1561 2559 3986 6531 

1640 2688 4167' 6860 
1718 2817 4388 7189 

1797 2946 4588 7518 
1876 3074 4789 7847 

1954 3203. 49!,lO 8176 
2033 3332 5191 8505 

2~ 12 3461 5392 8834 
2;90 3590 5592 9163 
,--,.~ ' 
~ ... ,:,, 371S 5753 9492 
:2248 0848 c-n n,t ._,,:,.:, ... 9021 

2426 3917 6195 10150 
2505 4105 6395 10479 

2583 4234 6596 1'0808. 
2741 4492 6998 11466 

2898 4750 73SS 12123 
3(55 5008 7801 12781 

3212 5265: ~02 f3439· 
3370 5523 8604 14097 
3527 57.!i1 0005 14755 
J684 6039 9407 15'113 

384-Z 6297' 9808 16071 
3999 6554 10210 16729 
4156 6812 1P612 1-1367 
431:J 7070 11013 18045 
4471 7328 114T5- 18.703 
4628 7585 11816 19360 
4735 7643 1i2218 2001a 
-19'12 8101 12619 20676 



Capacities 

Orifice Area, cm2 
D E F G H J 

[0.781] [1.394] [2.180] [3.5,4: (5.567] [9.123] 

1.5 95 170 26€ -!,3.J 630 -: 1 1 ·◄ 

ia • 113 202 316 519 808 ' 1324 
2.5 131 234 367 601 926 1534 

3.0 149 266 417 683 1064 1744 
3.5 167 299 467 765 1192 1954 

4.0 185 331 517 848 1320 2164 

4.5 203 363 567 930 1449 2374 

5.0 222 396 619 1014 1580 2589 
5.5 240 429 670 1099 1712 2806 

6.0 259' 462 7~ 1184 1844 :;022 

6.5 2n 495 774 1Z69 1S76 3238' 

7.0 296 528 826 ·,353 21G8 3455 

7 .5 314 561 <J77 1 •~= 22:0 367 ' 

8,0. 333 594 &W 1523 2372 3887 
8.5 351 627 981 1608 2:'04 410<,. 

9.0 370. 660 1032 159::. 2132£ 4320 
9.5 388 693 1084 1777 2768 4537 

10.0 407 726 1136 136.Z '-soo 4753 
:0 .5 425 759 1187 1947 3032 4969 

11.0 444 792 1239 2031 3164 5186 
11 5 462 825 1291 21 10 JZ96 t402 

12.0 481 858 1313 2'•r .:...v, 3-128 5618 
1:::.s 499 892 1394 22F.6 3560 5835 

12 (1 r.• a !J" : ~- 1 11:; ~::.,.1 ·: ..:~ ... 2 EDS ! 
n.5 ::i~i ; ::;1-c( , . .1:=t: ,,, r. ~ .. :,:,L: 62b.' 

14.0 555 9'1'1 1~4S 2"54C 3557 6424 
14.5 574 102.i. 1€01 2325 4C39 67(.Q 

15.0: 592 1057 1653 271 '.: 4221 eg·7 
15.5 61 1 1090 17C4 2:'94 4353 713: 

17.0 629 n23 1756 2';.f•~ 44-95 7349 
17.0 666 1189 1860 3tJ4S 4749 7782 

18.0 703 1~55 1963 32' L 5013 8215 
19.0 740 12~1 2066 '.338.; 5277 8647 

20.0. 777 1~8', 2~70 35_;;· 5541 SC·80 

Models 6933-6935 ASME Section IV, Low Pressm ~ Steam. ' '.-IV' Natiorial 
Board Certified 

Orifice, Area in2 (,:m2J 
D E F G H J 

0.121 0.216 0.338 0.554 !l.863 1.414 
{0.7811 (1.39l11 [2.181.'l [3.S'i"4: [5.567] (9.i23] 

15 190 338 530 ses 131:2 2215 
(1.0l [86] [153] l'.::401 [394] {613) [1005] 



s~at/Seal Materials Service Recommendation 

··"to,••· 4 -10 ,,) 406 Fl [·.??. to 20B"'C] Air and Gas 

E:hv!ere ?ropyf<?ne (-70 to 4CO' Fi'[-57 to 205°C] Slaam 

ASME Section I and VIII, Steam, ASME Section VIII, Air/Gas National 
Board Certified. Models 6930, 6933, 6935 ASME Section IV, National 
Board Cartified 

Mc1del 
Number 2 3 4 Is I 6 
P,::sitio 11 I 

Example f3 0 0 H G 

I - , ·....._ __ 
l\licaei _ _ i 

f'l10 i: 120 62?0 
e:r .::1 " 1% 6933 
f <l:C ':2'81 6934 
•.! j ~~ ,,:~·. 6935 
e1.::1 

Orific~ 
D G 

H 
F J 

:rne, Si2e --- ------- --' 
, • 1 •-+n<"h 1 :?.71 

=' ., · inch I l ~.J · 
~ - 1-inch [25 . .t] 
r- - ·, · 1, .1nc!1 ;31 .8) 

(?: - , •o-1rch !~8 11 
r1 ::. ,ncn [50.ilj 
J - 2,.~-inch [63.5) 

7 

M 

Saat Maten;:,! - --- - - - ---
11 MP.ta! 
E - E?R 
V - \/1tonc~ 

'iariatioa (01 t '1rough 99) - - - --- ~ 
L' i - Plain ievcr 
02 · Plain iever with vrbrat1on dampener 
o:, - 0 1ain fever with gag 
cu - asp Tl1reads 

Oesic;n R1:311ision 
, • ... ,:ates ncn-,ntercnar,geacle rev,s,on. Dash (·l it ongmaf design. 

Valve Service - - --------- ----- ­
.i, - •itccifr 1SME Sect1cn I 
i< - -'ir ..3a; ~SME Section 11111 
.• · 2!e.;n, .~SME Section Viii 

G Stes,n ASME 3ect,on IV 1Mooels 5933, 5934, 6935 only) 
P · S team. Non-code 
' I • "'ir, Nor,-code 

Scr:ng ~aterial ___ ____ _____ ___ _ _ __, 

,\1 · '33 

Set ?~essure --- - -------- - - ---------' 
·' •: · i f' .• ;,~ . J oa,r,] , ntv fer Models 10923, 6934. 6935 



s~r~'=~ sn~~ -

• 

Facility Phone: 828-669-3700 

Tyco Values & Controls 

www.kunKtevalve.com 

r .:11·« t.;.;mrol (Tf".;l i;,cr11oe, -no .r-tormauon herein ,n ~ocd rctlltl 0u: 11dkes no eor' ;o+-- •• ·1.::n •• !l l.:J 1'.S r.on-p,ehans"·~noss or ..1.:;umcv Tlus data sheet 1s lnteocad on4y as a iJUtda to ;FC µrocuctS and S'Jn,·1Cc$. 
~,v10'uats uJ,,.q 1h.s >ilta &h~ t r.iu .t me:c.~'" :heir m,:eoeti~ntJ•Jagment 1.1 ev.:1ium1nq poJu.;t r,eJec!.1:.in ma e·ermimn,g pn:ouc: acp•ooria1~11ew :011he1r part1ctHar ourpose: 3M ::ystem ·equ1remerus. TFC tMKES 

,JQ ~l: ;:.'HE:SENTAT'Q!'J-t; OR '.Vii.RP.ANTI=~. EITl--fER E:<P~ESS OR :MPLIED. iNCl • .'C':tJC ~/lThVUt LIMlfATlmJ A iJY W,),RflJU•JTIES Qt ~1EMCHANTASILITY CR FIT.\:ESS FOA A PARTICULAR PURPOSE Wllrt 
, ESPECTTO me NFORMATIOU SET °C?Th HEREIN O R THE P ACOUCT(5) ro WHlr'.• · - e "JFORMATIQ~; REF=AS. ,CC~ROl t!GL't 'FC Will ~ BE 'lE:P:llJS151.E FOFI DAMAGES (OF ANY KIND OR 
NJ...fUAE, NCLUCl~•G NC,02"fTAL, .NO!RECi' 0 A CONSEQUENTIAL OJ.i ,l.6GES1 P.E$LL7•tJ~: -=ROM ..,_,E VSE VF .JR .~EUA"-.1;C UPON TlilS ;NFORMAT1CN :,a.tcn:s and P11(ents Penmng n Itta U.S. r'J.Od 
ore1qn :::ountnes . ... '/Co restfrves rhe i;int to cnango prociuet oes,gns ond tiOecriicallons ·N1ttlctl~ M:.i..a 
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