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MULTI-THERM 500 GENERAL NOTES

1.0 GENERAL

THE SCALE SHOWN ON THE DRAWINGS IS FOR REFERENCE PURFOSES ONLY. DO NOT

YIE cva LA TIES

PAF) DIAWING LavCuT [FOL - SEE NOTE 5.0

TR PURCHASER MUZ™

CLANTYTY OF FIELD JOINTE Wil FE SHOWR O THE

rURNILE ANG /OR VERIFY THE “CLLOWING INFORMATION BEFORE

MANUF ACTURING OF THE SYSTEM CAN BEGIN:

1.3 FIELD MEASUREMENTS — THE ACCURACY OF FIELD MEASUREMENTS, INCLUDING
WALL THICKNESS AT ALL POINTS OF ENTRY, ARE ENTIRELY THE
RESPONSIBILITY OF THE PURCHASER.

1352 DESIGN CONDITIONS — THE DESIGN PREZSURE AND TEMPERATURE MUST BE
VERIFIED BY THE PURCHASER.

1L.3:3 SLOPE OF THE SYSTEM - THE SYSTEM SLOPE IS SHdWN ON THE DRAWINGS

WHERE APPLICABLE.

PURCHASER

2.0 PRODUCT DESCRIPTION

T4
G ¥

e

THE SYSTEM SLOPE MUST BE VERIFIED BY THE

MULTI-THERM 500 COMDUIT 1S A DRAINABLE, DRYABLE AND PRESSURE TESTABLE

STEEL CONDUIT SYSTEM CONSISTING OF A SEXVICE PIPE. INSULATION, AR GAP

AND PRESSURE TESTABLE STEEL CONDUIT WiTH POLYURETHANE INSULATION
AND QUTCR FRP JACKET

MULTI-THERM 300 (& FABRICATED TO FIELD DIMENSIONS,

3.0 DESIGN CONDITIONS/CRITERIA

L

i
wl

SERVICE FRESSURE AND TEMPERATURE:

SERMCE

PRESSURE (PSIG) | TEMPERATURE /DEG. F)

HIGH PRESSURE STEAM (HPS) 300 PSIG

300° F

THE SERVICE PIPING IS BESIGNED AND MANUFACTURED IN ACCORDANCE WITH ASME

a3 1.

THE PIPING SYSTEM 1S

JECIGNED FOR THE ABOVE DESIGN CONDITIONS.

PURCHATER'S REZPCMSEILTY ~C VERIFY THIS INFCRMATION IS CORRECT AND
WITHIN THE CONDITIONS DESIGNED FOR.

IPERATE THE SYSTEW

A STRESTS AMALYSIS %5

THIS PIPING SYSTEM HAS SEEN MADE ASSUMING THE

IT 1S THE

DIMENSICNS AND DEZIGN CONCITIONS SHOWN ON THESE DRAWINGS ARE CCRRECT.
THIS SYSTEM 'S WITHIN THE LIMITS SET FORTH FOR ALLOWABLE STRESSES IN THE
CODE, FASED JPON THE ASSUMPTIONS HEREIN.

THE SYSTEM 1S DEZIGNED TO ACCOMMODATE THE SERVICE PIPE THERMAL EXPANSION
WITHIN THE CONDUIT ELBOWS AND £XPANSION LOOPS.
ATCOMMCDATE THIS MOVEMENT

SHIRE GLAND LCAL. R WATERSHEDS ABE USED THE CERMICE =8 oDedhas
: > i J0OTHE CORMUIT THE AMCUNT OF MUve = 3

ON THE CRAWINGS

. 4.0 MATERIALS

THE CONDUIT 'S SIZEE TO

“

4ULTI-THERM 500 MATERIALS

ITEM S ZE MATERIAL
A SERVICE PIPE 3" SCH 80 ASTM A108, SEAMLESS, GRADE B,
CARBON STEEL PIFE
ZERVICE PIPE TITTINGS ALL BUTTWELD, ASME 816.9, WROUGHT
STEEL, LONG RADIUS, ASTM AZ224
WPH, SEAMLESS
SERVICE PIPE INSULATION ALL MINERAL, WQOL, DELTA PC

SUPPLY DOUBLE LAYER INSULATION
WITH STAGGERED JOINTS FOR

STEAM LINES

CONnUIT

8" TO 26" 10 GAUGE
28" TD 36" & GAUGE

ASTM A133 SPIRAL WELDED/A135 ERW

CONDUIT COATING—CXTERICR} ALL POLYURETHANE INSULATION AND
OUTER FRP JACKET
CONDUIT INSULATION 1" THICK POLYURETHANE

2.0 LBS/FT ¥ NOMINAL DENSITY

< 90" CLOSED CELL

OUTER JACKET

0D £ 157 080" MIN, THICK

FIBERGLASS REINFORCED PLASTIC

15" < 0D = 24" 1207 MIN. THICK | (FRP) ¥
ANCHGOR, REDUCER | A ASTM A36
& END PLATES !
SUPPORTS | ALL GALYAMIZED STEEL

5.0

6.0

7.0

INSTALLATION

51

o

L &

5.4

5.6

ALL PIPING SHALL BE INSTALLED AND TESTEC iN ACCCRDANTE WITH PERMA-PIPF'S
INSTALLATION INSTRUCTION MANUAL FOR THIS PRODUCT

A PART DRAWING LoYC'T (600 ) SpALL 8E P C¥aRIEH 208 PERMA -RIRE'S o "ORY
WITH EACH SHIPMENT  THE 20, (NDICATES ~ = LOU-7WON GF THE 2.0 Join°2

AND THE PART NUMBER CF “ACH FACTORY F E7 "AYEDL SIETE HE &0p THAL, BF
USER FOR FIELD ASSLMEL: UF THE PIPING © 37 7w

PERMA—PIPE STRONGL™ RECC MMEND THAT AL. FIELD JOIMTS REMAIN UNCOVERE . <hT
EXPOSED FOR TESTING PURPOSES.

PERMA—PIPE DCES NOT RECOMMEND BACKFLUING SRIOR TO FIELD JOINT TESTING
VIOLATION OF THIS RECOMMENDATION MAY RESULT IN RE-EXCAVATION, REPAIRS AND
RE-BACKFILLING AND WILL BE DONE AT THE NSTALLER'S COST AND RIEK.

PERMA-PIPE WILL MAKE AVAILABLE, UPON REQUEST, TEST CAPS FOR CONDUIT
TESTING,

WHERE REQUIRED, SERWICE PIPING SHALL BE OJLD SPRUNG 'N THE FIELD DURING
INSTALLATION 8Y THE AMOUNT SHOWN ON THS DRAWINGS, THE AMOUNT OF COLD
SPRING IS INDICATED ON THE DRAWINGS BY "25° REFER TO THE INSTALLATION
INSTRUCTION MANUAL FOR COLD SPRINGING F<OCEDURES.

A WHITE STRIPE ON THE CONDUIT INDICATES .OLD SPRINGING |5 REQUIRED AT THE
FIELD JOINT.

A BLUE STRIPE ON THE EXTERIOR OF THE CM OWIT INDICAIES QVAL TYPE #PE
SUPPORTS AND MUST BE CONNECTED TQ THE ADJACENT COMPENSATING <1ECE

FACTORY FABRICATED ASSEMBUES ARE SHIPP J WITH A SHIPPING BAR AE _DED C
THE SERMICE PIPE AND CONDUIT. REMOVE Al . SHIPPING BARS PRIOR TC
ASSEMBLY REMOVAL OF SHIPPING BARS S 'HE RESPONSIELITY OF THE
INSTALLER.

FACTORY TESTING AND INSPECTION

51

6.2
8.3

64

B.5

THE SERVICE PIPE SHALL BE HYDROSTATICAL. TESTEL AT THE MILL IN
ACCORDANCE WITH |TS RESPECTIVE ASTM BES SMATION

SERVICE PIPE NDE IN ACCORDANCE WITH ASM: Bl
ALL FACTORY CONDUIT WELDS SHALL BE PMNI 4ATICALLY AR, TESTEC TC "0 ©9SIG

VISUALLY INSPECT SPRAY APDILED POLYURETHAN! NSULATICN "R YONS PRICK TO APFLYING
FRP JACKETING,

FACTORY HYDROTEST ALL CARRIER FIPE WELL TO '.5 [IMES DESIGN PRIZSURE

SPECIAL REQUIREMENTS

STATE OF KENTUCKY BOILER INSFECTOR 70 WITNE © - iBRLLATION AND TESTING

SUPPLY DOUBLE LAYER INSULLATION WITH, STAGGE.! . J4ONTL SCR GTEAM (INES

CHANGES IN DIRECTION MAY 7% ACHEVED &7 ; .
BENDINE PROCES® '\ ACTIRQ-meT i

SUFFLY 10" MAXIMUM SPACING ON SUPPORTS.

b= 10" =

: ref

i A [ “ B — WALL (ref}
- ——v—f 13 L'"'--. — o '//,—— [TV -

ENG PLATE WELDET TC - ‘ \ o bl o

CONDUIT & SEL?VJE'J.- pEs S | oY s _—WALL SUIEVE
' v LT FACKING OR
T LINK 2EAl
-

i | o

|

~ L=
R ]

i 3/4" NPT VENT * e
‘ / .{a\h RRSCRSAEON

\_LSEF!VICE PiPE

L \ ‘\_ INSULATION
GALVANIZED STEEL oL coNourT

END PLATE ,_L_‘D\,—J' | |\, - PoLYURETHANE

INSULATION

\ \_ 10 GA. STEEL SLEEVE
FIBERGLASS

| INSULATION

— FRP JACKET

| Loapp wote - ©/4 NPT DRAN

NOTES:
1) WALL SLEEVES AND LEAK PLATES 8Y OTHERS [
2) PACKING OR LINK SEALS 8Y OTHERS ]

| S)QALTERNATE VENT AND DRAWN LOCATIONS ON
| CONDUIT OD WHEN THERE IS INSUFFICIENT r
ROOM ON THE END PLATE,

|

* DETAIL 1 |
MULTI~ THERM 500

ENC SEAL ASSEMBLY

‘ \ /— FRE JACKET |
| ~— POLYURETHANE I

‘ 57 TR e e —— T PPORT SPACING pa /‘ INSULATION |
L (SEE WOTE 2) / /— CONDUIT

et |

£ - fﬁ —_— e T e LS = - T
/ | J - f

| e X % \
—— = " TYP — INSULATION — PIPE SUPPORT \ ﬁ

i 1 !
L~ SERVICE PIPE FACTORY APPLIED — |
NOTES: FRP RESIN {TYP.)

1 FOR 2" AND SMALLER STEEL P1PE: SQUARE ENDS
FOR 21/2" AND LARGER STEEL PIPE: BEVELED ENDS

- PPE SIZE & MAX. SUPPORT
VATERIALS SPACING
< 3" 5CH. 40 STEEL 0

BETAIL 2
MULTI— THERM 500
STRAIGHT ASSEMBLY

[ NOTICE /
i THIS DRAWNG, aNOQ THE (NFORMATION CONTANED AND/OR WLUSTRATED THEREW, IS pERm -pIpE B’cw’L
FE1e g 15 SRTIED A0 TURMNED 1 CORPCENEE W e DGR TG, PN S e
=1 A SUBSIDIARY OF MFRI, INC.
a;,‘{ﬁf f‘f%%%%&Eéﬁ%mm;ﬁ*ﬁﬂgﬁﬁmm 7720 LEHIGH AVE. NILES. IL 60714
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ROUTE VENT PIRING 10 ™ CONDUIT VENT FITTING
APPROPRIATE LOCATION 5

LHECK “ALVE = ! L.
i el

e

END SEAL— |
oR ; ‘ r
GLAND SEAL T _\\‘}E\\x‘\\m&m
u
CONDUIT DRAIN FITTING A Ji A
X17a¢,1
e Py
[ Loa—
BRAIN VALVE — IKLE ’

RCUTE DRAIN PIPING T0 —
APPROPRIATE LOCATICN

NOTES.
1. VENT AND DRAIN PIPING, FITTINGS AND VALVES
SUPPLIED AND INSTALLED BY OTHERS

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 .

)

DETAIL 3
MULTI— THERM 500
RECOMMENDED CONWDNT
VENT & DRAIN PIPING

e n

/— POLYURETHANE INSULATION
/ FRP JACKET

i 7

INSULATION LAYER #1 ~——y

e NSULATION 2 ————— \

A N

2y
L N EEEITY AR NN
STAGGER INSULATION -—»] J
JOINTS 37 MiNiMUM CONDUIT
SERVICE FIPE
STAIGER INSULATION JOINTS g0 —/
L]
DETAIL 4

MULTI—THERM 500
DOUBLE LAYER '"NSULATION

| FOLYURETHANE A
l INSULATION

P 3 e

FRP JACKET-—, \CDNCENmiC REDUCER /OFFSET PLATE g
\

A= : .

i S [ —— £ -

LARGE

FRP JACKET

FOLYURETHANE
INSULATION

SECTION_A — A

DETAIL 5
MULTI~THERM 500

Ao / /
CONDUIT — j *
INSULATION ‘ d

SERVICE PIPE —/ J

CONDUIT -

SMALL CONDUIT

SERVICE 2IPE

INSULATION

CONCENTRIC CONDUIT REDUCER

W
,— PIPE SUPPQRT TYP

/

f S — —
! N S = |
, i il
| ‘ 3
! TS FACTORY APELED
! FRP RESIN {TYP)
i ¥,
[ ANGLE TO SuIT
[ BN ~
L N SUPPORT SPACING (SEE NOTE 3)
N b
/
L qk —— CoNDUIT
M | —— mvsuLamion
\\u» -~ SERVICE PIPE
(TR
SPH POLYURETHANE INSULATION
A
| N FR® sackeT
. H N & (uinus coLp SPRINGING)
6" TYP. ¥ (172

-

NOTES:
1) FOR 2" AND SMALLER STEEL PIPE: SQUARE ENDS 3000 LB SOCKET WELD FITTINGS

FOR 2 1/2" AND LARGER STEEL PIPE: BEVELED ENDS BUTWELD FITTINGS

2} PIPE BENDING 'N FLACE OF WELDED
ELBOWS MAY BE USED

)]

PIFE SIZE & MAX. SUPPORT .
MATERIALS SPACING
< 37 5CH. 40 STEEL 10

DETAIL &
MULTI-THERM 500
CLHOW ASSEMEBLY

36 WIDE
POUR IN PLACE ‘ HEAT SHRINK SLEEVE
POL YURE THANE ‘j\
INSULATICN
STEEL CLOSURE SLEEVE —
(SEE DETAIL)
OVERLAPPED AND WELDED
TEST AS REOUIRED

— CONDUIT
\ / POLYURE THANE

/ INSULATION
FRP JACKET
| '
i
] |

cAviCE 0 o ko WELD - i : \ SRR Bl
TEST AS REQUIRED _/ — INSULATION
SERVICE PIPE INSULATION CUT TO
LENGTH AND BANDED !N PLACE
WITH 1/2" X 32 GA. STAINLESS
STEEL BANDS.

.

~— WALL THICKNES. TO
MATCH CONDUT

!
\2ND LAP JOINT FOR 8"

AND SMALLER CONDUITS ONLY

STEEL CLOSURE SLEFV
NOTES:

Y. SOCKETWELD CRUPLINGS, iF REQUIRED,
SUPPLIED BY INSTALLER ~

ROLLED SLEEVES NOT AVAILABELE FOR
CONDUIT SMALLFR THAN 8"

I MAXIMUM ROLLED SLEEVE THICKNESS: 1/47
4. STORE ALL CHEMICALS AT 60F TO 85F

2]

4 DETAIL 7
MULTI-THERM 500
FIFLD JOINT ASSEMBLY
ROLLED SLLEVE & HEAT SHRINK SLEEVE

‘Q

STEZL SHIPFING BAR ATTACHED TO

conpulT -/

AND SERVICE PIPT. REMOVE ALL SHIPPING
HBARS PRIOR TO ASSEMBLY

DETAIL 8
MULTI—-THERM 500
*SHIFPING BAR

glﬂllilyﬂ

““‘g OF KEW

i
!

NOTICE :

THIS DRAWNG, AND THE INFORMATION CONTAINED AND/OR [LLUSTRATED THEREM, 1S
THE PROPERTY OF PERUA-FIPE, INC. OF 720 NORTH LEMIGH AVENUE, MIES ILLINC'S
50714, AND IS SUBMGTTED AND FURNISHED N COMADENCE WITH THE UNDERSTANOING
THAT THE RECIP/ENT SHALL NGT REPRODUCE, COFY, LOAN. DISFOSE OF, OR
DISCLOSE, TO ARYONE QUTSIOE RECIPIENT'S ORGINITATON, DIRECTLY DR IWDIRECTLY,
OR \USE TOR ANY PURPOSE GTHER THAN THAT FOR HICH 17 1S FURNISHED AND
SUBMITTED, AND THAT RECIPIENT SHALL QETURN THE SAME TG PERNA—ZTPE WHEN
REQUESTED.

PERIMA=PIPE | RICWIL

PERMA-PIPE, INC
A SUBSINARY OF MFRIINC.
7720 LEHIGH AVE. NILES, 1. 60714
MANUFACTURING FACILITY
1310 QUARLES DR LEBANON. TN 77087
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[
|
ANTI-ROTATION BAR WALL (REF) — LLE Y s |
WELDED TO END PLATES \ . ¥ w
; [~ FRP JACKET f
TRAVERSE AND ANTI-ROTATION —, - | ) i ) T T o % . X : :
BARS WELDED TO LAGGING \l—* W 2 = . , . D B e e i ta, 2 e S s e < «” - ‘ ‘
Lo Moowd sap ] e - | Sl E wrrmns T Ty = 1 SRR !
| ~ i . | \ | " | GLAND SEAL OR EMD SFAL ~—— IA\\\\\‘.\\\“\\\\\\\\‘\\\“\\\\\\\\V |
EMD PLATE _ A ‘ - ' T e /
; A T F A \ , ; P AL T - ! | "\
—— —r
% e Lo I SERVICE PIPT — 7
b
P e | —m—— |
!'\____) ) » 1}
( = N\ coNpuIT :
\ ;h r . » L
Nk ‘ . : WALL SLEEVE & LEAK PLATE — | g T
i T = = ] ] _ WALL ENTRY DETAIL
/7 = ;7 7 77 N I TTTT T P LIS Ao S LS o
77 7 /
/S P 18 GA. GALVANIZED —/ WALL
SPACER PLATES A - RING SupmORT oo CORRUGATED LAGGING SLEEVE / mee | conpuit | FRP SLEEVE WALL ¥ LINK LINK sam
BEARING PLATE / / 12" LONG CALCIUM SILICATE / p SIZE JACKET PIPE SiZE SLEEVE LD. SEAL QTY. PER | ’
18 Ga, GALVANIEED - / / SERVICE FIPE INSULATION UNDER LAGGIN‘G [ SIZe 0.D. STD. WT. MOCEL WALL ENTRY ;
‘ DRAIN AREA LAGGING SLETVE // 2 NSULATION _ {.375" WALL) J ‘
. 12" LONG CALCIUM SILICATE — & INSULATION _ ! 3" 10 3/47 128" | 18" 1525" 15—325 N ‘
N A - INSULATION UNDER LAGGING SERVICE PIPE 3 15" 825 | 22 725 L5-475 7]
NOTES: NOTES: .
1. SUPPORT MANUFACTURED FROM 10 GA. GALVANIZED T SUPPORT MANUFACTURED FROM GALVANIZED : NOTES. '
STEEL AMD WELDED CONSTRUCTION STEEL AND TACK WELDED CONSTRUCTION ') WALL SLEEVES WITH LEAK PLATES |
‘ i SUPPLIED BY OTHERS
' 2) UNK SEALS PROVIDED BY OTHERS
|
i
T
DETAN, 9 DETAIL 0 DETAIL 17
MULTI-THERM 500 MULTI-THERM 500 MULTI-THERM 500 .
OVAL SUPPQRT ' PIPE SUPPCRT LINK SEAL / WALL SLEEVE TABULATION
) -—
] N |
! ¥
) ]
.
MULTI—THERM 500 PIPING SYMBOL LEGEND L ?{ D -0 ?
, .
SYMBCL DESCRIPTION - l . CONDUIT GD R bl Ly P r
OVAL SUPPORTS o OF K&p 2.,
LY
~— SERVICE PIPE o
MOMENT GUIDE o cx
%
— DOUBLE INSULATION THICKN -
END SEAL ON THICKNESS =
NOTES:
— FRP JACKET ©D
GLAND SEAL -

1. FRP JACKET OO MAY BE DIFFERENT AT
MULTITHERM 500 TERMINATION ENDS
ANCHOR W/ ANCHOR BLOCK {END SEALS AND GLAND SEALS) WHERE
PIPING PENETRATES WALLS OR FLODRS.

SEE WALL ENTRY DETAILS FOR THE

Fl
fl
113044

= POLYURETHANE
INSULATION 1* THK.

HHA A

£ \
ANCHOR E.BOW W/ ANCHOR BLOCK CORRECT OD AT THESE LOCATIONS. ok
e WiL
" INTERNAL ANCHOR MULTI-THERM 500 CROSS SECTION THIS DRAWNG, AND THE INFORMATION CONTAINED AND/OS (LLUSTRATED THEREM, IS
' | rgp BT a e T S e PP e
ICINT SERVICE SERVICE PIPE INSULATION | CONDUIT | e o e A 7700 LHGH Ve TOES A Eaid
HIEER THICKNESS ap {SEE NOTE} OR USE FOR ANY PURPOST OTMER THAN THAT FOR WMICH IT 15 FURNISHED m;L 2 3 . l
= T — = - ra = SUBMITTED, AND THAT RECIPENT SHALL RETURN THE SAME TO FERMA-PIPE WHEN MANUFACTURING FACILITY |
as OVERSIZE CONDUIT /A [ STEau 3" SCH BO Af06 OR 3, SMLE G5 | 2 10 3/4 13 REGUESTED. 1310 QUARLES DR. LEEANGN, TN 37087
-12— i C i
o Jo—tz-0 | owmaL 1ssue [0 [*®] ENERGY DISTRIBUTION SYSTEM |
Cs COLD SPRING . A |7-1-08 |REV. SERVICE PIPE SCHEDULL Mo !
E FCCENTRIC CONDUIT REDUCER 1 7 ; ol I
c CENTRIC CONDUIT RECUCER ' | UNIVERSITY OF KENTUC
CON { 3
" E ! BARKER HALL
A J !
[ s08 KUNSER CRAMNG. WO
; ! 58843 08-299-EA
‘ IR — p - =
L b I ] i l ‘ I“J ® .] L; THEET 3 o &8 J{
| | i | rustoses oy B oo |
1 RV | AT | REWSION av |aerm | "I‘_Ab‘.a".h IN‘\‘




L) i
POLY-THERM GENERAL NOTES ¥ e LENGTH AS REQUIRED ——-1
&

1.0 GENERAL 5.0 APPROVAL STATUS .
1.1 THE SCALE SHOWN ON THE DRAWINGS !S FOR REFERENCE PURPOSES ONLY. DO 5.1 THE PURCHASER MUST FURNISH AND/OR VERIFY THE FOLLOWING INFORMATION | - - —,l— il - . L.d .
NOT SCALE THE DRAWINGS, USE THE DIMENSIONS SHOWN. ) DECATESpAEEITAOTLTIE I TUD LT ot T S b oo T - I / A f A
1.2 APPROXIMATE FIELD JOINT LOCATIONS AND QUANTUTIES ARE SHOWN, THE 5.1.1 FIFLD MEASUREMENTS - THE ACCURALY OF FIELD MEASUREMENTS, ! ] , / rf /
EXACT LOCATIONS AND QUANTITY OF FIELD JOINTS WILL BE SHOWN ON THE INCLUDING WALL THICKNESS AT ALL “0INTS OF ENTRY, ARE ENTIRELY . r | i
v BARY DRAWNG LAYOUT (PDL) — SEE NOTE 6 0. A THE RESPONSIBILITY OF THE PURCHASER.  THIS INFORMATION MUST BE { !
: SHOWN ON AN APPROVED FOR FABRICATION DRAWING RETURNED TO LENGTH
2.0 PRODUCT DESCRIPTION . ‘PERMA~PIPE. AS REQUIRED v POLYTHERM INSULATED PIPE
2.1 POLY-THERM CONSISTS OF A CUSTOMER SPECIFIED SERVICE PIPE,, 51.2 DESIGN CONDITIONS ~ THE DESIGN FRESSURE AND TEMPERATURE MUST ! f i
POLYURETHANE FOAM INSULATION AND A FIBERGLASS REINFORCED POLYESTER ! BE VERFIED BY THE PURCHASER. :
‘ (FRF) JACKET. ;
5.1.3 SLOPE OF THE SYSTEM — THE SYSTEM SLOPE (S SHOWN ON THE i [ ¥
2.7 POLY-THERM 1S FABRICATED TO FIELD DIMENSIONS. DRAWINGS WHERE APPLICABLE. THE SYSTEM SLOPE MUST BE VERIFIED b . 1. .
BY TH® PURCHASER, | .
3.0 DESIGN CONDITIONS/CRITERIA ’ g le
4 S
6.0 INSTALLATION - .
3.1 SERVICE PRESSURE AMD TEMPERATURE 1" FLEXIBLE INSULATION SHEETS
i . [ POLYTHERM INSULATED PIFE — TOTAL THICKNESS AS REC'D.
; - 6.1 ALL PIPING SHALL BE INSTALLFD AND TESTED IN ACCORDANCE WITH \
SERVICE PRESSURE (PSIG) | TEMPERATURE(DEG, F) PERMA—FIPE'S INSTALLATION INSTRUCTION MANUAL FOR THE PERMA—PIPE | : ]
CONDENSATE 150 23IG 250° F RHOURCR # ; %ND BACKFILL. BOTH SIDES
| ‘ HOLD z
6.2 A PART DRAWNG LAYOUT (PDL) SHALL BE FORWARDED FROM PERMA—PIPE'S | NN A = i ,Nsv‘-,-_‘.qA#éNPLAC“ LA
3.2 THE SERVIGE FIPING IS DESIGNED AND MANUFACTURED IN ACCURDANCE WITH FACTORY WITH CACH SHIPMENT. THE POL INDICATES THE LOCATION QF THE ! A RN =
ASHE 8311, FIELD JOINTS AND THE PART NUMBER OF EACH FACTORY FABRICATED PIECE. \ 2 SRRV 7 AN E =S |
" THE PDL SHALL BE USED FOR FIELD ASSEMBLY OF THE PIPING SYSTEM. = 7 & =il =" :
3.3 A STRESS ANALYSIS OF THIS PIPING SYSTEM HAS BEEN MADE ASSUMING THE | KL
DIMENSIONS AND DESIGN CONDITIGNS SHOWN ON THESE DRAWNGS ARE 6.3 PEF?MQFPFI;EEDSTR(J&\IOG#;R gECOMMENDS n—m; ARLLTEFéELD JOINTS REMAIN ' NOTE:
o7 HE S ) FORT ASLE UNINSULATED, UN D AND EXPOSED FOR TESTING PURPODSES ; | : u
gggggsgs A chggg. lSAgIET: ITJPE;E T'%mE" TaSvemons were K o B BETUAL LENGTHS AND THIGKNESSES ;> TRENELEERENG
: FERMA—PIPE DOES NOT RECOMMEND BACKFILLING PRIOR TO FIELD JOINT OF FLEXIBLE INSULATION ARE SHOWN DETAIL 1
3.4 THE SYSTEM IS DESIGNED TO ACCOMMCDATE THE SERVICE PIPE THERMAL TESTING. VIDLATION OF THIS RECOMMENDATION MAY RESULT IN O THELAr ORI PR POLYTHERM
EXPANSION USING FIELD INSTALLED EXTERNAL FLEXIBLE INSULATION SHEETS RE—EXCAVATING, REPAIRS AMD RE—BACKFILLING AND WILL BE DONE AT THE EXTERNAL EXPANSION
IN THE LOCATIONS SHOWM ON THE DRAWINGS. INSTALLER'S COST AND RISK COMPENSATION
3.5 THE PIPING SYSTEM 1S DESIGNED FOR THE ABOVE DESIGN CONDITIONS. iT £ 4 ANCHOR BLOCKS ARE REQUIRED AT ALL ANCHOR LOCATIONS INDICATED ON THE a” ref
IS THE PURCHASER'S RESPONSIBILITY TO VERIFY THIS INFORMATION 1S DRAWINGS ANCHOR SLOCKS SHALL BE FIELD POURED AND KEYED INTO f
LORRECT AND QFERATE THE SYSTEM WITHIN THE CCONDITIONS DESIGNFD FOR. UNDISTURBED SOIL BY THE INSTALLER, ALL ANCHOR B{OCKS SHALL 8E L 20" | .
COMPLETELY CURED BEFORE OPERATING OR TESTNG THE SYSTEM. g - |
4.0 MATERIALS 65 SERVICE PIPE COUPLINGS, IF REQUIRED, ARE NOT SUPSLIED BY PERMA-FIPE. O TORERANGE )| ..
|
7.0 FACTORY TESTING AND INSPECTION WL !
POLY-— THERM MATERIALS R -~ [
e o TATERIAL 7.1 SERVICE PIFE NDE IN ACCORDANCE WI'TH ASME B311 T L [
-
|
SERVICE PIPE | 2" SCHEDULE 80 FOR ASTM A1GE, SMLS, GRADE B, * 7.2 VISUALLY INSPECT SPRAYED ON POLYURETHANE FDAM INSULATION FOR VOIBS | |
CONDENSATE CARBON STEEL PIPE PRIOR TO FRP JACKETING. * | \
' | :
SERVICE PIPE | 2" SCHEDULE 80 FOR SOCKETWELD, ASME B16.11, : r 101200 PS g A i [
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WPB SEAMLESS 8.0 SPECIAL REQUIREMENTS = P
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NS !\TI_ON v ding 4] GIR 0N BT, ] . & 0
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JACKET POLYESTER (FRP) A INSULATION — | L AN iy
ANCHOR ALL ASTM A36 o A SHRINK END CAP
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—t NOTES.
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4 ALGOR. S

07/01/2008 2:21:15AM

PipePak Version 10.0C

UNIVERISTY OF XENTUCKY
Model FiZe: P:\Algoroli 6 10 05)\58843UBCOND.dbs *

Piping Code: ASME B31.1 -~ 2004

*ok Input+ L

P:\Algcorolid 6_10_05\58843UBCOND

File Name .. .ceicvvmeana.
UNIVERISTY OF KENTUCKY

Projest i vawns v evmes «
Department ..........0...
Contract Number ......... 58843 B

Dascrintion, «oms isuemnsss
Prepared by ............. V.L.P. :

5 Checked by ...... g v M)
)

ASME code ... .. ASME B31.1

Input unlt ........c.. ... English

Output unit ............. English

Cutput columms .......... 80

Bage temperature ........ 40

F factor ................ 1
................ 1.33

E factor

Number of dynamic modes.. 8

Cut-off frequency ....... 33 Ez

Max no. of iterations ... 12

Lonvergence tolerance ... 3 +
Force tolerance ......... 51 ,

Q!Q‘su’“"i’;
‘\“ “E :"a‘,
‘w‘“&‘ﬁo‘f.u.,{‘f} C""’
f"‘?‘.-'.. r .'-‘ '&‘.‘-
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Piping Code:

Frm Point DX
To name (Ecet)
P01 B
[ S
3 =7.07
LA
15
.6 5.58
.7 6.58
.8 6.586
.9 &6.586
.10 &.5¢é
.11 &6.56
L 5.BE
wihd B2 8

ASME B31.1 - 20

04
Radius X

(feet) (inch) (feet
0.000
12 -2.120
07 Short ~-9.299
88 -5, 190
B8 Shert ¢ -5.190
.ba -2.6320
54 3.330
54 10.480
54 r 17.050
.54 23.610
.E4 30.170
54 36.730
?7 40.010

-18.070
~26.950
-34,420
-42,030
-45.570 "
-57.110
-54.650
~72.180
-78.730
-83.500

‘,,\-2:,&' ?F !f: = Y ;é:r".
X {0
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Page 3

Piping Code: ASME B3l.1 - 2004

Point Data Description
1 Pipe Pipe data identifier = 2
MBS Identifier = 2 %

[\8)

Lo sb LR B4 )]

Guide

DN Identifier = 50

Pipe schedule = 8§

Actual pipe C. D. = 2.375 inch

Wall thickness = 0.218 inch

Corrosion allowance = 0.03 inch i
Insulation thickness = 1 inch

Insulation density =:2 lb/cu.ft

Content 8. G. = 1
" Wind area ¢.D. = Insulatiocn O0.D.
Material data identifier = STL
Low C.S5. AIO06R {Carbon content below .30%)
Density = 0.2836  lb/cu.inch N
Tempera . Modulus Thermal Strain
{deg.F) (psi } {inch/inch)
-328. 30000000 -0.00187
-150. 29500000 -0.00121 .
-50. 29000000  -0.00070 ' ‘
70. 29500000 0.0000C0
200. 28800000 0.000825
3006. 28306000 0.001517
400. 27700000 0.002250
500. 27300000 0.003017
600. 26700060 0.003833
700. 25500000 0.004652
800. 24200000 0.005583
9g0. 22400000 0.006508
1500. 20400000 0.007408 !
1100. y 1B0COO0OC 0.008367
Allowable stress code = AL3
» Temperature Allowable stresses
{deg.F) {psi}
Zho00 12600.00 “\“F"k‘gﬁiﬁ,,
550.G0 14606.00 MOV N,
700. 00 13300.00 FRT T e
750.00 11100.00 X vam e
800.00 9200.00 Jop FROBEI T kT
900.00 9200.04 Zx: =
1000.00 9200.00 gt =
Lcad Load data identifier = CON - y
Case Temperature Pressurs Expansion 1;(202.
No. (deg.?) ipsig } (inch/inch) %;{Sg‘
1 250.000 15.000 0.001171
Anchor Rigid in all directions
Guide Spring Constant = Rigid lb/inch

One way restraint
Can not move in negative Y dirsction
Friction coefficient = 0

One wey restraint
Can not move in negative ¥ directicn
Friction coefficient = 0

One way restraint

Can not move in negative ¥ direct%ou

Friction coefficient = 0

ing Congtant = Rigid 1b/inch

Guide Spr

Guide Spring Constant = Rigid lb/inch

Guige Spring Constant = Rigid 1b/inch ¥ >
Spring Constant = Rigid lb/inch




> ALGOR. S

Piping Code: ASME B31.1 - 2004

Point Data Description

.10 Guide Spring Constant = Rigid lb/inch
.11 Guide Spring Constant = Rigid 1b/inch
.12 Guide Spring Comstant = Rigid 1b/inch

.13 Anchor Rigid in all directions

-
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4 ALGOR. s

piping Code: ASME 231.1 - 2004

b .
wWirid Effective Velooitr -ressurs
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Region Height Pressure ,
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ALGOR.

Piping Cnde: ASME #31.3 <04
E *=%%  Support Sumary X !
' Forces (1lb) or Moments.inch lb} “
Point Global: Expansion Ocecasional Total
Name Direction Sustain Max ME.n Max Min Max Min
1 Fx L9 185 ¢ o 0 0 188 0
" Fy 18 4] ) Q 0 18 ig
Fz 0 0 =117 g 0 0 e
Mx 50 0’ 8] 0 0 90 ¥ 90
My Q- ¢ ~2547 0 0 0 -2547
Mz -297 ) 9] ¥ G 0 -287 2 S
2 Fx o] 0 -192 o 0 o] -192
Fy -75 0 0 G 0 75 it
Fz ) 0 192 0 0 G 192 0
3 .Near Fy wihy 0 o} 0 0 -51 -5l
i Fy -6 : o} 0 0 0 -€7 ~67
.5 .Near Fy ~50 0 0 4] « 0 ~50 -50
& Fx 0 ) 0 -61 0 0 0 -61 .
Fy -72 0 0 0 0 -72 -72
Z 8] D -53 0 0 0 53
7 Fx o] 33 0 o} o 33 ¢}
Fy ~&63 s} 0 [ 0 -63 ~63
Fz 0 28 0 M) 8] 28 0
8 Fx 0 ] -9 0 G 0 i
Fy -65 ¥ 0 0 9] -65 ~£5
Fz 0 0 gl Q Q 4} -8
9 Fx 0 2 0 o] 0 2 o
Fy -65 0 0 0 0 -65 -65
z o 2 0 0 0 2 0
.10 5 Fx o] 0 -1 o] o o] -1
Ty -64 0 0 o 0 64 -54 ,
Fz o} O -1 L+ Q o] w1
i1 Fx 4] 4] = ¢} 9] 0 4] G
Fy -66 0 0 0 o] -66 -66
Ez Q G € a t 4] i}
b =z 0 c & 3 o a -0
Fy 55 0 0 0 0 -55 -55
Z 0 o] -0 0 o] o] -0
23 Fx 0 3g 7 g 0 0 38 0
Fy -8 2 9 a 0 -8 -8
T 4] ] -d5 0 4] 0 -45
Mx 17 ¢ 0 0} 0 17 17
My 0 1 0 0 0 1 0
Mz -28 0 0 0 o -29 -39

oy ONAL B0

Tragggagrit®



4+ ALGOR. e

nsact : Desd Waight + Presgsure 1 o+ Thermal 1

* *+%  Bystem Deilrctions **=*
S . S, TN _ NV T VU SO . O i
Point Displacements{inch) Rotations (degree)
Name X Y z X ¥ Z
=X 0.0C0 0.00C -0.00G C.000 -0.0G0 -0.000
.2 -0.034 -0.000 -0.034 -0.021 0.107 -0.001 : ¥
.3.Near -0.882 -0.00C 0.597 -0.018 D.g07 , -0.076
s3 Par ~0.%08 0.000 0.602 ~0.020 0.5384 -3.076
.4 -1.621 -0.000 + 0.459 -0.001 0.173 -0.085% ’
.5 .Near -1.484 -0.000 0.317 0.024 -0.337 -0.054 J
.5 .Far ] -1.475 -0.000 0.318 0.023 -3.37 -0.594
.6 -0.688 -0.000 [ore - (.058 -0.251 -0.045
s -0.58B2 -0.000 0.668 0.038 0.067 -0.050
.8 ~0.476 -0.000 0.547 0.035 ~-0.018 -0.038 "
: 3 -0.370 -0.00¢ C.426 0.026 0.005 -0.031
.10 -0.265 -0.000 0.304 0.0Z0 ~0.001 -0.021 :
i -0.159 -0.000 0.182 0.009 0.000 -0.015
- L2 -0.408583 -0.00¢C 0.061 0.01z2 -0.500 0.003 H
« 13 p.oo¢g -0.00¢Q -0.000 0.000 0.000 -0.G00

5“2" Ilu,"'
ot OF KEAp .,

" sallo,

o0 " O‘"
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Page

scad : Deag Weight + Fressuwe 1 4+ Thermal ]
**%  Svstem Streszses [ASME Ral. % g
e 5 e i e T sl o
In- Qui
Polnt Plane Plane Section Stregses(psi)
Name 8IF SIF  Modulus Hocp Longitu. Principal Code Allow. %
R 0 O R SR S O e S i

.1 1.60 1.00 0.66 ge \ 3812 P16 4409 36500 12
.2 1.00 1.00 0,66 g9 8024 8025 | 9134 36500 25
. 1.00 1.¢0 0.66 89 8024 8025 8134 36300 25
.3 .Near 1.0C 1.00 J.€6 8% 2258 ‘2264 2589 38500 7 ’
.3 .Near LwgE 186 0.86 88 4392 4395 4850 36500 13
.3.Far L9585 1.95 0.66 89 4567 4587 4827 36500 13
.3.Far 1.0¢0 1.00 0.86 89 2387 2357 2616 36500 7
-4 1.00 1.90 .66 32 3158 3158 4051 36500 11
o .00 L.00 0.66 B9 3158 3158 4051 36500 11
.5 . Near 1.00 1.00 D.66 82 36l6 3616 3802 326500 i0
.5 .Near 1.85 1.55 0.66 8BS 7018 7018 7275 36540 is
B BaE 3. 95F 298 0.66 82 6207 5907 708% 36500 12 :
.5.Far 1.00 l.Oq 0.68& 8% 35E3 3653 3697 36500 10
.6 1.00 1.00 0.686 ga9 5067 5067 6171 36300 15
.6 1.00 1.00 0.65 as 5067 5067 6171 36500 i6
.7 1.00 1.00 0.66 89 1615 1615 2288 36500 6
ik 1.00 1.060 0.66 89 1615 1615 2285 36500 6
.3 1.60 1.80 0.66 BS 1069 1068 139% 36500 3
.3 1.00 1.00 0.6¢6 89 1063 1065 1388 36500 3
ik 1.0¢ 1.00 0.66 8o 898 889 1227 36500 3
=5 1.00 1.08 0.65 88 298 folohe 1127 36500 3
.10 1.00 1.09 0.66 8s 878 886 1043 36500 2
.10 1.00 1.00 0.68 89 g79 s80 1043 36500 2
o .00 1.00 0.66 g2 105% 1054 1022 36500 3
<Lk 1.00 1.00 Gi. 66 83 1083 1054 1083 36500 3
12 1.0 1.00 0.66 B2 770 771 812 36500 2
12 .50 1.00 9.68 89 770 i 812+ 36300 2
13 1.0 1.00C 0.66 838 15 N 100 386500 0

S BOBBY G 2
WOOTON :*
Ly




Page 10

*#*  gystem Mamima *-#

-1.621 inch at point .4
0.000 inch at point .2.Far
0.791 inch at point .6

Maximum X displacement
Maximum 'Y displacement
Meximum Z displacement

I3

%
Maximum X rotation 0.058 degree at point .5
Maximum ¥ rotation = 0.807 degree at point .3.Near

Maximuym Z rotation = ~0.094 degree at point .5.Far
i

Maximum X force = -188 1lb at point .1

Maximum ¥ force = 38 1b at peint .6 3
Maximum Z force = 117 lb at point .1

Maximum X moment = -685 imch-1lb at point .4 y

Maximum ¥ moment = 5203 inch-1b at point .2 5

Maximum Z moment = -497 inch-1b at peoint .6

Maximum hoop stress = BS psi at peoint .1

Maximum longitudinal stress = 8024 psi at peint .2
Maximum principal stress = 8025 psi at point .2

Maximum code stressg = 9134 psi at point .2

Maximum stress ratio (code/allowable} = 0.25 ac point .2

RILIITY
i“‘y’ 'l'
Olely KEN} ‘e,

") % LR LA -
.:’ ’{“r e1“‘. ‘e, O -

“rSIONAL S

: Yaagupg2st?




4 ALGOR.

Fage 11
Load . oesc Weight Pregsurs 1
**%  Gygten Deflactions  FFT
Poiat Displacements (inchj, Rotations (degree)
Name X Y Z ¥ ¥ Z
L 0.000 0.000 0.000 0.000 .000 -0.000
5 2 0.000 -0.000 0.009 -0.021 0.000 ~0.001
.3 .Near 0.0C0 ~-0.000 0.000 -0.018 ' 0.000 -5.076
.3.Far a.0co 0.000 0.000 -0.020 0.000 -g.076 "
.4 0.000 -0.000 ¢.000 -0.001 0.000 «0.085
et P 0.000 -0.000 C.000 0.024 0.000 -0._094
.5.Far 0.000 -0.000 0.000 0.023 0.000 -0.084 .
.6 0.00¢0 -0.000C 0.000 G 058 0.000 -0.049
.7 0.000 -0.000 c.coo 0.038 0.000 -0.050
.8 0.000 -0.000 0.000 0.035 0.000 -0.038
.9 0.000 -0.000 0.200 a.o25 ' 0.000 -0.031
.10 0.00¢C -0.0080 0.000 0.020 c.000 -0.,021
Tl 0,000 -0.000C 0.000 0.0089 0.000 -0.015 ”
12 0.000 -0.000C 0.000 0.012 0.000 0.003
13 0.0040 ~0.000 0.000 0.000 c.000 -0.000
e DO
& i3 t g
. L.
s B
?E Fﬁ
' ‘“nnnlu,,’ .
s“b? KENT’E”;
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$ALGOR. _

b 3
5

oad : Deed Weight Picasure 1
xx%  System Stresses (ASMF RIL.1p #H4 .
in- Cut ”
Point Plane Plane Secticn Stresses{psi)
Name SIF  SIF  Modulus Hoop Longitu Principal Code Allow. 5
__________________________ SV Y U AU T - IV B B
S 1.¢0 1.00 0.60 « BS 454 485 521 14400 3
5 1.00 1.00 0.66 89 1158 1170 1181 14600 8
.2’ 1.00 1.00 0.66 e 1158 1170 1181 14609 8
.2 .Near 1.00 1.00 0.66 85 228 290 342 |, 14600 2
.3.Near 1.85 1.95, 0.86 89 109 444 477 14600 3
.3.Far 1.85 1.95 0.66 " B9 . 507 508 406 14600 2
.3.Far 1.00 1.00 .a6 8¢ 278 281 293 146460 Z
.4 1.00 1.00C 0.66 89 1083 1083 1094 14600 7
.4 1.00 1.00 0.66 8s 1083 1083 1094 14600 7
.5 .Near 1.00 " 1.00 0.686 89 194 188 211 14800 il
.5.Near 1.5 1.%85 0.688 8% 343 345 286 14500 -
.5.Far .85 1.85 0.66 89 222 : 226 204 14600 g
.5.Far 1.00 1.00 0.66 89 132 143 155 14608 1
B 1.00 1.00 0.66 89 1245 1249 1261 14600 8 ¥
.6 1.00 1.00 0.66 39 1249 1249 1261 14600 g
¥ 1.00 1.00 0.66 BS 860 861 972 14600 &
S 1.00 1.00 D.68& 89 560 951 972 14600 €
.8 1.00 1.00 0.66 89 1038 1036 1048 14600 7
.B 1.00 1.00 0.66 8BS 1036 1036 1048 14600 7
.9 1.00 1.00 0.66 89 1021 1021 1033 14600 7
#B 1.¢0¢c 1.00 0.66 B3 1021 1021 1033 14600 7
.10 l1.0¢ 1.0¢ Q.66 82 10086 1006 1018 14600 6
.10 1.00 1.00 0.66 88 1006 1006 1018 14600 [
11 1.00 1.00 -0.66 89 1080 1081 1082 14600 7
L1 1.080 1.00 0.656 89 1080 1q51 1082 14600 7
G L2 1.00 1.00 0.66 89 787 798 808 14600 5
12 1.00 1.00 0.6a 89 , 787 798 809 L4600 5 ¢
13 1.00 1.00 0.66 89 48 100 58 14600 0
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Load Dea

d Weilyl

Maxcimum

+ Progrurs
Svstem Maxima

|
=]

digplacement = 0.000

inch at

*wk

point

inch at
inch at

il
(o)

.000
0.00¢

point .3.Far ]
point v

displacement
displacement

: Mazcimum
Maztimum 2

]

0.058 degree abt point .8
0.000 degres at point :
-0.0%4 degree at point .5.

rotation
rotation
rotation

: Mazmimum
Maximum
Mazimum

B3

i

n

0 1b at peint
38 1b at point .5
0 1lb at point

force
force
force

Maimurm
Maximum
Maximum Z

"

=

-€85 inch-1b at point
0 inch-1lk at point ;
-4¢97 inch-1b at poirnt

moment =
moment =
moment

Maximum
Maximum
Mazximum

1]

hoop stress = 89 psi at point .1

lengitudinal stress = 1249 psi at polnt .6
principal stress = 1249 psi at point .6

code stress = 1261 psi at point .6

stress ratlo (cede/allowable) = 0.09 at point .6

Maximum
Mazimum
Maximum
Maximam
Maximum

.
.
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L
- D E

S OF K

?- & %s

G M )

"BORBY G."
WOOTON

6867




$ALGOR.

Page 14

Load

L s

ny k2
D
iy
R

Ww o -
(@] .

B e
W R e

Thermal 1

! **%  Syster Deflecticns  *##
________ e et Wt B i i o i i kT s o
' Displacements (inch) Rotations (degres)
X Y - a X ¥

0.00C -0.0C0 -0.000 ¢.000 -0.0008 0
-0.034 0.000 -0.034 d.o00 0.107 -0
-0.882 0.080 0,537 ~0.000 , 0.607 -0
~-0.908 0.000 0.602 -0.000 0.584 o]
-1.621 ~0.000 0.488% -0.000 0.173 3]
~1.484 0.000 0.317 0.00¢C -0.337 -0
-1.475% -0.000 0.318 D.004 -¢.371 -0
-0.688 -0.000 0.781 -0.000 =025 0
-0.582 g.0o¢ C.669 ¢.o00 ¢.067 -0
-0.476 0.000 . 0.547 0.000 -0.018 0
-0.370 -0.000 0.428 0.0080 0.065 o]
-0.265 0.000 0.304 ' 0.000C ~0.001 et
-0.159% 0.0C0 0.182 -0.000 0.000 19
-0 .053 -0.000 0.061 ! 0.000 -0.000 «0

0.000 0.000 -0.000 -0.000 0.000 0
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> .

.Near
.Near
.Far

Far,

Therma L

In- cut
Plane Plane
SIF SIF
-1.00 1.00
1.00 1.00
1.00 1.00
* 1.00 1.00
1.95 1.95
1.95 .95
1.00 1.00
1.00 1.0C
1.00 1.00
1.00 1.00
1.85 #.95
1.95 1.95%
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.4¢C
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1,00 1.00

*® X w

Svstent Stresses

ASME EHA2

Section Stresses(psi)

Mcdulus

DCoO00OO0000 0o OO0 OO0 00CO00C0D

Hoop

L)

COoO000CCOoOoOCOOCOoCCOCoO0DOODOOoO0O00DDO

Longitu.
3927
7981
7981
2286
4413
4575
Z38l
3015
3015
36402
7048
5941
2588
43545
4956
1358
1369

397
397
140
140
71
7L
el
53
48
48
47

_]_J k% *
____________ L .
]
Principal Code Allow ¥
3927 3888 35579 10 .
7981 7942 35309 23,
7981 7542 35309 22
2286 2247 36158 I3
4413 4373 38013 12 ¢
4579 4521 35094 12
2381 2323 38207 g
3015 2987 35406 8
3015 2957 35406 B .
3649 3591 2628% 9
7048 £98% 36214 19
. 6941 6895 36296 18
3588 3542 36345 9
4956 4910 25233 13
4956 4910 3523% 12
i359 1313 35528 3
1359 1313 35528 3
397 351 35452 o
397 351 235452 o
140 294 35467 o
140 94 35467 0
71 25 35482 0
71 25 35482 0
53 7 35408 0
53 7 35408 Ok
ag 2 35681 o
a3 2 35631 o
47 1 36402 0

L) ﬁﬁ
"l',ge?‘!}!’,ﬁ‘i‘ ‘_‘."ﬁg ?
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Thermal 1
e gGugrem Mawims o *rt )

______ - - - - =3 e e e g A e i iy e e e e e o A L kY e (S ¢ ) e

Maximum X displacement = -1.621 inch at point .4

Maximum Y displacement = -0.000 inch at point .5.Far ’

Maximum Z displacement = ©.791 inch at point, .3 '

# it

Maxzimum X rotation = 0.000 degree at poinc .8 ,

Maximum ¥ rotation = 0.607 degree atspoint .3.Near

Maximum Z rotation = -0.000 degree at ooint ,5.Near '

Maximum X force -188 1b at peint .1
Maximum Y force 0 1lb at point ’
Maximum Z foree = 117 1b at point .1

It

Maximum X moment = 0 inch-lb at point 0
Maximum ¥ moment = 5203 inch-1b at point .2
Maximum 2 moment = ¢ Inch-1b at peoint

Maximum hoop stxess = 0 psi at point

Maximum longitudinal stress = 7981 psi at point .2
Maximum principal stress = 7981 psi at point .2

Maximum code stress = 7542 psi at point .2

Maximum stress ratio (code/alliowable) = 0.22 at point .2

‘“guu”,”’
7
,
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i OF KE
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FLOWSERV E
p S

Threaded/Socket Weld alves _ ! p
- S R IR R Tl i

| Glass 800 Ful Poet, 1975 psi @ 100°F |

. Yaat Maluge Forad Ciaal Ozta Rlnka aad Dhock Uglngs  FCD WYABRISOS 00

Threaded

Series Number.

[ B =

U EYLY Y

Socket Weld:

! ol | At I3eor x| ¢ 11103 ‘ SW 11103
i Beited Bonnet LI~ el | -
Duylede crevendvoke | | A0S g3mpr* 033 | 5wn083
e Vaive ' OlRss 1500 Fkl Part. 3705 pst e 200 T T 3
R E- o At 13% or. * 1043 | SW1043
1 | | i
S o N W] = \'m Tl kel O | |
| | Blassilll, Taraipel G0, T e | 10103 | SW10103
[ B H ;j 3 rat ‘..._SE‘?-S E— . I
L L w05 | iamen | 10 SW 1023
SRR 1 Saes 0 E Brd 2705 20 2 005 ‘““”"**" e
| Las el ‘ 1105 13% Cr 1003 | SW1003
| |
4 Al o T ‘ 1 %
i Zo'tted Bonnet . ‘ |
© orizanial-type ' Class 800, 1975 psy@ 100°F A0 } 13% Cr 4835 SW 4835
Iwing-type Sizes -2 ‘ 1
- Check Vaive |

Series Numher
¢ Flanged
Class 600 Fuil Port, 1480 psi @ 1007F . . 11403
. Y | 2l 15% Cr. (s Raised Faces)
Jolied Ponnet ik o S
Jolisc Honne ' 11503
LIUtSIge SCEBY of J voke {Slass 1500 Full Port 2705 ps1« 100°F 4105 13%ECr ™ | 114" Raised Faces)
Gate Val Fanged "4" Raised Faces and Flanged SR ;
ate Valve Ring Joinr Facaes . . ! 11683
' Sizes 19-2 A105 13% Cr. _(Ring Joint Faces)
r | Class 600, 1480 osi 2 100°F | | —-—
‘ Flanged 15 R.¥ CoONIEE D IERTE g Raised Faces)
Golted Boncat (S . S
| . 10803
T e e S ER (14" Raised Faces)
{
EerSdulitifsnag ; i 0 10683
. Sizes "z-2 1 105 A 13% Cr (Ring Joint Faces)
Fiangad vaive flanges carorm ie A519F Stendard B16.5. 2nd-to-eng dimensions conterm 10 ASME Standard 516,10
* Seats are hart! faced.
& Full Port except Sices 71+ & 3.
Vogt heavy-duty vaives are avaabla vith @ wide vanets 5f special irims, packing maicrials and flange facings.
For complete specificanons on ain Yogt valves refer fo the Yogi Calaioy
flowserve.com
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CAST STEEL
GATE VALVES
=]

e

Fig. 2003
i Fianged
Flg. 3003WE - Welding
Sizes, 2* thraugh 12"
For Sizes, 14” threugh 427 see page 39

FEATURES

*Fiexible Wedge insures pressure tightness
and reduces operatiiig forque needed o
open the valve. Solid ‘Yedges are
furnished in vaives-2* and ¢ 1/2*

*Stellite faced S=at Uhgs are veldee info
the body. This wzvizes 3 oo sitve noeleak
seal of the ring in the vaive body and will
resist comosion, erosion and galling

*Bonnet/Yokearm permils easy instaliation
of an actuator, adapte gearing, cyfinder or
muotor ’

*Vaives are furmnished wiik 1 vack seatl
bushing arrangement in the bonnet

“Valyes, 5283 2" and £ 1L" lave squate

Praprar s P N Gy
bonngts ahd nestas jasks!

CRDERING

*When crdering Buft Waldin £ng valves,
specify schedule of cipe end and give
complete data conceming siyle, figure
nuraber and contour of weld end

*Flanged Ead valves can be furmished with ning joint flanges

BOLTED FLANGED YOKE-BONNET
.OUTSIDE SCREW RISING STEM
FLANGED and WELDING ENDS
PRESSUREMTEMPERATURE RATINGS
In accordance with ASME 816,34
MATERIALS
DESCRIPTION MATERIAL ASTM Spec,
Hanwnee) Nt Matfeable fran A-47, Grade 32510
Handwhes! Matlezbie ran A-47, Grade 32510
Handwneel Key Sieel . A-108, Grade1015/1025
Slem Bushing Lotknut (274 Matleable fron A-47, Grade 32510
Bonnet €arbon Steel A-216, Grade WCB
Lubricant Fitting - Commercial
Stem Bushing Ductite Ni-Resist Ae439, Type D2
Stem Stainiess Steel 1A-182, Grade F6a
Eyehit Huls Steel A-563. Brade Aor B
Gland Fiange Steel . AISE 1030
Gland Siesl A-108, Gr. 101571025
Graov-Ping Steel Commereial
. Fysons Steel A-307, Grade 8
Packing Grafoif Commereial
Body Nuls Steat A-194, Grade 2H
Body Seat Bushing Stainless Steel 1 A-276, Type 410
Body Stods Steet A-193, Grade 87
Gasket (Double Jacket) Saft leon/Stest * Gommergial
Bady Garbon Stee! A-218, Grade WCB
Seat Ring Stesl/Steflile Fating A-518, Gr 1015/5025
Wedge Stainless Steel or A-217_ Grade CAYS
Carhon Steel/13% A-216, Grade WCB
Chrome Facing
Gap Screws (6™-127 Stesl A-449
Bearing Cap (6°-127 Malleghle iron A-47, Grade 32510
Yokearm (10°-12%} Carbon Steel A-216, Grade WCB
Yokeam Nuls (10%-127) Sieal A-194, Grade 2H
Yokearm Studs {107-12% Stast A-193, Grado B7
i Packing Washer Steet A-108, Gr. 1015/1025
Paciing Spacer Steet A-108, Gr, 101571025
: 1 Or Equal
;" Non-Agtouios Insent
SPECIFICATIONS
*Flanged and Butt Welding End valves conform to ASME
i 816.5 B16.10, B16.25, B16.34 and AP! 600
|

|

v

et S s ]

THE WM, PCWELL COMPANY~ 3INCE 7345

DIMENSIONS (Inches)
4
Sizes 2 2172 3 4 [4 8 ] 12
0 3112 g1 il w2 187/8 w2 18 1934
i 8142 S12 1118 2 1578 1612 18 1934
A 1512 1634 1914 2378 BY8  HMY4 04 5758
v 8 8 g 16 14 18 20 20
0 2.067 2.489 2.068 4026 6.085 7.981 1042 1240
WEIGHTS  Pounds)
Fig.3003 & 5% 110 185 KA 500 o 1220
Fig. 3003WE 46 i 30 120 250 410 650 240
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700 Series

Field Liquid Fillable «

700B shown

AR

The Trerice 700 Series Industrial
Gauge is designed for the varying
needs of the world’s industrial
applications. This gauge has a
stainless steei case and ring. Its sturdy
interior design and field liquid-ill
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.

HOW TO ORDER

Madel Dial Size  Connection

m:a

Bunnectmn

Stainless Steel Gase

242", 4%, 8" Dial Sizes
#10% Acouracy
Stainless Stesl Case
Fiakd L.iquid Fillable

= Ophonal featres and case
style vanations available:
Pleagse consuit the Options

B Acoessones Saection tor
detalls.
For corrgot use and

aspphcation of all grassure
galiges, pleare refsr to
Pressure Gauge Siandard
ASNME 844,100

Sample Order Nurnber: 706LFSS 2502 B & 140

I!flits of Range Code

. Dial Face

7008 /%5 20 m TaNED L Lower Apsaf
ﬂ?ﬁ&iﬁs
7

00SS 60 6"
700LFSS
700M
TOOLFM

See Standard
Ranges

* Not available with Monel wetted parts or with 1/2 NPT connection.

" [GyTRERICE

12950 W, Eight Mile Road « Oak Park, M 48237-3288

© TEL:248/399-8000 - FAX: 248/398-7246

Specifications
Madels Waetied Parts
- 700B {Ling Bronze tube,
TOOLFB  {licjic-fllect] | brass socket
C 70088 {dry) 316 stainiess steel
7OOLFSS {igquid-iiled) . tube and socket
TOOM {dry) | Monet tube and socket

ry
FOOLFM  (liquid-filed)

Dial Sizes &'

Fill Giyeeting, Other fills available.
Sze Options & Accessories.

Movement Stainless stes|

Connection 21/2" Dial Size: Lower male or cenier
Back mals, /1 NPT

4%, 8" Digi Bize: Lower male or lower
back male, 1/4 or /2 NPT

Cags 304 stainless stee, satin finished,
stem-maunted flangeless
Ring Bayonst type, 304 slainless stee!
Window Laminated safety glass
. Pointer 212" Dial Size:
Adjustable, black finished

4", 8", Dial Bize: Micro adjustable,
krife edge, black finished

Aluminurs, white background with
Black gradustions and markings

+1.0% Full Spale,
ASME B40.100 Grade 1A

Maximum Temperature
70088, TO0M:
250°F (121°C)
TO0B, 700LFR, 700LFSS, 700LFM:
150°F (65°C)

Accuracy

Approximate Shipping Weight

7008, 70088 21/2" Dial Slze:
24 Ips [0.18 kgl

TOCLFB, 700LFSS, 700LFM
2172 Dial Size:
0.5 Ibs {0.23 kg]

7008, 700SS, 700M 4" Dial Size:
1.3 Ibs [(:59 kg]

TOOLFB, 700LFSS, 700LFM
4" Digi Size:
2.1 |bs [0.95 kgi

7008, 70088, 700M 6" Dial Size:
2.0 ibs [0.91 kg

700LFB, 700LFSS, 700LFM
8" Dial Size:
3.81bs [1.72 kg]

(rieets NACE MR 01.75)

« www.TRERICE.com



All dimensions are nominal. Dimensions in { ] are in millimeters.

700 Series

Field Liquid Fillable © Stainless Steel Case

Dial Size | Materiat | & E F ( H J
3 Brass 3.98[101] 3,30 [86] 0.84 [24] 1.04 27| 1.44 [37] 2.24[57]
| ss 3,98 [101] 3.39 {86] 0.94 [24] 1.36 [35] 1.38 [35] 2.24 [57]
g" Brass 6.34 [161] 457[116]  0.69[18] 1.04 [27] 1.44 (37] 1.97 [50]
88 6.34 [161] (457[116]  0.69[1g] 136[35]  1.98[35]  1.97[50]
Standard Ranges
psi Ranges (A)
Al Sizes
= 142 [36] = 010 30"Hgto 0 5 0.5
seoieies 006 30" Hg to 15 psi 10/5 0.5/0.5
sy T 030 30" Hg to 30 psi 1075 1A
f(‘/’&%*;;\ ¥ r 040 30" Hg to 60 psi 1010 21
f | g0 30" Hg to 106 psi 30/20 212
i§ i 0252 o4 Tt 060 30" Hg to 150 psi 30/20 5/2
\ '@ } 070 30" Hg 1o 300 psi 30/50 565
w514 ‘:Q_, 2.22 [56} 1 86 0to 15 ps! 3 0.2
l i ) i i ] 0 to 30 psi 5 0.5
460 0 te 60 psi 10 1
AN - - 10 0 to 100 psi 10 2
120 0 1o 160 psi 20 2
4’* & aﬂ 136 010 200 psi 20 2
140 0 o 300 psi 50 5
150 0 to 400C psi 50 5
160 0 to 600 psi 100 10
e Ranges over 600 psi are nat available in
700B or 700LFR in 4" or 8" Dial Sizes.
Gy, 1 i 180 010 1000 psi 100 20
A ; 190 0 to 1500 psi 300 20
. - o S - 20 0 to 2000 psi 200 2
W 4 i 2 0 to 3000 psi 500 50
L\ ' A T 20 0 to 5000 psi 1000 100
y ﬁ’;aT " E ' | 230 0 to 10,000 psi 2000 200
b & Ranges over 10,000 Kpasi are ONLY available in
[ 4 | 7R08S or 700LFSE in 4" or 6" Dial Slzes.
24l 0 to 10,000 psi 2000 200
250 0 ta 20,000 psi 2000 200

12950 W. Eight Mile Road * Oak Park, M| 48237-3288 - TEL:248/369-8000 « FAX: 248/399-7246

For aual scaie ranges, specily the appropriate Units of Measure: D (psikPa)

followed by the coresponding A (osi) Range Code. Other pressure ranges
are also available including: Altitude, Ammonia, Refigerant and Receiver.
Consult Special Application Ranges section or faclory for avaiabiity.

www.TRERICE.com

() TRERICE
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grmammy, SAWIEL

ARMCT  TUBULSR L v
i - IIVISION = T e
""‘& P ) - - ST,
Steel Pipe S emﬁcaﬁms
. Steel Pij
;
; Tansile Reguirements _ }
ianati : ! | Tensh
Designation , enshe
b g | Yieid Point | Strength
| | Min, PSI Min, PS!
ASTM A53 < : 2 .
. . Tvpe F | 30 000 48 000
Continuous ‘¥elded (Type F) l
Type E ;
Electric Resistance Welded (Type E) or Type S i .
» i
St (Tvpe S) Grade A | 30 000 48 000
’ Grade B | 25 000 60 000 .
AS"‘M A 1os> |
Facal =7 A i T £ i
- Grade A ‘ 30 000 48 000
Seamise ————B»Grade B ! 25 600 | 60000
Grade C | 40 000 | 70 000
* .7 | CW,ERWor | i s
API 5L | i | |
: | Grade A25 25 000 | 45000 |
Continuous Weided L o !
Electric Resistance Welded } ERW or SMLS | |
Seamiess ! Grade A 30 006 l 48 000 ]
| Grade B - | 35 000 | 60 000 a
ASTM A 589 i |
CW 25 000 | 45 600
Type 1 Drve Pipe F 5
Type I Water Well R&D Pipe 1’ a i
Type I Driven Well Pipe . ! ; |
Tvpe IV -~ Water Weil Casing Pipe ' _ ' I |
A ! +
Contimuous Welded ' P o ! ‘*
{Tvpes 15, TIL and IV) -~ ERWor SMLS o
EZlectric Resistazce ‘Weided and i © Crade A ] 5C 060 | 43 300 i
Bt j wrade B : 35 900 : 50 000
Twpes L TL 117 and TV $ | 1 |




* SAWHILL TUBULAR DIVISION ‘

TR sls! n! ] Q:q— — e - -~ -
W ADR T IuT SILTD g =+
Sawhill manufaciures stendard steed pice 1/2° througn &
plack or galvanized, olain—end, groevec for victaulic, or
threaded and ccupled.  Scme sizes are available n .
glectric welded or seamiess. Nct all sizss shown beicw :
are mace by or avaiiable from Sawhiil. d
PIPE SCHEDULES —including ANSI B38.10
Pipe | OL. | 5 1 ; -] 1 i | | Extra |
Size  §/inches) E { 10! zZg | L 4 Standard | B0 | 80 | Streng |
1/8 408 | 038 | p49 | .| | .08 | 068 | | 085 ’ £es |
O qa | T | ? | o4 | o4 | | a1 | T3 |
; 4 | 540 .349( .CEé3 f i .Ca3 | .083 | 419 [ 119 I
] . .26 | 33 ! | .42 42 5 B4
8 | 675 | .049 | 065 | ; | .cof 081 | [ .1286 126 |
1 | .33 42 | | =27 57 74 7
Y 84C | 065 | 083 | = [ 108 | 108 | 147 147 |
| s | a7 | | &8s | 8 | 409 | 1os |
4 ] 1.050" .065 | .0BS ‘ | L1139 ' 11113 g | .154 184 |
| 89 | 86 | i 143 | 43 | 147 | 147
{1318 | 085 | 108 | 482 | A2 | 179 179
i 1 | 87 ' 440 | i | 188 | 1.68 | | 217 217 |
| 1-14 | 1.38C | 065 | .109 | | © o dag | 140 |oas1 |18t
| | 41| st | ! | 227 | 22 | ago | 300 |
| i-12{ 1.3CC | .065 109 ! 1 |48 | 45 [ .200 [ .200
T Ye | 209 l | 272 | 272 | | 383 | 383
E 2 2375 | 065 | 109 | 1 | .184 154 | [ 218 218 |
g | 1.8t | 284 | | 288 | 3.85 | 5.02 ‘502 |
S 2-%2 | 2375 | D83 | 120 ! .28 | 203 [ .78 | 278 |
| ] | 248 | 353 | ! i 5879 | 579 786 | 7.88 |
| 3 3.5c0 | .083 | .20 | | 218 | 218 | .300 300
5 303 | 433 | | 7358 | 753 | 10.28 | 10.28
~ | 3=%2 j.4.00C . .083 [...120 ] I .226 | zzﬁ [« - 318 |- __318
i |- 54871 457 i [ - 841 | G144 - | i = AEER- doA 5o
3 4500 083 | 120 | ; | .237 237 337 | .337 |
| 392 551 | 4 | 1079 10.79 | Y208 | 1488 |
4—12 { s.000 | g | ! 247 | [ .283 |
| i | ! r f i 1283 | | | 1781 |
-5 {8583, .108 | .134 | | '1 258 258 | -
4 ] | 336 | 777 | | 1432 14,82 | [ 2078 | 2078 |
B 8525 | .109 i 134 | 286 | .20 . \ 432 | 432
i s | 7.50 2.29 | | 1837 | 1897 | 2857 | 2857
| i el | | | | | =er ! . Aags |
C 3 8.328 08 | 1«2 250 277 222 0 322 1 408 | =00 | 500 |
| | |
i 903 | a-c. 2286, 2470 ! 283 | B3 ! 2856 4339 | 4339
S X-E ; l i | 3%450 é i | 500 |
i ] ! | i | " i ' 1 2 - I
| "0 | sCTEC| 184 U85 | 280 | 307 365 | .065 5C0 | 384 ¢ 50C |
i “5.18 1 23 2804 Iald 0 4048 5 0.8 Ei74 84,42 | 34,74
1z } 12760 | .16 180 y 280, .36 | 406 | 375 562 | 588 | E0Q |
; ! .98 | za-7 ! 33038 4877 ¢ E3az 48,3 7348 3683 | &5 |
(< gy 4lC0 0 88 | 28C | 312 ! 378 .48 | o7s L3554 73¢ | 500
? | 25.07 . 67 285311 sd457 | apda | zasy 35.05 ‘0B.IB | TZ.E
o € | 3.cC. 188 | ZED  .3i2 BT ] 566 | - 375 328 324 | 0
W] | TTSC . 4238 3227 32,38 | 3277 32.38 137,50« <0881 27T
2oic Flgurss— Maid Taicinsss - ncoes CGicred FGUTES —Melght -2 ~G0L 1 FoLNcS
(Famn =)



*& Guideling jor Maximum Allowalie Working Fressures ¢
Bzsec on ASME B31.1 Power Qsoms f‘“oqe

== *

W ﬂ
{, - Seamiess Fipe:~ .\

; .- Continucus Weld Pipe | * . ERW Pipe - ;
; . ~-.r:'a..uwue AES “—g a%ﬂa:mm Ah:‘ ‘»ufk_‘..sﬁmu. n;a.:f:a | i
ASWAS’.’i Typef - Plain -En€i - ~End f

e A -

Crace B | Grace A& 13 Grade 5/ 3

[ = Ptam—-End I '.hraad&d :
STA ’JDAF!B WEIGHT e
" 174 s 21560 i 860 328¢ £3120 386¢C i 4E30
| 3/ ) 1750 ' 750 2570 - 3250 33140 3830
12 | 670 530 2540 | 3180 2980 3730
3/ ‘ 137! 350 ‘ 2080 | 2870 2453 3050
1° 127 | 480 i 1340 2430 2280 2850
1—1/4° 105¢ 430 B 1520 ! 2000 1872 2340
—i2 | 250 410 1440 | 1810 | 1690 20
o 300 | 380 126 | 1520 | 3430 <780
| 2—-i/2r | 7 [ 370 - 31330 | 1670 ] 1580 1850
| 2" 780 { asg <150 1440 1350 1630 )
=7 580 : 320 1050 1320 1240 1550 |
& [ 640 | 320 870 ‘ 1220 1150 7430 |
g | - - ‘ 360 | 1G7¢ 1010 1
| 8 | - ; - | 780 [ 580 910 ! 1140 .
8 | — | - ! 680 ' B6G a 810 | 161G '
z:X TRA STROMNG 7
1/4° v 3040 i 1820 : 4520 [ 58EO 5440 ? 5300 -f
\' are” ' 2510 ; 1820 = 3g2c i 480¢ 4500 5526 |
< /2 | 2350 | 1230 i 3570 | 1480 4200 s 5250 '
| 3/4 | 1320 ] 1060 ] 2820 3670 3440 ! 4300
[ =— & 1770 i 40 4 2530 | 3387 376 - | 3860 .

- S el . N 1270 | 820 2230 I 2800 |~ . 2836~ -1 s28c |
[ 1=z | 1330 | 780 2030 | 2540 | zase | 2980 |
| 2r | 1150 710 | 1750 | 2200 ! 2060 ? 2580

‘ | 2—i/z | 1210 1 880 ‘ 1840 ! 2310 2170 2710
i 3 1070 . 640 f 1620 i 2040 191C | 2380 | 3
L 3-1/2 350 | 520 | 1500 | 1880 177¢ [ 2210 | }
t 3 830 1 800 ‘ 410 | 177 | 1660 1 20670
< 5 = = 126C 1580 1480 | 1850
i € | - - i 1220 1530 1430 i

N N S S T ... YoTQ 1350 3 TETO 1590 |

Jften, a higher safety factor than the 4 i¢ 1 used in the aftached tabie is required by locai codss,
spec:ﬁc appiications, or accepted mdust-v practice. To determine the maximum safe working
pressures at opiional safety factors, mumpiy the values iound in the iable by the foliowng:

5
6
7

ek, Lo
g
0

[ }::,}4 o o it ol
) . 1
*Noies: ' ;
1} The pressures listed are dased on the Scardman Fomulz and incorporaies:
aj The mimimum specified ensiie strength.
=} The minimum wall thickness.
2} A joint efficiency factor of J.50 for TW sipe and 9.85 for SRW pipe.
2} Mo provisions made for abnermat or unusual conditions.
3 Mo allowancs made for coupling design or imitations.
2y Mo allowance made for ihinning of walls due © tending or cormosion.
5, Good or Iempesturss rom —29 cegrees io 460 cagrees ianrenneSit.
8} The pice maruacuring method may imit s use Jor certam applications.

v
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GENERAL CONTRACTOR :

i

ARCHITECT :

ENGINEER :

SITE EXCAVATOR:

MANUFACTURER -

SUPPLIER :

SPECIFICATIONS :

U/K BARKER HALL
STEAM/ CONDENSATE

UNIVERSITY OF KENTUCKY
347 SCOTT STREET
LEXINGTON, KY 40506 ;

LAGCO, INC.

1490 SUNSHINE LANE
LEXINGTON, KY 40505 |,
(859) 293-7473

UNIVERSITY OF KENTUCKY
347 SCOTT STREET
LEXINGTON, KY 40506

{937) 435-0500

LAGCO, INC.

1490 SUNSHINE LANE

LEXINGTON, KY 40505 .
{859) 203-7473

ANVIL INTERNATIONAL

PLUMBERS SUPPLY

LAGZO, INC.
SHOP DRAWINGS
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Anvil Company

2Cil Country  eCast Tron  eMallea ble Iron »Steei  sForged Steel

*Migcellanegus

3

Pressure - Temperature Ratings

{z0am in]

Halleabla iron Threndad Pipe Uniona
Prossure - Temperature Rafings ‘i

MaBanhie iron Thisaded Fiitings
PRssure - Temparature Ratings

Prossuro

|
| Plasazsa { Class 300 %
I 1

Tamparature l

|
|
1
|

1
i
| i
Rt | | CMPOTAICS | Cags T g o e | 8hane
4| | 150 | |

gei | bar
: i1 Lo g Hr. 2 A
i g 28

™ oMs e

(8- 28 emf | (32 54w | (64 76 mt

Hote. Unions with Copper ar Copper Aliny seals Jre bot intended
for use where temperature axceeds 450°F

R | 0D

pai | 2ar | psi | bar | psig.ﬁari psf | B¢

0 07 2me B2 A5 Y 1000 8

Al Class 150 (suadand Wasighe) Madleabie Iron Ritings conforni
1 ASME BT6.3 andd Unians cosfoem b ASME 5146.39.

Anvil stancand weigh Danded pattenn fitkings in sis catalog, vires
YedPS 10 6 NPS (6 (0 450 L) inclusive, s included v e ~List

of Inspected Fee Pontection Egeipmentanid Materiads® tned |
the Underwriters' Lalweatoraes, o

ALLELBOWS & TEES %4 (10 D) andLAHBER ARC 100% GAS TESTED 4
PAIIMUM OF 106 PSE (%.¢ bor)

Anvii infernationa?is & subsidiary of Muefler Water Progducts in¢

http::’.-’“www..mvilinﬂ.conﬂps__pipeﬁtting/ index.php?PCAT=253

* Page 1 of |

Searrh

-G:LGfQi Infa,

$2008, Anvil intematicnat
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PROJECT : U/K BARKER HALL
STEAM / CONDENSATE

e e i e e
a5 e T VT S, £ - e e e =

OWNER : : "UNIVERSITY OF KENTUCKY
347 SCOTT STREET
LEXINGTON, KY 40506

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

ARCHITECT :
ENGINEER : UNIVERSITY OF KENTUCKY
347 SCOTT STREET
LEXINGTON, KY 40506
(937) 435-0500
SITE EXCAVATOR: ‘ LAGCO. INC.
1490 SUNSHINE LANE
LEXINGTON, KY 40505
(859) 293-7473
MANUFACTURER : WELDREND =
SUPFLIER : PLUMBERS SUPPLY

SPECIFICATIONS :

LAGTO, INC.
SHOP DRAWINGS

MAY 30 2008
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Extra Strong Caps ' Page 1 of |

YOU ARE HERE: Home > Weldbend Catalog > Fiitings > Capé
QD ¥
|-———~ 1.0, ~—-—-->2
Caps £ K - |

EXTRA STRONG T
Inches / Pounds i

e P ]

For Metric ﬂnits >Click Here

Nomina utsi inside | . val Pipe Weight in
Pipe Sizie Ig:i’a:a?e(tj:r Dizingter Thii&f’;ess Le{z%th Sche%ule Polginds
12 | 840 546 | 147 1.00 80 0.1
34 | 1.050 742 154 125 80 0.16
1 L 1315 857 | 479 1.50 80 0.28
114 | 1860 | 1.273 191 BEETE 30 048 |
1112 1.200 1.500 200 53| 36 n.67
2 | 2.375 1,529 218 1.0 50 0.92
L 242 | 2875 2322 | .27s 1.50 80 1.3
3 . 3.500 '2300 | 306 | 2.00 80 2.1
392 | 4000 | 2384 318 2.30 | 80 3
4 | 4500 3.326 337 2.30 | 36 2
5 | 5.583 4813 | 3w | 360 | 80 58 |
) . A825 | A781 | 432 | B0 | 80 9.3
8 . 8825 7525 | 500 | 400 | 30 18
10 40.750 8756 | B0 | 500 | 50 26
12 12756 41750 | 308 | 600 . * 38
14 14000 | 13000 | 500 | 8.6 | * | a7
16 . 18900 | 15800 0 .s00 | .90 | 40 ’ 57
13 | 18800 | 470080 | 500 800 | g 78
20 | 20000 | 18000 . 500 | 900 30 100
24 | 24000 | 23000 | 500 | 1050 | * 145 |
30 | 30.000 29000 | 300 | 1050 | 20 634
36 36000 35300 ' 500 10.50 | 20 EE
, 42 . 42000 | 41900 500 200 * L 1,300
| 48 | 43,800 47,000 501 1330 | * | 1675
< Standard ' -

" This size and thickniess does not correspend to any oipe schedule

Cimensicns conform to ASME 57 3.9 % material conforms to ASTM A-234 Grade B
For bevel detail see page 50. ;

For dimensicnat tolerar.ces see page 57. ;
wwwoweidbend.com Copyngnt © 20G2 by ‘e _cend Corporation. All Rights Reserved.

Led {3 ~—

E

ntp:/wwey weldbend com/Fittings/Caps wse ips.aim : 6272008



Extra Strong Yong Radius 90° Elbows Page 1 of 1

Long Radius 90° Elbows
EXTRA STRONG
Inches / Pounds

For Metric Units >Click Here

Mominal Pipe| Gutside ! inside Wail Center g g Weight in
Size . } Jzmater | Clametar Thickness To End Fipe ‘S“’hem‘”er Pounds
{ {T) (A}
112 5.54 546 147 1.50 30 [ 0.28
3/4 1.05 742 154 1.50 80 ‘ 0.29 t
1 1.32 857 479 1.50 80 - 0.48
11/4 1.66 1.27 191 1.88 80 0.79
1112 1.90 1.50 200 2.25 30 1.2 |
2 2.37 1.83 218 3.00 5C 2.1
L A72 2.38 2.32. 275 3.78 80 3.8
3 3.50 2.96 L300 4.50 s 8¢ B
342 4,00 ! 1.36 318 5.28 86 3.8
4 S4.E20 i 3.82 ! 337 .00 80 12.5
5 ! 5.55 | 4.84 ! 375 7.50 ac 21.2
5] i 8.63 5.76 432 9.00 20 34.4
8 i 283 7.673 LS00 12.06 30 71.3
10 ‘ 10.75 | 3.75 .500 ! 15.00 50 111
12 i 12.75 ; 11.75 : 500 i 18.00 ; * 158
14 | 1400 | 1300 500 RN # ] 201
18 | 1800 | 1540 .09 2400 | 40 270
18 | 1808 ¢ 17.00 .5G0 27.00 * | 348
20 | 2000 ;|  19.00 500 30.00 3g | 422
24 24.00 =3.00 5006 36.00 i * 504
30 ] 30.00 \ 29.00 : .500 ! 45.00 ‘ 20 i 997
38  35.00 35.090 ! 500 [ 54.00 20 | 1,280
42 42.00 41.20 SO0 ] $3.09 | * 1,380
48 | 4850 47.00 E60_ 7200 = 2,502 |
< Standard
* This Size and thickness does not worrespond to anv pipe scheduls aumber,
1. Dimensions conform to ASME 216.9 & matenial conforms te ASTM A-204 Grade B
2. For beve! detzil see page 30. :
3. Fordimensional tolerances see page 51.
e weidbend.com Cooynght @ 2507 by Weldbend Carporation All Rights Reserved.

¢

¥

ittpz/fwww. weldbend.2om Fittings/Long e 20 Radius 20904 2 0E hows,/xslrd0.tm &7 TP00R



Extra Strong Straight Tees

YOU ARE HERE: Home > Weldbend Cataleg > Fittings > Straight Tees

Page 1 of 1

| A
. ' |
Straight Tees - ‘ ”‘*’”’J |

EXTRA STRONG N
Inches / Founds 0.0 b - -

For Metric Units >Click Here
[

|
| Mominal | Cutside inside ' Wall \r Center To | Caentsr To Pige Weight In
Pipe Size | Diameter | Diameter JThickness f End End Seheduie Pounds
1 Ty | € | W
Y2 ' o8& | 548 [ 147 | 106 | 1.00 | 80 .37
34 | 1.050 J42 | 154 | 142 [ 142 | 80 .58
1 [ 1.315 957 | 478 | 156 150 | 30 87 |
114 | 1.560 1.278 .191 1.88 1.88 80 1.6 ]
112 | 1.200 1.500 200 | 225 2.25 80 2.3
2 [ 2378 1,939 218 | 2.50 2.50 30 3.8
2 ':;3_% 2875 | 2323 276 | 3.00 3.00 | 80 6.5
‘ 3 3500 | 2800 | .300 338 338 | g 9
342 | 4.000 | 3.364 318 | 3.75 375 | 80 12.2
| 4 4500 | 3.828 337 1 412 1 412 50 16.2
' 5 | 5583 | 4813 375 4.33 4.88 80 26.6
{ 3 | 6825 | 5.781 432 | 582 | 582 30 418 |
’ 3 ' 887% | 7828 Soc T 7o0 0 700 | 30 76.2
10 1075 | 9.750 | .500 8.50 850 | 50 115
, 12 ' 1275 | 1175 | .50C 10.00 1000 | * 169
14 | 1400 | 43.00 | 500 | 11.00 | 11.00 * 237 |
16 | 1600 | 1500 00 1200 | 12.00 40 284 |
‘ 18 L 18.006 1 17.00 | 500 13.50 | 13.50 383 |
1’ 20 | 20000 1900 | 808 | 4800 | 1500 | 20 44z |
24 | 2400 ; 2300 | 500 | 47.00 17.00 | ® 325 |
30 | 30.00 | 2920 | 500 22.00 22.00 » 1,065 |
36 36.30 35,00 500 | (28.50 26.50 * 1,610 |
; 42 4230 | 41900 | 500 = 30.20 23.00 | ’ 1,788 |
| 43 “8C0 | 4700 | .50C = 2500 33090 | 2,300 |

< Standard
" This Size ana thickress does riot correspoiid to any pipe schedule vumber.

Cimensions confoim ‘o ASME 315.8 & materiai conforms to ASTM A-234 Zrade B

For bevel detail see page 50.

For dimensicnal tolerances see page 31,
wanrweldbend.2om

14d 12 eme

+

htp:, www.oelabend comy Fittings Strateht®s 20 Tees XS STRAIGHTTEE him

Capynght © 2002 by Weldbend Carparation. Afl Rights Reserved,
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Page 1 of 2

YOU ARE HERE: Home » Weldhend Catalog > Flanges > Class 300 Dimensional Specifications

Class 300 Steel Pipe Flanges
DIMENSIONAL SPECIFICATIONS

S TERELE BT

ot

SUCKETWELD ‘_
> | ¢ X A i ¢ f T B1 ] 22 r Q
; Thraaag Counter-
22 Bt e, | v [T oy | | S gt
wizs bl F!a:age. of We | Sie-cn 0P Heck Flange, Minimum.mmw;l;m Sotiet Radius Flarfge.
Flange Minimum Hug Necit ! MimmumJ Welq Minimum
12 375 ] 056 | .50 [ 0.34 | 0.88 | G.88 | 2.06 | 0.52 0.88 | 0.80 | 082 [ 0212 | 0.9
34 1482 | 082 | 4188 | 1061 1.0 | 100 | 228 | 082 | 1.08 | 1.11 | 0.82 | 0.12 | 1.14
1 1488 ) 069 | 212|432 | 103 | 1.06 | 244 | 059 | 1.36 | 1.38 | 1.058 | 0.12 | 1.4
11/4] 525 | 0.75 | 2.50 | 1.66 | 1.06 | 1.06 | 2.56 | 0.8% | 1.70 | 1.72 | 1.38 | 0.18 | 1.75
121612 | 081 [ 275 | 190 | 119 | 118 | 269 | 088 | 1.95 | 1.97 | 1.61 | 0.25 | 1.99
2 [ 850 | 088 3231|2380 1311 131 | 275 | 192 | 244 | 2.46 | 2.07 | 0.31 | 2.50
2902 750 | 100 334 | 238 450 | 1.50 L wB0 ; 1.25 | 294 | 297 | 247 | 0.1 1 300
S | 825 | 492 442 | 3850 .69 | 1.8 | 3.2 | 1.95 | 357 | 3.80 | 3.07 | 0.38 | 3.63
312/ 800 | 1143 | 525 | 400 1.75 | 1.75 1 3.19 | 1.44 | 407 | 310 3.56 | .38 | 413
4 |0.00] 128 BTS T 450 1.38 | 1.8B L. .38 1 144 | 457 | 480 | 403 | J.44 | 453
S |11.00, 1.38 7.00 555 , 2.00 2.00 , 338" 159 | 586 | 569 | 505 ! 0.44 | -5.59
6 | 12.50] 1.44 | 8.12 | 8.33 ] 2.06 | 2.06 | 3.88 | 1.81 | 6.72 | 6.75 | 6.07 | 0.50 | 6.75
8 |15.00, 1.82 1025 .50 | Z.3.  z.44 | 438 206 872 | 8.75 | 7.98 | 0.50 | 8.75
| 10 [17.80] 1.88 1232 1075 2.4. 575 4.5- 215 10.88 11082 10.02 | 050 | 10.88
12 12080 | 2.00  1475{12.77 2.5¢ 400 S.4. . .20  12.88 | 12.82 | 12.00 | 0.50 | 12.34
14 12200 T TH8.75( 1420 .o 438 | 5.5° | .50 | 14.14 | 14.18 | 13.25 | 0.50 14.19
18 | 255080 125  '9.00 | 18.00¢ 425 4B ¢ 5.7 .30 15.16 1 16.19 | 15.35 | 0.50 16.19 |
| 18 |38.00 2.28 '21.00 1800 3.30  B.17  8.25 | 275 18.18 | 18.20 | 17.05 | 0.50 L‘!B.fs‘
| 20 [28.80] 2.30 23.12 2000 o753 5.30  5.38 | 283 | 20.00 | 20.25 *G.zs 0.50 | 20.18 |
| 34 36.00) 275 77.32/2400 4.3 | 8.00 . 687 | 52 | 24.25 | 24,25 ' 23.25 | 0.50 | 24.19 |
Class 300 8zrizs & The fances pelow from 30" - 48" conform to ASTM 216.47 |
| ! | . ; J ! | Minimum |
divewrnoretdbend cor/®lanees Clase D00 G T IS siae i AT ONG



Class 300 Dimensional Specifications

Page 2 of 2

E Nﬁmin‘-‘%i_,.i Cutsids ;‘Minirrlu‘ﬁ Th:{:?fness E..aagth l Diameter ,HUb- ! Raisid i R?:;ﬁ:s [
| Pipe Sige | aieter | LTS L Tirough | Ty, | Diameter | Face | of |
it | of Flange [Meid Neck| ®Bilind | Hub Top | Diameter ! ‘

¥ \

30 43.00 3.52 3.'5 8.25 3256 | 30.00 [ 33.75 0.44 |

| 36 50.00 4.12 438 | '9.50 39.00 | 36.00 | 40.25 0.50 |
| 42 | 50.75 489 | 459 | 783 | 4325 | 4200 | 4475 | 050 |
| 48 | 57.75 5.25 525 | 881 | 4838 | 4800 | 5125 | 0.50 |

i

f

&

Class 200 Boit Patterns & Bolt Lengths >

* Should flanges e required with flat face, shipments may be either the full tﬁickness, or a thickness witp
raised face removed. \Removal of the raised face produces a non-standard length through the hub.)

** A taper shall nct exceed 7 degress on threade, slip-on, and lap-jeint flanges.

WELDBEND NOTES:

!-J

(V%)

All dimensions are in inchas. i
¢ - -
Calculated flange weights on page 47.
Dimensicnai tolerances on page 70.
Standard flange facings on pages 72 & 73,

Welding erd bevel information on pages 74 & 75,

Thraad standards onpage 76 & 77.

Blind flanges may be producad with or without hubs.
Copyright @ 2304 by Welabend Comoration All Righis Reserved

wwww. weldbend.com

http:, 'www weldbend.com/Flanges, Class® o2 0200/class300dimspec.atm

o TI2008
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ARCHITECT :
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SITE EXCAVATOR:

MANUFACTURER .
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SPECIFICATIONS :

U/K BARKER HALL

STEAM / CONDENSATE

UNIVERSITY OF KENTUCKY
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Features

« O-ring seats available for exceptionai Jeak-
free performance. reduced maintenance
cast, muitiple cycles with tight shutoff,
improved seating integrity.

* Wide hex on vailve nozzie provides
wrenching service clearance for easy
installation.

» Duai controi rings offer easy
adjustahility for precise opening with
Tinimum oregpen or simmer and exact
blowdown control.

= Pivot between disc and spring corrects
misatignment and compensaies for spring
side thrust.

+ Grooved piston model disc reduces
sliding area and friction.

Model Descriptions

Model 6010: Side outlet. Full nozzle design
with bronze/brass tim. Available with Q-ring
seats. For excepticnal feak-free periormance.

Model 6021: Samea as Model 6010 with
Teilon® (PFA} disc inseri. For axceptionai
ieak-iree performance (use on sieam only).

Model §030: Same as Modei 8010 except S8
rim (nozzle and disc). Avaiiable with

2-ring seats ior excepticnal leak-iree
performance.

Mooel 6182: Top cutlet. Futl nezzle design

T witrbionLgibrass tnm, O-ring seat availabte

—

—tor avoannonal leak-tree performance.

Model 6121: Same as Model 8182 with
Teilon® {FFA} disc insert. For exceptional
non-leak perfarmance (use on steam oniy),

Model §130: Same as Model 65182 excepi §S
trim invzzie and disc). O-ning seat available
ior excacticnal ieak-free performance.

fodel 8186: Top outlet. Full nozzie design
~ith bronze/brass trim, 150 psig [10.3 barg}
maximurm set pressure. Replaces Model 86
(originat equipment only}.

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

Madel 6221: Same as Model 6283 with
Tetlon® (PFA) disc insert. For exceptional
leak-irae performar.ce {use on steam only).

Model 6230: Same as Moae! 5283 excent 35
rim (nezzle and disc),

Modei 8333: Same as Model 8010 except
certified for ASME code Section V. Low
ressure steam heating bollers set at 15 psig
1.0 parg] oniy.

Mode! 6934: Same as Modal 6021 excent
certified 1or ASME code Section V. Low
aressure steam neating boilers set at 15 psig
{1.0 barg] onty.

fyﬁm / movw Control

Total Flow Conirg! Scluticns™

ASME Section | and VIil, Steam, *V’ and ‘UV’, ASME Section
Vill, AirfGas "UV’ Nationai Board Certified. Models 6933,
6934, and §935 are ASME Section 1V, ‘Steam’, ‘HV’ National
Board Certified. PED Certified for Non-Hazardous Gas.

Model 5935: Same as Model 5010 axcept
certified for ASME code Sectior. . Low
pressure steam heating boilers szt at 15 osig
[1.0 bargj oniy.

Applications
« Steam Boilsrs and Ganerators.

* AinGas Compressors - reciprocating or
rotary - portable or stationary, intercoolers
and aftercoolers.

* Pressurs Vessels - comaining steam, air
or non-hazardous gas. Including tanks,
receivers, steniizers and autcclaves.

= Pressure Reducing Stations - protection
of the discharge or low pressure side of
systam,

Pressure and Temperaturs Limifs
Modets 5010, §021, 5182, 5283, 5271
Steam Servica

T 0 I2s0psig{0.2i0 '7 2 barg]

-3 to 406°F [-51~ 1o 208°C;

%

b

Modei 6010

Air/Gas Service
3 to 300 psig [0.2 to 20.7 barg]
-60° to 406°F {-51° io 208°C]
Muodels 6030, 6130, 5230
Steam and AirfGas Service

3 10 300 psig [0.2 to0 20.7 barg]
-30 to 425 F [-51° to 218°C]

P T T
1 Hezlient seals determine temperature range.
‘see page 11)

. Teton® s a registered trademark of E... du
Font de Nemours Gompany.

I

Kunkle ig aither a rademark of registered
tracemark of Tyco international Services AG
s affitates in the Unied States ana/or
sther couninas. All other srand names,
SICCUGt names, or trademarks delong to their
respective holders,




Modeis 8010, 2630 5

8230, 5834, 2

.73
]

Medeis £121, 6221, 6934
Teflon? Sast Configuration

22 (O-nng)

Modeis 83172, 8020, 6283,
3230. 8333, 58935
Option=! Soft Seat

Modeis @183, 8727 3130, 5186
Top O det Contiguration

i



"

Pért Name

1 Nozzle
2 Body = a1 Sorsw
3 Warn Ring Set Screw
4 Disc
5 Wire and Seat
8 Guide Set Screw
7 Retainer Nui<
8 Siem
9 ' Body
10 Lever
11 Jam Nut
12 Lift dut
13 Zap
14 Lever Fn
15 Cap Ser Screw
16 Compression Screw
17 Spring
18 Epring Step
18 Sterr Retamer
20 Guide
21 Warn Ring
22 Seat
23 Seat Ratainer

. Modeis 6027 8121, 6221 and 6934 Taflon®.

optional U-rna seat available for all others
except Models 8933 ana 5835

. Secton IV ony.
. Models 6030, 6130, 6230 and 6335 are

S8 5A351-CF8

. Models 8030, 6130, 6230 and 6335 are

S5 SA479-304 (D thru H Crifice ar S8
5A479-316 (J Onfice).

. Models 6030. 6130 and 6230 are 88

SA472-304.

TR
HE RS BICR T

a

Materiais

BAS BCB3-C48500 for D Onficed
BRZ SB62 for E thru J Crifice”

35 18-8

35188 “
B21 C485004

58S Wire and Lead Sealt
58188

Brass 816

86, AG82 TY416
BRZ B584-C84400
STLA108 or

JIS §PCC EquivalentZN Plated Yeflow

Brass B16

STL A108-1018/ZN Plated

BAS B176 Alloy 230A
STL A108-12L14

&5 18-8

BRS B16

ASTM A-313TY 631
BRS 818

BRS B16

BRS B16 for [ and E Odiice:
BRZ B5B4-CB4400 for F thru J Orffice

BRS B16

Nota ¥
B3S 31R4




Series 6000 and Models 5333-8835 ASME Secticn | and VI Steam. ASME Section Wi, Air/iGas
National Board Certified. Models 53933-6925 ars ASME Section 1V, ‘Steam.” National Board LCertified

P

B

©

N R{‘lodei

 Orifice

Connections

Number? ANSI Standard
inlet Cutlet
i LI
it [mm] in  [mm]
s0"DC# D bz [12.7] o [19.0]-
B0 g o Yao [19.0] ¥s  [18.0]
61" DC# D Yz 2.7 s
50" ED# E e 49.0) 1 [25.4]
50" EE#2 E 1 [25.4 1 [25.4]
§T""‘ED# E e [19.0) —_
62"ED# E Yoo (1801 14 [31.75]
B0 FER F 1 [25.4] 1 [31.8]
60" FF#2 F s -[31.8] 1a [31.8)
BIFEF g 1 f25.41 —
82" FE# F 1 25.4] 1 | 38.0]
I GF# G THa  [31.8] Ve (B3]
B0"GG#2 G 1% [38.0] 1172 [33.0]
81 GF4 & s [31.8] -
62" CF# G s [31.8] 2 151.0]
G HEH H the [38.00 Z {51.01
S0 HH#2 + 2 51.0 2 [z10}
S1HEs H 12 {38.0% —
62" HG# H 172 138.0] 21 184.0]
gl dHe J o 2 [21.0] 24z 64,0
60" JJ#2 o 2le 840 2z (6400
B o 2 NN —
a2 g 1 2 el 78.05
. Repiacé asfeﬁsks with desired model number.
Reptace # with desired seat matenal.
Modzi 6030 available cnly /2 « ¥4-nch
[12.7 x 19 mmy, % x 1-ncn [19 x 25.4 mm]. [
1 X 11/a-inch [25.4 x 31.3 mm), 1% x 11/2-nch i
{31.8 x 38 mmj, 112 x 2-inch [38 x 51 mm]
and 2 x 2'/z-inch (5% x 64 mmi. -
Models 6933, 6834 and 8935 have same
dimensiens as Mooel 50180,
4
-
iy

iy
2 [54]
2t 54
2Ya  [66)
i {Bd]
27 73]
255 {671
27 [73]
2re (731
s {79
3% (26]
3%y 861
eCiE] [32)
153 15
3. 88
414y [108]
4 [114]
g 57

Valve Bimensions ——————

=)

in [mmj
2]
1 141
186 1]
12 4
1.4 |44
1 [44)
2 [51]
z [51]
2 [51]
2 B0}
2% [60]
21y [57]
2 [70]
23 T
3 78]
s [86]

Bifz
BYz
g
T
Tifg
Tz
a2
Bify
832
g1z
82
85
10
Fifa
S5/s
0%
1118
1088
1058
138/s
14
135/,
IS5

C

(165
[185]
[165]
e
{194]
(181}
[181]
1216]
[222]
[222]
r222]
{244}
[254]
{244]
|2444]
{2703
{283]
{2701
[270i
[348]
[356]
[246]
1342}

Approki

S B

i

matie

Weight

b

il
13
1ifa
2thn
2%
2ls
234
3t
33
Pla
3%a
5tz
53/
a
B3/
T3
3
T
8
15¥/z
153
&

154

[kai

[0.7]
(08
[0.67
(1.1}
[1.2]
[a
(1.2}
1.8
1.7}
[1.5]
1.7]
[2.51
[2.6
[2.31
[2.81
@s]
[3.5]
i2.3]
13.6]
7.0
[7.2]
[6.8]
[7.0]



ﬁapécities

1. No code stamp ar 'NB' on nameplate below Set Pressure — ' Orific p:,'-eé, nz -
15 psig set. {psia) o E o e H J
s (0.121) {9.2186) {0.338) (0.554} {0.863)  (1.414)
3 28 50 78 127 198 325
' 4 39 57 g 146 228 aza
6 39 70 109 178 278 456
8 45 &1 125 205 319 523
10 50 89 139 208 355 582
15 B4 114 178 o5g 454 744
20 73 131 205 336 524 858
! 25 53 148 232 381 533 972
© 30 a3 166 25% B 883 1066
35 104 188 289 474 * 739 1211
40 114 204 319 523 815 1326
4% 125 223 348 E7z 892 1481
5 133 242 3rg 621 968 1586
55 146 261 409 &71 1045 1711
80 157 281 439 720 1121 1837
85 168 300 453 TEY 1187 1862
70 178 319 499 818 1274 2087
75 163 338 526 a7 1350 2212
80 200 357 559 916 1426 2337
35 211 378 588 985 1503 2482
ac 221 385 519 1014 1579 2588
5 232 414 348 1083 1656 27
100 243 424 878 1112 1732 2838
163 234 453 708 1161 1808 2953
g 281 a7z 73 1210 1885 3uss
118 275 491 788 1268 1981 3243
120 286 510 98 1308 2038 3339
128 op8 529 808 1357 214 ety 2
130 307 248 858 1406 2190 3589
138 318 887 ase 1458 2067 3714
145 328 586 918 1504 2343 3838
145 339 605 448 1553 2420 s+ 3964
150 350 525 a78 1602 5496 4090
160 a7 863 1037 700 2644 4340
17 393 701 1097 1798 2802 4580
80 a4 738 1187 1887 2a54 4841
190 436 778 1217 1995 3107 5091
, 20t 457 316 1277 2043 2260 5341
210 478 B54 1337 2191 3413 5692
230 500 Bg2 1396 2288 Z566: 5842
230 521 a3+ 1456 2387 3718 6092
240 548 969 1576 o485 3R e
250 564 1007 1576 2583 4024 6593
260 386 1045 1636 2687 4177 6843
370 807 1084 1696 2779 4326 7094
250 s2g 2z 1758 2877 4482 T,
285 280 1180 1875 2975 4635 7594
3o 571 1198 1875 3074 4786 7845




Capacities

e L

Sat Pressure

[barg]

0.2
0.3
0.4
a5
1.0
1.5
2.0
25
3.0
3.5
4.0
45
5.0
5.5
6.0
65
7.0
75

jgafﬁ;:?%%ﬁaﬁ“ﬂffv -

[0.781}

D

45

58

83

7
104
123
148
171
196
a1
246
2n
206
321
346

396
421

474
498

545
570
508
620
645
870
695
720
745

795
845
895

946
985

E

i1.394]
81
98
113
138
180

261
350
439

528
572
617
662
706
751
795
840
884
929
974
1018
1028
1107
1182
1197
1241
1286
1320
1378
1419
1508
1£88
1687
1778
18sE

F
[2.180]
126
154
177
218
281
345
408
477
547
818
636
756
828
855
865
1088
1104
1174
1244
213
1383~
1453
1523
1892
1652
1732
1801
1874
1941
2011
2080
2150
220
2553
2499
2639
2777

a7

Orifice A'rea, cm?

G
[3.574
115
252
290
353
481

2532
2953
3088
3182
3298
3411
3522
36835
3868
4088
425
+555

78z

- | " f
IRl - TS I
H J
[5.567]  [9.123]
202 i
23 544
452 s
549 -
8 1177
880 1443
4035 1708
1218 sy
1396 2288
1574 2879
1752 2871
1830 3163
2108 2455
0088 e
2464 4038
2642 4330
2820 dg2n
2908 o
3178 5202
3354 5467
3532 5753
3710 508C
3eas8 5372
40 8654
Paass T 55535
855 7247
460 7538
4778 ]
4955 1oz
Sicd gat4
5212 g
) 3057
55€3 9085
8024 s
6281 srgee
S7SF 11040
7033 1883
Tadg 12207




' \

1. No code stamb or ‘NB’ an namepiate below
15 psig set.

-~ s e e
@D IRl LS

Capacities

Set Pressure
{sig)

o, B¢ LR TR
Lo S R o B ¥ 11

H )
a3

o kad

[
EE LI =~ ¢

’

[T
£3 h

€

-
-
L

e
a2

D
0.121)

&7
100
121
137
152
17¢
206
234
261
291
321
351
351
411

E
10.216}
155
178
215
245
271
318
368
417
466
520
573
827
681
734
788
842
396

1003
1067
1110
1164
1218
1272
1325
1378

+ 1433

1487
1540
1584
1648
1701
1755

g
i =]

1970
2077
2185
2292
2400
2607
2615
2722
2829
28537

3152
3258

3367

S e e

et

Orifice Area, in2

F
(0.338)
243
278
337
384
424
sk
576
653
728
813
897
981
1065
1148
1233
1817
1401
1486
1570
1654
1738
1822
1306
1880
2074
2158
2242
2326
2410
2494
2578
2682
2746
215
3083
a5t
3419
3587
3755
3623
4091
4259
4428
4596
4764
1932
£100
5258

G
{0.554)
398
457
552
629
695
819
9d4
070
1195
1333
1470
1608
1746
1884
2022
2169
2287
2435
2573
2710
2848
2986
3124
3262
3399
3537
3678
3813
3950
4088
4226
4364
4502
4777
5053
5328
5604
5878
8155
8430

H
(0.863)
621
711
860
a80
1083
1276
1471
1666
1861
2076
2291
2505
2720
2934
3148
3364
3578
3743
4C08
42082
4437

J
(1.414)
1017
1166
1409
1608
1778
2097
2410
2730
3050
3401
3753
4105
4456
4808
5160
8511
5863
6215
6566
6918
7270
7621
7973
anos
8676
apze
9380
9731
10083
10434
10786
11138
11489
12193
12896
13588
14303
12006
15709
168413
17118
17818
18523
19228
19829
20632
21336

22039




Set Pressure

*ﬁ.‘riw b
L

o LA PN M

W BT R

ran

[rarg] D
[0.781]

0.2 39
0.3 47
0.4 54
0.8 65
1.0 g1
1.8 a8
2.0 118
25 138
3.0 155
s 175
4.0 195
4.5 215
5.0 234
5.5 254
8.0 274
8.5 294
. 7.0 314
75 433
— 8.0 353
8.5 373
3.0 393
8.5 13
10.0 432
10.5 S2
110 4
1.3 a5z
i2.0 512
12,5 331
13.0 551
135 571
14.0 591
4.8 811
15.0 630
18.0 70
17.0 710
18.0 748
19.0 789
20.0 B82S

el
FL R

E
[1.394]

69

B4

560

631
668
707
737
FE
U
ga
878
913
848

e
1055
1090
1125
1186
1267
15a7
120€
1473

F
[2.180]
108
121
150
181
226
273
324
378
433
489
Bdd
358
634
e
785
8320
876
831
988
1041
10897
132
1207

1818
1373
1428
1433
1239
1894
1648
1705
1760
1870
1981

2031

202

=

g

e

"

-
A Z

-

G
357
i
215
246
296
37c
448
530
820
71
801
862
282
1073
11684
1254
1348
1438
1526
1317
1707
1798
1388
1574

@

Crifice Area, cm2

H

[5.567]

27

335
383
461
578
[o1er 3
326
285
$107
1248
1349
1330
1671
1812
1854
2085
2236
2277
2518
2859
28C0
2042
3Ca3

]

[9.123]
453
348
528
TR
9da

1144
1354

1.

2 o e e .:
= e s U el R
VecodsﬁamporNBunnamemmeDQMW

1 1 parg set.



Set Pressure
(psig)

SC
88
120
05
1o

118

{-J (I .
I 2 noopEon
7, Ky Lo g3

Fy 123
1

E

(©.218)

308
358
407
456
504
553
602
851
700
748
797
847
897
847
368
1048
1098
1148
1199
124%
1295
1349
1400
1252
1200
1680
16801
TE61
1751
1882
1852
2083
2153
2254
2384
24E5
2588
2686
2756
2857
2957
058
3153

H

(0.863)

1236
1431
1626
1827
2015

Qrifice Area, in2
F G
{(0.338)  (0.554}
484 793
560 g18
837 1044
713 1168
788 1294
866 1419
942 1544
1018 1669
1095 1794
1171 1918
1247 2048
1325 2172
1404 2301
1483 2430
1561 2559
1640 2688
1718 2817
1797 2048
1876 3074
1964 3203
2033 3332
2412 3461
2120 3590
EZCS 37is
2248 0848
2426 3977
2505 , 4105
2583 4234
2741 4492
2898 4750
2055 5008
3212 5265
3370 bEZ3
3827 5781
26384 €039
3842 62497
3983 6554
4156 6812
43213 7070
171 7328
1628 7585
4735 7843
4942 8101

Jd
(1.414)
2025
B
2664
2083
3302
3822
3941
4260
4580
4age
5219
5544
5873
6202
6531
6860
7188
7518
7847
8176
8505
8834
9163

4621
10150
10479

11468
12123
12781

14097
14755
15413
18071
16729
17387
18045

18703
19360
20018
20676




—

Capacities

3_- AJF T SRS T ey
= R r-.'-UL--pL gu JP

A SRiE, - e IR = L iy et -
Set Pressure Orifice Area cm2
[barg] D E F G H J
‘ [0.781] [1 294] [2.180] [3.574) [B.587  [9.123]

1.5 a5 170 9BE 435 530 1944
20 ‘113 202 318 519 Bo8 1324
9.5 131 234 367 601 926 1534
30 - 149 266 417 883 1064 1744
35 187 299 487 768 1182 1954
&0 185 331 517 845 1320 2164
4.5 203 363 567 930 1445 2374
50 - 222 396 619 1014 1580 2389
5.5 240 425 670 - 1099 1712 2206
8.0 o850 462 752 1184 1844 3022
8.5 277 495 774 1269 1676 3238
70 236 528 826 2453 2108 3453
7.5 314 561 577 138 2210 357
B.O 333 594 €28 1323 2572 3857
8.5 351 827 981 1608 2504 410«
2.0 37 860 1082 1382 2526 4320
0.5 388 , 893 1084 1777 278 3337
10.0 07 726 1138 1862 300 4753
e :0.5 425 759 1187 1947 ao22 4969
11.0 44 7o 1238 2031 3184 5186
113 462 B2z 1201 2116 1098 5402
12.0 431 858 1343 280, 3428 5618
15 403 8s2 1394 2266 3860 5835
120 a13 922 RE Bz - £08
1535 Bdr e 1ade Wnlr 235t 626"
14.0 385 931 1248 8240 5857 Badd
143 574 1024 1601 2325 4cas BTLO
18.0 502 1057 1653 714 4231 £9°7
15.5 611 1080 17¢a 2794 4333 71as
17.0 629 1123 1756 2574 4485 7348
17.0 656 1189 1860 334G 4749 sl
18.6 703 1228 1883 azh 5013 as1s
19.0 740 1221 066 5082 5277 BG47
20.9 e ice7 270 3657 5341 5080

Models £833-6935 ASME Section iV, Low Pressiir2 Steam. ‘4V’ Matioral
Board Certified

L S SR

Set Pressure Crifice, Area in2 :nzjﬁf'—ﬁ— e
{psig) D E F G H J
[barg] 0.121 0.215 0,338 0.534 2.863 1.414

{0.7813 (1.384] [2.1801 [3.574 [5.567] {8.122]
18 190 338 330 S€9 1352 2715
(1.0 {86] 153} {240 [394] [613] [1005]




Spestiications

i

R LR R R T B SR Ty
ARTRERShy t ol ik Erstianmatinit A
SeaySeal Materials Service Recommendation
Yitan™ A (<10 75 406 Fy [-22 1o 208°C) Atlr and Gas

Einiare Progylens (70 1o 4CG°F\°[~57 o 208°C] Steam |

4

AZKE Section | anc Vill, Steaim, ASME Section VI, Air/Gas National
Board Certified. Modeis 6930, 6823, 6335 ASME Section IV, National
Board Certified

Modeir AU——— — . -
Numper 12 3 456 7 7 8|9[10]112]13[14]15
, Position - ' '

Exomple [0 1 0fH[a[m[o[1][-[a[m[o]1]sT0]

T T T T
] ]
T
Mouaei !
£7310 #1360 3270
(S | 7184 6932
F020 5283 5934
cqap REDY 5835
Bi21
Orifice
] G
= H !
- J |
gt Size |

- s=neh (1271 = - 1i-inch 128.1]
D-%w.anch (19.40] Ho2nen (508
c - i-inch  [25.4] u - 2he-inch [63.5)
F - 1heinch ([ 31.8]

Sest Material
\l Mera!
E - E?R :
V- Viton®

‘/ariation (01 through £5)
o1 - Plain iever
{2 - Plain iever with vibration dampener
0= - Plain lever with gag
:Q - 28P Threads

Desizn fevision '
Lecates nen-nterchangeacie revis.on. Dash (-) if onginal design.

Yalve Service —
A - Slzanm A 8SME Secticn |
w - 4 Se2s ASME Secticn VI
- - Steam ASME Section Vil
G - Steam ABME Secticn |V (Moaals 8933, 3924, 6235 only)
P - Eteam. Nen-code
M- A Nor-code

Sering Materiat
M- 38

L]
Set Pressurs
CTTDLAF Lm0 D oam) cniy for Models 8923, 5934, 6935




Facility Phone: 828-653-3700
Tyeo Valves & Controls

www, kunklevaive.com
i .x, s cawprehsnsvanmsror acoyracv This data cheer s intencad only as a Juide 1o TFC proaucts and services

1 Grodust seleckon and Cetermining pICOUC appropnateness tor iher paricular puipose and System requirements, TFC WAKES
D AEFRESENTATIONS OR WARPANTIZE, EITHER EXPIESS OR IMPLIED, sNCLJDING YITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY OR FITHESS FOR A PARTICULAR PURPOSE WITH
“aE NFORMATICNH REF=RS. ACCCRDINGLY TFC WILL NOT BE SESPONSIELE FOR DAMAGES (OF ANY KIND CR

—
1 #aw Gontral (TS provioes -no irformation herew i :,0cd (aith but makes no apte
L PIAGMENt A GV
7
ROM THE USE OF OR AELIANGE UPON THIS INFORMATICN Paranis and Patents Penaing n the U.S. and

aovniduals using this data shegr must exercoe hesr o

AESPECT TO THE NFTHEMATION SET FOPTh HEREIN GR THE PRCDUCT(S) TO WHIC!
NAFURE, NCLUCING NC.DEMTAL NDIRECT QR CONSEGUENTIAL DAMAGES, RESLL
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