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araoam<I Vacuum and Heat Transfer

SURFACE CONDENSER SPECIFICATIONS

Ref.No. ;
Date :Item :
Engineer

PERFORMANCE
Absolute Pressure @steam Inlet (in.HqA)o.~".b••••
Steam Condensed. (lb 0 /b::t::. ) .•• Q .•• 0 •• 0 •••••• 0 e •••••••••

Heat Rejected (~tu/hr.)D.O•.ooo.o.,o ••• O.' •• d.O' ••
Circulating Water Cgpm) 0 •••• 0 •••••• 0 ••••••• 0 ••• 0 0 0 •• 0 ••

Water Inlet I Outlet (deg"Fl •• DO.O •••••••••••• o" ••

Water Pressure Loss 2 (ft..Water I psi) •••••.•••••••
Percent Clean CI IQ a II A 0 0 42 eo eo 0 <II 0 a a 0 0 Q II ,!!l 0 ·0 G a .0. 0 Q 0 0 • ~ e e DOe. 0

TUbe Velocity (fps l .Q •• ·0 ••• 0 0 .••.• 0 ••••• 0 •.••• 0 " •• 0 ••

CUstomer :
cuae ..Ref • ~Locat.ion ~
Quantity :

Dresser-Rand
RRFExpansion
:aarrisonburg,VAon.e

B1BAT95
10/09/95Peak design

g Roo/BATSl

3.00
43000.

38829000.
3883.

85.00 I 1.05.00
15..0 / 605

85.
7,,(;)3

DESIGN
MODEL ~Surface Area (sq.ft..) Total I Ef'fective •....Qo •••• ~

Number of Water Pa:!ulIes .••• 0 0 • Q •• $ •••• 0 0 ., •• 0 •••• ., •••••

NtlllI.ber of Tubes 0 0. "41 e • ·v a ti ., • G P If (ill 0 <l " a <II 0 G I) Q EI II) 0 C e 'IJ cf a 0 'U II!! a

Outside TUbe Diameter (in.) BWG •..0., ••••• 0 ••Total Tllbe Length (.ft.. 10 0 0 " ••.• " ••••• 0 • 0 • a • 0 ••••.••• o· •

. Design I Test Pressure (psig'): Shell. .•.. e •••••• FV&
/ Tubes a Q ~ d. e 'CI a 1'1 G

I .esign Temperature (deg. F)= Shell. .•. 0 •• " "

T1l.bes" 0 'IJ !I a 10 " Go (JHotwell :c~lindriea~ •••supply (gal.) •••..••O$o.
Steam Inlet Dl.a:meter (lon. ) (FF) e •••••• ., ••••••••••••••••

Water Connections (in.) a 0 ••••••••••••••••• a .•• 0 •••••

Condensate outlet (in.) ••~.0 ••••• 0 ••••••••••••••••••••

38 Sl I l7.00 TALTD
3271.. / 3208"

2.
9S0.

0.7500 - 1.8 AW
17.00

15.0 IFlooded
J.25.0 I 187.5

250.0
12500
220.

40.
2. - 20.
1. - 6.0

MATERIALS

Shell (SA-5:1.6-70) Carbon Steel
Water Boxes (SA-516-70)----------Carbon steel
Water Box Covers (SA-516-70) Carbon steel
Baffles (SA-516-70) Carbon stael
Tube support Plates (SA-J 6) Carbon Steel
~es (SB-l.ll.-443) Acbniral.ty
TUbe sheets (SB-17l-464) Naval Ro!led Brass
Remarks: Des~gn perHEI, Nl..nth Editi(;m .-.:i"Il"';""'l"""---'-""ft'::-::'-:r--~:t:'::_ci'r.:r.:::_n.::;..,_;~ConstrUction and staJllp per ASME Sact10n VIII ,Cl.v. 1 , TUbe Sl..deon!y_
---Steam Inlet ImpingementProtection Included:~~~~---------------- _---Water Boxes and Covers to be Coal Tar Epoxy coated~ _

Ejector Packaqe Mounted on the Main ConClenser _

Graham Mal'lulaelunng Co., Inc" P.o. 80ll 719. Batavia. NY 14021-0719
Corporate and Sales HeadClusners: 20 Florence Avenue, Batavia. NY 14020

Tel. (711:., 343-22'STelell: (71) oeS4142 Fa)( NO.(716) 343-1097
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!Isham
~ Vacuum and Heat Transfer

CU,stomer ; Dresser-Rand
CUstomer Ref g RRF ExpansionLocation: Harrisonburq,VA

3 {!)p 7

Ref.No. :8J.BAT95Date :10/09/95:Item g
Enqineer:XGG

Pressure maintained (inches HqA)* •••••••• o •••••••• o ••••

Total Fluid Evacuated (lbs/hr)" •••..••..••.••••.•...•••.•••
Ory air evacuated (lbs/hr,)•••• Q I> 0 •••• I> 0 •• 0 • D '••••••••••• aMotive steam required per elemant (lbslh:J:) •••••••••••••Operating steam pressure (psiq) •••••••••••••••••.•• oo •••
operatinq steam tempera.ture (de9'.F)"••~•••• oo •••• Q".o •••
l:nter condenser coo~in9' water temp. (deg.F) •• ~. eo •••• G •••

Inter condenser cooling water required (gpm) ••..•.••o •••••cooling water pressure dro~ thru I/A condenser (psi)•..•

:L.O
43.2
13..5

195.0
175..0
'377.0

85.0
59.3

0.1
Q I!J 0 n e Il qJ G D ill "10-41 0 CI 0 Ct D A e & 0 0 Q (II ~ 0 0 0 0 D g D. •• G " e q) CI 11IIe Q D.Q 0 e G' 4 B a ~ 0 e " c> 0 a 0 0 a eo 0 0. " 0 a O· D d

a a II! Go 0 <I' '(III II II· " 0 " " 0 G Ell m ·0 0 ~ 0 0 " !I it 13 0 II 4 V· B e 0 <II GII cP " ~ 13 II a e II GI 9 0 .0 a G CDO· 0 13 a 0 0 iii a a e e a Q 10 e 13 ·tI D

S~EAM JET EJECTOR DESIGNg
a ID Ii " • Q • 1P D IS 0 • Q e " CJ 0 1;1G e 0 0' " GaG -Q e 0 .0 " a a .,. ·0 0 G " '0 II Q 0 IS $ 0 e t) 0> D d B $ Q $ 0 'B 0 D Q " 0 G a 0 6 0 0 CI

Model designation. 0 v 1:1adO 00 0 U· II D D 0 <1 0 0 0 Ell a I) 0 Q 1:1~ e e II II O· 0 -0 0 ";J

Numb·erof staqes 0 II e e D CIII0 II D tJ e " ':II iii D Q S Co ., 0 " 0 D 0' ·If III Q .:II e " c· Q .u (I 1».Number of elements for parallel operation •• o •••• o ••~aterial of diffuser and suction chamber,. •.••••••••
Materia~ of steam nozz1es· ••••••..•••• a a ••• 0 • ~ ••••• 0 a

Type of inter and a.fter conaenser" •••••• a ••••••••••

Materia.l of intet: and after condenser shell. ••...•••
TUbe sheets o· 0 iii <0 <I a d G 41 ••• III II CI •• 0 11;I'11IIa _ d _0 0 4 ••• II II Dill. iii • \'I Ii 41 e a Q

TUbes ••.•••••• a ••••••••••••• 0 0"7500 - 18 BWG AW
M.A.WoPITest Pressure (psig)

.Design TeJ1lperature (dsq •F)
She.l1o ••••••••
Tub·es <0 d 0 Cf q • e C!i ••

Shell ••••••. G D

Tubes. I! • a Q • Q IJ 0

APPUR1'ENANCES INCLODED:

1.-32-0aS-2/2H
TWO
ONE

SA-278-35
4169SIN-LINE

SA"'S3-B
SA-51tS-70

513-111.-443

20 / 30
125 / 188250

125

steam strainer QI e- •. GO" •••• <II' •• II •• 0 0 • It e ••• e It CJ It II 0 ••• a • S 11 II • " 0 • Included
Interconnecting steam piping............................ Included
Air leakage meter" ••• ~.•••• '••••••••••••••• " • • • • • • • • • • • • • IncludedPriming ejector - Size.................................. 2H(7C)

Steam consumption (lbs/br) •••.••••••oil 375.0Drainers or traps •••••••••••••.••.••••.•..•••••.. ~..... IncludedDesign per HEI Construction of I/AC per ASME Sec. VIII Div I ••.•...Isolation valve(s) at l.st stage discharge ..•••..••.....• "••..•• :Included
Isolation valve at hog-ger suetion ••••.••.••••..••••.•••••••• lncluded
Suction Manifold 0 It • III ••• a •••• It ••••••••••..• a.•••••• II ••• ., It __ lit • a ell • J:ncl.udea
Hoq~inq Ejector silencer •••••••..•~•••...••..••.••••••••.•••• IncludedMot~ve steam stop valve for each Jat •••..••..•••••••..•••••••••l:ncluded
•• • • • • • • • ••.••••• ., •. II • 0 ••••. II •••• 'II' •••.•••••••••.••••••••••••. a •••••••• 41 • II 0 •• 110· • D •

•••• o •.•• .,. •• e ••••••••••••••••••• · •••••••••••••.• O ••••••••.•• ·•••• 41d" •••••••••••

~easuredat condenser inlet.

Graham Manufacturing Co., lnc .• P,O. eo~719, Batavia. N't' 140Z1-0719
Corporate and Sales Headquarters: 20 Florence Avenue, Batavia. NY 14020

Tel. (716) 343-2216 Telex: (71) 6654142 Fax No. (716) 343.1097
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LIQUID RING PUMP SPECIFICATION SHEET
1.
:2
3
4

CUSTOMER: Dresser-Rand
USER ~ Harrisonburq:-, .•••V,""'";A---
PLANT LOCATION :
SERVICE OF UNIT:

EG NO
JOB NO

COST NO :
DATE :.Engineer:

PER,FORHANCE REQU"IREM:ENTS

.5 GAS HANDLED~ AIR/WATER VAPoa
6 SUC1'J:ON PRESStmE: 50.0 mmHg-A SUCTION '::,;T:=EMP=.=ERA:=.'!;l";'l'=lJRE==-~,......""""""9:-:J;-,,-:::6............:F
7 SEALANTFliOJ:D~ WATER SEALANTTEMPERATURE~ -80 .OF
8 COOLING WATER TDl?:N.Aa t SOURCE:
9 ELECTRIC SUPPLY~ VOLTS: _230/460 PHASE: J CYCLEg 00

PUMP SELECTION

10 MODEL NO: 1PV62l.ElO/12
:1.1 STAGES: ---- tw~o--~SaHAF~~T~S~EAL~-:-----------p-a-Ck~1~n~9=-g~l~a~n~a~s
12 MAT'L OF CON5TR: cas'f"""iron ease, ducti~e iron rotors, ss i6haft.
13 SPEED: 17So-RPM DISCHARGE PREss: 14.7 psia
14 CAPACITY: 330.7 ACFM AT SUCTION PRESSURE OF~ - 50.0mmH9A
15 HORSEPOWER-AT OPERATING POINT: 26.4 bhp MAXIMtJM:
16 SEAL LIQUID: WATER QUANTITY: 20 •0 GPM TEMP x 80.0 F17 FLOW: once through. -- _

HOTOR DETAILS
18 HORSEPOWER 1 40hp SPEED:
19 ELECTRIC SUP·'=p~II=y.."..: ---.V,..,.,O~L=-:=T""'S;;;-:::-"":II2:-='3 0J 460 PHASE:
20 ENCLOSOlU!: ODP21 ~: - --------~R~e~l'~~an~c~e~o~r~E~qu~a~l------------------------
22 SPECIAL FEATURES:

OPTIONAL ACCESSORIES
23 BASEPLATE: =_~-- ---include.d for LRVP and motor only
24 COUPLING iGtrARD: included, T.B. Woods or equal_
25 DISCHARGE SEPARATOR: included, steel
26 SEAL WATERREG'O'LAXING VALVE: included, bronz·"""a--------
27 SEAL WATER PRESSURE GAUGE: ---included
28 SEAL WATER SOLENOID VALVE: included~.--.-b-r-a-s .•..s----------
29 VActroM GAUGE: included
:30 VACUUM RELIEF VALVE: included~-.-a....•.l-um--.i--n--um-.::::::-=--=--=-- -_-_-=
31 SEAL WATER STRAINER: included, cast iron~ _
32 SEAL WATER SHUTOFF VALVE: included, brass~ -----
33 INLET CHECK VALVE: included, bronze~ _
34 RECIRCULATION P'CHP:none. _
35 HEAT EXCHANGER: none36 INTERCONNECTING PIPING: incl~u~d~e~a~-----------------------
:37 HANtJ'AL DRAIN AND FILL VALVES: included
:3a GAUGE GLASS: - incl uCled~-B=r=-=o:-::n:".:z~e:---;;;3;"'l7M4M1i1.--:9:-,1r-::a~s~s:"""";ar.ir:am;:;;-
39 COMMENTS: pertormance tolerance perHEI. ~ _

~~ ------------------------------------------------
~ -------------------------------------------------------~3 _

44 ------------~~~~~~o=~~~~~~~~~-----------Graham ManulacculingCo .. Inc .. P.O. Box 719, 8atavia, NY 14021-071!~
Corporate and Sales fo!eadfluarters: 20 Florence Avenue, 6at8via, NY 14020

Tel. (716) ~43·2216 Telex: (71) 6864142 Fax No. (716} 343·1097
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NJfil PRELIMINARY DRAWING NOT CERTIFIED FOR CONSTRUCTION IHIlI

•...
Q•......•...
Q
<,
Ul","

21 '-6 1/2"

SLIDING SUPPOR

6"TYP

2"T'IP

18'-5·

3'-0"

6'-6- 6'-6"

4'-3"

~l·.... ~
0) ...,
.1" •••
I\J

.
~.,

"G~

.
to
I

C...•

,;..,;..

•...
u'

T1 20" 150# RF COOLiNG WAfER INLEt CUSTOMER Drestier--RantJ GRAHAM MANUFACTURING CO .• INC:
T2 20· 1501 RF COOLING WATER OUrLET CUSr(JHER REF. RRF Expansion

~Sj 40ft FF STEAH INl,ET MODEL 3951/17. 00 TAL TO 20 FLORENCE AVe BATAVIA N'. Y.

S2 3~ 150# RF AIR OFF TAKE M.A.H.P. TEST PRESS. DESIGN TEMP PRELIMINARY Sr.JRFACE CONDENSER O(1AWING "53 6" 1501 RF CONDENSATE Or.JTLEr SHELL SIDE I",V 15 PSIG 23 PSIG 250 F SCALE I/olADE ICHlCDIAPPD I DATE I DliG, NO. IREV. \\
54 2-1- 1501 RF RELIEF VAL VE TUBE SfDE J25 PSIG 188 PSIG 125 F 1/48 r KGG I I 110/9/95 I A81BAT95~1 &

'-l
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! (2) 7/8"R HOLES
.FIXED END

(2) 7/8" X 1 1/4" SLOTTED G F
HOLES SLIO]NG END " H

T4

CUSTOMER Dresse,. ..•Rand
CUSTOMER REF. RRF ExpanSJon
MODEL J-32-088-2

CJllENSlOlllS

9·8 B I c I D I F I 5·~6· - 1- 2'~6' ~1'83/JS" 11·-0~ ,?'-tlQ 17"

NOTC
CONNECTION FLANGES ARE ANSI SrANOARD DRILLING AND.
rHICKNESS UNLESS OTHERHISE NOTED.

CONNECTIDW SCHEDULE S~5~LL SI~ T~TUBESIO£
SYMBOL I SIZE I TYPE I SERVICE

S1 I 3" 11501' ANSI IFF} I VAPOR INLET
S2 Ii 112- I NPr I 'lA-POR PI/TLET
53 11 J/2- r NPT ICONDENSATE OUTLET
S4 11 t/2" , NPT jCONDENSArgffiTbI;T
S5 r 1/2"' NPT I TESr CONN.
T1 I 3" •1501' ANSI IRA I HATER INLET
T2 I 3" 1150iANSF (RFI' /'lATER OUTLET
T3 I 314" I NPT I VENT
r4 I 3/4" I NPT I DRAIN
T5 I 3/4w I NPT I rEST CONN.

I I I
- -'--R---r -T Tf( L P 0 S t

10' I 7· \ #05116' I I 189/16" I 2" I 3· I
SHELL rUBE GRAHAM MANUFACTURING CO., INC.

SIDE SIDE
20 FLORF.NCE AVE. BATAVIA N. Y. IM.A.H.P (PSIG) 1 20 125 ~.

TESr PRESS (PS16) I 30 188 PRELIMINARY EJECTOR PACKAGE
OESIGN rEMP (FJ 1250 ~25 SCALE INADE ICHKO IAPPD I DA TE , DHG. NO•. IREV~1 ~

NONE \ KGG I I IJo109/95 \ A8 J BA T!JS:"2 J B \\
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graham
~ Va«:Juum and Heat Transfer

C~stome~ : Dresser-Rand
Custcmer Ra£ g RRl!' ExpaJ!1l1l1io&'&
Locat~on HarrisonburglVA
Item g T/G

Ref .No. :
Da.te
lilXlgineer.
POAge

Sl:aA:r9S
10/0'3/95
KGG

Vendors and IlIOdel I'lUIIberl1l Il!"@ listed to iHustrat~ COI'ISuU!.ltirm fM'i:l,!res.· Gif'a!i1llH reserves, the right
YOsubstitute equipEllt of 8I'l ~l type nquel itv by other VMIdOrs. AnI f1:~O!II;,:ted frcm this
scope of supply list are exeLuded frCil this quot&tiONIt this tilllll ard will nee be furnished.

SURFACE CONDENSER XtmED IN SHOP
(1 ) Mgdel 3a 51 I 17000 'l'AL1'D

S~ JilT AIR R.EHOVAL JilAC!RAG2
(1 ) Model 1-32-088 •.•2

LIQUID llING VACt:I'OK P'CKP AIR QHOv.u. ilAo:.ME

\

(],) .M.otiel l.PV6216011.~ Drawlng ASlaA'1'9S..;3

. ATMOSPSElUC RELIEF VALVE
(1 ) V.i..king24"' Vertieal Carbon st81111

BQG(.;ING EJECTOR
(1 ) Grah~, 2B cast Iron

S.i.lencez:-, Haxix!.l.Mocia1 2 '"

BOTWELL GAUGE GLASS
(1 ) Consolidated 120-207, Bronze t1.1b'l.lll.ar

VAC!O'tl'K CAtTGE(S)
(1 ) O'.S. Gauge 1198:1., 4-1/2", 3165S tube, PET ease, 3~6SS 1.ower stem

PRESSURE GAUGE(S)
(1 ) u.a, Gauge 119$1, 4-1/2"', 31EiSlS tul:le, PET e&lile, :UElSS Lower stem
(1 ) Pig1:ailSyphcn, O'.S. Gauge, 5~7H 1/2" cubon steel

T&Q?JmATt1RE INDICATORS
(2 ) U6S.Gauge 65300674 5" Dial Every angle 304SSc::ase
(2 ) u.s. Gauge Tnermowall No. 314"-260S-t14.S-304SS, 3/4" NP'l',:304SS

An I..EJ\lCAGE ME~ISR
(1 ) Graham, Cali..brat:eciOrfi.ce with gauge, 0 - 40 PPB

IN~CONDENSER CONDENSATE~RAP
(1 ) suco. ASnt AJ.26, Type-FA30, 1"

AF~ERCONDENSER CONDENSATE TRAP
(1 ) sarco AS'!:!!A126, ":Cype-FA30, 1-

G(aham Manufacturing Co .. lnc, P.O. Box 719, Batal/ia. NY 14021-0719
Corporate and Sales Headguarters: 20 Florence Avenue, Bata\lla. NY 14020

Tel. (716) 343·2216 Telex: (7') 6854142 Fax No. (7161343-1097


