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375 14007 000 Box Channel Cooler 22g & 22gl

User Component Description Drawing number Qty
001- 075 10326 000 Flange Head Cooler 22g & 229l 075 10326 000
002- 075 10327 000 Flange Head Cooler 22g & 22gl 075 10327 000
003- 075 10328 000 Plate Cut 1-1/8 X 15-3/4 X
004- 075 10330 000 Plate Head Cooler 22g & 229l 075 10330 000
= - $66--82039--600 -
006~ 023 01564 000 Cplg Pipe 1/2 3000#%:
007- 075 10331 000 Baffle Pass Cooler 22g & 2249l 075 10331 000
008- 075 00007 000 Lug Lifting 075 00007 000
009~ 075 10332 000 Bar Reinf 22g & 22gl 075 10332 000
010- 075 10329 000 Plate Cut 3/4 X 15-3/4 X61-3/4
9000 075 14007 000 Dwg-Box Channel Cooler 075 14007 000
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Dupont Experimental Station

YPC-ST-22G
93-211,038
tag # ABS 1
Lithium Alkalinity .
inhibitor Sample | gy Gr.| Molybdate | (Lithium | DrosoVed | imonia | Hours of . -
Concent. LiBr ° . Copper . Chemical Additions Comments
Molybdate @75°F | Inhibitor | Hydroxide) mg/l Operation
% (converted) mg/i
mg/l (N)
Aliowable 55 162 | 222325 | 544- 187 |0-50mg/| 0-50 mgn | Between
Ranges mo/l

samples

g

39.28

Aug. 22, 1995 55 1.62 34476 0.149 10.91 739 high molybdate

Sept. 25, 1995 55 1.62 387.3 0.127 0 22.34 185 35.08 Ibs. Hydox molybdate went up?, low LiOH
Oct. 20, 1995 55 1.62 287.28 0.213 0 9.58 27 still low LiOH

June 20, 1996 55 1.62 358.43 0.156 10.14 19.18 51 high molybdate? none added?
July 22, 1996 55 1.62 362.46 0.237 9.89 19.77 304 higher molybdate? high LiOH
Aug. 29, 1996 55 1.62 301.22 0.215 0 19.64 731 50z molyb., & 130z nitrate still high LiOH

June 2, 1997 55 1.62 329.6 0.238 9.82 43.11 264 higher LiOH, none added?
July 15, 1997 55 1.62 279 0.227 0 30 708 high LiOH

Aug. 13, 1997 55 1.62 221 0.226 0 27 524 11b.,7 oz Molyb. high LiOH

Sept. 4, 1997 55 1.62 274 0.22 0 31 403 high LiOH
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e’ woocecc wetkm s
QIW No. < q.u:ms?m pobadt Numi W ppqpeit
g — - Molyndae Taa1 2930 pouns
Sample Rata - -AllowabloRange -~  SanvanedData
(Besed an 354 L) (Sampls dala nonvertad te S5%)
86.0D % LiBr
Sampls Conconmtnatiow §251 % UB.r 1620 ol T
Sampia Spacific Gradily 1871 &t 75°F - e
ulhhr Malyhdats whibitor 'k :‘\gn 0235-11“22 e
Alplinity”(Lithjum Hyd eadda) 0.204 ) el b o
- - Dissolved Copper 0 mg | o )
© . Ammonia: 20 mgA , 5
Lithiym Nitrate ' 0 maa
'l.ithlum Moiybdate Inhibitar no
" Lithium Hydraxide no T
Gopper Ramoval no .
Nn':nponla Removal no N OWeS
3 ' result af’ . If there |5 3 drastlc
720 1n any PATATAAG0-Orapal Wi g Lot somple. Ok or -adding Shermisms of
e e e o S e S S
eoing, ' : nd trandin
::eva:m:g probiems dus: (0" imprupss soldion shemistry . ‘l: by mn;: ﬁm:;ﬁ:r mos 3 uma.
1 lo dula. Maigtainiog proper Sglutian Chenumry 1a critieal 197 mﬂm"
: a V?::;nazory'umumwm and athonized to perform the necessary chemical addi mlls
“ and adjusiments roquirest 10 kaep your unit operable and relabie.
N
n‘x‘!ﬂ; i | o
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ParaFlow™
Solution Analysis Report

Customer Name  DuPont Experimental Stn  S8ample Drawn Aug 13,1807

Unit Modsl No. YPC-ST-22G-46-C-X-A  Report Date Aug 20,1687

Unit 8erial No. GLCM157838 Report Number RS087

PO Number 00012113
Inhibitor Type: Molybdate % / 3 Icﬂ 2 o 33 /%d un.S
Sample Data  Allowable Range Converted Data
(Based on 65% LiBr) (Sample data converied 1o 56%)
Sample Concentration 62.32 % LiBr 66.00 % LiBr
Sample Specific Gravity 1.663 al 75°F 1.820 al 75°F
Lithium Molybdate Inhibitor 203 mg/l 226-328 221 mg/l
Alkalinity (Lithlum Hydroxide) 0.207 N 0.14-0.22 0.226 N
Dissolved Copper 0 mg/) 0-60 0 mg/l
Ammonia 24 mg/l 0-100 27 mg/l
Lithium Nitrate 3 mgh 4 mg/
Corrections Neces
oD 20

Lithium Molybdate Inhibitor yes Add .000065 Ibs. of LI2MoO4 per Ib. of solution in the unit.
Lithium Hydroxide no /‘ L. 7
Copper Removal no
Ammonia Removal no

Data included in this report are the result of only one solutlon sample. If there is a drastic
change In any parametsr as compared with the last sample result, prior to adding chemicals or
performing Copper or Ammonia Removal, it may be advisable to resample. The best method of
preventing problems due to improper solution chemisiry Is by taking regular sampies and lrending
the sample data. Malntaining proper Solutlon Chemistry Is crlical to the life of your ParaFlow Unit.
York Factory Service Is factory trained and authorized 1o perform the necessary chemical additlons
and adjustmentis required lo keep your unit operable and reliable.
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™
ParaFlow
Solution Analysis Report
Customer Name DuPont Exp. Stalion Sample Drawn Jul 15,1097
Unit Model No. YPC-ST-22G-46-C-X-A  Report Date Jul 22,1087
Unit Serial No. GLCM157838 Report Number R5064
PO Number 11544
inhibitor Type: Molybdate ‘
1597
Sample Data Allowable Range Converted Data
{Based on 55% LiBr) (Sample data converied 1o 55%)
Sampie Concentration 52.49 % LiBr 65.00 % LiBr
Sample Specific Gravity 1.571 al 75°F 1.620 a1 75°F
Lithium Molybdate Inhibitor 258 mg/l 2265-325 279 mg/l
Alkalinity (Lithium Hydroxide) D.210 N 0.14-0.22 0.227 N
Dissolved Copper 0 mg/l 0-60 0 mg/l
Ammonia 27 mg/l 0-100 30 mg/l
Lithium Nitrate 13 mg/l 14 mg/l
Corrections Necessary
Lithium Molybdate Inhibitor no -
Lithlum Hydroxide no 007 /4/-00(@ S
Copper Removal no
Ammonia Removal no

Data Iincluded in this report are the resull of only one solulion sample. If there is a draslic
change in any parameter as compared with the last sample rasull, prior lo adding chemicals or
performing Copper or Ammonia Removal, it may be advisable 10 resample. The best method of
preventing problems due 10 improper solution chemistry is by taking regular samples and trending
the sample data. Maintaining proper Solution Chemistry is critica] 10 1he life of your ParaFlow Upil.
York Factory Service is faclory trained and authorized to perform the necessary chemical additlons
and adjustmenits required 10 keep your unil operable and reliable.
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ey

ParaFlow
Solution Analysis Report

Customer Name DUPONT EXP. STAT. Sample Drawn Jun 2,1987

Unit Model No. YPC-ST-22G-46-C-X-A  Report Date Jul 23,1897

Unit Serlal No. GLCM157838 Report Number 9645
Inhibitor Type: Molyhdate 0 / 2 / o7

CORRECTED COPY
Sample Pata  Allowable Range Converted Data
(Based on 55% LiBr) (Sample data converted to S5%)

Sample Concentration 52.00 % LIBr 55.00 % LiBr
Sample 8pecific Gravity 1.87 al 758°F 1.62 at 75°F
Lithium Molybdate Inhibitor 302.00 mgA 226328 329.80 mg/
Alkalinity (Lithium Hydroxide) 0.218 N 0.14-0.22 0.238 N
Dissolved Copper 8.00 mg/ 0-50 9.82 mg/
Ammonia 39.60 mg/l 0-100 43.11 mg/l
Lithilum Nitrate 85.00 mg/l 92.77 mg/l
Conections Necessary ~of (0 arLs
Lithium Molybdate Inhlbitor no /? )
Lithium Hydroxide no
Copper Removal no
Ammonia Removal no

Submitted by: @%M

Data included in this report are the result of only one solution sample. If there is a drastic
change in any parameter as compared with the last sample result, prior to adding chemicals or
performing Copper or Ammonia Removal, it may be advisable to resample. The best method of
preventing problems due to Improper solution chemistry Is by taking regular samples and trending
the sample data. Maintaining proper Solution Chemisiry |s critical 1o the life of your ParaFlow Unit,
York Factory Service |s faclory trained and authorized to perform the necessary chemical additlons
and adjustments required to keep your unit operable and reliable.
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- ParaFlow
Solution Analysis Report

Customer Name DUPONT STATION Gample Drawn Aug 29,1996
Unit Moded Ne. YPCET22G48CXA Roport Date SEPTEMBER 11,1896
Unit Sarial Neo. GLCM167836 Report Number 9628
SEP 12 ‘96 1@:S4AM YORK INTL. ' P.3/4 Z
Sample Data  Aligwable Renge Conyeripd Dyta
(Dased on E% L) (Garmpin dta carnarted to S5%)

Sampile Concantration §2.00 % Lifir §58.00 % LiBr

Sample Spadific Gravity 1.57 L 78°8 1.2 & 76°F

Lithium Molybdats Inhibitor 276.00 mg/ 225338 W122 mgl —
Alkalinity (Lithium Hydroxjde) 0197 N 0.140.22 "0218 N \‘

Disscived Copper 0.00 mgh 0-50 0.00 mgA

Ammonia 18.00 mgA 6-100 19.64 mg/
o hia Mitesft 56 g/l

Gorragtiong N 2077 Houn.s
Lithium Molybdam Inhibitor no

Lithium Hydroxide no

Copper Removal no . # -

Ammonia Removal no 5 /870 o

: LygomE
ADDED Loz moLys

s !

,3 OF A// TR/“'I-Y. -

Data included in this report are the result of only one sclution sample. !f there is a drastc
change In any parametor as compared with Uw last sample rasult, prior to adding chemicals or
perfarming Capper or Ammonia Remaval, it may be advissble w resample. The best method of
preventing problems due 10 improper solutioh chemistyy (8 by~taking regular samples and
tending the eample data. Maintaininq arnesr Sglutipn Chemistry ia aritical T the life of vour
ParaFlow Mnit, York Factory Servics s factory trained and authorized to perform the necessary
chemical addivians and adqjustments required ta keep your unit aperable and reliabla.



FILE No. 265 09,16 '97 13:29 ID:DUPONT XS 315 POWERHOUSE 302 695 7775 PAGE 5
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AYORK nevona,. (12 | TR %,
‘ CORPORATION ParaFlow 7-1k

Solution Analysis Report

Customer Name DUPONT EXPERIMEN  Sample Drawn Jul 22,1996

Unit Model No. YPCST22G46CXA Repart Data Aug 2,1986

Unit Serial No. GLCM157836 Repart Number 8213
Inhibitor Typa: Molybdate vi / QQ / c,é

Sampie Data Allowabla Bange Conyertod Data
(Based on 5% LiGr) (Samplas date converted to S5%)
Sample Concentration 82.00 % LiBr §5.00 % LiBr
Sample Specific Gravity 1.868 at 75°F 1.62 1 75°F
Lithium Melybdata inhibitar 330.00 mgA 225326 36248 mgA
Alkalinity (Lithium Hydroxide) 0.216 N 0.14-0.22 0.237 N
Dissolved Copper 9.00 mgn 0-80 9.89 mg/
Ammonia 18.00 mg/ 0-100 10.77 mgA
jons

L{thium Molybdate Inhibitor no ] 3006 Houas

Lithium Hydroxide no
Copper Removal no
Ammonia Removal no

Data included in this report are the result of only one solution sample. If thers is a drastic
change in any parameter as comparsd with the last sample result, prior to adding chemicals or
performing Copper or Ammonia Ramoval, It may he advisable to resampls. The hest method of
preventing problems due to Improper solution chemistuy is by taking regular samples and
trending the sample dawa. Mpintaining proper Selutlen Chamigiry is critical 1o 1ba life ef your
ParaFlow Unit, York Factory Service is factory trained and authorized to perform the necessary
chamical additions and adjustmants requirsd 1o keep your unit operable and rellabls.
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PAGE 4
9478348298 MYSTS Tét T -u.nw - PR—
ﬂﬁg Cy"n (-
INTERNATIONAL . n o
{.
CORPORATION
ParaFlow
Solution Analysis Report
. Customer Name DURONT EXPERIMEN  Samplo Orawn Jun 20,1996
Unit Mode) No., YPCST22G48CXA Rapoart Date Jun 24,1996
l Unit Serlai No. GLCM157836 Report Number 9789
Inhibitor Type: Molybdate G / 90 / 78
Sampls Data  Allawable Rerqa Canvartad Data
(Bused on 55% LN (Sampile data namertad to E84%)
Sample Concentration 81.00 % LiBr : 65.00 % LIBr
Sample Specific Gravity 1.88 at 78°F 1.02 a1 7%°F
Lithium Molybdate (ahibhitor 318.00 mgA 225-328 3158.43 mo
Alkajinity (Lithium Hydraxide) 0.138 N 0.14<0.22 D188 N
Diasolved Copper 8.00 mg/ 0-50 10.14 mgn
Ammonia : 17.00 mg/ 0-100 18.16 mg/
Carractions Necessary
Lithium Melybdate Inhibitar no
Copper Remaval no
Ammonia Removal no

Data includad in this repert are the result of only ane sclution sampie. If there is a drastic
change In any parameter as compared with the last sample rasuit, priar to adding chamicals or
performmg Copper or Ammania Removal, it mey ba advisabla to resampis. The best method of
preventing problsms dus to Improper solution chemistry is by taking regular samples and

trending the semple deta. Maintaining arquar Salutlegs Shamistry s critical 1Q the life of your
Parabowr Jnig, York Factory Service is factory trained and authorizad to perform the hecessary
chemical additions and sdjustments required 10 keep your unit opesable and reliabls.

5°d NI a0l WEET 2 26, 82 NN
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NOV @I 'S5 B4IS{PM YORK INTE:

IHYORK wrenvanon.

CORPORATION
ParaFlow
Solution Analysis Report

Custemer Name DUPRONT EXPEA OTA  Oampie Drawn Oot 20,1008

Unit Modut No. YPCST22040CX . Report Dute Qot 23,7008

Unit Sertal Ne. QGLcmM167038 Repevt Nusmber L X3 ] )
nhibltor Type: Molyixdute \0 / «‘l"/c’s

Spialate  Alnwabie Bange Somearted Datp
(Basad an BN LBY) (Smmgie dats Aciwutd te UOW)
Sample Conssntration $5.00 ¥ Ly 40 % Linr
Sammpis Sposifis Gravily 4.00 d TO'F 148 m 0°F
Lithium Molybdate Inhikitor 270.80 mgh 220028 20750 mgh
Alluiinity 0.hium Hydraodde) o': :ﬂ n.u.n e.:: N
Ammonia 0.00 mgA 0-100 O.lm
Comegtions Necaeaary -
Qs /FoUs

Lithium Molybdete inhiiter no
Lihhan Hysiroxide no
Copper Remowud no
Ammsonia Removel no

Nets included In this report ere the rasult of only ons solution sampils. W thers s & drastio
changs In any paramater 88 vompared with the iget sample result, prios o sdding ohamivala or
porforming Copper of Ammonia Ramovel, It may be sdvissbie to resampie. The bsst methed of
preveming probiems dus t Improper solutieon chemistry is by wking reguler samples and
verwiing the semple date. mmmmnm:&mdw

PamnPlows Linit, York Pestory Bervice i factory trained and authorized to perform

necesaary

chamics! sdditione and adjustmernts required w0 keep your unk cperabie and relebls.
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- OCT 11 'S5 29:@8AM YORK INTL. Aﬂg ~/ - P24 q-G7
/ : : /T ' I

—t
—

3 TERNATIONAL SR
" CORPORATION W Cat ! : j :
. 74 I S ddw s st l .
LA ParaFlow . .
. ] \ N
: Solution Analysis Report |
: , S b
L L i ': o !
' A : i P t
) Customer Mame . DUPRONT EXP STA  Sample Drawn © Sep 28,19b3 ¢
. unk Model No. . YPCST22046CX Repor: Date . Sep 24,10P6
: Unit Serial ll'm . GLCM187836 Repors Number i SQP7 ]
i a A ; I
: Inntbitér Type: . | Molyhdats q / 95 I‘? 5 i '
- 5 f- i
; : Sammic Onta  Aliowsbie Ronge ¥ {
g \ '. : (MesedoanGVRLIN) (Sarple detn cimarad oo 687%)
{ . ' ! \ ) d
' Sample Concentration v 53.0D % UBr t‘oo % ..larJ ‘
I Samplq Specific Gravity | 1.58 &t 76°F 82 a1 78°F
mehumm 384.00 moA 226238 w30 mgn S
P Alicalinjty (Lithiim H o) 0.199 N 0.14-0.22 G12TN .~ ;
' Dissohied Copper ° ' 0.00 mp/ o-5o poo mgn |
: Ammenia ; 21.00 mpA 0-100 R34 mgh
; S j L]
: Comagfions Necassary: [ Pt
' . ‘ o ! . !
; Lithium Molyhdate sahibiton,  no ooy )
: Lithiun) Hydroxide ! yes  Add.001604 Iba. of LIOH per ib. of Soition In thi unh.
: Coppot Removal : no : 4 : b
Ammenis Removal Yo o ; P
' - o
| o :'
- LS : |
‘ Data included in This rpport are the result of only ona soiution sample. 1f thare is a drasdc
change in any parameter a5 compared with the last sample result, prior to ajiding chemicals or
performing Copper or Ammonis Remave!, it may be sdvissble to ressmple. The best method of t
praventing probleme due to improper golution chemiswry Is by wking reguisr samples and
trending the samole data! Mainjaining Moner Sojurion Chamiauy is critice) 40 the ffe of xout |
PaaBaw Unit, Yark Service Is factory trained and authorized to m the nacassaty
chemical uc_ulﬂom and atmenta required to keep your uni operable and r?llabto. f
! 4 ' e ' ; . ;
: ; o
1 :,i . 4 . . .i. : L ” .
. l ‘ " : : ' .‘. ,
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PY) fugust 28, 1995 17:01 ARLYSTS, INC.
2460 ISSELL RORD A
HOFFAN ESTATES, IL 60195 ‘ — —
(790) 884-T877 quom“ &P S A ’M"'/
(0 z-em PTGt
VORK INTERNAT QML CORPORATION - 11 Lab Nmber  ; 8724 oo Okb 2//038
P. DIBONA Logged Dete : Z5-AIG-95 73
75 GREAT VALLEY PARKRY Sample ram ; 22-AUG-95
WLVERN PR 18355-1320 Report Date 4 wan-as
Record Ref.H 1 231541

Uit 1D : GLOVS7836 W9, : YORK '
Sample 1D : LITHILN BROMIDE Model : YPCST22646CX
dorksite : DUPONT DPERIMENTAL STATION PO No.: K)1-88282
Tlme On Fluid : Tine On System :
TESTING PERFORMED: MERSLRED

LITHIUY BROMIDE SOLUTION ANALYS)S DATA

Specific Gravity @ 75'F 1.5

Percent Lithium Broaide 52

Dissolved Copper - g/l <18

Amonla, e/l (¥) % -

Alkallnity, N 0.1

Lithius Nitrate, sl (%) as

Lithius Molybdate, ma w756

¥ mg/l divided by SpeciFic Gravity =

ECOIENDATIONS / CORENTS:

SRPLE SUBNITTED AND PROCESSED FOR THE TEST DATA (ONLY). A FAX has

been dispatched For this report.

N6
ppa .

9 Houa S

Respectfully Sbaltted,

Analysts, Inc.



YORK INTERNATIONAL CORP. APPLIED SYSTEMS ENGINEERING
P.O. BOX 1592-191A YORK, PA. 17405-1592
TELEPHONE: 717/771-7127 FAX: 717/771-7297

DATE: October 18, 1994

SUBJECT: YPC Factory Test Report

FROM: Jay Kohler - 191A Q TE e
TO: Distribution Below

cc (cover sheet only):

Attached are copies of the factory test report for

S094-211016-01 E. I. DuPont Nemours Experimental Station

This information is required for unit startup and service. A copy
should be kept on-site with the unit.

Distribution:
1. York PA Service (1 copy) Jdoe Brillhart 36BE

2. Field Sales (2 copies)
Building Systems & Services, Inc.
Attn: Mike Haggarty

4 Colby Ave.

Claymont, DE 19703

3. Other (__ copies)
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SERIAL MNUMBER: YHBMRZZISLS

ENERGY INMEUT:
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Voltage

Current

Fower (HKW?

Calc Energy In (as Tested) - cooling mode
Cale Energy In (Insulated) — cooling mode

FERFORMANCE RESULTS — CUULING MODE:

Actual Capacity = 1 Ea =
Design Capacity

Heat Balance = (Gevap-+input—Qcond) x 1208%

Closure Qcond
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TURONT Dad
Time: 19:4%
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5 SI-211,228

jndg il

1T _MODE
Tl NMUPFBEEZ -«

NP,
I —-5T—

SING BUaMTITIES:

Charged for t2

3t}

ting

Removed for =rhipoing (L)

Add for start up (1)

Note: (1) LiBr and refrigerant charge shippad as “jzjlé:w"
barrels of solution with an average LiBr

concentration of ~_C>Z.3 % + [A,5 barrels of
rafrigerant. Some aicohlol will be in the solution
and refrigerant which was removed for shipping.
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YORK INTERNATIONAL CORPORATION
APPLIED SYSTEMS PERFORMANCE TEST

JOB NAME - DUPONT 10/6/94
YORK ORDER - 93-211,038-01
UNIT MODEL - YCP-ST-22G-46-C-X¥4&8—
SERIAL NO. - YKBMO032819
VALVE SETTING CHART
FINAL
VALVE NAME SETTING REMARKS
V2 SOLUTION RETURN FROM 1st STAGE GEN. 2 1/2 TURNS OPEN
V3 SOLUTION SUPPLY TO 2nd STAGE GEN. 2 TURNS OPEN
V4 SOLUTION SUPPLY TO 1st STAGE GEN. 4 TURNS OPEN
V7 REFRIGERANT BY-PASS FLOW RATE SETTING 2 TURNS OPEN
V8 REFRIGERANT BLOWDOWN VALVE CLOSED
V9 REFRIGERANT PUMP ISOLATION VALVE-SUCTION 100% OPEN
V10 REFRIGERANT PUMP ISOLATION VALVE-DELIVERY 100% OPEN
V12 SOLUTION PUMP ISOLATION VALVE-SUCTION 100% OPEN
V13 SOLUTION PUMP ISOLATION VALVE-DELIVERY 100% OPEN
V15 PRESSURE GAUGE SHUT-CFF CLOSED
V22 SOLUTION SPRAY PUMP ISOLATION - SUCTION (1) 100% OPEN
V23 SOLUTION SPRAY PUMP ISCLATION - DELIVERY (1) 100% OPEN
V26 SOLUTION FLOW RATE SETTING VALVE 100% OPEN
V28 SOLUTION FLOW RATE SETTING VALVE 6 TURNS OPEN
V29 SOLUTION BY-PASS VALVE 1 3/4 TURNS OPEN
V34 SOLUTION SPRAY PUMP ISOLATION - SUCTION (2) 100% OPEN
V35 SOLUTICN SPRAY PUMP ISOLATION - DELIVERY (2) 100% OPEN
V38 REFRIGERANT FLOW RATE SETTING VALVE 4 TURNS OPEN
V39 PURGE VALVE CLOSED
V40 PURGE VALVE CLOSED
V41 PURGE VALVE CLOSED
V42 PURGE VALVE CLOSED
VP1 PURGE OPER. VALVE - FROM COND. TO EDUCTOR 4 TURNS OPEN
VP2 PURGE OPER. VALVE - FROM PURGE TANK CLOSED
VP3 PURGE OPER. VALVE-FROM COND.DIRECT PURGE CLOSED
VP4 PURGE OPER. VALVE-FROM ABS. DIRECT PURGE CLOSED
VPS5 PURGE OPER. VALVE -MAIN VALVE.PURGE ISOL. CLOSED
VP7 PURGE OPER. VALVE -MECH. BOCSTER PUMP CLOSED
VP8 PURGE OPER. VALVE - CHECK VALVE SPRING NOT REMOVED
VP11 PURGE OPER. VALVE -SOL. FLOW TO EDUCTOR 4 TURNS OPEN
VA REFRIG. CHANGEOVER - REFRIG. TO CONDENSER 100% OPEN
VB SOLUTION CHANGEQVER-SOLUTION TO 1st STAGE 100% OPEN
VD1 STEAM DRAIN DISCHARGE VALVE CLOSED
vD2 STEAM DRAIN DISCHARGE VALVE 1 7/8 TURNS OPEN




YORK INTERNATIONAL CORPORATION
APPLIED SYSTEMS PERFORMANCE TEST

JOB NAME - DUPONT
YORK ORDER - 93-211,038-01 10/6/94
UNIT MODEL - YCP-ST-22G-46-C-X¥<B
SERIAL NO. - YKBMO032819
SIGHT GLASSES
ABSORBER SHELL 80@e
ABSORBER TANK O
EVAPORATOR O
REFRIGERANT TANK ®
HI TEMP. GENERATOR -FRONT/REAR S/00
LOW TEMP. GENERATOR @)
ALCOHOL SEPARATOR © e
PROGRAMMED SETTINGS
LEAVING CHILLED WATER TEMPERATURE 44 DEG.F
CONDENSER ENTERING WATER TEMP. LIMIT 86 DEG. F
MAXIMUM STEAM VALVE OPENING 100%
TIME DELAY BETWEEN 2 SPRAY SOLUTION DEFAULT SETTING

PUMPS
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RUPTURE CONN.
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6"-130 La8. 5
STEAM INLET : S -
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- PURGE PUMP
! . i 1-/2°-150 L8. (INSTALLED
X l STEAM DRAIN

STEAM ORAIN AT SITE)
COOLER (1) .

HEAT EXCHANGER : A SIDE -
| . A (BACK SIDEI
%”7%%% SIGOLER () - m%%— YORK INTERNATIONAL CORPORATION

YORK, PA. 17405

REVISION-RECORD . ; REVI3ION RECORD - REVISION RECORD o vt |oo waT seae T e DWG-UNIT
'Y - TOLERANCES PER ENG. 3TD. W-282 VALYE AND TYPE

pew e 1 WELDING PER ENG. STD. ¥-30
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C .. K

THIS PRINT IN WHOLE 226G (1S00) (STEAM)  |CuT sizE
Ax N S OR In PART, OR OISC20SE

- ANY OF TNE IMFORMATICH NAME DATE SIZE CAGE nO DRAWING NMULBER
= . "won T r:.'oncus DR, W.C.CRIDER 2-02-9 -~
S e SR SR D 1 66935 | 075-11629-000

]oma NO. 073-03701 D ISNEET 1 OF 3
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SYMBCL NAME AND FUNCTION

SOLUTION FLOW RATE SETTING VALVE (FROM THE FIRST STAGE GENERATOR)
SOLUTICN FLOW RATE SETTING YALVE (TO THE SECOND STAGE GENERATOR)
SOLUTION FLOW RATE SETTING VALVE

REFRIGERANT BY~PASS SETTING VALVE

REFRIGERANT BLOW VALVE

REFRIGERANT PUMP ISOLATION VALYE (SUCTION)

REFRIGERANT PUMP ISOLATION VALYE (DELIVERY)

REFRIGERANT SAMPLING YALVE

SOLUTION PUMP 1SOLATION VALVE (SUCTIONY

SQLUTION PUMP 1SCLATION VALVE (DELIVERY)

SOLUTIQN SAMPLING VALVE (ABSORBER)

PRESSURE GAUGE VALYE

SOLUTION SAMPLING YALVE (SECOND STAGE GENERATOR) -

SOLUTION SAMPLING VALVE (FIRST STAGE GENERATOR!

OLUTION SPRAY PUMP (i) ISOLATION VALVE (SUCTION)

OLUTION SPRAY PUMP (1) ISOLATION VALVE (DELIVERY)

OLUTION SAMPLING VALYE (HEAT EXCHANGERI}

SOLUTION SAMPLING VALVE (FIRST SPRAY SOLUTION)

SOLUTION FLCW RATE SETTING VALVE

SOLUTION FLCW RATE SETTING VALVE

SCLUTION BY-PASS YALVE

SOLUTION SAMPLING VALYE (SOLUTION DISCHARGE)

SOLUTION SPRAY PUMP (2) ISOLATION VALYE (SUCTION)

QLUTION SPRAY PUMP {2) ISOLATION VALVE (DELIVERY)

OLUTION SAMPLING VALYE (>cCOND SPRAY SOLUTION)

BT (INHIBITOR) CHARGING VALYE

REFRIGERANT FLOW RATE SETTING VALVE

PURGE VALVE
PURGE VALVE
PURGE VALVE
PURGE VALYVE
SOLUTION SAMPLING VALVE {HEAT EXCHANGER)

SOLUTION SAMPLING VALVE (HEAT EXCHANGER)

PRESSURE GAUGE VALVE

PURGE OPERATION VALVE (FROM CONDENSER YO EDUCTORI]

PURGE OPERATION YALYE {(FROM PURGE TANK)

PURGE OPERATION VALYE {FROM CONCENSER., DIRECT PURGE}

PURGE OPERATION YALYE (FROM ABSORBER. DIRECT PURGE)

PURGE OPERATION VALYE (MAIN VALVE, PURGE PUMP ISOLATION)

PURGE OPERATION VALYE [CONNECT TO MECHANICAL BOOSTER PUMP)
PURGE OPERATION VALYE {CHECKX VALVE)

PURGE OPERATION VALYE {SOLUTION FLLOW RATE SETTING TO EDUCTORI)
REFRIGERAMT CHANGEQVER YALVE (REFRIGERANT TO CONDENSER)
SOLUTION CHANGEOVER VALVE (SOLUTION TO ThE FIRST STAGE)

STEAM DRAIN DISCHARGE VALVE
STEAM TRAIN DISCHARGE VALVE
STEAM DRAIN DISCHARGE VALVE
STEAM CONTROL VALVE

(SOLENIOD)

YORK INTERNATIONAL CORPORATION

YORK, PA, 17405

: "ALL PROPRIETARY RIGHTS DIMEMSIONS ARE i% INCHES
REVISION RECORD NO. . LE REVISION RECORD NO. . 3 REVISION RECORD 3 . ooNoT S OWG-UNIT MATERYAL

TOLERANCES PER ENG. STD. ¥-282 VALVE AND TYPE NG STO.____
NEW

A0 %0 ;g‘.m;:"?ﬂ B 3TO. M~30 SIGHT GLASS LOCATIONS [PART moO.
DELETED V04, 05 8 V06 38 - 22G (1500) (STEAM) [ouT mzx

OR I® PART, OR DINLAE

ANY OF THE INFORWATION HALE SIZE CAGE NG ORATING MUMBER
UPOK 1T TO OTVWERS

£t S e 5,2 D |66935}075-11629-000

foric. wa.073-03701 0 [SNEET 3 0F 3
Lu.‘mwv.rr;q‘ms-n
'




i YORK nrernariona

CORPORATION
March 7, 1995

Mike Haggarty

Building Systems & Services
4 Colby Avenue

Claymont, DE 19703

RE: E.I DUPONT DeNemours & Compar

S/0 93-211038 - Experimental Station
YPC-ST-22G ~ S/N GLMC157836

Dear Mike,

This office recently became aware that the above referenced unit was sitting, for an undetermined
amount of time, with the rupture disk removed at the above mentioned job site by memo from
Joe Brillhart, dated February 24, 1995.

As your know, this unit was factory tested and thergfore had been charged with lithium bromide.
This unit was exposed to oxygen which will cause s¢vere corrosion. The referenced unit will
require extensive clean-up to minimize the damage gesulting from this exposure. Any and all
expenses incurred during this clean-up are the sole responsibility of the customer and will not be
covered under warranty.

As always, York International is concerng our customer’s satisfaction. To protect York’s
long term warranty exposure and ensure customer satisfaction, this letter serves as notice to your
office that only manufacturing defects will be honored under York’s standard warranty. Any
future issues that are reported and are related to the unit being exposed to atmosphere will not be
covered under warranty. ;

If you have any questions or concerns please feel fige to contact me at (717)771-7312.

Sincerely, /

ol Do

Paula A. Barnhart
Applied Systems Quality Engineer

PAB/der

C - Ron Filius
Tim Couch
Joe Lang
Joe Brillhart

Proud Sponsor
of the 1996

Us ,
0(900 U.S. Olympic Team

P.O. Box 1592, York, Pennsylvania USA 17405-1592 » Telephone (717)771-7890

36USC380
045-71100-000
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mill Y URK York International Corporation

P.O. Box 1592

Applied Systems Service York, PA 17405
Fax: (717) 771-6844

v
Fax No. : ---- i O/WM

Date :2/24/95
Attention : Joe Lang M From: Joe Brillhart
-
s
N

Iseriat#t that was

rcfm‘ed by Keener /5

Company : York Philadelphia

cmeerneol thay
# on evrresr

| Mrdh?.

GLMIS 7536 -

—

TS TR Gonsiats o1 +—paaef Induding this cover shest
Subject: Dupont Experimental Station

A

Joe,

I rec'vd a very alarming phone call yesterdpy from Charlie Keener after he
vistited the subject site. Apparently one unit has been sitting there for weeks
(months?) with the rupture disks remoyed:” | Only one of these units was factory
tested, which means it was charged with LiBr. We are still working on
identification of the serial number Charlie gave me over the phone. If the unit
that was factory tested is the one that Charflie is talking about, we are talking
big, big, problems.

There is a factory installed tag that warns [whoever not to remove the rupture
disk(s) without contacting York and there is also a huge yellow sticker on the
control panel shrink wrap that explains what installation manual they should be
using and how to contact York for any qugstions.

Hopefully, the unit in question is one of the uncharged units (if that is the case
we should still go on record that sitting open could have harmed the unit), but
if it is the factory tested unit, must qujickly take a very hard line in writing
to Dupont, that York will not take any responsibility for long term damage to

this unit as a result of the contractor's nggligence.

Unfortunately, I will be leaving fo ston today and will be gone for 2 1/2
weeks. Please contact either Ron Filius or Ian Casper about this. Right now it
is paramount to determine which unit this is.

Regards, e &h F;!/,és

: ecords 1he
kaordy Yo ovr LEARY was YemBojgiy AN CASper

exse confirm Fhat umt w===is there and TiGAY.
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WATER FLOW SWITCH JX]_ 150 LB, 5% (] 300 LB. . s~
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. -sswmwai%ﬂ EVAPORATOR
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Post-it® Fax Not D
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PRESSURE DROP_ (FT, W.C.)
ABSORBER TUBE WALL THICKNESS

STG LEAVING TEMP (F) P 303.7 138
STG GEN PRESSURE (PSIA) 9704 7 i7.462078
STAGE GEN CONCENTRATION (WI. i ‘ 5‘ . 62.47372 54ﬁ42;72

b g

STG ENTER TEMP  (F)

STG_LEAVING TEMP_(F)_

STG CONCENTRATION*
R '




e e

'06/10.'94 11:18 B 1 302 792 0233 BUILDING SYS+SER

=

ey

L 6nmod :

19998

thMw(,wA) M

3 04-711 - 0000~ 07 -5324
Order Oain 3 Wanted Date Partel Shipment

s-10-94 |-5-95 Oves Rwo

-ITEM - PHICINCI TABLE Hind EQUIPMENT =

: Wi s SR . | ELEQ, CODE | HIR | TUBE

~ TABLE2.1 |- [ 2PIECE SHIPMENT (mums s-p. c:mq.)
TABLE 2.1 '] SPARE PUMPS - - s

CTABLE21 ¢ | cus-romvwmssssmom'resr ——
" TABLE22 |- b WATERFLOW SWITCH B4 160 LB. er.‘mLB.
_TABtE23 | i [] ANSIFLANGES EVAP __ ‘*  ABS - COND

e | TABLE D "USEPARATEC’-MRGE@&!«&G-&G]

TABLE24 | ¢ MARINE WATER BOX -
i 8 CONDENSER
] 1 X0 evAPORATOR
i) TABLE2S 300 Ib. WATER BOXES
L] ABSORBER/COND

] EVAPORATOR
spsmwaemm&mmzss

SHIPPED, VIA D!
TE SHIPPED 3




Cuatomer /*Jdob Namei 1DbeArT

| 6}4— z//olb, ol ;

COmplete Iasua Dt

Hodule§?

Sche
_Hodv
W&RGIB

3175-/3394-- 000

375-.13 786% 000

Tubenf(ﬂaln'Shell)
“eat7sxchanger ;

37S-.05200- 000

37s- 0 SZ02-000

375-/378s-000

n ".f

375 -06506- /o

"1tln9,”8“pp0tt Brackets

375-08813-000

I Partruumber ; _ Stat
575— 05 70/-000| -
375-073/9-000
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TABLE 2.1 (] SPARE 2UMPS :
TABLE 2.1 CUSTCMER WITNESS FACTCRY TEST |
TABLE 2.2 WATER FLOW SWITCH X 15013 [ 300 L8. i
TABLE 2.3 7] ANSIFLANGES EVAP ‘ _ABS ' COmD . ]
TABLE 2.4 MARINE WATER BOX ‘
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11/12,93 15:47 2 | 302 792 0233 BUILDING SYS+SER g 03
ll. CHILLER SPECIFICATIONS FORM 165.19-F1
Unk No. Tag No. Hawigion No. Revision Dale York Sales Order SHEET kA
p Cn-L 93211038-04 oS
Model No. Cooiing :>apaclty (TON) No. of Units
¥PC- ST-226-He-C- X 1200
A TUBES | B. VOLTAGE | C. TUBG WALL. TUBE MATL, 0. WATERBOXES [J STD
W sro| O 2sawo| O st0 N s MARINE f J0LB.  Flanges
aa O 2omeo | specic O seecia W evar a a
aes X soramo W evara0as? O e ™ cono O a
Bl cono.03s” O cono__ W ABs m! a
E ses.035” O ass
T 3001b. Marine not available

F. SPECIAL SHIPMENT
O SHIP UNCHARGED
3 sPLT SHIPMENT
0O conp Fow swiTCH

G. FLO\Y SWITCHES

H. OTHER

CVVALVE

STEAM VALVE SIZE

* PIPE

FOR YORK FACTORY USE
O nOBYPASS
O BYPASS REQUIRED

* ORIFICE

00 FACTORY WITNESS TEST
O spare PUMPS

[0 INTERFACE CARD 1

O INTERFACE CARD 2

IV, PERFORMANCE SPECIFICATIONS

COOLER | CONC.
CAPACTY _|500 _ T.R :
GPM 1 2491 1 GToL
STEAM CONSUMPTICN (bs/hr) EWT 57 | 3%
(4632 | 45 5
F.F 1000026 |n.00028
T8 b
N
@ P. 0. q 2.3 30
NOZZLE
. ARRANGE. | EZ2. | ACL
“5 PSD S"Bﬁm
IV. DOCUMENTATION
o, Sessrs Send To:

. ption 1 Copy Tot T Remaining To:
9 Chiller/Heater Submittal Set District Adaress | Buibuate SYSTEMS + SEEUICES, WL,
? | Pans Lisre Yark \ntsrnational Corp. W CoLlY ANE
9 | Paoking Ust 7.0. Box 1582 CLaymanT, DE 19783
9 | Factory Test Repont* fork, PA 17408 '
¥ | asBuiitOrawing Sare ‘ AN MIKE Hmie e ARTY

As Bullt Sepia Set* Attn: Servioe Dept. - 368E
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Page York Sales Order: 93-211038 - Ol Initial Iesue Date
3 0f 5 " Y customer / Job Namei Dv Pont ExPerimental Siation : Complete 1ssue Dat
Shipping Ljo M Module Hod Module Hodule Sched
E|T s Description Qty Part Number Status Hodul
Remarks v Y L ) . Relea:
1 | unit Assembly (226 ST) | 315 - 0570L-000
2_| piping (BUFFALDO PUMPS) | 115- 01R19-000
* 3 | Hain Shell ' | 375-13394 -000 f New
4 | Tubes (Main Shell) | 315- 1378b-0Q0 | Mew
5 Heat Exchanger { 315- O5200-000
6 | Generatox, First Btage i 315- 05202000
7 | vater Boxes / Nozzle Arrg't ] 315- 13785- 000 i New
8 | Wiring, Unit \ 375: OL50L- 102 |
9 | Miring, Ssupport Brackets i 315- OBAL3 - 000
10 | Micro-Panel | 311- 01288 - 101
11 | Power Pane) ' | AT1- D13 - 112
12 | Painting Instructions i 315- 0L9477-005
13 | shipping Instructions 1 315- QU110 -005
14 | Testing : ] 315-11812- D21
15 | Berner—thirect—Pired—omiyy
16 | solution Pump | 026-32304.- 012
17 | Refrigerant Pump - 02G- 32304 - Ol
18 | solution Pump (SP1) ] 02G- 32304 - 009
19 Solution Pump (SP2) { 026 - 32394-()03
20 P=tr-trived s
21 | ebetnirb=Ohipped—tirargedd
“ 22| Alcohol 36.98 | 0ll- 00531- 000
23 | Refrigerent={Unib-Shippod-Chaovged]
“ Benzitriazole (Steam Unit Only) .03 |013- 02890~ 000

Reabory=tiatostllcoghiinotd-Oniy)

24
I 25
“ 26
27

¥ ltern 3 N was  375- 0513k-000  Ecs V24fqa

1[‘“




York Sales Order: 93-211038-0!

Page . Initial Issue Date
4 of 5 Customer / Job Name: DuFbont Ex Perimental Stotion Complete Issue Dat
Shipping Llo M Module Mod Module Module Sched
E T s Description Qty Part Number Status Modul
Remarks vV ]y L Relea!
28 | Prengey=ittt{tibvorien-end-Sondonion)
29 | Prenger—itit—{Bveponatony
30 ot o it Yok et ML . ettt o
31 | Bypass, Water (Condenser) 1 375-13792-000 | New
32 Orifice, Bypass (Condenser) 1 015- 13791- 004 | New
33 -
34
35
The following are Ship Loose Items:
¥ Il 40 | steam Control Valve (Steam Only) 4 022- 08&83-600
41 Chilled Water Flow Switch { 024-19793-000D
42 | Tower Water Flow Switch 1 024‘_- 15793 - 000
43 Heiierirmpefilov=twirety -
44 Miscellaneous Parts Kit 1 A715-06550-000
45 Refrigerant (Units Shipped Uncharged) 420 Oil- 00548 - 000
46 Li Br (Units Shipped Uncharged) 1818 0Oll- OO524 - 001
47 ‘
48
49
50
j{ &

¥ lem 40 PM was 022- 08887-000 Ecs 'e2/q3




kkkkkkkkkxxx* PARAFLOW TEST STAND SPECIFICATION SHEET
SALES ORDER: 93211038
FL TONNAGE = 1500 TONS

TYPE OF UNIT
PASS ARRANGEMENT CODE: E2AC1

EVAPORATOR CONDITIONS

CAPACITY (TONS)

FLOW (GPM)

ENTERING TEMPERATURE (F)
LEAVING TEMPERATURE (F)
PRESSURE DROP (FT W.C.)
EVAP TUBE WALL THICKNESS
EVAP PASSES

EVAPORATOR FOULING FACTOR

SPECIFIED

1500
2990.365
57

45
43.16532
.035

2

.00025

TOWER WATER CONDITIONS

FLOW (GPM)

ENTERING TEMPERATURE (F)
LEAVING TEMPERATURE (F)
PRESSURE DROP (FT W.C.)
ABSORBER TUBE WALL THICKNESS
CONDENSER TUBE WALL THICKNESS
ABSORBER PASSES

TOWER FOULING FACTOR

6702.451
85

95
28.09688
.035
.035

1

.00025

PERFORMANCE PARAMETERS

1ST STG LEAVING TEMP (F) 307.9449
1ST STG GEN PRESSURE (PSIA) 9.59643
1ST STAGE GEN CONCENTRATION (WT %) 64.09446
2ND STG ENTER TEMP (F) 157.0358
2ND STG LEAVING TEMP (F) 188.0382
2ND STG CONCENTRATION (WT %) 61.8625
ABSORBER SOLUTION TEMP (F) 106.2244
WEAK SOLUTION CONCENTRATION (WT %) 58.3625
ENERGY INPUT (LBS/HR, UNINSULATED) 15217.28
ENERGY INPUT/TON (LB/TON-HR, UNINSULATED) 10.14485
STEAM INLET PRESSURE (PSIA) 115
BYPASS PIPING IS REQUIRED:

THE BYPASS DIAMETER PIPE SIZE IS 8 INCHES.

THE ORIFICE SIZE NEEDED IS 5.75 INCHES.
Cv VALUE FOR 115 PSI INPUT IS 97.22837

RECOMMENDED STEAM VALVE IS HONEYWELL

PGeE 5 OF &
93.211.028-0!

22G STEAM

MINIMUM

1425
2840.847
N/A

44.5
36.69052
N/A

2

N/A

6367.328
84.5

N/A
23.88235
N/A

N/A

1

N/A

297.9449
7.59643
63.09446

147.0358

178.0382

60.8625
101.2244
57.3625

9.662972
113

% K de ke dod ok okkok kkkk

MAXIMUM

1575
3139.883

N/A

45.5

49.64012

N/A

2

N/A

7037.573
85.5

N/A
32.31142
N/A

N/A

1

N/A

317.9449

11.59643

65.09446

167.0358
198.0382

62.8625

111.2244

59.3625

10.62673
117

INCH VALVE, YORK # 022-08887-000

Ckfvve, b L}-”Per Jc.jkok\g(

h/1g/93
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BUILDING SYSTEMS & SERVICES, INC.
4 COLBY AVE.
CLAYMONT, DE 19703
TELEPHONE (302)792-0550

FAX (302)792-0233

FACSIMILE COVER SHEET

e

TO:@K/ohler

COMPANY: York International

SUBJECT: DuPont Experimental Station S$.0. 93211038
PHONE: 717-771-7127

FAX: 717-771-7297

FROM: Michael J. Haggarty Jr.
DATE: May 31, 1995
TOTAL NUMBER OF PAGES INCLUDING THIS PAGE: 1

COMMENTS:
Jim,

The 1500 ton steam absorption chiller which was supplied to DuPont under
the subject order was factory tested before delivery. The unit has been
started up in the field the beginning of this month (5/95). Some problems
occurred with the site tower water. Wood chips etc have clogged the tubes
in the condenser. During inspection and cleaning of the tubes DuPont and
York Service have found what seems to be calcium deposits on the insides
of the tubes. T

DuPont has requested to know what type of water York used to test the
chiller at the factory (city, river etc.). They would also like to know
what form of water treatment is used of the condenser water.

Please help me in getting this information.

Mike
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SALES ORDER:
FLL TONNAGE = 1500 TONS

93 211 038 Ol;DwfoAT

TYPE OF UNIT

22G STEAM

PASS ARRANGEMENT CODE: E2 ACl

EVAPORATOR CONDITIONS

SPECIFIED MINIMUM MAXIMUM
CAPACITY (TONS) 1500 1425 1575
FLOW (GPM) 2990.365 2840.847 3139.883
ENTERING TEMPERATURE (F) 57 N/A N/A
LEAVING TEMPERATURE (F) 45 44.5 45.5
PRESSURE DROP (FT W.C.) 43.16532 36.69052 49.64012
EVAP TUBE WALL THICKNESS .035 N/A N/A
EVAP PASSES 2 2 2
EVAPORATOR FOULING FACTOR .00025 N/A N/A

TOWER WATER CONDITIONS
FLOW (GPM) 4500 4275 4725
ENTERING TEMPERATURE (F) 83.5 83
LEAVING TEMPERATURE (F) 98.37396 N/A N/A
PRESSURE DROP (FT W.C.) 32.09185 27.27807 36.90562
ABSORBER TUBE WALL THICKNESS .035 N/A N/A
CONDENSER TUBE WALL THICKNESS .035 N/A N/A
ABSORBER PASSES 1 1 1
TOWER FOULING FACTOR .00025 N/A N/A
PERFORMANCE PARAMETERS
1ST STG LEAVING TEMP (F) 304.8958 294 .8958 314.8958
1ST STG GEN PRESSURE (PSIA) 9.625326 7.625326 11.62533
1ST STAGE GEN CONCENTRATION (WT %) 63.50001 62.50001 64.50002
2ND STG ENTER TEMP (F) 156.3693 146.3693 166.3693
2ND STG LEAVING TEMP (F) 188.3246 178.3246 198.3246
2ND STG CONCENTRATION (WT %) 61.37588 60.37588 62.37588
ABSORBER SOLUTION TEMP (F) 104.4987 99.49866 109.4587
WEAK SOLUTION CONCENTRATION (WT %) 57.87588 56.87588 58.87588
ENERGY INPUT (LBS/HR, UNINSULATED) 15458.56
ENERGY INPUT/TON (LB/TON-HR, UNINSULATED) 10.30571 9.816185 10.79523
115 113 117

STEAM INLET PRESSURE (PSIA)
NO BYPASS PIPING IS REQUIRED ON THIS UNIT <=— Need +o block ‘;Yfasgézyﬁﬁ}
b et '
Cv VALUE FOR 115 PSI INPUT IS 86.70953 >
RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000
Avlt‘emaq\‘e {—a;"\“ Qo-f\}k:‘k'\bhi = Based on  a magimun oo ‘AQ—&VG"
$le o S qyoo GPM {or  ded “%c1ﬁ77,<vé
[~4
g f \
st 2O wuﬁ.;@},cn - Qc%a.ﬂ A 1Y &
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York International Corporation

ud YORK

Applied Systems Service York, PA 17405
Fax:(717) 771-6844

Fax No. : (302)695-7775
Attention : Charlie Keener

Company : E.l. Du Pont De Nemours & Co.

Date :4/17/95
From: Joe Brillhart

This fax consists of 2 pages inciuding this cover sheet.

Subject: PLEASE PASS THIS FAX TO YORK SERVICE MAN
York Order: 93-211,038

Charlie,

Attached is the BZT charging procedure.

Regards,

Page 1



YORK INTERNATIONAL CORP. APPLIED SYSTEMS ENGINEERING
P.O. BOX 1592-191A YORK, PA. 17405-1592
TELEPHONE: 717/771-7127 FAX: 717/771-7297

DATE: Oecteber—3+8-—31994 Fe.':rm.\-..-\z < 1295

SUBJECT: YPC Factory Test Report
FROM: Jay Kohler - 191A g //}c«//o&\/
TO: Distribution Below

cc (cover sheet only):

Attached are copies of the factory test report for
93- 21, 03%-01

SO84=2+3+636~-63+ E. I. DuPont Nemours Experimental Station

This information is required for unit startup and service. A copy
should be kept on-site with the unit.

Distribution:

1. York PA Service (1 copy) Joe Brillhart 36BE

2. Field Sales (2 copies)
Building Systems & Services, Inc.
Attn: Mike Haggarty

4 Colby Ave.

Clavmont, DE 19703

3. Other (__ copies)
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Yark Caorparation, York, &
Foolizd Systzos Performance Test

—i
-

f
U:i as
Ix

‘:"12 i “»iJa""

Voltage £80. @
L83
4830, @

Current

Fowsr (KW lo. 2

Calc Ensrgy In (as Tested) — cooeling mode (MBH) 1572@.8
Cale Energy In (Insulated) - cooling mode (MBH) 135326.9

FERFORMANCE RESULTS — COCLIMNG MODE:

Actual Capacity X 1 = 98.3 %
Design Capacity

Heat Balance = (Qavapt+linput—Ccond) x 10@%x = —-1.6 %
Closure Qcond




York International Corporation, York,
Applied Systems Ferformance Test

JOB NAME: DUFONT
YORK ORDER: 93-211, @38-21
UNIT MODEL : YEC-ST-28G-46—C- X B
SERIAL MUMBER: YHABMaSSeTs
GLLMITT 826

CRERATING COMDITIOMS:

Evaporator:
Capacity (TH)
Flow (GPM3
Entering Temp (degF)
Leaving Tenap (degF)
Range ({(degF) '
Fressure Drop (ft WC)
Fouling Factor
Liguid Type
Pass Arrangement

Absorber/Condenser:
Flow (GPM)
Entering Temp (degF)
Leaving Teamp (degF)
Range <{(degF)
Fressure Drop (ft WC)
Fouling Factor
Ligquid Type
Fass Arrangement

Page 1 of 3

Dates 1Q/05/%4
Time: 1@Q:145

Teszt

1474, @
2384, 3
S57.13
45,39
11.84
4. 4
. Q2AEE
WATER
Z FRSS

4487.5
83. 48
98.65
15.17
SA. 4
B 1Y b7 Pl
WARTER
1 PASSE
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DATA REUVIEWED AND VERIFIED: &’W} /"/5/#




Corporatiaon, York, R

[} — -
Derformance Teet
llavel & Etartun Information
JUF"D!‘\iT Tatex

PLma s

urLC.MIS"Z 828

CYCLE CONDLTL G = COOL NG

s

¥

Second Stage Senzratar
=

Solution mtering TemD {denF) 172.5
Solution lL2sxving Temp idegl: 19283, 4

Absorbe=:
Solution Cornosntration (W) S57.
Saolution Lzaving Temp {(degh) 7.

fir =t

Fage 1 of &




Dabe: 1Q/05/24
Time: 19545
Refrigerant Rlconhol

Charged for

ot
i
4l
<t

i ) 4 2. 8"__ sal ”_;.7

L

RKemoveao For =Z-igping (13

Add for start up (1)

Note: (1) LiBy and refrigsvant charge shipped as wérj—s—
barrels of solutd i 2 LiBr
concentration o barrels o

~afrigerant. S in the zaslution

snd refrigerant which was removed for shipping.

i

Fage & af



YORK INTERNATIONAL CORPORATION
APPLIED SYSTEMS PERFORMANCE TEST

JOB NAME - DUPONT 10/6/94
YORK ORDER - 93-211,038-01
UNIT MODEL - YCP-ST-22G-46-C-XYKB
SERIAL NO. - YEME32819— LM )57 33
VALVE SETTING CHART
FINAL
VALVE NAME SETTING REMARKS
V2 SOLUTION RETURN FROM 1st STAGE GEN. 2 1/2 TURNS OPEN
V3 SOLUTION SUPPLY TO 2nd STAGE GEN. 2 TURNS OPEN
V4 SOLUTION SUPPLY TG 1st STAGE GEN. 4 TURNS OPEN
V7 REFRIGERANT BY-PASS FLOW RATE SETTING 2 TURNS OPEN
V8 REFRIGERANT BLOWDGOWN VALVE CLOSED
V9 REFRIGERANT PUMP ISOLATION VALVE-SUCTION 100% OPEN
V10 REFRIGERANT PUMP ISOLATION VALVE-DELIVERY 100% GPEN
V12 SOLUTION PUMP ISCLATION VALVE-SUCTION 100% OPEN
V13 SOLUTION PUMP ISOLATION VALVE-DELIVERY 100% OPEN
V15 PRESSURE GAUGE SHUT-OFF CLOSED
V22 SOLUTION SPRAY PUMP ISOLATION - SUCTION (1) 100% OPEN
V23 SOLUTION SPRAY PUMP ISOLATION - DELIVERY {1) 100% OPEN
V26 SOLUTION FLOW RATE SETTING VALVE 100% OPEN
V28 SOLUTION FLOW RATE SETTING VALVE 6 TURNS OPEN
V29 SOLUTION BY-PASS VALVE 1 3/4 TURNS OPEN
V34 SOLUTION SPRAY PUMP ISOLATION - SUCTION (2) 100% OPEN
V35 SOLUTION SPRAY PUMP ISOLATION - DELIVERY (2) 100% OPEN
V38 REFRIGERANT FLOW RATE SETTING VALVE 4 TURNS OPEN
V39 PURGE VALVE CLOSED
V40 PURGE VALVE CLOSED
V41 PURGE VALVE CLOSED
V42 PURGE VALVE CLOSED
VP1 PURGE OPER. VALVE - FROM COND. TO EDUCTOR 4 TURNS OPEN
VP2 PURGE OPER. VALVE - FROM PURGE TANK CLOSED
VP3 PURGE OPER. VALVE-FROM COND.DIRECT PURGE CLOSED
VP4 PURGE OPER. VALVE-FROM ABS. DIRECT PURGE CLOSED
VPS5 PURGE OPER. VALVE -MAIN VALVE.PURGE ISOL. CLOSED
VP7 PURGE OPER. VALVE -MECH. BOOSTER PUMP CLOSED
VP8 PURGE OPER. VALVE - CHECK VALVE SPRING NOT REMOVED
VP11 PURGE OPER. VALVE -SOL. FLOW TO EDUCTOR 4 TURNS OPEN
VA REFRIG. CHANGEOVER - REFRIG. TO CONDENSER 100% OPEN
VB SOLUTION CHANGEQVER-SOLUTION TO 1st STAGE 100% OPEN
VD1 STEAM DRAIN DISCHARGE VALVE CLOSED
VD2 STEAM DRAIN DISCHARGE VALVE 1 7/8 TURNS OPEN




YORK INTERNATIONAL CORPORATION
APPLIED SYSTEMS PERFORMANCE TEST

JOB NAME - DUPONT

YORK ORDER - 93-211,038-01

UNIT MODEL - YCP-ST-22G-46-C-XYKB

SERIAL NO. - YKBMO32849— L CM 5T R

ABSORBER SHELL

ABSORBER TANK
EVAPORATOR
REFRIGERANT TANK

HlI TEMP. GENERATOR -FRONT/REAR

LOW TEMP. GENERATOR

ALCOHOL SEPARATOR

SIGHT GLASSES

e0e

PROGRAMMED SETTINGS

LEAVING CHILLED WATER TEMPERATURE

CONDENSER ENTERING WATER TEMP. LIMIT

MAXIMUM STEAM VALVE OPENING

TIME DELAY BETWEEN 2 SPRAY SOLUTION
PUMPS

44 DEG.F

86 DEG.F

100%

DEFAULT SETTING

10/6/84



Tower Temp Split Flow Press. Drop |Steam Consumption

(F) (GPM) (ft of Water) (Ibs/hr)
85-100 4474 31.6 15377
85 -99 4792 33.8 15200
85-98 5160 36.3 15035
85-97 5588 39.7 14864
85-96 6095 43.5 14694
85-95 6702 48.5 14528

[1.17 H/g% T~ D\IOGMN/\.
bg b Kkt of kel
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ACSIMILE TRANSMISS| <
dYORK' o 3555
York International Corporation } S
P.O. Box 1592 &
Applied Systems Service  York PA 17405 ¥ “gt
Fax: (717) 771-6844 "F k"‘e i
S NS
Fax No. Date : 2/24/95 'g-g b;: N
Attention : Joe Lang From: Joe Brillhart ‘X'E - § :
Company : York Philadelphia '\‘\ 8\§ § §g
A
This fax consists of 1 pages including this cover sheet. Q\ 2 G‘-UI& <

Subject: Dupont Experimental Station

Joe,

I rec'vd a very alarming phone call yesterday from Charlie Keener after he
vistited the subject site. Apparently one unit has been sitting there for weeks
(months?) with the rupture disks removed. Only one of these units was factory
tested, which means it was charged with LiBr. We are still working on
identification of the serial number Charlie gave me over the phone. If the unit
that was factory tested is the one that Charlie is talking about, we are talking
big, big, problems.

There is a factory installed tag that warns whoever not to remove the rupture
disk(s) without contacting York and there is also a huge yellow sticker on the
control panel shrink wrap that explains what installation manual they should be
using and how to contact York for any questions.

Hopefully, the unit in question is one of the uncharged units (if that is the case
we should still go on record that sitting open could have harmed the unit), but
if it is the factory tested unit, we must quickly take a very hard line in writing
to Dupont, that York will not take any responsibility for long term damage to

this unit as a result of the contractor's negligence.

Unfortunately, I will be leaving for Houston today and will be gone for 2 1/2
weeks. Please contact either Ron Filius or Ian Casper about this. Right now it
is paramount to determine which unit this is.

Regards, e &h E‘/Iés

¢ records Yhe
'cffff;d %ow:‘;r tested was YKMBO32§!9 TAN casper

Please confirm that vnit w5 fhere and f"g/n‘.



il YORK nrernarionaL

CORPORATION
March 7, 1995

Mike Haggarty

Building Systems & Services
4 Colby Avenue

Claymont, DE 19703

RE: E.I DUPONT DeNemours & Company
S/0 93-211038 - Experimental Station
YPC-ST-22G  S/N GLMC157836

Dear Mike,

This office recently became aware that the above referenced unit was sitting, for an undetermined
amount of time, with the rupture disk removed at the above mentioned job site by memo from
Joe Brillhart, dated February 24, 1995.

As your know, this unit was factory tested and therefore had been charged with lithium bromide.
This unit was exposed to oxygen which will cause severe corrosion. The referenced unit will
require extensive clean-up to minimize the damage resulting from this exposure. Any and all
expenses incurred during this clean-up are the sole responsibility of the customer and will not be
covered under warranty.

As always, York International is concerned with our customer’s satisfaction. To protect York’s
long term warranty exposure and ensure customer satisfaction, this letter serves as notice to your
office that only manufacturing defects will be honored under York’s standard warranty. Any
future issues that are reported and are related to the unit being exposed to atmosphere will not be
covered under warranty.

If you have any questions or concerns please feel free to contact me at (717)771-7312.

Sincerely,

il M .ﬁW

Paula A. Barnhart
Applied Systems Quality Engineer

PAB/der

C - Ron Filius
Tim Couch
Joe Lang
Joe Brillhart

Proud Sponsor
of the 1996

us _
O&O U.S. Olympic Team

P.O. Box 1592, York, Pennsylvania USA 17405-1592 - Telephone (717)771-7890

38USC380
045-71100-000
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@ YORKINTERNATIONAL

CORPORATION PO BOX 1592-36BU
YORK, PA 17405-1592

Inter-office Memo

To: Mike Haggarty

From: lan Casper
Location: York PA, 36BU
Ext: 6359

Date: March 7, 1994

Re: Lithium Molybdate inhibitor replacing Lithium Nitrate

Several months ago Hitachi changed their inhibitor from Lithium Nitrate to
Lithium Molybdate. The Molybdate has been successful in the field, and we
feel confident that Molybdate is a superior inhibitor. As a result, York made
the decision to supply Lithium Molybdate inhibitor in all new, U.S. built,
ParaFlow absorption chillers.

The 22G-Steam unit for DuPont, sales order 93-211038-01, will receive the
Lithium Molybdate inhibitor. Attached is the Material Safety Data Sheet
(MSDS) for Lithium Molybdate. If you have any questions, please let me know.

Regards
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TO: J.A. Kohler 191A FROM: G.C. Mitch 191A
SUBJECT: Factory Performance Testing Capabilities for LiBr Chillers
REF: Test Regquests for

93-106,036...0rtho-McNeil, 22 G (steam)
93-211,038-01...DuPont, 22 G (steam)

Water flow requirements, gpm: Evap Cond
Ortho-McNeil 2,243 5,496
DuPont 2,990 6,702
Water flow limits, Bldg. 15 3,300 4,500

The condenser water flow regquirements of these 2 chillers exceed the
capabilities of the test facility in Bldg. 15. These limitations were
made known to Marketing last year.

The fact is that we can not provide the condenser water flows required
for these 2 chillers. The test facility was designed for a maximum
test chiller capacity of 1000 TR. We were able to test the 1500 TR
Squibb and Merck chillers because:
l.) they used a 15 deg F range for the condenser water, and
2.) we replaced the water pumps to give us the additional head
and flow capacities that could be realized with the existing

water piping.

If we are to test these chillers at Grantley, the test conditions will

have to be revised to fall within our water flow limits.

If we need to discuss this issue further, I suggest that we do so
prior to the end of 1993.

cc: J.R. Mann E.D. Graham J.0. Weber
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BUILDING SYSTEMS & SERVICES, INC.
4 COLBY AVE.
CLAYMONT, DE 19703
TELEPHONE (302)792-0560

FAX (302)792-0233

FACSIMILE COVER SHEET

TO: Tim Couch

COMPANY: York International

SUBJECT: DuPant Experimental Station : 93211038-01
PHONE: 717-771-7334

FAX: 717-771-6841

FROM: Michael J. Haggarty Jr.
DATE: August 29, 1994
TOTAL NUMBER OF PAGES INCLUDING THIS PAGE: 1

COMMENTS:
Tim,

I met with DuPont today concerning the absorption section tubing. DuPont
has agreed to accept the anhanced 18 FP! 0.035 inch option "A™ tubes
which have been put in the first machine by mistake. DuPont has accepted
this with the understanding that the first chiller will still ship on September
30, 1894,

DuPont has also agreed to accept the same option "A" tubes for the next
three absorbers on order number 94211016-01,02. These enhanced tubes
for all four chiller wilt be provided to DuPont at no extra charge.

Chillers 2 and 3 shall ship on January 6, 1985 and chiller 4 shall ship by
February 17, 1995,

Thank you for your help and call me with any questions.
Mike
CC: Glen Smeltzer, fax ext. 6476 ~ -

lan Casper, fax ext. 6820 &
Jim Furlong, Fax ext. 6820
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BUILDING SYSTEMS & SERVICES, INC.
4 COLBY AVE.
CLAYMONT, DE 19703
TELEPHONE (302)792-05650

FAX (302)792-0233

FACSIMILE COVER SHEET

TO: lan Casper

COMPANY: York International

SUBJECT: DuPont Experimental Station 94211016-01,02
PHONE: 717-771-6359

FAX: 717-771-6820

FROM: Michael J. Haggarty Jr.

DATE: October 18, 1994

TOTAL NUMBER OF PAGES INCLUDING THIS PAGE: 5

COMMENTS:

lan,

Please have someone in engineering review the attached structural design
drawings for a steel "I" beam foundation for the 1500 ton steam absorbers

an the subject project. The steel foundation will be used instead of a
concrete house keeping pad.

DuPont wants to know if York Int. sees any problem with this design.
Thank you for your help.

Mike
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BUILDING SYSTEMS & SERVICES, INC.
4 COLBY AVE.
CLAYMONT, DE 19703
TELEPHONE (302)792-0550

FAX (302)792-0233

FACSIMILE COVER SHEET

TO: lan Casper

COMPANY: York International
SUBJECT: DuPont Experimental Station
PHONE: 717-771-6359

FAX: 717-771-6820

FROM: Michael J. Haggarty Jr.
DATE: November 22, 1994

TOTAL NUMBER OF PAGES INCLUDING THIS PAGE: 1 Mcdonnel+ Miller
tvw FSQV
COMMENTS:
o i
lan, \/ﬁpor
Could you please provide me with the following information. SPOT

1) A data specification sheet for the flow switches
which are provided with the 1500 ton steam absorption
chiller.

2) Are the rupture disks which are provided on these chillers certified
by the supplying manufacturer? If so, | need something from that
manufacturer in writing stating the products certification.

3) If the chiller is operating and the steam supply is shut-off instantly
will the unit crystallize. The pumps would still be running-a(l: chilted, Tower,
Sol. JQOG\S?

Thank you for your help. \ D//Uf[on @c/e 7 Soords k. o e

Have a Happy Thanksgiving!
m
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York Interpnational Corporatiaon,

Aoplied Systems Fevformance
JOB MAME s DUFONT
YORK _QORDER: 93-zZ11, A38-a1
UMIT MUODEL : YFC-5T-2286—4a~-C~X

SERIAL NUMBER: YKEM@ZZzZ81%9

OFERATIMNG COMDITIONS:

Evaporator:
Capacity (TR}
Flow (GFM)

Entering Temp (degF)
lLeaving Temp (degF)

Range (degF)

Pressure Drop (ft WC)

Fouling Factor
Liquid Type

Fass Arrangement

Absorber/Condenser:
Flow (GFM)

Entering Temp (degF)
Leaving Temp {(degF)

Range (degF)

Fressure Drop (ft WO)

Fouling Factor
Liguid Type
Fass Arrangement

-

Fage 1 of 3

Date: 1G/05/94
Time:r 1@:21

Test
Actual

1473,

=383,
F7. 12

45. 29

11.84

G ALY TNK-

. QRRES
WATER 1o )y
= PASS

— o

4493, 3

83. 45

98,63

15. 16 .

45T 308, —

. QRBES JAK

WATER 'CJSAT
1 PASS



Yorik International Corporation, York, PA

Fpplied Systems Herformance Tes
JO8 NMAME: DUPONT atesr 1Ul1/E
YORK ORDER: 93-g11,838-01 Time: 1@z
UNMIT MODEL = YRC-ST—-2265-46-C—X
SERIAL NUMBER: YKBMRIZ819
Test
ENERGY INPUT: Actual
Steam:
Temperature (degF? 348. 2
Fressure (psig) 114.8
Flow (as Tested) (lb/hr} 152z, 3
Flow (Insulated) (1b/hr) 14444, 5
Condencsate temperature {(degF) 182.1
Condensate pressure {(psig) A, B
Voltage 480, @
48z, @
4B8B. @
Current 37.8
37.7
4. 2
Fower {(KW) 16.2

Calec Enerpgy In (as Tested) - cooling mode {(MBH) 137@3.6&
Calc Energy In {(Insulated) - coeling mode (MBH) 13@99.6

FERFORMANCE RESULTS — COOLING MODE:

Actual Capacity x 1% = 98. 2 *#
Design Capacity
Heat Balance = (Gevap+@input—Gcond) x 1@a% = -1.6 %

Closure Qcond



York Intermnational Corporation, York, FA
Roplied Systsme Performance Test

JOB NAME = DURONT Dates 10/93/%54
YORK ORDER: S3-=11, #38~ ﬂ‘ Times 1@:31
UNIT MODEL s YRC-ST—226~-46~-C—%

SERIAL NMNUMBER: YHKBM@ZEZ&H19

Barometric Fressure: 14,35
Ambient Temperature: 6£6.8
COMMENTS =

DATA REVIEWED AND VYERIFIED: _@ = % (o/f/‘?‘-r

Resident Engineer

7z
vég% /04’/9



Yark International Corporation, York,
Apmlied Systems Ferformance Test
Level & Startup Information

JOB NAFME: DURGNT
YORK _ORDER: 3-211,038~-a1
UNIT MODEL: YRC-ST—286~46—(~X

SERIAL NMUMBER: YKBM@3ZZ819

CYCLE CONMDITIONS — COOLING:

First Stage Generator:
Pressure (psia)
Solution Leaving Temp (degF)

Second Stage Generator:
Solution Entering Temp (degF)
Solution Leaving Temp (degfF)

Absorber:

Solution Concentration (%)
Solution Leaving Temp (degF)

Fage 1 of

Srae

Date: 1@/205/94
Times: 1@:21

Test
Actual

[ o

I8
[
~ T

198. &

S7.7
S7.1



Ty

Yark International Corporation, York, P&
Hpplied Systems FPerformance Test

Level & StartUp Information

JOB NEME: DUFONT Dater 12/905/54
YORK ORDER: 93-211,@38-a1 Time: 1@:z1
UNIT MODEL: YRFC-ST—-226-46—C—X
SERIAL NUMBER: YKBMRIZS819
CHARGSING QUANTITIES:
LiBw
Solution Refrigerant Alcohol
at S3%
Charged for testing lb gal
Removed for Shipping (1) 1b gal -
Add for start up (1) 1b gal -
Note: (1) LiBr and refrigerant charge shipped as
barrels of solution with an average LiBr
concentration of % + barrels of

refrigerant. Some alcohol will be in the solution
and refrigerant which was removed for shipping.

gal



Ynrx Internationaxl Corporation,
fipplied Systens

JOB  NEME 3 DURONT
YORK ORDER:
UNIT MODEL:
SEFIAL NMUMBER: YKBEMAZZZ19

CRERATIMNG COMNDITIONS:®

Evaporator:
Capacity (TR)
Flow (GRFMJ
Entering Temp (degF)
Leaving Temp (deghF)
Range (degF)
Fressure Drop (ft WD)
Fouling Factor
Liguid Type
Fass Arrangement

Absorber/Condenser:
Flow (GFM)
Entering Temp (degF?
Leaving Temp (degF)
Range (degF)
Pressure Drop (ft WC)
Fouling Factor
Liguid Type
Fass Arrangement

93-311, @38-01
YRC-5T~226-46-C~X YKB

Seyformance

S7.13
45,29
11.84
4. 4
. ABRES
WATER
= PASS

4487.5
83. 48
98.65
1353.17
3. 4

PR3
WATER
1 PASS



on, York, =26

Yark International Corporatil
m rformance Test

fpplizd Systezms Fe:

JOB NEAME DURONT Dates: 14/05/94
YORK _CIRDER: 93-211, B356-01 Time: 1@:4%
UNIT MODEL: YRC~-ST—2E26-46~C~XYKEA

SERINL NMUMBER: YHKBMR2ZZ819

Test

EMERGY IMFUT: Actual
Steam:

Temperature (degF) 348. 3
Fressure (psig) 114.9
Flow t(tas Tested) (lb/hm) 15221, 3
Flow (Insulated) (lb/hm) 144435.7
Condensate temperature (degF) i 18a. 2
Condensate pressure (psig) S,
Voltange 4860, @
482.8@
481, @
Current 37.8
377
43,0
Fower (KW 16.2

Calc Energy In (as Tested) — cooling mode (MBH) 15372@,8
Calc Energy In (Insulated) - cocling mode (PMBH) 13@096.9

FERFORMANCE RESULTS — COOLING MODE:

Actual Capacity x 1A% = 98. 3 %
Design Capacity
Heat Balance = (Qevap+Qinput-QGcond) x 1@a% = -1.6 %

Closure Gicond



York Internationzal Corporation, York, PA
Spplied Systems Ferformance Test

JOB MNEME: DURFONT Dates 1Q/DE/%4
YORM ORDER: 93-211,233-21 Time: 1@:45
UNMIT MODEL s YREC~-ST-22G-46-C—XYHB
SERIAL NUMBEER: YKBMAZzZS8195

Barometric Pressure: 14,95

fimbient Temperature: 66.5
COMMENTS::

DATA _REVIEWED AND VERIFIED: _Q JW /°/$/7"

Resident Engineer



Yaork Internatianal Covperation,

York,

Applied Svystems FPerformance Taet

Level & SBtartup Infermatbion

JOB NAME: DURONT
YORK ORDER: 93-211, UI6-21
UNIT MODEL: YRC~-8T—2E6-46-C~XYHR

SERIMAL MUMBER: YHKBMA3ZE159

CYCLE CONDITIONS — COOLIMNG:

First Stape Generator:
Fressure {(psia)
Solution Leaving Temp (degF?

Second Stage Generator:
Solution Entering Temp (degF}
Solution Leaving Temp (degF)

Absorber:

Solution Concentration (%)
Solution Leaving Temp {(degF)

Fage 1 of

[

£G

Date: 1@/005/94
Time: 12:45

Tect
Actual

12,9
317. 4

172.5

198. 4

GRE
~ N
e~



By

Corporation, York, HA

York International o]
< ms Ferformance Tesk

4
1%
Fpplied Syset

1Y)

l.evel & ZtartUp Information

JOB _NAME: DUFRONT Date: 1Q/05/94
YORK_ORDER: 93-211, B38-31 Time: 10:4%5
UNIT MODEL: YEC-ST—E2E6—46~C—X YKB

SERIAL MNUMBER: yHBMAa3Zz819

CHARGING QUANTITIES:

1By
Sclution Refrigerant Alcohcol
at SE%
Charged for testing 1b gal gal
Removed for Shipping (1) 1b gal —
Add for start up (1) 1b gal ——
Note: (1 LiBr and refrigerant charge shipped as
barrels of solution with an average LiBp
concentration of % o+ barrels of

refrigerant. Some alcohol will be in the solution
and refrigerant which was removed for shipping.

Fage 2 of &
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Elow (GFM) 4487.5 — $4%]
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uling Factor
nwid Type
Arrangement

[a}

{

i

ui

U B
ot
(s}

oE-

A

>’fﬁt\ %l Ne
- [

A
{

4

Y

-]

1S
Posot s nf

\,r Yy

. QURES
WATER
1 FASS

Je ho
" () : L

e, ! \ o N
LS. 0 e 12 B RN WO R

.\C\',X <

DSCG W v .(,.\’\ﬂ-f- ‘(\ &)
i

vl X | y ;/ \ . \\?
L\\:\ \ <~ e e b g ( a RO R j!‘f h""\‘“\ e B e T /IX < S

A

- \ . N o s e~ SN A& ’ ;
/r\e ., 3 o LA { - (_) LA oot q\ Q&’?S [
J ,
7 et { P
PR t oo - ! .
-~ o /\/1_ H FA . N =, N ‘ [al r,ln/;- /{..i o »/f"v CU .

l‘d \J-) b ;/ E*‘ e q~ o !
- ,.:\ * 4 Ao \; “/ l/')\ M )T

I



o/
K ® Page:
vl YORK nrernarional ==

CORPORATION Total Pages: <~
Date: 3 / 5’/9 ‘7/

Send To: BICL\(? s?%iﬁzms

Fax #: J02 792 0233 cc: @ Sm@/?"z_cr\
6Y7¢
Sender: JIM FURLONG Mail Code: 36BU xtn: 6355

YORK INTL Fax #: (717) 771-6820 Verity #: (717) 771-6856

DATE SENT: TIME SENT:

Re: De 2.1

MNike:

Poe Clew Smeltserts e 4oy
doted 3//;/99/ (tlold) he
ein o/ it et Fe it
Lo be ,M/Wme.o/ (B-&). Al 7
He Lot € Sosts (B-F) will be
[ Con ﬂj‘rmc«:c/ o/wm/q ~/¢><7L G—,

We will allow Diln? Yo 1oApess
doit [ of no charse .

T/ ‘}l\e 6/50 C,Aoose £, Ppess

0Fher 716’57[5 (4 - F) e il (Jam@

»ZQ/QSO ﬁ/Y)L}D Fer Y5t [%7;5/




c.c. Tp\. COACH 3('05‘5
VAQL L’_L.gmcffz, 36)% (Fa Gg;&o\é

7 . PREETE |
i York- == Azg
YORK INTESNATIONAL TELEFAX M ESSAG E :

Magen \S (@ad

P.0. BOX 1522, YORK, PA 17405

OfonyT TELEPHONE (717) 771-7890
9%- 1), 03%.0)
TO " FROM
COMPANY OLNG. Oyeen | NAME: G L SMELTZER - 082F
ATTN | MOE TELEPHONE NO.  (717) 771-7200
FAXNO. TFpo-T4A 0237 TELEFAX NO. 717} 771-6476

ML DiacossED - Turs ABOUES ruéc Camé@ THALese W T

Mar KBTI NG / Lottt A randily 2aTions  DNEPT. Befins LT oo
Moceed., Caw TE ‘bo Hauvé and @ueeTions.

prS Qiﬁbuff‘r'zib - L\S" OF T EsTs ;:./L AB.(’o/Lﬁ"mu Uum—
[ﬂc\ g [Z: Y 2N ét:udLA—ma_ -

Nuotetratic TBer -Tose Ouamsen
b Teer __ — — - Quee Crauber
QE{'\(’_LL’. TeaT - -

DELiom Leay TestT - C;fuen_p;rga_
(ﬁ\ CoL To &L. DrTL. E\LLH.C(I.)G&T’H{AND\ - A TesT

CeN Cor 1o Cou Bre. Eren . (Leer Havo\ - A Teor
(’D\ QoL TO &L. Yre E*c.a—k. CAQS‘(/?(OUUL‘:\ - A»& Tea—

Ceenie . Lear (s

— [ (R

- ) Y ELiom LeAx TEsT

vCE\ MA 11 Qi—\ﬂ; - A TTecs

ReFuie Lane Teer
J—_l;_fi“l‘u% \_fﬂc\é U_é:

e e e et R P

() Refe Tawe o A Test N
LS Dot Priewest - A Tese | Qéﬁ/&% L@[ LL&LIUMEQT

TO 8E CCMPLSTED SY FAX CPERATCR: DATE SENT TIMESENT____ INMMALS______



A (3] ® e. _}
SIYORK nrernamonaL oo

CORPORATION Total PageSi_L_f

Date: jf//?/?#

Send To:

Fax #:

Sender: [AN CASPER Mail Code: 361P Extn: 6359

YORK INTL Fax #: (717) 771-6820 Verify #: (717) 771-6856

7,
DATE SENT: /20 ﬂM /TIME SENT:

//e Ll / /éo///ﬂq //% I,
jﬁ/%&/ ettt

e

/Q( % yw//é /a{ﬂ/f//w b Ao W//w/ Yillen
coll 4e %g é'g 5/% orzaalyes m/f@ow/ Y
Ao Dial; bardke b the Bk i
Pitse call e £ disruss




il YORK i\ rernarional P.0. BOX 1592 - 368U

CORPORATION YORK, PA 17405-1592

INTER-OFFICE MEMO

DATE: November 17, 1994

SUBJECT: ParaFlow quality testing

FROM: lan Casper

TO: Mike Haggarty

Listed below is a description of the quality testing that occur during the
construction of a ParaFlow chiller.

For a discussion of the quality testing for ParaFlow units | would first like to define
the three types of leak tests that are used:

Soap and air: This is the first level of leak checking used. The assembly to be
tested is pressurized with air and then a soap solution is applied to all joints or
potential leak spots to determine if air is escaping from the assembly.

Freon and air: This is the second level of leak checking used. The assembly to be
tested is pressurized with a freon and air mixture. Then a electronic freon detector
is used to locate any leaks where freon is escaping form the assembly.

Helium: This is the final level of leak checking that is used as the qualification of
the assemblies integrity. The assembly to be tested is placed in an atmosphere of
Helium. The unit is then evacuated using a vacuum pump. The exhaust of the
vacuum pump is passed through a mass spectrometer to detect any helium that
has entered the assembly (indicating a leak). Having the assembly under a vacuum
with any potential leaks coming into the unit accurately simulates the condition
under which the absorber functions normally. All the assemblies leak tested must
pass a leak rate before construction of the chiller can continue. These leaks rates
are listed below.



The following is a breakdown of the quality testing by assembly in the order they
occur.

Solution to Solution Heat Exchanger:
Tube side -
Soap and air leak test before boxes are welded on (assures the heat
exchanger is not bypassing from tube side to shell side)

Complete Assembly -

Soap and air leak test

Freon and air leak test

Helium leak test: leak rate shall not exceed 0.000002 cc/sec standard air

First Stage Generator:
Shell side -
Soap and air leak test
Freon and air leak test
Helium leak test: leak rate shall not exceed 0.000002 cc/sec standard air

Steam side -
Hydro test at 1.5 times the design pressure (test performed with water)

Main shell:
Welds -
All critical welds are die penetrant test

Complete assembly -

Soap and air leak test

Freon and air leak test

Helium leak test: leak rate shall not exceed 0.000002 cc/sec standard air

Final assembly (solution to solution, first stage gen., main shell, interconnecting
piping,...):

Shell side -

Soap and air leak test

Freon and air leak test

Helium leak test: leak rate shall not exceed 0.00002 cc/sec standard air

Water boxes -
Hydro test at 1.5 times the design pressure (test performed with water)

Steam side -
Air tested at 1.25 times the design pressure. (double checks all welds,
gaskets, and connections to drain coolers)



. Tube side -
Water boxes are mounted and the tube side of the heat exchangers are air

tested at 1.25 times the design pressure (double checks that there are no
tube leaks)

Electrical/Controls:
A complete electrical functional test is run, all thermistors are checked for
accuracy, and a high potential (high pot) test is performed to verify integrity
of wiring.



- Page 1 October 18,
ANALYSTS MAINTENANCE LABS, INC.

1884 06:54

2450 HASSELL ROAD
HOFFMAN ESTATES, IL 60195
(708) 884-7877
(800) 222-007
YORK INTERNATIONAL CORPORATION Lab Number : 9849
J KOHLER (191R) Logged Date : 11-0CT-94
BLDG 19 DOOR 44 Sample Drawn : 84-0CT-94
631 S RICHLAND AVE Report Date : 24-0CT-94
YORK PR 17483-0999 Record Ref.H : 205980
Wit 10 : YKBMO32819 MFg. : YORK
Sample 1D : LITHIWM BROMIDE Model : YPCST22G46CX
Horksite : APPLIED SYSTEMS ENG DEPT PO No.: 94103012
Time On Fluid : Time On System :
TESTING PERFORMED: MERSURED
LITHIUM BROMIDE SOLUTION ANALYS)S DATA
Specific Gravity @ 15'F 1.6788
Percent Lithium Bromide 58
Dissolved Copper - my/L <18
fomonia, mg/1 (%) 3%
fAlkalinity, N 0.147 -
Lithium Holybdate, mg/L B ¢ 5
* mg/L divided by Specific Gravity = ppm . 3 ¥

RECOMMENDATIONS / COYMENTS:

SPAAPLE SUBMITTED AND PROCESSED FOR THE TEST DATA (ONLY). A FAX has
been dispatched for this report.

Respectfully Submitted,

fAnalysts, inc.

0CT~24~1994 12:25 ANALYSTS, INC.

7: f/—o M%/L VS,

ANALYSTS, INC.
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- ca d %96
% 20087 39dd THLOL xx

, ;Mc - FMC Corporation ‘Lithium Division 449 North Cox Read M N <o L_\{ on cerlt

@ Box 3925 Gastonia North Carolina 28054 Fax 704 868 5370

88:ST P6e6T-21-120

QUALITY CERTIFICATE
PAGE : 01 of 01
LITHIOM BROMIDE SOLUTION,YORK,HMOLYBDATE/NITRATE INHIBITED
CUSTOMER ORDER NO.: 94401390 DJFW"“" FNC ORDER NO. : 014296 -001
CUSTOMER CODE : None FMC PRODUCT CODE: 415-14-326
CUSTOMER NUMBER : 004505 001 DATE CERTIFIED : 22-JUN-1994
AMOUNT SHIPPRD : 55 X 212 LBS CONT. DATE SHIPPED : 22-JUN-1994
SOLD SHIP
TO: YORK INTERNATIONAL CORPORATION TO: YORK INT’L CORP (A/S)

ATTN: ACCOUNTS PAYABLE 631 SOUTH RICHLAND AVE/DOOR 14

P.0. BOX 15131 YORK, PENNSYLVANIA

YORK, PENNSYLVANIA

174057131 17403
SPECIFICATION | LOT NUMBER / ANALYSIS
PARAMRTER Minimum Maximum
1156

Vt % LiBr 54.5 55.5 54.8
Wt %, Alk. as LiOH 0.22 0.28 0.24
‘wppm B 10 0
vppm Cu 1 0
wppa Fe 1 0
vppm S04 200 134
¥Vt Z Na + K 0.06 0.03
vppm Ca + Mg 10 0
Ve X C1 0.10 0.04
vppm LiNO3 33 53 43
wppm Iodine 300 PASS
vppm NH3 2 0 - m~
vppa Li2Mo04 159 189 162 = ez =2eX ™ /e
Number of Drums 55

FMC, Lithium Division Certificator, CPL

. Anu AnBchinng ranardinn this chinmant nleasa call Cisiomar Sacvice (704) 868-53850.
278 " 3949d 8s:p1l 6. 21 130



Steam Consumption (lbs/hr)

15600

Steam Consumption VS Flow
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Pressure Drop (ft of Water)

44

Pressure Drop VS Flow
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flow

flow

pd
4474 31.6
4792 33.8
5160 36.3
5588 39.7
5975 42.7
consump

4474 15535
4792 15357
5160 15190
5588 15017
5975 14900



Fkkkokdokkkkkkk PARAFLOW CHILLER MODEL OUTPUT SHEET khkhkkkkhkkhkkk

P

TYPE OF UNIT = 22G STEAM ENTERING TOWER WATER = 85 F (-~

FL TONNAGE = 1500 TONS LEAVING TOWER WATER = 100.1903 F &

CuNi TUBES: n ENTERING CHILLED WATER = 57 F -
EVAP: LEAVING CHILLED WATER = 45 F .-
COND: FOULING FACTOR: TOWER = 0
ABS: N EVAP = 0

COND TUBE WALL THICKNESS = .035. TUBE OPTION = a “

EVAP TUBE WALL THICKNESS = .035 ~ EVAP PASSES = 2 —

ABS TUBE WALL THICKNESS = .035 < ABS PASSES = 1 . —

PERFORMANCE DATA

EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2069.852 TONS. CONDENSER LOAD = =-744.0718 TONS.
FIRST STAGE GENERATOR LOAD = 1314.813 TONS.

5 2 (o= \
TOWER WATER RETURN TEMPERATURE = 100.1903 F. 312-23 =
1ST STG ENTER AND LEAVE TEMP = 233.7061 , 312.0437 F, AT 537.5095 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 159.2388 , 192,.,0905 F
EVAPORATOR REFRIGERANT TEMP = 41.29899 F, AT 6.614443 mm Hg.
COND REFR. LEAVING TEMPERATURE = 103.432 F, AT 54.47953 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 106.0314 F.

SOLUTION CONCENTRATION ENTERING ABSORBER = 62.82779 % .
SOLUTION CONCENTRATION LEAVING 1ST STG GEN = 64.01067 %.&fﬁﬁ;?é?%ZZ
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 61.8078 %.

WEAK SOLUTION CONCENTRATION = 58.3078 %.

NO BYPASS PIPING IS REQUIRED ON THIS UNIT
THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 8.479651 FPS.

THE CONDENSER WATER FLOW IS 4473.844 GPM, AT 9.782931 FPS.
THE ABSORBER WATER FLOW IS 4473.844 GP AT 7.458774 FPS.

THE COOLING WATER PRESSURE DROP
THE TOWER WATER PRESSURE DROP

S 43.16532

31.64181

STEAM CONSUMPTION IS 15137.69 LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS 112.1399
RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000

STstrm = |4 §50 /%)(/cc) <

== A ye Y
530 (90>

(ST 15100 - PR

/5535
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*hdkkkkdkkdkhkkk PARAFLOW CHILLER MODEL OUTPUT SHEET *kdkdokkdkdkkkkkkk

TYPE OF UNIT = 22G STEAM ENTERING TOWER WATER = 85 F <
FL TONNAGE = 1500 TONS LEAVING TOWER WATER = 100.1724 F &
CuNi TUBES: n ENTERING CHILLED WATER = 57 F
EVAP: LEAVING CHILLED WATER = 45 F
COND: FOULING FACTOR: TOWER = O
ABS: EVAP = O
COND TUBE WALL THICKNESS = .028 TUBE OPTION = a .-
EVAP TUBE WALL THICKNESS = .025 EVAP PASSES = 2 <
ABS TUBE WALL THICKNESS = .025 ABS PASSES = 1 7
PERFORMANCE DATA
EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2068.94 TONS. CONDENSER LOAD = -743.538 TONS.
FIRST STAGE GENERATOR LOAD = 1312.359 TONS.
TOWER WATER RETURN TEMPERATURE = 100.1724 F.
1ST STG ENTER AND LEAVE TEMP = 232.1245 , 309.6841 F, AT 527.5569 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 158.4012 , 191.1952 F
EVAPORATOR REFRIGERANT TEMP = 41.23679 F, AT 6.598487 mm Hg.
COND REFR. LEAVING TEMPERATURE = 103.3769 F, AT 54.39056 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 105.2675 F.
SOLUTION CONCENTRATION ENTERING ABSORBER = 62.61603 %.

63.77455 %.
61.61128 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN
SOLUTION CONCENTRATION LEAVING 2ND STG GEN
WEAK SOLUTION CONCENTRATION = 58.11128 %.

NO BYPASS PIPING IS REQUIRED ON THIS UNIT

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 7.777717 FPS.
THE CONDENSER WATER FLOW IS 4473.844 GPM, AT 9.39221 FPS.
THE ABSORBER WATER FLOW IS 4473.844 GPM, AT 6.841346 FPS.

THE COOLING WATER PRESSURE DROP IS 35.2574 FEET.
THE TOWER WATER PRESSURE DROP IS 27.30564 FEET.

STEAM CONSUMPTION IS 15109.43 LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS 103.7584
RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000



kkkkkkkkhhkkk PARAFLOW CHILLER MODEL OUTPUT SHEET *hkkhkkkkkkkkk

TYPE OF UNIT = 22G < STEAM «— ENTERING TOWER WATER = 85 F
FL TONNAGE = 1500 TONS ¢ LEAVING TOWER WATER = 99.14907 F ¢~
CuNi TUBES: n ENTERING CHILLED WATER = 57 F .-
EVAP: LEAVING CHILLED WATER = 45 F -
COND: FOULING FACTOR: TOWER = 0
ABS: - EVAP = 0
COND TUBE WALL THICKNESS = .035 _ TUBE OPTION = ac—
EVAP TUBE WALL THICKNESS = .035° EVAP PASSES = 2 ~
ABS TUBE WALL THICKNESS = .035 < ABS PASSES = 1 ~
PERFORMANCE DATA
EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2065.35 TONS. CONDENSER LOAD = -744.1396 TONS.
FIRST STAGE GENERATOR LOAD = 1309.271 TONS.
TOWER WATER RETURN TEMPERATURE = 99.14907 F.
1ST STG ENTER AND LEAVE TEMP = 231.8904 , 309.2788 F, AT 520.9196 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 158.1342 , 190.5401 F
EVAPORATOR REFRIGERANT TEMP = 41.29899 F, AT 6.614443 mm Hg.
COND REFR. LEAVING TEMPERATURE = 102.6606 F, AT 53.24554 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 105.4984 F.
SOLUTION CONCENTRATION ENTERING ABSORBER = 62.66476 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN
SOLUTION CONCENTRATION LEAVING 2ND STG GEN
WEAK SOLUTION CONCENTRATION = 58.1565 %.

63.8325 %.
61.6565 %

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 3 INCHES.
THE ORIFICE SIZE NEEDED IS 2.25 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 8.479651 FPS.
THE CONDENSER WATER FLOW IS 4481.558 GPM, AT 9.799798 FPS.
THE ABSORBER WATER FLOW IS 4792.218 GPM, AT 7.989565 FPS.

43.16532) FEET.

THE COOLING WATER PRESSURE DROP I
33. 836/1//?EET

THE TOWER WATER PRESSURE DROP IS
STEAM CONSUMPTION IS 15073.89 LBS/HR.

Cv VALUE FOR 115 PSI INPUT IS 102.1636
RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000
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% e e e ek ok ok ke ke ke ke ok PARAFLOW CHILLER MODEL OUTPUT SHEET dekdkdededkdkdkkkkdkkk

TYPE OF UNIT = 22GC- ~ STEAM *~ ENTERING TOWER WATER = 85 F <
FL TONNAGE = 1500 TONS— LEAVING TOWER WATER = 99.1369 F <
CuNi TUBES: n ENTERING CHILLED WATER = 57 F o
EVAP: LEAVING CHILLED WATER = 45 F
COND: FOULING FACTOR: TOWER = 0
ABS: B EVAP = 0
COND TUBE WALL THICKNESS = .028 & TUBE OPTION = a
EVAP TUBE WALL THICKNESS = .025 L EVAP PASSES = 2 -
ABS TUBE WALL THICKNESS = .025 .~ ABS PASSES = 1 -
PERFORMANCE DATA
EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2063.292 TONS. CONDENSER LOAD = -743.6483 TONS.
FIRST STAGE GENERATOR LOAD = 1306.869 TONS.
TOWER WATER RETURN TEMPERATURE = 99.1369 F.
1ST STG ENTER AND LEAVE TEMP = 230.2613 , 306.9109 F, AT 511.0482 mnm Hg.
2ND STG ENTER AND LEAVE TEMP = 157.2422 , 189.6371 F
EVAPORATOR REFRIGERANT TEMP = 41.23679 F, AT 6.598487 mm Hg.
COND REFR. LEAVING TEMPERATURE = 102.598 F, AT 53.14654 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 104.7192 F.
SOLUTION CONCENTRATION ENTERING ABSORBER = 62.45219 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN
SOLUTION CONCENTRATION LEAVING 2ND STG GEN
WEAK SOLUTION CONCENTRATION = 57.95923 %.

63.59578 %.
61.45923 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 3 INCHES.
THE ORIFICE SIZE NEEDED IS 2.25 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 7.777717 FPS.
THE CONDENSER WATER FLOW IS 4496.279 GPM, AT 9.439309 FPS.
THE ABSORBER WATER FLOW IS 4792.218 GPM, AT 7.328199 FPS.

THE COOLING WATER PRESSURE DROP IS 35.2574 FEET.
THE TOWER WATER PRESSURE DROP IS 29.19163 FEET.

STEAM CONSUMPTION IS 15046.23 LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS 95.9537
RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000



*hkkkkkkkdkdkkk PARAFLOW CHILLER MODEL OUTPUT SHEET *hkkkkdkdkkkkkkk

[

TYPE OF UNIT = 22G STEAM ENTERING TOWER WATER = 85 F
FLL TONNAGE = 1500 TONS LEAVING TOWER WATER = 98.11704 F —
CuNi TUBES: = ENTERING CHILLED WATER = 57 F __

EVAP: LEAVING CHILLED WATER = 45 F

COND: FOULING FACTOR: TOWER = O

ABS: EVAP = O
COND TUBE WALL THICKNESS = .035 “__ TUBE OPTION = a —
EVAP TUBE WALL THICKNESS = .035 EVAP PASSES = 2 7
ABS TUBE WALL THICKNESS = .035 = ABS PASSES = 1 <«

PERFORMANCE DATA

EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = =-2060.207 TONS. CONDENSER LOAD = -744.2125 TONS.
FIRST STAGE GENERATOR LOAD = 1304.009 TONS.
TOWER WATER RETURN TEMPERATURE = 98.11704 F.
1ST STG ENTER AND LEAVE TEMP = 230.0854 , 306.58 F, AT 505.2014 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 157.0209 , 189.0406 F
EVAPORATOR REFRIGERANT TEMP = 41.29899 F, AT 6.614443 mm Hg.
COND REFR. LEAVING TEMPERATURE = 101.9264 F, AT 52.09359 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 104.9548 F.
SOLUTION CONCENTRATION ENTERING ABSORBER = 62.50245 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN
SOLUTION CONCENTRATION LEAVING 2ND STG GEN
WEAK SOLUTION CONCENTRATION = 58.00587 %.

63.65508 %.
61.50587 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 5 INCHES.
THE ORIFICE SIZE NEEDED IS 3.25 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 8.479651 FPS.
THE CONDENSER WATER FLOW IS 4460.258 GPM, AT 9.753222 FPS.
THE ABSORBER WATER FLOW IS 5159.571 GPM, AT 8.602015 FPS.

THE COOLING WATER PRESSURE DROP 43.16532 ) FEET.
THE TOWER WATER PRESSURE DROP

STEAM CONSUMPTION IS 15013.3 LéS/HR.
Cv VALUE FOR 115 PSI INPUT IS 94.90149
RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000
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Jededk e ek ek ek ok PARAFLOW CHILLER MODEL OUTPUT SHEET *kkkkokkkdkkkkk

TYPE OF UNIT = 22G =« STEAM — ENTERING TOWER WATER = 85

FL. TONNAGE = 1500 TONS - LEAVING TOWER WATER = 98.

CuNi TUBES: n ENTERING CHILLED WATER =
EVAP: LEAVING CHILLED WATER = 4
COND: FOULING FACTOR: TOWER = 0
ABS: EVAP = O

COND TUBE WALL THICKNESS = .028 TUBE OPTION = a -

EVAP TUBE WALL THICKNESS = .025 '/ EVAP PASSES = 2 -

ABS TUBE WALL THICKNESS = .025 ABS PASSES = 1 -

PERFORMANCE DATA

EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F

ABSORBER LOAD = -2056.978 TONS. CONDENSER LOAD = -743.8372

FIRST STAGE GENERATOR LOAD = 1300.703 TONS.

TOWER WATER RETURN TEMPERATURE = 98.10143 F.

1ST STG ENTER AND LEAVE TEMP 228.2878 , 303.9566 F, AT 493.421

2ND STG ENTER AND LEAVE TEMP 155.9986 , 187.9203 F

EVAPORATOR REFRIGERANT TEMP = 41.23679 F, AT 6.598487 mm Hg.
COND REFR. LEAVING TEMPERATURE = 101.6922 F, AT 51.73079 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 104.1751 F.

SOLUTION CONCENTRATION ENTERING ABSORBER = 62.28492 %.

63.41376 %.
61.30399 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN
SOLUTION CONCENTRATION LEAVING 2ND STG GEN
WEAK SOLUTION CONCENTRATION = 657.80399 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 4 INCHES.
THE ORIFICE SIZE NEEDED IS 2.75 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 7.777717 FPS.
THE CONDENSER WATER FLOW IS 4663.091 GPM, AT 9.789508 FPS.
THE ABSORBER WATER FLOW IS 5159.571 GPM, AT 7.889951 FPS.

THE COOLING WATER PRESSURE DROP IS 35.2574 FEET.
THE TOWER WATER PRESSURE DROP IS 32.30924 FEET.

STEAM CONSUMPTION IS 14975.24 LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS 89.54629

F —

10143

F

57 F _

5 F

TONS.

mm Hg.

RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000
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TYPE OF UNIT = 22G _— STEAM— ENTERING TOWER WATER = 85 F —
FL TONNAGE = 1500 TONS _— LEAVING TOWER WATER = 97.08746 F
CuNi TUBES: ENTERING CHILLED WATER = F—
EVAP: LEAVING CHILLED WATER = 45 F —
COND: FOULING FACTOR: TOWER = 0
ABS: _ EVAP = 0
COND TUBE WALL THICKNESS = .035 TUBE OPTION = a —
EVAP TUBE WALL THICKNESS = .035 — EVAP PASSES = 2.-
ABS TUBE WALL THICKNESS = .035 ABS PASSES = 1 —
PERFORMANCE DATA
EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2053.126 TONS. CONDENSER LOAD = -744.3074 TONS.
FIRST STAGE GENERATOR LOAD = 1298.703 TONS.
TOWER WATER RETURN TEMPERATURE = 97.08746 F.
1ST STG ENTER AND LEAVE TEMP = 228.1752 , 303.7938 F, AT 489.1959 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 155.8108 , 187.4814 F
EVAPORATOR REFRIGERANT TEMP = 41.29899 F, AT 6.614443 mm Hg.
COND REFR. LEAVING TEMPERATURE = 101.1504 F, AT 50.89957 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 104.4141 F.
SOLUTION CONCENTRATION ENTERING ABSORBER = 62.3364 %.
SOLUTION CONCENTRATION LEAVING 1ST STG GEN = 63.47372 $%.
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 61.35176 $%

WEAK SOLUTION CONCENTRATION = 57.85176 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 6 INCHES.
THE ORIFICE SIZE NEEDED IS 4 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 8.479651 FPS.
THE CONDENSER WATER FLOW IS 4486.839 GPM, AT 9.811346 FPS.
THE ABSORBER WATER FLOW IS 5588.149 9.316539 FPS.

THE COOLING WATER PRESSURE DROP
THE TOWER WATER PRESSURE DROP I

STEAM CONSUMPTION IS 14952.21
Cv VALUE FOR 115 PSI INPUT IS

S/HR.
89..053

RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000
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kkhkkddkdhkdkkk PARAFLOW CHILLER MODEL OUTPUT SHEET *hkkkkdhkkkkddk
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TYPE OF UNIT = 22G STEAM ~ ENTERING TOWER WATER = 85 F
FL TONNAGE = 1500 TONS LEAVING TOWER WATER = 97.0734 F
CuNi TUBES: n ENTERING CHILLED WATER = F —
EVAP: LEAVING CHILLED WATER = 45 F _
COND: FOULING FACTOR: TOWER = ©
ABS: ] EVAP = O
COND TUBE WALL THICKNESS = .028 7 TUBE OPTION = a .-
EVAP TUBE WALL THICKNESS = .025 - EVAP PASSES = 2 —
ABS TUBE WALL THICKNESS = .025 __ ABS PASSES = 1 _-
PERFORMANCE DATA
EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2051.355 TONS. CONDENSER LOAD = =-743.9929 TONS.
FIRST STAGE GENERATOR LOAD = 1295.421 TONS.
TOWER WATER RETURN TEMPERATURE = 97.0734 F.
1ST STG ENTER AND LEAVE TEMP = 226.5459 , 301.3648 F, AT 478.6441 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 154.9053 , 186.444 F
EVAPORATOR REFRIGERANT TEMP = 41.23679 F, AT 6.598487 mm Hg.
COND REFR. LEAVING TEMPERATURE = 100.9427 F, AT 50.584 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 103.6762 F.
SOLUTION CONCENTRATION ENTERING ABSORBER = 62.13116 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN
SOLUTION CONCENTRATION LEAVING 2ND STG GEN
WEAK SOLUTION CONCENTRATION = 57.66129 %.

63.24617 %.
61.16129 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 5 INCHES.
THE ORIFICE SIZE NEEDED IS 3.75 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 7.777717 FPS.
THE CONDENSER WATER FLOW IS 4662.453 GPM, AT 9.788168 FPS.
THE ABSORBER WATER FLOW IS 5588.149 GPM, AT 8.545328 FPS.

THE COOLING WATER PRESSURE DROP IS 35.2574 FEET.
THE TOWER WATER PRESSURE DROP IS 34.96208 FEET.

STEAM CONSUMPTION IS 14914.43 LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS 85.15698

RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000
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TYPE OF UNIT = 22G — STEAM — ENTERING TOWER WATER = 85 F -~
FL TONNAGE = 1500 TONS *“ LEAVING TOWER WATER = 96.28852 F -
CuNi TUBES: n ENTERING CHILLED WATER = 57 F
EVAP: LEAVING CHILLED WATER = 45 F .~
COND: FOULING FACTOR: TOWER = O
ABS: o EVAP = O
COND TUBE WALL THICKNESS = .035 ;/ TUBE OPTION = a
EVAP TUBE WALL THICKNESS = .035 EVAP PASSES = 2
ABS TUBE WALL THICKNESS = .035 ABS PASSES = 1
PERFORMANCE DATA
EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2048.999 TONS. CONDENSER LOAD = -744.3837 TONS.
FIRST STAGE GENERATOR LOAD = 1294.652 TONS.
TOWER WATER RETURN TEMPERATURE = 96.28852 F.
1ST STG ENTER AND LEAVE TEMP = 226.813 , 301.7564 F, AT 477.8137 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 154.9638 , 186.3389 F
EVAPORATOR REFRIGERANT TEMP = 41.29899 F, AT 6.614443 mm Hg.
COND REFR. LEAVING TEMPERATURE = 100.5865 F, AT 50.04673 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 104.0121 F.
SOLUTION CONCENTRATION ENTERING ABSORBER = 62.21262 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN
SOLUTION CONCENTRATION LEAVING 2ND STG GEN
WEAK SOLUTION CONCENTRATION = 57.73689 %.

63.33849 %.
61.23689 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 6 INCHES.
THE ORIFICE SIZE NEEDED IS 4.75 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 8.479651 FPS.-
THE CONDENSER WATER FLOW IS 4467.75 GPM, AT 9.769604 FPS. -~
THE ABSORBER WATER FLOW IS 5974.999 GPM 9.961493 FPS. ~

43.16532N$¥EET._

42.70897_ FEET. -
N

THE COOLING WATER PRESSURE DROP IS
THE TOWER WATER PRESSURE DROP I

STEAM CONSUMPTION IS 14905.57 .
Cv VALUE FOR 115 PSI INPUT IS 85.62548
RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000
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Fhkkdkkdkkhkkd PARAFLOW CHILLER MODEL OUTPUT SHEET Fededekdedkdeok ko okok ok ok

TYPE OF UNIT = 22G STEAM ENTERING TOWER WATER = 85 F

FL TONNAGE = 1500 TONS LEAVING TOWER WATER = 96.27549 F

CuNi TUBES: n ENTERING CHILLED WATER = 57 F
EVAP: LEAVING CHILLED WATER = 45 F
COND: FOULING FACTOR: TOWER = 0
ABS: EVAP = 0

COND TUBE WALL THICKNESS = .028 TUBE OPTION = a

EVAP TUBE WALL THICKNESS = .025 EVAP PASSES = 2

ABS TUBE WALL THICKNESS = .025 ABS PASSES = 1

PERFORMANCE DATA

EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2047.43 TONS. CONDENSER LOAD = -744.0173 TONS.
FIRST STAGE GENERATOR LOAD = 1291.298 TONS.

TOWER WATER RETURN TEMPERATURE = 96.27549 F.

1ST STG ENTER AND LEAVE TEMP = 225.123 , 299.2276 F, AT 467.2301 mm Hg.
2ND STG ENTER AND LEAVE TEMP = 154.0333 , 185.2776 F

EVAPORATOR REFRIGERANT TEMP = 41.23679 F, AT 6.598487 mm Hg.

COND REFR. LEAVING TEMPERATURE = 100.4014 F, AT 49.76956 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE = 103.2303 F.

SOLUTION CONCENTRATION ENTERING ABSORBER = 61.99341 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN = 63.0953 %.

SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 61.03345 %.

WEAK SOLUTION CONCENTRATION = §57.53345 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 6 INCHES.
THE ORIFICE SIZE NEEDED IS 4.5 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365 GPM, AT 7.777717 FPS.
THE CONDENSER WATER FLOW IS 4616.855 GPM, AT 9.69244 FPS.
THE ABSORBER WATER FLOW IS 5974.999 GPM, AT 9.136893 FPS.

THE COOLING WATER PRESSURE DROP IS 35.2574 FEET.
THE TOWER WATER PRESSURE DROP IS 37.23204 FEET.

STEAM CONSUMPTION IS 14866.95 LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS 82.0446
RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000



khkkkkkhkkkkk PARAFLOW CHILLER MODEL OUTPUT SHEET khkkkkkhhkkkkk

TYPE OF UNIT = 22G STEAM — ENTERING TOWER WATER = 85 F
FL TONNAGE = 1500 TONS _— LEAVING TOWER WATER = 96.06268 F -
CuNi TUBES: n ENTERING CHILLED WATER = 57 F .-
EVAP: LEAVING CHILLED WATER = 45 F
COND: FOULING FACTOR: TOWER = O
ABS: — EVAP = O
COND TUBE WALL THICKNESS = .035 TUBE OPTION = a —~
EVAP TUBE WALL THICKNESS = .035 — EVAP PASSES = 2 —
ABS TUBE WALL THICKNESS = .035 ABS PASSES = 1

[ —

PEREORMANCE DATA

EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN,TEMP = 57 F
ABSORBER LOAD = -2049.218 TONS. CONDENSER FOAD = ~744.446 TONS.
FIRST STAGE GENERATOR LOAD = 12931486 TONS.

TOWER WATER RETURN TEMPERATURE
1ST STG ENTER AND LEAVE TEMP 991 F, AT 475.2718 mnm Hg.
2ND STG ENTER AND LEAVE TEMP F

EVAPORATOR REFRIGERANT TEMP = 41.29899 6.614443 mm Hg.

COND REFR. LEAVING TEMPERATURE = 100. 49.84302 nmm Hg.

F.

]
Xo}

SOLUTION CONCENTRATION ENTERING ABSORBER
SOLUTION CONCENTRATION LEAVING 1ST STG G
SOLUTION CONCENTRATION LEAVING 2ND STG GE
WEAK SOLUTION CONCENTRATION = 57.71113

62.18486 %.
63.30833 %.
61.21113 %

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS INCHES.
THE ORIFICE SIZE NEEDED IS 5

THE EVAPORATOR WATER FLOW IS 2990.365 GPM,
THE CONDENSER WATER FLOW IS 4437.163 GPM, AT
THE ABSORBER WATER FLOW IS 6094.641 GPM, AT
JRaiad
43.16532
43.50871

T 8.479651 FPS.
9.702721 FPS.
0.16098 FPS.

THE COOLING WATER PRESSURE DROP
THE TOWER WATER PRESSURE DROP T

STEAM CONSUMPTION IS 14892.15/ LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS 84.88651
RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000
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TYPE OF UNIT = 22G ~ STEAM— ENTERING TOWER WATER = 85 F
FL TONNAGE = 1500 TONS _- LEAVING TOWER WATER = 96.04945 F -~
CuNi TUBES: n ENTERING CHILLED WATER = 57 F _
EVAP: LEAVING CHILLED WATER = 45 F _
COND: FOULING FACTOR: TOWER = 0
ABS: - EVAP = 0
COND TUBE WALL THICKNESS = .028 TUBE OPTION = a —
EVAP TUBE WALL THICKNESS = .025 ~ EVAP PASSES = 2-
ABS TUBE WALL THICKNESS = .025 _ ABS PASSES = 1~
PERFO
EVAPORATOR LOAD = 1498.242 TONS TEMP = 57 F
ABSORBER LOAD = -2046.286 TONS. LOAD = -744.0416 TONS.

FIRST STAGE GENERATOR LOAD = 1290.14

TOWER WATER RETURN TEMPERATURE =
1ST STG ENTER AND LEAVE TEMP
2ND STG ENTER AND LEAVE TEMP 153.797 84.9549 F

EVAPORATOR REFRIGERANT TEMP = 41.23679 AT 6.598487 mm Hg.
COND REFR. LEAVING TEMPERATURE = 100.2383/ F, AT 49.52621 mm Hg.
ABSORBER SOLUTION LEAVING TEMPERATURE =

F, AT 464.12 mm Hg.

61.95928 %.

SOLUTION CONCENTRATION LEAVING 1ST STG GEN 63.05804 %.
SOLUTION CONCENTRATION LEAVING 2ND STG /GEN 61.00178 %.
WEAK SOLUTION CONCENTRATION = 57.5017

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE I
THE ORIFICE SIZE NEEDED IS 4.7

7.777717 FPS.
9.689325 FPS.
.319863 FPS.

THE EVAPORATOR WATER FLOW IS 2990.3p5
THE CONDENSER WATER FLOW IS 4615.371 GPM, AT
THE ABSORBER WATER FLOW IS 6094.65

THE COOLING WATER PRESSURE DROP IS
THE TOWER WATER PRESSURE DROP IS

35.2574 FEE

FEET.

STEAM CONSUMPTION IS 14853.7 LBS/HR.
Cv VALUE FOR 115 PSI INPUT IS
RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE,) YORK # 022-08888-000
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TYPE OF UNIT = 22G <~ STEAM ENTERING TOWER WATER = 85 F
FL TONNAGE = 1500 TONS - LEAVING TOWER WATER = 95.041 F
CuNi TUBES: n ENTERING CHILLED WATER = 57 F —
EVAP: LEAVING CHILLED WATER = 45 F _--
COND: FOULING FACTOR: TOWER = O
ABS: EVAP = O
COND TUBE WALL THICKNESS = .035 TUBE OPTION = a
EVAP TUBE WALL THICKNESS = .035 - EVAP PASSES = 2 -
ABS TUBE WALL THICKNESS = .035 — ABS PASSES = 1
PERFORMANCE DATA
EVAPORATOR LOAD = 1498.242 TON EVAP RETURN TEMP = 57 F
ABSORBER LOAD = =-2042.687 TONS. CONDENSER LOAD = -744.4855 TONS.

FIRST STAGE GENERATOR LOAD = 1288\501 TONS.
TOWER WATER RETURN TEMPERATURE
1ST STG ENTER AND LEAVE TEMP =
2ND STG ENTER AND LEAVE TEMP = 153.
EVAPORATOR REFRIGERANT TEMP = 41.29
COND REFR. LEAVING TEMPERATURE = 99.
ABSORBER SOLUTION LEAVING TEMPERATURE

F, AT 460.9301 mm\Hg{\\
F

6.614443 mm Hg.
48.81909 mm Hg.
F.

62.01427 %.
63.12154 %.
61.05281 %.
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SOLUTION CONCENTRATION LEAVING 2ND STG G
WEAK SOLUTION CONCENTRATION = 57.55281

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS
THE ORIFICE SIZE NEEDED IS 5.75

THE EVAPORATOR WATER FLOW IS 2990.365
THE CONDENSER WATER FLOW IS 4382.942
THE ABSORBER WATER FLOW IS 6702.45

8.479651 FPS.
T 9.584154 FPS.
11.1743 FPS.

THE COOLING WATER PRESSURE DROP IS
THE TOWER WATER PRESSURE DROP IS

43.16532
48.45054

STEAM CONSUMPTION IS 14834.75
Cv VALUE FOR 115 PSI INPUT IS

38 e
97‘2:7444// - Y SO (/-06)(’”3 /1‘73’)

- ?@W 14 >8
/’”05/ [ 7y 3\//7% 4
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.
TYPE OF UNIT = 22G ~ _ STEAM -~ ENTERING TOWER WATER = 85 F
FL TONNAGE = 1500 TONS LEAVING TOWER WATER = 95.02815 F —
CuNi TUBES: n ENTERING CHILLED WATER = 57 F ~
EVAP: LEAVING CHILLED WATER = 45 F
COND: FOULING FACTOR: TOWER = O
ABS: . EVAP = O
COND TUBE WALL THICKNESS = .028 7 TUBE OPTION = a <«
EVAP TUBE WALL THICKNESS = .025 7 EVAP PASSES = 2 -
ABS TUBE WALL THICKNESS = .025 - ABS PASSES = 1 -
PERFO NCE DATA
EVAPORATOR LOAD = 1498.242 TONS EVAP RETURN TEMP = 57 F
ABSORBER LOAD = -2039.516 TONS. = =-744.0977 TONS.

FIRST STAGE GENERATOR LOAD = 1285.02

TOWER WATER RETURN TEMPERATURE =
1ST STG ENTER AND LEAVE TEMP
2ND STG ENTER AND LEAVE TEMP
EVAPORATOR REFRIGERANT TEMP = 41.23679
COND REFR. LEAVING TEMPERATURE = 99.5194

222.884 295.9445 F, AT 449.74%8 mm Hg.
183.4p22 F
.598487 mm Hg.

48.46663 mm Hg.

|
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N
o
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ABSORBER SOLUTION LEAVING TEMPERATURE = F.
SOLUTION CONCENTRATION ENTERING ABSORBER = .7872  %.
SOLUTION CONCENTRATION LEAVING 1ST STG GEN 62.8698 %

SOLUTION CONCENTRATION LEAVING 2ND STG GEN =/ 60.84208 %.

WEAK SOLUTION CONCENTRATION = 57.34208 %.

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 8
THE ORIFICE SIZE NEEDED IS 5.5 INCHES.

THE EVAPORATOR WATER FLOW IS 2990.365
THE CONDENSER WATER FLOW IS 4588.393 GP
THE ABSORBER WATER FLOW IS 6702.451 GP

7.777717 FPS.
.632689 FPS.
10\, 2493 FPS.

THE COOLING WATER PRESSURE DROP IS 35.
THE TOWER WATER PRESSURE DROP IS 42.20132

FEET.
FEET.

STEAM CONSUMPTION IS 14794.67 LBS/HR
Cv VALUE FOR 115 PSI INPUT IS 78.01p595

RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, XORK # 022-08888-000




Pressure Drop (ft of Water)

Pressure Drop VS Flow|

50

1N
8)]

H
o

w
18

30

4000

4500

5000

5500
Flow Rate (GPM)

6000

6500

7000




Steam Consumption at 1500 Tons (ibs/hr)

Steam Consumption VS Flow
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® 1 302 792 0233 BUILDING SYS+SER

i oz

f FORM 155.19-F1
o ® m Rev. Date Shaat o1
@YORK i T I
Customer Ordec No. Yol Coltrack No. York Order No,
. 93241 :
ORDER FORM Lot tuntel- e 19111058 ST
PARAFLOW STEAM FIRED CHILLER Du BT _SuPemimensan Sranus |, Wi, DE
' VIA: PPD-F/A
8 . ]
H Eu‘;_. DU %h‘.\- De NEMOLRS ‘_C.QMPNi 0 E‘Z DUPO&’T E !!i lo\)g‘s L;CD-
> | EXPERIMIAITAL. STRTION b 0o b
r Reute 1M PETWEER) PTS. 267 snbd RT.E2 r ExPEainIT. STemiov 0. EoX £6-0%%]
o Liawawdleton) | be  \481% o: L WImMwWLTE  DE 19980~ QD!
Speclal Shipping Instructions:
wes  CH- o, TRUAGLA T ComTiveT  GeNE (UERRATE)
Code i LS Dot GOVIS- ¥dW
PE AEHSTS | 0} -1211- H000- 07 - $51Y 4y douts Pavore (02 £94- W25
Order Ouis Wanted Date Partial Shipment Fabvication Reloase *Date Order Recelved *8cheduled Dale
J=41-93 1-258-94 Oxes o Wves Dwo
ITEM PRICING TAIILE EQUIPMENT ary. UNIT MLP M | SELLING PRICE
HEAT SQURCE SIZE ELEC. COOE | HTR | TUBE
\ virlet s | T 212 |G 4 b C X
TABLE21 |  TUBEENMANCEMENT L& L1 e
TABLE2.1 |  [] SEPARATE CHARGE (Std. for 20G-22G)
TABLE 2.1 {3 2 PIECE SHIPMENT {ihcludes Sep. Charge)
. TABLE 2.1 PUMP: e —
AN TABLE 2.1 CUSTOMER WITNESS FACTORY TEST 15000 L] 300 7]
A EZZ ] CH X 156LB. [ 3001LB. el RO 37. 6
— | TABLE23 | [ ANSIFLANGES EVAP___ ° ABS___ ' COND _ '
TABLE 2.4 MARINE WATER BOX
ABSORBER PR RTIES M |
CONDENSER L Myd 4 | 5932
%svmomoa L 1 LIRY ez | 2898
TABLE 2.5 300 b, WATER BOXES
i ABSORBER/ COND
[] EVAPORATOR
__TABLE28 SPECIAL TUBE MATERIAL & THICKNESS
13 ABSORBER L | 215 142 ] 318
IR conpENSER L o1 3p00 Iy ISI2.
X EVAPORATOR 1 112902 9| 5419
TABLE 2.7 _REMOTEINTERFACE  [J CARD 1 i
0 carp2
NOTE: SHADED ENTRIES ARE MANDATORY ——
APPROVED BY: FOB FACTORY, domestic packed /& Towl $| 5820 D
*Completed by lactory
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2 1 302 792 0233 BUILDING SYS+SER @ 03
}
{. CHILLER SPECIFICATIONS FORM 135,19-F1
Unit No. Teg No. Revision No, Revision Dale York Sales Order SHEET -
A Ch-3 332110%8-0% of z
Model No. Cosling Capacity (TON) No, of Units
YPC- ST- 226-46-C- X 1500
A TUBES | B. VOLTAGE C. TUBE WALL. TUBE MATL. D. WATERBOXES (] STO
W swo| O zeme| O s W s MARINE t 3018, Flanges
0 a O om0 |} speciaL O speciAL W evae O a
0s A scoris0 W evar,025" O ewe W cono a O
K cowo.03s” O cono__. | YK ass O 0
W ass_03s” O ass
£ 300ib. Marine not available
F. SPECIAL SHIPMENT G. FLOW SWITCHES H. OTHER
[0 SHIP UNCHARGED - A
FOR YORK FACTORY USE ﬂ FACTORY WITNESS TEST
O sPLIT SHIPMENT O NoevPasS SPARE PUMPS
O coND FLOW SWITCH [ 8YPASS REQUIRED O INTERFACE CARD 1
STEAM VALVE SIZE O INTERFACE CARD 2
CV VALVE
“PIPE
* ORIFICE

V. PERFORMANCE SPECIFICATIONS

COGCLER | COND
CAPACITY __[AQ0) _T.R
~ _ aPM 1 2991 | 6T02
STEAM CONSUMPTION (bs/hr) EWT 57 38
9.9 1bs/ne W | 4§ 5
: ' R 000025 10,0002 |
PASS 2 [y
- P.0. Hi.0 | 28.5
1Y P%I NOZZLE
arrance. | E2. | ACL
STEAMA
uPpLy
V. DOCUMENTATION
Qaty. Description Sond To:
1 Copy To* Remaining To:
9 Chiller/Hsater Submittal Set District Address & Buwbidle SYSTEMS + SERVICES, INC,
9 | ransuste York International Corp. W Colby anE
9 | Packing Ust P.O. Box 1502 CLaymont, DE 19703
9 | Factory Test Report® York, PA 17405
9

As Bulit Drawing Set*
As Bulit Sepla Sot*

Atin: Servios Dept, - 368E

Att: MIKE HALCARTY




il YORK nrernamionaL P.0. BOX 1592 - 368U

CORPORATION YORK, PA 17405-1592

INTER-OFFICE MEMO

DATE: August 18, 1994
SUBJECT: DuPont YPC-ST-22G absorber, Order No. 93 211 038 - 01
FROM: lan Casper

TO: Mike Haggarty

Through an error the absorber section of this machine was tubed with an enhanced
surface area 19 fin per inch tube. The tube is 0.035 inch wall per the customer
specification, but the fin height creates a smaller inner diameter resulting in a
higher pressure drop at the design flow rate.

If DuPont can accept the higher pressure drop they will have a machine that will
operate at lower lithium-bromide temperatures and concentrations. This condition
normally increases the longevity of the unit and decreases maintenance costs.

The enhanced tubes are normally sold as a price add option to increase heat
transfer surface area. At the specified operating conditions for this job the
enhanced tubes will provide a higher efficiency. This added efficiency will be at
the expense of a higher pressure drop as mentioned above. Attached are curves
showing pressure drop and steam consumption vs flow rate through the absorber.
The steam consumptions are based on 1500 Tons, chilled water temperatures of
57/45 deg F, and tower water entering at 85 deg F with the leaving temperature
varying with the flow rate. The attached table shows the pressure drop and steam
consumption in one deg F increments of tower water delta T, ranging from 85/95
to 85/100.

To maintain an on-time delivery it is important that we reach an agreement with
DuPont so that the enhanced absorber tubes are acceptable. Since the enhanced
tubes are a higher performance tube, it is likely that after reviewing the attached
data that an operating point that works towards DuPont’s advantage can be found.
| apologize for the obvious inconvenience. Please contact me with any questions
regarding this information.
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SALES ORDER:
FL TONNAGE =

93 211 038 01
1500 TONS

PARAFLOW TEST STAND SPECIFICATION SHEET

TYPE OF UNIT
PASS ARRANGEMENT CODE: E2 AC1

EVAPORATOR CONDITIONS

CAPACITY (TONS)

FLOW (GPM)

ENTERING TEMPERATURE (F)
LEAVING TEMPERATURE (F)
PRESSURE DROP (FT W.C.)
EVAP TUBE WALL THICKNESS
EVAP PASSES

EVAPORATOR FOULING FACTOR

SPECIFIED

1500
2990.365
57

45
43.16532
.035

2

.00025

TOWER WATER CONDITIONS

FLOW (GPM)

ENTERING TEMPERATURE (F)
LEAVING TEMPERATURE (F)
PRESSURE DROP (FT W.C.)
ABSORBER TUBE WALL THICKNESS
CONDENSER TUBE WALL THICKNESS
ABSORBER PASSES

TOWER FOULING FACTOR

5588.149
85

97
39.72869
.035
.035

1

.00025

PERFORMANCE PARAMETERS

1ST STG LEAVING TEMP (F)
1ST STG GEN PRESSURE (PSIA)
1ST STAGE GEN CONCENTRATION (WT %)

2ND STG ENTER TEMP (F)
2ND STG LEAVING TEMP (F)
2ND STG CONCENTRATION (WT %)

ABSORBER SOLUTION TEMP (F)
WEAK SOLUTION CONCENTRATION (WT %)

ENERGY INPUT (LBS/HR, UNINSULATED)
ENERGY INPUT/TON (LB/TON-HR, UNINSULATED)
STEAM INLET PRESSURE (PSIA)

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 6
THE ORIFICE SIZE NEEDED IS 4

Cv VALUE FOR 115 PSI INPUT IS

89.05347

303.7938
9.462078
63.47372

155.8108
187.4814
61.35176

104.4141
57.85176

15458.56
10.30571
115

INCHES.
INCHES.

22G STEAM

MINIMUM

1425
2840.847
N/A

44.5
36.69052
N/A

2

N/A

5308.742
84.5
N/A
33.76938
N/A

N/A

1

N/A

293.7938
7.462078
62.47372

145.8108
177.4814
60.35176

99.41413
56.85176

9.816185
113

kkhkkkkkkkkkkkk*k

MAXIMUM

1575
3139.883

N/A

45.5

49.64012

N/A

2

N/A

5867.557
85.5
N/A
45.68799
N/A

N/A

1

N/A

313.7938
11.46208
64.47372

165.8108
197.4814
62.35176

109.4141
58.85176

10.79523
117

RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 INCH VALVE, YORK # 022-08888-000
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4 el

‘ TeTAL 1 PakS
\'/ Suversedes 40.05-F1,285) m rusu O REVISION NC CATE 8Y.
AEVISION NO DATE av.
AAE YORK INTERNATIONAL CORP, -~ T revsonno care av
EQUIPMENT ORDER TRANSMITTAL ( Rewsion no OATE By
LAy -0 revision NO CATE 8Y.
TYPE ORDER A t [ oriGiNaL DATE
1 JOB NAME iy . AT REGION FACTORY REVIEW
ExPERUAEATM. STHTION) L/ NE AobnTs "CAEDIT
YCRK CRUER NQ.{s)
) E sz .of INSURANCE
- cx'gwhgagr"juea z:EE LA BT ‘ TAX
é%t..wogd N 19 %"\g ]
Ef. Dofour DE nemoues (o.
ACORESS CONTRACT NO. TEGAL
0. box Z0- O3, 33211038
TY & STATE & ZIP 5Q.NG. E
W - fmj e OROER ACCEPTABLE c
= { ORDER ACCEPTABLE
3 SHIP TO ) FREIGHT CHARGES WITH QUALIFICATIONS:
- E.T. DU 0T DE NEMOURS ¢ ComPady | % couw A PREPAD LSEE ATTACHED) —
mgsstxpem MEOTAL _STRTION O a0o ronvoice T0
UTE 141 bemwe) RTS.202 anD BT S2 G ain FREIGHT -
CHY & STATE A 2P ARK SHIPMENT SHIP A
9 - -4 oPen) TRLLY
SMIPIMENT WANTED: OATE | REQUESTED DATE AT JCESITE | SPECIAL SHIPPING INSTRUCTIONS Paipt{ 301) R4~ L133
Joy 9 Tuy 28, 1934 ONTACT GEnE (ERRATE -3 et g
SADER/SALEB CODE DOES ORDER INGLUIOE UQUIOATED DAMAGE PENALTY OR OTHER
- - - O7- {| cLauses appucase Toyor? vesl] no
Enml N [ TRADING AREA ¥ {I"ARE ALL ITEMS IN THI3 ORDER IN ACCORDANCE WITH YORK APPROVED
Yorr.| Dot CEA W . I} DESIAN, POLICY AND PROCEDURE?
09935-358L | 068 I vespd nolJ # “No- see: 0enT. NC.
SALES CREDIT - PARTICIPANTS | DISTRICT MGR. _m
e e e
NAME 23T oo voL 8 » | CHECX LIST (Transmil in Following Qrded) COPIES
Bordle S > SERV, 8L 0) ‘214 [593.832 | \0Q | TRANSMITTAL LETTER
: EOT. |
i GRCER FOAMS ]
OTAL | PRICING SUMMARY !
1S OADER RELEASED FOR FABRICATION? YCRK NON-YORK VENDOR QUIOTES AND DRAWINGS
1 33201030 Q) vesl nold ves nod R
. ves0 woO vesO nol) ||-CUSTOMERP.O.oig)ioulpl2la}  OATE ji/j2 I3 I Fousw)
GEMENT
2 vesDd wol vesO ~noO :2&93‘:&“&“&“@“ Q) |
. vesfd wo0 vesO wnoO \
s. vesO w0 vesDd ol ||OFFEROFSALE
s ves( wold  vesO wo(J || seecaenina sstruchions L1
Ne. Cogies Sy Factory i3y Dist. Daw Req'g. ;
G oAK ARPROVAL PRINTS O agv. 29 1993 || BUSESS nFORMATION FoRM |
3 vewoneanrsimstauctions R O Dee. B, 1993 || YORK ORDEA/LOST JOB SURVEY
CONSTRUCTION PRINTS " O p8e M 1993 | aooucer oaTa sHEETS
3 __ssraucTions srecay )= O Ty 2, 4399 _ (["SPECIFICATIONS WITH GENEAAL CONDITIONS
INGTAUCTIONS (STANDARD! 0 AND NECESSARY CORRESPONGENCE
MAIL JWGS. AND/OR  (Antention & Compiata Adkytess) INSTANT CREDIT AUTH. # DATE
NSTRUCTIONS TO: Buwtimis S‘betMs AOD SIRVKES, 1AX. MICH
Wty pw M/C TRANSMITTAL ATTACHED
NOIT, 19703 ATTRL MIKE HaALLaRTY - —
any DE . FAB. RELEASE DATE FOR FIRM PRICE R
0 SALES ASGT.
ADJUSTED SECURED PRICE (PURCHASE ORDER LESS 1,2 8 38ELOW) ...5 95313 %5Z.
1. “USE" TAXES ONLY INCLUDED INP.O. . . ¢ v vt ettt vt eeeanas N
2 MAINT.CONTRACTS . vt ve e vt tionrvntennneseeneonnnnn
3. FEES, INSURANCE, BONDS, PERMITS, SFECIAL COMMISSIONS . . .. .. -
{OTAL PURCHASE ORDER . . .« e v v v v ... e e ¥ 595 932.%
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D 1 302 792 9233 BUILDING SYS+SER

£ 02

, . FOAM 155.18-F1
™ Ravialon No. Rav. Dats Shest [~}
ud YORK | e &
Customar Order No. Yock Contract No. York Ocder No.
MW | 93244 -
ORDER FURM it LI e
PARAFLOW STEAM FIRED CHILLER Du BT _SxPmmiesman Srmmud , wiv bE,
VI PPO-F/A
$ . ] _
# |-E:L. DO fhaT NEMEURS ¢ (omPany 01T duPosT DE DEMOURS = (O,
", | ExPER1 MEATTAL.  STATION) ; 0
r BTE M) PeTwes) ETs. 202 4nd RESL[| ExPrem T STRTICW F.0.koX 80030 |
0: L_LLmiadeTOA) D€ 13848 o: LN wWLTH , N 19980- O™l
Specisl Shipping inewructions:
was  CH-1 TRV R TO (omTaeT (avE CuteRATEl
Ragion Code Q9 vovts Teed GoyRsS- S5
PE AGSTS | 01-11- &900- 07 9324 facte (o) $94- W25
Order Date Wanted Date Partial Shipment Fabrication Aslesse *Qate Ordes Raoeived *Scheduled Date
[=11-93 2-25-94 Oves wo | Hves Owo
ITEM | PRICING TABLE EQUIPMENT QrY.] UNITMLP . M |SELLING PRICE
HEAT SOURCE | [T £LEC. CooE | W | Tuse | ;
L 1 .
A vielet s | T+212 |6 Ly b +CHX !
FUel T TABLEA UAIT TYPE . g6 -1 h 1igaeay ek
1 TABLE 1 " LITHIUM BROMIDE 2ig D RO SRR F YL T SR Y
TABLE 2.1 TUBE ENHANCEMENT D) -+ [ g ' ,
TABLE 2.1 ) SEPAR/TE CHARGE (Std. for 200-22G) ‘ ‘
TABLE 2.1 L] 2 PIECE SHIPMENT (Includes Sep. Charge) ?
TABLE 2.1 [ SPARE sumPs ;
TABLE 2.1 L] CUSTCIMER WITNESS FACTORY TEST -
TABLE 2.2 B water FLow switcH X 15018, [J 300LB. i L (o T I 7 N S |
TABLE 2.3 CIANGIFLANGES EVAP _° ABS * COND  * .
TABLE 2.4 MARINE WATER BOX i
2 ABSORBER 1 w39 M. 5938
22 CONDENSER 1 141%4 ML 5939
'R EVAPORATOR } | iR 42 . 25898
TABLE 2.8 300 5. WATER BOXES
j ABSORBER / COND
') EVAPORATOR
TABLE 2.8 SPECSIAL TUBE MATERIAL & THICKNESS
T ABSORBER L 22156 4% | 3178 ‘
A CONDENSER L | %00 lea| (S12 |
‘B EVAPORATOR 1 112902 w2 | sHi9
TABLE 2.7 REMOTE INTERFACE [ CARD 1
O carp 2
NOTE: SHAGEED ENTRIES ARE MANDATORY i
APPROVED BY: FOB FACTORY. domestic packed Tout ${575 T}
*Complated by tactory
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. CHILLER SPECIFICATIONS ] FORM 165.19-F1
Unit No. Tag No. Hawision W0, Revison Date York Sales Order SHEET =
i Ch-4 93211038-04 OF z
Modei No. Cooling :>apacky (TON) No. of Unis
- $T- 226-4b-C- X 1500
A TUBES | B. VOLTAGE C. TUBE WALL. TUBE MATL. 0. wAatERBOXES [J sro
Wso| Ozewo| Oswo X s MARINE t 2018,  Flanges
aa O 20me0 | seeciaL O seeciaL W e - g a
Oe A se0rve0 W evar.02s” O e W cono o a
B! cono.0as” O covo__ | D Ass = a
E aes_.035" O aes
+ 300ib. Marine not avsilable

F. SPECIAL SHIPMENT G RO\ SWITCHES H. OTHER

Ol sk UNcruraeD FOR YORK FACTORY UBE O FacTORY WiTNESS TEST
' 6T SHIPMENT 0O noBYPass O seare PUMPS
O cono FLOW SWITCH O BYPASS REQUIRED O INTERFACE CARD 1
STEAM VALVE SZE O interRFaCE CARD 2
CV VALVE
PR * PIPE
* ORIFICE

IV. PERFORMANCE SPECIFICATIONS

COOLER | COND.

CAPACTY _ 1500 1R [ GPM

| 2991 : 6To2
STEAM CONSUMPTION (bs/hr) | EWT 57 38
14632 L wr | 4g 195

F.F_]0.00025 |00.00028 |
4.7S 1y

"M"\r PASS 2 Y
P.D. HZ. 3 30

@HSPs.‘) chor seae| E2 | AL

IV. DOCUMENTATION

Send To:
- Description 1 Copy To* Remaining To:
9 | crtlen-eater Subminal Sae District Adaress © Buibwate SYSTERS + DEEVILES, WL,
9 | PansUst* *Vark internationai Corp. W CollY MNE
9 | Paoking List P.0. Box 1592 CLaymonT, DE 19703
9 | Factory Test Report* “'ork, PA 17405 ‘
9 | s Bultt Orawing Sate _ AT MIKE Al eARTY
As Bullt Sepia Set* Attn: Servioe Dept. - 368E
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SALES ORDER:
FL TONNAGE =

93211038
1500 TONS

PARAFLOW TEST STAND SPECIFICATION SHEET

TYPE OF UNIT
PASS ARRANGEMENT CODE:

EVAPORATOR CONDITIONS

CAPACITY (TONS)

FLOW (GPM)

ENTERING TEMPERATURE (F)
LEAVING TEMPERATURE (F)
PRESSURE DROP (FT W.C.)
EVAP TUBE WALL THICKNESS
EVAP PASSES

EVAPORATOR FOULING FACTOR

SPECIFIED

1500
2990.365
57

45
43.16532
.035

2

.00025

TOWER WATER CONDITIONS

FLOW (GPM)

ENTERING TEMPERATURE (F)
LEAVING TEMPERATURE (F)
PRESSURE DROP (FT W.C.)
ABSORBER TUBE WALL THICKNESS
CONDENSER TUBE WALL THICKNESS
ABSORBER PASSES

TOWER FOULING FACTOR

6702.451
85

95
28.09688
.035
.035

1

.00025

PERFORMANCE PARAMETERS

1ST STG LEAVING TEMP (F) :
1ST STG GEN PRESSURE (PSIA)
1ST STAGE GEN CONCENTRATION (WT %)

2ND STG ENTER TEMP (F)
2ND STG LEAVING TEMP (F)
2ND STG CONCENTRATION (WT %)

ABSORBER SOLUTION TEMP (F)
WEAK SOLUTION CONCENTRATION (WT %)

ENERGY INPUT (LBS/HR, UNINSULATED)
ENERGY INPUT/TON (LB/TON-HR, UNINSULATED)
STEAM INLET PRESSURE (PSIA)

BYPASS PIPING IS REQUIRED:
THE BYPASS DIAMETER PIPE SIZE IS 8
THE ORIFICE SIZE NEEDED IS

Cv VALUE FOR 115 PSI INPUT IS
RECOMMENDED STEAM VALVE IS HONEYWELL

97.22837
INCH VALVE, YORK # 022-08887-000

307.9449
9.59643
64.09446

157.0358
188.0382
61.8625

106.2244
58.3625

15217.28
10.14485
115

INCHES.
5.75 INCHES.

dede ke Kk dk k ok kkdkdkhk

22G STEAM
E2AC1

MINIMUM MAXIMUM
1425 1575
2840.847  3139.883
N/A N/A
44.5 45.5
36.69052 49.64012
N/A N/A
2 2
N/A N/A
6367.328 7037.573
84.5 85.5
N/A N/A
23.88235 32.31142
N/A N/A
N/A N/A
1 1
N/A N/A
297.9449 317.9449
7.59643 11.59643
63.09446 65.09446
147.0358 167.0358
178.0382 198.0382
60.8625 62.8625
101.2244 111.2244
57.3625 59.3625
9.662972 10.62673
113 117

dwﬁe b 4~ per Jc.j feohle
h/1g/q3



model: 22g

tube fypes:

tube leng (in) 315.00

location

10
12
13
13ed
ed
14
l4ed
15
16
17
19
21
22
24
25
26
26mix
29
30
33
34
36

engineering output for paraflow chiller

tube option (a)

absorber

mkt # 503
cu(100%)

19 fins/in

# tubes=1194
diam[in]= .523
wall[(in]= .025

t[deg f]

259.034
295.897
295.897
128.927
115.478
103.589
103.589
103.589
126.172
125.972
139.785
85.000
94.028
41.985
57.000
45.011
103.398
94.028
97.812
97.452
189.287
189.886
148.396
189.287
152.187

operating conditions:

evaporator:
load [tons]
flow [gpm]
entering temp.
leaving temp.

1500.000
2990.231

[deg f]
[deg f]

pressure drop [psi)

heat ex #1
heat ex #2
heat ex #3
1st st gen

evap fouling factor [hr-ft~2-f/btu]
tower fouling factor [hr-ft~2-f/btu]

load [btu/min] 24283
load ([btu/min]157950
load [btu/min] 31121
load [btu/min]232871

conc[%])

57

62
62
57
57
57
57
61
61
61

57
61
61

steam consumption [lb/hr]

condenser

mkt # 777
cu(100%)

bare tube

# tubes= 404
diam[in]= .750
wall(in]= .028

pump ratio 14.34 conc split 3.78

press[mm Hg]

13389.221

evaporator
mkt # 503
cu(l1l00%)

19 fins/in

# tubes=1404
diam({in]= .523
wall[in]= .025

educt split

mass flow[1lb/hr]

.00

.370
.000
.126
.126
.370
.370
.370
.370
.671
.671
.671
.000
.000
.000 6
.000
.000
.000 54
.000 '
.000
.000
.000
.000
.370
.150
.150

481

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.793
.000
.000

-425

.000
.000
.000
.000
.491
.000
.000
.000

137590.92
105632.52
127058.41
127058.41
255971.98
255971.98
255971.98
.00
238121.77
238121.77
238121.77
.00

.00
17850.21
.00

.00

.00

.00

.00

.00
7317.69
10532.52
118381.05
111063.36
111063.36

absorber/condenser (tower):

absorber flow [gpm]
total cond/bypass flow [gpm] 5159.337

5159.337

57.000 entering temp. [deg f] 85.000
45.011 leaving temp. [deg f] 97.812
15.269 pressure drop 14.002
.988 abs load [btu/min] ~-385982.688
.460 cond load [btu/min] -146168.814
.512
.940 2nd st gen load [btu/min] 179158.241
. 00025 # of evaporator passes 2
.00025 # of absorber passes 1



>

"heat transfer coefficients [btu/hr-ft-2-f]:

water velocity (ft/s]:

(inside) (outside) (overall)
absorber 1968.003 344.248 272.243 7.89
condenser 2230.985 1109.970 620.857 9.79
evaporator 1415.489 1068.900 525.711 7.78
gen#l 3919.195 239.034 236.880
gen#2 1746.116 374.270 323.540
required steam pressure [psig] 85.9 customer pressure input [psig] 115.0

the bypass pipe diameter [in] 4 orfice size needed [in] 2.75

condenser bypass flow [gpm] 497.8

for a pressure input of 115.000 psi, the cv value is 77.890

honeywell 2.5 in. valve, york # 022-08888-000



engineering output for paraflow chiller

model: 22g standard tube option steam consumption [lb/hr] 13327.108
tube types: absorber condenser evaporator
mkt # 666 mkt # 777 mkt # 503
cu(100%) cu(100%) cu(100%)
bare tube bare tube 19 fins/in

# tubes=1194
diam(in]= .625
wall(in]= .025

# tubes= 404
diam(in]= .750
wall[in]= .028

# tubes=1404
diam(in]= .523
wall[in]= .025

tube leng (in) 315.00 pump ratio 14

.34 conc split 3.78 educt split .00

location t(deg f] conc(%] press[mm Hg) mass flow[lb/hr]
1 256.877 57.395 .000 136875.98
2 293.446 .000 .000 10487.25
5 293.446 62.157 .000 126388.73
10 128.850 62.157 .000 126388.73
12 115.386 57.395 .000 255467.68
13 103.674 57.395 .000 255467.68
13ed 103.674 57.395 .000 255467.68
ed 103.674 57.395 .000 .00
14 125.956 61.697 .000 237652.64
l4ed 125.756 61.697 .000 237652.64
15 139.369 61.697 .000 237652,64
16 85.000 .000 .000 .00
17 91.927 .000 .000 .00
19 41.985 .000 6.793 17815.04
21 57.000 .000 .000 .00
22 45.011 .000 .000 .00
24 101.405 .000 51.288 .00
25 91.927 .000 .000 .00
26 95.779 .000 .000 .00
26mix 94.474 .000 .000 .00
29 187.043 .000 .000 7327.79
30 187.686 .000 459.245 10487.25
33 147.101 57.395 . 000 118591.70
34 187.043 61.175 .000 111263.91
36 151.299 61.175 .000 111263.91

operating conditions:

evaporator: absorber/condenser (tower):
load [tons] 1500.000 absorber flow [gpm] 6702.147
flow [gpm] 2990.231 total cond/bypass flow [gpm] 6702.147
entering temp. [deg f] 57.000 entering temp. [deg f] 85.000
leaving temp. [deg f)] 45.011 1leaving temp. [deg f] 95,779
pressure drop [psi] 15.269 pressure drop [psi] 11.238
heat ex #1 load [btu/min] 23869.081 abs load [btu/min] -384715.822
heat ex #2 load [btu/min]154809.726 cond load [btu/min] -146370.962
heat ex #3 load [btu/min] 30026.201
1st st gen load [btu/min]231791.652 2nd st gen load [btu/min] 178654.954

evap fouling factor [hr-ft~2-f/btu]
tower fouling factor [hr-ft~2-f/btu]

.00025
.00025

# of evaporator passes 2
# of absorber passes 1



L]

heat transfer coefficients [btu/hr-ft-2-f}:

water velocity [(ft/s}]:

(inside) (outside) (overall)
absorber 1693.168 260.728 213.389 6.94
condenser 2167.094 1110.336 615.917 9.62
evaporator 1415.489 1068.900 525.711 7.78
gen#l 3914.716 239.034 236.864
gen#2 1739.866 373.833 323.028

required steam pressure [psig] 82.9 customer pressure input [(psig] 115.0

the bypass pipe diameter (in] 8 orfice size needed [in] 5.50

condenser bypass flow [gpm] 2117.8
for a pressure input of 115.000 psi, the cv value is 74.260

honeywell 2.5 in. valve, york # 022-08888-000



engineering output for paraflow chiller

model: 22g tube option (a) steam consumption [lb/hr] 13338.215

tube types: absorber condenser evaporator
mkt # 503 mkt # 777 mkt # 503
cu(100%) cu(100%) cu(100%)

19 fins/in

# tubes=1194
diam[in]= .523
wall[in]= .025

bare tube

# tubes= 404
diam[in]= .750
wall[{in]= .028

19 fins/in

# tubes=1404
diam[in]= .523
wall[in]= .025

tube leng (in) 315.00 pump ratio 14.34 conc split 3.78 educt split .00

location t(deg f] conc([%] press[mm Hg] mass flow([lb/hr]
1 256.610 57.206 .000 137513.53
2 293.014 000 .000 10506.39
5 293.014 61.939 .000 127007.14
10 128.259 61.939 .000 127007.14
12 114.863 57.206 .000 255761.58
13 103.021 57.206 .000 255761.58
13ed 103.021 57.206 .000 255761.58
ed 103.021 57.206 .000 .00
14 125.377 61.495 .000 237926.04
l4ed 125.177 61.495 .000 237926.04
15 138.932 61.495 .000 237926.04
16 85.000 .000 .000 .00
17 93.178 .000 .000 .00
19 41.985 .000 6.793 17835.54
21 57.000 .000 .000 .00
22 45.011 .000 .000 .00
24 102.567 . 000 53.098 .00
25 93.178 . 000 .000 .00
26 96.967 .000 .000 .00
26mix 96.202 .000 .000 .00
29 187.627 .000 .000 7329.15
30 188.250 . 000 464.869 10506.39
33 147.244 57.206 .000 118248.05
34 187.627 60.986 .000 110918.90
36 151.133 60.986 .000 110918.90

operating conditions:

evaporator: absorber/condenser (tower):
load [tons] 1500.000 absorber flow [gpm] 5682.324
flow [gpm] 2990.231 total cond/bypass flow [gpm] 5682.324
entering temp. [deg f] 57.000 entering temp. [deg f] 85.000
leaving temp. [deg f] 45.011 leaving temp. [deg f) 96.967
pressure drop [psi] 15.269 pressure drop [psi] 15.400
heat ex #1 load [btu/min] 24225.633 abs load [btu/min] -385065.398
heat ex #2 load [btu/min]156236.023 cond load [btu/min] -146205.739
heat ex #3 load [btu/min] 30649.068
1st st gen load [btu/min]}231984.819 2nd st gen load [btu/min] 178852.820
evap fouling factor [hr-ft~2-f/btu] .00025 # of evaporator passes 2
tower fouling factor [hr-ft~2-f/btu] .00025 # of absorber passes 1



heat transfer coefficients [btu/hr-ft~2-fj:

water velocity [ft/s]:

(inside) (outside) (overall)
absorber 2119.084 343.620 274.555 8.69
condenser 2214.881 1110.040 619.625 9.77
evaporator 1415.489 1068.900 525,711 7.78
gen#l 3913.887 239.034 236.861
gen#2 1741.099 374.005 323.188
required steam pressure [psig] 82.4 customer pressure input [psig] 115.0

the bypass pipe diameter (in] 5 orfice size needed [in] 4.00

condenser bypass flow [gpm] 1026.6
for a pressure input of 115.000 psi, the cv value is 73.910

honeywell 2.5 in. valve, york # 022-08888-000



Steam Consumption at 1500 Tons (lbs/hr)

Steam Consumption VS Flow
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Tower Temp Split Flow Press. Drop |Steam Consumption

(F) (GPM) (ft of Water) (Ibs/hr)
85-100 4474 31.6 15535
85-99 4792 33.8 15357
85-98 5160 36.3 15190
85-97 5588 39.7 15017
85-96 6095 43.5 14845
85-95 6702 48.5 14678
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