
Ticket Number : 004676 Date: February 24, 2009 19:00 Page: 1 of 1 
Ticket Gen Date: 2009-02-24 15:05 Person: Bonnie Dull 

Ref Part Name Rev OSiz TSiz Fld Rot Idt Trm Charge 
------------------------------ ------

1 0 075-00007-000. cgm/ A A y 1874 
2 1 0 7 5 - 1O3 2 6 - 0 0 0 . cgm / B c c y 1874 
3 2 075-10327-000.cgm V" B c c y 1874 
4 3 075-10330-000.cgm i,..../ B B y 1874 
5 4 075-10331-000.cgm v A B B y 1874 
6 5 075-10332-000.cgm vr B B y 1874 
7 6 075-14007-000.cgm A D c y 1874 
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DATE I REVISION RECORD CHG. "ALL PROPRIETARY RIGHTS 
DR. CK. IN THE SUBJECT MATTER NO. HEREOF ARE 

AND NO PERMISSION IS 
0888 GRANTED TO REPRODUCE 
2000 THIS PRINT IN WHOLE - · ·NEW 

OR IN PART. OR DISCLOSE 
ANY OF THE INFORMATION 
UPON IT TO OTHERS 
WITHOUT WRITTEN RELEASE 
BY YORK INTERNATIONAL 
CORPORATION'. 

I I I 
1<. I (' i L \' i \,_j ('· . /'\ 
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DIMENSIONS ARE IN INCHES 
DO NOT SCALE 
TOLERANCES PER ENG. STD. M-282 
WELDING PER ENG. STD. M-30 
REF. DWG. 

NAME 
DR. L.C.REIDER 
APPR. T.C.HARGET 

DATE 
02-05-88 
02-08-88 

SCALE: _;Ne:.... ____ _ 

09-11-97 

YORK. PA. 17405 

LUG. LIFTING MATERIAL 

SIZE 

A 
WT. = I 

17: II 

CAGE NO 

TYPE S TL. ENG. STD. R-203 
PART NO.----------
CUT 

DR AWi NG NUMBER 

669351075-00007-000 
1-------------------- - --- ---------- ., 

LBS. ORIG. NO. 066-92682A SHEET 
t CK.160.4 5.LUG.L I FTING.075-00007A 

I+ 
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YORK. PA. 17405 

REV. DATE REVISION RECORD CHG. DR. CK. "ALL PROPRIETARY RIGHTS DIMENSIONS ARE IN INCHES PLATE MATERIAL 
LEV. NO. IN THE SUBJECT MATTER DO NOT SCALE HEAD. COOLER TYPE STL. ENG. STD. R203 

HEREOF ARE RESERVED. TOLERANCES PER ENG. STD. M-282 

- NEW 0693 AND NO PERMISSION IS WELDING PER ENG. STD. M-30 22G B 22GL PART NO. 
3015 GRANTED TO REPRODUCE REF. DWG. 

THIS PRINT IN WHOLE CU T S I Z E 7 I 8 TH K. 
OR IN PART. OR DISCLOSE 
ANY OF THE INFORMATION 
UPON IT TO OTHERS NAME DATE SIZE CAGE NO DRAWING NUMBER 
WITHOUT WRITTEN RELEASE DR. J.BECKER 01-22-93 BY YORK INTERNATIONAL B CORPORATION". APPR. 66935 075= 10330= 000 SCALE: N. T.S. 

lwT. = 65 LBS. !ORIG. NO. 075-076198 I SHEET 
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4 YORK. PA. 17405 

REV. DATE REVISION RECORD CHG. DR. CK. "ALL PROPRIETARY RIGHTS DIMENSIONS ARE IN INCHES BAFFLE. MATER I AL 
LEV. NO. IN THE SUBJECT MATTER DO NOT SCALE PASS. COOLER TYPE STL. ENG. STD. R-19 

HEREOF ARE RESERVED. TOLERANCES PER ENG. STD. M-282 
- NEW 0693 AND NO PERMISSION IS WELDING PER ENG. STD. M-30 22G 8 22GL PART NO. 

3015 GRANTED TO REPRODUCE REF. DWG. 

A 5-14-97 COMP LE TEL Y REDRAWN: WAS 1/4 THICK. 0697 CPW 
THIS PRINT IN WHOLE CUT SIZE 22-1/2 X 19 X 3/8 THK. 

0055 OR IN PART. OR DISCLOSE 
ANY OF THE INFORMATION 
UPON IT TO OTHERS NAME DATE SIZE CAGE NO DRAWING NUMBER 
WITHOUT WRITTEN RELEASE DR. J.BECKER 01-22-93 BY YORK INTERNATIONAL B CORPORATION". APPR. 66935 075= 10331= 000 SCALE: N. T.S. 

lwT. = 43 LBS. loRIG. NO. 075-076208 I SHEET 

CK.AU.BAFFLE.075-103318 
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REV.I DA TE 
LEV. REVISION RECORD 

3 
8j 

CHG. 
NO. DR. CK. "ALL PROPRIETARY RIGHTS 

IN THE SUBJECT MATTER 
ARE RESERVED. 6a 7 

THIS PRINT IN WHOLE 
- • ·NEW 

OR IN PART. OR DISCLOSE 
---..-----1----------------------------1------+-----1----1 ANY OF THE INFORMATION 

UPON IT TO OTHERS 
---..-----1----------------------------1------+-----1----tWITHOUT WRITTEN RELEASE 

BY YORK INTERNATIONAL 
CORPORATION". ---..----t----------------------------1------+-----1----1 
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15 5 
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DIMENSIONS ARE IN INCHES 
DO NOT SCALE 
TOLERANCES PER ENG. STD. M-282 
WELDING PER ENG. STD. M-30 
REF. DWG. 

NAME 
DR. J.BECKER 

DATE 
01-22-93 

r. ( 

SIZE 

B 

3 re 
__j I I 

3 i--
8 

i 
'i 

YORK. PA. 17405 

BAR, 
REINF. 

22G 8 22GL 

CAGE NO 

66935 

21 8 

' 

f.J (\, p /\ l ,·--., ;-. l 

MATERIAL 
TYPE STEEL ENG. STD. R203 
PART NO. _________ _ 
CU T S I Z E 7 I 8 TH K. ----------

DRAWING NUMBER 

075=10332= 000 
lwT. = 8.2 LBS. loRIG. NO. 075-089168 I SHEET 

' CK.AU.BAR.075-103328 

•• 



1461 

COVER 
PLATE DETAIL A 

COVER 
PLATE 

CONDENSER 
WATER OUTLET 

ABSORBER 
WATER INLET 

1& 

DETAIL B 

TYP. ALL CPLG'S. 

COVER 
PLATE 

§.ill.LI 

DETAIL C 

SEE DET. C 

DETAIL 0 DETAIL E 

,,..... 

1:,,Vy 

SEE DET. C 

filQLI 

NOTES: 
I. BEFORE INSTALLATION OF STUDS. ITEMS 10, 20, 21 8 24 

APPLY SEALER. ITEM 17, PER M-365. 
2. APPLY TAPE {044-017021 TO ALL THREADED PIPE JOINTS 

PER M-345. 
3. NUT TORQUE MUST BE BETWEEN 30 AND 50 FT. LBS. 
4. STAMP IN OR OUT AS INDICATED ON HEAD NEAR NOZZLE. 
5. MACHINE TUBES FLUSH WITH TUBE HEAD WHERE BAFFLE 

CROSSES TUBE PATTERN. 
6. HYDROSTATIC TEST BARE BOXES TO 225 PSIG. PER M-362, 

PARA. 5.1. AIR TEST TUBE SIDE TO 150 PSIG. PER M-362. 
PARA. 5.3. PURGE PER M-532, PARA. 5.1. 

7. SEAL BULB GASKET BUTT JOINT WITH ADHESIVE. ITEM 16. 
WHEN PASS BAFFLE REC'D, TRIM CHANNEL GASKET TO SEAL 
AREA BETWEEN BAFFLE a BULB GASKET. 

9 I 6) SEE DET. B 

19 

ABSORBER 
WATER OUTLET 

YORK INTERNATIONAL CORPORATION 
YORK, PA. 17405 

rrv: DATE REVISION RECORO DR. CK. rrv: DATE REVISION RECORD OR. CK. rf:: DATE REVISION RECORD OR. Cit IN tfrlCHES OWG-ARRGT 
oen HEllEOF ARE RESER'l'Ell. TOLERANCES PER ENG. STD. M-282 NOZZLE ITYPE ___ ENG. STD._ 

A ""64 E:O. LABEL WATER INLET. OUTLET: ADDED ;1g; RAM ENG. STD. M-
30 

IPlNG SUPPLIED BY OTHERS OR INPUT, OR DISCLOSE 
AllY Of THE lll'ORltlATIOI NAME DATE SIZE I CAGE NO I DRAWING tl.lllBER 

(.!CALE• .. 
IWT. = 8444 LBS. IORIG. NO.OTS-09133C 

09-16-9¥ 
I 
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GROOVED SURFACES 

DETAIL C 

(2•i) 

GASKET GROOVE DETAIL 

(25) 

¢ 1! 

DETAIL E 
TYP. 2 PLACES 

iu 
DETAIL B 

TYP. B CORNERS 

f 71.S. I 30g 

i ===rrgJ_-1 i ;---1>11;-:,;-3 
>2;i I ----- (»it-) A 

SECTION A-

30•1 

DETAIL D 
TYP. 4 CORNERS 

VIEW F-F 

(••ii) 

(25i) 

46X ¢5/B HOLES 
DRILL THRU 

3116 

2X 4 

26X ¢27164 DRILL 13/16 
DEEP, BOTTOM TAP l/2-13UNC-2B 
17/32 DEEP 

NOTES: 
I. COMPLETE ALL WELDING BEFORE MACHINING a DRILLING. 

2. ALL FLAT AND HORIZONTAL WELDING PER W.P.S. 7-051 
!PREFERRED) OR 3-039. ALL OUT OF POSITION WELDING 
AND CONNECTIONS LESS THAN 2' DIA. PER W.P.S. 3-015. 

3. GRIND WELD FLUSH WHERE FLANGE INTERFERES WITH WELD. 

4. CENTERLINE OF TUBE PATTERN IS NOT CENTERLINE OF 
FLANGES. ITEMS I a 2. 

i 
i ----------------,----------------

1 

i 

25X 
ssi 

1--------------(••i\)---------------t 
VIEW E-E 

TYP. 2 

1 l 11 l 50 \ - FOR DETAIL OF 
GASKET GROOVE 

1 
, (T) ... i 'rl,r•I. ""l ·-·· ,. "' . .,. .. t 'j l "f 

l.S. (11-/;) 12&(,,it) 
( 112 I B 

4 
FILL OPENING 13

10 

16 j J WITH WELD l l j BEFORE MACHINING 

MIN. FIN. 1# 1# MIN. FIN. 

i# ROUGH 

YORK INTERNATIONAL CORPORATION 
YORK. PA, 17405 

CHG. ,._ "ll..LPllOPRIETAR1"111&11T! Olfll£NSIONSAREININCHES 

... • c;. 1·11 I 11 rl I 1 ·· , ... , ... _ ... _.TD._ 
A ,.., 83. DIMS• 10-318 i!ii CPW "'' 22

; :· .. 

"'"" D 6 6 9 3 5 075 14007 ooo 
'"""" - "'""'" ORIG. NO. 075-072210 

CHG. .•. OATE 

09-17-9.p 
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REV. CHG. 'ALL PROPRIETARY RIGHTS 

LEV. DATE REVISION RECORD NO. DR. CK. IN THE SUBJECT MATTER 
HEREOF ARE RESERVED. 
AND NO PERMISSION IS 

- NEW 0888 GRANTED TO REPRODUCE 
2000 THIS PRINT IN WHOLE 

OR IN PART, OR DISCLOSE 
ANY OF THE INFORMATION 
UPON IT TO OTHERS 
WI THO UT WRITTEN RELEASE 
BY YORK INTERNATIONAL 
CORPORATION'. 

YORK INTERNATIONAL CORPORATION 
YORK, PA. 17405 

DIMENSIONS ARE IN INCHES LUG, LIFTING MATERIAL 
DO NOT SCALE TYPE STL. ENG. STD. R-203 
TOLERANCES PER ENG. STD. M-282 
WELDING PER ENG. STD. M-30 PART NO. 
REF. DWG. 

CUT SIZE 1/4 THK. 

NAME DATE SIZE CAGE NO DRAWING NUMBER 
DR. L.C.REIDER 02-05-88 A 66935 APPR. T.C.HARGET 02-08-88 
SCALE: N. T.S. 

WT. = I LBS. loRIG. N0.066-92682A I SHEET 

09-11-97 17: II t CK.16 0. 4 5 .LUG.LI FT I NG. 0 75-0000 7 A 
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YORK INTERNATIONAL CORPORATION 
YORK, PA. 17405 

FLANGE. CHG. I DR. I c. NO. 
MATERIAL 

TYPE ..§.lb____ ENG. STD.BlQLI A HEAD, COOLER 
22G B 22GL PART NO. I 

CUT SIZE 1-5/8 THK 

0693 
0113 

0697 
I

KAKI II I I I I I IU"POM-ir"i-QilTiiER'S""-·· NAME DATE SIZE CAGE NO DRAWING NUMBER WITI<OUT WlllTTEN RELEASE DR J BECKER 01-22-93 

CPW oi-ZB-93 C 6 6 9 3 5 Q 7 5 - lQ 3 2 6 - Q Q Q 
WT. :: 177 LBS. ORIG. NO. 075-07616C SHEET 

l I CK.AU.FLANGE.075-10326C 3 
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YORK INTERNATIONAL CORPORATION 
YORK, PA. 17405 

I I I I CHG. I DR I CK 1·ALLPROPR1HARr111CHn D1MENs10Nst.RE1N1NCHES FLANGE, MATERIAL 
NO. • ' 1NTHESUB•ECflilATTER OONOTSC.lLE HEAD COOLER TYPE STL. ENG. STD.R20l I A 

• I__.,.,,._ I I I 22G '8 22GL PART 
REVISION RECORD 

cu T s I ZE 1-5/8 THK . 

•• ,,_ -- .. - UH.:> """ NAME DATE SIZE CAGE NO DRAWING NUMBER In.,,<>? I ... I I BY llotT'ERUflONAI. DR.J.BECKER 01-22-93 

• """F--4---J Dl- 27 - 93 c 6 6 9 3 5 0 7 5 - 10 3 2 7- 0 0 0 
WT. " 160 LBS. ORIG. NO. 075-07617C SHEET 

3 + I 
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YORK INTERNATIONAL CORPORATION 
YORK, PA. 17405 

REV. DATE REVISION RECORD CHG. DR. CK. "ALL PROPRIETARY RIGHTS DIMENSIONS ARE IN INCHES PLATE MATERIAL 
LEV. NO. IN THE SUBJECT MATTER DO NOT SCALE HEAD. COOLER TYPE STL. ENG. STD. R203 

HEREOF ARE RESERVED. TOLERANCES PER ENG. STD. M-282 
- NEW 0693 AND NO PERMISSION 15 WELDING PER ENG. STD. M-30 22G S. 22GL PART NO. 

3015 GRANTED TO REPRODUCE REF. DWG. 
THIS PRINT IN WHOLE CUT SIZE 7/8 THK. 
OR IN PART, OR DISCLOSE 
ANY OF THE INFORMATION 
UPON IT TO OTHERS NAME DATE SIZE CAGE NO DRAWING NUMBER 
WITHOUT WRITTEN RELEASE DR. J.BECKER 01-22-93 BY YORK INTERNATIONAL B CORPORATION'. APPR. 66935 075-10330- 000 SCALE' N. T.S. 

lwT. = 65 LBS. !ORIG. NO. 075-07619B I SHEET 

t CK.AU.PLATE.075-103306 
10-06-97 10, 46 



REV.I DATE LEV. REVISION RECORD 

8 

3 3 21 
8l_ ___Ls 8 

'1Li 

YORK INTERNATIONAL CORPORATION 
YORK. PA. 17405 

CHG. 
NO. DR. CK. "ALL PROPRIETARY RIGHTS 

IN THE SUBJECT MATTER 
DIMENSIONS ARE IN INCHES 

DO NOT SCALE 
BAR. MATERIAL 

TYPE STEEL ENG. STD. R203 

I+-

NEW 0693 ANO NO PERMISSION IS 

3o15 

11 I I I I I 

HEREOF ARE RESERVED. TOLERANCES PER ENG. STD. M-282 
WELDING PER ENG. STD. M-30 
REF. OWG. 

REINF. 
22G S. 22GL PART NO. I 

BY YORK INTERNATIONAL 
----+---+----------------------+---_..--_,_ _ _,CORPORATION". 

09-15-97 13, 52 

NAME 
DR. J.BECKER 
APP-R-.--
SCALE' N. T.S. 

t 

DATE 
01-22-93 

SIZE 

B 
CAGE NO 

66935 

CUT SIZE 7/8 THK. 

DRAWING NUMBER 

075-10332- 000 
lwT. = B.2 LBS. !ORIG. NO. 075-089168 I SHEET 

CK.AU. BAR. 0 75-103328 

• 



375 14007 000 Box Channel Cooler 22g & 22gl 

User Component Description Drawing number Qty per Op er From To 

001- 075 10326 000 Flange Head Cooler 22g & 22gl 075 10326 000 1.000 
002- 075 10327 000 Flange Head Cooler 22g & 22gl 075 10327 000 1.000 
003- 075 10328 000 Plate Cut 1-1/8 x 15-3/4 X 1.000 
004- 075 10330 000 Plate Head Cooler 22g & 22gl 075 10330 000 2.000 

,iliJ-5 Q 66 8203 >l 000 .emm Weld 19 Scl:i 4011!0 1 /2 -----{}66 000 
006- 023 01564 000 Cplg Pipe 1/2 3000#: 2.000 
007- 075 10331 000 Baffle Pass Cooler 22g & 22gl 075 10331 000 1.000 
008- 075 00007 000 Lug Lifting 075 00007 000 2.000 
009- 075 10332 000 Bar Reinf 22g & 22gl 075 10332 000 3.000 
010- 075 10329 000 Plate Cut 3/4 X 15-3/4 X61-3/4 1.000 
9000 075 14007 000 Dwg-Box Channel Cooler 075 14007 000 0.000 
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Sample Lithium 
Inhibitor I Concent. LiBr 

Sp. Gr. Molybclate 
Molybdate @75°F Inhibitor % (converted) m II 
Allowable I -- . -- 225-325 

Aug. 22, 1995 55 1.62 344.76 
Sept. 25, 1995 55 1.62 387.3 
Oct. 20, 1995 55 1.62 287.28 
June 20, 1996 55 1.62 358.43 
July 22, 1996 55 1.62 362.46 

Aug. 29, 1996 55 1.62 301.22 

June 2, 1997 55 1.62 329.6 
July 15, 1997 55 1.62 279 
Aug. 13, 1997 55 1.62 221 
Sept. 4, 1997 55 1.62 274 

Alkalinity 
(Lithium 

Hydroxide) 
N 

0.14-.187 

Dupont Experimental Station 
YPC..ST-22G 
93-211,038 
tag #ABS 1 

Dissolved . 
C I Ammonia I Hours of 1 =;r mg/I Operation 

L ; t UM 
0.149 10.91 739 
0.127 0 22.34 185 
0.213 0 9.58 27 
0.156 10.14 19.18 51 
0.237 9.89 19.77 304 

0.215 0 19.64 731 

0.238 9.82 43.11 264 
0.227 0 30 708 
0.226 0 27 524 
0.22 0 31 403 

Chemical Additions I Comments 

high molybdate 
35.08 lbs. Hydox molybdate went up?, low LiOH 

still low LiOH 
high molybdate? none added? 
higher molybdate? high LiOH 

5oz molyb., & 13oz nitrate still high LiOH 

higher LiOH, none added? 
high LiOH 

1 lb. ,7 oz Molyb. high LiOH 
high LiOH 
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'J3 -- ;J 1 f 0 3'f5 
I 

" : : . : ......_. ,• ;.. . . 

' 

' " 
I' 

' . j . 
" .... l 

.. ' 

'••''De' : Allpw&DI• •uu· ·-· &a0DllNI Pa 

QgafFtl9Jll NRFMllV° 

Ulhlurn Molyll-. lnhlbttar· no 
Utllitm1 Hydru.i• no 
CoplHll' ftlmOVBI M 
M>monla Removal no 

SJ..11 •UBP 
1.-111175'F 
'ZIA lftOll 

·o.2M·N 
Q mg/! 

n· mQA · 
o man 

(8'llld 111 U1111 <a..i. ditallllfl...- • 51'11.) 

15.0D % \.iBr 
1.&JO at 7S•F 

716 mgll 
D.220 N 

o mQll 
mg/I 

0 mglt 

Data indud11f in W1neAa1t" art "IM fNMJl ·af Gnly QP8 SOluUoa .umplo. If \har• I& a c:lraltlc 
ctianQ• In any PllMNllll.41.,...Alllid wllh'11ao 1aa&·sampAe·row1t;-,:rtor1e-•1r10 cnomlC1l5 or 
porto""lng ·e,opperO,-AJMIAnll "ll&llOltal. it maraae· advlubfe to'...,,, ..... "l'ha metnQd of 
preventlftQ Pf'01*11111 'dua:UrlmPJQI*' •utJon d\ll'ftisttY Is &>y taang ·ruuular aamplt1 and nriding 
tho •mple caa ·1. Ufa r! JiMC lJgL 
Yart "-ctory· .. .w..'la"fMOIY'tJ'ilned and 'IUthonilld ta· patfDnn th1fnteesNIY Ch•mlc:.al additions 

aajUSbMnlB ntqUltld 10·mp yG\lf' uhlt operablo tn4 railabla. 

'' '1! '"'' ,_.I• 
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7 
llYORK INTERNATIONAL 

CORPOAATDN 

Para Flow™ 
Solution Analysis Report 

Customer Name 
Unit Model No. 
Unit 8erlal No. 

DuPont Experimental Stn 
YPC-ST-22G-46-C-X-A 

GLCM157836 

Inhibitor Type: 

Sample Concentration 
Sample Specific Gravity 
Lithium Molybdate Inhibitor 
Alkallnlty (Lithium Hydroxide) 
Olaaolvad Copper 
Ammonia 
Lithium Nitrate 

Corrections Necessarv 

Molybdata 

Samulo Data 

62.32 % LIBr 
1.663 at 75°F 

203 mg/I 
0.207 N 

O mg/I 
24 mg/I 
3 mg/I 

sample Drawn 
Report Date 
Report Number 
PO Number 

Allowable Range 
(Baaed on 65111. LIBr) 

226-326 
0.14-0.22 

0-liO 
0-100 

ll6S- J 

Aug 13,1997 
Aug 20,1997 

R5067 
00012113 

Converted Data 
(Sample data converted lo 56'111) 

H.00 % LIBr 
1.620 at 75°F 

221 mg/I 
0.226 N 

o mg/I 
27 mg/I 
'mg/I 

PAGE 9 

Lithium Molybdate Inhibitor 
Lithium Hydroxide 

yes 
nu 
no 
no 

Add .000065 lbs. of Ll2Mo04 per lb. of solution in the unit. 7 . I i.,13. , 
Copper Removal 
Ammonia Removal 

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 chemlcals 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 ™ Sglutlon Chemistry Ji lil lbl! 111§. m mu.c earaf!ow YnJ.L 
York Factory Service Is factory trained and authorized lo perform the necessary chemical additions 
and adjustments required to keep your unit operable and reliable. 
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;ilYORK INTERNATIONAL 
CORPORATION 

Para Flow™ 
Solution Analysis Report 

Customer Name 
Unit Model No. 
Unit Serial No. 

DuPont Exp. Slalion 
YPC-ST-22G-46-C-X-A 

GLCM157836 

Inhibitor Type: 

Sample Concentration 
Sample Specific Gravity 
Lithium Molybdate Inhibitor 
Alkallnlty (Lithium Hydroxide) 
Dl88olved Copper 
Ammonia 
Lithium Nitrate 

Correctjoos Necessary 

Lithium Molybdate Inhibitor 
Lithium Hydroxide 
Copper Removal 
Ammonia Removal 

Molybdate 

no 
no 
no 
no 

Sample Data 

62.49 % LIBr 
1.571 at 75°F 

268 mg/I 
0.210 N 

O mg/I 
27 mgn 
13 mg/I 

Sample Drawn 
Report Date 
Report Number 
PO Number 

Allowable Range 
(Based on 551!b LiBr) 

226-326 
0.14-0.22 

0-60 
0-100 

Jul 15, 1997 
Jul 22,1997 

R5064 
11544 

Converted Pata 
(Sample data converted lo SSl!b) 

55.00 % LiBr 
1.620 at 75°F 

279 mg/I 
0.227 N 

0 mg/I 
30 mg/I 
14 mg/I 

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. Majotajnjng filQ.Qfil Solytloo Chemistry ii ill lM Q.f Paraflow Yn.lL. 
York Factory Service is factory trained and authorized to perform the necessary chemical additions 
and adjustments required to keep your unit operable and reliable. 

PAGE 8 
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avoRK INTERNATIONAL 
CORPORATION 

ParaFlow 
Solution Analysis Report 

[ 

Customer Name 
Unit Model No. 
Unit No. 

DUPONT EXP. STAT. 

GLCM157836 

Inhibitor Type: 

CORRECTED COPY 

Sqmple Concentration 
Sample Specific Gravity 
Lithium Molybdata Inhibitor 
Alkalinity (Lithium Hydroxide) 
Diasolved Copper 
Ammonia 
Lithium Nitrate 

Corrections Neces11rv 

Lithium Molybdata Inhibitor 
Lithium Hydroxide 
Copper Removal 
Ammonia Removal 

Molybdata 

sample Data 

no 
no 
no 
no 

62.00 % LIBr 
1.57 at 75"F 

302.00 mg/I 
0.211 N 

9.00 mg/I 
39.60 mg/I 
86.00 mg/I 

Submitted by: 

Sample Drawn 
Report Data 
Report Number 

Allowable Ranae 
(Baaed on 56'lli LIBr) 

226-325 
0.14-0.22 

0-150 

Jun 2, 1997 
Jul 23,1997 

9645 

Cooyartad Data 
(Sample data converted lo 

66.00 % LiBr 
1.62 at 75°F 

329.60 mg/I 
0.238 N 

9.82 mg/I 
43.11 mg/I 
92.77 mg/I 

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 probtems due to Improper solution chemistry Is by taking regular samples and trending 
the sample dala. Maintaining WP.QM Solution Chemistry Ul 1b.R llfa Rf mY£ Pftraf low J.loiL. 
York Factory Service ts factory trained and authorized to perform the necessary chemical additions 
end adjustments required to keep your unit operable and reliable. 

PAGE 7 
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PAGE 6 

, ( . 2 f!:J& 
. ParaFlow 

Cuatons Nale 
UnitMod91 No. 
Unlt a.rial No. 

DUPONT S1ATION 
YPCST22G48CXA 

GLCM161136 

SEP 12 '96 10!54AM YORK INTL. 

Sample ConAntAdan 
a.tlple Sf*ifk Gnvlly 
Ulhlum UolylMaGI lnblllftDr 
AUcalln)ty (Lithium 
DluoMHI copper 

;Jif&e/t 

corracUen1 NHNBEV 
Ulhium Moh'W•• inhibitor 
Llthi\lm 
Copper Ramoval 
Ammonia RomoVAI 

no 
no 
no 
no 

a.OD 
1.11a76•1' 

nuo men 
0.117 N 

0.00 moA 
11.00 rng,1 

>"" 

Solution Analysis Report 

Aug29,1H8 
5EPT&Mll!R 11, 1896 

9628 

P.3/4 
Conywtpdgua 
.. - ....... rift) 

J2Mal o., .... u 
6-100 

--,;:? ' 

A·DDf.,o 
f I 

I' 

Oata included In till.Ii r111on are 11\11 ruutt ot only. one aolUllon ·ample. tf th•na ta tl 
change In any i:aaram•tar u wh.ft 1M lu1 .. ,...., ruult. prior to -*Ina chuninla or 
performing CoPI* or Ammonia ftlmovil, ii may bo advbllbll tQ r1umple. The best malftod of 
ptevenllng proOlema due to improplr' eoludQn II by-11_,ng -,.g.,.11r umplea end 
trending 1t\8 ample aia. yemp!nln9 --'lfd•lllr' Q\1m111rx· ii Glillil1 s. ltla JUI m mu; 
par1F19yt JJW1. Yor9' FIGIOry Service I• fKUWY tnlMd and ..uthorizld 1D perfonn 1he nace&5•JY 
chamica1 addidons and 1cOuatm1m.s rllQl.llrad ta keep your unlt operable 1nd rellllbla. 
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8478848098 ANALYSTS 294 P05 ALG 02 '96 08:20 • ·11voRK INTERNATIONAL 
G (-f0)/ I 6 'Qlt 

CORPORATION 

cuatomor Nam• 
Unit Model No. 
Unit Serial No. 

DUPONT EXPERIMEN 
YPCST22G46CXA 

GLCM157836 

Inhibitor Type: 

Sample Concen1r1tion 
&peclfi' Gravity 

Lithium Molybda111 lnhlblU»r 
Alkallnlt)' (Uthium Hydroxide) 
Dissolved Copper 
Ammonia 

Corrections Ngc111arv 

Lithium Molybda'8 Inhibitor 
Lithium Hydroxide 
Copper Removal 
Ammonia Removal 

Molybdata 

no 
no 
no 
no 

Stmplt Datt 

62.00 % UBr 
1.18 at 7S9F 

330.00 mgn 
0.216 N 

1.00 mg.II 
11.00 mgn 

Paraflow 7-? 
Solution Analysis Report 

Drawn 
Repol1 Deta 
Report Number 

AJlgw1b11 Raoao 
(e.-d on 661lf. LEr) 

225-32& 
0.14.().22 

o..ao 
0·100 

Jul 22,1996 
Aug 2,1986 

9213 

Conyprt•d Diii 
(S.mp'8 dall GOIMll\ld to !iillfl) 

65.00 % LiBr 
1.82 al 75•f 

3152..41 mg/I 
0.237 N 

9.89 mg/I 
1&.77 mQll 

I 3 o lo l"'ft.>"" tL .. J 

Data Included in thia report are the r11ult of only one solution sample. If lhare ia a drttitic 
change in any parameter aa with the last sample reault, prior to adding or 
performing Copper or Ammonia Removal, II may be advisable 10 resample. The best method of 
preventing probtema due to Improper solution chemistry is by taking regular samplee and 
trending the sample data. M11lnt1!ojo9 ™ 'Solut!gg Cbtmjury ii 1Q 1bl IWl m ™ 
Paraf!ow YQj1. York factory SaNlc1 la factory trained and authorized to perform the necas11ry 
chemical addlttoni and ediu1tm1nt1 required io keap your unit operable and reliable. 
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customer Ni111D 
Unit Model No. 
Unit 1er111 No. 

DUPONT EXPEAIMEN 
YPCST22G46CXA 

GLCM157836 

Inhibitor Type: 

S11npl• Qon.centration 
&ample Specific Oravitv 
Lithium Molyl»ela1a lnt'llbi1Dr 
Altcalinity (Uttlium Hydrmdd•) 
Dl••olved Copper 
Ammonl• 

N1a111rv 

Lithium Molybdatv Inhibitor 
Utblum Hydroxide 
Copper Ramaval 
Ammonia Removal 

Molybdate 

no 
no 
no 
no 

11.00 LIBr 
1.as at. 75°F 

i18.DO mg/I 
0,131 N 
8.00 mg/I 

17.00 m9Jl 

Solution Analysis Report 

S1mpl1 Drawn 
Rapo11Dl1D 
bport Number 

Mew•bln 81,,91 
ca..a on SR Wir) 

225-321 
o.14-0.22 

o.&O 
0-100 

Jun 20, 1996 
Jun l4, 1996 

9759 

Canv1md All• 
(8llnpil dlla eK) 

61.00 'Ki Lll!lr 
1.12 at 75•f 

UIA3 mg/I 
0.111 N 
10.1• mgn 
19.1& mg/) 

D1U1 included in tt'lis r1pgrt are the result of only one solution 1ampl1. If there is a draatic 
cn•naa In any paramecer il5 compared with th• IHI aompht r11u1t, prier 10 adding ch1mical1 or 
p1rfarminQ Copper or Remov1I, it m1v b• advi1abla co rua"'ple. Tha best m8U't0d of 
preventing probl•ma due to Improper aotuuan chemiattv i& by taklng regular sampl11 ind 
trending th11 ••mPI• ct.t1. M1intajnjng ™ SpluJ!gg 'b1m1sirv .ii. lQ 1ifl .Qf ™ 
P1r18ow J.lDi:L York Pacnory Sarvlc• i11 factory tr1iflecl and autnorizad ta p1rform th11 necesaarv 
chemic•! •dditlon• encl adiua1me"ts requirad to k111p vcLir unit operable and rallebla. 

PAGE 4 
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DUllONf PPER ITA 
lKli iil&MICX 

Gl.CM111831 

l'ID 
nD 
no 
no 

...... 
......... 
t.• • '11'F ......... 

1.lmN ... ,. ... ""' 

/!65-J 

Pera Flow 
lolutlon Amlylla R8part 

.... .......... 

....... Ir 

.... 
L .... .a .. .. ,. 

oat ao.1111 
01111,1111 

1311 

ew•••P• ..... .. ,, .• 
.. .. 1.9 .... .,..,, ., .... 
....IN ...... ....... 

Dia. lndudld In ... ,.,.,. .... , ...... My... ........ ........... " ...... ....... 
..,.. ... - ... ,..., ............... "" .................... lddlng 0 ...... Of 
......... C:8'1111'. ........ It..., ................... ,,.. ............ "' 
....... .... 111 ......... ..,...., ........... , .. lw ...... ....., ....... ... .. .._"' ....... -.. I',•••• .... Woe ctwmWlnr a ... a 111 lfl Ill ¥111 
PlmflaWMail. Y•ll Pt•f lllw. • ................ tD iNitwm 1lal MCMMTY 
8'w1M1......_ ....................... .._..,,unlt ... lll•INI ...... 
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.! . 

.. 
r 

' . 
! . 

.. i I I :,1. 
I .. 

f ' ••• 

l 
,. . 
J 

l 
c.-. ... ....._ : DUPONT EXP STA ... ,.. DrMWn ; sep 2.&, 19b5 i 
Llnll MMll No. : VPCST22CM,8CX Repon DI• . s., 1 e•s 
:Unit 8eMI 'i-• · GLCM181838 "9pOri Number j 9Q07 ! 

I 

lnl\lblttr 'frp8: 

• f 

Corn•one,N•R!'••lhl . . 
Uthtum Mo...,_ tnhlbllnri 
UllllUllt ",......_ i 
Cap .......... $181 ! 
Ammo91a ...... i 

AID IMIUBr 
1..11 •7S•f 

.... mg.II 
D.11ft N 
D.00 mgll 

21JID mgll 

Ma,,..•Rn• ........ ...,, 
211-121 
0.14-4J.D ..... 

MOG 

no 
YM 
no 
no 

. ; : . I 
, I f I 

. Add .001804 , ..... al UOH per lb. "' iDllilan," .,. lnt. 
. j I 

. y p I . 

J) <r. : 9;ir( 
I , • 

i 
! 

. . 
. I 

Data ind..i In 'lllil n .inwlt ail.,,,., .,,. IOIMlkN1 -•· J...,. .ld.-. 
ct\lnQe in 1ny pwamflf!'r -.. compat'ld Wt1h 1h1 IMt sample ruul!. prior 10 a41dln9 chombta ar · 
p1rfDrrnln1 Copper ar Alnfnonl1 tc may tit ldvllebl• to nt1tmpa1. TM be& method '>* t 
pravpntinQ1'IH'Dbleme 1D improper &Oluilon Chtmlnry 11 by gklng 111Qular aamp1N Md 
nndlnQ the .... le d8'8l M*'JllniaA llJllll IDjMltM CJ!mnlmr Ji sdliGll Sa lbl fill if l£OUt 
fleifkaw .uDll.. Ymtr P...eiMY s.-. la:flc1DIV nlnlld and BU'lhorlnd 1Q 

9ddlttana tnd aclu1tmenia required io bap yaur unit op.,.bte 1nd ,.i11b11. ' ; i i ' ! • 

01e1......,.. 

I 
I 
' : ' 

. 
f:.C:Ct QO.. ll't l:xl 

PAGE 2 
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28, 1995 17:81 

2161 tll5al.L IQI) 
ESTflTD, IL 68185 

(718) 114-7871 
<•>m-•m 

V1R< I NTERtflT I CIR. alPMAT I !It - 11 
P. DllMN 
75 CK.AT WllEV PfROllV 

PR 18355-132' 

Ml.YSTS, UC. 

IJn It ID : Cl.an 57836 
Sillpl e ID : LI 1Hllll IOllll: 

1f'9. : VIII< 

akslte : llfOO DPERUIHTll. STAJla. 
rl• On FJuld : 

l'fSTIMI PERFIRID: 

nodel : WCST22G46CX 
PO No.1 Kii-tam 
Tl• on System : 

llllUllt 81Qtll£ D.llTUll •vs1s MTA 
Specific Gravity I 75'F 1.5111 

52 
<18 
36 

8.137 
<11 

Percent Llthllll Br•ldD 
DI M01ved - 191L 
Allonlll, 11911 (I) 
Alkalinity, N 
Llthllll Nitrate, "9lf.. <•> 
Llthllll 19/l.. 
• 11911- divided by 5pec1Flc Gravity = PPI 

EalftlOITllHi I COftMTS: 

316 -----· 

SflflE WITTED FN> fWlCfSSfD Fri Tl£ TEST MTA UkY>. R FAX has 
been dispatched for this report. 

Analysts, Inc. 

11• 4i1 t_ f. •' 

a Ah- fu S' r-/!-1'70 Al 
(Jp..J) - ,.,, •.• 1',•f;i"' .,.,,. 

9 .3 ;;t//038 



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 

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) Joe Brillhart 36BE 

2. Field Sales (2 copies) 
Building Systems & Services, Inc. 
Attn: Mike Haggarty 
4 Colby Ave. 
Claymont, DE 19703 

3. Other copies) 



':i. .. ... !.. 

.,.-.. ,.. ·r .· 
I 

T2mp (degF> 

Rang2 (deg:::-) 

Pressure Drop (ft WC> 
Fouling !='a=tor 
Liquid T':lP2 
P3ss Arrangement 

Absorber/Condenser: 
F J. o vi < l'.3 PM ) 

Temp (degF) 
Leaving Temp (degF) 
Range (degF) 
Pressure Drop (ft WC> 
Fouling Factor 
Liquid T·r·pe 
i=.':ts·:;; 

: l me 45 

i 1. 84 
4 

• 000;:'.'.5 

41+87. 5 
t:L3 .. 4E3 
9B.65 
1. '.3. 17 
30.4 

• 
WATER 
1 P(-=lSS 



Y 'J ·:--· i-: = n t 2 ·r-· Tl .:·::\ t l •:J r-i 2. c·..:. "r ... p 0 r-· {:t-: i O n ., 'f D .r" .. !-< , :.:· 
Test 

OUPUl\if 

YPC-ST--;:::::::G-46-C-

St2am: 
(degF) 

Pr1;,s::.ure t;;::··:-ig) 
FlovJ <as Tested) <lt:i/hr) 
Fl:.J1•1 \Ins.:l.-='tt2d) (lb/hr) 
Condensate temperature tdegF> 
Conr:::!ensat e f:r•;?ssure (psi g) 

Voltage 

1 S!lJ. ;;:: 
:J 

48e1. 1Z1 
l.r82. 121 
480.0 

37.8 
·-.;·7 -7 
,_,' .. l 

l 6. ;;:: 

Cale Energy In (as Tested) - cooling mode (f'rlBH) 15700.8 
Cale Energy In <Insulated) - cooling mode <MBH> 15096.9 

PERFORMANCE RESULTS - COOLING MODE: 

ActuaJ Capacity x 
Design Capacity 

Closure Qcond 

= 98. 3 '.,I. 

-1 .. S 



Y Ci ::;; :-< U H [c:;;.B..::... 
u - . .!::! L; 
S :=. . h-1 M . .!.. 

-· . .... -· - - - - -- '::; i' · · : - · ='· i ; r=.: 

_, 
S 

14 .. S'S 

:i. u :: 

Amoi2nt Temper2tur2: 

G..Qi't1 L3 _: __ h __ >': ___ _ __ Je s 

.. .. _____ I', ..... ·. ..... 

-t-1!1. (.o;i.,{)!!lt'IS.aifl {1:1,..... Co ... 

DATA RE!JIEl,.JED AND VERl..fIED: __ JoMf 
Resident Engineer 

L• 2. g e ;· Q f 2: 



::-ite·( .. JiE1.t;i1:;n,:=i_l c:o·r--.i:io·r-·-.=t.tion, YO"r"'k,, !=·Ci 
Test 

L 2 ··. 

_____ (!_t; ___ ; .. DUPDl\JT 
... {CJ . R_i_ 

I ·r.. __ y· r: c: - ·-:-- .. -2 G- 4 6 - c:- x 
·y' I·< B 2 e, 1 '-3 

First Stage 
i=') .... e '=· s u 1· .. · e ( ;:is. i a) 
Solution L2,;iving Tem;::; (deqF) 

Second Stage Generator: 
Solution Entering Temp CdegF> 
Solution Ls-aving Temp \degF,' 

Absorbe·,-.: 
So 1 ut ion Concentrc-1t ion ( :t.) 
Solution Leaving Temp (degF) 

10/!Li:j/'':J4 
Tim\':!: 

12. ·::i 
.3:7.4 

5 
1'::18. 4 

c:· -·7 -;: 
...J ( • f 

97. ;;:: 



e \-' c:: l. ;2 · .::.. ·-: . ::1 j. . __ . p l n --= .:: r·· m 21. t :. ·..:• · · 

.'.)c::,.t ,, ;; :t li)/05/ ·::c 
: l ITT(? : 1 !ZI 45 

Q !:-:: ... v P c:-t:> T -2 2 s- 1
::.\ - - x 

;? C: PJ; f::j .8 / t·', J:i M !LI 3 2 8 :. ''? 

SS' 
Charged for t2sting i3. 

R e m o v 2 c: f Cr' :- p p i n g ( l ) 1....o I '=,G, .:. i:J 

__ q a 1 

JOS 

__ . ga i Add for start up (1) 

Note: LiBr and refrig•2rant charge shipp2d as __ 
barrels of solution an average LiBr 
concentration ci' 5C..3 ;<. + barrels of 
refrigerant. Some alcohol will be in the solution 

refrigerant which was removed for shipping. 



JOB NAME -
YORK ORDER -
UNIT MODEL -
SERIAL NO. -

VALVE 
V2 
V3 
V4 
V7 
V8 
V9 

V10 
V12 
V13 
V15 
V22 
V23 
V26 
V28 
V29 
V34 
V35 
V38 
V39 
V40 
V41 
V42 
VP1 
VP2 
VP3 
VP4 
VP5 
VP7 
VP8 

VP11 
VA 
VB 

VD1 
VD2 

YORK INTERNATIONAL CORPORATION 
APPLIED SYSTEMS PERFORMANCE TEST 

DUPONT 
93-211,038-01 

YKBM032819 

VAL VE SETTING CHART 

FINAL 
NAME SETTING 

SOLUTION RETURN FROM 1st STAGE GEN. 2 1 /2 TURNS OPEN 

SOLUTION SUPPLY TO 2nd STAGE GEN. 2 TURNS OPEN 

SOLUTION SUPPLY TO 1st STAGE GEN. 4 TURNS OPEN 

REFRIGERANT BY-PASS FLOW RATE SETTING 2 TURNS OPEN 

REFRIGERANT SLOWDOWN VALVE CLOSED 

REFRIGERANT PUMP ISOLATION VALVE-SUCTION 100% OPEN 

REFRIGERANT PUMP ISOLATION VALVE-DELIVERY 100% OPEN 

SOLUTION PUMP ISOLATION VALVE-SUCTION 100% OPEN 

SOLUTION PUMP ISOLATION VALVE-DELIVERY 100% OPEN 

PRESSURE GAUGE SHUT-OFF CLOSED 

SOLUTION SPRAY PUMP ISOLATION - SUCTION (1) 100% OPEN 

SOLUTION SPRAY PUMP ISOLATION - DELIVERY (1) 100% OPEN 

SOLUTION FLOW RA TE SETTING VAL VE 100% OPEN 

SOLUTION FLOW RATE SETTING VALVE 6 TURNS OPEN 

SOLUTION BY-PASS VALVE 1 3/4 TURNS OPEN 

SOLUTION SPRAY PUMP ISOLATION - SUCTION (2) 100% OPEN 

SOLUTION SPRAY PUMP ISOLATION - DELIVERY (2) 100% OPEN 

REFRIGERANT FLOW RATE SETTING VALVE 4 TURNS OPEN 

PURGE VALVE CLOSED 

PURGE VALVE CLOSED 

PURGE VALVE CLOSED 

PURGE VALVE CLOSED 

PURGE OPER. VALVE - FROM COND. TO EDUCTOR 4 TURNS OPEN 

PURGE OPER. VALVE - FROM PURGE TANK CLOSED 

PURGE OPER. VALVE-FROM COND.DIRECT PURGE CLOSED 

PURGE OPER. VALVE-FROM ABS. DIRECT PURGE CLOSED 

PURGE OPER. VALVE -MAIN VALVE.PURGE ISOL. CLOSED 

PURGE OPER. VALVE -MECH. BOOSTER PUMP CLOSED 

PURGE OPER. VALVE - CHECK VALVE SPRING NOT REMOVED 

PURGE OPER. VALVE -SOL. FLOW TO EDUCTOR 4 TURNS OPEN 

REFRIG. CHANGEOVER - REFRIG. TO CONDENSER 100% OPEN 

SOLUTION CHANGEOVER-SOLUTION TO 1st STAGE 100% OPEN 

STEAM DRAIN DISCHARGE VALVE CLOSED 

STEAM DRAIN DISCHARGE VALVE 1 7/8 TURNS OPEN 

10/6/94 

REMARKS 



YORK INTERNATIONAL CORPORATION 
APPLIED SYSTEMS PERFORMANCE TEST 

JOB NAME -
YORK ORDER -
UNIT MODEL -
SERIAL NO. -

DUPONT 
93-211,038-01 

YKBM032819 

ABSORBER SHELL 

ABSORBER TANK 

EVAPORATOR 

REFRIGERANT TANK 

HI TEMP. GENERATOR -FRONT/REAR 

LOW TEMP. GENERATOR 

ALCOHOL SEPARATOR 

SIGHT GLASSES 

0 
ii 

0 -e -8/90 
0 e Ci e 

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 

10/6/94 
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PLAN 

FIRST STAGE 
GENERATOR 

, > ,,(/- ,. . , , , , _ilJJll 1 - , ,, ... :::;::rri .,, II 151 .. ------------------

REFRIGERANT_./ 
TANI( 

1 I ,,,, I 
: : _,, ,J' I 

I I : I ,i',' I 

i.+,---i l:i i ; T I 
I 1 111 I 1 111 I , O ;===i' t I : : : I : ___L I 

- I i;T: • ! ! : I • -

B SIDE STEAM DRAIN 
COOLER (2) !FRONT SIOEl 

I 
I '"'1 
I l;I . l-----------.r.-------

HEAT EXCHANGER 

STEAM DRAIN 
COOLER (1) 

A SIDE 
(BACK SIDEl 

6"-150 LB. 
STEAM INLET 

l-l/2"-150 LB. 
STEAM DRAIN 

RE•11 .. Olll. CIC. ROISION RECORD OR. CK. DAT£ REVISION REl;.ORD Oft. CK. 

.- -.w 
....... I.. • YD5 a - ·. - ROC r ALI QIANT[D TO ftaftODUa: 

\. ... _ ,- 1'o \J 

NOTE: 
WATER BOXES AS SHOWN ARE FOR ' 

?URPOSES. ANO DO NOT 
REPRESENT THE ARRANGMENT FOR 
SPECIFIC ORDERS. 

A SIDE 
!BACK SIOEl 

6"-150 LB. 
RUPTURE CONN. 

PURGE PUr.P 
!INSTALLED 

AT SITEl 

YORK INTERNATIONAL CORPORATION 
YORK. PA. 17405 

ARE lilt INOIES 
00 lltOT SCALE 
TOl..ERAHCES PEJt EJrfC. STO. M-Z8Z 
WELDUC PEit EMG.. SiO.. M-lO 
REF. OWC. 

DWG-UNIT I ... ,.,. .... 
VAL VE ANO TYPC EM. sro. __ 

SIGHT GLASS LOCATIONS PART NO. I 
22G (15001 !STEAllO CUT SIZE ______ _ 

• , flC 1._.DRllATIOll NAM[ DATE 
UPOft IT TO Of1.IOIS Oft w Q7=92-93 

SIZE I CAGE JltO I CffAWIMG MJliBER 

• : qg. .. Ml D 66935 075-11629-000 
• • CORPOltATIOW. 

WT. • LB,. SME'ET I OF l 
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• r• ... ·:;;._ 
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A SIDE 
!BACK SIDE) 

7 

SOLUTION SPRAY 
Q\ PUMP (21 
\(V GAS SEPARATOR SOLUTION SPRAY 

PUMP (I) Q 
0 

SECOND STAGE GENEiU.TOR 
SOLUTION OUTLET DUCT 

SOLUTION 
CIRCUl...\TION 

PUMP@ 

8 SIDE 
!FRONT SIDE) 

REFRIGERANT 
TANK 

B SIDE 
!FRONT SIDE> 

YORK INTERNATIONAL CORPORATION 
YORK. PA. 17405 

,........ ROISION RECORD ()It. CK. OAtt RECORO OR. DATE Jt[VISION RECORD OR. Cit. DUl[NSIONS ARE Ut INCHES 
DO NOT SCAU OWG-UNIT I ""TEllAL - TOLERANCES Pflt ENG. STD. W-UZ 
WE'.LDING PEit OM;. ST'D. .,._;,o 
REF. DWC. 

VAi.. ve: ANO sra. __ 
SIGHT LOCATIONS .... T NO. I 

22G (1500) !STEAM! CUT SIZE-------A .-.... SEE SHT I 8i 3 FOR RE'llSIOK ROC I•.,, .... 1'[11 TO -
u 

MT OI" 1'ME IWOMIATIOll NAME DATE SIZE CAGE: NO DRAWl"8 NUlllBEJI 
lJllOll 1T TU 011tC"S Oft. Q7-02'-'> . · 09_,,_., D 66935 075-11629-000 
.......... T!Gll'. wr. • LBS. ORIG. 1il0. 075-057ot 0 SMEET l OF l 
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._ :.,,._..,._ -.·"'!·,-.·_,.,;'- ""·-· 
8 7 a 

SYMBOL NAME ANO FU NC Tl ON 

V2 SOLUTION i'LOW RATE SETTING VALVE IFROi;f""THE-FIRST STAGE GENER.HORI 
V3 SOLUTION FLOW RATE SETTING STAGE GENERATOR> 
V4 SOLUTION F:..OW RATE SETTING VALVE 
V7 REFRIGERANT BY-PASS SETTING VALVE 
ve REFRIGERANT BLOW VALVE 
V9 REFq!GERAl<T PUMP ISOLATION VALVE (SUCTION) 
V/0 REFRIGERANT PUMP !SOLA TION VALVE <DELIVERY) 
VII REFRIGERANT SAMPLING VALVE 
V12 SOLUTION PUMP ISOLATION VALVE !SUCTION/ 
V/3 SOLUTION PUMP ISOLATION VALVE IDELIVERYl 
Vl4 SOLUTION SAMPLING VALVE !ABSORBER> 
V/5 PRESSURE GAUGE VALVE 
Vl7 SOLUTION SAMPLING VALVE !SECOND STAGE GENERATOR! 
VIS SOLUTION SAMPLING VALVE {FIRST STAGE GENERATOR) 
V22 SOLUTION SPRAY PUMP lll ISOLATION VALVE ISUCTIONJ 
V23 
V24 

SOLUTION SPRAY PUMP lll ISOLATION VALVE IDELl'IERYI 
SOLUTION SAMPLING VALVE (HEAT EXCHANGER"'J,_..-_...----'----------; 

V25 
V26 
v2e 
V29 
V30 
V34 
V35 
ffi 
V37 
V38 
V39 
V40 
V41 
V42 
V43 

SOLUTfON SAMPLING VALVE lFIP.ST SPRAY SOLUTION> 
SOLUTION FLCW RATE SETTING VALVt: 
SOLUTION FLCW RATE SETTING VALVE 
SOLUTION BY-PASS VALVE 
SOLUTION SAMPLING VALVE {SOLUTION DISCHARGE) 
SOLUTION SPRAY PUt.P C2J ISOLATION VALVE lSUCTIONl 
SOLUTION SPRAY PUt.P (21 ISOLATION VALVE lDEL.IVERYl 
SOLUTION SAMPLING VALVE (;"°t.CONO SPRAY SOLUTIONJ 
BT {INHISITORJ CHARGING VALVE 
REFRIGERANT FLOW RATE SET71NG VALVE 
PURGE VALVE 
F'URGE VALVE 
PURGE VALVE 
PURGE VALVE 
SOLUTION SAMPLING VALVE (HEAT EXCHANGER! 
SOLUTION SAMPLING VALVE CHEAT EXCHANGER! 
PRESSURE GAUGE VALVE 
PURGE OPERATION VALVE (FROM CONDENSER TO EDUCTORJ 
PURGE OPERATION VALVE (FROM PURGE TANKI 
PURGE OPERATION VALVE !FROM CONDENSER. DIRECT F'URGEJ 
PURGE OPERATION VALVE (FROM ABSORBER. DIRECT PURGE) 
PURGE OPERATION VALVE CMAIN VALVE. PURGE F'U,., ISOLATl.ONJ 
PURGE OPERATION VALVE CCONNECT TO MECHANICAL BOOSTER PUMP! 

-· _ PURGE OPERATION VALVE !CHECK VALVE! 
I --- I PURGE OPERATION VALVE (SOLUTION FLOW RATE SETTING TO EOUCTORI 

REFRIGERANT CHANGEOVER VALVE CREFRiGERANT TO CONDENSER! 
VB SOLUTION CHANGEOVER VALVE (SOLUTION TO THE FIRST STAGE! 
VOi STEAM DRAIN DISCHARGE VALVE 
VDZ STEAM DISCHARGE: VALVE 
V03 STEAM DRAIN DISCHARGE VALVE (SOLENIODI 
VD7 STEAM CONTROL VALVE 

.;,..-· 

REVISION RECORD µi.. DR. CK. cr:.- OATE REVISION Jt£COllO DR. CX. DATE RD!SION RECORO OR. CK. 

- MEW 
A HHi DELETED Y04. YOS Ii Vll6 g:.!1! RDC 11&.i GR .. Tm TO -.... • TNfS Pttllllf IN W0U: 

OR 1• PMT. 9 OISQ.05£ 

YORI< INTERNATIONAL CORPORATION 
DllielSIONS Alt£ IN INOIU 

DO NOT SCM..£ 
TOL£Rl.llC!:S Pvt EHi. STO. 11-212 
WEL.DINC PER o.&. STU. .... :so 
REP'. Oft. 

YORK. PA. 17405 

M&Ttltf.11.. DWG-UNIT 
VALVE STU. __ 

SIGHT GLASS LOCATIONS PMT - I 22G (1500! lSTEAMl CUT SIZE ______ _ 

• Al4T OF ntr IWOMltTIOll DA TE Sin; I CAGI: HO I °" ....... ..,Mll[Jt 
UPC* If TO OntOIS CR W 97=02-93 fJ:.Pt".' ., ....... ., D 66935 075-11629-000 ---1-- . WT. • l8S. ORIG. MO. 07'-0570I 0 SHEET 3 OF 3 

D 



ilYORK® INTERNATIONAL 
CORPORATION 

March 7, 1995 

Mike Haggarty 
Building Systems & Services 
4 Colby A venue 
Claymont,. pg 19703 

: .. - .. -----

:JIB: E.I. DUPONT DeNemours & Compan 
( 93-211038 - Experimental Station 

SIN GLMC157836 
...... 

Dear Mike, 

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

As your know, this unit was factory tested and ther ore 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 suiting from this exposure. Any and all 
expenses incurred during this clean-up are the sole sponsibility of the customer and will not be 
covered under warranty. 

As always, York International is concerne 1 ou customer's satisfaction. To protect York's 
long term warranty exposure and ensure customer $atisfaction, this letter serves as notice to your 
office that only manufacturing defects will be 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 e to contact me at (717)771-7312. 
" 

Sincerely, I 

Paula A Barnhart 
Applied Systems Quality Engineer 

PAB/der 

C - Ron Filius 
Tim Couch 
Joe Lang 
Joe Brillhart 

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

045-71100-000 

U S A Proud Sponsor 
of the 1996 OQ-0 U.S. Olympic Team cc 36USC380 



FACSIMILE TRANSMISSION 

rURK® York International 
P.O. Box 1592 

Applied Systems Service York, PA 17405 

11 
r\ax: (717) 771-6844 

Fax No. . . ---- 1°'}1' Date : 21241es 
Attention : Joe Lang {1' From: Joe Brillhart 
Company : York Philadelphia 

s ax consists o 

Subj 

Joe, 

I rec'vd a very alarming phone call yesterd y from e Keener after he 
vistited the sub,iect site. Apparently one u t been sitting there for weeks 
(months?) with the rupture disks remo . Only one of these units was factory 
tested, which means it was charged with Li r. We are still working on 
identification of the serial number Charlie ave me over the phone. If the unit 
that was factory tested is the one that Ch · e 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 s also a huge yellow sticker on the 
control panel shrink wrap that explains w at installation manual they should be 
using and how to contact York f 1r any qu stions. 

Hopefully, the unit in question i 
we should still go on record tha 
if it is the factory tested unit, 
to Dupont, that York will not ta 
this unit as a result of the cont 

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. 
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. SALES · ORDER: 93 21i o·Ja al' 
FL TONNAGE TONS 

,CAPACITY 
.\ .FLOW (GPM) · . . _ 

' TEMPERATURE (F). . 
· LEAVING TEMPERATURE (F) : 
.• PRESSURE DROP °(FT W C. ) . 

. EVAP TUBE .WALL . THICKNESS ...;· · 
;; PASSES . . i;; :, of ••• 
·' , . EVAPORATOR FOULING . FACTOR . . . : ;.: 
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ll/12/93 15:46 "B' l 302 792 0233 BUILDING SYS•SER 02 

FOAM 155.1a.F1 

.VORK Aevlllalt No. A9Y.Oma si.. OI 
\ 5 

CUllcmet Ord« No. Yonc Conlnlct Na. I YOric Ofdw No. 

ORDER FORM LtN. 1 t. t.1.t. 1 • Hw q32-I I03g • 01. 
.;ob Name and L.oc:adon I Yoftl SQ. No. 

PARAFLOW STEAM FlRED CHILLER Du ,IJ...)l .. ,t:EJ 
VIA: PPO-f/A 

s S:.1:. [)\.) ! r I S I I H 0 E.1:. Du Po..rr l"C lr'1 l 
I ' " o .. • M Jo ,.'n";.t ST-.i'\01\J L 
p D ?.o. l::f;,x to n.cn'c.r:...J 'U)l.. •...iD R.\.52. 
T T l 'Hi'O • C"-ILi I O: \ O: W\\.111\ 

r...H-l ... I tlllpplng lft-uotw: 
G.vu.£. "-(:;1: \ MNV<S TO "°""'t")f.<..,.. -

IW;lon Code {301.)i.fi.S'· 
0\ - ?..\I· 0-l'lOO- 01 · 'S';t.c.J f •• u .. l.Jo1,') Q4 -

Orci.r Olltll W..-1 Diiie I FDtc.lllcn ,_.... -om. 0ra.r R..iv.d I II- 1-93 ,_ CJ YES ONO 
ITl!M PRICING TABU! EQUIPMENT QTY.I UNIT MLJI M IEWNQPRICE 

HUTaauACI'. llZI El.EC. coce Hrll l\llE i 
i vlP c s I T j. 2. I 2 IG I ·X i 

" if "' ·C 
: :' . ... TASlEU ·UNIT r<Pi! . : sz.&. ?:· . :. 1 .. 

;: ,. ... ,'TA9L! 1:·1 LITHIUM eAOMIDe 3Z..4 .J' . . j; 
TABLE 2.1 TIJBE ENH,i.NCEMENT 0 "A" O ·e· 
TA8l.E2.1 0 SEPAPJ,iE CHARGE !Sid. for 200·220! ! 
TABl.e 2.1 0 2 F'IECE: SHIPMENT (lndudes Sep. Oiarge) 
TASLE2.1 0 SPAAf :tt.JMPS 
TABLE 2.1 CUSTCl\f1ER WITNESS FACTORY TEST ' I 
TA8LE2.2 iij WATER FLOW SWITCH M 150 La 0 JOO LB. 1 i 
TABl.E2.3 ::_ ANSI EVAP . ABS . . i 
TAILE 2.4 MARINE WATER BOX : 

AB.SOAeER 1. ! 
]i CONDENSER i. 
}ii EVAPORATOR \.. i 

TA&.!2.5 300 : I), WATER BOXES i 

J ABSORBER I COND 
[J EVAPORATOR 

TASLEU SPECIAL TUBE MAT!RIAL & THtCl<r.ESS 
1, ABSCfUIER l 
I CONOCNSER L 
!, EVAPORATOR 1 

TASLE2.7 REMOTE INTERFACE 0CAP.D1 
0 CARD2 

l 
' 

NOTE: SHACl:O ENTRIES ARE MANDATORY -. 
APPROIJED BY: 1'09 l'ACTOAY. dalneatlc pe· 

. ·w- 1 I 



1v12/93 15: '8' l 302 792 0233 BUILDING SYS•SER 03 

II. CHILLER SPECIFICATIONS FORM 165.19-f=1 
Un•No. I Tag No. I Rrl1slOll Oa• I Volle $alM Order I :er 'Z. 

i 5 -
Mlldel No. CoolftO · :::ap.c.., (TON) I I No. °' um. i 

'/Pr.· T· 2.2<:. • lo\t. • C • 'X l'\Dn 
A. TUBES B. VOLTAGE c. ruse: WALL TUBE MAT!.. D. WATER BOXES 0 STD 

)ii! STO D 208l3IOO 0 STD t.MRINE t JOO LB. Flanges 

0 A 0 23l/3/00 )I' SPECIAL 0 SPECIAL 0 0 
0 B 4S0/3160 'cg( EVAP ....o.3.5:." 0 EVAP __ M CONO 0 0 

0 CONCL_ 'Ji{ ABS D 0 
• 0 ABS __ 

I t 300b. Marin• no1 a11&11able 

F. SPECIAL SHIPMENT G. FLOW SWITCHES H. OTHER 

0 SHIP UNCHAAGED 0 FPCTOJW 'MTNESS TEST FOR YORI( FAC'TORY use 
0 SPLIT SHIPMENT 0 NOBYPASS 0 SPARE PUMPS 
0 COND F'J:JN SWITCH 0 BYPASS REQUIRED 0 INTERFACE CARO 1 

STEAM Vl>J..IJE SIZE 0 INTERFACE CARO 2 

I CV VALVE 

'PIPE 

'ORIFICE 

IV. PERFORMANCE SPECIFICATIONS 
COOL:R CONO. 

CAPAC:TY -1.SOO T. R. I ! ' GPM i 
I ! 2.'lH : l.Q7o2. 

Sl'EAM CONSUMPTION Ubl/hr) i EW1' 51 i iS' 
f'Tl,32. I LWT I ''i' I 

i F. F. 0.0401.S' 
q_;s 'Y. I I 

?ASS i ' 1. -P.O. lf 2. 3 
@ NOZZLE ! AC.1 II S EZ. 

IV. DOCUMENTATION 

Qty. Deeorlptlon 
5andTo: 

1 Copy To• To: 

I ; 
q CMlet/HNt9r Submlllal SM Ofl1rict Adcl'Ht : +- I \..X., 
IJ Pattal.let- 'i'otk lntlrnlltlonaJ Corp. CAt..bY q Paolclng Uat F'.0. Box tS2 

' Fac=y T• Aepott• Yotk, PA 11405 
1 Built Or.wing S.t• I Attn: rt,.r..1.J.'-1'/ 

Bult Sepia Set- I Selvioe Depc. ·36BE 

......... 



Page ?ork Sales ordu t 93·'211038 · 01 
SlaJion 

Inltlal Ieaue 
3 of S customer I Job Name 1 Du Pof\t Eiic Pe.rime.nta.l Complete laaue Dat 

Shipping L 0 H Module Hod Module Module Sched 
E T s Description Qty Part Number Statue Hodul 

Remarks v ? L l\elee.1 
l Unit ABBernbly ( 22G ST) ' '=',"' -ni:;;n\. non 
2 Piping (SOFFALO PUMP5) I ':\"15. CYtP. \q • nnn 

* 3 Hain Shell ' ' '315- I 33C\4 • 000 JJew 
4 Tubes (Hain Shelli I 315 • 1318fo- onn J..le.•·' 
5 Heat Exchanoar ' -r c:; .. <"\ " ., n C'\ .. nnn 
6 Generator, Fir•t staaa \ .r.nn 

7 Hater Box•• I Nozzle Arra•t ' .. ("\t"'\I"'\ l\ .... , 
8 ffidna. Unit ' !"15. n1.501n- 102. 
9 1f1r1na. SUDDort Bracket• t ·ODO 

10 Micro-Panel I _ • \()\ 
11 Power Panel ' :\I\. n\'!\I\ .. \\? 
12 Paintina lnatructiona ' I '=li5 - OfnQ.4r-nnc: 
13 Shioolna lnatructiona ' n'111n-nn" 
14 Testing I 115 - I\ s '2 -021 
15 - - -· - - -- .• ·- -. - 7 

16 Solution Pump ' -01?. 
17 l\efriaerant Pump •• o2Gi • • OlfO 
18 Solution Pump (SPll ' 02rn- - ooq 
19 Solution Pump (SP2J I n?r... • 

I 

20 I !I . 
21 •I - --- . -· . - -. '. r .... -, 
22 Alcohol 3la qp, OH- nm;:\\- nnn 
23 . . ·-• t .I -L f -- -• -• . -· 

- --- ,. . 
24 Benzltriazole (Steam Unit Only) 1.03 0\3- 02sqo- ODO 
25 -- ·-· -· -• - -·--.' 
26 

. 
27 . * l+Ptv\ P/tJ hlO.C, 375 - (\C,1-::\/". (\"(\ ECS I. 

' .. .. -- -.._., 



Page York Sales Order: q3 · 211038 · 01 Initial Issue Date 
4 of 5 Customer / Job Name: Du Pont E)( R:!rirncota.\ sto.+ion Complete Issue Oat 

Shipping L Q M Module Mod Module Module Sched 
E T s Description Qty Part Number Status Modul 

Remarks v y L Re lea! 
28 liltan!Jl!I' tMl!!!erhe!I! aPJlli ihmlia•li&a•) 
29 Ptl!l!Pl!J•I 

30 -· -· ·-- .. . 
' 

31 Bypass, Water (Condenser) I I '::\IQ?. r'i<V'\ t-J ew 
32 Orifice, Bypass (Condenser) I ('\"'1"- ('\('\,( t-Je.w 

I 
33 

34 

35 

The following are Ship Loose Items: 

* 40 Steam Control Valve (Steam Only) I 022· OBAR en. C\OO 
41 Chilled Water Flow Switch I ()?A • I c:\ 7 Q • ()()() 

42 Tower Water Flow switch I (')2.A • IS?q3. ('\f'lr'I 

43 Hel! Pteu 811!!1!!eh 

44 Miscellaneous Parts Kit t A 7 
45 Refrigerant (Units Shipped Uncharged) A.2<0 011- orisA.s:i - oori 
46 Li Br (Units Shipped Uncharged) IRIR f"l I I - f'\f"\ i; ".> JI • Clf'\ I -, 
47 

48 

49 

so 

w 

* Hi0rn A_(\ P/JJ 1.1n ... C\??. t:rc; 11/22/q3 



PAGE" S OF 5 
93.211. 038·01 

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

TYPE OF UNIT = 22G STEAM 
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 

PERFORMANCE 
lST STG LEAVING TEMP (F) 
lST STG GEN PRESSURE (PSIA) 
lST 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) 

6702.451 
85 
95 
28.09688 
.035 
.035 
1 
.00025 

PARAMETERS 
307.9449 
9.59643 
64.09446 

157.0358 
188.0382 
61. 8625 

106.2244 
58.3625 

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

15217.28 
10.14485 
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\INCH VALVE, YORK 

· k 1i- //per 

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 

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 

# 022-08887-000 

( 
l\J 



05/31/95 WED 14:38 FAX 302 792 0233 BUILDING SYS&SVC 

BUILDING SYSTEMS & SERVICES, INC. 
4 COLBY AVE. 

CLAVMONT, DE 19703 
TELEPHONE (302)792-0550 

FAX (302)792-0233 

FACSIMILE COVER SHEET 
/.;::r<J\'/ 

TO:@l<ohler 
COMPANY: York International 
SUBJECT: DuPont Experimental Station S.O. 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 1 500 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. 

DuPont has requested to know w,hat type of water York used to test the 
chiller at the factory 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 

141001 

cf f-
''-":'._ 

);_ 7 
I 

C ))e-· c:..< )(__v- LC )u''-'-"'" 

___ I tl o , '-- i c i + .J e- (_ k 

MAY-31-1995 14:43 302 792 0233 P.01 



SALES ORDER: 93 211 038 o 1-D'""f """" t TYPE OF UNIT = 22G STEAM 
FL TONNAGE = 1500 TONS PASS ARRANGEMENT CODE: E2 

EVAPORATOR CONDITIONS 

SPECIFIED 

CAPACITY (TONS) 1500 
FLOW (GPM) 2990.365 
ENTERING TEMPERATURE ( F) 57 
LEAVING TEMPERATURE ( F) 45 
PRESSURE DROP (FT W. C.) 43.16532 
EVAP TUBE WALL THICKNESS .035 
EVAP PASSES 2 
EVAPORATOR FOULING FACTOR .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 

4500 
83.5 
98.37396 
32.09185 
.035 
.035 
1 
.00025 

PERFORMANCE PARAMETERS 
lST STG LEAVING TEMP (F) 304.8958 
lST STG GEN PRESSURE (PSIA) 9.625326 
lST STAGE GEN CONCENTRATION (WT%) 63.50001 

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) 

156.3693 
188.3246 
61.37588 

104.4987 
57.87588 

15458.56 
10.30571 
115 

NO BYPASS PIPING IS REQUIRED ON THIS UNIT 

Cv VALUE FOR 115 PSI INPUT IS 86.70953 

MINIMUM 

1425 
2840.847 
N/A 
44.5 
36.69052 
N/A 
2 
N/A 

4275 4725 
83 84 

N/A 
27.27807 
N/A 
N/A 
1 
N/A 

294.8958 
7.625326 
62.50001 

146.3693 
178.3246 
60.37588 

99.49866 
56.87588 

9.816185 
113 

A Cl 

MAXIMUM 

1575 
3139.883 

N/A 
45.5 
49.64012 
N/A 
2 
N/A 

N/A 
36.90562 
N/A 
N/A 
1 
N/A 

314.8958 
11.62533 
64.50002 

166.3693 
198.3246 
62.37588 

109.4987 
58.87588 

10.79523 
117 

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

{-... :.-\- c.o ... J $ - JS4 .,...,_ A l 
9SDC G-P M ·; } : 'ff 

c_::;. \-'1 o"" - kJ.,•·'5 S /rn 
wo\rv-- Lb f\6 0 



iilYORK® 
Applied Systems Service 

FACSIMILE TRANSMISSION 

York International Corporation 
P.O. Box 1592 
York, PA 17405 
Fax: (717) 771-6844 

Fax No. : (302)695-7775 Date : 4/17 /95 
Attention : Charlie Keener From: Joe Brillhart 
Company : E.I. Du Pont De Nemours & Co. 

This fax consists of 2 pages Including 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: October 10, 1994 ......... ....... , l"f9S-

SUBJECT: YPC Factory Test Report 

FROM: Jay Kohler - 191A 

TO: Distribution Below 

cc (cover sheet only) : 

Attached are copies of the factory test report for 
<}J - "t.) I, 0>8-01 

211016 Or 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. 
Claymont, DE 19703 

3. Other copies) 

tr) G-L CM 1 I 8 
\" L "' - c;/ t 3 1 IJ, .s / c c:..1- (I:> '""' 

-\'.? ("c-,. e._ e. 7 --- 'I\ ('- " -'\-- - 1-
/\ e. te c>...} so -t SO 

P ..... }l..e 
(o-i.r-

"et-- I 

/,1 .. 4l. w'" >... c.c. ......... 

·"') 4 - (. I I CdG.. - Cl w <l. \ ··h..i. 1 ... lj c. ,... k , 
f "'- Cl'- "'U ,.._ " I 



Y 'J .( .. 1 .. .:: : :-1 ·;'n ,·:1 t: lo r-, 2. 1: or· p o·r-·c, t ion, Y O'r"' 1-<, '..:1A 
Performance Test 

:_,UPUl\I f 

hitU_I ____ YPC-ST·-2:::'.G-i'.,S-C-\ ·-· 
.... .. ;. Y: '. &· : c :.::: c .!. 

C>-LC.M I ':"7_. 

St ?i:Hfl: 

Te1;-:oer3tur? 

F.Lo1tJ (a·:; T-:?:::.ted) (lt:../hr) 

Condensate 
1: (J n ci 2 n s 3 t: r;? := .!" ... 1:? s 5 lJ ·r ... e ( p i g ) 

Voltage 

Ci_trrent 

Cale Energy In 
Cale Energy In 

(as Tested) 
<Insulated) 

cooling mode 
cooling mode 

p E RF (JR Iii A NC E"'--'-'R=E=S"-'U"-'L"'---'-r 0""'0"'··1, L=I.;_N;..;;;G:;......;.M-'-0;;;.... 

<MBH) 
<MBH> 

ActuaJ x 
Design Capacity 

= 98. 3 ;<. 

Heat Balance = (!Jf:!.Y_Sll::l±..Qi np_.'."l.t.::Q£.9_D_c:I_) x 112101. = 
Closure Qcond 

1 1:: .. ;:; ;3 • 7 
1. d,(!J. ;;;:: 

::'.!/I. :tJ 

-'l-80. IZ1 
.. IZI 

L1.3!i). 0 

37.8 
37 .. 7 

l 6. ;::: 

15700.8 

-1. & j{. 
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York International Corporation, Yorkj 
Applied Systems Performance Test 

JOB DUPOl\IT 
YORK ORDER: 
l,,,llJ_I T . 

9 3-211, 1Z138-li.11 

SERL.8L N!:J.t1!3ER: .,.,HBIXll21:::::.;:si"'° 
c; Lc...M 1r;

1 

Evaporator: 
Capacity <TR> 
Flo\1'1 <GPM) 
Entering Temp (degF> 
Leaving Tegp CdegF> 
Range (degF> 
Pressure Drop (ft WC> 
Fouling Factor 
Liquid Type 
Pass Arrangement 

Flow <GPM> 
Entering Temp (degF) 
Leaving Temp CdegF> 
Range CdegF> 
Pressure Drop Cft WC> 
Fouling Factor 
Liquid Type 
Pass Arrangement 

Page 1 of 3 

PA 

Date: 10/05F3'4 
Time: 10: 45 

Test 

1474.0 
2;-384. 3 

57. 13 
L•S. 29 
11.84 
L•2. 4 

• 00025 
WATER 
2 PASS 

4487.5 
83.48 
98.65 
15. 17 
30. 4 

.00025 
WATER 
1 PASS 



Y o !-:: I .1 t :? , ... n <:t t l D n ._:, c: or· poi'"-.. :-_ -c l •J ·.1 ., Y o r--1·-c: , ·.:1 
_. 

__ Jr"I 
. : ;J :? :: l !;:.: ; .:+ s 1 o H!-< 1J 

ur..i l :· .. ::-;< 

Barometric Pressure: 1. 4 .. :3'.5 

::,u::::YI"? . .. .. .... i ... _ r· 

....... "c.:. 1·,,t1 __ .. l)<t+._ ... 

.. \ {-'=' ..... co ... .... 

a· ? o\l-rhj i 

DATA RE\JIEt·JED AND a .. _s:2_ _ _!o 

Resident Engineer 

Page 3 of 3 



·1r::.r:-' :.·iterna.tic;n,:il Corpor,;;.tion, Yori-<, Pei 
Systems P2rformance T?st 

'=! : 
·v CJ 3 ... 
L; .... 

:: 1 l 't .!. 
/ r:: t:--'.:3 ·-:- -c:- X 

§:::: ?)y:,1,: ___ __ ·,·: 

First Stag2 Generator: 
1:•,.-. e ·==· s u i·-· E· :: :=' la; 
So 1 1.t t i. o r: L = .o:c •; i n g T 2 m ;:; < ,::; .=: 1;i F ) 

Second Stage Generator: 
Solution Enterinq Temp CdeqF) 
So 1 u t i on i_ .:; " i ;-, g T m p ( d e g 1=:: ; 

Abs orbec··: 
Solution C2ncentration (%) 
Solution Le::,ving Temp <degF) 

Page 1 of 2 

Ac···-: 

1 ;:;: . ·::;1 

3:7.4 

1 '38. 4 

57.7 
'j7. 2 



Yori-: PH 
i. e d y st i.: ::. i··· r-- "f.- ·:: ·1·-· m r; c· e T :? 

____ __ :_ 
Yo P.t=.:.3_: __ 
L/ULL .. 

Level 2 Informatior 

DL.!PD:'iT 

-.:. .:., -C: -- \ 

:Jc-::tt :: 
Time : 1 

'.:_2.S:: ? 4J..'.:jJ_- N :::: ; : .. ' \ Lt r , ._:' ;:2 :.: 
Cr- l-C.. M I .; 7,. ";. r., 

.s S" 
for l :J /_ _____ _ 

R e m o v 2 ,;:: f ,:; ,... ::: .- : ;:J p L n g ( 1 ) 0 

L_QJ_ Cf b __ 1 b 

JOS :;;a:_ 

Add for start up Cl) ____ ) __ g a 1 

Note: ( 1) LiBr and refrig;0rant charge shipp2d as ___ 
barrels of with an average LiBr 
concentration cf 5C..3 ;-;; + i::lc:1rrels of 
refrigerant. Some alcohol will be in the solution 
and refrigerant which was removed for shipping. 

Page 2 of 2 
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JOB NAME -
YORK ORDER -
UNIT MODEL -
SERIAL NO. -

VALVE 
V2 
V3 
V4 
V7 
vs 
V9 

V10 
V12 
V13 
V15 
V22 
V23 
V26 
V28 
V29 
V34 
V35 
V38 
V39 
V40 
V41 
V42 
VP1 
VP2 
VP3 
VP4 
VP5 
VP7 
VP8 

VP11 
VA 
VB 

VD1 
VD2 

YORK INTERNATIONAL CORPORATION 
APPLIED SYSTEMS PERFORMANCE TEST 

DUPONT 
93-211,038-01 
YCP-ST-22G-46-C-XYKB 

VAL VE SETTING CHART 

FINAL 
NAME SETTING 

SOLUTION RETURN i=ROM 1st STAGE GEN. 2 1 /2 TURNS OPEN 

SOLUTION SUPPLY 70 2nd STAGE GEN. 2 TURNS OPEN 

SOLUTION SUPPLY TO 1st STAGE GEN. 4 TURNS OPEN 

REFRIGERANT BY-PASS FLOW RATE SETTING 2 TURNS OPEN 

REFRIGERANT SLOWDOWN VALVE CLOSED 

REFRIGERANT PUMP ISOLATION VALVE-SUCTION 100% OPEN 

REFRIGERANT PUMP ISOLATION VALVE-DELIVERY 100% OPEN 

SOLUTION PUMP ISOLATION VALVE-SUCTION 100% OPEN 

SOLUTION PUMP ISOLATION VALVE-DELIVERY 100% OPEN 

PRESSURE GAUGE SHUT-OFF CLOSED 

SOLUTION SPRAY PUMP ISOLATION· SUCTION (1) 100% OPEN 

SOLUTION SPRAY PUMP ISOLATION· DELIVERY (1) 100% OPEN 

SOLUTION FLOW RATE SETTING VALVE 100% OPEN 

SOLUTION FLOW RA TE SETTING VAL VE 6 TURNS OPEN 

SOLUTION BY-PASS VALVE 1 3/4 TURNS OPEN 

SOLUTION SPRAY PUMP ISOLATION· SUCTION (2) 100% OPEN 

SOLUTION SPRAY PUMP ISOLATION - DELIVERY (2) 100% OPEN 

REFRIGERANT FLOW RATE SETTING VALVE 4 TURNS OPEN 

PURGE VALVE CLOSED 

PURGE VALVE CLOSED 

PURGE VALVE CLOSED 

PURGE VALVE CLOSED 

PURGE OPER. VALVE - FROM COND. TO EDUCTOR 4 TURNS OPEN 

PURGE OPER. VALVE - FROM PURGE TANK CLOSED 

PURGE OPER. VALVE-FROM COND.DIRECT PURGE CLOSED 

PURGE OPER. VALVE-FROM ABS. DIRECT PURGE CLOSED 

PURGE OPER. VALVE -MAIN VALVE.PURGE ISOL. CLOSED 

PURGE OPER. VALVE ·MECH. BOOSTER PUMP CLOSED 

PURGE OPER. VALVE - CHECK VALVE SPRING NOT REMOVED 

PURGE OPER. VALVE -SOL. FLOW TO EDUCTOR 4 TURNS OPEN 

REFRIG. CHANGEOVER· REFRIG. TO CONDENSER 100% OPEN 

SOLUTION CHANGEOVER-SOLUTION TO 1st STAGE 100% OPEN 

STEAM DRAIN DISCHARGE VALVE CLOSED 

STEAM DRAIN DISCHARGE VALVE 1 7/8 TURNS OPEN 

10/6/94 

REMARKS 



YORK INTERNATIONAL CORPORATION 
APPLIED SYSTEMS PERFORMANCE TEST 

DUPONT 
93-211,038-01 
YCP-ST-22G-46-C-XYKB 

JOB NAME -
YORK ORDER -
UNIT MODEL -
SERIAL NO. - -¥KBMGJ2819 G-LC...M I 5"7, &"% 

SIGHT GLASSES 
ABSORBER SHELL ii0€i 
ABSORBER TANK 0 

ii 
EVAPORATOR 0 

e 
REFRIGERANT TANK e -HI TEMP. GENERATOR -FRONT/REAR 8/80 

LOW TEMP. GENERATOR 0 
ALCOHOL SEPARATOR e ii 

Cl 

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 

10/6/94 



Tower Temp Split Flow 
(F) (GPM) 

85 - 100 4474 
85- 99 4792 
85- 98 5160 
85-97 5588 
85- 96 6095 
85- 95 6702 

/I. It .tt ! 
' 

Press. Drop Steam Consumption 
(ft of Water) 

31.6 
33.8 
36.3 
39.7 
43.5 
48.5 

(lbs/hr) 
15377 
15200 
15035 
14864 
14694 
14528 



FACSIMILE TRANSMISSION 

l ""-'.al ilYORK® 
Applied Systems Service 

Fax No. 
Attention : Joe Lang 
Company : York Philadelphia 

This fax consists of 1 

York International Corporation j 1 P.O. Box 1592 .-
York, PA 17405 
Fax: (717) 771-6844 M ti.. 

. Date : 2/24/95 
From: Joe Brillhart 

.( !Ii. \J \J 

pages including this cover sheet. 

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. 



ilYORK® INTERNATIONAL 
CORPORATION 

March 7, 1995 

Mike Haggarty 
Building Systems & Services 
4 Colby Avenue 
Claymont, DE 19703 

RE: E.I. DUPONT DeNemours & Company 
S/O 93-211038 - Experimental Station 
YPC-ST-22G SIN 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, 

Paula A Barnhart 
Applied Systems Quality Engineer 

PAB/der 

C - Ron Filius 
Tim Couch 
Joe Lang 
Joe Brillhart 

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

045-71100-000 

U S A Proud Sponsor 
of the 1996 QQO U.S. Olympic Team cc 36USC380 
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ilYORKINTERNATIONAL 
CORPORATION 

To: Mike Haggarty 

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

Date: March 7, 1994 

Inter-office Memo 

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

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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ENGINEERING TESTING MEMO 15 DEC 93 

TO: J.A. Kohler 191A FROM: G.C. Mitch 191A 

SUBJECT: Factory Performance Testing Capabilities for LiBr Chillers 

REF: Test Requests for 
93-106,036 ... ortho-McNeil, 22 G (steam) 
93-211,038-01 ... DuPont, 22 G (steam) 

Water flow requirements, gpm: 
Ortho-McNeil 
DuPont 

Water flow limits, Bldg. 15 

Evap 
2,243 
2,990 

3,300 

Cond 
5,496 
6,702 

4,500 

The condenser water flow requirements 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: 

1.) 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.O. Weber 
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08/29/94 15:56 
'5' 1 302 792_0233 BUILDING SYS+SER 

BUILDING SYSTEMS & SERVICES, INC. 
4COLBVAVE. 

CLAVMONT, DE 19703 
TELEPHONE (302)792-0660 

FAX (302)792-0233 

FACSIMILE COVER SHEET 

TO: Tim Couch 
COMPANY: York International 
SUBJECT: DuPont 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 enhanced 19 FPI 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, 1994. 

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 will be provided to DuPont at no extra charge. 

Chillers 2 and 3 shall ship on January 6, 1995 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· "" ·· 
Ian Casper, fax ext. 6820 6::-----
Jirn Furlong, Fax ext. 6820 

@ 01 
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BUILDING SYSTEMS & SERVICES, INC. 
4 COLBY AVE. 

CLAYMONT, DE 19703 
TELEPHONE (302)792-0650 

FAX (302)792-0233 

FACSIMILE COVER SHEET 

TO: Ian 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: 

Ian, 

· · t .: I tt! ! 

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

DNI01108 ££Z0 ZSL Z0£ 1 &i 
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BUILDING SYSTEMS & SERVICES, INC. 
4 COLBY AVE. 

CLA YMONT, DE 19703 
TELEPHONE (302)792-0550 

FAX (302)792-0233 

FACSIMILE COVER SHEET 

TO: Ian Casper 
COMPANY: York International 
SUBJECT: DuPont Experimental Station 
PHONE: 717-771-6359 
FAX: 717-771-6820 

FROM: Michael J. Haggarty Jr. 
DATE:November22, 1994 
TOTAL NUMBER OF PAGES INCLUDING THIS PAGE: 1 

COMMENTS: 

Ian, 

Could you please provide me with the following information. 

1 ) A data specification sheet for the flow switches 
which are provided with the 1 500 ton steam absorption 
chiller. 

"1c.Do 'i\nel + Iler 
1=sgv 

-k)pe 

SPtff 

2) Are the rupture disks which are provided on these chillers certified 
by the supplying manufacturer? If so, I 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:-c;tll: Tower, 

. . .Sol. 
Thank you for your help. _ f)lufron 0Jc:fe [ Ok fo 'Y\e. 

Have a Happy Thanksgiving! 
m 

DNI01Ina ££Z0 Z6l Z0£ I '°' 
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'!or!-< Int;?rnat 1on.=<.l ion, Yori·<, ;:•q 
Applied Systems Performance Test 

JOB NRME: DUPONT 
YORI·< ORDS:R: Si 3-211, 1/..138-01 
UN IT 'r'PC-ST-22G-4S-C-X 
SERIAL NUMBER: YKBM032819 

Evaporator: 
Capacity (TR) 
F 1 OW <GPM) 
Entering Temp CdegF) 
Leaving Temp (degF) 
Range (degF> 
Pressure Drop (ft WC> 
Fouling Factor 
Liquid Type 
Pass Arrangement 

Absorber/Condenser: 
Flow <GPM> 
Entering Temp (degF> 
Leaving Temp (degF) 
Range CdegF> 
Pressure Drop (ft WC> 
Fouling Factor 
Liquid Type 
Pass Arrangement 

Page 1 of 3 

Date: 
Time: l1Zt:21 

Test 
A<;_Blal 

1473.2 
2':183. g 

57. 12 
45.2'3 
11.84 

:""""'1- t-f 'l... '+ 
• 00025 

WATER {' r 
2 PASS 

8;3.48 
98.,63 
15. 16 

3D.'f, ..r+K 
• IZllZl025 WATER I 

1 PASS 



York International Corporation, York, PA 
Systems Performance Test 

JIJB NAME: 
YORI-< 0.!3.PER: 
UNIT MODEL: 
SERIAL NUMBER: 

ENERGY INPUT: 

St earn: 

DUPONT 
lf)38-li)1 

YPC-ST-22G-46-C-X 
YKBMli.13281 '-3 

Temperature (degFJ 
Pressure <psig> 
Flow (as Tested) (lb/hr) 
Flow <Insulated) (lb/hr) 
Condensate temperature CdegF> 
Condensate pressure (psig} 

Voltage 

C•.trrent 

Power (1-(W) 

Time: 
lli'.1/05/94 
1!Zt:21 

Test 
fkt ual 

348.2 
114.8 

15022.3 
14444.5 

180. 1 
20. 0 

480.0 
482.0 
480.0 

37.8 
37.7 
40.0 

16.2 

Cale Energy In (as Tested} - cooling mode CMBH> 15703.6 
Cale Energy In <Insulated) - cooling mode CMBH> 15099.6 

PERFORMANCE RESULTS 

Actual Capacity x 
Design Capacity 

COOLING MODE: 

== 98. 2 ;<. 

Heat Balance == (Qevap+Qinput-Qcond} x 100% == 
Closure Qcond 

-1. 6 ;<. 



,- -:::'. i--j :::' 1- '-' I ,_. 

Yori-< Int ern;:i.t i ona 1 Co·r·porat ion, York, PA 
Appliad Systems Performance Test 

.JOB N1'.:1ME: 
YORK ORDER: 93-211,038-01 
UNIT MODEL: YPC-ST-225-46-C-X 
SERIAL NUMBER: YKBM032819 

Barometric Pressure: 
Ambient Temperature: 

14.55 
66.8 

DATA REVIEWED AND VERIFIED: 

Time: 10:21 

Resident Engineer 

4JM 1;119r 
/ok/9y 

Page 3 of 3 



Yori-< Corporation, York, PH 
Applied Systems Performance Test 

Level 2 Startup Information 

DUPONT 
93-211, IZ138-1Zt 1 
YPC-ST-22G-4b-C-X 

SERIAL NUMBER: YKBM032B19 

CYCLE CONDITIONS - COOLING: 

First Stage Generator: 
Pre s s 1.1 re ( p s i a) 
Solution Leaving Temp CdegF) 

Second Stage Generator: 
Solution Entering Temp (degF> 
Solution Leaving Temp (degF> 

Absorber: 
Solution Concentration (%) 
Solution Leaving Temp (degF) 

Page 1 of 2 

Date: 10/tZt5/94 
Time: 10:;::1 

Test 
Actual 

12.8 
317.2 

172.4 
198.2 

57.7 
97. 1 



·y o·r" .. K Int er ... na t i e> n a 1 c: po t; ion, Y !=1h 

JOB IW:iME: 
Y 0 R .!:L.9 R I)_E R _;_ 
UN I L...M.Q.PJ:L :_ 

Applied Systems Performance Test 

Level 2 StartUp Information 

DUPONT 
<j 3-211, 1Zt38-IZI 1 
YPC-ST-228-46-C-X 

10/05/94 
Time: 10:21 

CHARGING QUA_NTITIES: 

Li Br 
Solution 
at 531. 

Refrigerant Alcohol 

Charged for testing lb gal 

Removed for Shipping <1> lb gal 

Add for start up <1> lb 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. 

Page 2 of 2 

gal 



Y0rk International Corporation, York, PA 
Applied Systems Performance Test 

DUPOi\iT 
YORK ORDER: g3-211,038-01 
lJNJ_I__l'.'.}_ODE;;J::..!_ YPC-ST-22G-4\S-C- X Yl-\B 
SERI.BL NUMBER: YKBMIZI32819 

Evaporator: 
Capacity <TR> 
Flol.41 <GPM) 
Entering Temp (degF) 
Leaving Temp CdegF> 
Range (degF) 
Pressure Drop <ft WC> 
Fouling Factor 
Liquid Type 
Pass Arrangement 

Absorber/Condenser: 
Flow <GPM> 
Entering Temp (degFl 
Leaving Temp (degFl 
Range <degF> 
Pressure Drop (ft WC> 
Fouling Factor 
Liquid Type 
Pass Arrangement 

Page 1 of 3 

Date: H'.1/:Z15/S4 
Time: 10:45 

Test 
B.i;.t ua 

1474.0 
2'-384. 3 

57. 13 
2!j 

11.84 
4 

• 12100;:;:5 
WATER 
2 PASS 

4487.5 
83.48 
98.65 
15. 17 
3121. 4 

• 00025 
WATER 
1 PASS 



York [nternational Corpor,::-ition, York, :=•A 
Appli2d Systems Performance Test 

JOB i'IJ'..'.iME 
'IORK CJBDER: 
UN IT !:1.QQEL ;_ 
?ERJ .. 8.!-::. ... Ji.UMJiER: 

Steam: 

DUPONT 
'7.l 3-211, IZ138-01 
YPC-ST-228-46-C-XYKB 
YKBIYflZl3281 9 

Temperature <degF> 
Pressure <psig> 
Flow <as Tested> <lb/hr) 
Flow <Insulated) (lb/hr) 
Condensate temperature CdegF> 
Condensate pressure Cpsig) 

Voltage 

Current 

Date: 
Time: 

1IZl/05I94 
H'.1:45 

Test 

348.3 
114.'-3 

15021.5 
14443.7 

180.2 
20.0 

480.0 
482.0 
480.0 

37.8 
37.7 
40. 0 

Power CKW> 16.2 

Cale Energy In (as Tested) - cooling mode <MBH) 15700.8 
Cale Energy In <Insulated) cooling mode <MBH> 15096.9 

PERFORMANCE RESULTS - COOLING MODE: 

Actual Capacity x 100% 
Design Capacity 

= 98.3 1-

Heat Balance = x 1001- = 
Closure Qcond 

-1. 6 1-



;--· c;I. '.--:! :... 1_1 I ,_:,. 

Yor!-< Internat ion-s.l York, PR 
Rpplied Systems Performance Test 

J"OB N1'.:!ME: DUPOl'H 

IT MODEL: 
'-33-211,038-01 
YPC-ST-22G-4b-C-XYKB 

SERIAL NUMBER: YKBM03281'-3 

Barometric Pressure: 
Ambient Temperature: 

14.55 
66.5 

DATA REVIEWED AND VERIFIED: 

10/05/''14 
Time: ltZt:45 

Resident Engineer 

Page 3 of 3 



Yark International Corporation, York, PA 
Applied Systems Performance 

... : .. 
YORK 
UNIT MODEL: 
SER]1'.:\L_!.:J_!d_l"1BER: 

Level 2 Startup Information 

DUPONT 
g3-211, IZ•38-;Zl 1 
YPC-ST-228-46-C-XYKB 
YKBM032819 

First Stage Generator: 
Pressure ( ps ia) 
Solution Leaving Temp (degF> 

Second Stage Generator: 
Solution Entering Temp (degF> 
Solution Leaving Temp (degF> 

Absorber: 
Solution Concentration 
Solution Leaving Temp <degF> 

Page 1 of 2 

Date: 
Time: 

Test 
Actual 

12.9 
317.4 

172.5 
198.4 

57.7 
97.2 

10/05/'34 
1121 : 45 



York International Corpor:ition, Yori-<, PR 
Applied Systems 

Level 2 Startup Information 

DUPONT 
93-211, 12138-01 
YPC-ST-228-46-C-XYKB 

Date= 11Zl/IZI5/94 
Time : 10: 45 

SERIAL NUMBER: YKBM032819 

CHARGING 

Charged for testing 

Removed for Shipping (1) 

Add for start up (1) 

Li Br 
Solution 
at 53'1-

Refrigerant 

lb gal 

lb gal 

lb gal 

Note: ( 1) LiBr and refrigerant charge shipped as 
barrels of solution with an average LiBr 

Alcohol 

concentration of '1- + barrels of 
refrigerant. Some alcohol will be in the solution 
and refrigerant which was removed for shipping. 

Page 2 of 2 

gal 
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ilYORK® INTERNATIONAL 
CORPORATION 

INTER-OFFICE MEMO 

DATE: November 17, 1994 

SUBJECT: ParaFlow quality testing 

FROM: Ian Casper 

TO: Mike Haggarty 

P.O. BOX 1592 - 36BU 
YORK, PA 17405-1592 

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 I 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, 1994 
ANFl..VSTS lfllNIDf!NCE LABS, INC. 

2ll50 mssEU. ROFll 
HOFftffl ESTATES, IL 60195 

(708) 884-78TI 
(800) 222-0071 

06:54 

VORK INTERNATl()IFI.. CORPORATl()I 
J KOIUR (191A> 
flDG 19 DOOR 44 
631 S RICHLAND AVE 
YORK PA 17403-0999 

Lab Number : 9849 
Logged Date : 11-0CT-94 
Sample Drawn : 04-0CT-94 
Report Date : 24-0CT-94 
Record Ref." : 205980 

!Ali t ID : VKBM032819 
ID : LITiillJ1 BROMIDE 

1-0rksite : APPLIED SYSTEMS 00 DEPT 
Time On Fluid : 

TESTINJ PERFORtfO: 

Mfg. : VORK 
Model : VPCST22G46CX 
PO No.: 94M03012 
Time On System : 

MEASURED 

LITHIUM BROMIDE SOLUTION ANfl.VSIS !JlTA 
Specific Gravity @ 75'F 1.6700 

58 
<10 
36 

0.147 
43 

Percent Lithium Bromide 
Dissolved Copper - 1119/L 
linmonia, 111911 (*) 
Alkalinity, N 
Li th i UI Mo l ybdate, 1119/L * mg/l divided by Specific Gravity = PP• 

1£COl1fNOATIONS I COttlENTS: 

Sfl'PLE SUBMITTED ANO PROCESSED FOR THE TEST DATA (ONLV). A FAX has 
been dispatched for this report. 

Respectfully SIA>mitted, 

Analysts, Inc. 

OCT-24-1994 12:25 ANALYSTS, INC. 

ANALYSTS, INC. 

93% 

t't..)- 3. <-S- ""'l/L 
l. I Ca......__ 1, ""<:'I. 1. .,,,.....e. ......... 7 r-

P.01 
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·-FMC ; FMC Corporation ·uthium Division 449 North Cox Road 
·. e- Sox 3925 Gastonia North Carolina 28054 Fax 704 868 5370 

QUALITY CERTIFICATE 
PAGE : 01 of 01 

LI?HIUH BllO!{IDE SOLUTION,YOBX,HOLYBDATE/NITRATE INHIBITED 

CUSTOl!ER ORDER HO. : 94H01390 "· A-... ..., 
CUSTOHEB. CODE : None 

CUSTOlQ:R NOHBD 004505 001 

AJIOUNT SHIPPED : 55 X 212 LBS CONT. 

SOLD 
TO: YOBX INTERNATIONAL COllPOIU.?ION 

AT'fl{: ACCOUNTS PAYABLE 
P.O. BOX 15131 
YQlU{, PENNSYLVANIA 

174057131 

SHIP 

FJfC ORDER NO. 014296 -001 

FHC PRODUCT CODE: 415-14-326 

DAI! CERTIFIED 

DATE SHIPPED 

22-JUN-1994 

22-JUH-1994 

TO: YORK INT'L COBP (A/S) 
631 SOUTH RICHLAND AVE/DOOR 14 
YORK, PENNSYLVANIA 

17403 

1 Sl'!CIFICATIOK I LOT NUMBER I ANALYSIS 
PAIW!!TD Hinimulll Haxill\DI 

1156 

Vt X LiBr 54.5 55.5 54.8 
llt: X, Alk. as LiOH 0.22 0.28 0.24 
vppm B 10 0 
wppm Cu 1 0 
vppa Fe 1 0 
wppa S04 200 134 
Ve .Z Ha + K 0.06 0.03 
vppm Ca +llg 10 0 
Vt X Cl 0.10 0.04 
wppm Li.N03 33 53 43 
vppm Iodine 300 PASS 
vppm NH3 2 0 

1, G: -z.. = z..c, z c.... wppm Li2Ko04 159 189 162 x. 

Number of Druas 55 

FMC, Lithium Division Certificator, CPL 

4,.., '" ,..,....,,,.,., '"""rninn ihi< o;hinmAnl t:All r.1 L1inmflt 17041 868-5350. es:vr vs, 2r lJO 



[ste-am Consumption vs FIOWJ 
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flow pd 
4474 31.6 
4792 33.8 
5160 36.3 
5588 39.7 
5975 42.7 

flow consump 
4474 15535 
4792 15357 
5160 15190 
5588 15017 
5975 14900 



************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT = 22G STEAM 
FL TONNAGE = 1500 TONS ..__......-
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

. 035 ./ 

.035 ...---
. 035 .....--

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

EVAP = 
TUBE OPTION = a '--· 
EVAP PASSES = 2 .__.... 
ABS PASSES = 1 ,__..-

85 F L--
100 .1903 F L--
= 57 F L--

45 F ..,.,.,., 
0 
0 

PERFORMANCE DATA 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2069.852 TONS. 
FIRST STAGE GENERATOR LOAD = 1314.813 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -744.0718 

TONS. 

TOWER WATER RETURN TEMPERATURE= 100.1903 F. 3F2-2-3 Q 
TONS. 

lST STG ENTER AND LEAVE TEMP= 233.7061 I 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 = 
SOLUTION CONCENTRATION LEAVING lST STG GEN = 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 
WEAK SOLUTION CONCENTRATION= 58.3078 %. 

NO BYPASS PIPING IS REQUIRED ON THIS UNIT 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4473.844 

4473.844 

THE COOLING WATER PRESSURE DROP 
THE TOWER WATER PRESSURE DROP 

STEAM CONSUMPTION IS 15137.69 LBS/HR. 
Cv VALUE FOR 115 PSI INPUT IS 112.1399 

62.82779 
64.01067 
61. 8078 9.:-0. 

AT 8.479651 
9.782931 

7.458774 

FEET. 
ET. 

FPS. 
FPS. 

FPS. 

RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000 





************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT = 22G STEAM ENTERING TOWER WATER = 85 F .._._ 
FL TONNAGE = 1500 TONS LEAVING TOWER WATER = 100.1724 
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 
ABSORBER LOAD = -2068.94 TONS. 
FIRST STAGE GENERATOR LOAD = 1312.359 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -743.538 TONS. 

TONS. 

TOWER WATER RETURN TEMPERATURE= 100.1724 F. 

F 
1...--

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

NO BYPASS PIPING IS REQUIRED ON THIS UNIT 

62.61603 
63.77455 
61. 61128 

0. 

%. 
%. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4473.844 

4473.844 

GPM, AT 
GPM, AT 

GPM, AT 

7.777717 FPS. 
9.39221 FPS. 

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 

L-



************* PARAFLOW CHILLER MODEL OUTPUT SHEET 

TYPE OF UNIT = 22G (._,./- STEAM,_-/ 
FL TONNAGE = 1500 TONS 
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

---. 035 ,;/' 
. 035 ,;// 

.035 

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

TUBE OPTION = 
EVAP PASSES = 
ABS PASSES = 

EVAP = 
2 -

1 ---

PERFORMANCE DATA 

************** 
85 Fi--

99. 14907 F '---
= 57 F l.-r' 

45 F L,_,/ 

0 
0 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2065.35 TONS. 
FIRST STAGE GENERATOR LOAD = 1309.271 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -744.1396 

TONS. 
TONS. 

TOWER WATER RETURN TEMPERATURE = 99.14907 F. 
lST STG ENTER AND LEAVE TEMP = 231.8904 I 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 = 
SOLUTION CONCENTRATION LEAVING lST STG GEN = 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 
WEAK SOLUTION CONCENTRATION = 58.1565 %. 

BYPASS PIPING IS REQUIRED: 

62.66476 
63.8325 
61.6565 

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

%. 
9-:, 0. 

9-:, 0. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4481. 558 

4792.218 

GPM, AT 
GPM, AT 

GPM, AT 

8.479651 
9.799798 

7.989565 

"""' THE COOLING WATER PRESSURE DROP I FEET. 
THE TOWER WATER PRESSURE DROP IS 33.836Q..1/FEET. 

STEAM CONSUMPTION IS 15073.89 LBS/HR. 
Cv VALUE FOR 115 PSI INPUT IS 102.1636 

FPS. 
FPS. 

FPS. 

RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000 

- / t-j fs S l"> ( I ...,;) ( J [ I £ :oaj "' 
/S3°1 ( o 5-7 



************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT = 22GL--
FL TONNAGE = 1500 TONS_..,. 
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

STEAM 

. 028 c/ 

.025 v 
.025 / 

;,_,,. ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER 
FOULING FACTOR: TOWER 

EVAP 
TUBE OPTION = a 
EVAP PASSES = 2 ,,,.-
ABS PASSES = 1 

= 
= 
= 

PERFORMANCE DATA 

85 F \./ 

99.1369 F 
= 57 F L.-

45 F ._,/ 

0 
0 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2063.292 TONS. 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -743.6483 

TONS. 
TONS. 

FIRST STAGE GENERATOR LOAD = 1306.869 

TOWER WATER RETURN TEMPERATURE = 99.1369 F. 
lST STG ENTER AND LEAVE TEMP = 230.2613 , 306.9109 F, AT 511.0482 mm 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 = 
SOLUTION CONCENTRATION LEAVING lST STG GEN = 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 
WEAK SOLUTION CONCENTRATION= 57.95923 %. 

BYPASS PIPING IS REQUIRED: 

62.45219 
63.59578 
61.45923 

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

0. 

%. 
%. 

FPS. 
FPS. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4496.279 

4792.218 

GPM, AT 
GPM, AT 

GPM, AT 

7.777717 
9.439309 

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 

,_,,.. 



************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** --TYPE OF UNIT = 22G 
FL TONNAGE = 1500 TONS 
CuNi TUBES: '--·-

EVAP: 
COND: 

STEAM ENTERING TOWER WATER = 85 F 
LEAVING TOWER WATER = 98.11704 F 
ENTERING CHILLED WATER = 57 F _. 
LEAVING CHILLED WATER = 45 F 
FOULING FACTOR: TOWER = 0 

ABS: 
COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

. 03 5 

. 035 

EVAP = 0 
TUBE OPTION = a 
EVAP PASSES = 2 -

• 035 L- ABS PASSES = 1 L--·· 

PERFORMANCE DATA 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2060.207 TONS. 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -744.2125 TONS. 

FIRST STAGE GENERATOR LOAD = 1304.009 TONS. 

TOWER WATER RETURN TEMPERATURE = 98.11704 F. 
lST 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 lST STG GEN= 63.65508 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 61.50587 
WEAK SOLUTION CONCENTRATION = 58.00587 %. 

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

9.:-0. 

9.:-0. 

9.:-0. 

FPS. 
FPS. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4460.258 

5159.571 

GPM, AT 
GPM, AT 

GPM, AT 

8.479651 
9.753222 

8.602015 FPS. 

THE COOLING WATER PRESSURE DROP 43.16532) FEET. 
THE TOWER WATER PRESSURE DROP S 36.31857 EET. 

STEAM CONSUMPTION IS 15013.3 LBS/HR. 
Cv VALUE FOR 115 PSI INPUT IS 94.90149 
RECOMMENDED STEAM VALVE IS HONEYWELL 3 INCH VALVE, YORK # 022-08887-000 

1.0 ,53 
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************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT = 22G "'/ STEAM..,,- 85 F 

98.10143 
= 57 F 

F FL TONNAGE = 1500 TONS ./ 
CuNi TUBES: n 

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

.,;' 

EVAP: 45 F 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

. 028 ,..---

. 025 
.025 

,_./ 

TUBE OPTION = a 
EVAP PASSES = 2 
ABS PASSES = 1 

EVAP = 
0 
0 

PERFORMANCE DATA 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2056.978 TONS. 
FIRST STAGE GENERATOR LOAD= 1300.703 

EVAP RETURN TEMP 57 F 
CONDENSER LOAD = -743.8372 

TONS. 

TOWER WATER RETURN TEMPERATURE = 98.10143 F. 

TONS. 

lST STG ENTER AND LEAVE TEMP= 228.2878 , 303.9566 F, AT 493.421 nun Hg. 
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 = 
SOLUTION CONCENTRATION LEAVING lST STG GEN = 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 
WEAK SOLUTION CONCENTRATION= 57.80399 %. 

BYPASS PIPING IS REQUIRED: 

62.28492 
63.41376 
61.30399 

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

0 • 

%. 
%. 

FPS. 
FPS. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4663.091 

5159.571 

GPM, AT 
GPM, AT 

GPM, AT 

7.777717 
9.789508 

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



************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT = 22G -- STEAM.......-- ENTERING TOWER WATER = 85 F 
FL TONNAGE = 1500 TONS LEAVING TOWER WATER = 97.08746 
CuNi TUBES: 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 = 
EVAP TUBE WALL THICKNESS = .035 EVAP PASSES = 2 --ABS TUBE WALL THICKNESS = .035 '-- ABS PASSES = 1 -

PERFORMANCE DATA 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2053.126 TONS. 
FIRST STAGE GENERATOR LOAD= 1298.703 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -744.3074 TONS. 

TONS. 

TOWER WATER RETURN TEMPERATURE= 97.08746 F. 

F 

lST 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 lST 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. 

9-:: 0. 

9-:: 0 • 

FPS. 
FPS. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4486.839 

5588.149 

8.479651 
9.811346 

9.316539 FPS. 

THE COOLING WATER PRESSURE DROP 
THE TOWER WATER PRESSURE DROP I 

STEAM CONSUMPTION IS 14952.21 S/HR. 
Cv VALUE FOR 115 PSI INPUT IS 
RECOMMENDED STEAM VALVE IS HONEYWELL 2.5 

l]ifii9 £-
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************* PARAFLOW CHILLER MODEL OUTPUT SHEET 

TYPE OF UNIT = 22G 
FL TONNAGE = 1500 TONS 
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

STEAM 

.028 /-

.025 ./ 
.025 

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

EVAP = 
TUBE OPTION = a --
EVAP PASSES = 2 --
ABS PASSES = 1 ,,.-

PERFORMANCE DATA 

************** 
85 

97. 0734 F 
= 57 F ----

45 F _ 
0 
0 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2051.355 TONS. 
FIRST STAGE GENERATOR LOAD = 1295.421 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD= -743.9929 

TONS. 
TONS. 

TOWER WATER RETURN TEMPERATURE= 97.0734 F. 
lST STG ENTER AND LEAVE TEMP = 226.5459 I 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 = 
SOLUTION CONCENTRATION LEAVING lST STG GEN 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 
WEAK SOLUTION CONCENTRATION= 57.66129 %. 

BYPASS PIPING IS REQUIRED: 

62.13116 
63.24617 
61.16129 

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

9.< 0 • 

%. 
%. 

FPS. 
FPS. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4662.453 

5588.149 

GPM, AT 
GPM, AT 

GPM, AT 

7.777717 
9.788168 

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 



************* PARAFLOW CHILLER MODEL OUTPUT SHEET 

TYPE OF UNIT = 22G __..-
FL TONNAGE = 1500 TONS .._. 
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

STEAM-

. 035 . ./' 

.035 

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

EVAP = 
COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = . 035 ----

TUBE OPTION = a 
EVAP PASSES = 2 
ABS PASSES = 1 

PERFORMANCE DATA 

************** 
85 F --

96.28852 F 
= 57 F .--

45 F ,,, 
0 
0 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2048.999 TONS. 

EVAP RETURN TEMP 57 F 
CONDENSER LOAD = -744.3837 TONS. 

FIRST STAGE GENERATOR LOAD= 1294.652 TONS. 

TOWER WATER RETURN TEMPERATURE = 96.28852 F. 
lST STG ENTER AND LEAVE TEMP= 226.813 I 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 lST STG GEN = 63.33849 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 61.23689 
WEAK SOLUTION CONCENTRATION= 57.73689 %. 

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

0. 

%. 
%. 

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. 

THE COOLING WATER PRESSURE DROP IS 43 .16532 )EET. -
THE TOWER WATER PRESSURE DROP I 42.70897 FEET. 

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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************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT = 22G 
FL TONNAGE = 1500 TONS 
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

STEAM 

.028 

.025 
.025 

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

TUBE OPTION = a 
EVAP PASSES = 2 
ABS PASSES = 1 

EVAP = 

PERFORMANCE DATA 

85 F 
96.27549 
= 57 F 

45 F 
0 
0 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD= -2047.43 TONS. 
FIRST STAGE GENERATOR LOAD = 1291.298 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -744.0173 

TONS. 
TONS. 

TOWER WATER RETURN TEMPERATURE = 96.27549 F. 
lST STG ENTER AND LEAVE TEMP = 225.123 I 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 = 
SOLUTION CONCENTRATION LEAVING lST STG GEN = 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN = 
WEAK SOLUTION CONCENTRATION= 57.53345 %. 

BYPASS PIPING IS REQUIRED: 

61.99341 
63.0953 
61. 03345 

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

0 • 

0 • 

0. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 GPM, AT 
4616.855 GPM, AT 

5974.999 GPM, AT 

7.777717 FPS. 
9.69244 FPS. 

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 

F 



************* PARAFLOW CHILLER MODEL OUTPUT SHEET 

TYPE OF UNIT = 22G . .------
FL TONNAGE = 1500 TONS 
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

STEAM -----·-
.---

.035 

.035 --.035 ----

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

EVAP = 
TUBE OPTION = a ---·· 
EVAP PASSES = 2 -· 
ABS PASSES = 1 

·----
DATA 

************** 
85 F 

96.06268 F 
= 57 F 

45 F ---· 
0 
0 

EVAPORATOR LOAD = 1498.242 
ABSORBER LOAD = -2049.218 TONS. 
FIRST STAGE GENERATOR LOAD = 

EVAP RETURN TEMP = 57 F 
CONDENSER OAD = -744.446 TONS. 

TONS. 

TOWER WATER RETURN TEMPERATURE = 
lST STG ENTER AND LEAVE TEMP = 226. 438 , 
2ND STG ENTER AND LEAVE TEMP = 154. 145 , 
EVAPORATOR REFRIGERANT TEMP = 41.298 9 F, 
COND REFR. LEAVING TEMPERATURE = 100. 506 

F, AT 475.2718 mm Hg. 

ABSORBER SOLUTION LEAVING TEMPERATURE 

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

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

62.18486 
63.30833 
61.21113 

9.:-0 • 

%. 
%. 

Hg. 
mm Hg. 

THE EVAPORATOR WATER FLOW IS 8.479651 FPS. 
THE CONDENSER WATER FLOW IS 9.702721 FPS. 
THE ABSORBER WATER FLOW IS 6094.6 1 GPM, AT 0.16098 FPS. 

THE COOLING WATER PRESSURE DROP T. 
THE TOWER WATER PRESSURE DROP I 43.50871 ET. 

LBS/HR. 
s 84.88651 

STEAM CONSUMPTION IS 14892.15 
CV VALUE FOR 115 PSI INPUT 
RECOMMENDED STEAM VALVE IS H EYWELL 2.5 INCH VALVE, YORK # 022-08888-000 
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************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT = 22G 
FL TONNAGE = 1500 TONS _,..-
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

STEAM--

.028 

. 025 -
.025 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2046.286 TONS. 
FIRST STAGE GENERATOR LOAD = 

TOWER WATER RETURN TEMPERATURE = 96.0 
lST STG ENTER AND LEAVE TEMP = 224.74 
2ND STG ENTER AND LEAVE TEMP = 153.797 
EVAPORATOR REFRIGERANT TEMP = 41.23679 
COND REFR. LEAVING TEMPERATURE = 100.23 
ABSORBER SOLUTION LEAVING TEMPERATURE = 

SOLUTION CONCENTRATION ENTERING ABSORBE 
SOLUTION CONCENTRATION LEAVING lST STG 
SOLUTION CONCENTRATION LEAVING 2ND STG 
WEAK SOLUTION CONCENTRATION= 57.5017 

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

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

EVAP = 
TUBE OPTION = a --
EVAP PASSES = 2--
ABS PASSES = 1 ·· 

DATA 

85 F 
96.04945 F ,,,-
= 57 F -

45 F 
0 
0 

EVAP RETU TEMP = 57 F 
CONDENS LOAD = -744.0416 TONS. 

TONS. 

F. 
2 8.662 F, AT 464.12 mm Hg. 

84.9549 F 
AT 6.598487 mm Hg. 
F, AT 49.52621 mm Hg. 

F. 

61. 95928 
63.05804 
61. 00178 

GPM, E. 

0 • 

%. 
%. 

FPS. THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.3 5 
4615.371 

6094.65 
GPM, AT 

GPM, AT 

7.777717 
9.689325 
. 319863 

FPS. 
FPS . 

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

STEAM CONSUMPTION IS 14853.7 LBS 
Cv VALUE FOR 115 PSI INPUT IS 1.28633 
RECOMMENDED STEAM VALVE IS HONEYW LL 2.5 INCH VALVE, YORK # 022-08888-000 



************* PARAFLOW CHILLER MODEL OUTPUT SHEET ************** 
TYPE OF UNIT 22G STEAl'f' 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 = 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 

PE ORMANCE DATA 

EVAPORATOR LOAD = 1498.242 TON 
ABSORBER LOAD = -2042.687 TONS. 
FIRST STAGE GENERATOR LOAD = 

EVAP RETURN TEMP = 57 F 
CONDENSER LOAD = -744.4855 TONS. 

TONS. 

TOWER WATER RETURN TEMPERATURE = F. 
lST STG ENTER AND LEAVE TEMP = 298.6 2 F, AT 460.9301 
2ND STG ENTER AND LEAVE TEMP = 184 6037 F 
EVAPORATOR REFRIGERANT TEMP= 6.614443 mm Hg. 
COND REFR. LEAVING TEMPERATURE = 99. 6005 F AT 48.81909 mm Hg. 
ABSORBER SOLUTION LEAVING TEMPERATURE 103 3694 F. 

SOLUTION CONCENTRATION ENTERING ABSORB 
SOLUTION CONCENTRATION LEAVING lST STG 
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 

62.01427 
63.12154 
61. 05281 

J!:-0. 

%. 
%. 

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.3 5 
4382.9 2 

6702.45 

8.479651 FPS. 
9.584154 FPS. 

11. 1743 FPS . 

THE COOLING WATER PRESSURE DROP IS 43.16532 
THE TOWER WATER PRESSURE DROP IS 48.45054 FE 

STEAM CONSUMPTION IS 14834.75 BS/HR. 
Cv VALUE FOR 115 PSI INPUT IS 81.07795 
RECOMMENDED STEAM VALVE IS HONEY ELL 2.5 INCH VAL E, 

,..--



************* PARAFLOW CHILLER MODEL OUTPUT SHEET 

TYPE OF UNIT = 22G 
FL TONNAGE = 1500 TONS 
CuNi TUBES: n 

EVAP: 
COND: 
ABS: 

COND TUBE WALL THICKNESS = 
EVAP TUBE WALL THICKNESS = 
ABS TUBE WALL THICKNESS = 

STEAM ./ 

.028 

.025 
.025 

ENTERING TOWER WATER = 
LEAVING TOWER WATER = 
ENTERING CHILLED WATER 
LEAVING CHILLED WATER = 
FOULING FACTOR: TOWER = 

EVAP = 
TUBE OPTION = a .--
EVAP PASSES = 2 ,, 
ABS PASSES = 1 

DATA 

************** 
85 F 

95.02815 F 
= 57 F ..--

45 F 
0 
0 

EVAPORATOR LOAD = 1498.242 TONS 
ABSORBER LOAD = -2039.516 TONS. 

EVAP RETURN 
CONDENSER L 

= 57 F 

FIRST STAGE GENERATOR LOAD = 

TOWER WATER RETURN TEMPERATURE = 
lST STG ENTER AND LEAVE TEMP = 
2ND STG ENTER AND LEAVE TEMP = 
EVAPORATOR REFRIGERANT TEMP = 

TONS. 

COND REFR. LEAVING TEMPERATURE = 99.5194 
ABSORBER SOLUTION LEAVING TEMPERATURE = 

SOLUTION CONCENTRATION ENTERING ABSORBER 
SOLUTION CONCENTRATION LEAVING lST STG GEN 
SOLUTION CONCENTRATION LEAVING 2ND STG GEN -
WEAK SOLUTION CONCENTRATION= 57.34208 

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

THE EVAPORATOR WATER FLOW IS 
THE CONDENSER WATER FLOW IS 
THE ABSORBER WATER FLOW IS 

2990.365 
4588.393 

6702.451 

THE COOLING WATER PRESSURE DROP IS 35. 
THE TOWER WATER PRESSURE DROP IS 42.20 

STEAM CONSUMPTION IS 14794.67 LBS/HR 
Cv VALUE FOR 115 PSI INPUT IS 78.01 95 

= -744.0977 TONS. 

F. 
295.94 5 F, AT 449.7498 mm Hg. 
183.4 22 F 
AT .598487 mm Hg. 

48.46663 mm Hg. 
F. 

%. 
% • 

%. 

7.777717 FPS. 
.632689 FPS. 

10.2493 FPS. 

RECOMMENDED STEAM VALVE IS HONEYWELL .5 INCH VALVE, ORK # 022-08888-000 
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i1YORIC1NTERNA110NAL 
CORPORATION 

Send To: 

Fax#: 

Sender: IAN CASPER 

YORK INTL Fax #: (717) 771-6820 

DATE SENT: 

I Page: # __ 

Total Pages:5 

Date: f5 /18/qlf= 

Attn: §r-+ S.rv. 
cc: 

Mail Code: 36BU Extn: 6359 

Verify #: (717) 771-6856 

TIME SENT: 
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I FORM 1M.19-F1 

mYORK. /q4 
81...c OI 

I L-
Cutlomer Order No. l Voll< Colltnol No. Voric Order No. 

ORDER FORM LNl(,1.?_"l..t.l· }\W 932../103f? . 0.1 
Job N- and l.ocallon :I Yol1c SQ. No. 

PARAFL(IW STEAM FIRED CHILLER Du Poi-iT &P'1ZtM'Wn.l.. , w11.,t:£ 
VIA: PPO·F/A ·-s i::.'I. bu t=hNI !\t! i t t1MP/JWY s 

H 0 J>uPo..JT \'C L"- .. lri 
I ,...,o,.,,IMl:NT& ST)l.T\OtJ l 
p D Sn· .. 11'W\ P,l\, r:t>.x • O?>fo 1 \"\\ tJ Q.."'(T:,. 1-e?- "'11.l RT. 52.. 
T \q q T 

Wn.M Nv'Tf;-y\ N::; I 'l (iO-O: h '" ""liJlc'Tt\1'.) "'-C 0: , ' 
MARKS 

.,_... lttlpplng IMtlvcllon•: 
UM '0\1:.. I c,,e<JE. 

Region Coda {)01-)lo<tS"-
,_) c:: ,6.'-'...JG 0\ ·1-\' - D1 • 'S;'Z.."t · '11t1ot.e.l'lnz.'\ f.'2-1:>'; 
OfdefO... Wantec!O. I Panfil Shipment Flbriclllloll ·a. Ord.- A9ollved I "Scheduled 0. 

II- 'I· 9; i -1.q -!it.I 0 YES 'Im NO 'odvea 0 NO 
ITEM PRICING TAllLE EQUIPMENT QTY. UNITMLP M SELLING PRICE 

H!ATSOUACE SIZE E1.E(). OOOE HTR TUllE 

l YIP c s T 2. 12 IG I 1-/ {o c .. x 
·:i : ;:: /i::;;;tJl4frriPe)UX'•··.<··'·::;••·· .. ··.· .. :··, .. ::y:;\p:.·,:c; .. :<:'':i}··· :'J!'-'\ 'f\:\g iiki.".: ... ::: . ....... :· ,. ..•.. . .. :'· .. ,,,:i 

'·:.,.:ua:lf:fi!l ... 
•(, ''·'=' c·· .. .. . :\H.>\UTHIUM 8RdM1dE.\' :/ > ·.· .. .::-· ... . l/·\ ::::•:., 1. 7961'< kil'<tV 1 >'·' .. 

TA8LE2.1 TUBE ENHANCEMENT 0 'A' O ·s· 
TA8LE2.1 0 CHARGE IStd. for 200-22GI 
TABLE2.1 0 2 PIECE SHIPMENT llholudea Sep. Charge) ... TABLE2.1 - p11upa 

( I\\ TABLE2.1 CUSTOMER WITNESS FACTORY TEST 1 15000 '41- lo°?>OO '] - 00 150l8. 0 300LB. 1 \ 11 f'\ 71. - TASLE2.3 ANi:ll Fl ANnES El/AP . ABS . COND . 
TABLE 2.4 MARINE WATER BOX 

ABSORBER l ."\-2- _5'q;g 
CONDENSER t It.I I 1.'l ."\1. .'l'CJ 

i EVAPORATOA \. . 2.S"\ Q 
TABLE 2.5 300 lb, WATER BOXES 

0 ABSOR8ER/ COND 
0 EVAPORATOR 

TASLE2.8 SPECIAL TUBE MATERIAL & THICKNESS . 
IKABSOABER t 9"'7c;t.. ·"1. '.'.I,, 7S1 
Dfl CONDENSER I 1.1d ... ,... ,a+"l.. tST2 .. 
illl EVAPORATOR 1 l'LC\01. '\1.. S'l l<i 

TABLE2.7 REMOTE INTERFACE 0 CARD1 
0 CARD2 

NOTE: SHADED ENTRIES ARE MANDATORY 
APPROVED BY: FOB FACTORY. domettlc p.cked7 A To .. 11 5gz.ol'.I 

-·- I bvlac!OIV 
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' II. CHILLER SPECIFICATIONS FORM 1 
Unit No. I Tag No. I Revtllon No. I Revtaion Dale I York Sales Ofder 1:w ... 

i. (\.\·i q'!i'LI ID1>9 • 01. z... 
Model No. I Coollng Cep.olty (TON) 

i.ic:,- • X 1'500 
T ... I No. of Unlla i 

A. TUBES B. VOLTAllE C. TUBEWALL TUBE MATL. D. WATER BOXES 0 STD 

)(STD 0 2<t8/3/60 0 STD MARINE t 300LB. Flanges 

DA 0 2:'-0/3160 '\l( SPECIAL 0 SPECIAL )( e/AP D 0 
D B 4HJ/3/60 'tl D EVAP __ \\( COND 0 0 

'jgJ, 0 COND_ )ill ABS D 0 
0 ABS __ 

t 300lb. Marine not available 

F. SPECIAL SHIPMENT Q. FLOW SWITCHES ':!:_OTHER 

0 SHIP UNCHARGfO )( FACTORY WITNESS TEST & D FOR YORK FACTORY USE 
D SPLIT SHIPMENT D NO BYPASS -0-SPARE PUMPS 

D COND FLOW SWITCH D BYPASS REQUIRED 0 INTERFACE CARO 1 

STEAM VALVE SIZE 0 INTERFACE CARD 2 

CNVALVE 

'PIPE 
'ORIFICE .. 

IV. PERFORMANCE SPECIFICATIONS 
COOLER COND. 

CAPACl1Y l5.QO T.R. GPM '2.9qi ID702-
STEAM CONSUMPTION EWT 51 

q,9 111&/bc LWT L\ .t;' , 
F. F. lf">,NV\'LC: 

PASS z. 1. 

11s 
P.O. 1.1.1J,n 

NOZZLE EZ. AC.1 ARRANGe. 
c;;rt.AV\ 

IV. DOCUMENTATION 

Qty. Deecrlptlon Send To: 
t Copy To• Remaining To: 

q Chiller/Healer Submittal Set District Addre11 : \tJC .. 
CJ Pana u11• York International Corp. 
q PacklngUst P.O. Box 1592 l.l.,._'fMO#ol"i', bE 
q Factory Test Report• York, PA 17405 
9 M Built Drawing Set• Attn: 1-\'/llol.'-AllTY 

All Built Sepia Set• Attn: S.rvloe Dept. • 36BE 



ilYORK® INTERNATIONAL 
CORPORATION 

INTER-OFFICE MEMO 

DATE: August 18, 1994 

P.O. BOX 1592 - 36BU 
YORK, PA 17405-1592 

SUBJECT: DuPont YPC-ST-22G absorber, Order No. 93 211 038 - 01 

FROM: Ian 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. 
I apologize for the obvious inconvenience. Please contact me with any questions 
regarding this information. 



************* PARAFLOW TEST STAND SPECIFICATION SHEET ************** 
TYPE OF UNIT = 22G STEAM SALES ORDER: 93 211 038 01 

FL TONNAGE = 1500 TONS PASS ARRANGEMENT CODE: E2 ACl 

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 
lST STG LEAVING TEMP (F) 303.7938 
lST STG GEN PRESSURE (PSIA) 9.462078 
lST STAGE GEN CONCENTRATION (WT %) 63.47372 

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: 

155.8108 
187.4814 
61. 35176 

104.4141 
57.85176 

15458.56 
10.30571 
115 

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

Cv VALUE FOR 115 PSI INPUT IS 89.05347 

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 

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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,. · ' / ttTAL , 

. 
\ \/su.,.,seoes 40.05-Ft,285> . . . -F1(61ll; 0 REVISION NC. __ _ 
/ · . ./ 0 REVISION N0.----

1 YORK INTERNATIONAL CORP.,/ ORevis:oNl\IO __ _ 7 EQUIPMENT TRANSMITTAt. 0REVISIONN0. __ _ 
::,/ _,.,-" .t l ' i ··Q REVISION NO - iy 0 TYPE ORDER - / ORIGINAL - "' --·, l/ 1 JOB NAME REGION J NE , YCRK OROER NO.iSI 

"2..0'2.. .o...J b. c:;2 ·CJ. CJl'ViTATE & ZIP 

sAtB l..M' "''o"T't?.J I ))E ... I -· 2 L TO =m· rN£Q.....r ACORS CONTRACT No. 

CITY & SATE & ZIP 
i...nx. \ I03i 

SO.NO. 
ti; - -

3SHtPTO FREIGHT CHARGES •.r. eQlllT ; 

al 01 

CATE----
OATE----
OATE----
DATE----
DATE- -- ----
CATE 

av __ 
av __ 
av __ 
av __ 
av -

FACTORY REVIEW 
CREDIT 

IN SU HANCE 

TAX 

LEGAL 

ORDER ACCEPTABLE [ 
ORDER ACCEPTASU: c 
WITH QUAUFICA TIONS: 
(SEE ATTM;HEO) 0 COLL. J1 ?REPAID CIO ' "Ci{ FREIGHT AU.OWED RETURN APPACVEO ORDER 

C.).Pe2l 0 ADD TO INVOICE TO AOOAESS 
A.iJb 52.. 0 AIR FREIOHT ATTN. 

CITY & STATE HIP SHIP VIA 

'·"' \ - I MARI( SlilPMENT 
("_\-\- 1.. 

SHIPMENT wANrao: 0.t.re I ReouesTeD oATe AT I sPec1"L sHiPP1Na lNS';'RucToNS 11 .. ,.ttl..1--i) n"- i.t 
-S\.l'-'I i.C\ .. " 1.11 1cri1N r .... qqh-

lAOERJSAl.ES COD& I DOES OAOEA INCLUDE LIQUC>ATED DAMAGE iY OR OTHeR 
QJ.. • 01- CLAUSES APPUCABlE TO VOAI<? vesO NO I TRACING AREA # I ARE All. ITEMS IN THIS OffDJ! .. IN WITH YOf!K APPAOveo I 

E°'1'1=: I POUC'!' AHO l'f'OCEDUA!? I i YES. NOD IF "NO" SEE: iDENT. NC. 

SALES CREDIT· PA,.TICIP,NTS : OISTRICT MGA. 
NAME OIST : COOE 

NO. '. 110. VOLS "' I CHl!CX UIT (Trannl '" , ....... , Otd .. , COPIES 
' 

"'- C..VL. • C:.. '--I ILV° I'\\ ! ?_'\'\.. 51\1; 'til2. \ l\l'l ' TRANSMITTAL LETTER 
: I I E.O.T. 

I OACERFORMS l 
'OTAL I Pl\JCINQ SUMMARY I 
JS OAOef' AELEASEO FOA FASAlCAl'ION? vo .. x NON-YORK V!NOOR O'JOTES AND DRAWINGS 
1. QI NOD Yl!SO NOD 

OAT! U ll't. }fl CC*'"'"'"' 
2. ve:JO NOD vesO NOD CUSTOMER P.O. (orin.ll.J>'ll7L1.1(a, 111--··· 
3. NCO YESO NOD ACl<NOWU!OG!MENT t.ETTEA IAIC) I ACCl!PTANCE LETTER O·"' 
4, ve:iO NOD vesD NOO \ ve·;O NOD vesO NOO OFFER OF SALE 5. 

I I . a. ve:;O NOD vesO NOD SPEC:AL 81LL!NG INSTJllUCTlONS 
No.Collin Sy FtlCIOfY iJy Dill BUSINESS INFORMATION FOAM I l 3 YORK APPROVAL PRINTS ii! 0 I ' V&NOOR PRINTS/INSTRUCTIONS ti! 0 l:li'· VOAK OAD!AILOST JOB SURVEY 

j COttSTRUC':'ION P"llNTS B 0 !)SC. !JI 1!U PROOUCT OAT A SHEETS ' j INSTRUCTIONS (SPECIAL) JI 0 .:r"ulr:',( l:l'ij SPECIFICATIONS WITH O!HEAAL CONDITIONS 
l INSTAUCTIONS (STANDAROI 0 AHO NJ!:::E!SAR'f C'!OARl!Sl'ONCENCE 

---al ;lWQI. ANO/OR (AllenciOfl l Complete Adlll'llll INSTANT CREDIT AUT'M. I 
NSTAUCTIONS TO: .. MICI 

"'CA.fl/ ,.,.,. 
i'"'l"'fN: M1'4;. 

MIC TRANSMITTAL ATTACHED 
!)£' 1q70> 

FAS. RELEASE CATE FOA F=IAU PRICE 

SECURED PRICE (PURCHASE ORC>ER LESS 1, 2 & 3 BELOW) ••• $ s-q '2.. oO 

1 ·use· TAXES ONLY INCLUDED IN P.O .•..•••••••..•••••.•••• 
2. MAINT. CONTRACTS ........... ' ................... 
1 FEES, INSURANCE, BONDS, PERMITS, SPECIAL COMMISSIONS., •••• 

roTAL PURCHASE OROER ••••••••••••••••••••••••••••••• ' 5i oO 

CATS 

R. 
SALEIAHT. 

, , . - ... 1 .... .. 

lf\1 II -I 
l'-'l . . . 

If '\'\. r1 
1..,,. µ. / 
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FGW 155.19-F1 

ilYORK AMllal!No. Aw.Oma .... OI 
l 

C:U-Ofder No. I YOllC Contnd Na. I YOric OfClw No. 

ORDER FORM Lnt,1..,t.1.ltl· !-\w q32-l IO?,g • 0.1 
.;oa N8IM Md l.ocldon i YOltl8Q.No . 

PARAFLOW STEAM FRED CHILLER 01.1 f.ic?.-e1M't,,.>l'M... I wi ... ,1::£; 
VIA: PflO.f/A 

s EL. l:. cu Fb .. rr ! r I s I It 0 E.T. L>u PorJT \'c tn 
I ,.., o ...... , ST,.,.·,ol\) l 
p D l:'iL PiO: u..,. ·w1"Jlw\.. s "rPt TIO°""\ P .Cl • f.:t>x · Oll. I 

"'' D.cn..15-i;..,) 2.\,. ;,1',)l) R.i. Sl. 
T T I 'Hi'O· o: l... N: O: . 

c.H-1 ..... ......,. lnlWlldoN: 
c;.vu.R.1-1::1:' MAll(S '10 -

Aegiol'I CocM '4CZ '3•i..)IJ\S'· i<J >J6 ot. ·u'. 01 · 4S°">'L"I .. • lo"LT,; 
OnWO... W..-ciO. I p..u.i Shlptnn FIDrlGlllan ,...... "Ollll er. IWlellllld I "Sc:lheclulM Diie 

II- l-'13 , . ,_c; ·'fa.\ CJ Y1!S '!Ir VO ONO 
ITDI PRICING TABl.2 EQUIPMENT QTY.I UNIT IHJI ! .. IEWNGPRICE 

HUT 9C1URC1 llZI EIS:. CCCI! HTll 'NII! I : 

1. vlP s I 2. I 2 IG I ·X I 
' c T ID ·C I 

.... 
: .. . . TMslet.1 UMTTI'Pi!.: 3Z.l. ?:· . :, i • 1 i •Ill .. • 

,: ' 
.... TML!1.1 LITHIUM SAOMIOE 32. 4 .J' .. l;_ I ' I 170n1" • ki&2'. 5!llf7Cf 

T'ABl.E 2.1 TIJBE ENHiUCEl.IENT 0 "A" D •e• i i 

T'ABl.S 2.1 0 SEPAPJ,TE CHARGE /Std. fer 200-2201 I 
I 

TABl.E 2.1 Cl 2 PIECE SHIPMENT (lnaudes Sm. Olarge) 
TA8LE2.T 0 SPARE ·:IUMPS : 
T'"8Le 2. 1 CUSTCMl!R WITNESS FACTORY TEST I 
TABLE2.2 ii WATER FLOW SWITCH !ii" 150 La. 0 300LB. 1 i it.. 
T'ABLE2.3 - ANRI rNAP . AR.C: . rn..,,, . 
TA8LE2.4 MARINE WATER BOX i 

ABSOAl!IEA 1 I 

'il CONDENSER i. I'+ I ·"'l...' 51l'i 
EVAPORATOR \.. I la\'i.l... ,"\1...; 

TABl.!2.S 300 b. WATER BOXES 
] ABSORBER I COND 
[J EVAPORATOR 

TABLEU SPECIAL TUBE MAT!AIAL &. THIO<NESS 
U ABSCRIER L .. .lt1. :=.t,. 1i 

NiNDENSER l 1.1 .. l'V"t , .. ., t .5'11... 
(J EVAPORATOR 1 ·"1. S'll ICJ 

'rA8LE2.7 REMOTE 0 CARD1 
0 CARD2 

NOTE: SHAC1:0 ENTRIES AAE MANDATORY .. 
APPROVED BY: f08 l'ACTORY. dolMstlc pecked Toi.I S 51S,i\I 

---·- 1111.o i.crotv 
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U. CHILLER SPECIFICATIONS FORM 155.19-F1 
Uni No. I Tag No. I VOiie Sala Order ':EET 'Z-

i. i z.. 
Model Na. CooiRO (TON) I I No.otum. i 

'!Or • & T· 'Z.'Z.'-' • i..t(. • C.. • X 
A. TUBES B. VOLTAGE C. TU6C: WIU. TUBEMATL D. WATER BOXES 0 STD 

)ill' STD 0 STD MAANEt 300LB. Flanges 

0 A )I' SPECIAL 0 SPECIAL li( FNAP 0 0 
0 B 460l3leO 'Cg( 0 fNAP __ M COND 0 0 

Bt 0 COND_ ){ASS 0 0 
0 ABS __ 

I t 30Clb. Marine not available 

F. SPeCIA1. SHIPMENT G. Flt:J.Y SWITCHES H. OTHER 

0 SHIP UNCHARGED 
FOR YORK FACTORY UBI 0 FACTOA't' 'MTNESS TEST 

0 6PllT SHIPMENT 0 NOBYPASS 0 SPARE PUMPS 
0 COND Ft.C1N SWITCH 0 BYPASS REQUIRED 0 INTERFACE CARD 1 

STEAM Vfl.l.VE SIZE 0 INTERFACE CARD 2 

I CV VALVE 

•PIPE 

'ORIFICE 

IV. PERFORMANCE SPECIFICATIONS 
COOLER CONC. 

CAPAc:TY -1S00 T. A. I· ! I 
GPM I 

: i i.qq1 : lo1o2.. 
STEAM CONSlJMPTION abtlhr) i EWT S1 t5 

f'i,32 I LWT 4'i' ! If< I 

i F. F. ... 
q IS ''it ! I 
· PASS I l. 1 

P.O. lt 2. 3 (§' NOZZLE EZ. 115 psj s4t.-' • .,...,E 

IV. DOCUMENTATION 

Qly. Deeorlptlon 
Send To: 

1 co,iyTo• Rem8inln9 T'o: 

I 
; 

q Chiller/Huter Submlaal SM OlatriotAdaren: \....X:., 
'f Pana LJlt• 'tork lnt8rnatlonal Corp. c.oi..by q Paolclng Ult F'.O. Box 1S2 1C\-ro! 

' Factccy T'• Aepott• 'i'ork, PA 11405 
9 - Built Craving Set• ' Attn: rt,.i.1.1t•ry 

,. Bult Sepia Set* I s.r,,;oe 0.pt. · 36BE 



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

TYPE OF UNIT = 22G STEAM 
PASS ARRANGEMENT CODE: E2AC1 

EVAPORATOR CONDITIONS 

SPECIFIED 

CAPACITY (TONS) 1500 
FLOW (GPM) 2990.365 
ENTERING TEMPERATURE (F) 57 
LEAVING TEMPERATURE (F) 45 
PRESSURE DROP (FT w.c.) 43.16532 
EVAP TUBE WALL THICKNESS .035 
EVAP PASSES 2 
EVAPORATOR FOULING FACTOR .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 
lST STG LEAVING TEMP (F) 307.9449 
lST STG GEN PRESSURE (PSIA) 9.59643 
lST STAGE GEN CONCENTRATION (WT %) 64.09446 

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: 

157.0358 
188.0382 
61.8625 

106.2244 
58.3625 

15217.28 
10.14485 
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THE BYPASS DIAMETER PIPE SIZE IS 8 INCHES. 
THE ORIFICE SIZE NEEDED IS 5.75 INCHES. 

PSI INPUT IS 97.22837 

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 
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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 
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Cv VALUE FOR 115 
RECOMMENDED STEAM VALVE IS HONEYWELL\INCH VALVE, YORK #-022-08887-000 

LJ-"/ per Jc.J koh\e ( 



engineering output for paraf low chiller 
======================================= 

model: 22g tube option {a) steam consumption [lb/hr] 13389.221 

tube types: absorber 
mkt # 503 
cu{lOO%) 
19 fins/in 
# tubes=ll94 
diam[in]= .523 
wall[in]= .025 

tube leng {in) 315.00 pump 

location t[deg f] 
-------- ======== --------

1 259.034 
2 295.897 
5 295.897 

10 128.927 
12 115.478 
13 103.589 

13ed 103.589 
ed 103.589 
14 126.172 

14ed 125.972 
15 139.785 
16 85.000 
17 94.028 
19 41.985 
21 57.000 
22 45.011 
24 103.398 
25 94.028 
26 97.812 

26mix 97.452 
29 189.287 
30 189.886 
33 148.396 
34 189.287 
36 152.187 

operating conditions: 
===================== 
evaporator: 

load (tons] 
flow [gpm] 
entering temp. [deg f] 
leaving temp. (deg f] 
pressure drop (psi] 

condenser 
mkt # 777 
cu{lOO%) 
bare tube 
# tubes= 404 
diam(in]= .750 
wall[in]= .028 

ratio 14.34 cone split 

cone(%] press(mm 

3.78 

Hg] 
======= ============ 
57.370 .000 

.ooo .000 
62.126 .ooo 
62.126 .000 
57.370 .000 
57.370 .000 
57.370 .ooo 
57.370 .000 
61.671 .000 
61.671 .000 
61.671 .000 

.000 .000 

.ooo .ooo 

.ooo 6.793 

.ooo .000 

.000 .000 

.000 54.425 

.000 .000 

.ooo .000 

.000 .ooo 

.000 .000 

.000 481. 491 
57.370 .000 
61.150 .000 
61.150 .ooo 

evaporator 
mkt # 503 
cu{l00%) 
19 fins/in 
# tubes=1404 
diam[in]= .523 
wall[in]= .025 

educt split .oo 
mass flow[ lb/hr] 
=============== 

137590.92 
10532.52 

127058.41 
127058.41 
255971. 98 
255971.98 
255971. 98 

.oo 
238121. 77 
238121. 77 
238121.77 

.00 

.oo 
17850.21 

.oo 

.oo 

.00 

.oo 

.00 

.00 
7317.69 

10532.52 
118381. 05 
111063.36 
111063.36 

1500.000 
2990.231 

57.000 
45.011 
15.269 

absorber/condenser {tower): 
absorber flow (gpm] 5159.337 

5159.337 
85.000 
97.812 
14.002 

total cond/bypass flow [gpm] 
entering temp. [deg f] 
leaving temp. [deg f] 
pressure drop (psi) 

heat ex #1 load [btu/min] 24283.988 
heat ex #2 load [btu/min]157950.460 
heat ex #3 load [btu/min] 31121.512 
1st st gen load [btu/min]232871.940 

abs load [btu/min] -385982.688 
cond load [btu/min] -146168.814 

2nd st gen load [btu/min] 179158.241 

evap fouling factor [hr-ft-2-f/btu] .00025 
tower fouling factor [hr-ft-2-f/btu] .00025 

# of evaporator passes 2 
# of absorber passes 1 



. • 
heat transfer 

absorber 
condenser 
evaporator 
gen#l 
gen#2 

coefficients 
(inside) (outside) (overall) 
1968.003 344.248 272.243 
2230.985 1109.970 620.857 
1415.489 1068.900 525.711 
3919.195 239.034 236.880 
1746.116 374.270 323.540 

water velocity [ft/s]: 

7.89 
9.79 
7.78 

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 paraf low chiller 
======================================= 

model: 22g standard tube option steam consumption [lb/hr] 13327.108 

tube types: absorber 
mkt # 666 
cu(l00%) 
bare tube 
# tubes=1194 
diam[in]= .625 
wall[in]= .025 

tube leng (in) 315.00 pump 

location t[deg f] 
======== ======== 

1 256.877 
2 293.446 
5 293.446 

10 128.850 
12 115.386 
13 103.674 

13ed 103.674 
ed 103.674 
14 125.956 

14ed 125.756 
15 139.369 
16 85.000 
17 91.927 
19 41. 985 
21 57.000 
22 45.011 
24 101. 405 
25 91. 927 
26 95.779 

26mix 94.474 
29 187.043 
30 187.686 
33 147.101 
34 187.043 
36 151. 299 

operating conditions: 
===================== 
evaporator: 

load [tons) 
flow (gpm) 
entering temp. [deg f] 
leaving temp. [deg f] 
pressure drop [psi) 

ratio 

condenser 
mkt # 777 
cu(100%) 
bare tube 
# tubes= 404 
diam[in)= .750 
wall[in)= .028 

14.34 cone split 

cone[%] press[mm 

3.78 

Hg) 
======= ============ 
57.395 .000 

.000 .000 
62.157 .000 
62.157 .000 
57.395 .000 
57.395 .000 
57.395 .000 
57.395 .000 
61.697 .000 
61.697 .000 
61.697 .000 

.000 .000 

.000 .000 

.000 6.793 

.000 .000 

.000 .ooo 

.000 51.288 

.000 .000 

.000 .000 

.000 .000 

.000 .ooo 

.000 459.245 
57.395 .000 
61.175 .000 
61.175 .000 

evaporator 
mkt # 503 
cu ( 100%) 
19 fins/in 
# tubes=1404 
diam[in)= .523 
wall[in]= .025 

educt split .oo 
mass flow[ lb/hr) 
=============== 

136875.98 
10487.25 

126388.73 
126388.73 
255467.68 
255467.68 
255467.68 

.oo 
237652.64 
237652.64 
237652.64 

.00 

.00 
17815.04 

.00 

.oo 

.00 

.oo 

.00 

.oo 
7327.79 

10487.25 
118591. 70 
111263.91 
111263.91 

1500.000 
2990.231 

57.000 
45.011 
15.269 

absorber/condenser (tower): 
absorber flow (gpm] 6702.147 

6702.147 
85.000 
95.779 
11. 238 

total cond/bypass flow (gpm] 
entering temp. [deg f] 
leaving temp. (deg f] 
pressure drop (psi] 

heat ex #1 load [btu/min] 23869.081 
heat ex #2 load [btu/min)154809.726 
heat ex #3 load [btu/min) 30026.201 
1st st gen load [btu/min)231791.652 

abs load [btu/min] -384715.822 
cond load [btu/min] -146370.962 

2nd st gen load (btu/min] 178654.954 

evap fouling factor [hr-ft-2-f/btu] .00025 
tower fouling factor [hr-ft-2-f/btu] .00025 

# of evaporator passes 2 
# of absorber passes 1 



heat transfer 

absorber 
condenser 
evaporator 
gen#l 
gen#2 

coefficients 
(inside) (outside) (overall) 
1693.168 260.728 213.389 
2167.094 1110.336 615.917 
1415.489 1068.900 525.711 
3914.716 239.034 236.864 
1739.866 373.833 323.028 

water velocity [ft/s]: 

6.94 
9.62 
7.78 

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 paraf low chiller 
======================================= 

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

tube types: absorber 
mkt # 503 
cu(lOO%) 
19 fins/in 
# tubes=1194 
diam[in]= .523 
wall[in]= .025 

tube leng (in) 315.00 pump 

location t[deg f] 
======== ======== 

1 256.610 
2 293.014 
5 293.014 

10 128.259 
12 114.863 
13 103.021 

13ed 103.021 
ed 103.021 
14 125.377 

14ed 125.177 
15 138.932 
16 85.000 
17 93.178 
19 41.985 
21 57.000 
22 45.011 
24 102.567 
25 93.178 
26 96.967 

26mix 96.202 
29 187.627 
30 188.250 
33 147.244 
34 187.627 
36 151.133 

operating conditions: 
===================== 
evaporator: 

load [tons] 
flow (gpm] 
entering temp. [deg f] 
leaving temp. [deg f] 
pressure drop (psi] 

ratio 

condenser 
mkt # 777 
cu(100%) 
bare tube 
# tubes= 404 
diam[in]= .750 
wall[in]= .028 

14.34 cone split 

cone[%] press(mm 

3.78 

Hg] 
======= ------------------------
57.206 .000 

.000 .000 
61. 939 .000 
61. 939 .000 
57.206 .000 
57.206 .000 
57.206 .000 
57.206 .000 
61. 495 .000 
61. 495 .000 
61. 495 .000 

.000 .000 

.000 .000 

.000 6.793 

.ooo .000 

.000 .000 

.000 53.098 

.000 .000 

.000 .000 

.000 .000 

.000 .000 

.000 464.869 
57.206 .000 
60.986 .000 
60.986 .000 

evaporator 
mkt # 503 
cu(100%) 
19 fins/in 
# tubes=1404 
diam[in]= .523 
wall[in]= .025 

educt split .oo 
mass flow( lb/hr] ------------------------------

137513.53 
10506.39 

127007.14 
127007.14 
255761. 58 
255761. 58 
255761. 58 

.oo 
237926.04 
237926.04 
237926.04 

.00 

.00 
17835.54 

.oo 

.00 

.oo 

.00 

.oo 

.00 
7329.15 

10506.39 
118248.05 
110918.90 
110918.90 

1500.000 
2990.231 

57.000 
45.011 
15.269 

absorber/condenser (tower): 
absorber flow [gpm] 5682.324 

5682.324 
85.000 
96.967 
15.400 

total cond/bypass flow (gpm] 
entering temp. [deg f] 
leaving temp. [deg f] 
pressure drop (psi] 

heat ex #1 load (btu/min] 24225.633 
heat ex #2 load [btu/min]156236.023 
heat ex #3 load [btu/min] 30649.068 
1st st gen load [btu/min]231984.819 

abs load (btu/min] -385065.398 
cond load (btu/min] -146205.739 

2nd st gen load [btu/min] 178852.820 

evap fouling factor .00025 
tower fouling factor .00025 

# of evaporator passes 2 
# of absorber passes 1 



heat transfer 

absorber 
condenser 
evaporator 
gen#l 
gen#2 

coefficients [btu/hr-ft-2-f): 
(inside) (outside) (overall) 
2119.084 343.620 274.555 
2214.881 1110.040 619.625 
1415.489 1068.900 525.711 
3913.887 239.034 236.861 
1741.099 374.005 323.188 

water velocity [ft/s): 

8.69 
9.77 
7.78 

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 
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Tower Temp Split Flow Press. Drop 
(F) (GPM) (ft of Water) 

85 - 100 4474 31.6 
85-99 4792 33.8 
85-98 5160 36.3 
85- 97 5588 39.7 
85- 96 6095 43.5 
85-95 6702 48.5 

Steam Consumption 
(lbs/hr) 
15535 
15357 
15190 
15017 
14845 
14678 

1flhr 

I Ol o 
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