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1 JOBNO.
2 | cusTOMER  Univemity of Michigan REFERENCE NO. Dave Caspary f
3 [ ADDRESS PROPOSAL NO.
4 | PLANT LOCATION DATE ST10712062
5 | SERVICE OF UNIT  Walst Heatar o COUTEM NG, T E Revislon®
6 |SiZE  H050485"4Pass TYPE 500" D-tube o CONNECTED N - -
7 | SQFT.SURFIUNIT T 7.9 SHELLS/UNIT ONE (3} SQLFT.SURFISHELL Trery 1.9
8 FERFORMANCE OF ONE URIT
9 SHELL SIDE TUSE SIDE
10} FLUID CIRCULATED STEAM WATER
11| TOTAL FLUID ENTERING LEIBR 334 K TbfAr 50 GPFW
12 VAPOR LBHR
13 LIQuUD LB/HR 2489.0 T
14 STEAM LB/HR 3448
15 NON-CONDENSABLES Le/HR B
16| FLUID VAPORIZED OR CONDENSED LB/HR
171 STEAM CONDENSED LB/HR 3348
18| SPECIFIC GRAVITY U099
191 VISCOSITY @ TEMP cP @ °F a 059 @ 0 T
20| MOLECULAR WEIGHT R T
21 SPECIFIC HEAT BTUILB-F 0.9%8
22 THERMAL CONDUCTIVITY BTUMHR-FT-°F 1.366
23 [ LATENT HEAT BTILE B B
24 | TEMPERATURE IN °F 2668 50.0
25| TEMPERATURE QUT oF 266.0 16800 -
26| OPERATING PRESSURE PSiA Y T
27 NO. PASSES PER SHELL ONE (1) FOUR (4}
28| VELOCITY FT/SEC 1B
26| PRESSURE DROP PSI N TRV I X B
30} FOULING RESISTANGE (Min)  °F-FT-HRIBTY 0.6007 - TTTTTo.060s
31 [HEAT EXCHANGED  3219715. BTU/MR MTD CORRECTED ¥42.0 -8 ¢
32| TRANSFER RATE - SERVICE  2BB.7 BTU/HR-FT°-°F
34| DESIGN PRESSURE PSIG 300 750
351 TEST PRESSURE ) PSIG| i A )
46 | DESIGN TEMPERATURE {Mauhin) °F 300 / +20 300 i +20
37| TUBESs Admirally T NO. BUB oo 05250 Bwe 18  LENGTH 98" St LghitcH @.7E™Tn |
38| SHELL Carbon Steel 0 5.010 ab 525" SHELL COVER == (INTEGHREMOV)
39| BONNET/G@ANREL - Cast fronm CHANNEL COVER ="
40{ TUBESHEET-STATIONARY  Carbon Steel TUBESHEET-FLOATING -~
&t| BAFFLES CROSS  Carbom Stgel TYFE Sog. [FLOATING HEAD COVER =
42] BAFFLES-LONG  — - TYPE - INMPINGEMENT PROTECTION  —
43| TUBE SUPPORTS  —-
44| TUBE TO TUBESHEET JOINT  Machanlcally Rolled
45| GaskETs ~ " Compressed Fiber PACKING  —
48| CONNECTIONS-SHELL SIDE N~ TATZ" Yop© out 1" Boiém - RATING NPT
47 | BONNET/@HANNSL SIDE N T cur T RATING WFT
40 CORROSION ALLOWANCE « SHELL SIDE  — ‘ TUBESIDE ==
48[ CODE REQUIREMENTS  Commercial Standard T TEMA CLASS ™ ---
50 OTHER - Note- The Steam Inlef Connectlon fo ba locate beyond the Bundlg
51) HEMARKS  WWater to be flowing prior to Injection of Bieam.
52] Mols: Non-Removable Bundle -
s3] -
s4|
' - asco * 2777 Waiden Avenue, Bulielo, NY 14225+ TVE (718) GHa-2] 20 Wl OCany CREmisisu s

MAT-1B-J8us  17:18

Basco/Whitlock Shell and Tube Heat Exchangsr

= APl Ketema + 2300 West Marshall Drive, Grand Prairie, TX 75051 (972) 647-2626 Fax: (972) 8411518

* www.oplihesttrancfer.com
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NOTE : . F5i 81 3 SHIFPING FLIG "1 * MPT SIZE . . [R.psTIC | 5-00e8
1. _u.mw_r_. HOLT HOLES 70 BE EQUALLY - . ; _ : : :
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OIMENSICMS & DATA DESIGH DATA SHELL | TLBE |4 TYPE *500° U-TUBE
CERTIFIER F{R DEs. PRESS. P.8.1.6.) 2300 150 |3 - y
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DROER TEST FRESS. P.S.1.G. 2 8 =
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MAY-1B-2882 1711
STXWin Davis Caspary
FILENAME:

INPUT DATA: |
FLUID CONDITION/FLULID CODE |
FLUID NAME [

C:\Program Files\STXWin\Files\Chemical

DATE

SHELL SIDE
HOT STEAM / O
USER DEFINED

Dl LU Zund
.Dept.u, tube,.0306c0.experiment

P.DP4-D4
3:l/ pm

TURE SIDE
COLD LIQUID/ 1
WATER

!
|
[
TOTAL FLOW RATE (LB/HR}) / (GPM) | 344.8 / 0.0 i 2481.0 / 5.0
IN/QUT TEMPERATURES. (DEG F)| 266.8 / 266.8 | 50.0 / 180.0
OPERATING PRESSURE {PSIA) | 39.7 i 0.0
ALLOWABLE PRESSURE DROP (PSI)| 0.00 | 10.00
FOULING RESISTANCE | 0.0007 | 0.0005
MAX/MIN VELOCITY ALLOW.. (FT/SEC)| 0.0 / 0.0 ] 8.0 / Q.0
THERMAL COND. (BTU/HR/FT/DEG F)| 0.000 [ 0.366
SPECIFIC HEAT. (BTU/LB/DEG F)| 0.000 | 0.998
SPECIFIC GRAVITY | 0.0000 | 0.9913
DENSITY (LB/CU ET)L| 0Q.000Q | 61.8548
BULK/WALL VISCOSITY (cP) | 0.000 / 0.000 | 0.587 / 0.332
LATENT. HEAT (BTU/LB) | 933.9 |
TOTAL HEAT LOAD, BTU/HR: 321975, CORRECTED MTD, DEG F: 142.007
PASSES (ACTUAL: .4; LAYOUT: 4) FLOW - QUADRANT (MTD CE1.000)
PERCENT CLEAN.........:100.0 MAX TUBE LENGTH.....: 15.0
RECT., PITCH WIDTH.....IN: 0.0 SERVICE FACTOR......... :.3.0
SEGMENTAL SELECTION # 1
TURE MATERIAL COPPER TUBE Q.D., IN...: 0.6250 TUBE I.D., IN.: 0.527C
TUBE PITCH, IN.: 0.750000 TUBE PATTERN....: TRIANG OTL.....vvev.. : STANDARD
UNIT TYPE:.....: 61 DESIGN PSIG, SS5.: 300 P e e eeemeennat 150
DRILLING. .. ._... = STANDARD SHELLS IN SERIES: 1 SEAL STRIPS?..: NONE
GEOMETRY: SHELL I.D.......IN.: 5.010 SHELL SIDE: TOTAL DELTA P.PSI: 0..000
REQ'D/BCT TL..vovu.. Fr.: 2.97/ 3.00 SHELL NOZZLE LOSS....... PSI: 0.000
NUMBER OF TUBES. . .vercucnel 16 55. CLEAN COEFFICIENT.... ee.: 2000.00
ACT. SURFACE AREA...SQ. FT.: 7.85 55 FOULED COEFFICIENT...... : B833.33
MIN/ACT END ZONES..IN.: 0.000/ 0.000 SS REYNOLDS NO........ue.u.. : 0.
QUTER TUBE LIMIT........ IN.: 4.414 ENTRANCE VELOCITY....FT/SEC: 0.000
BAFFLE SPACING..........IN.: 22_500 BUNDLE CROSS. VEL..... FT/SEC:  ©0.000
SHELL/TUBE NOZZLE I.D,IN.: 0.000/ 1.049 NOZZLE VELOCITY...... FT/SEC: 0.000
WINDOW AREA.........SQ. ET.: 0.000 WINDOW. VELOCITY ... - ....FT/ASEC:.  0.000
BAFFLE CUT.. (%diam)/(%area): 0.0/ 0.0 TUBE SIDE: PRESSURE DROP..PSI: 0.358
NUMBER OF CROSSES..... . oz 0 TS CLEAN COEFFICIENT ... .uww.: 733,51
SHELL EFFECTIVENESS........: 0,000 TS FOULED COEFF. (REF S/S)..: 452.53
OVERALL: HEAT TRANSFER RATE..: 288.68 TS REYNOLDS NOvvuvievwnnwenn : 12676.
TUBE MEBN METAIL TEMP..DEF F: 216.7 TUBE VELOCITY........ FT/SEC: 1.B39
SHELL MEAN METAL TEMP.DEG F: 266.8 LENGTH CORR. {REI<106800)....: 0.000Q
DIFF. THERMAL EXP....... IN.: 0.0022
Unit Selected: 05036 - 22.500 - 4 Special

TOTAL P.B4



