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Appendix A

Heat Transfer Area

The required heat transfer area, A for a heat
exchanger is calculated from

‘N7
amount of heat transfer
overall heat transfer coefficient
5T"m = log mean temperature difference
= (5T2 - 5T1) | In(5T2 [ 5T )
5TA and 5T2 are defined as ahown in Figure A-I

Where Q

Owection of flow
Worm fluid

The X3
Tho

Orrection of flow
Cold flud

Direction of flow
—_—

Worm flwd

TEMPERATURE
[}

-
‘ca

Oirection of flow
Cold fMuid
rCﬂ }é‘_ |

DISTANCE FROM COLD-FLUID INLET -~ DISTANCE FROM COLD-F_UID INLET —

()

Figure A-1 Temperature differences in (a) countercurrent
and (b) parallel flow



Appendix B

Overall Heat Transfer Coefficients

Typical estimates of the overall heat transfer
coefficients, , (including fouling and wall resistances)
that are used in preliminary design are listed below [38:
487] .

System , BTU/hr.ft ?°F
Condensing vapor to boiling liquid 25C
Condensing vapor to flowing liquid 15C
Condensing vapor to gas 2C
Liquid to liquid 50
Liquid to gas 2C
Gas to gas 10

Partial condenser 30



Appendix ¢

Utility Costs

The rate of various industrial utilities, as of in
January 1979, are as follows [37: 881]

UTILITY Cost
Steam
500 psig us$ 2.00-2.40/1000 Ib
100 psig 1.00-2.00/1000 Ib
exhaust 0.05-0.089/1000 Ib
Cooling water
well 0.06-0.30/1000 gal.
river or sea 0.04-0.12/1000 gal.

tower 0.04-0.16/1000 gal.



Appendix D

Summary of The Designed Networks

D1. Unrestricted matching

DIl [33: 153]
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Al 239° v A
H2 ]

170°
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1200 4 L
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120-
148°

96°
106°

50°
280°

115°

(kw/°c)
7.032
8.440

Cl  9.144
C2 15.000

(kw/°c)
1.4
2.0

Cl 3.0
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DI.4 [26: 745]
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D2.  Restricted matching

Taking problem D1.17 as an example, the minimum
utility requirements are 2925.8 kw hot and nil cold.  The
matching of hot and cold stream pairs are (2,3), (3,2),
(4,1) and (4,3). If one of these stream pairs becomes
forbidden, the corresponding extra-utility requirement
will be 26.4, 0, 0 and 132 wunits, respectively.  The
network structures for these restricted conditions are
shown below.

2.1 Matching of H2 and C3 is forbidden.

KW/°C
160 * 5274 , kwrg)
H T REE 10.548
249" 1013779140 133°
H2 — S 12.660
2976 A0 11107.71060
H3 646.8 O e 17.724
271° 36 R 103.2  146°
H4 s 8.400
160" 95
0 Cl 6.096
217" 116"
- CQ 4.864
250" A A 140"
- 00 0 3 12.000
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D2.2  Matching of H3 and C2 is forbidden.

(kw/°c)

160° 5974 110°
249° 2755 390.0 £ e nge 0
H2 727° 0 7“33t50 tl%fll 1C6° 12.660
271° 308 4913 N e 146° 17.724
8.400

160° o5
217° " e C 6096
— Q4864

250° 140
O-0———O 3 12.000

D2.3 Matching of H4 and ClI is forbidden.
The designed network is identical to that obtained
in D2.2

D2.4 Matching of H4 and C3 is forbidden.

(kw/°c)
" 160° 527.4 110
p 249" 278.5 390 6.6 133" 10.548
. 227° 909.5 1235.1  105° 12.660
271° 491.3 v’ 5AB.7T  146° L1724
H4 ] (N 8.400
1600 950
217° A 115° Cl 609
2500 132 - 140° Co 4864

b - C3 12.000
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