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Application of temperature-difference uniformity optimization principle

to path arrangement of multi-stream heat exchangers
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(Research Institute of Thermal Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: The concept of dimensionless temperature-difference uniformity optimization factor was

proposed. The application of this factor to path arrangement was studied. The study showed that

dimensionless temperature-difference uniformity optimization factor was an effective evaluation criterion of

path arrangement of multi-stream heat exchangers and the design of multi-stream heat exchangers could be

guided by this factor.
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Table 1 Condition parameters and structure parameters

of multi-stream heat exchanger

Entrance
Item
A B C

flowing arrangement flowing direction 0 —1 0
structure parameters fin density/piece * m~! 239 239 239

fin thickness/mm 0.6 0.6 0.6
condition 1 flow/kg * s~ ! 1.08 1.25 0.97

inlet temperature/K 282.9 307.9 312.1
condition 2 flow/kg + s ! 1.52 1.75 1.35

inlet temperature/K 285.9 318.3 323.7

FERE R LA T % A2 254
B A AT R HE A WAk . AT BB 11 Bl 18 HE 51
X FHEF TR 2 Frad) . FH 2 B e 24 2% 114
I8 R R e xR R HES 5 0, AT AR B B s
BEFHES 7 AR X R A B 1R 22 S 3 ST
Pt MR Q. Qi Blwal HEBILER, N 2
PR

e 2 Ha] U H A Bl HE S 7 2R X 45 A
B2 SR A — MR, AR
R HES 7 SO R TN A 1 TR 22 3 S b AR
TR F . R T o B S G RO 2R, A
W 1 RZESGH SR T2 TR —E L, nE 1
P . it A 122 S AL T bl 5 T
Foft 045 ) o B AE AL 6 RAEAT LA, MR RT LR
W PSR AR FER— R A bR b, T2
Yy S Ve T AR R A, T A8 A DL A /N
MR . H2Em B 5N A B/ MER, Bl B
e KAB . XF RIS ] T 00 S B0 BB A5 o #r s 3
PRI AHFE P25 . iR 2ZE RN T, 2Rk
ISR R 1 RS SR T L),
P B, AR B RAT . FRoR B R E RS
XG5l a1 IR 2ZES S E ]
AR FH 38 38 HE 51 5 i 5 i HE 8 A IR

x2 HHEER

Table 2 Calculation results

Condition 1 Condition 2

Arrangement

No.
way Qi /W Prouii 1 Qi/W Proaii 1

1 ABCBA 49869 1. 240 85316 1. 2235
2 ABBAC 59521 1. 1574 106212 1. 1575
3 ABABC 53326 1. 1835 95670 1. 1764
4 ACBAB 59298 1. 1485 105834 1. 1501
5 AACBB 29272 1. 6226 48216 1. 5904
6 AABCB 29315 1. 4535 49937 1. 4288
7 CBAAB 48866 1. 2876 83884 1. 2662
8 CABAB 66119 1. 0199 120922 1. 0266
9 BACAB 65663 1. 0549 120159 1. 0648
10 BCAAB 49265 1. 3635 84976 1. 3688
11 CAABB 49534 1. 4055 85586 1. 3945
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(b) condition 2
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Fig. 1 Relationship between @}, and Q

in different arrangement way
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Table 3 Three arrangement ways of multi-stream

heat exchanger used in air segregation

No. Path arrangement way

1 DADADADADADADADADADADACACACACACABABA

BABAB

2 BABABABABADADADADADADADADADADADACA
CACACAC

3 DACADABADACADABADACADABADACADABADA
CADABAD
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Table 4 Relationship between Pl and outlet

temperature of fluid A

Arrangement T/K o
way inlet outlet
1 162. 4 128.4 1. 0236
2 162. 4 128.1 1.0166
3 162. 4 128.0 1. 0136
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