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Analysis of Heat Exchanger Network Synthesis with
Splitting Structures Matching Strategy

CHEN Jia-xing'* ,XU Yue"”,CUI Guo-min"*,HU En-kai’
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai, China, Post Code ;200093 ;
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, Shanghai, China,Post Code ;200093 ;
3. School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai, China, Post Code ;200093 )

Abstract: When using nodes-based non-structural model (NNM) to optimize the heat exchanger network,
the reasonable configuration of the nodes’ positions in the network has a guiding effect on network topolog-
ical structure and optimization results. When analyzing the optimization performance of the NNM, it is
found that the splitting structures mainly appear on the processing streams which have larger heat
exchange potential. Therefore, the splitting structure matching strategy is proposed for retrofitting the
NNM. This strategy can adjust the splitting structures according to each processing stream’s heat exchange
potential , resulting in retaining more splitting structures for some processing streams which having larger
heat exchange potential,,so as to promote the generation of potential optimization structure. Applying the
improved algorithm of proposed strategy to optimize 9SP and 15SP, the obtained results are respectively
17 046 $ /a and 4 418 § /a lower than the best annual comprehensive costs in open literatures. Moreo-
ver,the improved model fits well with the calculation example.

Key words; heat exchanger network synthesis, nodes-based non-structural model, splitting structure,

Wi B EA:2021 - 10 -25; {&1iT H#F:2022 -01 - 12

EEW B BERH R R4 (21978171,51976126)

Fund-supported Project; National Natural Science Fund of China(21978171,51976126)
EZR T AEE R (1969 - ) 3B, FAMBULA, HHg B T RFH IR,

BIAMEE PR (1986 - ), 53, UMY N, I3 TR 2= PRI,



"2 W 3

2022 4F

nodes’ distribution , optimization quality

51

i3

R 28 A Dy a7 R G B I R 4T
3, AR SEBRE IR 5 K ol SO [ i P AR AR . Bl
TR HLEA I g A , T4 A 28 A BT B, 4
SRR I 00 A% 3R T ey A A TR A AR
EAALITTE 1 IR TF-BL o

STPOBEE I ARL (SWS) IR UL 1 55 4 A A5
B2 N T A 28 Ak, Head i o S B
IR Z KDL IS, 45 A4 T, 5 TS5 8. (R I X il
AARE AT o 1] A 2 X, A% 1E 23 L 55 0L 55 25
Ky, RZ PR TR AR BT I, S 5 T K
S, ARIBCE AR, 42 ) —LE B X SWS 548 fy i ik
S AT R AR il 2 R R
SEIRAIR Y G SRl FH TR A LA DT 1Y
AIATHES 7 G ) PR S T T T 5
BT L LR | I R AR =, A R R TR
il AR ZATET SRR A1 R BT 1
P fe P 5 AR DL AL AL & 38 1 DAk 4
JE o ARZICHAN41 T MG Sk s i e, 1538 1
B EER ABARIR Tk 58 4 v IR PR E Y 11 )
FRAE S AL AL R AR A )RR

EF ST GRS MR [ e, PR R T
— PRSI, SRR IR B A AR AL B L A A
AR PR BOR A RTG T (EJ2 i TR b R R
S PRI RN Kayange % A
BAZARLH BRI 58 T 20 U M 4w, I S B
THRAL G R gk — B R T, XU S A 7 S0k
12 ] A2 B 1 ARSI (NNM) |, 2R
AR A E O AR A A A AT R
e IAIRUBE L Y AR s AR

TESP T A 23 i NNM ARG Ak 4 o 7 rp % B,
TEARTRV B 19 s S8 B A AR T 22 4
AIRER, U B AN Y, W2 52 -0 2 18] iR 253
BRI R, AR SO RIS R i A9 A JEE M A, 2 1
TRl A A D O RS o SO Y
NNM A5 A AT 5 5 A [v) 3t BB A4 2 5008 0 46 v i 53
TR AT BRI, R 9 2% v S35 R Y A i 5 |
SR (R e Ry e L 0 A

| TRIFEMEBRMLTE

1.1 LR

ARG BIRY (NNM) W B 2 Bl A H SWS
SRARSREE |, 45 9 2 B0 B 0 R o AT R
T MR TE VS P R 1) 0 25 5 A e P ) A
B PR LT . R R
B F) 43U U BT R4 091 g A B 2 R
AR S R AR 75 B AR B 7 3RS A 45 SR
HIHE T, BT IR R SR AR RACR

B 1 SR —AS/ NI 051 Fr) NINML A5 780 48 4 75 3
B Herb W2 A AR b B 20 i U RO 2,
A LA 5 Aormaiie . B BFRs1 S
S W 2 7 I % o A R G B AR L I IR A
PORSE AN, SR T I M AR A 2 T TRk
I BT FAR IR AR

27 ©_>
Ba eaalmeal I/I‘H

H1

\\
T EERSEAET T
\/
o1 =D //N\ | BSERON{DOE!
o O A TN T T T TN
(23) (39)

1 NNM R E
Fig. 1 Structure diagram of NNM model
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Tab. 1 Parameter list of 9SP
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2 35 164 70 0.7 9030
3 85 138 350 0.5 18 550
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cu 15 30 - 0.5 -
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Tab. 4 Comparison of results of 9SP

o LA Bk BT AAAT
ik FH/1008 - a™! EiE 2/ MW /MW
[16] 2.96 13 25.31 33.02
[17] 2.94 12 25.09 32.81
(18] 2.92 14 23.60 31.40
[19] 2.92 14 23.61 31.33
[20] 2.92 13 24.22 31.94
[21] 2.94 15 24.50 32.22
[22] 2.92 12 23.85 31.57
(3] 291 14 24.76 32.48
A3 2.89 17 20.45 31.98
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Tab. 5 Parameter list of 15SP
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HI 180 75 30 2 3150
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H3 180 75 30 2 3150
H4 140 40 30 1 3 000
H5 220 120 50 1 5 000
Hé6 180 55 35 2 4 375
H7 200 60 30 0.4 4200
H8 120 40 100 0.5 8 000
C1 40 230 20 1 3 800
C2 100 220 60 1 7 200
C3 40 190 35 2 5250
C4 50 190 30 2 4 200
C5 50 250 60 2 12 000
C6 90 190 50 1 5 000
Cc7 160 250 60 3 5 400
HU 325 325 - 2 -
CU 25 40 - 1 -
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Tab.6 Actual nodes’ parameter setting of 15SP by RWCE-SM
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Tab.7 Comparison of results of 15SP
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