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Research progress and application of superstructure model for industrial systems
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Abstract: Research and application of superstructure can effectively solve the problem of energy efficiency in the
fields of chemical industry, water treatment, steel, metallurgy and so on, and were commonly found in heat
exchanger network, mass exchanger networks, water networks and other networks. This article reviews the heat
exchanger network based on the state-space superstructure model, stage-wise superstructure model and mass
exchanger network, water network based on two classical ideological superstructure model. After the construction
of the superstructure, according to the actual situation of industrial production, the total annual cost is chosen as the
general objective function, appropriate algorithm is selected to optimize network superstructure, finally the required
new or renovation program are obtained. This paper also summarizes common optimization algorithm, it divided into
two categories: deterministic algorithm and random algorithm. Finally, the article describes the problems of
superstructure modeling in scientific research and practical application, and its future research directions.
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Fig.1 Stage-wise superstructure



3 1

AR Tl R G S5 R N I BT 7E ke * 803 ¢

I3 OB A AR A B B AP RO -

(1) HE A 128, NH AAERIRIEE,
NC AREAMMEH , NK AR R L@ SRR )
#, #7fY) NK=Max(NH, NC);

(20 KT R A5 48] PR — 2, 74 IR IR b EL 50
HC F0E S T E B IR, AERENTE — AT, ek
A R S

(3) AN it h IR FE R IR A &

Yee S5TVSCHL T 45 4 Sl 45 MR AL I o 5t o
(1) MINLP EU#EAL,  H (12 S 2 ok F i [R5
et HAR R RHIE 7B — G N & I T
Al R ICECHe RN 2%, H TR AL I A S5 TR
B P AR G . TSR, K
KPEAK 7 MINLP £ A58 () oK fe e B

Ja BAR Z HF 58N G2 A FH 23 258 45 4 1) A8 2
BRI LS, BEE R T JESRRIR S . SSRGS
BUSEZIH, I R AF/EIE™ MINLP 7). Jonggeol
SR IR S B A P I A ] TRE 74, Bi7E
R BRI R 1A R A TR Z, %%
U SEZ 04K 1 43 88 45 44 W] LLAS 38 5E A0 1) I 24 25
45 Adeniyi 2PV 4y 28 S5 M BE R fR vk T 2 ITAX
A B —EAE B AR N B 25 ), R 2
HIEEAE MINLP iR, 25t slieir, #7558
TSR Viviani VBt T AN R A5 R R
A, AR AR R A AT, SR T RETRAE
3T Lei SN2 SRS MBI Nl T4 1E R
G PSR AT, SEIL T R AR AE S 9 A Chen
2T 7 A5 HLB 30 45 £ B 5K 1) 0 Rt 4%
PR, AR T RS EFAEEE ; Lira-Barragan
Sl T AN A AR REIR AR A T A
REUR RS, M 7B RGEALE AR ES 7 15
PIBAMIERL, AT MR, e I S
UE ] IR IR AR AR A o
1.1.2 REZEARBLEH ORGSR LEWBAE H
T, FET I ARG G AL AR ) e FA R B
FATE LIRS I E - et AR S5 2 ) [
B4k, Bt Bagajewicz &R TR B S
RIS o FL Bk S o RS 72 (AR G5 M FE AR R
K2 e

AR NA G54 By AP T Y 2%
(distribution network, DN Flid #2 #:/F 5 T (process
operator, PO). HH1 /)AL M %% H 73 B 28 AR A 2 41
B ARSI RE S R N R o ER S A3, DA
BB AW Hbrr= i s B EE TR 2 2Bl

W IREASIRIENES, SO RG TR AIIL
FCBCER VR 22 7. HEAET] DL TV fE R4
e B T, GRS R B R R
B, ANTIHS S5 ] e A A, SRR AT A
2 ZR A R A SR A

output
streams
= £ distribution
28 — -1 network
|7 p—

process
operator

B2 RS

Fig.2 State-space superstructure
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Fig.3 Flowchart of superstructure application
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