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Steady-state Optimization of Complex System Operating Parameters Based
on Association Rules

Yan Junwei Li Kun Zhou Xuan Wang Bingwen Lu Zedong
(School of Mechanical & Automotive Engineering, South China University of Technology, Guangzhou, 510641, Chi-

na)

Abstract To address the problem of unstable system operation caused by the jump of the target value of system operation parameters in
the process of working condition switching, a steady-state optimization method of variable working condition operation parameters is pro-
posed based on association rules. This method improves the original association rule mining strategy. The historical condition is regarded as
one of the input conditions of association rule mining under variable working conditions and the steady-state operation parameters were opti-
mized under the constraint of system stability. The quasi-steady-state operation conditions of the system under variable conditions were dis-
cussed. A chiller system of a shopping mall was chosen as the study object. Based on the division of typical working conditions, the Apriori
algorithm was used to determine the relationship between the main operating parameters and performance indices under the quasi-steady
operating conditions of chillers and the parameters were optimized. The simulation results showed that the comprehensive operation stability
of the chiller increased by 50.4% and 62.7% in the transition season and summer, respectively. The energy consumption reduced by
14.48% and 16. 5% in the transition season and summer, respectively, compared to the original operation mode.

Keywords parameter optimization ; association rules; chiller; quasi-steady; operating condition classification
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Tab.1 Constant width discretization parameters

24 il AL
% e/ kW 100 600~2 500
FEHMTERIREE/C 4.0 10.0~35.0
FHMAXTREE/ % 20 0~ 100
VR KR/ C 0.2 8.0~13.0
Y2 VR IR K B/ °C. 0.4 11.0~19.8
YN ALK/ C 1.0 17.0~35.0
AHKHE/ (m’/h) 40 100~ 820
CcoP 0.2 2.0~8.4
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Tab.2 Coefficient of variation of working condition parameters
ERORITe S PRI 2 A
7. 6% 7.9% 30. 0%

TR A3 A B R e T T R A 4 R A B
P, TR R 48, T e B s E D)4, 5 5
W ARG E BT, R K, T T8 R
S RS YIS T8, W RE IR RCR A 8,
FERT G BRI R AR I A] N 150 s, Ry 1 T35 45 s i ik
AR T8 3 B 52 i), AN (] B[] (R B, O 22 (L
BT 50 41 AYAR AR T 50 A8 4k i GE 110 Ais dn & 4
Fis

201 —=— 5 min
15r
o
';10-
i
z s
0,
I T T T N I

0 2
FRSE LI g = 2
B 4 RE R iE EFRAR 4R TR A S EE ST
Fig.4 Statistics of difference between adjacent working

condition numbers in different time intervals
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Fig.5 Distribution of temperature changes in chilled water
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Tab.3 Stable variation range of operating parameters

BAT BHHK WERREIK AR RHIKR R/
S WEE/C RBE/C RE/C (m*/h)
TRR -1.2 -1.8 -3.7 -120
Q -0.3 -0.5 -0.9 -30
0, 0.2 0.4 1.0 30
IR 1.0 1.7 3.8 120
A, 0.7 1.1 2.5 75
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Fig.6 Quasi-steady state screening results
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Tab.4 Unimproved strong association rules under

some typical working conditions

METT. AR WDKK BRIk BEUKE B kHLAH

Bl WE/C WE/C RE/C R/ (m’/h) FEEL COP
128 10.5 14.8 28.5 320 5.5
135 9.5 14.8 30.5 400 6.7
136 10.1 14.8 26.5 400 8.1
137 9.5 15.2 29.5 400 7.5
138 11.5 16. 4 31.5 320 6.7
139 10.9 16.0 28.5 400 6.7
140 10.9 16. 4 29.5 400 7.3
141 10.1 16.0 27.5 400 7.9
146 10.5 15.2 27.5 360 5.7
147 11.7 16. 4 29.5 440 5.9

R 5 BRSO HLE TR T Bt Y 58 SR BX AL
Tab.5 Improved strong association rules under some

typical working conditions

B B BAHK kL
Wi METT SRl MR SEE N

‘ \ ‘ N AN
WAE BAE KR/C OKE/C K L e
(m’/h) COP

128 128 10.7 14.8 28.5 360 6.1
136 134 9.5 15.2 30.5 400 7.5
137 135 9.7 15.2 30.5 400 7.7
136 136 9.9 14.8 32.5 360 7.3
137 136 9.5 15.2 29.5 400 7.5
138 136 9.5 15.2 30.5 400 7.5
138 136 9.3 14.8 32.5 400 6.7
135 137 9.7 15.2 30.5 400 7.7
138 137 9.7 15.2 29.5 440 7.

146 128 10.9 15.2 28.5 400 5.9
146 146 11.1 15.6 27.5 360 5.9
146 147 11.3 16.0 28.5 400 6.1
147 146 11.3 15.6 27.5 360 6.1
147 147 11.5 16.0 27.5 400 6.3
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