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Optimization Control of Chiller Startup and Shutdown Based on Simulink
Xu Mengke! Xu Yongheng? Dong Yuhang? Ma Zicheng? Zhou Pei!

( 1.Hefei University of Technology, Hefei, 230009; 2.The First Company of China Eighth Engineering Bureau Ltd, Jinan, 250100 )
[ Abstract]  The energy consumption of the air-conditioning system accounts for about 60% of the total energy consumption of
the building, and the chiller, as the core equipment of the air-conditioning system, accounts for more than half of the energy
consumption of the air-conditioning. This study investigates energy-efficient on-off control strategies by developing a Simulink
model. The rated cooling capacity method served as the benchmark, against which the COP-PLR curve method and the average
load method were compared during a typical summer week. Simulation results showed significant energy savings was achieved
compared with the benchmark. The COP-PLR curve method achieved chiller energy consumption reductions of 1173.3 kWh, with
12.2% of energy saving rate, the total energy consumption was reduced by 1716.1 kWh, and the energy saving rate was 16.1%.
After one week of operation of the average load method, the energy consumption of the chiller was reduced by 1192.3 kWh, the
energy saving rate was 12.4%, and the total energy consumption was reduced by 1816.2 kWh, and the energy saving rate was
16.6%. It is concluded that both optimized strategies offer substantial energy-saving potential.
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Fig.1 The hourly load variations of air conditioning operations over a continuous week
HA i KR a8 653kW, FHEELREN 6, REKNSHER 1 or.
RO, 3% F S dh R B0 KA WG B P AL
R ORKNASER
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Table 2 Parameters of the chilled water pump
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Table 3 Parameters of the cooling water pump
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Fig.3 Comparison of the number of cooling units activated

Hi P& 3 AT LA H 5 5 — B A KLU B 6 5L
ROl A, HAHAM A Z R IR, TR
AT R = W% KNI | & B DL LFAR R, A
= RAFEZE R, B RARRIISAT 25 ROE N 2 U5 T 45
B . UL N 5 & =Ry AT — AR KL
AR REAERALNE DL

3 BITERAR
R SCEAWE T = M7 RIBT— IR KL

ARG DL, VR Akt HE SR AE e f A Rk e
IKWUAAFE R I E W AT, XA 2218 e 3
MTREVRIR 2, 122X R4 HLAEAZ O A4 P A AN 1]
WIS A, gaiises Fdr, [FIR 5]
BOKIRE W), BRI RG 6 Re S = R
FFEME.

T HE— 00 =R A SRR AT LU, TR TR X
IEAT — A ¥ K HLZEL 1 1) 26 28 Al I 100 1047 %) L 4y
#r, il 4 Fros.



40 £ 3 A, .

KL = 45 2l SIS A BEAE XS LE 5 T RERICR 20t

- 451 -

36 48 60

72

WUE BB ik

84

IR 1T 3
7KL 2T =

96 108 120 132 144 156 168

A IKHLE T2 /kW

=}

12 24 36 48 60

72

84

COP-PLR i £&7%

96 108 120 132 144 156 168

36 48 60

] 4 7T LLE 7 — A KL 1L KB
SIS TRER AL T3 A IS AT IRES ) 174 /K HLA 2 BTk
AR . HZHL4LH COP-PLR #hZE A 41,
U s 47 COP Bifk, R Al 25§
A KB 1 R i [ #R AL T s REFEIRAS , AF
M RGFi6E; 7R ) COP-PLR #hZRiH 4
TKMLZ 1 KB I ZIERAE 60% T3 R ARZS Nig1T,
WAL COP Bk, REFEIRAC, [RINFHLA 2 (1)
TR AN, PRI AR 7 VR 1 BERE A
TRERCR BT « T R =P Sk S A KL

N He
14000

72

84

PSR

96 108 120 132 156 168

144

I 8] /h
B 4 AKHATHEIT L

Fig.4 Comparison of chiller unit power.
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Fig.5 Comparison of energy consumption among three plans
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