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Operation strategy optimization of ice storage system based on dynamic load forecasting

LATI Xuejiang, HUANG Senwei, LIAO Hongyi, CAO Zhixiao, CHEN Qingyun

(School of Mechanical and Power Engineering, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract ; Taking an office building in Shenzhen as an example, the operation strategy optimization of ice stor-
age air conditioning system was discussed. Hongye annual load calculation and energy consumption analysis
software (HY-EP) was used to simulate the annual dynamic load. The load rate of the cooling load was dis-
cussed. After the ice storage system was selected, based on the simulation results and the characteristics of the
peak-valley TOU power price of the region, an innovative method based on the analysis and prediction of annu-
al dynamic load results and combined with the load of the previous day is adopted as the load forecast of the
day. It is an innovative application of ice storage system and annual dynamic load simulation technology, which
simplifies the whole year day-to-day operation strategy to four equipment operation schemes, and the control is
easier to achieve, and the initial investment that needs to be increased is less than expected.
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Fig.1 Annual hourly load value

1060

BTG NEE /b

10 20 30 40 50 60 70 80 % 100
B HRTE/%

B2 #AEmmMimEsmaE

Fig.2 Load rate distribution of cooling load
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Tab.1 Estimated unit price list of equipment used in

air conditioning system
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1 BT KL 600 JT/kW

2 A= W/ @ | 500 Jo/kW

3 KRS 500 J&/(m’ - h™")

4 KA 100 76/ (m’ - h™")

5 WL K HLAH 800 JL/kW

6 UG 580 Jo/RTh

7 HBAKIRACER S KL 1000 JG/kW
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Tab.2 Equipment selection and investment cost

of three comparison schemes
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Tab.3 Total annual operating cost of the three schemes

7oowsAE B AR IH & REEMT
BT/ B, TH/, B HBI BBUN/

% Hhw Hom HAw HAwm KA AT

1 3849 438 1095 4630 13.89 460.45

2 51536 438 1095 56.09 16.83 603.60

330721 438 1095 50.99 1522 388.75
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Fig.3 Graph of expenditure of the three
schemes in the nth year
224 AR
MIEL 3 FIEE 4 0] A ) XU B K LA +5E

BV KHLHTT AT T 4y i A 22, RGEAF
SCH R SRR S LCC BT % 1 Fi5 &
2 HRR, BORHIZ T 56, Atk 17 2 Bfle &
N3 516 kW HYRSUT.DLES L /K HLALA 2 15 il 1%
TN 7047 kW S EURAT S KL, i ve fiE
IR VINERC, A0V RE T B 0 5 T A2 Ak
PN DCHC, ML n]as A7 R A A e A% X, 7]
BHHSEILER S,

x4 =HARNEGEARER
Tab.4 Life cycle cost of the three schemes

. %JH&;%S/ é#ﬁ)ﬁﬁﬁ L IlCC/
Vi e/ Jiot Ji7t
1 792.23 21 402.88 1 070.14
2 937.6 27 955.92 1 397.80
3 1038.37 18 439.58 921.98
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Tab.5 Refrigeration unit parameters

WY ik KA R
Pl s B/ e/ KB/ Wi/ KB/

kW kW (n’-h') kPa (m’-h”') kPa

WTH 3516 2240 601 115 701 100
B 704.7 121 496 152 53
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Fig.4 Connection mode of double working condition

chiller with ice storage tank and plate heat exchanger
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Tab.6 Temperature requirements of each

equipment inlet and outlet in Figure 4
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Fig.5 Daily accumulated cooling load of the whole year
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Fig.7 Operation strategy of refrigeration unit

under different load rates
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