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Abstract [ Objective] To achieve the lowest overall energy
consumption of urban rail transit station air-conditioning chilled

water system under both fixed temperature difference with vari-

Az # A

T X g’
, 450007 , HSM 5
\F], 460063, FIL)

able water supply temperature and large temperature difference
conditions, it is necessary to study the conversion conditions
between these two control strategies. [ Method] Taking an ur-
ban rail transit station in Zhengzhou City as example, a model
of air-conditioning chilled water system under the above two
conditions is established using TRNSYS ( transient system sim-
ulation tool) platform. Under the premise of maintaining the
required cooling capacity at the terminal end of air-conditioning
chilled water system, the impact on system energy consump-
tion is studied in scenarios of a constant chilled water tempera-
ture difference with variable water supply temperature (7-12
C), and a constant water supply temperature with variable wa-
ter supply-return temperature difference (5-10 C). [ Result &
Conclusion] The conversion conditions between the two con-
trol strategies are as follows: when the load rate is less than or
equal to 40% , the fixed temperature difference with variable
water supply temperature control strategy is more energy-effi-
cient; when the load rate exceeds 50% , the large temperature
difference control strategy is more suitable. These conversion
conditions not only meet the comfort requirements of station
personnel , but also achieve the goal of combined control strate-
gy regulation, ultimately reducing the overall energy consump-
tion of air-conditioning chilled water system.

Key words urban rail transit; station; air-conditioning
chilled water system; fixed temperature difference with variable

water supply temperature; large temperature difference control

strategy ; conversion condition
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Tab.1 Load statistics of air-conditioning chilled water system at different load rates

T far R/ % 100 81 75
ff/ (kW/d) 12 296.7 10 029.9 9266.9
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Fig.2 Air-conditioning chilled water system model in control strategy of fixed temperature difference with variable water
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Fig.3 Air-conditioning chilled water system energy consump-
tion at the load rate of 40% and water supply tempera-
ture of 7-12 C
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Tab.2 Energy consumption and energy-saving rates of air-conditioning chilled water system at different water supply tem-

peratures and different load rates ( constant chilled water temperature difference with variable water supply temper-

ature working condition )

AR IR T A REFE/ (kWh)

AR R RER %

FRTH/ %
7T 8 T 9T 10 C 11T 12T 8 T 9T 10 € 11T 12T
100 3093 2672 2 263 1 830 1417 1 004 13.6 26.8 40.8 54.2 67.5
81 2 696 2 363 2 000 1648 1313 979 12.4 25.8 38.9 51.3 63.7
75 2 582 2 251 1916 1590 1282 974 12.8 25.8 38.4 50.4 62.3
50 1638 1434 1215 1 004 804 605 12.5 25.8 38.7 50.9 63.1
40 1352 1179 1 004 835 675 516 12.8 25.7 38.3 50.1 61.8
30 1151 1014 880 752 630 510 11.9 23.5 34.7 45.2 55.7
19 974 867 763 664 571 478 11.0 21.7 31.8 41.4 51.0
9 938 838 743 651 564 477 10.6 20.8 30.6 39.9 49.1
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Fig.4 Cooling capacity-time relationship curves of air-condi-
tioning chilled water system terminal end at load rate of

40% and water supply temperature of 7-12 C
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Tab.3 Statistics of air-conditioning chilled water system terminal end cooling amount at different load rates and different

water supply temperatures ( constant chilled water temperature difference with variable water supply temperature

working condition)

AN BERIEREE T B 7 i/ kW

iR/ % JITR Ve it/ kW

7C 8T 9T 10 € 11 C 12C

100 12 297 12 540 12 159 11 688 11 145 10 723 6 538

81 10 030 10 276 10 075 9 798 9 425 9 066 5670

75 9 267 9 520 9 389 9216 8 903 8 567 5 387

50 6 108 6 265 6241 6185 6 090 5962 4 096

40 4910 5022 5016 5 000 4 962 4907 3 485

30 3677 3827 3821 3813 3790 3748 2921

19 2273 2933 2937 2932 2919 2 894 2250

9 1132 2592 2 376 2152 1885 1653 904
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Fig.5 Air-conditioning chilled water system model under large temperature difference working condition
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Fig.6 Air-conditioning chilled water system energy consump-
tion at load rate of 50% and water supply-return tem-

perature difference of 5-10 C
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Tab.4 Air-conditioning chilled water system energy consumption and energy-saving rate at different load rates and water

supply-return temperature differences (large temperature difference working condition )

AR KGR 22 T B RERE/ (KWh)

ARBERIKIE 2 TR RS/ %

A %
5C 6C 7T 8 T 9C 10 T 6T 7T 8T 9C 10 T
100 3093 2743 2514 2332 2180 2 067 11.3 18.7 24.6 29.5 33.2
81 2 696 2433 2229 2 090 2 005 1958 9.8 17.3 22.5 25.6 27.4
75 2 582 2324 2129 2011 1962 1947 10.0 17.5 22.1 24.0 24.6
50 1638 1479 1 360 1284 1227 1 199 9.7 17.0 21.6 25.1 26.8
40 1352 1215 1119 1 058 1033 1 020 10.1 17.2 21.8 23.6 24.6
30 1151 1071 1 036 1020 1012 1010 7.0 10.0 11.4 12.1 12.3
19 974 964 958 954 951 951 1.1 1.7 2.1 2.4 2.4
9 938 938 938 938 938 938 0 0 0 0 0
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Fig.7 Cooling capacity-time relationship curves of air-condi-
tioning chilled water system terminal end at load rate of
50% and water supply-return temperature difference of
5-10 C
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Tab.5 Statistics of air-conditioning chilled water system terminal end cooling amount at different load rates and water sup-

ply-return temperature differences (large temperature difference working condition)

AN TR L KR 22 T 28 PRV HOK RGEAR SR I il ve B/ kW

TRTR/ % I ¥ 1/ kW
5T 6 C 7T 8 T 9T 10 €
100 12 297 12 540 12 239 12 170 11 676 11 269 8918
81 10 030 10 276 10 115 10 084 9 983 9 868 7937
75 9267 9 520 9413 9 401 9 501 9 520 7671
50 6 108 6 265 6 246 6 292 6 352 6 350 5624
40 4910 5022 5019 5 058 5172 5472 4991
30 3677 3827 4024 4 403 4 838 5248 4 684
19 2273 2933 3 461 3994 4 439 4715 3988
9 1132 2592 2717 2 814 2727 2 637 2 038
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