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Suboptimal group and adaptability analysis of thermal-humidity load
distribution of drect-return chilled water system

Men Yuikui, Liu Xuefeng , Yang Peng , Liu Jinping
(School of Electric Power; Key Laboratory of Efficient and Clean Energy
Utilization of Guangdong Higher Education Institutes, Guangzhou 510640, P. R. China)

Abstract: A way of thermal-humidity load distribution of direct-return chilled water system based on the
suboptimal group was proposed. And the sub-optimization method of variable step size combined with the
random walking was adopted. After obtaining suboptimal group of thermal-humidity load distribution in
different load rate in the air-conditioning season, it would analyze random behavior and statistical law of the
suboptimal group. So that the optimal control strategy and adaptability of chilled water system could be
explored in constraint of complex variable. The results showed that the most overlapped ratio of the
suboptimal solution of terminal numbers reached 24 percent under the four load rate, for example, 40% ,
60%, 80%,100%. A correlation between random behavior of suboptimal group and strategy of heat and

moisture load distribution for chilled water system was found, and the optimal solution of terminal numbers
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nearer cold sources had the higher overlapped ratio, better adaptability of distribution strategy, larger

weight.

Keywords: chilled water system; direct-return layout; thermal-humidity load reconstruction; adaptability
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Fig. 1 The distribution calculation logic of thermal

and moisture load of chilled water system
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Fig. 2 Topology of chilled water system
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Table 1 Calculation parameters of direct-return chilled water system

RiD=S Diranchon Lbranchn  Ebranchn ~ Abranchn Dbranchn Lbranchn branchn Abranchn Dbranchn - Libranch_ Ebranch_ Abranch_n
AHU_1 0. 04 5 3 0.000 2 0. 04 10 3 0.000 2 0. 04 10 3 0.000 2
AHU_2 0. 04 5 3 0.000 2 0. 05 10 3 0.000 2 0.05 10 3 0.000 2
AHU_3 0.04 5 3 0.000 2 0. 065 10 3 0.000 2 0.065 10 3 0.000 2
AHU_4 0. 04 5 3 0.000 2 0.065 10 3 0.000 2 0.065 10 3 0.000 2
AHU_S 0. 04 5 3 0.000 2 0.065 10 3 0. 000 2 0.065 10 3 0. 000 2
AHU_6 0.04 5 3 0.000 2 0. 065 10 3 0.000 2 0.065 10 3 0.000 2
AHU_7 0. 04 5 3 0.000 2 0.08 10 3 0.000 2 0.08 10 3 0.000 2
AHU_S 0. 04 5 3 0.000 2 0.08 10 3 0.000 2 0.08 10 3 0. 000 2
AHU_9 0. 04 5 3 0. 000 2 0.08 10 3 0. 000 2 0.08 10 3 0. 000 2
AHU_10 0. 04 5 3 0.000 2 0.08 10 3 0.000 2 0.08 10 3 0.000 2
AHU_11 0. 04 5 3 0.000 2 0.1 10 3 0.000 2 0.1 10 3 0.000 2
AHU_12 0. 04 5 3 0. 000 2 0.1 10 3 0. 000 2 0.1 10 3 0. 000 2
AHU_13 0. 04 5 3 0.000 2 0.1 10 3 0.000 2 0.1 10 3 0.000 2
AHU_14 0. 04 5 3 0.000 2 0.1 10 3 0.000 2 0.1 10 3 0.000 2
AHU_15 0. 04 5 3 0.000 2 0.1 10 3 0.000 2 0.1 10 3 0.000 2
AHU_16 0. 04 5 3 0.000 2 0.1 10 3 0.000 2 0.1 10 3 0.000 2
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Fig.3 The group capacity variation with scope
of controlled energy consumption in the

current calculation conditions
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Fig.7 Each terminal traffic of ten times sub-optimization
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