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Comprehensive Evaluation and Suggestions of
Centralized Solar Domestic Hot Water Projects for residential buildings in China
Xie Hui' Li Xiaolin' Hao Bin?> Lu Yuanyuan?
( 1.School of civil and resource engineering, university of science and technology Beijing, Beijing, 100083;
2.Shenzhen Institute of Building Research Co., Ltd, Shenzhen, 518049 )

[ Abstract] Based on the evaluation method which is based on energy balance of system, this paper studied and compared the
annual dynamic thermal performance of several centralized solar domestic hot water (SDHW) systems in residential buildings in
China. The evaluation index results of these projects show that it is necessary to pay attention to reducing the heat loss of the
system to improve the thermal performance of SDHW systems in dwellings. The centralized-collector/distributed—auxiliary-heating
(CCDAH) systems show better thermal performance than centralized-collector/centralized-auxiliary-heating (CCCAH) systems. In
general, the thermal performance of the system in dwelling varies significantly in seasons, and the thermal performance in winter is
poor. Relatively speaking, the SDHW system of student dormitory has better thermal performance, which needs further research.
The economic analysis shows that auxiliary energy affects system economy, and the student dormitory SDHW system is
significantly more economical than the system in dwelling. The promotion and application of SDHW system in residential
buildings in China needs to improve the overall thermal performance of the system and explore suitable application scenarios to

improve the market competitiveness of SDHW in residential buildings.
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Table 1 Related system parameters of solar domestic water heating projects in residential houses
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Table 2 Number of households supplied by the domestic

system and per capita heat collection area
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Fig.1 Schematic diagram of the monitoring system
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Fig.2 Energy balance of solar hot water system
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Table 4 Data sources of measured engineering
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Table S System operation energy consumption results

B ERARG WBREE  RgEC HH

THE

I} [ "BHE NHE HRE  AE
bt 3-11 A 100 112 112 100
WYl A4 57 152 109 100
R 2F 81 72 53 100
w1 1-10 A 151 49 100 101
|2 1-10 A 75 61 36 100
i AF 116 31 47 100

VE: dbsts SR 1L B 2 KBAREAE R PUK RAHEL

Hl 7 B 8] 2K A o

=[nm

MoK EERE Kih/n®

KT RRI . RARE

JEHiE i
|

L L L I
JEst il Rig in Nz Ll

B3 REBITHERITNIERER

Fig.3 Evaluation index results of system operation stage
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Fig.4 Systems’ annual solar contribution ratio
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Fig.5 Systems’ annual solar effective utilization
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Fig.6 Systems’ annual unit hot water heat loss
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Table 6 Initial investment of the system and energy price
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Fig.8 Initial investment cost and energy cost of system
tons of hot water
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