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Abstract To reduce energy consumption in temperature- and humidity-independent air-conditioning systems and enhance solar energy
utilization, this study developed a solar-assisted desiccant wheel and adsorption cooling system ( SDCS-A) using TRNSYS 18. System
performance under Guangzhou's climatic conditions was analyzed by varying collector areas and tank volumes together with evaluating
metrics such as system coefficient of performance (COP_, ), solar fraction (F_), and primary energy consumption (£ ). These results
were compared with those of a solar-assisted desiccant wheel and vapor compression cooling system (SDCS-C). Findings indicate that

changes in collector area significantly influence F, and E , with F_ increasing by an average of 12. 18%, while variations in tank volume

P
predominantly affect COP__, with a maximum difference of 0. 1. Compared to SDCS-C, SDCS-A achieved 6. 51% higher monthly average
cop
across different climates was evaluated, demonstrating that Guangzhou offers more stable and higher monthly COP_ values than Beijing,
Shanghai, and Lhasa.
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a 21.05% increase in F_, and a 21.45% reduction in E during the cooling season. Furthermore, the system’s performance
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Fig.1 Structure of SDCS system
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Tab.1 Overview of office construction
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Tab.2 Parameter values of the building envelope
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Fig.3 Ambient air temperature and humidity in

Guangzhou area
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Tab.4 Verification results of desiccant wheel cooling system

s g/ C i/ [ (kg/kg) Ta5]
TN 25 A. Kodama %[20: TR22/ % ALl 25 B A. Kodama %[20] TR22/ %
2 54.13 55.50 2.47 0.004 40 0. 004 40 0.00
3 25.01 24. 80 0.83 0. 004 40 0. 004 48 1.79
4 14. 80 14. 50 2.06 0. 008 58 0. 009 20 6. 69
5 26.00 26.00 0. 00 0.010 00 0.010 00 0.01
6 19. 61 20. 00 1.94 0.012 80 0.012 80 0.03
7 48.29 51.50 6.23 0.012 80 0.012 50 2.37
8 79.74 80. 00 0.32 0.012 80 0.012 50 2.37
9 56.98 56.00 1.75 0.019 35 0.018 10 6.90

T 2-9 IMFOR T 2 SRS I D TR -2

A AL R

2.52%, YT KHBEHOKF R G WK UE, 1/ H.
Azad Gilani 252" A PO B , 3 Ak X b B H K6
AP ERR A TRIE . 2R 5 AT A H KA
SRR E R ZELE 10% 2 N, e KR ZETE 10 Al
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RERYSEIE 20 BN 6 FIIE 7 Fis, G R 4
GRS BT B 5E B 2 PR Ok AR AR T
TGN, AR AR W 3 1 K FHRE B 22 | TR L Bl 25 4 4
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Tab.5 Solar water heating system validation results

A% H. Azad Gilani %7 BIZER R%E%
1 59.32 58.15 1.97
2 60. 25 58.48 2.93
3 61. 44 59.37 3.36
4 61.36 61.12 0.39
5 61.26 63.79 2.46
6 63. 03 65.90 4.56
7 62.92 65. 41 3.95
8 63. 60 64. 64 1. 64
9 65. 45 62.92 3.87
10 64. 28 59.77 7.01
11 61. 81 58.48 5.38
12 60. 96 58.26 4.42
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