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Abstract; To meet the requirement of comfort, energy conservation and environment protection,

this paper proposed a solar desiccant air-conditioning system and model conventional heat pump

system based on TRNSYS to establish subsystem module, taking a Nanjing building as an exam-

ple, which is in hot-summer and cold-winter zone to design a solar wheel dehumidification air-con-

ditioning system combined with coil source heat pump technology. Through the simulation of the

energy consumption of device system,the performance of heat pump and the performance of com-

fort parts in solar wheel dehumidification air-conditioning system was analyzed and applied Airpark

to simulate indoor temperature and humidity and analyze the system’s effect of indoor comfort lev-

el. And we analyze the economy and environment protection of the solar desiccant air-conditioning
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system and the conventional heat pump system. The results show that the annual energy consump-

tion of the system is 29. 4% less than the conventional heat pump air conditioning. It can basically

realize the conduction of building moisture load in Nanjing area so that reduce the cooling energy of

heat pump system. The conclusion is that the solar desiccant air-conditioning system can reduce pol-

lution, save energy and protect environment. Its application is more feasible and long-term nature.

Key words : solar energy ;desiccant wheel ; TRNSYS ; application feasibility ; energy saving and en-

vironmental protection
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schematic in summer
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Fig. 2 The cycle principle in winter
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Fig. 3 Solar desiccant air conditioning system simulation model
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Fig.4 Heat system simulation model
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Table 2 Pump performance comparison of the two systems
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Fig. 6 System dehumidification
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Fig.7 Room temperature field distribution under the solar wheel dehumidification air-conditioning system in
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Fig. 8 Room temperature field distribution under natural ventilation in summer
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Fig. 11 Room humidity field distribution under the solar wheel dehumidification ari-conditioning system in summer
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Fig. 12 Room humidity field distribution under natural ventlation in summer
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Fig. 14 Room humidity field distribution under natural ventilation in winter
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Fig. 13 Room humidity field distribution under the solar wheel dehumidification air-conditioning system in winter
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Table 3 Energy efficiency of the system
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