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Optimal Design Analysis of a New Household Fresh Air Ventilator
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( Key Laboratory of Three Gorges Reservior Region’s Eco-Environment, Chongqing, 400030 )

[ Abstract]  Aiming at the problems of condensation and low cooling capacity in radiation cooling systems, a new household
fresh air ventilator for radiation cooling systems was proposed, and its structural parameters and operation performance were
studied and analyzed. Through EVAP-COND, the influence of flow path arrangement, flow number, pipe row number, pipe
diameter and pipe number of each row on heat transfer and dehumidification effect of heat exchanger was studied. The better
structure of the fresh air ventilator is the uniform arrangement of the forward and reverse cross flow, the pipe diameter of Smm, and
the flow number of 6. Besides, its operation performance was analyzed and showed that the fresh air ventilator can meet 98% of the
annual dehumidification requirements. In addition, the response time and condensation situation of the radiation terminal + fresh air
composite system during the period of dehumidification and cooling demand in Chongqing were studied, and indicated that the
composite system can reduce response time while avoiding the risk of condensation, which provides support for the promotion and
application of radiation systems.
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Fig.1 Structural schematic diagram of the fresh air

ventilator
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Fig.2 Air handling process of the evaporator
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Fig.7 The influence of pipe row number and pipe number of each row on cooling capacity and outlet air temperature and
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Table 3 Nu/Eu of different diameter evaporators
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Table 4 Simulation condition sheet of the composite system
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