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Design and energy consumption of new direct flow air conditioning

unit based on composite heat recovery
JIANG Ping , WEI Xiaowen, MU Yixuan
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To meet the demand of exhaust heat recovery by direct flow air conditioning unit, a type of
direct flow air conditioning unit based on composite heat recovery that combines pipe-type and pump-type
heat recovery device is proposed. The fresh air and exhaust air exchange heat through the pipe-type heat
recovery device. After heat exchange, the temperature of fresh air decreases, while the temperature of
exhaust air increases. After that, the fresh air is introduced into the evaporator of the pump-type heat
recovery device to lower the fresh air burthen it bears. The exhaust air is introduced into the condenser of
the pump-type heat recovery device. In summer, the condensation temperature of the heat pump cycle can
be effectively reduced, while in winter, the evaporation temperature can be increased. The results indicate
that under the meteorological conditions in Hangzhou, compared with the traditional direct flow fresh air
unit, the direct flow air conditioning unit based on composite heat recovery can save 36.6% energy in
summer and 78. 6% energy in winter, and the static payback time is 1. 67 years and the dynamic payback
time is 1. 87 years. The proposed unit effectively can recover the low-grade energy in the exhaust air and
improve the operation efficiency of the unit.
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