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Simulation of the dynamic performance of automotive
adsorption air conditioning system

MAO Huafang, HU Peng, GAO Jingxuan, CHEN Zeshao

(Department of Thermal Science and Energy Engineering . University of Science and Technology of China, Hefei 230027, China)

Abstract; The dynamic performance of the adsorption refrigeration system driven by engine exhaust heat
was theoretically studied. Based on the linear driving force (LLDF) mass transfer model, a two-dimensional
non-equilibrium adsorption coupled with heat and mass transfer model was proposed for the zeolite/foam
aluminum composite adsorbent-water adsorption refrigeration system, and the equations were solved with
control volume method. Then, with some typical operating conditions of automotive engine in actual, the
performance of the system with an engine speed from high to low, low to high and suddenly changing
conditions was simulated and analyzed. The results show that the adsorption refrigeration system used in
automotive air-conditioning can adapt to the changing working conditions of motor vehicles through the
adjustment of cycle time.
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Fig. 1 Continuous automotive adsorption

air conditioning system
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Fig. 2 Model of zeolite/foam aluminum adsorption bed
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Fig. 3 The changes of COP in two kinds of cycle

with different idle time
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with different idle time
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