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Performance Analysis of Solar Energy Solid Adsorption Rotary Refrigerator

ZHENG Ai-ping, LI Jian-xia, GU Juan

(School of Environmental Science and Engineering, Chang’an University, Xi’an 710061, Shaanxi. China)

Abstract: For the solar energy solid adsorption rotary refrigeration system using activated carbon
fiber-ethanol as its pair, one-dimensional uniform pressure field mathematical model along the
circumference of adsorbent bed was adopted to carry out a static simulation calculation of the
temperature field of the adsorption wheel bed. By considering the internal and external
characteristic parameters of the adsorption bed, the influence from these parameters change being
on system performance and the equilibrium desorption ratio and adsorbent mass effect was
analyzed systemically and completely. The results show that among these internal parameters of
the rotary wheel adsorption bed, the rotary speed and the density of the adsorbent stuffed have
greater effect on the system performance; among the external parameters, the cooling gas
velocity from the inlet and the evaporation temperature have much greater effect on the system.
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Fig. 1 Operational Principle of Solar Energy
Solid Adsorption Rotary Refrigerator
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Fig. 2 Configuration of Activated Carbon
Fiber Plate Rotary Adsorption Bed
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Fig. 3 Influence of Rotary Speed of Wheel on
Adsorbent Mass of Adsoption Bed
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Fig. 4 Influence of Rotary Speed of Wheel on COP
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Fig. 5 Influence of Rotary Speed of Wheel on

Equilibrium Desorption Ratio
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Fig. 6 Influence of Adsorbent Thickness on COP
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Fig.7 Influence of Adsorbent Thickness
on Equilibrium Desorption Ratio
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Fig. 8 Influence of Adsorbent Thickness on Adsorbent Mass
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Fig. 9 Influence of Adsorbent Thermal Conductivity

Coefficient Variation on COP
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Fig. 10 Influence of Adsorbent Thermal Conductivity

Coefficient Variation on Equilibrium Desorption Ratio
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Fig. 11

Variation Relation of Equilibrium Desorption
Ratio vs Condensation Temperature
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Fig. 12 Variation Relation of COP vs
Condensation Temperature
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Fig. 13  Variation of Equilibrium Desorption

Ratio vs Evaporation Temperature
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Fig. 14 Variation of COP vs Evaporation Temperature
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Fig. 15 Variation of Adsorbent Mass

vs Evaporation Temperature
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Fig. 16 Variation of COP vs Gas Inlet Velocity
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Tab.1 The Best Calculation case of Circulation
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