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Fig. 1 Schematic diagram of solar adsorption refrigeration

system based on strengthen mass transfer
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Table 1 ~ Variation of adsorbate concentration ratio with

different temperature and pressure
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Fig. 2 Adsorption bed temperature under natural mass

transfer and enhanced mass transfer
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Fig. 3 Adsorption bed pressure under enhanced mass

transfer and natural mass transfer
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transfer and natural mass transfer
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refrigeration system with enhanced mass transfer and natural

mass transfer each half an hour
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Table 2 System performance in different periods under strengthen mass transfer and natural mass transfer condition
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Table 3 The performance comparison of different systems
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STUDY ON CHARACTERISTICS OF SOLAR-DRIVEN ADSORPTION
REFRIGERATION SYSTEM WITH ENHANCED MASS
TRANSFER OF VARIABLE PRESSURE

Yang Zenghui, Wang Yunfeng, LiMing, Pu Shaoxuan, Du Wenping, Zhang Xiaodie
(Solar Energy Research Institute, Yunnan Normal University , Kunming 650500, China)

Abstract: In order to analyze the effect of a solar-driven adsorption refrigeration under variable pressure condition on
refrigeration performance, a solar-driven adsorption refrigeration system with a pipeline pump to enhance mass transfer
has been proposed. The experiments had been conducted and the results of the amount of desorption and cooling capacity
of the solar adsorption refrigeration system were analyzed under the conditions of enhanced mass transfer with variable
pressure. The experimental results had been compared with the natural mass transfer and constant pressure conditions.
The variable pressure refrigeration operating characteristics of the solar adsorption refrigeration system were obtained.
The experimental results showed that the system with enhancing mass transfer could increase the mass of desorbed
refrigerant by 21.7% compared with a natural desorption refrigeration system, the desorption amount and the coefficient
of performance (COP.,..) could be increased by 1000 mL and 18.8% respectively, with the same heating duration of 10 h.

Keywords: solar refrigeration; adsorption; mass transfer; pressure effects



