Evaluation of ground coupled solar absorption refrigerating machine
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This paper concerns the study of solar absorption refrigerating machine employing the refrigerant absorbent combinations of NH3-H2O. The performance of the solar absorption machines is highly dependent on the environment in which they operate. In hot climate regions the efficiency of such machine decreases significantly with the ambient temperature. To resolve this problem we have coupled the solar absorption refrigerating machine with a ground heat exchanger to take advantage of the temperature of the ground characterized by its stability in a reasonable depth. The study of solar installation is based on real meteorological hourly data. Taking into a count the optimum temperature of functioning of the absorption machine, we have selected the evacuated solar collectors.

The effects of operating variables, such as generator temperature ambient temperature and soil temperature on the coefficient of performance, heat transfer rates and circulation ratio, have been studied for both conventional and ground coupled solar absorption systems.

It is found that the ground coupled solar absorption machine could be an efficient alternative to conventional methods of refrigerating, because instead of using the ambient air it utilizes the ground as an energy source or sink. We noticed an improvement of the coefficient of performance and a reduction of the solar collector area. 

