Simulation and performance of diffusion absorption cooling machines for solar cooling
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Solar thermal driven or assisted absorption cooling machines are gaining increasing importance due to the continually growing demand for air-conditioning in residential houses as well as office and hotel buildings. Considering these circumstances, the Stuttgart University of Applied Sciences has developed and set up three single-effect hot-water driven, solar powered diffusion absorption cooling machines (DACM) each with a design cooling capacity of 2.5 kW. The first DACM prototype showed that the values of COP ranged from 0.10 to 0.20, and the evaporator cooling capacity could reach 1.5 kW. However, the auxiliary gas circulation of the first prototype was not high enough, leading to fast saturation of evaporated ammonia. The second compacted prototype showed stable and continuous temperature and pressure levels. The reached COPs were between 0.2 and 0.45 and the continuous cooling performance was between 1.0 kW and 1.6 kW. A third prototype, was set up in October 2005; this new prototype has now marketable dimensions. An expanded, steady-state model of the DACM based on the characteristic equation of sorption chillers showed a good accordance of the compared experimental and simulated data. Efficient evaporation with high surface wetting factors is essential for high performance. 

