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ABSTRACT

The research work considers a solid dessicant heat pump performance for drying
process. The solid dessicant is silica gel contained in a baffle set for reducing the air
humidity. The considered parameters effecting the performance are the dessicant baffle
number , the size , the air temperature , the velocity and the air humidity. The mathematical
models of the adsorption process , desorption process and the heat pump are also
developed.

An experimented setup of a vapor compression heat pump with a dessicant unit
has been carried out, and R-134 is used as the working refrigerant. The working
conditions are controlled with the compressor speed of 100-2500 rpm. , the inlet air of
20-40 °C , 50-80%RH and the air flow rate of 1-3 m/s. Two configurations have been
considered. In configuration A , moisture is extracted from ambient air by condensing the
water at evaporator then cold dry air recovers heat at the condenser. The working air
entering the dryer is therefore very low humidity .In configuration B, The ambient air is
only heated by the condenser and auxiliary heater before entering the dryer. The
evaporator enhances the system by performance by recovers heat from the relatively moist

and warm air leaving the dryer. It could be found that the simulated results agree quite



well. The deviation of simulated results are in range of 10% . Lower energy consumption is
found when the dessicant js formed as the B configurations. The time to replace the new
dessicant assisted is 30 minute . From the economic analysis, at the working period of
6,000 hr./yr. and the drying rate of 1.5 kg/hr., the annual saving is about 18,000 — 25,000
Bath with the [RR. 78— 114 % and the pay back period of 0.9-1.3 year.



