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ABSTRACT

This research aims to combine with Heat pump system and Refrigeration system for
drying process and cold storage. Both systems are operation with the same mechanism of vapor
compression system. A Study on both systems operated with the same compressor and condenser.
The mathematical model was used to simulate. It was consisted of heat pump dryer model,
equation of psychometric chart, equation of fundamental thermodynamics, of vapor compression
system and of the refrigeration system. Agricultural products used fresh longan to simulate
mathematical model and experiment. The result forms both to be compared. It was founded that
the simulation model and the experiment were significantly similar. So, it can be concluded that
the Mathematical model was able to predict the performance of drying process, the coefficient of
performance (COP, ) and specific energy consumption (SEC) of the heat pump dryer system.
The drying process can be separated into two parts: part one, the heat pump dryer model
compared with the experimental. Part two, the heat pump dryer model compared with the cold
storage model using one compressor and condenser.

It was found from the results that it can be nearly concluded the mathematic model
developed can be used to predict the performance of heat pump dryer. The operation conditions

were 2 kgs of fresh longan, drying air temperature at 55 °C and BAR at 80 %. It also was



founded that the drying time was 12.75 hr, the SEC of 10.14 MJ/kg, the COP, at 2.90 and the
experimental results the drying time was 10.03 hr, the SEC was 10.20 MJ/kg and the COP, / was
2.75 . For the heat pump dryer with cold storage were drying air temperature at 55 o C, BAR of
80 %, drying product of 200 kgs and cold storage load of 100 kg were the best optimum. The
drying time was 14.26 hr, the SEC was 5.56 MJ/kg and the COP, was 2.92. It can be concluded
that the both systems can operate together and these systems can increase the performance of
system and reduce the compressor power if the system has optimum loading (the cold storage

load was half of the drying load).



