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Abstract TE150811

Combined techniques between heat pump and far-infrared (FIR) radiation was used to
dry fruit and herb in this study. Heat pump dryer comprised a compressor with a
capacity of 1.3 kW, an evaporator with a capacity of 2.66 kW, and internal and external
condensers with capacities of 4 .6 kW and 2.2 kW respectively. A drying chamber of
the heat pump has two trolleys, each comprised 12 product trays. Two FIR rods were
vertically installed in between both trolleys and another one was vertically installed next
to the trolley downstream of the chamber. Each FIR rod had a power of 650 W or 1.95
kW for overall power. Sliced papaya, galingale and lcinongrass were dried in this
combined-technique dryer in order to investigate its performance and energy
consumpiion. Color of the products dried by this dryer at drying temperature of 55°C
and controlled temperature for FIR operation of 45°C was also investigated. The
experimental results showed that the FIR-heat pump dryer helped to reduce drying time
for high moisture products and to distribute products' moisture contents uniformly
during drying in the chamber. Color quality of products dried by this combined dryer
was in a good condition. Drying sliced papaya with an initial moisture content of 2,300
%db gave the maximum drying time reduction of 4 hours, specific energy consumption
of 4.91 MJ/kg water evaporated and heat pump's coefficient of performance of 3.56.
Economical comparison between FIR-heat pump dryer and heat pump diyer in case of
using sliced papaya as a drying product showed that FIR-heat pump dryer has faster rate
of return than heat pump dryer for approximately two months.



