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Design and Construction of Ginger Heat pump Dryer with Different Media
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Abstract

The objectives of this research were to design and
investigate the performance of heat pump dryer. In this study,
ginger was dried in closed loop system with drying media
temperature at 50 ,60 and 70 °c by using hot air ,CO, and N, as
drying media. Drying media velocity in drying chamber was 0.4

m/s with by pass ratio 30%. In the experiment, ginger was dried

from initial moisture content 769 %db to final moisture content 30
%db. From the experimental results, the performance of heat
pump (COPy,) for air as media at 60 °C was 3.58. While drying
rate was 0.189 kg water/h, moisture extraction rate from
evaporator was 0.199 kg water/h and drying time was 4 hour 30
minute. The energy consumption was 31.85 MJ/kW-h or SMER
(Specific moisture extraction rate) was 0.113 kg water evap/kW-h.
It was found that the drying rate increases with the drying media
temperature. In the aspect of color quality, it was found that at
high temperature ginger dried with CO, and N, could be

maintained the yellow color better than that dried with hot air.
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DESCRIPTION 50°C 60 °C 70 C
Drying time 5.33 4.5 4
Drying rate 0.160 0.189 0.213
MER 0.172 0.199 0.244
Specific air flow rate 3443.48 3431.54 3443.48
Energy consumption 37.65 31.85 28.29
SMER 0.096 0.113 0.127
COPy,, 3.07 3.58 3.83
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DESCRIPTION 50°C  60°C 70°C
Drying time 5.5 4.33 3.83
Drying rate 0.1562 0.1966  0.2243
MER 0.2114 0.1805 0.2457
Specific air flow rate 6122.66 6182.13 6134.25
Energy consumption 38.54 30.63 26.97
SMER 0.1264 0.1264 0.1334
COPy,, 4.18 4.87 5.25
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DESCRIPTION 50°C  60°C 70°C
Drying time 5.5 4.5 4
Drying rate 0.1551  0.1890  0.2228
MER 0.2072 0.1967 0.2883
Specific air flow rate 3899.22 3910.39 3753.00
Energy consumption 38.82 31.85 26.98
SMER 0.0927 0.1130 0.1334
COPy, 3.82 3.55 4.42
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