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Fig.1. Vibro-fluidized bed heat pump dryer; (a) Overall picture, (b) Heat pump system, (c) Vibration system, (1) Fan,
(2) Heater, (3) Control system, (4) Evaporator, (5) Condenser, (6) Plenum, (7) Vibration system
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Fig.2. Variations in moisture ratio with drying time for mint leaves dehydrated by two drying methods at different air-
drying temperatures; (a) Heat pump, (b) Non-heat pump
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Fig.3. Variation in drying rate with moisture content for mint leaves dehydrated by two drying methods at different air-

drying temperatures; (a) Heat pump,.(b) Non-heat pump
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Table 1- Values of effective moisture diffusivity of mint leaves dehydrated by two drying methods at different air-
drying temperatures
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Moisture diffusivity (m*s™)
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Temperature (°C) Heat pump Non-heat pump
40 4.25656x10"" 3.71918x10™
50 1.04859x10°'° 1.02623x107'°
60 2.95872x107° 1.29196x10™°
T (K T (K
0.0029 0.0030 0.0031 0.0032 0.0033 0.0029 0.003 0.0031 0.0032
22.4 21.5
22.6
22.0
228 4
-23.0 ¢ 22.5
= 0320 R*>=0.894 & R2=0.996
@) A 230
g 234 A
-23.6 -23.5
-23.8
-24.0
24.0 ®
242 -24.5
(b) (a)
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Fig.4. Effect of air temperature on moisture diffusivity for mint leaves dehydrated by two methods; (a) Heat pump, (b)
Non-heat pump
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Table 3- Values of the heat pump performance
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Temperature (°C)  Coefficient of performance MER (kg h™") SMER (kg kW' h™
40 232 0.020 0.054
50 2.55 0.030 0.081
60 3.69 0.102 0.273
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Table 4- Values of energy consumption for the dryer system
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Mean values the total energy consumption of the dryer (W)
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Temperature (°C) Heat pump Non-heat pump
40 151.7 157.1
50 256.6 303.0
60 273.4 3343
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