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Fig 1 A schematic of the experimental set-up.
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Table 1 Average values of energy consumption rate (Q) and specific energy consumption (SEC) during
drying process of the apple cubes.

Temperature Velocity Average value of consumed energy rate Specific energy consumption

(°C) (ms™h (kIs™h (KW h kg™
45 1 0.324 4.762
15 0.413 5.986
2 0.525 6.686
55 1 0.528 3.347
15 0.708 4.129
2 0.954 4.769
65 1 0.952 2.379
15 1.287 2.807
2 1.543 3.173
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Table 2 Average rates for exergy input (E'Xi ), exergy output (g, ) and exergy loss (g, ) during drying
process of the apple cubes.

Temperature (°C) Velocity (m s™) Ex (K s E;<o (kJs? £x, (K sh
1 0.09106 0.06401 0.02705

45 15 0.13659 0.10084 0.03575

2 0.18212 0.13721 0.04491

1 0.17131 0.13112 0.04019

55 15 0.25696 0.20338 0.05358

2 0.34261 0.27916 0.06345

1 0.26048 0.21107 0.04941

65 15 0.39072 0.32707 0.06365

2 0.52095 0.44626 0.07439
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Fig 2 Effect of drying air temperature and velocity on
average value of energy utilization ratio (EUR)
during drying process of the apple cubes.
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Fig 3 Effect of drying air temperature and velocity on
average value of exergy efficiency ( Nexergy ) during

drying process of the apple cubes
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Table 3 Average value of exergetic improvement potential rate during drying process of the apple cubes.

Drying air temperature

Average exergetic improvement potential rate (kJ s™)

(°C) Drying air velocity (m s™)
1 15 2
45 0.00804 0.00936 0.01062
55 0.00911 0.01037 0.01108
65 0.00937 0.01117 0.01175
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Energy and Exergy Analyses for Drying Process of Apple Cubes in a
Hot Air Dryer

Beigi, M. **
1. Department of Mechanical Engineering, Tiran Branch, Islamic Azad University, Tiran, Iran

In this study, energy and exergy indices for convective hot air drying of apple cubes were investigated
and effect of the air parameters on them were assessed. Drying experiments were carried out at the air
temperature levels of 45, 55 and 65 °C, and the air velocity levels of 1, 1.5 and 2 m st Average values of
energy utilization were obtained to be in the range of 0.324-1.543 kW. The minimum and the maximum
values of specific energy consumption were obtained for drying at air temperature of 65 °C and air
velocity of 1 m s, and at air temperature of 45 °C and air velocity of 2 m s, respectively. Average
values of input exergy, output exergy and lost exergy were obtained to be in the range of 0.09106-0.52095
kJ s*, 0.06401-0.46135 kJ s and 0.02705-0.05960 kJ s*, respectively. Average exergy improvement
potential rate was increased with increasing air temperature and air velocity, and varied from 0.00804 kJ
s7t00.01175 kJs™.
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