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Abstract

A transpiration model was selected and tested experimentally to predict transpiration rate of Fuji apple stored in a normal
air and controlled atmospheres (1~3% O; + 1~3% CO2) at 0C and 98% RH for 6weeks. CA storage decreased the
respiration rate of Fuji apple by 50% when compared with normal air storage. The transpiration rates of apple showed 50~
70% higher in normal air storage than those in CA storage and were decreased by increasing CO; concentration under same
concentration of O, The transpiration rates estimated by the selected model were in good agreement with experimental data
for Fuji apples under controlled atmosphere conditions and normal air. When the respiratory heat generation rate u of Fuji
apple increased with storage conditions, the evaporating surface temperature and transpiration rate also increased. But since
some portion of respiratory heat was used as latent heat in the evaporating surface, the change of u value had a little effect
on the determination of the evaporation temperature and the transpiration rate.
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Fig. 1. Model of the idealized pore region in apple
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Fig. 2. Schematic diagram of measuring transpiration rate for
Fuji apples stored in normal air and controlled atmosphere.
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Table 1. Air and water vapor properties at Th= 0T, V =
0.25m/s, RH = 98%

Property Symbol  Unit Value
Air  Density 0 kg/m’ 1301
Thermal -5
conductivity ka kW/mK  2.380x10
Viscosity i kg/ms  1.721x10°
Reynolds number Re 1.600x10°
Schmidt number Sc 0.590
Water Convective mass -3
vapor transfer coefficient h mfs 6.72710
Environmental P, KPa 0585
vapor pressure
Latent heat of 3
vaporization L K/kg 249910
Molecular 2 5
diffusivity Das m'/s  2249x10
Specific heat G klfkgKk  1.859
Thermal k  KWmK  1.927x10°

conductivity in pore
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Table 2. Respiration rate and respiratory heat generation
rate of Fuji apple in normal air and controlled atmosphere

Gas Respiration rate  Respiratory heat generation
concentration  (mgCOy/kg/h) rate(X10%) (kJfem’/h)
(0:%+CO:%) 0T 5C 0C 5C

1+1 1.53 2.95 1.49 2.88

1+2 1.20 2.75 1.17 2.70

1+3 1.06 2.36 1.04 2.31

2+1 206 238 2.01 233
2+2 1.48 2.05 1.44 2.00
2+3 1.44 272 1.05 2.59
3+1 1.90 258 1.86 252
3+2 1.99 2.63 1.95 2.57
3+3 1.82 237 1.78 232

Air 4.52 545 4.43 5.33
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Fig. 3. Comparison between experimental and predicted
transpiration rate for Fuji apples stored in normal air and
controlled atmosphere at 0T and relative humidity of 98%.
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Fig. 3. Effect of respiratory heat generation rate on
transpiration rate for Fuji apples stored in normal air and
controlled atmosphere at 0T and relative humidity of 98%.
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