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Development of the Numerical Model for

Temperature Prediction of Fruits
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ABSTRACT

In order to design efficient and effective pressure cooling system for fruits and vegetables, a numeri-
cal model for temperature prediction of fruits was developed.

This model was extended to study the various factors affecting product cooling time, such as product
depth, approach air temperature, entering air velocity and initial product temperature. Also, selection
of these factors were examined with respect to the efficiency of the pressure cooling system, the overall
precooling cost and the final quality of the product.

When designing a pressure cooling system for a particular product, the range of the factors must be
selected carefully according to the thermal and physiological properties.

#9 $9oj(Key Words) : 2sta W A}~ 8 (Pressure Cooling System), ¥ 2t % (Cooling Rate), =3
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where, B : known fluid temperature
@® : known solid temperature
O : unknown fluid temperature
QO : unknown solid temperature

Fig. 1. Grids for Packed-bed of fruits.
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Fig. 2. Comparision of measured and computed
temperature profiles for packed bed of
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H &) A o} 30cm(upper layer), 45cm(center),
60cm{lower layer) | A #l 4 &9} A&7} vl
3 & dxste FAFH A FLo S Z F
£33 £ 995 ¢ F ARG AN YAAAFS
Z7] R 700 A& ¢} Ao T H
27 Yehde R FAHA AN 722 g
AyAnAge HEex 1.86CE FEA 2
e v AA Yrleew 27| ezt
2 2@3717tAe o 1A el &8 H3,
F7lde HEex it wA §A5H7 dED
Ao g Atgdth ol AYAEFEAHZA A 2
V&8 B A A AX ] S E At
433 Alzke] Ao o] Wrie 28 YA
A FAE7) g7 wEolc) A, GHA3)
Z2ARAANE AAFT A2AFuNe Yris o
+15C X9 HAE JER o) ofejd &
Tl 2rbEe S22t Ao S 1)
%e Aoz BT o] ) YEHI HolHE

AR &= A

—346—

1% Bkow, oM 2x,
(1995,1) 9] Z2#4-E, 8] €& ASHRAE
(1989) ) A#E 7tz A&t QT HA%
M gAGAsE vEHEF LHE Lofs
(1948) 9] &3 291 (16) 48 AH&3tgon,
o] W EUEBHG A S+ 1834.3kJ/m h TH}.

==
=

=g,

he - a=7.0613 (—ﬂfL)‘” kJ/nhC (16)

Table 1. Input values for temperature predic-
tion of Tsugaru apple

Items Unit Value
Product depth m 0944
Fruit diameter m 0.081
Void fraction - 0.3774
Density kg/m'  791.544
Specific heat of fruit kl/kgT 378
Initial product temperature T 20.80
Entering air temperature T 1.86
Approach air velocity m/hr  160.48
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Table 2. Hypothetical operating conditions for

cooling simulations

Items Unit  Value
Product depth m 1.20
Fruit diameter m 0.081
Void fraction - 0.3774
Density kg/m 791544
Specific heat of fruit kl/kg T 378
Initial product temperature T 20.80
Entering air temperature c 1.86
Approach air velocity m/hr  510.00
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Fig. 3. Cooling time as a function of broduct de-
pth.
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