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Determination of Heat Transfer Coefficients of Postharvest Fruit
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(College of Food Science and Technology, Shanghai Ocean University, Shanghat 201306, China)

Yang Le Xie Jing

Abstract

A test was applied to determine the heat transfer coefficients of apple and cucumber to obtain the
experimental correlation of heat transfer. The results showed that the heat transfer coefficients of fruit
increased with the increasing of air velocity, decreased with the increasing of radial dimension of fruit
under the same condition of the hot air temperature. The heat exchange efficiency between fruits and hot

air was enhanced significantly for the biological transpiration. Phase transition occurred in the process of

heat transfer.
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Fig.1 Schematic diagram of measurement system
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Tab.1 Experimental data of copper tube measurement
FRW|E AU ERMTE EAEBIME REHRR X I 4 A 2R B FEits 82 5E R (
Jmesct WET./K A /Wem oK' b /mies! WoW  e/Wem KU MR gV
1.0 319.75 0.028 1 1.76 x 10 =3 8.23 22.28 1816. 80 25.40 3.26 1.40
1.5 318.30 0.028 0 1.75 x107° .17 31.21 2 747.59 35.72 3.44 1.55
2.0 316. 80 0.0279 1.73x10°° 5.93 32.27 3 694. 86 37.07 3.57 1.57
2.5 317.35 0.0279 1.74 x10 ~° 4.99 39. 65 4604. 10 45.49 3.66 1. 66
3.0 315.15 0.0277 1.72 x107° 4.83 40.25 5595.06 46. 44 3.75 1. 67
3.5 314.95 0.0277 1.71 x107° 3.95 50. 41 6535. 11 58. 18 3.82 1.76
4.0 313.95 0.0277 1.70 x 10 ~° 4. 06 48.36 7512.09 55.95 3.88 1.75

Kee 1 IgRe H1 IgNu ARAK (7)), 0115 C =
0.39,n=0.56, MRHESCHK[ 11 ], C.n (HARALE ZRIE
FEL P G 00 5 AR 8 P 5E
3.2 RERIREANRHRBRBNE

FUF 3. 175 [ A 9 5 RS2 B A 7 v o A Ak
BTy 3 3 11 5 2R BN AT 3% 0 X 45 1 R

B A, 3SR B AR 4 5 (61 £2) mm Al
(36 1) mm , A 5 362 5L B $4 r i A R 37 43 S
955V R0 71 A B T HS 356 F oA L 0 EEL I
Iy 47V R 0.58 A, A S A 1.0.1.5
2.0.2.5.3.0.3.5 F14.0m/s, SCEMIEEME2.3
Fim

R2 FERMWEHE

Tab.2 Experimental data of apple measurement
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1.0 316. 15 0.027 8 1.73 x10 ~° 5.87 38.50 3534.80 84. 44
1.5 314.75 0.0277 1.71 x10°° 4.05 58.00 5345.13 127. 68
2.0 313.50 0.027 6 1.70 x 10 =3 2.58 94. 04 7178.73 207. 66
2.5 313.55 0.027 6 1.70 x10 ~° 2.52 96. 32 8 970. 80 212.68
3.0 313. 30 0.027 6 1.70 x10 ~° 2.23 109. 54 10 780. 65 242.01
3.5 312.95 0.027 6 1.69 x10 73 1.71 144. 41 12 603. 16 319. 34
4.0 312.90 0.027 6 1.69 x10~° 1. 65 149. 62 14 407. 82 330.90
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Tab.3 Experimental data of cucumber measurement
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1.5 315.05 0.0277 1.71 x107° 4.66 32.66 3149. 04 42. 40
2.0 310. 70 0.027 4 1.67 x107° 2.86 55.13 4306. 88 72.36
2.5 311.35 0.0275 1.68 x 10 ~° 2.51 64.01 5362.95 83. 87
3.0 310.75 0.0274 1.67 x107° 2.24 72.34 6 458. 40 94. 94
3.5 309. 90 0.027 4 1.66 x10 ~° 1.79 91.02 7572.91 119.71
4.0 309. 45 0.0273 1.66 x 10 ~? 1.56 105. 26 8 677.99 138. 60
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