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Determination of Thermal Conductivity of Fruits and Vegetables
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ABSTRACT

A brief réview was made on the heat transfer theory and various
methods for determining thermal conductivity of different farm
a transient method--the slop method—was used

produces. And,

=

to determine thermal properties of some local-grown vegetables.
The method was proved to be both practical and convenient to use
for those produces of which small cylinders can be made. A

computer-aided iteration calculation was also applied in the deter-

mination process.
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E w4 W W%)_ C g/cc [W/m?*-C Btu/ft-hr-°F B B xR R
Apple, green 88.5 28 0.79 0.422 0.278
Apple, red 84.9 28 0.84 0.513 0.296
Apple 8 0.418 ASHRAE H. B, 1977
Apple 0.20 |Bennett et Al, 1969
Avocado 64.7 28 1.06 0.429 0.248
Banana 75.7 27 0.98 0.481 0.278
Beet, red 89.5 28 1.53 0.601 0.347
Black Currants —~17 0.310 ASHRAE H. B, 1977
Broccoli -6 0.385 ASHRAE H. B, 1977
Cantaloupe 92.8 28 0.93 0.571
Carrot 90.0 28 1.04 0.605 0.349
Carrot —16 0.669 ~
(sliced & scalded) ASHRAE H. B, 1977
Cherry tomato 92.3 28 1.01 0.462 0.330
(core)
Cherry tomato 92.3 28 1.01 0.527 0.305
(side)
Cucumber 95.4 28 0.95 0.598 0.346
Goose berry -15 0.276 ASHRAE H. B, 1977
Grapefruit 90.4 26 0.95 0.549 0.317
(peeled)
Grapefruit, Juice 30 0.464 ASHRAE H. B, 1977
Vesicle
Grapefruit Rind 30 0.237 ”
Grapefruit, Whole 25 0.326 ”
Lemon 25 0.439 ”
Lemon, peeled 91.8 28 0.93 0.525 0.303
Lime, peeled 89.9 28 1.00 0.490 0.283
Nectarine 89.8 28 0.99 0.585 0.338
Onion 87.3 28 0.97 0.574 0.332
Orange, peeled 85.9 28 1.03 0.580
Orange Juice 30 0.435 ASHRAE H. B, 1977
Vesicle
Orange Rind 30 0.179 ”
Orange, whole 25 0.410~0,490 ”
Peach 88.5 28 1.00 0.595 0.344
Pineapple 84.9 27 1.01 0.549 0.317
Plum, blue 88.6 26 1.13 0.551 0.318
Plum -16 0.247 A
Potato, Mashed —13 1.09 SHRA,]:: H. B, 1977
Potato Salad 2 0.479 ”
Squash 0.29 Gane’ 1937
Straw-berry 88.8 28 0.90 0.462 0.267
Straw-berry —-14 1.10 ASHRAE H. B, 1977
Straw-berry -15 0.96 ”
Sweat Corn 0.113 |Smith et al, 1971
Turnip 89.8 24 1.00 0.563 0.325
“Water 100.0 28 0.611 0.356
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Tk o EREERER BRERSEH > RRERNATHE
s ZESE—BEER o
R~ PDIFREBMNREDNEBREZREERE* (cal/sec-cm-"C)
W B B M |
(min) M E Y| E 8% % B O wmlumaln B
o | o
5 10 0.00089 0.00158 0.00092 0.00177 0.00127
5 15 0.00100 0.00171 0.00092 0.00150 0.00132
10 15 0.00112 0.00192 0.00093 .0.00127 0.00137
3 =] 0.00100 ; 0.00171 [ 0.00092 0.00151 0.00132

*1 w/m?-'C=2.39%10"% cal/sec-cm-C.

Mgg— .8 K % KR k

10 READ Ti1, T2, T8, TI, TIME1l, TIME2, H, L, ROL, SH
20 DATA 10.0, 6.0, 0.0, 16.0, 300, 600, 0.0047, 1.9, .960, .944
30 M=(LOG (T1-T8)/(TI-T8))-LOG ((T2-T8)/(TI-T8)))/(TIME1-TIME2)

40 K=.0005

50 BI=H*L/K
60 C=1.04x% LOG(BI)
70 B=EXP(C)

80 LAM=SQR (2.4048™2/(1+2.45/B))

8 KK=-M#L"2*%(1/LAM™2)%ROL * SH
90 PRINT K, KK, BI, LAM
100 IF (KK-K)/KK<.005 THEN 200
110 K=K+.00001

120 GOTO 50

200 END




Miig=:8 R % K h

10 M=.00188
20 L=19

30 ROL=98

40 SH=.92

50 H=.004

60 K=.001446

70 BI=H#L/K

80 C=104%LOG(BI)
9% B=EXP(C)

100 LAM=SQR(2.4048™2/(1+245/B))

110 KK=M#L"2*(1/LAM"2) *+ROL *SH

120 PRINT H, LAM, KK

130 IF ABS((KK-K)/K)<<.005 THEN 200

140 H=H+.0001
150 GOTO 70
200 END
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