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Heat Transfer Coefficients
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Natural Convective Heat Transfer Coefficients

for Solar Dehydration of Chili
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Abstract

Dried agricultural products are considered as economically important of Thailand. Most
of dried agricultural products are still produced using natural sun drying method. Although,
it is the cheapest method, dried products are usually contaminated by insects, birds and
animals. In this research attempt has been made to evaluate the convective heat transfer
coefficient during dehydration of chili in open sun drying conditions (natural convection).
The convective heat transfer coefficient was correlated via the Nu-Ra relationship
Nu = th/K = N(Ra)". The values of the constants, N and n were obtained by linear regression
analysis. The results showed that the natural convective heat transfer coefficients of red chili
was 0.7199 W/m*-°C, when N and n were found to be 1.0011 and 0.0705, respectively, while
the natural convective heat transfer coefficients was 0.9020 W/m*-°C, when N and n were
found to be 1.0017 and 0.0871, respectively, for long red chili.
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Time L L RH,, w,, M, .  X=Ln(Ra) Y=Ln[M_/zZ]
(min) (c) (C) (%) (9) (9)

0 29.0 27.9 58.7 370.00  0.00 - -
15 31.6 30.8 453 366.77 323  13.35:0.27 1.67%0.31
30 33.0 31.5 35.0 364.17  5.83  14.04+0.48 1.35:0.12
45 35.0 33.1 26.3 360.40  9.60  14.04+0.33 1.18+0.31
60 36.0 33.9 18.7 357.00  13.00 13.69+1.25 1.08+0.28
75 36.3 33.2 15.7 353.93  16.07 14.47+0.25 1.04+0.32
90 36.3 34.2 11.0 351.30  18.70  14.08:0.21 0.93:0.14
105 37.7 34.5 11.7 347.83 2217  14.39:0.44 0.910.12
120 38.7 34.6 10.0 343.80 2620 14.68:0.29 0.88:0.15
135 39.0 34.7 6.7 341.43 2857 14.74:0.11 0.76:0.18
150 40.0 34.9 3.0 337.37 3263 14.78:0.33 0.770.30
165 38.7 34.4 1.3 33417 35.83  15.01:0.27 0.75:0.16
180 40.7 35.0 3.0 32017 40.83  14.56:0.34 0.92+0.25
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Heat Transfer Coefficients

Time T L RH,, W, M, X=Ln(Ra) Y=LnM,/zZ]
(min) (°C) (°C) (%) (9) (9)
0 30.0 28.8 58.7 775.27 0.00 - -
15 31.6 30.3 45.3 769.97 5.30 13.35+0.54 2.21+0.02
30 32.3 315 35.0 767.33 7.93 13.34+0.26 1.68+0.05
45 34.3 32.7 26.3 762.40 12.87  13.85+0.43 1.53+0.19
60 35.7 33.2 18.7 759.53 15.73 14.10+£0.64 1.31+£0.23
75 36.7 34.1 15.7 756.50 18.77 14.38+0.41 1.17+0.20
90 36.3 34.5 11.0 753.03 22.23 13.51+0.68 1.10+0.18
105 37.3 34.8 11.7 748.47 26.80 14.09+£0.51 1.10+£0.12
120 38.3 35.1 10.0 745.27 30.00 14.44+0.48 1.03£0.11
135 38.3 34.8 6.7 741.50 33.77 14.64+0.14 1.00+0.09
150 39.3 35.1 3.0 735.13 40.13  14.82+0.31 0.99+0.03
165 39.0 34.7 1.3 732.87 42.40  14.91+0.50 0.96+0.03
180 40.7 35.3 3.0 727.23 48.03  14.95+0.37 0.95+0.06
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