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Natural Convective Heat Transfer Coefficients for Solar Dehydration of Corn Grains
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Abstract

In this research work, an attempt has been made to evaluate the convective heat transfer coefficient dunifg
dehydration of com (Zea mays Linn,) in open sun drying conditions. The convective heat transfer coefficient was
determined by Nu = hCXfK = N(Ra)" equation. Values of the constant, N and n were obtained by linear regressil n
analysis. The results showed that the natural convective heat transfer coefficients of sweet comn grains was 1.67p6
W/m’™-°C, when N and n were found to be 1.0009 and 0.1190, respectively and the natural convective heat transfer
coefficients was 1.3421 W/m’-°C, when N and n were found to be 0.9992 and 0.1096, respectively, for waxy cdm
grains, at Pr=0.7052 and 4.3939 x 10 < Gr <2.2102 x 10°
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Time (min) T, (C) T, (0 RH, (decima) W, (2 M, (@  X=Ln(Ra) Y=Ln[M_/Z]
0 315 30.5 0.62 307.93 0.00 - -
15 327 319 039 303.20 473 1235 1.74
30 34.4 335 0.38 298.63 9.30 12.69 1.93
45 36.4 33.6 0.34 293,60 14.33 13.09 1.90
60 34.5 33.1 0.32 290.27 17.67 12.41 1.86
80 35.6 35.0 0.35 287.77 2017 11.68 1.68
100 374 357 0.26 281.50 26.43 12.80 1.53
120 38.3 37.0 0.06 277.63 30.30 12.96 118
140 371 36.0 0.05 270.53 3740 12.59 1.28
160 38.3 36.5 0.03 264.70 43.23 12.89 123
180 39.0 37.7 0.02 258.87 49.07 12.41 118

210 40.4 39.3 0.03 250.10 57.83 12.62 111
240 378 372 0.02 242.77 65.17 12.02 1.20
270 39.9 375 0.02 233.47 74.47 12.59 117
300 395 36.9 0.01 227.17 80.77 12,62 1.17
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Time {min) . (“C} T ‘) RH  (decimal) W, (g M, .. (g) X=Ln(Ra) lr'=Ln|_\'lu_a’Z]
0 30.6 30.2 0.60 IR2.47 0.00 = -
15 34.3 33.1 0.38 378.80 3.67 12.55 1.61
30 35.0 338 0.38 37487 7.60 12.93 1.60
45 345 334 0.34 369.10 13.37 12.96 1.86
60 353 34.1 0.31 363.60 18.87 13.05 1.88
80 35.1 34.1 0.35 360.77 21.70 12.33 1.80
100 37.0 354 0.27 354.13 28.33 13.13 1.61
120 38.7 372 0.06 350.40 32.07 12.89 1.22
140 3.7 36.3 0.04 345.60 36.87 12.65 1.24
160 39.8 38.1 0.04 338.37 44.10 12.96 1.16
180 39.1 374 0.03 33157 50.90 12.79 1.22

210 39.5 379 0.05 323.17 59.30 12.63 1.20
240 39.6 384 0.03 315.50 66.97 12.30 1.14
270 38.7 37.5 0.01 307.37 75.10 11.80 1.21

300 375 37.0 0.02 300.37 82.10 12.07 1.24
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