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Fig. 1 A schematic diagram of the mixed-mode
solar dryer: (1) Blower (2) V-grooved solar collector
(3) Drying chamber (4) Data logger (5) Computer

and (6) Pyranometer.
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Table 1 Mathematical models for cocoon drying

Model no Model Name Model References
1. Lewis MR = exp(—kt) Kashaninejad et al. (2007)
2. Page MR = exp(—kt") Panchariya et al. (2002)
3. Henderson and Pabis MR = aexp(—kt) Akpinar et al. (2003)
4. Logarithmic MR = aexp(—kt) +c Togrul and Pehlivan (2002)
5. Midilli Kucuk MR = aexp(—kt") + bt Midilli et al. (2002)
6. Two term MR = aexp(—k t) + bexp(—k,t) Yaldiz et al. (2001)
7. Diffusion approach MR = aexp(—kt) + (1 —a)exp(—kbt)  Demir et al. (2007)
8. Verma et al. MR = aexp(—kt) + (1 —a)exp(—gt) Doymaz (2005)
9. Wang and Singh MR =14+ at + bt’ Yaldiz and Ertekin (2004)
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Fig. 2 Variation in solar radiation and temperature

versus drying time.
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Table 2 Statistical results of mathematical modeling of drying curves for cocoon.

Mixed-mode solar drying

Traditional open sun drying

Model 3 ) 2 .
Name Model R RMSE )4 Model R RMSE X
constants constants
Lewis k=0.00590 0.9793 0.0439 0.00201 k=0.00171 0.9871 0.0310  0.00099
Page k=0.00125 0.9989 0.0100 0.00011 k=0.00069 0.9933 0.0223  0.00053
n=1.29372 n=1.14120
Henderson a=1.08343 0.9874 0.0343 0.00128 a=1.03052 0.9885 0.0292  0.00091
and Pabis k=0.00638 k=0.00177
Logarithmic a=1.15023 0.9874  0.0343 0.00141 a=1.19993 0.9989 0.0092  0.00009
c=-0.09627 c=-0.21254
k=0.00514 k=0.00119
Midilli a=1.00028 0.9993  0.0080 0.00007 a=1.00614 0.9994 0.0066  0.00005
Kucuk n=1.32197 n=0.88561
k=0.00112 k=0.00262
b=0.00004 b=-0.00015
Two-term a=0.54176 0.9931 0.0254 0.00073 a=0.51112 0.9885 0.0292  0.00091
k,=0.00638 k,=0.51923
b=0.54165 b=0.00177
k,=0.00638 k,=0.00177
Diffusion a=-1.28835 0.9992 0.0085 0.00008 a=-1.47543 0.9941 0.0209  0.00048
approach b=0.63040 b=0.76412
k=0.01441 k=0.00314
Verma et al. a=-1.49430 0.9912 0.0286 0.00093 a=-2.03045 0.9942 0.0208  0.00048
¢=0.00344 ¢=0.00248
k=0.00236 k=0.00307
Wang and a=-0.00451 0.9970 0.0168 0.00030 a=-0.00132 0.9956 0.0180  0.00035
Singh b=0.00001 b=0.00001
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Table 3 Collector efficiency, drying efficiency and
overall efficiency.

Parameter Value

Solar collector

Energy input (MJ) 35.53
Energy output (MJ) 13.28
Collector Efficiency (%) 37.37
Drying section

Energy input (MJ) 55.26
Energy output (MJ) 8.23
Drying efficiency (%) 12.01
Overall drying efficiency (%) 8.85
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Fig. 6 Morphologies of cocoon silk: (a) Fresh cocoon

and (b) Dry cocoon.
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Table 4 Result of reeling and mechanical properties of silk.

Drying method Reeling results

Mechanical properties

Reelability Size of raw silk Force Tenacity Elongation
(%) (den) (cN) (g/den) (%)
Mixed-mode Solar dryer 92.20+1.78" 18.66+0.86"  68.39+5.53"  3.73+0.19"  27.41+1.49°
Traditional open sun drying ~ 90.60+1.14" 18.32+0.76"  64.89+4.21"  3.61£0.22"  28.50+2.55°
Control (Fresh cocoon) 77.67+1.24°  1520+1.06°  51.32+6.81°  3.44+031°  23.45+1.86°

Values followed by different superscripted letters in the same column were significantly different at p<0.05 (Duncan test).
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