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power: 2.3 kW, Power rating: 2 kW
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Figure 1  Schematic diagram of the CHP dryer system.
Table 1 Mathemaiical models given for drying curves.
No. Model name Model Reference
1 Mewton MR = exp (—kn) Motevali et al. (2010)
2 Page MR = exp (—kf")
3 Wang and Singh MR =1+ ar+ b
4 Henderson and Pabis MR = a.cxp (—kt)
5 Logaritmic MR = aexp (—kf) + ¢ Dandamrongrak et al. (2002)
o Midili et al. MR = aexp (—kt") + bt Midilh et al. {2002)
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Figure 2 The vanation of the moisture content with drying time at various engine loads (a) 25%, (b) 50% (c) 75% and (d) 100%.






Table 2 Resulis of statistical analysis on the modeling of moisture content and drying time in CHP dryer system.

No. Load-thickness Constance R x* RMSE
1 25%-3 mm k = 0.02515 0.9715 0.00281 0.05286
25%-5 mm k = 0.01703 0.9971 2.04x107* 0.01434
25%=7 mm k = 0.01132 0.9966 241x107* 0.01554
50%-3 mm k = 0.03019 0.9900 9.18x 107" 0.03037
50%-3 mm k = 0.01830 0.9589 0.0041 0.06341
50%=7 mm k = 0.01474 0.9847 0.00123 0.03523
75%-3 mm k = 0.03923 0.9898 9931077 0.03152
75%-5 mm k = 0.02594 0.9972 0.002286 0.01500
75%=-7 mm k = 0.02000 0.9932 543107 0.02332
100%=3 mm k = 0.05999 0.9947 5411077 0.02327
100%-5 mm k = 0.03116 0.9857 0.00101 0.03181
100%-7 mm k = 0.02703 0.9981 1.52x 1074 0.01236
2 25%=-3 mm k = 0.00686 n = 1347 0.9976 2.33x107* 0.01574
25%-5 mm k = 0.01483 n = 1.034 0.9976 1.75% 107" 0.01352
25%-7 mm k = 0.01037 n = 1019 0.9968 231 %107 0.01539
50%-3 mm k = 0.01573 n = 1182 0.9986 1.25x 107 0.01158
50%-5 mm k = 0.00335 n = 1434 0.9974 2.47x1074 0.01625
50%-7 mm k = 0.00773 n = 1152 0.9920 6.70x 1077 0.02588
75%=-3 mm k = 0.02139 n = 1182 0.9983 L7 x 107 0.01350
75%=5 mm k = 0.02025 n = 1.066 0.9986 1L15x 107" 0.01103
75%-7 mm k = 0.01292 n = 1110 0.9971 2231077 0.01572
100%-3 mm k = 0.04428 n = 1.106 0.9975 2.53% 107 0.01719
100%-5 mm k = 0.05138 n = 0860 0.9945 3.87x107* 0.02030
100%-7 mm k = 0.02540 n = 1017 0.9982 1L4sx 107" 0.01238
3 25%-3 mm a = —0.01872 b = B687x107° 0.9977 2.30x 107 0.01564
25%=-5 mm a = —0.01404 b =566x10"° 0.9927 5.26x 107 0.02340
25%-7 mm a = —0.00916 b =2374x107% 0.9879 8.71x10~ 0.02989
50%-3 mm a = —0.02380 b = 0.0001545 0.9973 2561077 0.01635
50%-5 mm a = —0.01410 b =4822 x107° 0.9887 0.0011 0.03399
50%=-7 mm a = —0.01188 b =3940x107° 0.9886 9.25x 1077 0.03102
75%-3 mm a = —0.03071 b = 0.0002560 0.9962 3.66x107* 0.02001
75%-5 mm a = —0.02053 b = 00001159 0.9954 3.37x 1074 0.01994
75%=7 mm a = —0.01593 b =7020x10"° 0.9946 436x 107 0.02138
100%-3 mm a = —0.0479% b = 0.0006412 0.9952 4.86x 107 0.02382
100%-5 mm a = —0.02523 b = 0.0001801 0.9604 0.002812 0.03466
100%-7 mm a = —0.02116 b = 00001228 09888 892107 0.03069
4 25%-3 mm a = 10800 k = 002725 0.9807 0.00190 0.04488
25%-5 mm a = L0100 k=001724 0.9973 191107 0.01413
25%=-7 mm a = 1.0200 k = 001157 0.9972 1.92x 107 0.01427
50%=3 mm a = 1.0520 &k = 003182 0.9939 5.56x 1074 0.02455
50%-5 mm a= L1100 &k = 0.02105 0.9762 0.0023 0.04942
50%-7 mm a = 10660 k= 001584 0.9915 6.89 107 0.02673
75%=-3 mm a = 1.0480 k=004119 0.9933 6.5 107* 0.02664
75%-5 mm a = 1.0230 k = 002655 0.9980 1.65% 107" 0.01332
75%-7 mm a = 1.0330 k = 0.02072 0.9949 4.04%107" 0.02066
100%-3 mm a = 1.0200 k = 006126 0.9955 464107 0.02327
100%-5 mm a = 0.9621 k= 0.02984 0.9882 8411077 0.02988
100%-7 mm a = L0010 k = 002706 0.9981 1.52% 107" 0.01269
5 25%=3 mm a = 1.3470 c=—=031740 k = 0.01610 0.9972 2.45x107* 0.01773
25%-5 mm a = 1.0400 c = —0.03934 k = 0.01580 0.9978 0.000154 0.01299
25%-7 mm a = 1.0190 ¢ = 0000967 k = 0.01160 0.9972 1.98 % 1074 0.01445
50%=-3 mm a = 1.1060 c = —0.07331 k = 0.02708 0.9964 0.000331 0.01948
50%-5 mm a = 1.3790 c = —0.31860 k = 0.01269 0.9908 8.95x 107 0.03152
50%-7 mm a = 11120 c = —0.06206 k= 0.01392 0.9927 6.09:x 107 0.02534
75%-3 mm a= 11190 c = —009133 k = 0.03394 0.9967 3.23% 107 0.01969
75%=5 mm a = 1.0370 c==002128 k = 0.02518 0.9983 1.43x 107 0.01263
75%-7 mm a = 1.1030 = —(.09338 k= 0.01703 0.9976 1.93x107* 0.01457
100%-3 mm a = 10970 c = —0.09135 k = 0.05100 0.9978 2.28x 1077 0.01790
100%-5 mm a = 0.9180 ¢ = 0076870 k = 0.03772 0.9940 433107 0.02191
100%-7 mum a = 1.0260 c = —0.03553 k = 0.02479 0.9988 9.55% 107% 0.01033

(continued on next page)



Table 2 (covtinivied)

No. Load-thickness Constance R x* RMSE
6" 25%-3 mm a = 0.9985 b = —0.0007371 k = 0.00893 n= 126 0.9988 L11 x 104 0.01198
25%=5 mm a = 1.0080 b = —0.0003492 k = 0.01859 n = 0962 0.9980 141 x 107" 0.01289

25%-7Tmm a = 1.0360 b = —0.0001331 k = 0.01546 n = 0.930 0.9976 LIS x 0 0.01375
50%=3 mm a = 0.9999 b = —0.0002874 k = 0.0140 n= 1225 0.9989 101 x 107" 0.01119
50%~5 mm a = 0.9994 b = —0.0002461 k = 0.00287 n = 1.484 0.9977 228 x 107" 0.01635
50%-7 mm a = 1.0360 b= —5.540% 1073 k =0.01077 n = 1081 0.9931 5.06%107* 0.02508
T5%-3 mm a = 1.0070 b= —5260x%10"° k = 0.02211 n= 1176 0.9984 158 x 107" 0.01465
T5%-5 mm a=1 b = —0.0001125 k = 0.01923 n = 1085 0.9987 L10x 107" 0.01138
75%-~T mm a = 1.0070 b = —0.0004649 k = 0.01682 n= 1024 0.9977 186 % 107" 0.01470
100%-3 mm a = 1.0040 b = —0.0011380 k = 0.05030 n= 1038 0.9979 217x 107" 0.01949
100%-5 mm a = 1.0130 b = —0.0001872 k = 0.05165 n = 0.870 0.9949 3.64x 107 0.02105
100%=7 mm a = 1.0030 b = —0.0005574 k = 0.03195 n = 0.932 0.9992 6.65x 107 0.00889
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MR = a - exp(—ki") + b1

a = 1057 + 0.0004668L — 0.044058 — 2.604 % 10~°L?
+0.0005214LS + 0.0058198 + 1.472 x 107L% + 4
*x 10728 — 6.78 x 107°LS”
R =088
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Figure 3 Electrical energy generation in the CHP dryer at
different thicknesses and engine loads.
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Figure 4 Heat energy recovery in the CHP dryer at different
thicknesses and engine loads.
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different thicknesses and engine loads. Figure 7 Energy saved at various loads of engine.
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Figure 8 Specific energy consumption of drying at different
thicknesses and engine loads.
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