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Abstract

This project is aimed to develop and enhance the utilization of an archetype of combined
solar — electricity soybean seed dryer to use for various kinds of seeds with the compact size as well
as lesser in electric consumption whereas compared to that of the archetype, the drying performance
is not lesser. In the modification, an area of solar collector was reduced for 59-%. Two plates of
glass are used as covers of a solar collector to increase the heat accumulation. Moreover, to reduce
the electricity consumption of a new dryer, the electric heater used as alternative source of heat
during night time was decrease from 2,100 to 1,400 kW. In the experiments, three kinds of seeds,
namely, paddy, soybean and mungbean were selected as the samples for testing.

The study results have been shown that the efficiencies.-of a new solar collector are found to
be 63.20, 63.40, 63.60, 63.62, and 65.56 % for the flow rates of hot air at 0, 331.20, 563.20,
746.64 and 919.08 ms/hr, respectively. For seed drying tests, they can be concluded that all of
selected seed samples can be dried as desired in the new seed dryer. Furthermore, their drying rates
have been found to be high during the first six hours meanwhile they have been found to be
constantly decreased. Besides, the relationship between the electricity consumption and the flow
rate of hot air fed into the dryer has been found to be directly proportional relationship. Therefore,
the lower flow rate of hot air (of about 331.20 m3/hr) should be taken into accounted for lesser in
energy consumption (of some 3.57 kW). In addition, compared to prototype seed dryer, the
electricity consumption of the new seed dryer has been found to be lower at similar air flow rate. It

has-been decreased 53 %.in approximate.
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Time T, (K) (Tp-Ta)/Gt g N
12.15 361.8 0.070841 4.026038 52.48
.80 364.7 0.103703 4.04472 39.06
12 45 367.0 0.064902 4.070587 54.58
15100 371.0 0.151656 4.125179 18.44
1319 373.5 0.167525 4.168628 11.17
13.30 373.4 0.129558 4.188979 26.73
13.52 374.1 0.111598 4.193815 34.20
14.00 375.4 0.07147 4.211138 50.90
14.16 375.4 0.06965 4.206498 51.70
14.32 376.7 0.07404 4.226335 49.71
14.46 375.0 0.074581 4.247478 49.32
15.00 372.6 0.073493 4.212803 50.04
15.15 344.7 0.059649 3.669582 59.11
15.30 334.7 0.105419 3.507369 44.03
15.% 330.6 0.046878 3.388784 65.11
16.00 330.1 0.052182 3.458019 62.96
16.15 3208 0.050724 3.379378 63.86
L 16.30 327.1 0.046762 3.329096 65.43




54

[

a A (Y a Jd a 5 :3 Y d’d
miﬂﬂle’)‘lJ‘lji?Jﬁﬂﬁﬂ]W!!NQﬁﬂ!!ﬁQﬂTﬂﬂﬂ UVUSANAINTZIN 1 HU nsdﬂ‘naunu A3

Tviaemdu 333.72 m¥/hr

Time T, (K) (T,-T,)/Gt 194 n

9.45 345.8 0.033539 5.397304 62.90
10.00 346.1 0.034798 6.28128 59.14
10.15 345.2 0.032568 6.27452 60.56
105G 345.5 0.036865 6.287612 57.82
11.19 344.4 0.036302 6.272303 58.23
11.50 3415 0.040864 6.140044 55.91
A 339.8 0.036694 6.062773 58.75
12.00 338.8 0.038736 6.06483 57.51
12.15 338.0 0.048354 6.056868 51.71
13.00 336.5 0.039146 6.048677 57.32
134 333.5 0.033722 6.005131 60.75
13.50 331.2 0.035206 6.001773 59.87
1384 328.7 0.031893 5.975072 61.94
1ud 326.3 0.03244 5.953401 61.69
14.13 324.1 0.030951 6.016559 62.38
14.30 322.2 0.030745 6.190712 61.97
15.00 319.4 0.025747 6.27477 64.84
15.15 317.0 0.031948 6.291895 60.90
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Time ik (K) (Tp-Ta)/Gt U, n

9.30 316.4 0.019159 2.5752 63.08
9.45 321.4 0.026475 2.630956 61.90
10.00 323.9 0.026856 2.668091 62.04
10.15 326.3 0.028403 2.695608 61.87
10.30 328.0 0.0288 2.724036 61.87
1100 330.1 0.029063 2.76058 62.04
1448 338.7 0.038342 2.858298 61.67
11.45 333.6 0.031666 2.812033 61.81
12.15 3353 0.028607 2.857448 62.75
12.30 336.4 0.031587 2.858778 61.68
12 45 336.9 0.031001 2.868931 61.94
13.00 338.1 0.032207 2.881658 61.81
13.15 338.9 0.030952 2.900594 61.95
13.30 339.0 0.031752 2.902565 61.26
- 334.4 0.02346 2.877664 63.28
14.00 3335 0.058159 2.857477 60.47
14.15 327.6 0.044974 2.774843 60.51
14.30 3232 0.071359 2.717262 5721
14.45 322, 0.042026 2.716355 60.77
15.00 320.2 0.036353 2.667361 60.50
15.15 316.2 0.029556 2.619881 60.39
15.30 316.3 0.026428 2.628449 60.96
15.45 316.2 0.034161 2.6854 60.47
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Tvaemfiu 746.64 m/hr

Time T, (K) (Tp-Ta)/ Gt U N

9.30 316.5 0.018379 2.576219 63.86
9.45 317.2 0.021678 2.580447 62.60
10.00 318.9 0.024339 2.596185 62.21
10.15 321.4 0.016477 2.678695 63.62
10.30 323.5 0.023068 2.665852 62.47
10.45 325.6 0.03281 2.705604 61.60
11.00 327.6 0.02487 2.753647 62.36
11.15 329:1 0.030204 2.782319 58.94
11.30 330.0 0.029151 2.813352 61.96
11.45 331.1 0.038912 2.90699 61.12
12.15 3314 0.032784 2.982196 61.52
12.30 332 0.056634 2.871474 59.55
12.45 332.9 0.050861 2.866353 60.28
13.00 333.6 0.027867 3.040221 62.16
13.15 333.5 0.027779 3.049482 62.12
13.30 333.6 0.027327 2.824686 62.43
13.45 332.8 0.026843 2.821149 62.48
14.00 328.7 0.028353 2.776651 62.21
14.15 3383 0.026486 2.869805 62.67
14.30 328.9 0.032314 2.838862 62.06
14.45 330.3 0.03035 2.883887 62.29
5 327.9 0.026743 2.872984 62.53
15:15 319.9 0.0196 2.761492 62.45
15.30 3234 0.02638 2.824702 62.40
15.45 3164 0.017059 2.72382 62.45
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Tvaemiv 919.08 m*/hr

Time T, (K) (T -T,)/Gt U, n
10.15 318.6 0.016892 2.01517 63.46
10.30 320.3 0.024957 2.043566 62.85
10,45 321.2 0.018948 2.059141 63.30
11.00 322.7 0.021347 2.082735 63.14
11,18 323.6 0.017593 2.092378 63.46
11.30 324.1 0.018107 2.092876 63.46
i1.48 325.8 0.01893 2.127019 63.36
12.00 325.9 0.020343 2.123023 63.29
12.15 326.9 0.022536 2.132775 63.20
19.30 326.7 0.025524 2.126137 62.93
12.48 327.3 0.024077 2132913 63.03
13.00 307.4 0.001143 2.016059 62.93
1318 327.3 0.032396 2.138525 62.31
13.38 327.2 0.026955 2.134265 62.76
18,45 326.8 0.024738 2.122387 62.96
14.00 3259 0.02763 2.101605 62.71
1415 325.5 0.026653 2.094602 62.83
14.30 3242 0.03056 2.08064 62.58
1445 321.8 0.025148 2:042397 62.94
15.00 320.8 0.027416 2.018394 62.88
1515 318.3 0.022324 2.044463 63.20
15.30 314.3 0.014687 1.951256 63.55
| 1545 313.6 0.013708 1.927712 63.70
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Time T, (K) (T,-T,)/Gt U, M

9.15 334.0 0.064559 2.825316 63.06
9.30 324.9 0.053777 2.698236 60.75
0.45 328.1 0.060956 2.746534 83.96
10.00 334.8 0.064299 2.847344 60.54
10.15 334.0 0.054314 2.843387 61.72
10,80 339.0 0.04991 2.912079 6176
e 340.0 0.048123 2.935895 62 04
11.00 341.9 0.078553 2.980183 6067
11.15 342:8 0.068843 2.992881 61.49
180 343.9 0.090193 3.011125 60.86
11.45 339.7 0.086136 2.951567 60 45
12.04 326.3 0.054076 2781529 62 50
12.18 341.2 0.162679 2.949332 6025
12,3 332.8 0.063299 2.865279 6178
12,48 329.2 0.034908 2.821524 6204
13.00 323.7 0.030982 2777788 63.06
1315 320.3 0.017517 2.733002 63.87
13.30 322.0 0.01699 2.741789 63.74
14.45 320.8 0.011653 2.731612 63.9
15.00 319.1 0.015931 2738069 6382
15.15 319.5 0.013243 2.719614 65.56
15.30 319.3 0.028811 2.740003 62 81
15.45 318.3 0.022165 2.726524 6266
16.00 318.4 0.017894 2.708966 6329
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Time Tp (X) (Tp-Ta)/Gt U, N T
10.45 319.7 0.018393 2.143394 63.44
1900 3204 0.024957 2225116 62.43
11.15 320.3 0.018308 2.236574 62.86
11.30 319.3 0.014409 2.229507 63.45
11.45 319.2 0.011317 2.228374 63.65

12.15 318.6 0.00961 2.226954 63.78 ]

12.45 318.5 0.009568 2.229511 63.76 |
13.00 318.2 0.008542 2.231827 63.95
13.15 317.8 0.010657 2.211358 63.53

’; 13.30 317.2 0.011989 2.201898 63.34 "

13.45 316.7 0.009029 2.20155 63.65 ]
14.00 316.0 0.009525 2.174469 63.56
14.15 315.3 0.011809 2.16489 63.41
L 14.30 314.8 0.00894 2.161079 63.73
14.45 313.4 0.006901 2.145047 63.72
15.00 312.9 0.00713 2.135033 63.88
1515 312.0 0.006139 2.124979 64.01
1530 311.2 0.005523 2.127977 64.02
15.45 310.8 0.005452 2.106223 63.92
3104 0.004896 2.16703 63.94




a a [ a Jd a :: :3 v d'
fﬂiYIﬂETB‘Uﬂi%ﬁﬂﬁﬂ]ﬂ!mﬂﬁﬂ!!ﬁ\‘li’ﬂﬂﬂﬂ VUSAANINTZIN 2 YU ﬂiijﬂ‘uﬁuﬂ
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Time T, (K) (T -T,)/Gt U, M ]
10:45 329.1 0.020891 2.324246 63.12
11-00 325.3 0.015253 2.289032 63.48
11:15 324.0 0.014276 2277343 63.53
11:30 332.7 0.023059 2.322637 63.64
e 322.6 0.01286 2.260811 63.61
12:00 324.1 0.015847 2.271246 64.07
12:15 3282 0.019316 2.257022 64.00
12:30 323.6 0.015879 2.201331 63.79
19:45 3213 0.01609 2.161065 63.54
14:00 320.6 0.017527 2.147534 63.46
14:14 318.7 0.018831 2.140999 63.16
14:30 316.1 0.011631 2.133875 64.14
14:4% 318.7 0.013815 2.182127 63.33
1500 315.6 0.009733 2.134968 63.57
1545 313.9 0.011932 2.117581 63.43
15:30 311.9 0.012564 2.103683 63.54
1545 309.9 0.005483 2.183592 64.24
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Tvamiv 919.82 m¥/hr

Time T, (K) (T,-T,)/Gt U, n |
10:15 47.1 0.009885 0.009371 65.56283
10:30 46.5 0.011624 0.009175 65.56445
10:45 45.0 0.007554 0.00877 65.56248
11:00 44.1 0.004803 0.008525 65.563
11:15 43.0 0.003292 0.008082 65.56222
14:30 43.6 0.002832 0.008551 65.56248
11:45 43.1 0.002881 0.008285 65.56272
1500 528 0.012363 0.011849 65.56419
e 54.3 0.012545 0.012811 65.56398
1213 53.6 0.01534 0.012133 65.56497
19:48 55.3 0.014238 0.013295 65.56528
13:00 54.9 0.015621 0.01305 65.56739
1314 55.1 0.019788 0.013167 65.56787
13:3d 53.4 0.015442 0.012149 65.56605
13:45 52.9 0.015233 0.011642 65.56404
14:00 52.8 0.015746 0.011871 65.56624
1415 51.7 0.015123 0.011335 65.56417
14:30 50.3 0.017857 0.010459 65.56513
14:45 49.1 0.016179 0.009758 65.56623
15:00 57.8 0.034662 0.01308 65.56501
1515 45.9 0.013512 0.008342 65.56317
| 1530 45.0 0.012925 0.00791 65.56283
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Time Before After Moisture
10.00 15.59 14.63 9.85
11.00 15.48 14.57 9.46
12.00 15.47 14.57 9.38
13.00 17.83 16.80 9.24
14.00 15.47 14.59 9.07
15.00 18.61 el JS 8.79
16.00 16.80 15.85 8.51
19.00 15.56 14.71 8.25
22.00 15.37 14.53 8.12
01.00 18.34 17.38 8.01
04.00 15.34 14.60 7.95
13.00 15.43 14.88 7.68
nedaniugiides 12 Thiiaw 2548 dielfdamims Mavesanivhiy | 33372 mhr
Time Before After Moisture
10.00 15.39 13.824 10.15
11.00 15.53 13.98067 9.97
12.00 16.94 15.39067 9:12
13.00 15.39 13.99 9.10
14.00 15.38 13.99733 9.01
15.00 15.91 14.55333 8.51
16.00 16.50 15:1 8.48
19.00 15.36 14.06133 8.47
22.00 15.91 14.588 8.32
04.00 14.95 14.019 6.23
13.00 15.26 14.426 5.44
13.00 15.43 14.654 5.04
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fundes 17 1., 2548 Wiel¥ons1ms lnavesauyiy 919.82 m/hr

-

Time Before After Moisture
11.00 15.56 14.39 9.80
12.00 15.49 14.58 7.67
13.00 15.63 14.75 7.29
14.00 20.11 19.04 6.87
15.00 15.65 14.84 6.76
16.00 20.41 19.35 6.75
18.00 20.02 19.00 6.64
21.00 21.11 20.04 6.60
00.00 15.48 14.71 6.52
03.00 15851 14.74 6.43
06.00 15.42 14.68 6.27
09.00 15.30 14.57 6.20
12.00 15.42 14.70 6.13
16.00 15.28 14.56 6.07
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Time Before After Moisture
9.30 19.59 18.17 10.14
11.00 17.54 16.39 9.17
12.00 19.98 18.71 8.87
13.00 19.84 18.60 8.78
14.00 15.49 14.52 8.77
15.00 15.46 14.56 8.15
16.00 15.50 14.61 8.07
18.00 15.32 14.65 7.84
21.00 15.47 14.62 - 7.64
00.00 15.38 14,57 7.40
03.00 15.48 14.85 0.04
06.00 15.51 14.89 7.60
09.00 38.34 36.85 7.39
12.00 15.39 l 14.81 7.20

16.00 39.30 38.44 6.13
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Time Before After Moisture
10.00 15.59 13.89 10.92
11.00 15.50 13.88 10.47
12.00 15.67 14.04 10.38
13.00 15.50 13.91 10.30
14.00 15.53 13.96 10.07
15.00 15.45 1395 9.71
16.00 15.44 14.10 8.68
19.00 14.87 13.85 6.86
22.00 15.43 14.48 6.18
02.00 14.41 13.65 5.23
05.00 14.97 14.18 5.30
08.00 15.42 14.60 5.27
15.00 28.07 26.91 4.45
wdaiugdna 8 $uu 2547 WeldSasims MaveaamfY. 66240 mhr
Time Before After Moisture
10.00 15.32 13.49 11.94
11.00 15.59 13.92 10.73
12.00 15.43 13:90 9.94
13.00 15.60 14.17 9.16
14.00 15.40 14.19 7.86
15.00 15.02 13.95 7.09
16.00 15.27 14.25 6.66
19.00 15.02 13.95 7.09
22.00 15.49 14.47 6.59
04.00 14.45 13.74 4.92
01.00 15.38 14.67 4.60
13.00 15.26 14.66 3.89
16.00 15.43 14.88 3.60
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