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Drying Sheet Rubber by Tunnel Solar Dryer

Wasan Jeentada Pornchai Phetsongkram and Thossaporn Chankrachang

ABSTRACT

This study is concerned with experimental analysis of solar Tunnel drying system for
Rubber Sheet comparing with natural sun drying. The dryer that consists of the drying room
dimension: 1.1 % 1.3 x 0.6 m can load 20 sheets of rubber and the solar collector dimension: 1.1 x
2.6 x 0.1 m. Moreover, the system uses the excess moisture remover by the 14 inch diameter
turbine vent attached ventilating pipe of 2 m. The relative humidity, solar radiation and drying
temperature were recorded hourly (from 9 am to 4 pm). On the other hand, the rubber sheets
weigh were recorded hourly within 1-2 days and every 2 hours in the next day. All of the data
was stooped when the rubber moisture content nearly 3% (d.b.) or all transparent rubber sheet.
From the results, at the solar radiation of 835 w/m’ the drying temperature was higher than
ambient temperature approximately 27 °C (average ambient temperature of 33 °C) while relative
humidity of the dryer was lower than that of ambient around 29% (average ambient relative
humidity of 61%). Both rubber sheets from the dryer and the natural sun drying were dried within
3 days at moisture content 3% (d.b.). However, the rubber skin was transparent incompletely. The
rubber sheets at lower than moisture content 1% (d.b.) were all transparent when the drying time

of the solar dryer within 4 days and 5 days for the natural sun drying.

Keywords: Drying; Rubber; Solar Energy

Faculty of Engineering. Rajamangala University of Technology Srivijaya, Muang, Songkhla.
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Date time Tl T2 I8 | T3 RH m m MC,, V

inlet

() | (C) | CC) | CO) | CO) | () | ko) | (kg) | (%) | (mw/s)

A1 | 9:00 | 45 | 50 | 39 | 33 | 66.1 | 530 | 415 | 27.59 | 1.1

10:00 49 56 46 37 | 56.2 | 5.15 | 4.15 | 24.10 1.3

11:00 51 56 50 38 | 47.1 | 488 | 415 | 1747 2

12:00 52 59 55 38 348 | 463 | 415 | 1145 1.2

13:00 53 58 62 40 | 26.5 | 450 | 415 | 843 1.1

14:00 51 55 65 41 242 | 444 | 415 | 6.87 1

15:00 49 50 67 43 | 252 | 441 | 415 | 6.27 0.8

16:00 | 45 46 61 41 304 | 438 | 415 | 554 1

Tun2 | 900 | 38 | 40 | 41 | 33 [ 574 | 435|415 | 48 | o8

10:00 46 53 59 38 274 | 429 | 415 | 3.37 1

11:00 49 56 66 41 229 | 427 | 415 | 2.89 1.1

12:00 51 57 69 41 193 | 425 | 415 | 241 0.9

13:00 53 60 64 38 20 | 420 | 4.15 1.20 1

14:00 52 54 69 43 | 22.6 | 420 | 4.15 1.08 1.2

15:00 48 49 70 46 | 26.7 | 419 | 415 | 0.84 1.1

16:00 | 44 45 62 47 43 419 | 415 | 0.84 0.8

ﬂe
=n.
w

9:00 35 36 39 30 | 51.7 | 419 | 415 | 0.84 0.6

10:00 45 51 55 38 | 344 | 418 | 415 | 0.60 0.8

11:00 50 56 62 40 | 26.5 4.15 1

12:00 51 56 69 42 | 209 | 417 | 415 | 0.48 1.2

13:00 48 52 65.| 41 242 4.15 1.1

14:00 49 52 66 42 | 247 | 417 | 415 | 0.48 1.1

15:00 48 50 67 46 | 313 4.15 1.2

16:00 43 45 59 42 36.7 | 4.17 | 4.15 0.36 1.2
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Date | time | T1 | T2 | T3, | T3, | RH | m | m, | MC, | V..
(hr) | (C) | (°C) | (°O) | (O) | %) | (kg) | kg) | (%) | (wis)

uila | 900 | 42 | 47 | 51 | 40 | 43 | 508 | 417 | 415 | 036
10:00 | 52 | 57 | 63 | 39 | 50 | 23.1 | 417 | 4.15 | 036
11:00 | 51 | 55 | 69 | 40 | 52 | 177 4.15
12:00 | 58 | 62 | 74 | 41 | 57 | 146 | 417 | 415 | 036
13:00 | 57 | 62 | 70 | 41 | 58 | 18.3 4.15
14:00 | 55 | 59 | 75 | 43 | 56 | 164 | 416 | 4.15 | 0.24
1500 | 53 | 55 | 72 | 42 | 52 | 17.8 4.15
16:00 | 46 | 49 | 65 | 39 | 48 | 205 | 416 | 4.15 | 0.24
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Date time Tl T2 T3, | T3, | RH m, m, MC, | V..
(r) | (°C) | (°C) | (C) | (O) | %) | (g) | (kg) | (%) | (mw/s)
fuit1 | 900 | 49 | 52 | 42 | 36 | 675 424 | 334 | 2699 | 0.5
10:00 | 44 | 51 | 48 | 38 | 533 | 407 | 334 | 21.89 | 06
11:00 | 56 | 64 | 52 | 40 | 482 | 3.89 | 334 | 1649 | 08
12:00 | 50 | 59 | 58 | 40 | 339|374 | 334 | 12.14 | 07
13:00 | 54 | 64 | 62 | 41 | 287 | 3.68 | 334 | 10.19 | 1.0
14:00 | 55 | 65 | 71 | 45 | 23.6 | 3.63 | 3.34 | 885 | 1.1
1500 | 49 | 57 | 67 | 44 | 272|360 | 334 | 795 | 06
16:00 | 40 | 46 | 61 | 41 | 304 | 357 | 334 | 705 | 02
Tufia | 900 | 40 | 45 | 47 | 39 | 605 | 352 | 3.34 | 5.5 0.4
10:00 | 42 | 48 | 61 | 41 | 304 | 350 | 334 | 495 | 03
11:00 | 44 | 52 | 66 | 44 | 284 | 350 | 334 | 480 | 05
12:00 | 44 | 52 | 63 | 43 | 315 | 349 | 334 | 450 | 06
13:00 | 47 | 55 | 64 | 42 | 276 | 347 | 334 | 405 | 05
14:00 | 46 | 54 | 69 | 44 | 244 | 346 | 334 | 375 | 06
1500 | 42 | 48 | 60 | 41 | 326 | 345|334 | 330 | 03
16:00 | 42 | 47 | 58 | 40 | 339 | 344 | 334 | 3.15 | 04
Tufia | 900 | 41 | 45 | 48 | 37 | 492 | 343 | 334 | 285 0.3
10:00 | 43 | 50 | 56 | 38 | 328 | 343|334 | 270 | 02
11:00 | 44 | 52 | 65 | 42 | 26.1 3.34 0.6
1200 | 47 | 55 | 67 | 43 | 252 | 341|334 | 210 | 1.1
13:00 | 49 | 58 | 63 | 40 | 25.1 3.34 1.2
14:00 | 48 | 52 | 65 | 41 | 242 (339|334 | 165 | 02
15:00 | 50 | 55 | 63 | 40 | 25.1 3.34 L7
16:00 | 43 | 48 | 58 | 38 | 291 | 339|334 | 150 | 1.2
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AT 0.2 PUUHIINTWHUA AT o o DUR NS 1ML RRduLY A ASIF 2 (AD)

Date | time | TI | T2 | 3. {T3. | RE | m | m, | MC

db

(hr) | (°C) | (°C) | (O) | (O | (%) | (kg) | (kg) | (%) | (m/s)

inlet

L,e
=h.
I~

9:00 38 42 44 34 | 507 | 339 | 334 | 1.50 0.5

10:00 41 48 58 37 | 264 | 338 | 334 | 135 0.6

11:00 44 51 65 41 242 3.34 0.8

12:00 45 52 62 40 | 26.5 | 3.37 | 334 | 1.05 0.7

13:00 45 53 65 40 | 223 3.34 0.6

14:00 46 53 67 41 | 21.6 | 336 | 334 | 0.75 0.8

15:00 48 54 62 39 | 245 3.34 1.2

16:00 | 43 48 56 37 | 298 | 336 | 3.34 | 0.75 0.6




. - p - ¢ 4
AT N3 BUUTIINIMS WHNR AT oo U ana Ui iadiuug Tuas ased 3

42

Date time T1 T2 T3, | T3, | RH m, m, MCy | Vi
(hr) | (°C) | (°C) | (°C) | CO) | (%) | kg) | kg) | (%) | (ms)
uit1 | 900 | 48 | so | 45 36 | 554 | 4.66 | 3.63 | 2841 | 0.2
10:00 | 54 | 63 | 53 | 39 | 419 | 449 | 363 | 23.72 | 1.2
11:00 | 52 | 61 | 52 | 37 | 383 | 426 | 363 | 1738 | 1.0
1200 | 60 | 70 | 63 | 41 | 27.1 | 407 | 3.63 | 1228 | 0.9
13:00 | 61 | 72 | 65 | 41| 242 | 399 | 3.63 | 1007 | 1.1
1400 | 57 | 65 | 65 | 41 | 242|397 | 363 | 952 | 15
1500 | 42 | 46 | 60 | 40 | 29.8 | 3.95 | 3.63 | 897 | 05
16:00 | 34 | 36 | 39 | 26 | 352|393 |363| 828 | 15
Tufia | 900 | 45 | 55 | 58 | 47 | 54 | 387|363 | 662 | 03
10:00 | 50 | 58 | 60 | 41 | 317|385 |3.63| 621 | 07
11:00 | 47 | 53 | 61 | 40 | 281 | 383|363 | 566 | 1.0
12:00 | 55 | 65 | 67 | 44 | 272 | 382|363 | 538 | 0.9
13:00 | 51 | 60 | 67 | 42 | 234 | 3.80 | 3.63 | 483 | 1.2
14:00 | 40 | 44 | 53 | 37 | 36 | 379 | 3.63 | 455 | 09
15:00 | 33 | 34 | 40 | 29 | 439 [ 378 | 3.63 | 428 | 13
16:00 | 33 | 34 | 39 | 29 | 473 | 378 | 3.63 | 414 | 07
Fufis | 900 | 41 | 47 | 50 | 38 | 468 | 377 | 363 | 386 | 03
10:00 | 52 | 60 | 63 | 39 | 23.1|3.75|3.63 | 345 | 04
11:00 | 61 | 69 | 73 | 43 | 182 3.63 0.7
12:00 | 53 | 61 | 70 | 41 | 183 | 372 | 3.63 | 262 | 1.1
13:00 | 51 | 58 | 68 | 41 | 204 3.63 0.9
14:00 | 52 | 59 | 65 | 40 | 223 | 371 |3.63 | 221 | 05
1500 | 50 | 56 | 60 | 39 | 27.6 3.63 0.4
16:00 | 40 | 43 | 56 | 37 | 298 | 3.69 | 363 | 179 | 03
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Date time T1 T2 T3 | T3 RH m m MC, | V

inlet

(hr) | (°C) | CC) | (°CO) | CO) | (%) | (kg) | (kg) | (%) | («)s)

L‘,e
=.
S

9:00 39 44 47 36 | 48.6 | 3.69 | 3.63 | 1.79 0.4

10:00 45 53 62 40 | 265 | 3.68 | 3.63 | 1.52 0.8

11:00 42 48 60 39 | 276 3.63 0.5

12:00 46 54 62 40 | 26.5 | 3.67 | 3.63 1.24 0.4

13:00 41 51 61 39 26 3.63 0.5

14:00 41 47 57 38 | 304 | 3.67 | 3.63 1.10 0.6

15:00 40 44 51 36 | 37.6 3.63 0.5

16:00 32 34 37 26 | 414 | 3.66 | 3.63 | 0.97 0.3
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Date time Ta L, RH m, m, MC,, | Ve | Solarradiation
(r) | CO) | O | (%) | kg) | (k) | (%) | (ws) | (W/m')

Fudi 1 9:00 | 30 25 | 72.8 | 494 | 3.99 [23.96| 0.5 564
10:00 | 31 26 | 61.5 | 469 | 3.99 | 17.69 | 0.4 641
11:00 | 32 26 | 622 | 448 | 3.99 | 1242 | 07 792
12:00 | 31 26 | 615 | 44 | 3.99 | 1041 | 0.7 910
13:00 | 32 26 | 622 | 436 | 3.99 | 941 | 06 844
14:00 | 34 27 | 58.1 | 434 | 3.99 | 891 | 1.0 676
15:00 | 33 26 | 574 | 432 | 399 | 841 | 09 559
16:00 | 33 26 | 574 | 43 | 399 | 790 | 0.4 422

T 2 9:00 | 30 25 | 66.7 | 421 | 3.99 | 565 | 05 487
10:00 | 31 26 | 67.1 | 42 | 399 | 540 | 04 780
11:00 | 31 25 | 61.5 | 419 | 399 | 514 | 02 874
12:00 | 30 25 | 66.7 | 4.18 | 399 | 489 | 0.6 917
13:00 | 31 25 | 61.5 | 4.17 | 3.99 | 464 | 0.7 1008
14:00 | 32 26 | 567 | 4.16 | 3.99 | 439 | 0.5 907
15:00 | 33 26 | 574 | 415 | 399 | 414 | 03 681
16:00 | 32 26 | 622 | 415 | 3.99 | 414 | 03 514

Fufts | 900 | 30 | 25 | 667 | 412 | 399 | 339 | 04 644
10:00 | 31 26 | 675 | 411 | 399 | 3.14 | 04 825
11:00 | 32 26 | 622 3.99 0.4 949
12:00 | 32 26 | 67.5 | 41 | 399 | 289 | 1.0 1004
13:00 | 31 25 | 567 3.99 0.9 968
14:00 | 31 25 | 615 | 41 | 399 | 289 | 04 873
15:00 | 32 25 | 567 3.99 1.3 565
16:00 | 32 25 | 567 | 409 | 3.99 | 263 | 1.1 418
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Date time L g ill RH m, m, |MC, | V.. | Solarradiation
(hr) | (C) | CO) | (%) | (ko) | (ke) | (%) | (ws) | (W/m’)

i 4 9:00 | 31 24 | 559 | 406 | 399 | 1.88 | 07 639
10:00 | 32 24 | 514 | 405 | 399 | 1.63 | 0.5 784
11:00 | 31 23 | 50.5 3.99 0.7 920
12:00 | 31 23 | 505 | 405 | 3.99 | 1.63 | 0.8 989
13:00 | 32 24 | 514 3.99 0.8 990
14:00 | 32 24 | 514 | 404 | 399 | 138 | 06 912
15:00 | 34 25 | 48.1 3.99 0.6 758
16:00 | 31 25 | 615 | 404 | 399 | 138 | 05 462
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Date time i (E RH m, m, | MC, | V,,. | Solarradiation
(o) | €C) | CO | (%) | ko) | (k) | (%) | (s) | (Wim)

fuiin | 900 | 31 | 26 | 673 | 590 | 470 | 2553 | 03 822
10:00 | 33 26 | 574 | 570 | 470 | 2128 | 0.5 892
11:00 | 33 26 | 574 | 550 | 470 | 17.02| 1.1 971
12:00 | 32 26 | 622 | 530 | 470 | 1277 | 1.0 1085
13:00 | 33 26 | 574 | 524 | 470 | 1149 | 09 980
14:00 | 34 27 | 581 | 520 | 470 | 10.64 | 14 864
15:00 | 34 27 | 581 | 5.16 | 470 | 979 | 03 677
16:00 | 33 26 | 574 | 515 | 470 | 957 | 13 420

Fudi 2 9:00 | 33 27 | 628 | 512 | 470 | 894 | 04 667
10:00 | 33 27 | 628 | 499 | 470 | 6.17 | 0.8 844
11:00 | 33 26 | 574 | 498 | 470 | 596 | 1.1 974
12:00 | 32 26 | 622 | 497 | 470 | 574 | 1.2 1028
13:00 | 34 27 | 581 | 496 | 470 | 553 | 0.9 1017
14:00 | 35 27 | 538 | 496 | 470 | 553 | 1.1 901
15:00 | 34 27 | 38l | 495 | 470 532 | 1.2 720
16:00 | 33 26 | 574 | 494 | 470 | 511 | 09 417

fufi 3 9:00 | 33 27 | 62.8 | 490 | 470 | 426 | 02 719
10:00 | 34 27 | 581 | 489 | 470 | 404 | 05 838
11:00 | 33 28 | 684 4.70 1.2 959
12:00 | 34 27 | 58.1 | 487 | 470 | 362 | 1.0 1096
13:00 | 34 27 | 38i 4.70 0.7 1039
14:00 | 36 28 | 545 | 486 | 470 | 340 | 04 906
15:00 | 36 28 | 545 4.70 0.3 790
16:00 | 35 28 | 588 | 485 | 470 | 3.19 | 0.5 466
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Date time g Tl RH m, m, MC,, | V.. | Solarradiation
(hr) | CC) | CO) | (%) | ko) | k) | %) | @) | (W)

il 4 9:00 | 34 27 | 58.1 | 483 | 470 | 277 | 0.2 707
10:00 | 34 27 | 58.1 | 4.82 | 470 | 255 | 0.3 815
11:00 | 34 26 53 4.70 0.7 964
12:00 | 32 26 | 622 | 4.81 | 470 | 234 | 03 1022
13:00 | 33 26 | 57.2 4.70 0.9 970
14:00 | 35 27 | 535 | 480 | 470 | 2.13 | 0.7 859
15:00 | 34 27 | 579 4.70 0.9 673
16:00 | 35 27 | 535 | 480 | 470 | 2.13 | 06 440
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Date time i i L, RH m, m, MC,, | Ve | Solarradiation
(r) | O | CO) | (%) | ke) | ke) | (%) | @) | (Wm')
Fuf 1 9:00 | 33 29 | 741 | 496 | 3.81 |30.18| 0.7 628
10:00 | 34 28 | 632 | 464 | 3.81 |21.78 | 0.8 799
11:00 | 34 28 | 632 |4.445| 381 | 16.67 | 09 928
12:00 | 34 28 | 632 | 4275 | 381 | 1220 0.8 984
13:00 | 35 29 | 63.8 |4235| 3.81 | 11.15] 1.1 910
14:00 | 34 28 | 632 |4.195| 3.81 | 10.10| 1.2 809
15:00 | 32 27 | 67.7 | 4.165| 3.81 | 932 | 1.0 639
16:00 | 31 26 | 67.1 | 415 | 3.81 | 892 | 06 456
Fufiz | 900 | 34 | 28 | 632 |4.065]| 381 | 669 | 09 721
10:00 | 33 27 | 626 | 402 | 381 | 551 | 15 771
11:00 | 33 28 | 682 | 401 | 381 | 525 | 14 909
12:00 | 35 28 | 586 |4.005| 381 | 512 | 16 1044
13:00 | 35 28 | 586 | 4 | 381 |49 | 17 988
14:00 | 33 27 | 626 [3.995| 3.81 | 486 | 1.4 863
15:00 | 32 27 | 67.7 | 399 | 3.81 | 472 | 13 657
16:00 | 31 26 | 67.1 |3.985| 3.81 | 459 | 1.3 518
Fufl 3 9:00 | 33 28 | 682 [3.955| 3.81 | 3.81 | 1.2 712
10:00 | 33 27 | 626 |3.945| 381 | 3.54 | 14 782
11:00 | 35 28 | 58.6 3.81 1.5 919
12:00 | 34 28 | 632 | 3.94 | 381 | 341 | 14 978
13:00 | 34 28 | 632 3.81 1.3 962
14:00 | 35 28 | 58.6 |3.935| 3.81 | 328 | 13 858
15:00 | 36 28 | 543 3.81 1.1 638
16:00 | 33 27 | 626 [3.925| 381 | 3.02 | 16 476
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Date time Ly ., RH m, m, | MC, | V,. | Solarradiation
@) | O | O | W) | ko) | kg | @) | @s) | (Wm')

Fuit 4 9:00 | 31 28 | 79.5 | 3915 | 381 | 276 | 038 545
10:00 | 35 29 | 63.8 |3.905| 3.81 | 249 | 0.7 636
11:00 | 34 28 | 632 3.81 0.9 899
12:00 | 35 29 | 638 | 39 | 381 | 236 | 1.0 908
13:00 | 34 28 | 63.2 3.81 0.9 895
14:00 | 34 28 | 63.2 |3.895| 3.81 | 223 | 0.9 775
15:00 | 32 27 | 617 3.81 1.1 694
16:00 | 31 26 | 67.1 [3.895| 3.81 | 223 | 0.7 642
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