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Abstract

The air flow characteristic in hot-air dryer was investigated using Computational Fluid
Dynamics (CFD) and experiment. The parameters studied in this research were temperature
distribution, pressure and velocity profile.

The maximum velocity at the inlet was 1.7 m/s. This corresponds to the Reynolds

number (Re) of 30,281 where the turbulent flow can be assumed. The temperature of air at

the inlet of the test section was 330K. The density (o) of the air was constant at 1.1774
3

kg/m'.
It was found that while the velocity increased the temperature in the carbinet decreased.

The distribution of temperature within the carbinet was found constantly while the velocity was

1.7 m/s and the flow separation was obtained. The results from the numerical simulation were

agreed well with the experiment data.
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A15130 N-2 HAN1INAABINIT IAQUNYIN Blower Setting 9

Node 1 2 3 4 5 6 7 8 9 10
Section
] 51.8 53.8 52.5 52.7 52.8 52.2 52.6 53.0 53.0 53.1
2 512 516} 51.6]| 518| 519| 51.6| 520 522| 520 521
3 52.3 524 52.6 52.8 52.8 52.8 53.1 53.3 53.2 53.2
4 52.0 325 52.3 526 | 52.7 52.7 33.0 53.2 53.1 53.1
Node 11 12 13 14 15 16 17 18 19 20
Section
1 50.7 50.9 51.0 51.1 51.1 50.9 51.2 51.3 51.3 51.3
2 51.2 51.5 51.5 517 S1.7 51.5 51.7 51.9 51.8 51.9
3 53.0 51.5 51.5 S51.71 517 51.6 51.9 52.1 51.9 52.0
4 51.6 51.7 51.7 51.8 1 51.8 519 52.1 52.3 52.0 52.2
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MINN N-3 HANITNANDINIIIARAIN

i

=y

#l Blower Setting 8

Node 1 2 3 4 5 6 7 8 9 10
Section
] 53.9 54.3 54.7 33.0 55.0 54.3 54.6 54.8 54.9 55.0
2 54.4 54.7 54.8 55.1 55.1 54.9 55.1 55.3 55.3 55.4
3 54.4 54.7 54.7 55.0 55.1 55.0 55.3 55.4 55.4 53.9
4 54.1 543 543 54.5 54.6 54.7 54.9 55.1 54.9 55.0
Node 11 12 13 14 15 16 17 18 19 20
Section
1 55.8 56.2 56.4 56.5 56.5 56.6 56.8 57.0 | 56.9 56.9
2 56.2 56.3 56.5 56.7 56.8 56.6 56.8 57.0 56.9 7.1
3 56.5 56.6 56.6 56.8 56.8 56.7 56.9 57.0 37.0 57.1
4 55.7 55.8 55.8 56.0 56.0 55.9 56.2 56.3 56.1 56.2

43



NIHEAIANUTURU T Ie N IRgUNTINTZ LY MU0 section ANA

27

56.5

56

55.5

—— sinunyof 1
—8— guwiofd 6
eumuiof 11
-3 v ef 16

55

54.5

St

Qan ilc)

54

93.5

53

52.5

secton

;UM n-11 nmnsuanigungiivead uiminiy SECTIONS

=y

nIriaRInTIF U S ITn TgaMiiNTEL 19vea section A

57.5
57
283 —— g Wiof 2
56 - ~—— UM 7
> o dumdef 12
555
d‘% et GUMUOA 17
2 5b 4
.
545 4
54 1
53.5 |
53
i P 3 4
section
1U% n-12 mwnsmluansgunpiivesduiniisain SECTIONS




nsmuaAsR AR isEnInguniifistus 19904 section A9

N Ni(c)

615
57
56.5
56

65b.5

55
54.5

—eo— sinuviuvl 3
—8— guwnded 8

sitviovt 13

wii— G MU 18

54
53.5
53
52.5

section

1% n-13 nmnaudnigumniveaduimiisniy SECTIONS

NIMUAAIIMUFURU S 51 TROUN TN TLUL M 1IUBA section #1199
57.5
57
96.5
56

A —— siumyf 4
= 555 -

“E, : sivded 8
2 55 siuvedl 14
= .

54 5 > giumdofl 19
S4
53.5
53
section

3U% n-14 nmnaviaasgungiivesd umisnin SECTIONS




ANIAAATIALRUE Sz INuATINTE Uz H1U4 section AN

57.5
57 -

56.5

—— Guuof 5

e gumiofh 10
fuvief 15
~ g of 20

section

ey

7U% n-15 AT MLAAQUUYNYBIA UINUIA 1M SECTIONS

J

46



A5 1N N-4 HANIINARBINITIAYUNNLN Blower Setting 7

Node ] 2 3 4 5 6 7 8 9 10
Section
1 53.9 34.1 54.6 344 | 54.8 54.2 54.6 54.7 549 54.8
2 52.3 53.0 53.5 53.7) 53.8| 53.2 53.5 54.0 53.9 54.0
3 53.3 53.4 54.0 537 540 53.7 54.2 54.3 54.4 53.9
4 54.7 54.6 55.1 549 | 55.2 54.8 554 55.5 55.6 55.2
Node 11 12 13 14 15 16 17 18 19 20
Section
| 55.7 55.7 56.3 56.0 | 56.3 55.9 56.4 56.4 56.6 56.4
), 55:5 55.5 56.0| 55.8| 56.1 59.5 56.0 56.0 56.3 56.1
3 535.7 35.6 56.1 5581 56.0 554 56.0 56.0 56.2 55.9
4 55.8 55.7 56.1 55.8| 56.0 55.5 55.9 55.9 56.1 55.7
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A13140 N-5 HANITNAABINTTIAGUNALN Blower Setting 6

Node 1 2 3 4 5 6 7 8 9 10
Section
| 58.1 57.9 58.5 58.1 58.5 56.2 58.1 57.9 58.1 58.1
2 56.2 56.3 56.8 56.7 56.9 56.3 56.9 57.0 D2 57.0
3 55.4 55.6 56.2 56.2 56.4 55.8 56.2 56.5 56.6 56.3
4 54.3 54.9 55.7 55.9 56.0 55.1 55.7 56.3 56.2 56.1
Node 11 12 13 14 15 16 17 18 19 20
Section
i 58.4 57.8 58.5 58.4 58.1 57.3 58.5 58.4 58.7 58.7
2 57.7 57.8 58.2 58.0 58.2 57.2 57.6 57.8 57.8 57.8
3 535.8 53.7 56.1 55.7 56.0 35.5 55.9 55.9 56.0 55.6
4 54.9 54.8 55:3 55:1 55.4 55.0 35.6 55.7 55.8 554
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A1TNN N-6 AaN1INATYINITIAYUNIUN Blower Setting 5

Node | 2 3 4 5 6 7 8 9 10
Section
1 59.9 59.9 60.1 60.0 { 60.1 60.0 60.0 60.0 60.1 60.]
2 59.1 . 59.2 593 | 59.1 992 59.2 59.2 59.3 59.1 59.2
3 58.3 57.5 58.3 5821 579 57.3 58.4 58.3 58.7 58.7
4 56.7 58.0 58.2 58.2 | 58.2 58.0 57.7 58.3 58.2 58.0
Node 11 12 13 14 15 16 17 18 19 20
Section
1 60.0 60.1 60.0 60.1 60.1 60.1 60.1 60.1 60.1 60.1
2 59.3 59.2 59.2 59.2 | 59.2 59.1 502 59.1 59.2 59.3
3 3T 58.3 58.1 57.5 58.4 58.2 58.3 58.4 57.9 58.3
4 57.8 58.0 58.3 58.1 58.4 56.6 58.2 58.0 58.3 57.8
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A13199 N-7 HANITNANBINITIAYUNNUN Blower Setting 4

Node ] 2 3 4 5 6 7 8 9 10
Section
| 62.2 62.2 62.2 622 62.2 62.2 622 | 62.2 622 62.2
2 61.8 61.8 61.8 61.81 61.8 61.8 61.8 61.8 61.8 61.8
3 61.1 58.6 56.7 6121 612 61.2 59.0 59.0 61.3 61.2
4 60.0 60.0 60.0 | 60.1 60.1 60.0 60.1 60.0 60.1 60.0
Node 11 12 13 14 15 16 17 18 19 20
Section
l 62.3 62.2 62.2 62.2 | 62.2 62.2 62.2 62.2 62.3 62.2
2 61.8 61.9 618 61.8] 618 61.8 61.8| 61.8 61.8 61.8
3 61.2 59.0 61.2 56.7| 61.2 61.2 59.5 56.7 61.2 61.2
4 60.0 60.0 60.0 60.1 60.1 60.0 60.0 ; 60.1 60.0{ 60.0
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A13190 N-8 HANIINAADINII TAGIUY

£

Y

11 Blower Setting 3

Node ] 2 3 4 5 6 7 8 9 10
Section
1 68.5 68.5 68.4 68.5 68.5 68.5 68.5 68.5 68.4 68.4
2 68.0 68.0 68.] 68.1 68.0 68.0 68.0 68.0 68.0 68.0
3 67.9 67.9 67.8 679 {679 67.9 67.8 67.9 67.9 67.9
4 67.0 67.0 67.0 67.0 | 67.1 67.0 67.1 67.1 67.0 67.0
Node 11 12 13 14 15 16 17 18 19 20
Section
1 68.5 68.5 68.4 68.5 68.5 68.5 638.5 68.5 68.4 68.4
2 68.0 68.0 68.1 68.1 68.0 63.0 68.0 68.0 68.0 68.0
3 67.9 67.9 67.8 67.9 {679 67.9 67.8 67.9 67.9 67.9
4 67.0 67.0 67.0 67.0 | 67.1 67.0 67.1 67.1 67.0 67.0
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nmymiamaMuduiuisenhigunninszusviues section AN
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V. HANISNATDINIT IAAIINIS T

¥
Qs

P o Y c
AT NN ¥-1 Uuﬁﬂﬂﬂﬂ]iﬂﬂﬂﬂﬂﬂTﬁ’]ﬂﬂ'ﬂﬂﬁ’J ﬂﬁﬂﬁ 1

Blower Section ﬁ ] Section ‘ﬁ 2 Section ‘ﬁ 3 Section ﬁ 4
Setting | AN37 | Qunqil | Awisa | qungdl | aawia | qumgil | awnsa | gaimgd
(nvs) (c) (m/s) (o) (m/s) (c) (m/s) (¢)
1 0.55 75.0 0.47 74.0 0.39 73.0 0.33 72.0
2 0.69 73.0 0.55 72.0 0.42 70.0 0.36 68.0
3 0.80 68.0 0.77 67.0 0.74 65.0 0.72 64.0
4 0.95 63.0 0.95 62.5 0.94 61.5 0.93 61.0
5 1.05 59.0 1.04 58.0 1.03 57.0 1.02 56.0
6 1.24 57.0 1.23 56.0 1.22 55.0 1.21 54.0
7 1.36 55.0 1.35 54.5 1.34 53.5 1.33 53.0
8 1.45 54.0 1.43 53.0 1.40 52.5 1.37 52.0
9 1.61 53.0 1.59 525 1.54 52.0 1.51 51.0
10 1.71 51.5 1.68 51.0 1.66 50.5 1.64 50.0
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' o o =4 uf ~
W'I‘J'Nﬁ V-2 UU‘ﬁﬂNﬁﬂ"ﬁﬂﬂﬁﬁ]ﬁﬂ]ﬁ?ﬂﬂ?’lﬂﬁ? AIIN 2

Blower Section ﬁ ] Section ‘ﬁ . Section ﬁ 3 Section ﬁ 4
Setting | A7 | quanqdl | Aamda | qanad | anwa | quingll | anwda | qanail
(m/s) (c) (m/s) | (o) | (mss) (c) (m/s) (c)
1 058 | 760 | 045 | 750 | 039 | 740 | 033 | 73.0
2 075 | 730 | 062 | 720 | 054 | 700 | 040 | 680
3 0.84 69.0 0.79 68.0 0.75 66.0 0.73 65.0
4 099 | 630 | 097 | 625 | 095 | 615 | 094 | 610
5 102 | 590 | 102 | 580 | 102 | 570 | 101 | 560
f 125 | 570 | 125 | 560 | 125 | 550 | 124 | 540
7 137 | 550 | 135 | 545 | 134 | 535 | 133 | 530
8 147 | 540 | 145 | 530 | 144 | 525 | 143 | 520
9 168 | 530 | 167 | 525 | 166 | 520 | 164 | 510
10 174 | 500 | 173 | 490 | 171 | 485 | 170 | 480
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L4
Qs

q o/ o/ Focd
A15149 V-3 TUNNHANITNAGBINITIAAIIWST ASIT 3

Blower Section ‘ﬁ 1 Section ﬁ 2 Section ﬁ 3 Section ‘ﬁ 4
Setting | A21M137 | QUi | Awisa | quingil | i) | gaimgdll | anwisa | gumgdl
(m/s) (c) (mv/s) (c) (m/s) (c) (m/s) (c)
1 0.59 75.0 0.41 75.0 0.36 74.0 0.30 73.0
2 0.76 73.0 0.63 72.0 0.45 70.0 0.35 68.0
3 0.85 68.0 0.80 68.0 0.78 66.0 0.72 65.0
4 0.97 63.0 0.96 62.5 0.95 61.5 0.93 61.0
5 1.11 59.0 1.07 58.0 1.05 57.0 1.03 56.0
6 1.23 57.0 1.22 56.0 1.20 55.0 1.19 54.0
7 132 | 550 1.31 54.5 1.30 53.5 1.29 53.0
3 1.39 54.0 1.38 53.0 1.37 52.5 1.36 52.0
9 1.60 53.0 1.59 52.5 1.57 52.0 1.56 51.0
10 1.73 51.5 1.72 49.0 1.71 48.5 1.69 48.0
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. {HAN1SNARDINITOUURINSA

A3 A-1 HANTNANBIMISAS IMTBUUT VRIS AR 500 (g
o Y tq ¢ o Y ciq 3
QUHUANV NN IIMARDY 55 °C AanuFrvudinldvneass 1.32 mis

nanlEiinisnaans 2 %2 s

(381 (W) i (g) AUnau(e)
a%af | a3a 2 A%aft 3
0 500 500 500 500.0
5 499 498 499 498.7
10 497 496 497 496.7
15 494 494 495 4943
20 490 492 493 491.7
25 487 490 490 489.0
30 484 487 488 486.3
35 481 485 486 484.0
40 477 483 483 481.0
45 473 479 479 477.0
50 469 476 477 474.0
55 464 473 472 469.7
60 460 469 467 - 465.3
65 458 464 465 4623
70 456 459 460 458.3
75 454 456 457 455.6
80 450 454 455 453.0
85 447 450 451 4493
90 445 448 448 447.0
95 441 446 445 4440




100 439 443 442 441.3
105 438 442 440 440.0
110 437 439 438 438.0
115 436 438 438 437.3
120 435 437 437 436.3
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A13199 A-2 HANTINAABINITATINTOUUTIVDINTNAA 500 (g)
gaunpiivudinldnaass 57 °C
AN lEnaass 1.24 ms

namldvinsnaass 2 $11u4

307 (W) ﬁym 1n (g) ﬁ1gnﬁa(g)
ﬂgﬂﬁ ﬂ%ﬂ‘ﬁ 2 ﬂ?&ﬁ 3

0 500 500 500 500.0
5 498 498 497 497.7
10 495 496 494 495.0
15 489 490 491 490.0
20 483 484 487 484.7
25 477 475 430 477.3
30 475 472 476 474.3
_35 471 470 472 471.0
40 468 467 466 467.0
45 465 465 464 464.7
50 461 461 460 460.7
55 458 457 458 457.7
60 454 453 456 454.3
65 449 450 452 450.3
70 445 447 449 447.0
75 443 444 445 444.0
80 440 441 440 440.3
85 439 439 437 438.3
90 437 438 436 437.0
95 435 436 434 435.0
100 434 433 432 433.0

74



105

430 431 430 430.3
110 428 429 429 428.7
115 426 427 428 427.0
120 425 426 427 426.0




-~ Qv s/ =Y
ATNN A-3 HANTTNATDINIDATINTOUUNIVIINTAAA 500 (g)
gaungivutnldnaaes 59 °C
aNus 29N 1Naa09 1.06 m/s

c; Y o a
AN lgiIn1snaany 2 %2 119

(381 (WIN) imiin (2) fhmﬁﬂ(g)
ﬂ%ﬁ‘ﬁ | ﬂ‘?ﬂ‘ﬁ 2 ﬂ%ﬂﬁ 3
0 500 500 500 500.0
5 494 ' 494 493 493.7
10 490 489 487 488.7
15 485 484 483 484.0
20 479 478 476 477.7
25 473 475 474 474.0
30 470 471 470 470.3
35 468 467 468 467.7
40 465 464 465 464.7
45 463 462 462 462.3
50 461 461 459 460.3
55 456 458 455 456.3
60 452 455 451 452.7
65 447 451 448 448.7
70 442 448 446 4453
75 439 445 440 441.3
80 437 440 437 438.0
85 433 438 435 4353
90 426 435 430 430.3
95 423 431 427 427.0
100 419 428 424 423.7




105 415 424 422 420.3
110 413 420 419 417.3
115 412 418 418 416.0
120 411 416 418 415.0
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= Q 9 =y
AT NN A-4 HANITNANBINIDATINITOUUNIVBINTNAA 500 (g)
gunpiivudinldnanes 63 °C

d L)
ANIT IV N 19MAa0e 0.97 m/s

naf 1EInsnaass 2 1219

(381 (U19) ‘Emﬁ'ﬂ (g) ?hm?;tl(g)
A%aT | Asait 2 a3aft 3

0 500 500 500 500.0

5 485 487 488 486.7
10 476 474 479 476.3
15 460 459 462 460.3
20 468 450 459 459.0
25 456 448 453 452.3
30 448 441 447 445.3
35 441 437 440 439.3
40 436 432 435 4343
45 432 429 430 429.7
50 428 427 428 427.7
55 425 424 426 425.0
60 422 420 423 421.6
65 419 419 420 419.3
70 417 418 419 418.0
75 415 416 418 416.0
80 414 415 417 415.3
85 413 414 415 414.0
90 411 412 413 412.0
95 410 410 412 410.7
100 409 408 410 409.0




105 409 408 409 408.7
110 409 4038 408 408.3
115 408 407 407 407.3
120 408 407 406 407.0
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A131371 A-5 NAN1INAABINIBATINTBUURIVBINTNAA 500 (g)
gaurgivudildnaaes 68 °C
AT dnaans 0.83 m/s

naleiinisnaass 2 92144

(a1 (1) i (2) Aunde(y)
a1 A7 2 adai

0 500 500 500 500.0
5 482 430 483 481.7
10 478 476 478 - 477.3
15 471 469 471 470.3
20 466 463 465 464.7
25 459 456 459 458.0
30 448 445 447 446.6
35 443 440 442 441.7
40 439 437 436 437.3
45 435 433 431 433.0
50 431 430 428 429.7
55 429 428 425 427.3
60 425 424 420 423.0
65 420 422 416 419.3
70 414 417 411 414.0
75 410 415 407 410.7
30 404 411 401 405.3
85 399 408 396 401.0
90 392 405 393 396.7
95 387 399 385 390.3
100 377 395 376 382.7
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105 373 385 372 376.7
110 369 379 367 371.7
115 365 370 365 366.7
120 361 368 363 364.0
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