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Abstract

In this research work, an attempt has been made to evaluate the Thermo properties
of chilli dehydration in open sun drying. The initial moisture content of 325.3% d.b. (77%
w.b.) and 727.5% d.b. (88% w.b.), a diameter of 8.27 and 19.38 mm for Red Chilli and Long
Red Chilli respectively. The convective heat transfer coefficient was determined by
hC=K/X”‘N(Ra)n equation values of the constent, N and n were obtained by linear regression
analysis. The results showed that the natural convective heat transfer coefficient average was
0.15 w/m’-°C , for Red Chilli and 0.18 w/m™-°C , for Long Red Chilli, from this research is
found natural convective heat transfer coefficient of Red Chilli and Long Red Chilli in each
time depen on the moisture content and temperature. The water within chilli will be the

control by condition in drying are solar heat energy and duration of drying.

Keyword : Thermo properties, Chilli, Moisture content
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a ¢ A 1o a £ 1o a £ a
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WInuasLazwInyih Eﬂ']ﬂﬂ'liﬂﬂaﬂ\‘wnﬂllﬂﬂWﬁﬂl!ﬂ\um$W§ﬂ%V\hﬂlu1ﬂ!ﬁuWTuﬁuﬂﬂﬁ%ﬂﬂﬂ

MAVMINY 827 mm AL 1938 mm  ANUFUGUAY 325.3% d.b. (77% w.b.) 1L 727.5% d.b.

o w (X a [ !
(88% w.b.) @1ua1AY ﬁ'aﬂwamumm%’auummmﬂ"lﬁ’wamﬁmammuﬁmiumsnﬁ 4.1

iuag 4.2

3 Y a a
ﬂ"li"lﬂﬁ 4.1 HANINATDIATNUNININUAILUVUTITUBIN

Tmin) | T,,(0) | T,(0 | RH(C) W, (kg) M., (ke)
0 29.0£1.0 27.943.2 58.7£3.1 0.370040.0520 0+0
15 31514 30.8%1.6 453422 0.3668+0.0510 0.00324+0.0010
30 33.0£1.0 31.84£2.2 38.0+£5.6 0.36424+0.0510 0.0026%0.0005
45 34.3+1.7 33.1£1.3 26.34+5.1 0.36044+0.0480 0.0038+0.0025
60 36.0+£3.0 33.9£1.6 18.7£5.9 0.357040.0490 0.00344+0.0012
75 36.3£2.5 33.24£2.0 15.7£2.1 0.354040.0490 0.0030+0.0007
90 36.3£1.2 34.2+0.9 10.7£3.6 0.35134+0.0500 0.00274+0.0010
105 36.7x1.5 34.5+£0.7 11.3£1.5 0.34794+0.0500 0.00344+0.0005
120 38.7+£0.6 34.6+£0.8 10.0+£6.2 0.3438+0.0460 0.0041+0.0043
135 39.0+1.0 34.7+0.6 6.7+4.2 0.3414+0.0470 0.00244+0.0030
150 40.0+£2.6 349+1.3 3.0+2.6 0.3374+0.0450 0.00404+0.0041
165 38.7£1.5 34.3+£0.5 1.3+£0.6 0.3342+0.0480 0.0032+0.0030
180 40.7+1.2 35.0£1.0 3.0+£5.2 0.3292+0.0440 0.0050+0.0040

A
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T(min) | T, (°C) T _(°C) RH, (°C) W, (kg) M, . (kg)
0 30.0+1.2 28.8+0.2 58.74£3.1 0.7753+0.0530 0+0
15 31.6+0.6 30.320.6 45321 | 0.7700£0.0530 | 0.0053+0.0002
30 | 323412 31.941.3 38.0£5.6 | 0.76730.0520 | 0.0027+0.0009
45 | 343206 | 33.0:12 26351 | 0.7624£0.0520 | 0.0049+0.0026
60 35.7£3.1 33.6+1.0 18.7£5.9 0.7595+0.0530 0.0029+0.0014
75 36.7+£2.1 34.1+1.0 15.7+£2.1 0.7565+0.0520 0.0030+0.0010
90 36.3+1.2 34.5+£0.4 10.7£3.6 0.7530+0.0510 0.0035+0.0013
105 37.3£1.5 34.84+0.5 11.3£1.5 0.7485+0.0520 0.0045+0.0017
120 38.3+0.6 35.1£1.0 10.0+7.4 0.7453+0.0510 0.0032+0.0013
135 38.3+0.6 34.8+0.4 6.7+4.2 0.7415+0.0530 0.0038+0.0029
150 39.3£1.2 35.1+0.9 3.0+4.4 0.7351+0.0530 0.0064+0.0010
165 39.0£2.0 34.7+0.4 1.3£1.5 0.7329+0.0530 0.0022+0.0010
180 40.7+£2.1 35.3+0.6 3.0+6.2 0.7272+0.0520 0.0057+0.0010

{ I ] ~ g’.}
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= 38.0-35.0

2. Ti =T, +T,/2
= 38.0+35.0
=365 C
3. Cv = 999.2+0.1434x(Ti)+1.101x10 'x(Ti)*-6.7581x10 *x(Ti)’
= 999.2+0.1434%(36.5)+1.101x10 '%(36.5)-6.758 1x10 "%(36.5)’
— 1004.57749 J/kg "C
4. Kv = 0.0244+0.6773x10"x(Ti)
= 0.0244+0.6773x10 'x(36.5)
= 0.0268721 Jm’'C
5. Pv = 353.44/Ti+273.15
= 353.44/36.5+ 273.15
= 1.14141773 kg/m’
6. uv = 1.718x10°+4.620x10 "xTi
= 1.718x10°+4.620x10 "x36.5
= 1.887x10° kg/m
7. B =T
= 1/36.5
= 0.0273973 1/°C
8. Pr = pvxCv/Kv

1.887x10" x 1004.57749 /0.0268721

0.70529019



9. Gr = [BeX'paT/’
= 0.0273973 x9.81x(0.7313)'x(1.14141773)°x3.0/1.887x10"
= 1154249976.046
10. GrPr = GrPr
= 1154249976.046x0.70529019
= 814081190.54

11. P(T) = exp(25.317-5144/Ti+273.15)

= exp(25.317-5144/36.5+273.15)

6031.16689
12. L = 3.1625x10°(1-7.6166x10"Ti)

3.1625x10°(1-7.6166x10'x36.5)

2407808.77
13. 7 = 0.016x(Kv/XL)x P(T) -RH/100% P(T) xTimex60xA
= 0.016x(0.0268721/0.7313x2407808.77) 6031.16689-2.0/100x
6031.16689x135x60%0.1056
= 0.0012345
14. Mev/Z = M_x10"/Z

2.10x10°/0.0012345

1.7011327

15. h, = K/X*N(Ra)’

0.1761

0.0268721 /0.7313*0.3785(814081190.54)

024 W/m' C
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TUN 20 NINYIAN 2554

Time T, T, RH Weight m_
Start (min) ‘o) ‘o) (%) (2 (2
9:10 a.m. 0 30.0 29.0 56.0 424.80 0
9:25 a.m. 15 32.0 31.3 43.0 420.70 4.10
9:40 a.m. 30 34.0 34.0 34.0 417.60 3.10
9:55 a.m. 45 36.0 34.3 25.0 411.10 6.50
10:10 a.m. 60 36.0 33.3 12.0 409.10 2.00
10:25 a.m. 75 36.0 33.7 18.0 405.40 3.70
10:40 a.m. 90 37.0 34.3 7.0 403.80 1.60
10:55 a.m. 105 38.0 34.0 10.0 400.50 3.30
11:10 a.m. 120 39.0 35.0 3.0 391.80 8.70
11:25 a.m. 135 39.0 35.0 2.0 391.40 0.40
11:40 a.m. 150 39.0 34.3 2.0 384.20 7.20
11:55 a.m. 165 39.0 34.3 2.0 384.00 0.20
12:10 p.m. 180 40.0 35.0 0.0 374.60 9.40

WINBIHE : M, 1Az M, YBIWIN UANNIAY 75%d.b. 78%w.b. ua1AL



H = @ a J
ﬂ]’i]\?ﬁ -2 Nafn'i“V]ﬂﬁfNﬂ'l'iﬂ']ﬂll,ﬁ}\iwiﬂllﬂ\iﬁl’lﬂwaﬁﬂ']uﬂ'ﬂu%}@uwﬁﬂf)']‘VWIfJ

TUN 21 NINYIAN 2554

Time T, T, RH Weight m,,
Start (min) ‘o) o) (%) (2 (g
8:50 a.m. 0 29.0 28.3 58.0 321.10 0
9:05 a.m. 15 32.7 32.0 47.0 318.80 2.30
9:20 a.m. 30 33.0 31.7 41.0 316.30 2.50
9:35 am. 45 36.0 333 32.0 314.60 1.70
9:50 a.m. 60 39.0 35.7 21.0 310.70 3.90
10:05 a.m. 75 39.0 35.0 14.0 308.30 2.40
10:20 a.m. 90 37.0 35.0 12.0 304.70 3.60
10:35 am. 105 39.0 353 12.0 300.70 4.00
11:50 a.m. 120 38.0 35.0 15.0 300.40 0.30
11:05 a.m. 135 40.0 35.0 8.0 298.50 1.90
11:20 a.m. 150 43.0 36.3 6.0 295.50 3.00
11:35 a.m. 165 40.0 35.0 1.0 289.30 6.20
11:50 a.m. 180 40.0 36.0 9.0 287.60 1.70

MINBIHE : M, 1as M, YBIWIN UAUNINY 73%d.b. 75%w.b. aIua1A1
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TUN 22 NINYIAN 2554

Time T, T, RH Weight m_
Start (min) ‘o ‘o) (%) © (2
8:45 a.m. 0 28.0 26.3 62.0 364.10 0
9:00 a.m. 15 30.0 29.0 46.0 360.80 3.30
9:15 am. 30 32.0 29.7 30.0 358.60 2.20
9:30 a.m. 45 33.0 31.7 22.0 355.50 3.10
9:45 a.m. 60 33.0 32.7 23.0 351.20 4.30
10:00 a.m. 75 34.0 31.0 15.0 348.10 3.10
10:15 a.m. 90 35.0 33.3 14.0 345.40 2.70
10:30 a.m. 105 36.0 34.3 13.0 342.30 3.10
10:45 a.m. 120 39.0 33.7 12.0 339.20 3.10
11:00 a.m. 135 38.0 34.0 10.0 334.40 4.80
11:15 am. 150 38.0 34.0 1.0 332.40 2.00
11:30 a.m. 165 37.0 34.0 1.0 329.20 3.20
11:45 am. 180 42.0 34.0 0.0 325.30 3.90

WINBIHE : M, 11as M, YVOIWIN UAUNINY 74%d.b. 77%w.b. IUa1A1
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TUN 20 NINYIAN 2554

Y
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9
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Time T, T, RH Weight m_
Start (min) (o (0 (%) (® (®
9:10 a.m. 0 32.0 29.7 56.0 800.90 0
9:25 a.m. 15 32.0 30.0 43.0 795.40 5.50
9:40 a.m. 30 34.0 33.3 34.0 792.20 3.20
9:55 a.m. 45 35.0 33.3 25.0 789.40 2.80
10:10 a.m. 60 35.0 33.0 12.0 786.20 3.20
10:25 a.m. 75 36.0 34.3 18.0 782.60 3.60
10:40 a.m. 90 37.0 34.3 7.0 779.80 2.80
10:55 a.m. 105 37.0 343 10.0 773.50 6.30
11:10 a.m. 120 38.0 35.3 3.0 770.80 2.70
11:25 am. 135 38.0 35.0 2.0 768.70 2.10
11:40 a.m. 150 38.0 35.0 2.0 762.90 5.80
11:55 a.m. 165 37.0 34.7 2.0 759.70 3.20
12:10 p.m. 180 39.0 35.0 0.0 752.80 6.90

WINBIHE : M, 1Az M, UBIWIN UAWNINDY 87%d.b. 88% w.b. MNa1AL
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TUN 21 NINYIAN 2554

Y
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Time T, T, RH Weight m,,
Start (min) (o (0 (%) ® (®
8:50 a.m. 0 30.0 29.0 58.0 714.00 0
9:05 a.m. 15 31.7 31.0 47.0 708.80 5.20
9:20 a.m. 30 32.0 31.3 41.0 707.20 1.60
9:35 a.m. 45 34.0 34.0 32.0 703.00 4.20
9:50 a.m. 60 39.0 34.7 21.0 698.90 4.10
10:05 a.m. 75 39.0 35.0 14.0 697.00 1.90
10:20 a.m. 90 37.0 35.0 12.0 693.70 3.30
10:35 a.m. 105 39.0 35.3 12.0 689.20 4.50
11:50 a.m. 120 38.0 36.0 15.0 687.00 2.20
11:05 a.m. 135 39.0 35.0 8.0 679.90 7.10
11:20 a.m. 150 40.0 36.0 6.0 673.80 6.10
11:35 a.m. 165 39.0 35.0 1.0 671.90 1.90
11:50 a.m. 180 40.0 36.0 9.0 667.00 4.90

MINBIHA : M, 1Az M, YBIWIN UAUNINY 88%d.b. 88%w.b. AN
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TUN 22 NINYIAN 2554

Y
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Time T, T, RH Weight m_
Start (min) ‘o) ‘o) (%) (® (®
8:45 a.m. 0 28.0 27.7 62.0 810.90 0
9:00 a.m. 15 31.0 30.0 46.0 805.70 5.20
9:15 a.m. 30 31.0 31.0 30.0 802.60 3.10
9:30 a.m. 45 34.0 31.7 22.0 794.80 7.80
9:45 a.m. 60 33.0 33.0 23.0 793.50 1.30
10:00 a.m. 75 35.0 33.0 15.0 789.90 3.60
10:15 a.m. 90 35.0 34.3 14.0 785.60 4.30
10:30 a.m. 105 36.0 34.7 13.0 782.70 2.90
10:45 a.m. 120 39.0 34.0 12.0 778.00 4.70
11:00 a.m. 135 38.0 343 10.0 775.90 2.10
11:15 am. 150 40.0 34.3 1.0 768.70 7.20
11:30 a.m. 165 41.0 34.3 1.0 767.00 1.70
11:45 a.m. 180 43.0 35.0 0.0 761.90 5.10

WINRIHE : M, 11as M,, YBIWI N UAMNINDY 89%d.b. 88%w.b. MINAIAL
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AL | Tiered | wWdew | uu. | W(g) swinzeminuiIney ﬁfqmmﬁ
foel WIN (2) WINn(g) 130°C 1381 5h
UUWIN+ | d(g) (%w.b.)
finel M, =w-d/wx100

1| Winumg 7.1 40.5 33.4 14.3 7.2 78

2| WINUAY 6.9 40.7 33.8 14.5 7.6 78

3| NINUAY 7.2 40.3 33.1 14.8 7.6 77

4 | vianahih 8.4 47.9 39.5 13.0 4.6 88

5| vandi 7.4 46.3 38.9 12.0 4.6 88

6 | y3nati 7.8 448 | 37.0 122 4.0 89

v Y
ﬂ"li"lﬂﬁ -8 ﬂ'li1/i1ﬂ'ﬂll%u1/‘liﬂﬂﬁﬁﬁ1ﬂuﬂ@

ae | TaHeIee | wWdee | uW | Wi swinresEnuAaIney ﬁ@qmmﬁ
1 NIN (2) WIN 120°C 19a18 h
fael (2) UUNTN+ | d(g) (%w.b.)
finel M, =w-d/wx100
1| Wanuwea 7.1 403 | 332 14.8 7.7 77
2 | WINUAS 6.9 40.5 | 33.6 15.2 8.3 75
3| WanuAY 7.2 40.5 | 333 15.2 8.0 76
4| wand 8.4 472 | 388 12.4 4.0 89
5 | vEnTRn 7.4 45.8 | 384 12.4 5.0 87
6 | winasi 7.8 484 | 40.6 13.1 5.3 87




Ar

o

Q)

2.3
2.0

0.7

2.7
2.7
2.7
3.0
3.0
2.3
4.0
2.4

o

Q)

30.9

35.7
36.7
36.5

36.5

Cv

J/kg'C

1003.72669
1003.74919
1004.14750
1004.22282
1004.20022
1004.37361
1004.44908
1004.44908
1004.60017
1004.57749
1004.57749
1004.47928
1004.65310

1004.32352

Kv

Jim*C

0.02648947
0.02649963
0.02667911
0.02671298
0.02670282
0.02678071
0.02681457
0.02681457

0.0268823
0.02687215
0.02687215
0.02682812
0.02690601

0.02675805

MsAmIamaNdszansmsnn N uuUUEISHRIAVEIN3nA81U51N5) Open office

Pv
kg/m3

1.16263158
1.16205819
1.15202086
1.15014644
1.15070812
1.14641583
1.14455959
1.14455959
1.14086507
1.14141773
1.14141773
1.14381877
1.13957762

1.14770747

v

kg/m

1.8605E-05
1.8612E-05
1.8735E-05
1.8758E-05
1.8751E-05
1.8804E-05
1.8827E-05
1.8827E-05
1.8873E-05
1.8866E-05
1.8866E-05
1.8836E-05
1.8889E-05

0.00001879

B

0

1/C

0.03241491
0.03225806
0.02971768
0.02928258
0.02941176
0.0284495
0.02805049
0.02805049
0.02728513
0.02739726
0.02739726
0.027894
0.02702703

0.02881817

Pr

0.70498223

0.70499025

0.70513330

0.70516059

0.70515239

0.70521548

0.70524307

0.70524307

0.70529854

0.70529019

0.70529019

0.70525413

0.70531804

0.70519781

1116967846.087

964904570.669

301786038.929

718058217.976

849958185.842

689709829.859

1073922996.052

1073922996.052

1032812815.209

1154249976.046

1154249976.046

907651287.106

1509612538.804

965215944.206

Gr*Pr

787442487.06

680248312.59

212799384.38

506346359.99

599350050.32

486394050.73

757376752.97

757376752.97

728441370.11

814081190.54

814081190.54

640124823.21

1064756962.64

680678437.54

P(T)

N/m’
4429.08089
4466.19661
5168.70159
5311.64754
5268.40269
5608.01985
5761.59089
5761.59089
6079.87361
6031.16689
6031.16689
5824.04787
6194.87035

5533.56589

J/kg
2420932.87
2420583.47
2414419.25
2413258.05
2413606.35
2410937.50
2409778.16
2409778.16
2407461.42
2407808.77
2407808.77
2409314.61
2406651.18

2411718.35

0

5.7951E-05

0.00015676

0.00027508

0.00042662

0.00053108

0.00074388

0.00083986

0.00109545

0.00123447

0.00137164

0.00145369

0.00172815

0.00076266

mev/Z

94.9072552
20.4129149
10.1788065
7.5007869
6.7786333
3.7640617
7.5012372
2.4647308
1.7011327
4.2285298
2.2012973
3.9927180

17.2455066

In(Gr*Pr)

20.4843009
20.3379685
19.1758604
20.0427315
20.2113564
20.0025297
20.4453714
20.4453714
20.4064177
20.5175707
20.5175707
20.2771738
20.7860124

20.2807873

In(mev/Z)

4.55290015
3.01616778
2.32030777
2.01500793
1.9137755
1.32549861
2.01506797
0.9020826
0.5312943
1.44185436
0.78904689
1.3844722

2.0657892

he

0.23300101

0.230013412

0.208378359

0.225731356

0.229127412

0.225479013

0.23502827

0.23502827

0.234789896

0.237082218

0.237082218

0.231582602

0.243238864

0.231197

m=0.090811198

C=1.00116073

34
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