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Thermal Analysis of Solar Utilization Dryer for Redpepper Drying
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ABSTRACT

The heat transfer analysis is performed on unloaded solar utilization dryer, and
thermal performance for a prototype model while drying red-pepper is also investigated.
Results of theoretically derived thermal equations are in good agreement with experi-
mental data. This constructed feature of the prototype demonstrates the excellent
technical drying performance. Finally, this paper recommends the further work to
develop advanced and economic solar utilization multi-purpose dryer.
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Fig. 1  Picture of solar dryer in KIER
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rate of heat by Convection)— (insola-
tion) + (Newton’s cooling law)
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Fig.3 Diagram of solar collector
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Fig.5 Schematic diagram of solar dryer and

data collection system
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Table 1 Dimension of Solar Dryer
Classification Distance Remarks
L 248 m Upper glass
L, Compartment | 0.11 surface area;
1 X'Z=3.03m?
L, Compartment | 0.4 Vertical
) glass surface
area: (L;+
La Compartment | 0.4 L,+L, )X =
3 2.26m"
X 248
Z 1.22
S| T/C(1)& (2) | Entrance
S|S;| T/IC(B)&(4)| 142m
S;| T/C(5)&(6) | 1.42m
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Table 2 Comparison between measured and pre-
dicted temperatures at different location.

Sept. 15,1 pm Sep. 15,3 pm
- Measured, Predicted, Measured, Predicted,
'C OC QC Bc
Entrance 251 25.1 258 258
Collector 142 m 335 309 352 Ma
184m 363 4.7 385 36.5
Drying Comp. 1 388 313 41.1 92
Chamber Comp. 2 40.1 4038 438 43.1
Comp. 3 40.7 43

Table 3 Meteorological data and physical pro-

perties of air

Sep. 15, 1pm , Sep. 15, 3pm
I, W/m2 261 286
T,.K 297.7 298.6
p, kg/m3 1,295 1,295
Cp,J/kgK 995.13 995.13
U, W/m2? K 15.46 15.46

33l T LEES

YA} lomg Axge 4, A we
N3z ddte] AP AZLES AL F Y
© QLA A2Ae UAT £ AL, B9
THe A4 7 3. FaHoez Fig. 69
94 15Ul F8¢ Al 2EWILE FA
AL, 25 274 HE:A] 2%t T0°Co) o
Oag Hol Adaiyt £2 Aor dddng

o) QelN AW whe} o] WFE 27| I

F80] 80 % 11F 47.3kgS A ZA] EQ]
ANA AZAEL PsiPen, 719 U
= 0.75m/s & A3}y Ax7e] AZXH

g Ad Az} wiastry] st mF 30.7
kg2 th71S oM AZANAT B A= Al

AFP2E £33 Agd Bz d4EH

~
©

M A
;

\

Sep. 15,1988 |

F Y
o
i N

PzEiiE

L5
o

Temperature ,

e

o -

10+ v T v ™ v L] v L] v
000 - 1.42 2.84 ! 2 3
Collector length Compartment

Fig.6 Measured temperatures in dryer
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Table 4 Experimental data of red pepper drying
in dryer and air

Drying % (w.b)

N Dry buld | Wet bulb
Initial Left Center Right in air temp. temp.
Leight Cc) o)
Date 402.9g 239.8g 5423z 213.7
9/23 | 11:30 - - - -
13:30 34 4.l 3 22
15:30 8.1 94 7.8 4s 536 38
17:00 11.7 13.2 113 63 42 30
9/24 9:00 142 157 13.7 75 32 6.5
11:00 159 | 1750 15.2 8.8 50 35
13:00 0.7 236 199 1.2 613 415
15:00 174 311 26.1 12.8 54.8 37
17:00 30.7 343 28.9 142 93 9.5
9/27 | 10:00 428 449 386 170 37 25
12:00 46.1 4838 as 28.2 54.8 36
14:00 509 543 463 18 8 555 37
16:00 54.6 58.2 49.8 300 485 3
17:00 5.7 58.9 50.9 304 35 24
9/28 9:30 56.6 59.8 519 3038 39 27
11:00 58.3 612 535 32.1 $2.7 345
12:00 606 634 55.5 326 56.5 395
1400 | 65.7 684 59.1 339 61. 385
15:00 690 709 636 355 543 335
17:30 713 72.1 65.5 36.4 40 28
929 | 10:00 M7 72.70 66.9 8.1 4 30
12:00 74.2 75.0 69.8 395 $9.1 40
14:00 773 176 1739 400 65.1 38
16:00 9.7 79.1 775 47 50 31
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Fig. 8 Comparison of temperature in dryer

between measured and theoretical
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