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Abstract

A cylindrical focusing solar food dryer made with aluminum-laminated acryl film was demons-

‘trated for the dehydration of agricultural product and its perfomance was analyzed with respect

to the solar energy utilization and its scale-up technology.

With one square meter reflector and a 74 cm copper pipe absorber, the heat exchange efficiency
between air stream and absorber was 1.39 %. The installation of circular segment-baffle
increased 33 % of the efficiency. In dehydration of radish-cut with this drier, 58 % of fuel

-consumption was saved. The relationship between reflector area and heat energy utilization

was established for the scale-up purpose.
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Fig. 1. Schematic view of the solar dryer

1. Collector 2. Absorber

3. Blower 4. Drying chamber

5. Aux. heater 6. Watt-hour meter

7. Temp. controller 8. Hot air

9. Agricultural product
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Fig. 2. Baffle arrangement in the absorber pipe
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Table 1. Energy balance at the absorber

Dute and Time | rigeived® | Ao | Cp of eopper| - lestiin | Hesggained | Biiner

— Now. 21977 5 109. 22 894.4 0.1014 120 10.88 9.96
Table 2. Energy balance at the absorber during the air fiowing

Date and time Si‘ggég%f;{ Amt. gof air i eg(gg); %gaf/fg?(ils Hea(tnggled Eﬂicgjncy

Oct. 14 1077 176. 66 325.2 ‘ 31.4 0.24 245 1.39
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Fig. 3. Relationship between solar energy and
surface temperature of the absorber
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Fig. 4. Baffle effects on the temperature eleva-
tion of the ‘absorber at various solar
energies
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Fig. 5. Bafle effect on the heat utilization.

efficiency at various air flow rates

Table 3. Bafle effects on the heat utilization

Number of | Dyie and time | received® | ARG Lo | cicgmitin | M epmed © | Eficiency
(Keal) g °C) (Kcal) ©

0 Oct. 17 11:00~13:00 1048.95 1.99 29.0 13.85 1.32

9 Oct. 28 11:00~13:00 803.20 1.97 22.8 10.78 1.34

17 Oct. 14 11:00~13:00 1059. 94 1.95 31.4 14.70 1.39
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Table 4. Baflle effects on the heat exchange in the absorber
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Solar energy Amt. of air | Temp. Heat gained Efficiency
Date and time 4 elevatlon
cal/cm?/min | cal/cm?/min (g/min) C) (cal) (%)
Oct. 18, 14:35 1.071 10699. 29 16.26 30.8 120. 19* 1.12
14:40 1.033 10321. 67 16. 44 29.6 116. 79* 1.13
14:43 1.021 10195.79 16. 56 27.8 110. 49* 1.08
14:58 0.951 9503. 49 15.90 39.8 151.88 1.60
15:00 0.945 9440. 55 16. 08 38.6 148.97 1.58
15:04 0.939 9377.61 16.26 35.8 139.71 1.49
* Date from unbaffled absorber
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Fig. 6. Solar drying curve of radish-cut

Table 5. Comparision between the solar energy drying and the conventional hot air drying

Sample: radish 100 g, drying temp.: 70°C

Ambient Temp. Amt. of air| Energy Energy con- | Electric power
Date Drying type elevation required for | sumed for consumed
temp. (°C) (&%) (&) heating air(cal)| drying (cal) (cal)
Oct. 19 | Solar energy 20.6 49.4 3902.4 46266. 85 2231, 167 257,143
drying
Oct. 20 | Hot air 19.2 50.8 3902.4 47578. 06 608, 571 608, 571
drying

Electric energy saved : 351, 418 cal
Solar dryier efficiency : 17.8 %

Solar energy received : 1974, 024 cal
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Table 6. Reflecting area effects on the heat utllization

Amount of air=16.26 g/min

Date and time Reﬂe(ét;;)area rigiag e%n%gf) Temp. ( ce(l:%vation Ig-Iaeiaute gnggagl}; Effﬁié:‘i’/?;ty
Oct. 21, 13:45 2497.5 1725.29 12.3 47. 99 2.78
14:00 4995.0 3404. 29 17.8 69. 46 2.04
14:15 7492.5 | 4853. 42 22.8 88.97 1.83:
14:30 9990. 0 6041. 85 24.3 94.83 1.57
Oct. 25, 13:00 62127.0 46750. 6 78.0 304. 38% 0.65

* Data from unbaffled receiver
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Fig. 7. The relationships among the reflection
area, temperature elevation and the heat
utilization efficiency
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