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Abstract

Three plastic film solar dryers covered with different film layer were constructed by modify-

ing farm vinyl house and studied their performance.

The collection efficiency and temperature raising of type C which was covered with double
layers of transparent PE and black PVC film was most efficient, followed after B covered with
double layer of transparent PE film and type A covered with single layer transparent PE film.
The inside temperature of type C was average 18°C higher than ambient temperature and its
collection efficiency showed 31.5% with air flow rate of 3.8 m®/min. The solar energy collection
efficiency of type C was increased in proportion to air flow rate up to 60.2% at 11.3#°/min. In
demonstration drying test of red pepper in type C, drying capacity per unit area was 2.5 times

higher than that of conventional solar drying on straw mat and drying time shortened to about

half.
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(a) Type A covered with single
layer of transparent PE film
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layer of transparent PE film
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(c) Type C covered with double layer of
transparent PE and black PVC film

Fig. 1. Sechematic diagram of various types of vinyl house
(1) PE film (0.05mm); (2) inflow pipe (1506 mm PVC pipe); (3) fan
(4) ventilation holes (120¢ mm); (5) door; (6) PVC film (0.08 mm)
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Table 1. Temperature and collection efficiency of the various type vinyl house with
air flow rate of 3.8 m3/min (July 14, 1981)

'Tgéne ﬁr:xg?m s:}iail;- Intenor(gecr;lperature ;l;gltla‘la ‘:giobai. T ot?,le cﬁ?}lfo??”%ed Collecnox} ?e/oﬁ)imency
.day (°C5 tion A B C nyl house(kc A B c N B c
(y/h) al/10. 7m*)

09:00 24.7 14 29.5 33.5 32.7 1498 318 573 521 21.2 38.3 34.8
J10:00 26.5 26 33.9 40.5 40.5 2782 482 896 896 17.3 32.2 32.2
11:00 28.1 37 43.5 50.5 53.5 3959 969 1385 1557 24.5 35.0 39.3
12:00 28 36 41 49.9 49.9 3852 825 1354 1354 21.4 35.2 35.2
13:00 29 39 39 47.5 47 4173 640 1154 1123 15.3 27.7 26.9
14:00 29.2 51 42 48.3 48.6 5457 812 1191 1210 14.9 21.8 22.2
15:00 30.1 44 30 55.5 56.9 4708 1230 1543 1628  26.1 32.8 34.6
16 :00 29 38 40 46 45 4066 704 1070 1007 17.3 26.3 24.8
17:00 29.7 34 41 47 48 3638 717 1079 1142 19.7 29.7 3l.4
18 : 00 27 5 25 36.7 42.2 41.8 2613 594 933 908 22.2 34.9 33.9
.‘:g’:r' 28.2 344 30.7 6.1  46.4 3681 729 1118 1135  20.0 3l.4 3L.5

A, B, C: see Fig. 1.
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Table 2. Comparison of the temperature and collection efficiency between double layer of PE film
type and double layer of PE and PVC film type with air-flow rate of 5.6m°/min (July

16, 1981)

: : Interior Total ~ Total heat Collection
Time Ambient Solar temperature insolation collected effeciency

of temperature radiation 0 . over vinyl (keal/10. Tm?) %)
day O /B B € gedhomy B C B C
09 : 00 26.3 17 34.5 35 1819 787 828 43.3 45.5
10 : 00 27.8 35 40 41 3745 1151 1235 30.7 33.0
11 : 00 29.8 42 41 42 4494 1048 1141 23.3 25.4
12: 00 31 49 49.5 51.5 5243 1686 1868 32.2 35.6
13:00 30.8 50 45.5 47.5 5350 1363 1535 25.5 28.7
14 : 00 31 39 42 42.5 4173 1029 1076 24.7 25.8
15: 00 30.8 25 45.5 46.5 2675 1363 1443 51 53.9
16 : 00 31 51 46 48.5 5457 1391 1609 25.5 29.5
17 : 00 30 40 41.8 42.9 4280 1104 1207 25.8 28.2
18 : 00 - 29.2 25 39 40 2675 925 1019 34.6 38.1

Average 29.8 37.3 42.5 43.7 3991 1185 1296 -31.7 34.4

B, C: see Fig. 1.
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‘Table 3. Effect of air recirculation on the temperature and collection efficiency (recirculated air:

1.8 m*/min, fresh air: 3.8 m*/min) of double layer of PE film type and double layer of

PE and PVC film type (July 15, 1981)

Time  Ambient  Solar TR ngation  colksced  emesncy
of °C) _over (keal/10.7m?) (%)
day (°C) (y/h) B c ‘(’};ﬁ /lllgf’;fn,) B C B C
09 : 00 26.8 22 34.5 34.5 2354 739 739 31.4 3l.4
10 : 00 28.5 34 42.5 43.5 3638 1310 1391 36.0 38.2
11:00 28.8 42 47.5 51.5 4494 1719 2068 38.3 46.0
12 : 00 28.5 50 45.5 48.5 5350 1577 1839 29.5 34.4
13:00 28.8 35 43.8 46 3745 1319 1595 37.1 42.6
14 : 00 29.1 24 45 47.8 2568 1475 1719 57.4 66.9
15 : 00 28.8 24 42 44.5 2568 1235 1456 48.1 56.7
16 : 00 28.5 25 41 43.5 2675 1169 1391 43.7 52
17 : 00 28.2 16 38 40.2 1712 933 1132 54.5 66.1
18 : 00 28 15 38 40 1605 952 1132 59.3 70.5
Average 28.4 28.7 41.8 44 3071 1250 1446 43.5 50.5
B, C:see Fig. 1.
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Table 4. Temperature and collection efficiency of double layer of PE and PVC film type at

various air flow rate (December 29, 1981)

Interior Total heat colle- Colle;ction
Time Ambient Solar  temperature(°C) . T(l)ta.l cted(kcal/10.7m*) _efficiency (%)
{ o Air flow rate insolation Air flow rate Air flow rate
(o) temperature radiation (m3/min) vin(;r\],e;ouse (m?*/min) (m3/min)

day O (y/B) 5.6 1.2  (kcal/10.7m) 5.6 112 5.6  11.2
10 : 00 —-0.5 14 5 3 1498 585 751 39.1 50.1
11: 00 —-1.0 20.0 6 3.7 2140 739 1001 34.5 46.8
12 : 00 -~0.5 37.0 11 7.3 3959 1196 1648 30.2 41.6
13:00 -1.0 42.0 17.5 11 4494 1880 2497 41.8 55.6
14 : 00 —0.5 37.0 21 13 3959 2150 2787 54.3 70.4
15:00 -1.0 26.0 18 10 2782 1930 2289 69.4 82.3
16 : 00 -~0.5 12.0 8 4 1284 891 958 69.4 74.6
Average ~0.7 27 12.4 7.4 2874 1389 1704 48.4 60.2
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Fig. 2. Drying curves of the red pepper
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Table 5. Comparison of the red pepper drying
rate between conventional method
and test models

Conven- -

Items tional Type B Type C

L ] method
Drying time (day) 12 8 7

Final moisture

content (% w.b) 16.8 13.3 11.9

. ! Decayed
Quality  Gndbad 130 13 2
of dried (%)
red pepper 'Absorbance  0.55  0.42  0.63

Drying quantity
in a pyong (kg)

B C: see Fig. 1.
Initial moisture content of red pepper: 8i.1% (w.b.)
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