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Solar Drying of Agricultural Products
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Table 1. Energy requirement of corn and rice production operations.

Estimated Fuel Consumption

Operations Diesel Fuel for Corn Diesel Fuel for Rice
(gal /acre) (£/ha)

Tillage 3.34( 16.4%) |13.2C 88%), 20~30PS Tractor
Planting 0.77C 3.8%) 14.1C 9.4%), 4—row Transplanter
Cultivating 1.54C 7.5%) -
Disease and Insect Control - 8.5( 5.1%), Power Sprayer
Harvesting 0.88C 4.3%) |283(189%), 43m width Combine
Drying(high temperature) 13.9 ( 68.0%) |859(57.3%), Circulation Type Dryer
Total 20.43(100.0%)

150.0€100.0%)

Table 2. Estimated energy requirement for drying agricultural crops.

Crops gn(;tial N(I)oisture Final Mooisture Water Removed | Energy Require—
ntent %w.b. | Content % w.b. kg/ton ment 10°KJ/ton
GRAINS
wheat, barley, rhy 20 ~25 14~ 16 50 ~ 147 0.30~ 0.88
oats, paddy
corn 25~ 45 12~ 14 147 ~ 600 0.88~ 3.60
VEGET ABLES
peas, beans 60~ 70 5~ 10 1,250~ 2 157 150~ 13.06
onions, garlic 70 ~ 80 5~ 10 2,000~ 3750 | 12.00 ~ 22.50
carrots, beets 80 ~ 90 5~10 3.500 ~ 8500 | 2100~ 5100
cabbage, spinach 90 ~ 95 5~10 8 000~18000 ] 48.00~10800
potatoes 65~ 85 14 1,458~ 4,733 | 875~ 2840
FRUITS
apples, apricots,
peaches, prunes, 75 ~ 80 14~ 23 2,080 ~ 3.300 | 12 48~ 1980
grapes, figs,b
FORAGES
grass, alfalfa 80~ 90 10~ 14 3.300~ 8000 | 1980~ 4800
hay 40 ~ 60 10~ 14 433~ 1,250 2.60~ 7.50

3% energy requirement 6,000 KJ per kg water to be removed.
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Table 3. Summary of rough rice drying experiments using solar-heated air.

Experiment Noe.

Quantity of rough rice (M/T)
Amount of air flow(m/n?)

Test period
Initial moisture content
%, W.b.)

Ave. final moisture content
%, w.

Total fan operation time
(hrs.)

Average drying rate
(%))

Energy consumed per 1% M.C.
reduction(Kwh) ?

(Natural air drying)

Final moisture content at top
layer(%, w.b.)

Final moisture content at
bottom layer (%, w.b.)

Daily fan operation hours
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Fig.7 Schematic diagram of solar collector-
heat storage system connected to the
grain bin(Experiment 8).
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