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ABSTRACT '

- The greenhouse bulk curing and drying system unhzatlon of the direct solar energy was

tested to evaluate that how much fuel could be saved for curing flue-cured tobacco at the
Dae Gu Experiment Station (North latitude : 35°49’), in 1979—1982.

The air temperature and total radiation were 19.0 to 38.5Cand 1311.0 to 1412.7 cal/cm?
/day during the 4 replicated curing test, i‘éé_pectivély. |

The greenhouse bulk curing and drying system was able to cut fuel consumption by 32%

compared with the conventional bulk curing barn.

We could obtain almost same utilization efficiency of solar energy in 1982 compare with

normal year, mainly increasing the heat receiving area.
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Fig 1. Perspective view of grneenhouse bulkcuring and
drying system.
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:'-Fig 2. Mean sunshine hours and radiation during curing

period at Dague Experimental $tation.
*F. M. and L. are the first, middle last third of

a month, respectively,
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Fig 8. Typical surface temperatures of absorbers in ernn-
greenhouse during a tobacco curing and daying test,
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Fig 4. Temperture patterns during greenhouse bulk toba-
cco curing and drying test.
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Table 1. Comparison of greenhouse and conventional bulk curing barn for the fuel to curing

tobacco
Fresh Total Total Fuel consumption
. Leaf Outside . - -
Curing leaves sun- radia- Liters Liters
Test posi- temp. . ,
system ‘ hanged ©) shine tion per per fresh Index
tion (kg/barn) hours (cal/em?) curing  leaves ‘
1st Con, bulk Trash 998 19-34 43.5 1,371.5 132.5 0,133 - 100
G. H. bulk 871.5 0,088 66
2nd Con, bulk Luge : 1,080 22-38 11.5 1,412.7 145.0 0,134 _ 100
G. H. bulk 111.5 0.103 77
3rd Con.. bulk Leaf 1, 100 21-37 44,2 1,350, 9 138.0 0.125 100
G. H. bulk 95.0 0.086 68
%4th Con, bulk Tips 1,010 19-38 43.7 1,31L0 137.5 0.136 100
G, H. bulk : 85.0 0. 084 62
Average Con, bulk 1,047 138.9 0.132 100
G. H. bulk 94,7 0.0%0 68

% Operated after 80% yellowing of harvested tobacco leaves had been reached.

Total 2. Comparison of weather data and fuel saving of greenhouse bluk curing and deying
system between 1979, 1980, 1981 and 1982

Outside temp. Total sunshine

Total solar radiation Fuel savings

Year
C Index Hours Index cal/cm? Index % Index
1979  27.5 100 42.5 100 1222,4 100 25 100
1980 25,5 93 32,0 75 911.2 75 22 88
1981  27.0 98 37.9 89 1203.3 98 33 132
1982 28,2 103 43,2 102 13615 111 32 128
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Table 3. Calculated and observed amount of solar energy of fuel saving in greenhouse bulk

barn.
Fresh Li Solar energy used in curing Fuel savings
t
Curing leaves T Direct so- Recovery Calcu- Obse- Diffe-
Period per Total
system hanged lar energy*  heat en- lated rved rence
curing {(Kcal)
(kg/barn) (Kcal) ergy** (Kcal) (L) (L) (L)
Con. July 2-7 998 132.5
Bulk
G.H July 2-7 998 87.5 459,712 35,_ 499 495,211 47,2 45.0 2.2
Bulk (43.81) (3.41) .2

% Airflow Xspecific weight (Air) Xspecific heatXdifference of temperature
{Day Air Duct Temp.—Outside Temp.)

# % Airflow X specific weight (Air) Xspecific heatXdifference of temperature
(Night Air Duct Temp. —Outside Temp.)
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Table 4. Comparison of fuel consumption patterns for tobacco curing stage between
greenhouse bulk curing and conventional bulk barn in 1982

Require- Fuel consumption Fuel saving
Curing stage Period ment Con. bulk G. H bulk L %
time (L) (L)
Yellowing July 2,18 1 00 34 310 235 7 17
July 6.21 00 .
Leaf drying 38 56. 0 365 20 43
Stem drying 23 45.5 275 18 40

Total 95 132.5 87.5 45 100
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Table 5. Comparison of rough thermal efficiency for
curing and coventional bulk barn in 1982,

curing between greenhouse bulk

Fresh Cured Fuel Rough thermal
leaves leaves consump- efficiency ¥
Curing system hanged hanged tion % Index
(kg/barn) (kg/barn) (1)
Con. Bulk 998 120 132.5 45.2 67
G. H. Bulk 998 120 87.5 68.4 100

_ 580X (WF—WD)
8,500¢ 1
WF =Weight of green leaves (kg)
WD =Weight of cured leaves (kg)
I =ZKerosene consumption (1)
580 =Heat of vaporization (Kcal/kg)
8500=Kerosen (Kcal/kg)

%100
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Table 6. Life cycle cost analysis of greenhouse bulk curing and drying system

19817k ob = | A B2 UF-§ 71Fe] A
23l ZPHo 2 45 Greenhoused)
FolE WHo] ABvolA 40%E E4, AA ¥
ALe® Qg F52vE 491%7F A= vk

Z1 A

Additional system investment

Curing Cost of materials Cost of construction Mainten-
system Total System Annual  No. of Price Total Annual  ance
cost life time cost men cost cost cost
Con. bulk 181,180 20 9,059 8 6, 000 48, 000 2,400 4,684
G. H. bulk 332,100 20 16, 605 9 6, 000 54, 000 2,700 7,722
Cost of fuel(Kerosene) Others utilized Increasing cost interest rate
Curing Fuel cons- Price No. of Total Construc- (A) System est raie(Per year)
system umption ‘ jon cost of life 0%  Index 8% Index
(1/barn)  (won) curing (won) seedbad(A) time _
Con. bulk 139 292 5 202,940 88, 040 19, 400 326,423 100 368,402 100
G. H bulk 95 292 5 138,700 165,727 51 318, 27 86

# All cost for the fuel and construction materials are price on August, 1982,
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