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Farm survey on the application of solar energy system to the controlled

culture

Sang Young Nam, Han Chul Kang, Tae Su Kim, In Jae Kim, Min Ja Kim, and Cheol Hee Lee
Chungbuk Province ARES, Chongwon 363-880, Korea

ABSTRACT

Heating supply system using solar energy-collecting plate was examined for 20 farmers.
Some problems, resolution, future energy system, and basic information were discussed,
Installation cost was approximately 18 million won/20a. Main crops cultured were
tomato(30%) and floricultural crop(40%). Minor crops cultured were grape, red pepper,
cucumber, lettuce, and strawberry. Information was mostly obtained from agricultural
service agents. 75% of farm house hold reported that energy reduction effect was below
20%, showing some different result compared with over 20% that was totalized from
agricultural service agents. Cost of installation was excessive in considering energy
reduction effect. Another problem was insufficient technical proficiency of solar energy

company .
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Table 1. List of investigated items

Installing, Farmers, Cost of installation, Heating
area of concentration plate, Heat concentration plate,
Oil heating system, Solar energy heating system,
Crops, Information, Improvement point, Reduction of
oil, Quality of service, Reason of dissatisfaction,
Recommendation to other farmer, Reason of no
recommendation, Extent of oil reduction, Income
increase, Problems, Suggestions recommended
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Table 2. Statistical reports on heating system installation using solar energy

Installing Farmers Cost of installation Heating area of Heat
Year Area (thousand Won/20a) concentration concentration
94 95 96 11~20 21~30 31~40 Over Total Assistance Financing Own plate plate
41 charge (area) (number/20a)
1 4 15 7 8 3 2 17,975 6,618 4,202 7,155 28.1 20

- 250 -



42026 Y07 23%, AR 7,155H Lo 2 40%E Aol THA R 18%(F)=F dholHl &2} 1996), 7+

22 3k o} F AL B BEAAE 8~45%(5ENTA, 1995;
HFES JAEHE o &3 7FA S F A2 7+.1997; 7, 1999), H57te] Bl g JEH o] & A
£ 33 (40%)9 EvFE(30%)7} 145 2 70%% o™ Zdr 29 ALE 30~40%(%1, 1997; o], 1997)9} &=
(Table 3), ¥%&, 315, 20|, FA] 3 27] T2 1~2 Wiy Ao g 3] Pz lojA Aol rt
o B3 3 Aol At At waha G e §8 A7 =d o
HFE JEH o]§ A EE Table 40 A &} Zo] g AL B FF I JEH o] & w7
NEE A7 T A Yo}, i 2Rt oA &8 4 A ot F Aolgta At ATH
oAl A dlow, A APz FEHdolgtn AgkA 7l ARE 75%2] E7tol A £80] B

233l =717 1452 old] U3 AL AEsL A

thm S W, 25%9] Bl E ELo] ¢k
adtttn AAEHReH, Ggo 2 FHx, A Sl o

ot A= &3 Y FE o] & 717] A F 3]

A, Aok 7] 84S 5o A5 JHE AT AL ZEE AT 27 ARE Pl e Al
£ 327 1= Table 59 A B & vl ZHo] 90% £A0) =2 eyt vty AE Yok

o Tt E FFEAL ZARU vtz @ 9 d W77 A% DX L& HER00%)S 57t
10%9] F7toll A= A2 837 glioa st &/ of| A} 159 71/20a o] &}7} Holok Hha P 2
A Axe 10%0 2ol ga g3 5717 105, B (Table 6), X1 & A ¥ e F =& @A A5
10~19%7} 538 19%°)3let 1 S 23 57171 75% T JE B 40%, §AF 20%, AHEE 40% B =) A
£ 28t e ol = g JE TS o] &3 gt sttt stod, A A A4 189 7H1/20a 2}
AEo] dFE 1d F=(05%)E 53 FF 0] i < Aol 7} 2}03 Aldu7t #Eg A2 YEh o]
EdAdsitta A4y, HEd o8 717 A F 3 o g A& Fastctm A=l

Table 3. Classification of crops cultured by solar energy heating system

crop

Total Grape Tomato Red-pepper  Cucumber Lettuce Strawberry  Floricultural
20 1 6 1 2 1 1 8

Table 4. Agencies for information on solar energy system and some proposed points of improvement

Information(farmer) Improvement point(farmer)
Guidance  Other Cro Other Collecti Heat Soil
Total administi  adminis a elf)t agent Total © ]ectmg storage heating  Midnight
ration -tration £ g plate system  connection
20 17 - 2 1 20 14 3 2 1

Table 5. Reduction of oil cost and extent of quality improvement using solar energy heating system

Reduction of oil Contribution to grape
Effect(farmer) Extent(farmer) quality
N Bel O
Towl  Helpfal yo,  Totl oot 1019 2029 3039 Lot Totl Helpful i
20 18 2 20 10 5 1 2 2 20 15 5
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Table 6. Installation cost and extent of support demand for solar energy heating system

Appropriate cost of equipment Demand extent of
(million won/20a) equipment cost
over Adequate More
Total Below12 12.1~13.9 14.0~15.9 16.0 Total at present desirable
20 3 5 10 2 20 20 -

Table7. Service quality of solar energy heating system company

Quality of service Reason of dissatisfaction
Total Dissatisfaction  Satisfactory Non response Total 2;1;?;;); ]t?lzﬁtzicin:i};:l)ef
20 6 6 8 6 4 2
Table 8. Intent of exhorting solar energy heating system
Recommendation to other farmer Reason of no recommendation
Total Recommend recoi?nen d No respond Total Less efficacy Deizzri\e/ril(:cg of
20 9 9 2 9 8 1
AEdA ] A/SE BENSH wEe F =7} 2ot 2N ANE B Table 9ol A 9} Zo] 827 &
BEQl Ao @ Vel ow(Table 7), BE9] Al T ExoA 8%E HWekot, 71EF AEolM & 20
2 A FEAde] 67%E B, Hao = ~45%2 Eth ol B7] F 5 El st o]
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Table 9. Effect of heating supply system using concentrate plate of solar energy

Extent of oil Income )
Crops reduction (%) increase(%) Effects Information agency
Pepper 24~45 25 Early harvest 6~20 days Chung-Nam ATES*
Increase of harvest10~20%
............. e G o I
Bell tomato 29 21 Early harvest 10days Hongsung ATC
Increase of harvest 12
Quality improvement 5%
20 20 Early harvestSdays Posung ATC
Increase of harvest 33%
oo Quality improvement 15%
20~30 - Quality improvement Kyunggi ATES
Cucumber 21~40 38 Quality improvement 3% Chuncheon ATC
. Imcrease of harvest20%
20~30 - Quality improvement Kyunggi ATES
Lily 20~30 - Quality improvement ’”
Strawberry 40 - - 1
Rose 30 - - 7
Pumpkin 20~30 - Quality improvement 7"
Radish 33 - - "
Lettuce 24~45 25 Early harvest 6 ~20 days Chung-nam ATES
Increase of harvest 10~20%
Grape 8 - - Chung-buk ATES

z)Agricultural technology and extension service, Y Agricultural technology center

Table 10. Some problems and proposed improvement for solar energy heating system

Problems

Suggestions recommended

» Expensive cost of equipment

* Deficiency of farmers technigues

» Large farming area and lack ness of heating

efficacy

« Technical deficiency in the manual of the
heating system and lack ness of knowledge on the

farming system

 Continual support of government for oil reduction
and protection against environment contamination

Improved education and technical support of the
heating system
» Successive investigation of the heating system for
the reduction of installation cost and increase of
heating efficacy
- Heating concentrate plate per acre
- Dimension of heating concentrate tank
- Distance and reclamation of pipe
* Successive education of installation and farming
system for employee in the manufacture
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