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Summary

For the high quality and low cost agricultural crops in greenhouse cultivation, it is necessary

~ to use natural energy as much as possible. In order to reduce the fossil fuel consumption and
maximize the solar energy utilization in greenhouse heating, a latent heat storage material was
developed as a relatively highly concentrative solar energy storage medium. And a solar energy-
latent heat storage system was designed and constructed. The experimental research on greenhouse

heating effect of the system was performed.
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Fig.1 Greenhouse-iatent heat storage system
and experimental measuring positions.
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Table 1. Details of solar energy-latent heat storage-geenhouse system.

Parts Item Materials and dimension
Greenhouse Greenhouse cover PVC film 0.05mm
Bed area(A,) 7m X Sm=35m?
Wall area(A,) 7.7mX7m= 53.9m*
B2H)( A =Ry Ry=—3g~ =065
Structural pipe ®:=18mm
(Al+Zn) ®,=22mm

Thermal curtain

PVC film 0.10mm

Phase change

Thermo-physical

C,.=0.816kcal/kgC

material (PCM) Properties Cy=0.829kcal/kgC
(N2:SO. * 10H,0 k.=0.130cal/sec * mC
+N.A+TA k1=0.194cal/sec * mC
+T.C+LH.C LH=44.0kcal/kg
Tm=13~15C
p,= 1,460kg/m’
pr=1,330kg/m’
Total PCM mass in tube 602.8kg
Total number of small size unit 244ca.
PCM mass in small size unit 458.8kg
Total number of large size unit 36ea.
PCM mass in large size unit 144kg
2 REHZE o 22 dFaES FH%e Ao PELAES

£ A8 AAgH ) 71523884594 Table2

Table 2. Experimental factors and its measuring Instruments,

YA

Measuring factors Symbol Instrument Measuring position
Ambient temp. Tou(C) Hybrid recorder 12ch 1.5m height from ground
— TM-B, Thermocouple
Air temperature in Tu(C) v 1.5m height from bed
greenhouse soil in side greenhouse
Solar radiation outside G Solar radio meter 1.5m height from ground
greenhouse (kcal/m'hr)
Solar radiation in side qs 2 1.5 height from bed soil
greenhouse (kcal/m'hr) in side greenhouse
PCM temperature in Treu(T) Hybrid recorder — Tube surface
storage unit — TM-B, Thermocouple — PCM in wbe
Bed soil temperaure Taa(C) % 3mm under the bed soil
Under the bed soil Taea(T) P 50mm, 40cm, 30cm, 20cm
temperature 10cm, under the bed soil
Dry-wet temperature Tow(C) Dry-wet bulb temp. 1.2m height from bed soil
measuring system
Greenhouse cover temp. Te Hybrid recorder 12ch. on the cover film
— TM-B, Thermocouple
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Fig. 2 Temperature variation of ambient air,

greenhouse air and PCM storage unit
and solar radiation during the fine day

and night.(March 3th~4th, 1991)
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Fig. 4 Comparison of minimum air temperatures in greenhouse with and without LHSS.
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