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Studies on the heating of greenhouse by the latent
energy storage materials. 1L

Heating efficiency and thermal properties of a newly
developed storage material and the improved heat

storage box.
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Summary

Using a newly developed phase change material
(PCMD)which have melting points of 16°C and 21°C,
freezing points of 13°C and 18°C, and a heat of fusion
of 40cal.g™!, an experiment of solar heating was
carried out in a venlo type greenhouse from 1983
to 1984. The PCM is made mainly from Nag SOy
10,0 and CO(NHg),.
of the greenhouse were 352m? and 560m? respectively,

The floor and surface areas
and two layers thermal screens were furnished for
heat insulation at night.  Tomatos were grown in
this green house.

1. Batches of PCM welghting 7.5kg were wrapped
in a alminium laminated plastic film (2 x 47 x 83cm),
and 60 bags were hunged in the heat storage box.
At the end of the box, an electric fan (200W, 200V)
was atlached and the other end was use for drawing
hole for air intake., IFour heat storage bozes were
installed in the greenhouse The total amount of
the PCM was 1,800kg and the potential value of
heat to be released was 85, 000 kcal.

2. In daytime, the fans of the heat storage units
were operated to store heal when the inside air
temperature was above 22°C. At night, the fans
were operated to radiate the heat of PCM, when the

inside air temperature was below the set point (12°C
for 17:00-21:00, 11°C for 21:00-23:00 and 8°C for 23:00-
8:00). During 17:00-21:00 and 21:00-23:00, the inside
air temperature was certainly maintained above the
set point, and during 23:00-5:00 it was kept the set
But during 5:00-8:00 the

temperature could not be maintained the set point,

point except a few days.

when the outside air temperature declined sharply.
Therefore at this time period hot air heating operated
frequently.

3, The maximum inside-outside air temperature
difference was maintained at 10°C-13°C

4. The coefficient of oil reduction was over 70%.

5. The maximum amount of stored heat into the
PCM and radiated heat from the PCM was both of
86, 000kcal on fine days.
of heat storage unit amounted to 100%.

The thermal effectiveness
The PCMs
was melted almost equally in the heat storage boxs.

6. Relative humidity in greenhouse was over 80%
in daytime and 97-100% at night.

7. COy concentration in greenhouse was main-
tained 450-500ppm at night but felled to 50ppm in
tightly-closed greenhouse in daytime.

8. Yield of tomato was about 4kg per plant.



