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SUMMARY

In the previous paper® the author reported on experimental results performed with a miniature
greenhouse so as to examine the effect of a roof absorber of infrared rays on a roof must be cooled
in order to promote the suppression of temperature rise inside a greenhouse.

This paper deals with some experimental and analytical studies of the thermal characteristic in
a greenhouse which is important to establish the performance and the operating condition of the
fluid—roof. The experimental apparatus and procedure used here are much the same as those shown
in the previous paper, except for varying the thickness of liquid layer on a roof and the intensity of
the artificial lighting. The theoretical analysis is carried out under a condition of one—dimensional
steady —state in thermal and optical transport phenomena with some assumptions.

The principal results shown in this paper are as follows:

1) The degree of temperature rise, defined as the difference between inner and outer air temperatures
of a greenhouse, is directly proportional to the difference between liquid temperature in a double
roof and outer air temperature.

2) The relative value of the degree of temperature rise is also proportional to the intensity of solar
radiation transmitted through a root depending on the concentration and the thickness of the
absorbing liquid.

3) The characteristic equation of temperature rise derived from the theoretical analysis shows good
agreement qualitatively with the experimental result.

Res. Bull. Fac. Agr. Gifu Univ. (54) : 105—111, 1989.
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