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Abstract TE161527

This thesis is to study environmental impacts in modified plastic-house for cut-
flower growing: i.e. marigold. The study describes the modified mathematical model
to predict the temperature and relative humidity of the plastic-houses.

The first part of the research was to survey plastic greenhouses of three agricultural
working groups, i.e., the Royal Project, Horticulture Department Kasetsart
University and Chia Tai Co., Ltd. It was found that the majorities of them were gable
and curved roof structures. The cooling systems inside greenhouses were evaporative
and natural ventilation. Moreover, the transmission coefficient of 5 materials used to
cover greenhouse, namely, polyvinylchloride, polyethylene acrylic, nylon mesh and
glass. was also studied. The covered materials were placed at 6 angles, i.e., 0, 10, 20,
30, 40 and 50 degrees with respect to horizontal level. The polynomial degree 4
equations were formulatea to predict the transmission coefficient values of those
materials placed between 0-90 degrees. The estimated coefficient values were used
as a parameter of environmental impacts in modified plastic-house model. The
results showed that the best light transmitted material was acrylic, followed by
polyvinylchloride, polyethylene, glasses and nylon mesh, respectively. The
irradiance of sunlight transmitted through covered materials of greenhouse was
mversely proportional to incident angles varied by 6 levels.

In the second part of study, the mathematical model for gable roof structure was
modified. The polyvinylchloride and nylon mesh materials were applied to cover the
roof and the sides of the greenhouse, respectively. The size of the greenhouse was
5.5x8.0x 255 m. The modified mathematical model was benefit for the prediction
of temperature and humidity inside the greenhouse and could be written as follows:

Ql = ZQ Wall + ZQ Roof ~ Q Ground + Q Solar — Q Ventilation + Q Plant .

The results showed that during 12.00 — 13.00 o’clock, the average errors of inside
temperature and 4 sidewall temperatures (north, south, east and west) between
simulation result from mathematical model and the data from growing Galore
marigold plant in the greenhouse were 4.8, 3.4, 2.9, 2.2 and 5.1 °C, respectively. The

average errors of relative humidity in the greenhouse between these two values was
10.7 %

In the final study, the mathematical model was applied to predict the temperatires of
curved roof structure, with polyethylene on the roof and nylon mesh on the sides.
The size of the greenhouse was 4.0 x 6.0 x 3.0 m. The results showed that during
12.00 — 13.00 o’clock, the average errors of inside temperature and 4 sidewall
temperatures (north, south, east and west) between simulation result from the
mathematical model and data from growing the Gold Kaset marigold plant in the
greenhouse were 3.9, 3.4, 0.7, 4.3 and 2.5 °C, respectively.

It may be concluded that the modified mathematical model can be applied to study the
difference of marigold cut-flower greenhouses with gable roof structure and curved
roof structure on the conditions that marigold plant must be grown at the same period
and the same environment.





