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Abstract

The purpose of this research is to study the temperature/humidity variations of
the thermal environment in naturally ventilated agricultural structures. A
microcomputer program QuickTEMP is used to implement the thermal simulations.
One of the main features of the program is the ability to predict the indoor
environment and heat load of a building with a natural ventilation system.
TheQuickTEMP but also be use to predict internal heat generation in order to design
the cooling or heating system in the design space. The research not only describes the
fundamental principles of QuickTEMP including thermodynamics and ventilation.
Furthermore, the research also depict the thermal transfer by simple building energy
flow pathways and thermal network of a building zonein terms of a thermal resistance
theorem.

The agricultural structures to be implemented include one pig house, one diary
house, one chicken barn, one greenhouse. The ventilation systems considered are
natural ventilation. The results of thermal environment simulation system considered
are in terms of the 24 hours responses of indoor temperature are relative humidity
(RH). The simulation results show that the responses of indoor temperature and RH in
summer are batter than that of in winter for bath dairy and pig houses.

In comparisons of temperature and RH response, the simulation results indicate
that the determination coefficient of temperature regression (R?>0.8)are large than
that of RH(R?=0.6). The errors between measurements and prediction (in terms of

standard deviation) are (1) pig house:+1.87°C and £7.35%; (2)diary house:+1.62 C
and +£10.59%; (3)chicken carn:+0.34°C, and (4) greenhouse: +0.24°C for temperature

only. The effect of different sizes of ventilated opening in thermal environment

responses also analyzed in a greenhouse. The result shows that the large the ventilated



opening, the better the ventilation performance. The evaluation of the QuickTEMP
implementation in natural ventilated agricultural structures presented in thisresearch
concludes that a good agreement between measurements and predictions is found and
validation studies are also presented.

This highly simplified thermal model QuickTEMP for prediction the thermal
performance not only can be applied in a naturally ventilated buildings but also can be
extended to forced ventilation, pad-fan and air-conditioning system. It is therefore
possible for a building designer to evaluate economically the influence of the different
design options on microclimate at a very early stage, QuickTEMP therefore is ideal as

a design tool for building designers.

Keywords : Agriculturl structure; Natural ventilation; Thermal environment ;

Temperature; Humidity; Simulation
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