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Built Thermal Environmental Design
Using a Combined Thermal and Air Flow Computer Simulation Model
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<Summary> This paper introduces a computer simulation program called NETS which has been developed to predict and design
a building’s thermal environment, heating and cooling system, air quality environment, water vapor condensation problems, stack
effect of multistory buildings and green house effect, etc. The first section describes the author’s intentions and awareness of
issues regarding the development of NETS. Next, the mathematical model and spatial discretization method of NETS,
simultaneous equation solving method, coupling method of heat, air and water vapor network models are described. ~ Additionally,
the meanings of the mode change and state feed back control are described. Following this, several modeling examples including
a window surroundings model, detached house with a total heat recovery ventilation system model, and newly devised vertical
temperature distribution for open spaces model are shown with diagrams. At the end of the paper, future research and
development tasks are described.
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