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Abstract

Recently the construction of atrnum buildings has increased but along with it
many problems in thermal environment have arised. since the exterior wall of
glass, indoor temperature i1s greatly influenced by weather conditions and since the
space volume 1s very large, the vertical air temperature is not uniform. So, in this
study, a Vertical Temperature Distribution Model was developed to predict the
vertical air temperature of an atrium and evaluate the effects of the design
parameters on the air temperature distribution of an atrium.

To consider the charactenistics of the vertical air temperature distribution In an
atrium, the Satosh Togarl’s Macroscopic Model was used basically for the
calculation of the vertical air temperature distribution in large space and the solar
radiation analysis model and natural ventilation analysis model in atrium. And to
calculate the unsteady-state inside wall surface temperature (boundary condition),
the finite difference method was used.

For the verification of the developed temperature distribution program, numerical
evaluation of air flow by the k-€ turbulence model and m-situ test was conducted
in parallel. The results of this study, the developed temperature distribution
program was seen to predict the thermal condition of the atrium very accurately
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A study on the Development of Vertical | Air
Temperature Distribution Model in Atrium

Y:I. KIM, K.H. Cho™, K. W. Kim

*  Ji-woo Engineers * Dept. of Architectural Engineering, The University of Swwon
xxx Dept. of Architecture, Seoul National University

Abstract

Recently the construction of atrium buildings has increased but along with it many probleins
in themal environment have arised. since the exterior wall of glass, indoor temperature is
greatly influenced by weather conditions and since the space volume is very large, the vertical
air temperature 1S not uniform So, in this study, a Vertical Temperature Distribution Model
was developed to predict the vertical air temperature of an atrium and evaluate the effects of
the design parameters on the air temperature distribution of an atrium.

To consider the characteristics of the vertical air tam)eraune dlSt['lbthlOﬂ in an atrium, the
Satosh Togari’s Macroscopic Model was used ba51cally for the calculation of the vertical air
temperature distribution 1n large space and the solar radiation analysis model and natural
ventilation analysis model in atrium And to calculate the unsteady-state inside wall surface
temperature (boundary condition), the finite difference method was used.

For the venfication of the developed temperature distribution program, numerical evaluation
of air flow by the k-¢ turbulence model and in—situ test was conducted in parallel. The results
of this study, the developed temperature distribution program was seen to predict the thermal
condition of the atrium very accurately
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