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SYNOPSIS

UDC :697.13 : 697.11 : 697.9 : 551.52 : 628.5
A PRACTICAL METHOD FOR CALCULATION OF ROOM TEMPERATURE VARIATION
CONSIDERING NATURAL VENTILATION AND RADIANT HEAT EXCHANGE
AMONG ROOM SURFACES IN MULTI-ROOM BUILDINGS

by KEN-ICHI ISHIDA, Sekisui House Ltd, Dr. MITSUHIRO
UDAGAWA, Assoc. Prof, of Kogakuin Univ,, Members
of AL J.

Recently, residential houses tend to be well insulated. As the heat loss through building envelops by heat con-
duction is considerably reduced with well insulation, the portion of heat loads caused by the natural ventilation
is increased in such houses. On the other hand, room surface temperatures are important when considering the
thermal comfort of building. Therefore, the natural ventilation and radiant heat exchange are essential factors for
the computer simulation to predict the thermal comfort and the heat loads.

A method for the calculation of room temperature variation combined with natural ventilation and radiant heat
exchange among room surfaces is described in this paper. Since the temperature of room surfaces are related
each other with radiant heat exchange among the surfaces, the dimension of the simultaneous equation composed
of heat balance of the room air and the building components usually exceeds 100 for a ordinary sized house, In
addition to this the air flow balance equations for the calculation of natural ventilation are non-linear, Therefore
long processing time is needed if solving the simultaneous equations directly solved, in order to save the proces-
sing time the method reducing dimension of heat balance equations to the number of the total rooms by algebraic
operations is used in this study.

The Newton-Raphson method with the accelerate coefficient was used for speedily convergence of non-linear
simultaneous equations, As the proper initial room pressures are needed for solving the equations, the method
finding the initial pressures is also described.

Example calculations were carried out for a well insulated house using the average weather data of Tokyo in
order to examine the effects of the air flows in a residential house on the heat loads and the room temperature

variations.
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Matsumoto H., Nagatomo M. and Yoshino H.

A Calculating method for predicting air pollution

in multicelled buildings

Meeting of Tohoku Branch of AIJ, 33-38,1988

(in Japanese)
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