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ABSTRACT 

In terms of passive cooling design in housing, tropical climates present the most difficult 
problem to solve. The climatic conditions of the tropical regions are characterized by high air 
temperatures, high relative humidity and very low wind speeds. These make the environmental 
conditions uncomfortable. This situation arises from the low air velocity and high temperature 
experienced during day time. The wind effect is also not well utilized especially in the usual 
single sided ventilation. The field measurement study on an existing house indicated that the 
basic design of single storey terraced house is not effective in providing natural ventilation for 
achieving thermal comfort. It is hypothesized that solar-induced ventilation may be a viable 
alternative. Therefore this paper discusses the impact of solar chimney geometry for stack 
induced ventilation strategies on a single storey terraced house model under Malaysian 
conditions. The solar induced ventilation study involved computer simulation using 
Computational Fluid Dynamics where air movement and solar radiation simulation are the major 
variables. Validation of CFD FloVent was done by comparing the results with field 
measurements and it showed a good agreement. Further development of the solar induced 
ventilation designs have been made and evaluated to attain solar chimney geometry. The 
simulations were performed on a selected day of one year. The result showed that the solar 
chimney geometry of 3 x 1 m area and 3.5 m vertical height provided continuous air movement 
where highest velocity could reach 0.6 m/s (on 21st March, on north-south orientation). 
Keywords: stack ventilation, vertical solar chimney geometry 

INTRODUCTION 

Ventilation is one of the important options in providing thermal comfort in buildings (Bansal, 
1994). Thus, as a passive cooling system it is highly desirable. To reduce the mechanical cooling 
energy cost of new building in a hot and humid region, the design should maximize the natural 
ventilation and minimize the fraction of sun energy absorbed by a dwelling (Khedari J, 1997). 
Two major goals in natural ventilation include provision of sufficient fresh air and satisfactory 
temperature. At temperatures below 34"C7 which is the average temperature in many hot and 
humid conditions, air movement might be one of the most u se l l  and least expensive methods to 
provide a comfortable indoor climate. The movement of air across human skin creates a cooling 
sensation caused by heat leaving the skin through convection and by the operation of 
perspiration. The most common way to create air movement without mechanical power is to 
open a window and allow breezes to blow into a building (Khedari J, 2000). Under Malaysian 
conditions, passive cooling is a popular cooling strategy adopted in residential buildings. Abdul 
Razak (2004) have shown that cross ventilation performance could provide internal thermal 
comfort. According to Hui (1998), the range of indoor air velocity in low rise buildings is 
between 0.04m/s and 0.47 d s .  This is inadequate, and may be due to inappropriate design 
solutions for indoor air movement or low outdoor air velocity. 

One way of producing natural ventilation is through stack effect. In order to increase stack effect 
ventilation in buildings and, as a consequence, to improve indoor air movement, is to rely upon 
the use of solar energy, namely through solar induced ventilation. Ventilation provides cooling 
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