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Abstract: Energy has very important role in the livelihood of human being. It is the prime agent in the social and economic
development. Energy resources may be classified in two ways primary energy resources or conventional resources and Renewable
sources of energy. For the healthy and comfortable conditions it is required to keep the clean and comfortable environment in the living
and working places. A room to be ventilated to exchange the room air with the fresh outside air is required conventional source of
energy as electricity or by mechanical means. The passive design of building approach provides us the better option in which renewable
energy source of energy may be used such as the use of solar energy. This paper presents the CFD study of flow and temperature
features in a typical room having solar chimney. The results in the form of contours and plots are obtained to show the temperature and
velocity variations. The paper presents the CFD approach for the solution of solar air ventilation using solar chimney.
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1. Introduction

Energy has very important role in the livelihood of human
being. It is the prime agent in the social and economic
development. Energy resources may be classified in two
ways primary energy resources or conventional resources
and Renewable sources of energy. For the healthy and
comfortable conditions it is required to keep the clean and
comfortable environment in the living and working places.
A room to be ventilated to exchange the room air with the
fresh outside air is required conventional source of energy as
electricity or by mechanical means.

Numerical Simulation

The technique of numerical simulation is being used by the
researchers and engineers in many of the engineering and
scientific analysis. Numerical analysis method is used in
solving physical problems with the use of mathematical
analysis and numerical approximation. It has wide
applications of scientific computations in all fields of
engineering and sciences. With the increase in computation
power of modern computers, numerical methods are now not
required to have large hand calculations.

Computational Fluid Dynamics, CFD is the numerical
method of solving engineering problems involving fluid
flow and heat transfer.

A 2-dimensional CFD simulation of a room with solar
chimney has been investigated in this study. Commercial
CFD simulation code FLUENT (version 6.3) is used to solve
the conservation equations for mass, momentum and energy.

For the preparation of the geometrical model and meshing
GAMBIT 2.3 has been used. For the simulation of the
results in terms of the contours of temperature and velocity
ANSYS FLUENT software has been used. Two test
locations at a distance of 1 m are taken.

Solution Domain

The 2-dimensional solution domain used for CFD analysis
has been generated as shown in Fig. 1. The solution domain
is a room of typical dimensions with a solar chimney placed
at the roof of the room with absorber plate at an angle of
45°. Three cases have been studied for the study of room
ventilation in which the solar radiations falling on the
absorber plate with the intensity of 600 W/m?, 700 W/m? and
800 W/m” respectively.

Figure 1: Schematic of two-dimensional solution domain
for CFD analysis.

Meshing of the domain is done using GAMBIT software. A
non-uniform mesh with very fine mesh size is used, since
low- Reynolds number turbulence models are employed, the
grids are generated so as to be very fine.

2. Results

The numerical results are obtained in the form of contours of
temperature and velocity to show the ventilation by flow and
thermal features. The absorber plate of the solar chimney
receives the radiations with the heat flux of 600 W/m”.
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Vertical Temperature and Velocity plots

(a) Velocity Contours Vertical temperature and velocity variations are obtained for
the two test locations at one meter apart. These comparative
vertical temperature and velocity plots show the temperature
and velocity variations and are shown in figure 3 (a) and (b).
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Figure 3 (a) & (b): Vertical Temperature and Velocity plots
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3. Conclusion

To improve the ventilation in the room passive building
design approach with solar energy is presented in this paper.
This approach of ventilation using solar chimney is useful in
reducing the energy consumption in ventilation of spaces. A
Solar chimney fitted in a typical room is used in the
numerical simulation. The results are obtained in the form of
contours of temperature and velocity to show the natural
ventilation establishing in the room because of the
temperature difference at the inlet at exit. The results also
show that the flow is established in the room due to the solar
chimney which is absorbing solar radiations and warming
the air.
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