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Abstract: Air conditioning is the method
of conditioning of air as per the
requirement of indoor environment. The
indoor environment is characterised by
the temperature along with velocity and
other conditions of air. In a conditioned
space it the objective of air conditioner to
establish indoor environment which can
provide comfort to the occupants of the
conditioned space. Temperature and
other conditions of human comfort are
achieved in the conditioned space by
proper distribution of conditioned air into
the space. The supply air conditions and
air distribution method both affect the
indoor thermal environment. These also
affect the energy consumption in
refrigeration and power requirement in
the blower. Engineers and designers are
always interested in design and
development of air conditioning system
which consumes minimum power while
providing comfort to its occupants.
Researchers are working both in the
development of efficient air conditioning
methods as well as newer and efficient air
distribution methods and optimised
supply air conditions. In this paper effect
of various supply air conditions for a
typical air conditioning space has been
numerically simulated to predict the
optimum indoor thermal environment.
The results show the optimum values of
the temperature and velocity for the
typical arrangement of air distribution.
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1. Introduction:
Air conditioning is the method of
conditioning of air as per the requirement

of indoor environment. The indoor
environment is characterised by the
temperature along with velocity and
other conditions of air. In a conditioned
space it the objective of air conditioner to
establish indoor environment which can
provide comfort to the occupants of the
conditioned space.

The air conditioner is essentially a system
which removes the heat from the
conditioned space with the help of
refrigerant. This heat is taken by the
supplied conditioned air at a particular
temperature and velocity. When the cold
conditioned air mixes with the indoor air
its temperature and velocity changes. Due
to the mixing of supplied air and the room
air an indoor thermal environment is
established. Temperature and other
conditions of human comfort are achieved
in the conditioned space by proper
distribution of conditioned air into the
space. The supply air conditions and air
distribution method both affect the
indoor thermal environment. These also
affect the energy consumption in
refrigeration and power requirement in
the blower.

Engineers and designers are always
interested in design and development of
air conditioning system which consumes
minimum power while providing comfort
to its occupants. Researchers are working
both in the development of efficient air
conditioning methods as well as newer
and efficient air distribution methods and
optimised supply air conditions. In this
paper effect of various supply air
conditions for a typical air conditioning
space has been numerically simulated to
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predict the optimum indoor thermal
environment.

2. Numerical Analysis
To analyse a conditioned space, numerical
and experimental investigations may be
conducted. It is the objective of any
investigation or research to get the
desired outcome of the research with
minimum cost of investigations. The cost
is of two parts, one is related to money
involved and other is time. In some cases
one method of research investigation is
suitable in a particular problem while
other is not. Thus it should be the first
step of research work to opt for the
research method appropriate to the case
with low cost of investigations. With this
thought the authors have chosen the
numerical method of investigation for the
simulation of indoor thermal
environment of a conditioned space
supplied with conditioned air at variable
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velocity while the temperature of air has
been kept constant.

In this research work Computational
Fluid Dynamics (CFD) method has been
used to simulate the indoor thermal
environment. This method is being used
by the engineers and researchers most
widely and of great choice of them
because of its features of low cost of
research. The results obtained by this
method are acceptable with desired
accuracies and desired form.

The figure 1 shows the arrangement of
room with supply air position at a
distance of 2.5 meters from the floor and
return air location is at the height of 2.8
meters on the same wall. The dimensions
of the room are typically taken as 4m
Wide and 3 meter high as shown in figure
1.
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Figure 1: Model of Room

3. Results

The computational domain is meshed with
various densities of 34600, 40000 and 54000
cells. Negligible differences in solution are seen
and for the complete results of solution the
analysis is performed for the grid density of
40000 elements. GAMBIT 2.4.6 is used for
preparation of model, boundary setup

and meshing. Solutions and post
processing is done on FLUENT 6.3.26.

Values of velocities are obtained for
vertical temperature plot at three
different test locations at 1m, 2m and 3m
from the left side wall of the room.
Temperature contours are also obtained.
For optimisation of supply air conditions,
the analysis is performed in three cases.
In all the three cases the supply air
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temperature is kept constant as 295K Temperature contours for the three cases
while the velocity is changed as 0.3 m/s, of supply air conditions are shown in
0.4 m/s and 0.5 m/s respectively figure 2. These have been obtained for

three cases and are shown in figure 2 and.

Contours of temperature figure 3 respectively.
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Figure 2: Temperature contours
Vertical Velocity Plots

To show the velocity variations at three test locations for all the three cases vertical
velocity plots have been obtained and shown in figure 3.
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Figure 3: Comparative velocity plots for three cases

Conclusion

In this paper effect of various supply air
conditions for a typical air conditioning
space has been numerically simulated to
predict the optimum indoor thermal
environment. The analysis is done using
Computational Fluid Dynamics (CFD)
method. The geometrical model was
prepared in GAMBIT and for the set
boundary conditions the problem was
numerically solved in FLUENT to simulate
the indoor environment. The Numerical
results are obtained in the form of
contours and plots. To show the indoor
temperature distribution, temperature
contours have been plot and vertical
velocity plots showing comparative

values of velocity distribution at three
test locations have also been shown. The
optimum values of supply conditioned air
are found as 295K temperature and
0.5m/s velocity. These values establish a
uniform indoor thermal environment in
the conditioned space.
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