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Abstract— Human comfort and commercial needs for 

controlled thermal environment are increasing rapidly. It is 

needed for the better performance of the man power apart 

from domestic comfort need and to protect the goods and 

food material from being deteriorating. The air in an air 

conditioned space is maintained at certain desired condition 

with controlled temperature, humidity and velocity of flow. 

This paper presents the work done by the various researchers 

in air conditioning and distribution technology and the effect 

of various parameters of air distribution on indoor 

environment. Three cases of air flow have been considered in 

the present work for the typical room conditions. The air 

velocity is changed in these three cases while the other 

parameters are unchanged. The velocity is changed from 0.1 

m/s, 0.2 m/s and 0.3 m/s respectively It is seen in the figure 

that when the location of the return air vent is changed for the 

same value of the supply air velocity and temperature, the 

temperature and velocity distributions are almost uniform, 

while when the values of temperature and velocity of the 

supply air are changed, the velocity and temperature 

distributions are significantly changing. Thus the best value 

of the velocity can be obtained from this analysis. 

Computational Fluid Dynamics (CFD) tool is gaining 

importance modern tool capable of providing useful 

engineering solutions to the problems particularly involving 

fluid flow and heat transfer with the saving of cost and time. 
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I. INTRODUCTION 

Temperature is one of the most important parameter among 

others in providing suitable physical environment for both the 

living and non-living beings. Air motion, humidity and 

pressure are the other factors of physical environment. The 

thermal environment is the most important factor in the 

human comfort and the comfort is obtained when the 

temperature with other physical parameters are controlled. 

Thermal comfort is defined as the condition of mind which 

expresses satisfaction with thermal environment [1]. A proper 

combination of temperature, humidity and velocity or air 

motion is needed for the comfortable thermal indoor 

environment in the occupied zone. The occupied zone is 

defined as the space in the conditioned zone that is from the 

floor to a height of 1.8 m and about 30 cms from the walls. In 

the occupied zone, the maximum variation in temperature 

should be less than 1οC and the air velocity should be in the 

range of 0.15 m/s to 0.36 m/s. 

A. Effect of Buoyancy 

Because of the buoyancy effect the air movement inside the 

room will take place. The cold air will tend to come down 

when it is supplied from the roof level because of the more 

density of the cold air. Although it is important to consider 

that the air should not strike the occupant directly at the 

entrance in order to have comfort. 

B. 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 

[2]. 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 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. 

 
Fig. 1: Model of Room 

C. Boundary Conditions 

The boundary condition used is shown in the following table: 

Sr. No. Boundary Boundary Condition Used 

1 Inlet Velocity Inlet 

2. Outlet Pressure outlet 

3. Roof Wall 

4. Side walls Wall 

Table 1: Boundary condition 

D. Results 

The results of numerical simulation are obtained by solving 

the problem with the help of Computational Fluid Dynamics 
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(CFD) technique. GAMBIT 2.4.6 is used for model 

preparation and meshing. FLUENT 6.3.26 is used for 

obtaining the simulation results in the form of temperature 

and velocity contours and various plots of temperature and 

velocity. Three cases of air flow have been considered in the 

present work for the typical room conditions. The air velocity 

is changed in these three cases while the other parameters are 

unchanged.  The velocity is changed from 0.1 m/s, 0.2 m/s 

and 0.3 m/s respectively 

E. Contours of temperature 

Temperature contours for the three cases are obtained as 

shown in figure 2. 

 

 

 
Fig. 2: Temperature contours 

F. Velocity Contours 

To show the temperature variations at three test locations for 

all the three cases vertical temperature plots have been 

obtained and shown in figure 3 

 

 

 
Fig. 3: Velocity contours 

G. Temperature and velocity plots 

The temperature and velocity plots are also obtained for the 

three cases of air flow and are shown in figure 4. 

 
(a) 

 
(a’) 

 
(b) 

 
(b’) 

Fig. 4: comparison of Velocity and Temperature Plots 

The results are compared for the air distribution 

study in which the location of return air vent was changed [2] 

as shown in Figure 4 (a’) and (b’). It is seen in the figure that 
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when the location of the return air vent is changed for the 

same value of the supply air velocity and temperature, the 

temperature and velocity distributions are almost uniform, 

while when the values of temperature and velocity of the 

supply air are changed, the velocity and temperature 

distributions are significantly changing. Thus the best value 

of the velocity can be obtained from this analysis. 

II. CONCLUSION 

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 of numerical 

simulation for a conditioned space having three different 

values of air flow have been shown using CFD analysis. The 

results obtained in the form of vertical velocity and 

temperature distribution obtained in this study are also 

compared from the results of [2] having study on the air 

distribution for the same supply air conditions and changed 

return air location. The results show that the velocity of 0.1 

m/s is sufficient to produce the uniform thermal environment 

in the occupied space. 
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