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Abstract— Human comfort is the need of modern society. 

Air conditioning is now becoming necessity for the man and 

machine both. Not only human but machine performance is 

also affected by the thermal conditions around them. With 

the changing time and the raising importance of comfort, 

engineers and researchers are continuously working to 

provide means of comfort conditions. Air conditioning has 

been widely used in residential, industrial and commercial 

applications where the occupants are provided comfort 

environment by supplying conditioned air with suitable 

temperature and velocity. The temperature and velocity are 

the two most important factors which need to be given due 

consideration in assuring comfort in air conditioned spaces. 

The comfort condition is achieved is by distribution of 

conditioned air in the spaces. If the air is not distributed 

effectively it will cause poor indoor thermal environment and 

also non-economic air conditioning. This research is focused 

on establishing numerical methodology using CFD and 

presentation of temperature and velocity variation when the 

conditioned air is supplied in a space for various supply air 

temperature and velocity is kept constant. The results show 

that uniform thermal environment is produced when the 

supply air temperature has 297K value. 
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I. INTRODUCTION 

Air conditioning is now becoming necessity for the man and 

machine both. Not only human but machine performance is 

also affected by the thermal conditions around them. Human 

performance is affected by the thermal conditions around 

him along with the other conditions. Performance of 

machines is also affected by the temperature in several 

situations.  Human comfort is the need of modern society. 

Modern society is concerned about the performance, 

livelihood and energy conservation. With the changing time 

and the raising importance of comfort, engineers and 

researchers are continuously working to provide means of 

comfort conditions. 

Air conditioning is meant to provide air with the 

required conditions. This method has been widely used in 

residential, industrial and commercial applications where the 

occupants are provided comfort environment by supplying 

conditioned air with suitable temperature and velocity. 

These are the two most important factors which are to be 

given due consideration in assuring comfort in air 

conditioned spaces. The way the comfort is achieved is by 

distribution of conditioned air in the spaces. If the air is not 

distributed effectively it will cause poor indoor thermal 

environment and also non-economic air conditioning. 

Researchers have shown their results of investigations that 

huge energy can be saved without compromising comfort if 

the air is effectively distributed in the conditioned space. 

II. NUMERICAL ANALYSIS 

In this paper numerical results of air distribution in a 

conditioned are for variable supply air conditions have been 

shown. The supply air temperature of the conditioned air is 

varied while the velocity is kept constant. The work is 

divided in three cases as shown in table 1. 

Case Supply air Temperature Supply air velocity 

I 293 K 0.4 m/s 

II 295 K 0.4 m/s 

III 297 K 0.4 m/s 

Table 1: Supply Air Conditions 

The conditioned space for this analysis is taken 

typically of dimensions as 4m (Length) X 4m (Height). The 

supply air vent is provided on one of the vertical wall at a 

height of 3.5 m from the floor. The return air location is also 

kept fixed at the same height from the floor and on opposite 

wall as shown in figure 1.  

 
Fig. 1: Dimensions 

III. RESULTS 

The problem of analysis of indoor environment is solved 

numerically with the use of Computational Fluid Dynamics 

(CFD). The geometric model was prepared using 

GMANBIT 2.4.6 as per the dimensions shown in figure (1). 

Solution was obtained by solving problem in FLUENT 

6.3.26. The results are presented in the form of contours and 

plots. Temperature plots are obtained at three test locations 

each 1 meter apart as per table 2. The grid size of 34000, 

40000 and 56000 cells have been prepared and final results 

are obtained for the grid size 40000. 

Test location Position 

Test-Location-1 1 m from the left wall 

Test-Location-2 2 m from the left wall 

Test-Location-3 3 m from the left wall 

Table 2: Position of Test Locations 



Air Distribution in Air Conditioned Spaces to Simulate Indoor Thermal Environment for Variable Supply Air Conditions 

 (IJSRD/Vol. 4/Issue 08/2016/075) 

 

 All rights reserved by www.ijsrd.com 320 

A. Contours of Temperature and Velocity 

Temperature and velocity contours have been obtained for 

three cases and are shown in figure 2 and figure 3 

respectively.  

 

 

 
Fig. 2: Temperature contours 

 

 

 
Fig. 3: Velocity Contours 

B. Temperature Plots 

For the comparison of temperature variation in all the three 

cases, temperature plots at three test locations have been 

shown in figure 4. 

 

 

 
Fig. 4: Temperature plots 

IV. CONCLUSION 

Air conditioning of conditioned space is meant to provide 

thermal comfort to the occupants. The air distribution of air 

conditioning is ensures to indoor thermal environment. In 

this paper results of numerical simulation for a conditioned 

space have been shown. CFD analysis is done for variable 

supply air conditions and the results are obtained in the form 
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of contours and plots. The results show that the temperature 

is becoming more uniform as the temperature of supply air 

if increasing. Thus the optimum values of temperature and 

velocity for uniform thermal environment in the present case 

is 297k and 0.4m/s. 
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