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ENHANCING THERMAL COMFORT INSIDE AN AUDITORIUM  

INTRODUCTION 

Heating, ventilation and air-conditioning account for 30% of energy consumption in commercial buildings in 
India. Consequently almost all business and house-hold has the potential to realize significant savings by 
improving HVAC systems.   

Computational Fluid Dynamics (CFD) plays an important role in design of modifications in the existing 
auditorium HVAC systems. 

OUTLINE OF WORK 

Computational Fluid Dynamics is the most sophisticated air flow modelling method, can simultaneously 
predict airflow, heat transfer and contaminant transportation inside the auditorium.  

The auditorium is divided into following major spaces – balcony, main seating area and stalls. 

The full system layout has been modelled with the given dimensions of the auditorium. The air handling 
system and spill exhaust fans of the system are modelled. The system layouts make use of the symmetry 
about the building axis line, with each being essentially the mirror of the other. 

The air entering through the over-head diffusers are at 20˚C and at a rate 8 m/s. Return air to the air 
handling system is via the over-head diffusers located at certain points of interest.  

 

HOW TO IMPROVE YOUR DESIGN WITHOUT DOING EXPERIMENTS? 
Computational Fluid dynamics provides the flexibility to change design parameters without the 

expense of hardware changes. It therefore costs less than laboratory or field experiments, allowing 

engineers to try more alternative designs than would be feasible otherwise. It also reduces design cycle time 

and cost by optimizing through computer predictions. Moreover it investigates and understands the “why” 

for existing problem or new equipment. 

Power of CFD 

 Provides better insight and foresight to the 
problem 

 Reduces the total product cycle time  
 Cuts the expensive experimental procedures 

 
A computational model has been prepared using some 
robust pre-processing softwares. In order to solve the PDE 
numerically the corresponding boundary conditions are 
applied in Ansys Fluent solver. Two different designs are 
considered in this numerical analysis.  
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CFD FINDINGS FOR THE PROPOSED VENTILATION SYSTEM 

In this study the auditorium with its full capacity of around 600 persons and other electronic equipments are 
computationally modelled. The temperature inside the auditorium before the cooling system is switched on 
is at 33˚C. With the proposed system of layout, the air-conditioning is switched on for 180 minutes and the 
flow distribution and thermal comfort on the occupants is studied and necessary design modifications is 
made to the HVAC system.  
 
From the CFD simulation results the existing system is reconfigured for the air distribution system 

and spill air exhaust fans for the balcony and main seating area. The findings provided insight of 

enhanced flow distribution throughout the auditorium and increased thermal comfort for the 

occupants.  

 

 
The findings also provided the heat load calculations and 

the amount of BTU/hr (British thermal unit) required to 

provide the best thermal comfort inside the auditorium.  

 
 

 
 
 
 
 
 

 
 
 
 
 
 

Figure 1 – Temperature Distribution over occupants 

 

Figure 2 – Velocity streamlines with temperature contours 

 

Figure 3 – Velocity vectors through over-head diffusers 

 

 

The CFD analysis indicated that the proposed 
alterations achieved the following  

 Delivery of air from the diffusers to the front 
balcony and main seating area appears to 
improve. 

 Circulation patterns in void space appears to be 
more moderate and hence air dumping is less. 

 Local temperature fluctuations are very 
moderate and even enhanced thermal comfort 
  

Figure 4 – Recirculation regions and stalling areas 

 

 


