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ABSTRACT: 
In subtropical zone, cooling (A/C) is broadly used to give an appropriate warm indoor climate. During activity, 

numerous boundaries or arrangements may impact the exhibition of the A/C framework. Among them, the 

inventory vane point is a significant factor, which can impact the energy saving and warm solace level in the 

involved zone, as indicated by recently related investigations. Nonetheless, it was uncovered that it was hard to 
get a harmony between these two perspectives. Accordingly, in view of the past investigation, this further 

examination was directed planning to decide the reasonable point to accomplish the best exhibition. 

Consequently, the strategy for request inclinations by similitude to an ideal arrangement of air diffuser system 

Computational Fluid Dynamics approach (CFD) was utilized to compute the consolidated presentation 

considering energy saving and warm solace. Three angles were selected i.e.  7, 8 and 9 ° for diffusor location. 

Different parameters such as ambient temperature and diffusor angle were also selected for the study.  
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I. INTRODUCTION 
The reason for this paper is to examine 

utilizing a mathematical reenactment 

(computational fluid dynamics or CFD) the impact 

of the air supply area on the plan and execution of 

the uprooting ventilation (DV) framework. The 

outcomes are accounted for regarding warm solace 

and indoor air quality. The examination centers 

around the normal office under neighborhood warm 

and limit conditions. This incorporates the high 
cooling load utilized in human comfort. A few 

poisons ordinarily found in the workplace, for 

example, carbon dioxide and unstable natural 

mixes (VOCs) were examined [1]. The outcomes 
demonstrate that the inventory should be situated 

close to the focal point of the room instead of aside 

of the room. This will give a more uniform warm 

condition in the workplace. The DV framework 

was discovered to be successful in scattering VOCs 

inside an office climate for all cases contemplated. 

The fumes were found to have negligible impact on 

the warm solace. For a DV framework in office, it 

is conceivable to utilize 100% outside air without 

additional energy utilization [2]. The basic 

refrigeration cycle is depicted in Fig.1. 
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Fig.1 Air Conditioning System 

 

Conditioning and ventilating open office 

spaces requires innovations as new buildings aim to 

be more intelligent, energy efficient and healthy [3]. 

This paper explores the possibility of using a 
localized airflow to divide an open cubicle office 

into zones without partition walls. Computational 

fluid dynamics (CFD) model was used to simulate 

localized airflow in a cubicle office and both the 

energy and the indoor air quality concerns were 

addressed. The findings suggest that (1) localized 

airflow is plausible for zoning purposes, (2) 

localized airflow can result in both temperature and 

pollutant concentration segregations, (3) 

temperature segregations provide possible energy 

savings if coupled with occupancy-based HVAC 

control, and finally (4) limited air mixing between 
zones provide a novel way for better ventilation and 

indoor contaminant control. In air conditioning 

system the position of diffuser plays important role. 

The common type of diffuser used are shown in 

Table1 [4]. 

 

II. HISTORY OF AIR DIFFUSER 
History of the improvement of DAWT's 

stretches a time of over 50 years. So far with no 
business achievement. In the underlying long 

periods of improvement, the transformation cycle 

was not seen quite well. Experimentalists strived at 

augmenting the weight drop over the rotor plate, yet 

needed hypothetical knowledge into improving the 

exhibition. Expanding the diffuser zone just as the 

negative back weight at the diffuser exit was 
discovered beneficial in the investigations. Cases 

were made that presentation increases with a factor 

of at least 4 were practical, yet these cases were not 

affirmed tentatively. With a basic energy 

hypothesis, created along the lines of force 

hypothesis for exposed wind turbines, it was 

demonstrated that power growth is relative to the 

mass stream increment produced at the spout of the 

DAWT. Such mass stream growth can be 

accomplished through two essential standards: 

increment in the diffuser leave proportion or 

potentially by diminishing the negative back weight 
at the exit. The hypothesis predicts an ideal weight 

drop of 8/9 equivalent to the weight drop for 

uncovered wind turbines free from the mass stream 

growth acquired. The most extreme measure of 

energy that can be extricated per unit of volume 

with a DAWT is likewise equivalent to for an 

uncovered breeze turbine [5]. Execution forecasts 

with this hypothesis show great concurrence with a 

CFD computation. Examination with a lot of test 

information found in writing shows that practically 

speaking force enlargement factors over have never 
been accomplished [6-8].  
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Table 1 Different Types of Diffuser 

 
III. FLOW PATTERN THROUGH DIFFERENT DIFFUSER 

The stream example of air through various diffusers can be pictured with the assistance of smoke. The smoke is 

made inside the diffuser chamber and it is quickened through the diffuser by the adapted air coming from the 

climate control system. 
 

 
Fig. 2 Diffuser Angle of 7° 

Types of system Source Return Figure 

 

Mixing ventilation 

 

End wall-mounted 

Return opening 

below supply 

terminal 

 

 

 

Mixing ventilation 

 

 

 

Ceiling swirl 

Diffuser 

 

 

 

End wall-mounted 

below ceiling 

 

 

Mixing ventilation 

 

Circular ceiling 

Diffuser 

 

End wall-mounted 

below ceiling 
 

 

 

Displacement 

ventilation 

 

 

End wall-mounted 

 

 

End wall-mounted 

below ceiling  

Perpendicular 

ventilation 

Ceiling-mounted low 

impulse fabric 

terminal 

End wall-mounted at 

ground level 
 

 



Sourabh Verma, et. al. International Journal of Engineering Research and Applications 

www.ijera.com  
ISSN: 2248-9622, Vol. 10, Issue 12, (Series-IV) December 2020, pp. 23-29 

 

 
www.ijera.com                                        DOI: 10.9790/9622-1012042329                         26 | P a g e  

       
 

 

 

 
Fig. 3 Diffuser Angle of 8° 

 

IV. COMPUTATION FLUID DYNAMICS-

A SIMULATION TOOL 
The full cooling and the defined cooling 

plans in enormous space structures were researched 

dependent on wind stream estimation that relates to 

an in-quiet lobby of a medical clinic building. We 

thought about and dissected the indoor solace 
boundaries, for example, temperature and air speed. 

Based on the estimations, we determined the 

hypothetical burden list by tackling the model for 

inward surface temperature of the structure envelope 

dependent on the changed brilliant warmth move 

technique. Utilizing stream fields and boundaries 

that are produced by computational liquid elements 

(CFD), the indoor warm solace while embracing the 

full cooling and the defined cooling plans can be 

successfully broke down. What's more, the separate 

energy saving pace of the two cooling configuration 
loads in the lobby at various story statures, window-

divider proportions, and air supply statures can be 

looked at. At last, the suggestion for use of the 

delineated cooling configuration was advanced in 

enormous space structures [9-11]. 

 

V. RESULTS AND DISCUSSION 
We have done likewise examination yet 

with a reproduction procedure and contrast the 

outcomes and the test perusing by taking the 

reference. The nature and conduct of air diffused by 
three distinct sorts of twirl diffuser having openings 

with draft point of 7, 8, and 9 degree. The diagrams 

are plotted between temperature of diffused air 

inside the room and vertical range from the floor 

level. Weight, Temperature, Velocity dispersion 

inside the room and the diagrams are plotted at six 

distinct areas inside the room, which shows the 

examination among Experimental and CFD strategy. 

The outcomes are portrayed in organization and 

graphical structure at all six conditions. 

 

 
Fig.4 Temperature profile at Diffuser Angle of 7° 
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Fig.5 Velocity Profile at Diffuser Angle of 7° 

 

 
Fig.6 Temperature Profile at Diffuser Angle of 8° 

 

 
Fig.7 Velocity Profile at Diffuser Angle of 8° 
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Fig.8 Density Profile at Diffuser Angle of 8° 

 

 
Fig.9 Pressure Profile at Diffuser Angle of 8° 

 

 
Fig.10 Variation of temperature with respect to space height 
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VI. CONCLUSION 
As we have examined in outcomes over the 

temperature variety for comfort conditions in 

wooden room  

 

1) Also we have seen with Maximum breeze speed 
we would effectively accomplish typical conditions  

2) Also one of our fixations in an estimation of 

warm variety w.r.t various areas  

3) Similarly Max. estimation of temperature variety 

is seen at high wind speeds.  

4) This conversation guides us to comprehend the 

solace condition and temperature variety at various 

breeze speeds by breaking down it by CFD.  

5) Thelast and best plot for comfort condition is 80 

degrees for human solace and temperature upkeep 

inside a wooden room 
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