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Abstract: The heating, ventilation and air conditioning (HVAC) is the prime aspect in any building design and management. 

Such systems play very important role in building construction and then the comfort of the occupants of buildings. Hence 

proper design of such HVAC system is necessary and is essential for efficient and green buildings the HVAC equipment 

perform the duty of heating and/ or cooling for residential and commercial buildings. Such HVAC system also provide fresh 

outdoor air to dilute the air contaminants such as odor from occupants of buildings, volatile organic compounds, chemicals 

etc. Air conditioning equipment is one of the major components in HVAC system. In the project work, an effort has been 

made to analyses the HVAC system used in seminar hall of Mechrise at Telangana which has sitting capacity of 100 people. 

It is very much essential to have comfortless for people participating in events like seminar, conferences, commercial 

presentations in seminar hall. Good cooling of seminar hall is essential especially in summer season and moderate warmness 

is necessary in winter season. In sitting arrangements, the 10 chairs are arranged in 10 rows. The Computational Fluid 

Dynamic analysis of HVAC system available in seminar hall is carried out by using ANSYS FLUENT software both summer 

and winter seasons. Parameter studies have been carried out by varying inlet velocity of air in the range 0.1 to 0.5 m/s. 
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I. INTRODUCTION 
 

Nowadays heating, ventilation and air conditioning systems (HVAC) are gaining utmost most importance due to expectation of the 

man and machines to live in comfort zone of specific temperature which is lower than the surrounding temperature (summer season) 

and higher than surrounding temperatures (winter season).Discomfortness in working zone may affect the performance/ work output 

of a system or a machine or human beings who work for long period of time. 

Therefore the designing of proper HVAC system for individual environment to give the desired comfort zone for better working 

condition is essential. In such systems the analysis plays important role to know the better working condition based on 

environmental operating conditions. HVAC system is a common facility for maintaining indoor air quality. This necessitates the 

proper designing of buildings in which these systems are housed. A simple schematic diagram of HVAC system is shown in figure. 

 

 
 

Fig.1. Schematic of the HVAC System 
 

Air handling units in typical HVAC Systems generally contain following components: 

 

a) Outside air intakes, plenums, ducts, and outdoor air 

 

b) Heating and cooling coils 

 

c) filters 

 

d) Chiller and boiler (to supply hot and chilled water for the coils); 

 

e) Cooling towers; 
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f) Humidifier or Dehumidifier; 

 

g) Supply fans; 

 

h) Supply ducts; 

 

i) Distribution ducts, boxes, and plenums; 

 

j) Damper; 

 

k) return air plenums or ducts; 

 

l) Return fan and 

 

m) Exhaust outlets. 

 

The primary function of typical HVAC systems is to control the temperature (thermal comfort) and relative humidity (RH) of the 

supply air. The components in a HVAC system that are capable of removing the air pollutants contain the filters and prefilter. The 

mechanical (or electrostatic) filters is used for the control of the particulates. Some HVAC systems may be equipped with sorbent 

filters such as active carbon filters to remove gaseous contaminates or vapor emitted from the building elements. 

 

1 Types of HVAC Systems: 

There are four types of HVAC Systems in use which are listed below. 

i) Heating and Air Conditioning Split System 

Split systems are the most classic type of the heating and air conditioning systems. These are the traditional types of HVAC system 

where one can have components of the whole system that are both inside and outside the building. HVAC split systems typically 

have: 

An air conditioner that cools the refrigerant. 

 

Furnaces and a fan or evaporator coil to change the refrigerant phase and circulate the air. 

 

A control panel/thermostat to manage the temperature of the system. 

The occasional optional accessories for quality indoor air such as air cleaners, purifiers, humidifiers, UV lamps and so on. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Cooling split system 
 

 

 

 

 

 

 

 

 

 

 

 

Fig.3. Heating Split System 
 

ii. Hybrid Heat Split System 
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The hybrid heat split system is an advanced version of the classic HVAC split system that has an improved energy efficacy. When 

included in these types of HVAC systems, a heat pump will allow the option of having an electrically fueled HVAC up and above 

the typical gas furnaces. 

 

 
Fig. 4. Hybrid Heat split system 

 

An ideal hybrid heat split system that is cost effective will have: 

A heat pump that heats or cools the refrigerant 

 

Furnaces plus the evaporator coil for conversion of the refrigerant and circulation of airthe ducts to channel the air around your 

building 

Your interface for adjusting and controlling the system. 

iii. Duct- Free Split heating & Air Conditioning System 

A duct-free HVAC provides good installations for places and areas where the convectional systems with ducts can’t go. These 

systems are also ideally great compliments to existing ducted types of HVAC systems. Duct-free systems will have the following; 

The heat pump or an air conditioner to heat\cool the refrigerant 

A fan coil that is compactWires and tubing for the refrigerant, connecting the outdoor unit to the fan coil. 

 

 
 

Fig. 5. Duct-Free Split Heating & Air Conditioning System 
 

iv. Packaged Heating & Air Conditioning System 
 

A packaged HVAC system is the solution to those homes and offices without adequate spaces for all the separate multiple 

components of the split systems. Packaged heating and air conditioning systems will sort out confined spaces that range from entire 

homes to the one-roomed units, all in one package. Packaged HVAC systems will contain: 

 

The air conditioner/heat pump together with the evaporator/fan coil in one unit 

Thermostat/control interface for a complete control of the system 

Optional air quality improvers. Things like the air purifiers, cleaners, ventilators or UV lamps, which gear towards making the air 

extra clean before it circulates your home or office. 
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Fig. 6. Packaged Heating & Air Conditioning System 
 

1.5 Objectives of the study 
 

The main objective of the present study are listed below 

 

1) To carry out the thermal and flow analysis of the heat ventilation and air conditioning (HVAC) system used in seminar 

hall of HYDERABAD PG Center , Kalaburagi. to obtain velocity contours and pressure and temperature contour for various 

operating conditions. 

 

2) to study the effect of inlet temperature and the performance of HVAC system considered 

 

3) to investigate the performance of HVAC system considered for both summer and winter environments. 

 

II. LITERATURE REVIEW 
 

Sharma et. al. [1] designed a duct for an air system in an office building and analyzed the importance of duct design which creates 

an impact of system performance. Improper duct designs led to problems such as frictional loss, uneven cooling in the building, 

increased installation cast, increased noise level and power consumption. The above problems highlighted the need for an optimum 

duct design and effective layout of the duct. The authors used hand calculation and software tool both for designing the duct. They 

found that the circular duct has a less pressure drop than the rectangular duct. 

 

Whalley et. al. [2] considered HVAC modeling methods for large scale, spatially dispersed systems. In this paper, they discussed 

existing techniques and proposals for the application of novel analysis. 

 

Xu et. al. [3] did field study on the performance of five thermal distributed systems in four large commercial buildings. They 

studied about the air leakage from duct, and concluded that the air leakage in large commercial systems varied significantly from a 

system to system. The energy loss due to a leak can be minimized by using duct sealing and duct insulation. 

 

BarisOzerdem et. al. [4] studied the energy loss related to the air leakage by using power law model. The measurements were 

made on different types of duct having different diameter. After measurements, they concluded that the most of the air leakage was 

from the joint and this air leakage was reduced by about 50% by using sealing gaskets. 

 

Michal Krajcík et. al. [5] have studied experimentally air distribution, ventilation effectiveness and thermal environments, in a 

simulated room in a low-energy building heated and ventilated by warm air. The measurements were performed at different outdoor 

conditions, internal heat gain, air change rates. Their study showed that the warmair heating and floor heating system did not affect 

the significant risk of thermal discomfort. 

 

Fisk et. al. [6] did field studies in large commercial buildings and they investigated the effective leakage areas ELAs, air-leakage 

rates, and conduction heat gains of duct systems. Air leakage rates were measured by using different method and their result were 

compared. They found that the air leakage rate varied from 0% to 30%. Also, heat gains between the cooling coils and the supply 

registers caused supply air temperatures to increase, on average, by 0.68°C to 28°C. 

 

Liping Pang et al. [7] determined the ratio of fresh air to recirculation air. The conditioned temperature of different types of inlets 

were designed carefully to achieve the high air quality, thermal comfort and energy saving. Furthermore, some experiments were 

conducted and their performances were compared with the other systems. Their results indicated that, the improved pattern maintain 

high air quality, because it transported more fresh air directly to the breathing zone and circulated it around the upper body of 

passengers. 
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Srinivasan et al. [8] gained an experience for evaluation of air leakages in components of air conditioning systems by designing 

and testing of orifice plate-based flow measuring systems. The coefficients of discharge were evaluated and compared with the 

Stolz equation which value were higher, the deviations being larger in the low Reynolds number. It was observed that a second-

degree polynomial was inadequate to relate the pressure drop and flow rate. 

 

Huan-RueiShiu et al. [9] designed an exhaust duct system using the dynamic programming method in semiconductor factory 

which considered system pressure equilibrium the least life-cycle cost to originate the duct size and fan capacity. Their results 

showed that the outcomes value satisfied the requirements on the range of duct diameter. Also, the differences between the design 

and simulation (actual operation) resulted under DPM were found to be much lower than those of other methods. 

 

Wanyu R. Chan et al. [10] analyzed the air leakage measurements of 134,000 single-family detached homes in the US, using 

normalized leakage. They performed regression analyses to examine the relationship between NL and various house characteristics. 

Their results indicated that the regression model predicted 90% of US houses had NL between 0.22 and 1.95, with a median of 

0.67. 

 

Dongliang Zhang et al. [11] studied the energy saving possibility of digital variable multiple air conditioning system and compared 

to the other the air systems with constant air volume and primary air fan coil system. Their results revealed that the energy saving 

of DVM air conditioning system was significant under only part load condition and this system was significant when building area 

was less than 20,000 m2. 

A. Gallegos-Muñoz et al. [12] studied the effect in the measurements of flow in air conditioning system caused by fitting. They 

developed numerical simulation using CFD where the Reynolds Averaged Naviere Stokes equations were solved through an 

approach of finite volume method using several turbulence models. Their results indicated that the mass flow rate was decreased 

when no of joints were increased. Also, the work gave information about the behavior of flow measurements made downstream. 

 

IsakKotcioglu et al. [13] found out an optimum value of design parameters in a rectangular duct by using Taguchi method. Their 

analysis was performed with an optimization process to reach the minimum pressure drop and maximum heat transfer. After some 

experiments they gave a suitable designed parameter which satisfied the condition i.e. less friction drop, maximum heat transfer. 

Omer Kaynakli et al. 

 

[14] gave a review study to find economic thermal insulation thickness for pipe and ducts with different geometries in various 

industries. The purpose of their study was to determine the critical thickness insulation for different geometries. The basic result, 

economic analysis method, heat transfer method, optimization procedure were used for comparison. After that the effective 

parameters of the optimal thickness were examined. 

 

Tabish Alam et al. [15] studied the effect of turbulators for friction characteristic and heat transfer in air ducts. Turbulators were 

used to improve the performance of air heater and heat exchanger. The relationship was presented in terms of non-dimensional 

parameter for friction factor and heat transfer in air duct. Also they examined heat transfer increase and flow structure in air ducts. 
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