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Abstract— Heating ventilation and Air Conditioning plays 

vital role in all over places in the world. Worldwide HVAC 

demand has been growing steadily during the past decades 

and experts believe that this will be continued to rise. An 

experimental investigation is carried out to establish the 

performance study of load calculation is carried out using 

conventional HVAC system. Heating load is calculated a 

throughout the day and optimized the final value to peak 

hours. A Conventional Air Conditioning chillier is used to 

carry out the experiment and refrigerant R134a is taken as 

refrigeration fluid in Air-conditioning chillier. Cooling load 

is calculated in a commercial building. The investigation is 

carried out using an Air Conditioning chiller set-up 

consisting of a 2000 Tons capacity them was noticed. This 

experiment details provides basic knowledge to HVAC 

Engineers to calculate heating and cooling load. The 

beginners may also make use of this article to gather 

knowledge about HVAC. 
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I. INTRODUCTION 

The Air-conditioning system works on vapour compressor 

chiller,. the refrigerant used is R 134a. Total area taken for 

the experiment is 40500 sq.ft. Generally chiller is available 

in various capacities that depend upon the square feet area. 

Here Chiller used has a capacity of 34000 BTUs per hour, 

this can be used for the area of 2000 to 2500 sq.ft. Here two 

chillers are used for the 40500 sq.ft. 

Heat load is calculation is done on the basis of  the 

total area in square feet, Number of occupants and electrical 

load. Heat transmitted through the wall and floors. Solar 

gain through windows is also considered for calculating heat 

load. The heat load is classified in to Room Sensible heat, 

Room Latent heat, outside air heat, and Internal airheat. 

Heat load is calculated based on considering above said 

factors and evaluated. 

II. CHILLER SPECIFICATION 

Type 
Air- Cooled 

Screw Chiller 

Refrigerant R134a 

Capacity 380TR 

Semi hermetic Screw 

Compressor 
2900rpm 

Refrigerant Charge 520kg 

Total Air Flow 288000CFM 

Number of fans 24 

Table 1: Chiller Specifications 

Material 

(Glass) 

Area 

Sq.ft 

Sun 

Gain 
Factor Btu/hr 

Glass  

East 

1115 

Sq.ft 
11.00 0.56 6868.4 

Glass  

West 

1115 

Sq.ft 
158.00 0.56 98655.2 

Glass  

North 

891 

Sq.ft 
23.00 0.56 11476.08 

Glass  

South 

891 

Sq.ft 
11.00 0.56 5488.56 

Table 2: Solar Heat Gain through Windows 

A. Heat Load Calculation 

Table 1 provides the details chiller specification which is 

used for the experiment. The heat load calculation is based 

on following. 

 Solar heat gain through windows 

 Solar Heat Gain through Walls and Roof 

 Solar Heat Gain Except Walls and Roof 

 Infiltration Outside Air  

 Internal Heat Gain 

 Room Latent Heat 

 Out Side Air Heat 

 Ventilation 

 Return Air Heat gain 

 AHU Room Return Air Heat Gain 

 Dehumidified Air Quantity 

Heat is gained through glass walls is calculated 

from building area covered with glass windows, from the 

Table 2 the area which covered in all direction. Each 

direction solar heat gain is differs and the corresponding 

value is taken as correction factor from ASRAE Hand book.  

Table 3 provides the details of solar heat gain 

through concrete walls. The concrete wall area without 

considering the roof area is calculated. the correction factor 

for concrete walls and roof is taken from ASRAE hand book 

for all four directions. 

Solar heat gain except walls and roof is also 

considered for heat load. For a concrete wall the correction 

factor and solar heat gain through walls, were taken from the 

ASHRAE hand book 

Material  

(Concrete) 

Area  

Sq.ft 

Sun  

Gain 
Factor Btu/hr 

Wall East 1360 33.00 0.36 6868.4 

Wall West 1360 27.00 0.36 98655.2 

Wall North 1089 31.00 0.36 11476.08 

Wall South 1089 19.00 0.36 5488.56 

Roof Exposed 0 52.00 0.2 0 

Table 3: Solar Heat Gain through Walls and Roof 

Table 4 provides the details on solar heat gain, 

except through walls and roof. If there is any partition wall 

or partition glass which is present in the building then that is 

also to ber considered for load calculation. In this 

experiment the number of occupants is taken as 2025 and 

each people liberates 285 kJ of heat the average person 

expends approximately 8.37 x 106 joules of energy per day. 

Item Occupants/ Sun  Factor Btu/hr 
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Unit Gain 

People 2025 285.00 - 577125 

Equipment 1.00HP 2545.00 1.00 2545 

Lights 60750 Watts 3.40 1.50 309825 

Table 4: Internal Heat 

The outside air which is supplied in to the system 

will gain some amount of solar heat, the amount of solar 

heat gain and correction factor is taken from ASHRAE hand 

book which is supplied in to the system. In this calculation 

by pass factor is taken as 0.12, Table 5 gives the details of 

outside air and latent heat of people. In the building the 

equipments such as light, fan and electrical ao electronic 

equipments is also liberates heat so that is also considered 

for calculation 

Item 
Occupants/ 

Unit 

Sun 

Gain 
Factor Btu/hr 

Outside 

air0.12 
2025 cfm 70.55 0.68 116676.62 

People 2025 Nos 205.0 - 415125 

Table 5: Room Latent Heat 

In calculating sensible heat load the sensible part is 

taken as 0.88 because here by pass factor is 0.12. Table 6 

gives the details on calculation of sensible heat load and 

latent heat load. 

Item Unit Sun Gain Factor Btu/hr 

Sensible 0.88 20250cfm 29.60 1.08 569669.76 

Latent 0.88 20250cfm 70.55 0.68 854896.68 

Table 6: Out Side Air Heat 

From the above Table 6 outside air for latent heat 

and sensible heat is calculated 

Item Btu/hr 

Total Volume of Air 405000 

No of air changes per hour 1.5 Times 

Ventilation air quantity 20250 

Table 7: Ventilation 

The most important element in the design and 

selection of a heating and ventilating system is the 

determination of the heating and ventilation loads in the 

building where the system is to be installed. Ventilation 

includes both the exchange of outside air to the circulation 

of air within the building 

Material     

( Concrete) 

Area  

Sq.ft 

Sun  

Gain 
Factor Btu/hr 

Wall East 0.00 33.00 0.36 0 

Wall West 0.00 27.00 0.36 0 

Wall North 0.00 19.00 0.36 0 

Wall South 0.00 31.00 0.36 0 

Part wall 0.00 33.00 0.36 0 

Table 8: Return Air Heat Gain 

From table 7 gives the details on ventilation in air-

conditioning s[pace so total volume of air for volume of 

room space and number of air changes as taken as 1.5 times. 

Here there is no return air heat gain for calculation shown in 

the table 8. here the roof is insulated with 50mmTC. 

Material          

( Concrete) 
Area Sq.ft Sun Gain Factor Btu/hr 

Wall East 0.00 33.00 0.36 0 

Wall West 0.00 27.00 0.36 0 

Wall North 0.00 19.00 0.36 0 

Wall South 0.00 31.00 0.36 0 

Part wall 0.00 33.00 0.36 0 

Table 9: AHU Room Return Air Heat Gain 

In Air handling unit the return air heat gain is also 

considered for calculation since in this experiment return air 

heat gain in AHU is not considered as stated in the table 8 

While designing HVAC system it has consider all the 

sources of heat inside the room and find out the total amount 

of heat generated inside the room per hour 

Finally all heat load is summarized and the total 

heat load is calculated in TR. From the table 9 dehumidified 

air quantity is tabulated. The walls of the room gain heat 

from the sun by way of conduction. The amount of heat 

depends on the wall material and its alignment with respect 

to sun. If the walls of the room are insulated then amount of 

heat gained by the wall reduces drastically.  

III. EXPERIMENTAL PROCEDURE 

The commercial building area of 40500 sq.ft is taken for 

experimental purpose .The chiller capacity of 34000 BTUs 

per hour is installed. The total building load is 321.59TR so 

two chiller is chosen for total building load. The total 

building area which covered with concrete walls, and glass 

walls and facing direction towards the sun is also considered 

for calculation. 

Types of Load Air Quantity 

Room sensible heat-summer 1876268 

Room total heat 2434555 

Effective sensible .heat factor 0.770682 

Selected ADP 54.00 

Dehumidified rise in deg F 17.072 

Dehumidified CFM 101762.3 

Total Load in TR 321.59 

Table 10: Dehumidified Air Quantity 

From all the above calculation is carried out for a 

peak time of 4 pm. and temperature of 20F. This experiment 

gives the basic procedure for heat load calculation and what 

are the factors to be considered. In this experiment the 

conditioned air is supplied to the building area is achieved 

as per the required condition. The building area and glass 

area is first calculated and corresponding correction factor to 

heat gain is chosen and calculated. Number of electrical load 

and occupants also taken while designing the heat load 

IV. CONCLUSION 

The comfort condition of human is 24 degree C and 55 % 

RH is achieved only by conditioning the air .This can be 

achieved by implementing HVAC in hospitals, Industries 

and all working environments, where human can work 

effectively and comfortably. This experiment study is the 

overview of basic steps to be followed in heat load 

calculation. ASHRAE hand book is used for all heat load 

calculations. The peak time 4 pm is considered for all heat 

load calculation. This is experiment gives basic knowledge 

in heat load calculation.  
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