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Abstract: The purpose of this study is to determine and design an HVAC system for a university 

section. The design part includes heating & cooling load calculations, equipment selection, and 

ducting & piping. In conducting this study, the objective was to perform the manual load 

calculation procedure, in order to understand the complications involved in it, familiarity with 

the terms involved and to know what the calculation procedure. It was also planned and 

compared the results of the evaluated calculations with the application of the load calculation 

software. 
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1. Introduction 

HVAC systems use ventilation air ducts installed throughout a building that supply conditioned 

air to a room through rectangular or round outlet vents, called diffusers; and ducts that remove 

air through return-air "grilles". HVAC (pronounced either "H-V-A-C" or "H-vak") is an initialize 

or acronym that stands for "heating, ventilating, and air conditioning" [1-3]. HVAC is sometimes 

referred to as climate control and is particularly important in the design of medium to large 

industrial and office buildings such as skyscrapers and in marine environments such as 

aquariums, where humidity and temperature must all be closely regulated while maintaining safe 

and healthy conditions within. In certain regions (e.g., UK) the term "Building Services" is also 

used, but may also comprise plumbing and electrical systems [4].  

Heating, ventilating, and air conditioning is based on the principles of thermodynamics, fluid 

mechanics, and heat transfer, and on inventions and discoveries made by Michael Faraday, 
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Willis Carrier, Reuben Trane, James Joule, William Rankine, Sadi Carnot, and many others. The 

invention of the components of HVAC systems went hand-in-hand with the industrial revolution, 

and new methods of modernization, higher efficiency, and system control are constantly 

introduced by companies and inventors all over the world [5]. 

The three functions of heating, ventilating, and air-conditioning are closely interrelated. All seek 

to provide thermal comfort, acceptable indoor air quality, and reasonable installation, operation, 

and maintenance costs. HVAC systems can provide ventilation, reduce air infiltration, and 

maintain pressure relationships between spaces. How air is delivered to, and removed from 

spaces is known as room air distribution. In modern buildings the design, installation, and 

control systems of these functions are integrated into one or more HVAC systems. For very 

small buildings, contractors normally measured and select HVAC systems and equipment. 

Similarly, for larger buildings where required by law, "building services" designers and 

engineers, such as mechanical, architectural, or building services engineers analyze, design, and 

specify the HVAC systems, and specialty mechanical contractors build and commission them 

[6]. In all buildings, building permits and code-compliance inspections of the installations are the 

norm. 

The HVAC industry is a worldwide enterprise, with career opportunities including operation and 

maintenance, system design and construction, equipment manufacturing and sales, and in 

education and research. The HVAC industry had been historically regulated by the 

manufacturers of HVAC equipment, but Regulating and Standards organizations such as 

ASHRAE, SMACNA, ACCA, Uniform Mechanical Code, International Mechanical Code, and 

AMCA have been established to support the industry and encourages high standards and 

achievement [7-8]. 

Heating 

There are different types of standard heating systems. Central heating is often used in cold 

climates to heat private houses and public buildings. Such a system contains a boiler, furnace, or 

heat pump to heat water, steam, or air, all in a central location such as a furnace room in a home 

or a mechanical room in a large building. The system also contains either ductwork, for forced 

air systems, or piping to distribute a heated fluid and radiators to transfer this heat to the air. The 

term radiator in this context is misleading since most heat transfer from the heat exchanger is by 

convection, not radiation. The radiators may be mounted on walls or buried in the floor to give 
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under-floor heat. In boiler fed or radiant heating systems, all but the simplest systems have a 

pump to circulate the water and ensure an equal supply of heat to all the radiators. The heated 

water can also be fed through another (secondary) heat exchanger inside a storage cylinder to 

provide hot running water. Forced air systems send heated air through ductwork. During warm 

weather the same ductwork can be used for air conditioning. The forced air can also be filtered or 

put through air cleaners. Heating can also be provided from electric, or resistance heating using a 

filament that becomes hot when electricity is caused to pass through it [9]. This type of heat can 

be found in electric baseboard heaters, portable electric heaters, and as backup or supplemental 

heating for heat pump (or reverse heating) system. The heating elements (radiators or vents) 

should be located in the coldest part of the room, typically next to the windows to minimize 

condensation and offset the convective air current formed in the room due to the air next to the 

window becoming negatively buoyant due to the cold glass. Devices that direct vents away from 

windows to prevent "wasted" heat defeat this design intent. Cold air drafts can contribute 

significantly to subjectively feeling colder than the average room temperature. Therefore, it is 

important to control the air leaks from outside in addition to proper design of the heating system. 

The invention of central heating is often credited to the ancient Romans, who installed a system 

of air ducts called "hypocaust" in the walls and floors of public baths and private villas. 

Ventilating 

Ventilating is the process of "changing" or replacing air in any space to control temperature or 

remove moisture, odors, smoke, heat, dust and airborne bacteria. Ventilation includes both the 

exchange of air to the outside as well as circulation of air within the building. It is one of the 

most important factors for maintaining acceptable indoor air quality in buildings. Methods for 

ventilating a building may be divided into mechanical/forced and natural types. Ventilation is 

used to remove unpleasant smells and excessive moisture, introduce outside air, and to keep 

interior building air circulating, to prevent stagnation of the interior air [10]. 

Mechanical or forced ventilation 

"Mechanical" or "forced" ventilation is used to control indoor air quality. Excess humidity, 

odors, and contaminants can often be controlled via dilution or replacement with outside air. 

However, in humid climates much energy is required to remove excess moisture from ventilation 

air. Kitchens and bathrooms typically have mechanical exhaust to control odors and sometimes 

humidity. Factors in the design of such systems include the flow rate (which is a function of the 
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fan speed and exhaust vent size) and noise level [11]. If the ducting’s for the fans traverse 

unheated space, then the ducting should be insulated as well to prevent condensation on the 

ducting. Direct drive fans are available for many applications, and can reduce maintenance 

needs. Ceiling fans and table/floor fans circulate air within a room for the purpose of reducing 

the perceived temperature because of evaporation of perspiration on the skin of the occupants. 

Because hot air rises, ceiling fans may be used to keep a room warmer in the winter by 

circulating the warm stratified air from the ceiling to the floor. Ceiling fans do not provide 

ventilation as defined as the introduction of outside air [12]. 

Natural ventilation 

Natural ventilation is the ventilation of a building with outside air without the use of a fan or 

other mechanical system. It can be achieved with operable windows when the spaces to ventilate 

are small and the architecture permits. In more complex systems warm air in the building can be 

allowed to rise and flow out upper openings to the outside (stack effect) thus forcing cool outside 

air to be drawn into the building naturally through openings in the lower areas. These systems 

use very little energy but care must be taken to ensure the occupants' comfort. In warm or humid 

months, in many climates, maintaining thermal comfort via solely natural ventilation may not be 

possible so conventional air conditioning systems are used as backups. Air-side economizers 

perform the same function as natural ventilation, but use mechanical systems' fans, ducts, 

dampers, and control systems to introduce and distribute cool outdoor air when appropriate. 

Air-conditioning 

Air conditioning and refrigeration are provided through the removal of heat. The definition of 

cold is the absence of heat and all air conditioning systems work on this basic principle. Heat can 

be removed through the process of radiation, convection, and conduction using mediums such as 

water, air, ice, and chemicals referred to as refrigerants. In order to remove heat from something, 

you simply need to provide a medium that is colder—this is how all air conditioning and 

refrigeration systems work. 

An air conditioning system, or a standalone air conditioner, provides cooling, ventilation, and 

humidity control for all or part of a house or building. The refrigerant provides cooling through a 

process called the refrigeration cycle. The refrigeration cycle consists of four essential elements 

to create a cooling effect. A compressor provides compression for the system. This compression 

causes the cooling vapor to heat up. The compressed vapor is then cooled by heat exchange with 
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the outside air, so that the vapor condenses to a fluid, in the condenser. The fluid is then pumped 

to the inside of the building, where it enters an evaporator. In this evaporator, small spray 

nozzles spray the cooling fluid into a chamber, where the pressure drops and the fluid 

evaporates. Since the evaporation absorbs heat from the surroundings, the surroundings cool off, 

and thus the evaporator absorbs or adds heat to the system. The vapor is then returned to the 

compressor. A metering device acts as a restriction in the system at the evaporator to ensure that 

the heat being absorbed by the system is absorbed at the proper rate. Central, 'all-air' air 

conditioning systems are often installed in modern residences, offices, and public buildings, but 

are difficult to retrofit (install in a building that was not designed to receive it) because of the 

bulky air ducts required. A duct system must be carefully maintained to prevent the growth of 

pathogenic bacteria in the ducts. An alternative to large ducts to carry the needed air to heat or 

cool an area is the use of remote fan coils or split systems. These systems, although most often 

seen in residential applications, are gaining popularity in small commercial buildings. The coil is 

connected to a remote condenser unit using piping instead of ducts [13]. 

Dehumidification in an air conditioning system is provided by the evaporator. Since the 

evaporator operates at a temperature below dew point, moisture is collected at the evaporator. 

This moisture is collected at the bottom of the evaporator in a condensate pan and removed by 

piping it to a central drain or onto the ground outside. A dehumidifier is an air-conditioner-like 

device that controls the humidity of a room or building. They are often employed in basements 

which have a higher relative humidity because of their lower temperature (and propensity for 

damp floors and walls). In food retailing establishments, large open chiller cabinets are highly 

effective at dehumidifying the internal air. Conversely, a humidifier increases the humidity of a 

building. Air-conditioned buildings often have sealed windows, because open windows would 

disrupt the attempts of the HVAC system to maintain constant indoor air conditions. 

2. Methodology 

Cooling load calculation procedure  

The heat lost from a room at any instant is equal to heating load at that time. With cooling, the 

situation is more complex. The amount of heat that must be removed (cooling load) is not equal 

to the amount of heat received at a given time. 
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Figure 1 Heat flow diagram showing building heat gain, heat storage, and cooling load 

Room heat gain 

The heat gain components that contribute to the room cooling load consist of the following 

(Figure 2). 

1. Conduction through exterior walls, roof, and glass 

2. Conduction through interior partitions ,ceilings, and floors 

3. Solar radiation through glass 

4. Lighting 

5. People 

6. Equipment 

7. Heat from infiltration of outside air through openings 

 

Figure 2 Room heat gain components, Q 
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Conduction through exterior structure 

The cooling loads caused by conduction heat gains through the exterior roof, walls, and glass are 

each found from the following equation: 

Q = U × A × CLTDc  

Where   

Q = cooling load for roof, wall, or glass     (BTU/hr) 

U = overall heat transfer coefficient for roof, wall, or glass   (BTU/hr-ft2-F) 

A = area of roof, wall, or glass, ft2 

CLTDc = corrected cooling load temperature difference, F  

The cooling load temperature difference (CLTD) is not the actual temperature difference 

between the outdoor and indoor air. It is a modified value that accounts for the heat storage/time 

lag effects. 

If the actual condition differs from any of the above, the CLTD must be corrected as follows: 

CLTDc = CLTD + LM + (78 - tR) + (ta - 85) 

CLTDc = corrected value of CLTD, F 

CLTD = temperature from table 

LM = correction for latitude and month, from table 

tR = room temperature, F 

ta = average outside temperature on a design day, F 

The temperature ta can be found as follows: 

ta = to – (DR/2) 

Where  

 to = outside design dry bulb temperature, F 

DR = daily temperature range, F 

 Both to and DR (the daily temperature range) are found in table 

Tables include U-values for the roofs and walls described. However, the values of U can be 

calculated from individual R – values. 

The hours listed in tables are solar time. This is approximately equal to standard time. We have 

to add one hour for daylight savings time. 
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Conduction through interior structure 

The heat which flows from interior unconditioned spaces to the conditioned space through 

partitions, floors, and ceilings can be found from the equation 

                            Q = U × A × TD 

Where  

Q = heat gain (cooling load) through partition, floor, or ceiling, BTU/hr 

U = overall heat transfer coefficient for partition, floor, or ceiling, BTU/hr-ft2-F 

A = area of partition, floor, or ceiling, ft2 

TD = temperature difference between conditioned and unconditioned space, F 

If the temperature of the unconditioned space is not known, an approximation often used is to 

assume that it is at 5 F less than the outdoor temperature. 

Spaces with heat sources, such as boiler rooms, may be at much higher temperature. 

2.5. Solar radiation through glass 

Radiant energy from the sun passes through transparent materials such as glass and becomes a 

heat gain to the room. Its value varies with time, orientation, shielding, and storage effect. The 

solar cooling load can be found from the following equation: 

             Q = SHGF × A × SC × CLF 

Where  

Q =solar radiation cooling load for glass, BTU/hr 

SHGF = maximum solar heat gain factor, BTU/hr-ft2  

A = area of glass, ft2  

SC = shading coefficient. 

CLF = cooling load factor for glass 

The maximum solar heat gain factor (SHGF) is the maximum solar heat gain through single clear 

glass at a given month, orientation, and latitude. 

The equation for determining cooling load due to heat gain from lighting is   

                Q = 3.4 × W × BF × CLF 

Where  

   Q = cooling load from lighting, BTU/hr 

   W = lighting capacity, watts 

   BF = ballast factor 
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 CLF = cooling load factor for lighting 

The heat gain from people is composed of two parts, sensible heat and latent heat resulting from 

perception. Some of the sensible heat may be absorbed by the heat storage effect, but not the 

latent heat. The equations for latent heat gain from people are 

               Qs = qs × n ×CLF 

               Ql = ql × n  

Where  

 Qs, Ql = sensible and latent heat gains (loads) 

 qs, ql = sensible and latent heat gain per person 

 n = number of people 

 CLF = cooling load factor for people 

The conditioned air flowing through ducts will heat from the surroundings. If the duct passes 

through conditioned spaces, the heat gain results in a useful cooling effect, but for the ducts 

passing through unconditioned spaces it is a loss of sensible heat that must be added to the 

BSCL. The heat gain can be calculated from the heat transfer equation: 

                                    Q = U × A × TD 

Where  

Q = duct heat gain, BTU/hr 

U = overall coefficient of heat transfer, BTU/hr 

A = temperature difference between air in duct and surrounding air, F 

It is recommended that cold air ducts passing through unconditioned areas be insulated to at least 

an overall value of R-4 (U = 0.25). If there is significant heat gain to return air ducts, it should 

also be calculated, but it is only added to the CSCL, not to BSCL. Although the heat gain to 

supply ducts in conditioned spaces is not wasted, care should be taken that it does not affect the 

distribution of cooling. If there is a long run of duct with a number of outlets, the heat gain in the 

first sections of duct might be enough so that the air temperature at the last outlets is too high. In 

this case, it might be useful to insulate the duct even-though it is in the conditioned area. 
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3. Results and Discussion 

Cooling load calculations 

 Design criteria 

Outside design conditions 

Location: Multan City  

Latitude: 28 º 

Winter dry bulb at 99%=38 ºF 

Summer dry bulb at 1%=116.6 ºF 

Summer wet bulb at 1%=82 ºF 

Summer daily range=14 ºF  

Inside design conditions 

Dry bulb temperature = 75 ºF 

Relative humidity, RH=50% 

Lighting load: 2 watt/SFT 

Lighting load for main corridor: 1watt /SFT 

Heat transmission coefficient (u factor) calculation: 

Exposed roof: (11 inches) 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(winter ) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.61 

 

3.1 Inside plaster 0.5 0.2 0.1 

3.1 Slab (RCC) 6 0.08 0.48 

3.1 Mud 3 0.2 0.6 

3.1 Brick tile 1.5 0.2 0.3 

3.3 Outside air film  --- --- 0.17 

Total thermal resistance = 2.26 

Heat transmission coefficient for external roof in winter, U=1/R = 0.44 Btu/hr-ft2-ºF 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(summer) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.92 

 

3.1 Inside plaster 0.5 0.2 0.1 

3.1 Slab  6 0.08 0.48 

3.1 Mud 3 0.2 0.6 

3.1 Brick tile 1.5 0.2 0.3 

3.3 Outside air film  --- --- 0.25 
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Total thermal resistance = 2.65 

Heat transmission coefficient for external roof in summer, U=1/R = 0.37 Btu/hr-ft
2
-ºF 

First floor: 

Reception room: 

Exposed wall (3.6feet=43.2 inches): west and east: 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(winter ) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.68 

3.1 Inside plaster 0.5 0.2 0.1 

3.1 Common brick 2(13.5) 0.2 5.4 

3.1 Outside plaster 1.5 0.2 0.3 

3.3 

3.1 

3.3 

Outside air film  

Brick face 

Air gap 

 

2.5 

11.7 

 

0.11 

0.68 

0.17 

0.275 

7.956 

 

 
Total thermal resistance = 14.881, Heat transmission coefficient for exposed wall in summer, 

 U=1/R = 0.06719 Btu/hr-ft
2
-ºF 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(summer ) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.68 

3.1 Inside plaster 0.5 0.2 0.1 

3.1 Common brick 2(13.5) 0.2 5.4 

3.1 Outside plaster 1.5 0.2 0.3 

3.3 

3.1 

3.3 

Outside air film  

Brick face 

Air gap 

 

2.5 

11.7 

 

0.11 

0.68 

0.25 

0.275 

7.956 

 

 
Total thermal resistance = 14.961, Heat transmission coefficient for exposed wall in summer, 

 U=1/R = 0.06684 Btu/hr-ft
2
-ºF 

Inside wall (1.2feet=14.4 inches): 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(summer) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.68 

 

3.1 Inside plaster 0.45 0.2 0.09 

3.1 Common brick 13.5 0.2 2.7 

3.1 Outside plaster 0.45 0.2 0.09 

3.3 Outside air film  --- --- 0.25 

Total thermal resistance = 3.81 

Heat transmission coefficient for external roof in winter, U=1/R = 0.2624 Btu/hr-ft2-ºF 
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Exposed wall (1.2feet=14.4 inches): north 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(summer) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.68 

 

3.1 Inside plaster 0.9 0.2 0.18 

3.1 Common brick 9 0.2 1.8 

3.1 Outside plaster 2 0.2 0.04 

3.3 Outside air film  

Brick face 

 

2.5 

 

0.11 

0.25 

0.275 

 

Total thermal resistance = 3.585, Heat transmission coefficient for exposed wall in summer, 

 U=1/R = 0.2789 Btu/hr-ft2-ºF 

Inside wall (10.2 inches): 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(summer) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.68 

 

3.1 Inside plaster 0.6 0.2 0.12 

3.1 Common brick 9 0.2 1.8 

3.1 Outside plaster 0.6 0.2 0.12 

3.3 Outside air film  --- --- 0.25 

 

Total thermal resistance = 2.97, Heat transmission coefficient for exposed wall in summer, 

 U=1/R= 0.3367 Btu/hr-ft2-ºF 

Inside wall (1.25feet=15 inches): 

Items  Reference tables Explanation & notes 

 

 

 

       U  

(summer) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.68 

 

3.1 Inside plaster 0.75 0.2 0.15 

3.1 Common brick 13.5 0.2 2.7 

3.1 Outside plaster 0.75 0.2 0.15 

3.3 Outside air film  --- --- 0.25 

 

Total thermal resistance = 3.93, Heat transmission coefficient for exposed wall in summer, 

 U=1/R = 0.2544 Btu/hr-ft2-ºF 
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Items  Reference tables Explanation & notes 

 

 

 

       U  

(winter) 

 Construction  

(heat flow up) 

Thickness 

   (inches) 

Resistance per 

inch 

Resistance 

       (r) 

3.3 inside air film(still air) --- -- 0.68 

 

3.1 Inside plaster 0.75 0.2 0.15 

3.1 Common brick 13.5 0.2 2.7 

3.1 Outside plaster 0.75 0.2 0.15 

3.3 Outside air film  --- --- 0.17 

 

Total thermal resistance = 3.85, Heat transmission coefficient for exposed wall in summer, 

 U=1/R = 0.2610 Btu/hr-ft2-ºF 

Total cooling load: =76895 Btu/hr = 76895 /12000 = 6.4 TR 

Add 15%F.O.S = 6.4×1.15 

Total cooling load, Q=7.3 TR 

Electrical class room: 

Conduction heat gain through walls: 

 Q=U×A× CLTDc 

Walls Cltd Lm Tr (ºf) Ta (ºf) U(btu/hr-

ft2-ºf) 

A (sft) Cltdc 

 

Q (btu/hr) 

East  wall 14 0 50 109.6 0.0668 283 66.6 1259 

 

Where; 

Solar time = 14:00hrs  

Ta = t0-DR/2 =116.6 - 14/2 

Ta=109.6 ºF 

CLTDc = CLTD + LM + (78-TR) + (Ta – 85) 

            = 14 + 0 + (78-50) + (109.6-85) 

            = 66.6 

Solar radiation load for glass: 

Q = SHGF×A×SC×CLF 

Sr.No SHGF A (SFT) SC CLF Q (Btu/hr) 

WEST GLASS 215 58.8 0.96 0.35 4247 

EAST GLASS 215 24 0.96 0.31 1535 

 
Total = 5782 Btu/hr 
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Conduction heat gain through partition walls: 

Q=U×A× ΔT 

Walls Δt (ºf) A (sft) U (btu/hr-ft2ºf) Q (btu/hr) 

North p.wall 20 250 0.2976 1492 

South p.wall 20 250 0.2976 1492 

East wall 20 283 0.2624 1488 

Partition roof 20 547 0.5 5478 

 

Total = 9950 Btu/hr 

Lighting load: 

Q = 3.41×W×BF×CLF 

Q = 3.41×2×547×1.25× 1 

Q =4669 Btu/hr 

People load: 

Q = QS+QL 

QS = qs ×n× CLF 

QS = 250×41× 1 

QS = 10250Btu/hr 

QL = qL ×n 

QL = 200 ×41 

QL = 8200 Btu/hr 

Q = 10250+8200 

Q = 18450Btu/hr 

Ventilation & infiltration load: 

Q= qs + ql 

Estimated no. of people = 41 

Min ventilation rate = 15cfm/person 

Ventilation @5cfm/person = 15×41=615cfm 

Infiltration =volume /area × ach/60 = (floor area ×height)/floor area × ach/60 = height×1/2×1/60 

        =11.4×1/2×1/60 

                              =0.095cfm/sft 

Infiltration at 0.1cfm/sft = 0.095cfm/sft×547 = 52cfm 

Total ventilation and infiltration=615+52 = 667cfm 
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Qs=1.10× cfm × δt, Qs = 1.10× 667× (116.6 – 75), Qs =30521 btu/hr, Ql=4840×cfm×δw 

Ql=4840×667× (0.040-0.030), Ql=32282 btu/hr, Q=30521+32282 

Q=62803 btu/hr 

Total cooling load:  = 102913 Btu/hr = 102913/12000 = 8.5TR 

Add 15%F.O.S = 8.5×1.15 

Total cooling load = Q = 9.8TR      

Overall cooling load: 

Sr.No Space Total load(TR) 

1 Reception 7.3 

2 Electrical class room 9.8 

3 Total 17.1 

 

Total = 17.1 TR 

Total cooling load of building = 17.1 TR 

After 15% derate = 17.1×1.15 = 19.7 TR 

Chiller capacity needed= 19.7 TR 

4.  Conclusion  

The study concluded that the specific HVAC cooling system could be convenient for a different 

section in the university. The design system estimated the total cooling load of 19.7 TR for 

selected buildings and piping systems were also selected for the chiller coolant unit at the top of 

the roof. The aim of the study was completed with the manual load calculation procedure and 

then the results were compared with the results obtained from the software program. It was 

clearly noticed and matched that the manual process of calculating the cooling load was accurate 

and useful for the air conditioning industry. The applied method is useful in the electronics 

industry for the installation of air conditioning in any environment. 
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