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ABSTRAK 

 

 

 

 

 

Kajian ini adalah untuk mengukur kecekapan satu konsep baru pendingin udara 

yang direka khas untuk aplikasi pengunaan komersial bagi jangka waktu sementara dan 

berekreasi dimana enjin kecil digunakan bagi mengganti penggunaan elektrik. 

Penulisan kajian ini adalah bermula daripada kajian ilmiah yang dilakukan bagi 

memahami konsep system penyaman udara dan keperluanya. Daripada maklumat yang 

sedia ada, pemilihan dilakukan bagi memilih komponen yang bersesuaian bagi 

menghasilkan sistem tersebut. Keputusanya,sistem ini akan menggunakan R134a 

sebagai bahan pendingin, ini adalah kerana bahan ini sangat sesuai dan mempunyai 

kurang kadar pencemaran. Pada masa yang sama, enjin empat-lejang digunakan bagi 

menghasilkan kuasa dan mengurangkan lagi kadar penipisan ozon. Akhirnya,sistem ini 

berjaya di rekebentuk dengan menggunakan komponen-komponen yang telah dipilih 

seperti pemampat, pemeluap, penyejat, injap kawalan bahan penyejuk dan unit kecil 

enjin. Prestasi sistem ini adalah ditentukan dengan kaedah ekperimen. Ekperimen 

pertama adalah untuk meyukat beban haba yang akan dialirkan oleh sistem ini iaitu 

sebesar bilik kuliah. Ekperimen terakhir adalah untuk mencari pekali prestasi bagi 

keseluruhan sistem ini dan ianya adalah penting dalam kajian ini. Di dalam PSM II 

sistem ini telah berjaya difabrikasi dan kajian telah dilakukan keatas sistem tersebut. 

Kedua-dua ekperimen tersebut telah berjaya dilaksanakan dan nilai COP yang 

diperolehi adalah 1.15. 
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ABSTRACT 

 

 

 

 

An investigation is to measure the performance of new concept system of air 

conditioning system undertaken into cooling needs for commercial and recreational 

temporary air conditioning (A/C) where powered by small engine replace electrical 

power supply source. A research was starting from literature review to understand the 

basic principle of air conditioning system and the requirement. From the information, 

the suitable component was select to accomplish the system function such as refrigerant 

type and small engine unit. As the result, R134a was most suitable and environmentally 

safe to use on this system. It has lowest global warming potential and for the same 

reason, four-stroke engine was use and it more reasonable from two stroke engine. 

Finally, the system was design by using the selected component from previous to form 

a complete system with basic component such as refrigerant’s compressor, evaporator, 

condenser, expansion valve and small petrol engine unit. The performance of this 

system was undertaken by experimentally. First experiment method is design to 

calculate the cooling load of one lecture room and aspect to be cool by using this 

system. Last experiment is the most important on these research, its was use to 

determine the COP(coefficient of performance) of this whole system operation. In PSM 

II, this system was successfully fabricated and has been test for performance. Both of 

the experiment was successfully done and the result of COP is 1.15. 
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Chapter I 

 

 

 

Introduction 
 

1.0 Introduction 

 

The ‘Project Sarjana Muda(PSM)’ was idealizes from ministry of higher 

education for one of terms to fulfill the degree programs especially on applied 

science field at public university. For Universiti Teknikal Malaysia Melaka, the 

education system was based on 60 percent of practically orientation. The main aim 

is to fulfill the industrial requirement where high technical, highly innovative and 

soft skill worker need.  

Malaysia is one of develop country in the world and is require more 

professional labors to catch the technology as other developed country such as 

Japan and USA. To ensure that engineering student has basic knowledge and 

applied to engineering field the student should accomplish one research or writing 

about engineering field (PSM) further to fulfill the degree programmed. The PSM 

was dividing on two parts. For first part, the process will start from selecting title, 

literature review, method and selection. Second part, analysis will be done based on 

the methodology and data from the first part of PSM. The actual concept of 

engineering problems is to introduce the real job situation at the industry. Thus the 

student will prepare their self before stride to the real engineering field.   
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  Based on the information above, the project title Air Conditioning System 

Powered By Small Petrol Engine have been agreed and approved on this task. 

Operation and implementation of this project encircles the activities start from 

project title approved until submission the full report of this project.  

 

 

1.1 Background study 

 Air condition system is the highly demand technology for comfortable and 

low temperature applied on daily life. It usually permanently installed at building or 

vehicles. Require more space and perfectly insulation to avoid the energy wasted. 

But for some application or situation, we need this system are mobile design where 

can be easily transported to one place to another place for example on outdoor 

activities, camping, road show and temporary use.  

 The existed system are require electrical supply where need some procedure 

to follow and sometimes need to bring the massive electric generator set. This type 

of system sometimes more wasted energy and also causes more pollution. It is 

because of power resistance along the electric cable and pollution on electric power 

plant. But some people was see it just the small peace of pollution problem and 

cannot effect the atmosphere conditions. 

 The understanding was totally wrong because wasted energy will cause the 

pollution no matter how big or small. Due to this problem, the portable or mobile 

air conditioning is the best choices on temporary application. 

 

“By (Tim J. Sobering (2005) )10% wasted energy produced from resistant thru the 

long wire.” 
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1.2  Problem statement 

 The new mobile air conditioner system was design and need to measures 

how the efficiency. The main concept of this new system is to increase the 

efficiency of power consumption and easily uses on mobile application with low 

minimum air pollution. As part of mobile system, this system also design with own 

power source ‘small petrol engine’ where function properly to operate this cooling 

system. System must deeply understand and carefully selecting the part such as 

compressor, evaporator, engine and must be consider the efficiency.    

 

 

1.3 Objective 

a) To design the mobile air conditioning system. 

b) To calculate the cooling load produced by system. 

c) To estimate power requirement for compressor on this system. 

d) To make this system able to reach maximum cooling capacity with one 

lecture room size cooling load. 

e) To estimate the room size where equal cooling load with cooling capacity 

of this system. 
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1.4  Scope 

a) Make research and development for the Portable Air Condition System. 

b) Design the system  

c) Make the experiment to determine the system performance and cooling load. 

d) Make the comparison between this system and conventional electric air                         

conditioning system.  

 

 

1.5 Problem analysis 

        Several methods has discovered and considered to overcome the problem 

statement that was explained before. 

a) Discover overall relate problems and find the best solution.   

b) Understand the air conditioning concept and working principle. 

c) Make a research to understand the properties of refrigerant. 

d) Selecting the good and suitable refrigerant for the system on this research. 

e) Selecting the suitable small engine. 

f) Carry out the experiment and analysis method to determine the efficiency. 

g) Selecting the best method for doing the experiment to determine the 

efficiency.  

h) Analysis of the experiment data. 
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Chapter II 

 

 

Literature review 

 

 

    

2.0 Air conditioning system 

 

           The basic of simple air conditioning system on house is fan draws air from the 

room first through a cooling device, consisting of metal fins extending from a pipe 

through which cooling fluid circulates, at a rate determined by the thermostat or by 

the humidistat. The air next passes over a heater, usually electrical, which is 

energized on instructions from the room thermostat. 

 

 Air conditioning has in the past been used where the climate is too hot for 

comfort. Cooling will increase the relative humidity of the air, so humidification is 

not usually built into these systems. If it is necessary, the usual method is to inject 

steam from electrically boiled water.  

 

 The cooling fluid used to be a chlorofluorocarbon compound, and often still 

is, though they all more or less ravage the earth's ozone layer. The essential 

characteristics of these fluids is that they have quite a low boiling point at 

atmospheric pressure and that they can stay in the pipes for a long time without 

decomposing either themselves or the pipes. Finally they need to have some 

lubricating ability, or the ability to carry a lubricant, because the fluid has to be 

compressed and pumped round the system. This rare set of necessary properties has 

proved difficult to combine with friendliness to the earth's atmosphere. 
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Figure 2.1: Minimal air conditioning. (The part of the system in the room, on the left, 

pulls air first over a cool surface and then over a warming surface. The part of the 

system on the right recirculates the cooling fluid. The fluid passes from the reservoir 

through a valve B into the lower pressure within the cooling unit in the room. There 

the liquid boils, removing heat from the air. The boiling point is fixed by the constant 

pressure set by valve A. The vapour is then compressed and condensed back into a 

liquid which collects in the reservoir ready for another cycle.)(Source: Tim Padfield, 

(2000)) 

 

The liquid is let into the cooling unit through a valve marked B on the 

diagram. It evaporates while it passes through the pipe, taking heat from the air. The 

temperature in the cooling coil depends partly on the amount of fluid let in by the 

valve, which is controlled by the thermostat or the humidistat. The minimum 

temperature at the cold surface can be fixed by controlling the pressure in the cooling 

coil, with the valve marked A on the diagram. The boiling point of any liquid depends 

on the pressure. One could use water in the cooling coil, if the pressure is kept low 

enough. At 1000 Pa pressure, which seems a lot but is just 1% of atmospheric 

pressure, water boils at 7 degrees. It isn't used in cooling coils of this evaporative type 

because it has practical disadvantages.  
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The reason for wanting to limit the minimum temperature is to stop ice 

clogging the air passage. There are clever systems which notice when ice has formed 

and hold a melting pause, but that adds to the cost. The pressure controller is 

therefore set to make the cooling fluid boil at the lowest temperature that is likely to 

be needed to control the humidity, but always over zero degrees. The temperature 

needed for cooling is nearly always higher than that needed for dehumidification so it 

is the RH setting that is decisive. 

 

It is expensive to produce air at a dew point below about 4 degrees in this type 

of equipment. This dewpoint corresponds to 50% RH at 15°C. This sort of air 

conditioning is entirely suitable for keeping people comfortable but it is not good for 

specialised stores, for films or for furs, for example, where one needs a temperature 

below 15 degrees. Such equipment is, however, often used for such places. A better 

solution is to use an absorption dehumidifier. 

 

The vapour that emerges through the pressure controller is gathered up by a 

compressor. The compression also heats the gas. The hot gas is then led away from 

the room, to be cooled down. This is often done on the roof or in a small enclosure 

which vibrates to the roar of the fan blowing air over the fins of a condenser. The 

cooled, now liquid coolant is piped back to the reservoir, ready for its next tour 

through the room air conditioner. 

 

The entire process described above is inefficient and uses electricity, which is 

itself produced by inefficient conversion of heat energy. Such systems are therefore 

confined to small places where the inefficiency is compensated by the generally high 

reliability and freedom from maintenance. 
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2.1 Automotive Air Conditioning Systems  

 

  Since the advent of the automotive air conditioning system in the 1940's, 

many things have undergone extensive change. Improvements, such as computerized 

automatic temperature control (which allow to set the desired temperature and have 

the system adjust automatically) and improvements to overall durability, have added 

complexity to today's modern air conditioning system.  

To add to the complications, we now have tough environmental regulations 

that govern the very simplest of tasks, such as recharging the system with refrigerant 

R12 commonly referred to as Freon® (Freon is the trade name for the refrigerant R-

12, that was manufactured by DuPont). Extensive scientific studies have proven the 

damaging effects of this refrigerant to our ozone layer, and its manufacture has been 

banned by the U.S. and many other countries that have joined together to sign the 

Montreal Protocol, a landmark agreement that was introduced in the 1980's to limit 

the production and use of chemicals known to deplete the ozone layer. 

Vehicles are found to have primarily three different types of air conditioning 

systems. While each of the three types differs, the concept and design are very similar 

to one another. The most common components which make up these automotive 

systems are the following: 

 

Figure 2.2: Basic 

component of car 

air conditioning 

system.(Source: 

Dick Wirz,(2006)) 
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 2.1.1 Compressor 

         Commonly referred to as the heart of the system, the compressor is a belt driven 

pump that is fastened to the engine. It is responsible for compressing and transferring 

refrigerant gas. The A/C system is split into two sides, a high pressure side and a low 

pressure side; defined as discharge and suction. Since the compressor is basically a 

pump, it must have an intake side and a discharge side. The intake, or suction side, 

draws in refrigerant gas from the outlet of the evaporator. In some cases it does this 

via the accumulator. Once the refrigerant is drawn into the suction side, it is 

compressed and sent to the condenser, where it can then transfer the heat that is 

absorbed from the inside of the vehicle. 

 

 2.1.2 Condenser 

 

           This is the area in which heat dissipation occurs. The condenser, in many 

cases, will have much the same appearance as the radiator in you car as the two have 

very similar functions. The condenser is designed to radiate heat. Its location is 

usually in front of the radiator, but in some cases, due to aerodynamic improvements 

to the body of a vehicle, its location may differ. Condensers must have good air flow 

anytime the system is in operation. On rear wheel drive vehicles, this is usually 

accomplished by taking advantage of your existing engine's cooling fan. On front 

wheel drive vehicles, condenser air flow is supplemented with one or more electric 

cooling fan(s).As hot compressed gasses are introduced into the top of the condenser, 

they are cooled off. As the gas cools, it condenses and exits the bottom of the 

condenser as a high pressure liquid. 

.  

 

 

2.1.3 Evaporator 

 

          Located inside the vehicle, the evaporator serves as the heat absorption 

component. The evaporator provides several functions. Its primary duty is to remove 

heat from the inside of your vehicle. A secondary benefit is dehumidification. As 
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warmer air travels through the aluminum fins of the cooler evaporator coil, the 

moisture contained in the air condenses on its surface. Dust and pollen passing 

through stick to its wet surfaces and drain off to the outside. On humid days you may 

have seen this as water dripping from the bottom of your vehicle. Rest assured this is 

perfectly normal. The ideal temperature of the evaporator is 32° Fahrenheit or 0° 

Celsius. Refrigerant enters the bottom of the evaporator as a low pressure liquid. The 

warm air passing through the evaporator fins causes the refrigerant to boil 

(refrigerants have very low boiling points). As the refrigerant begins to boil, it can 

absorb large amounts of heat. This heat is then carried off with the refrigerant to the 

outside of the vehicle. Several other components work in conjunction with the 

evaporator. As mentioned above, the ideal temperature for an evaporator coil is 32° F. 

Temperature and pressure regulating devices must be used to control its temperature. 

While there are many variations of devices used, their main functions are the same; 

keeping pressure in the evaporator low and keeping the evaporator from freezing; A 

frozen evaporator coil will not absorb as much heat. 

  

 

 

 

 

 

2.1.4 Pressure regulating devices 

 

       Controlling the evaporator temperature can be accomplished by controlling 

refrigerant pressure and flow into the evaporator. Many variations of pressure 

regulators have been introduced since the 1940's: 

 

 

   a. Orifice tube 

 

          The orifice tube, probably the most commonly used, can be found in most GM 

and Ford models. It is located in the inlet tube of the evaporator, or in the liquid line, 

somewhere between the outlet of the condenser and the inlet of the evaporator. This 

point can be found in a properly functioning system by locating the area between the 
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