
  

 

 

 

CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1    BACKGTOUND STUDY 

 

Nowadays environment pollution becomes a much serious issue in the world. 

Vehicles’ exhaust product is one of the source of environmental problems. Their 

combustion products are causing the greenhouse effect, ozone layer depletion, acid rains 

and some other pollution (Mohammad, 2006). On the other hand, a current study 

researched on fossil fuel in the year 2004, predicts that if the oil is consumed at the 

current rates, 80% of the entire available resource will be consumed by 2020 (Singh and 

Onkar, 2004). So now manufacturers begin to get some alternative energy to replace 

fossil fuel. 

 

There is some alternative energy, such as battery, wind mill, photocells, 

hydrogen fuel cell, bio-diesel or compressed air can be chose. Among them, compressed 

air is abundantly available as well as free from pollution, and also can be compressed to 

higher pressures at an extremely low cost. Researchers started to work on compressed 

air engine at 1979. By now, 52 patents have been registered (Singh & Onkar, 2004).  

 

The compressed air engine can become one of the prime options because it can 

be produced as almost zero emission. At the same time, compressed air method wastes 

only about 40% energy on leakage (Robin, 2010) when the conventional internal 

combustion engine wastes 86% on heat (Jaume, 2002). On the other hand, the cost is 

also 3 times cheaper (Mohammad, 2006).
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1.2    PROBLEM STATEMENT 

 

Both the hybrid system and hybrid engine can be powered by more than one 

power source. For hybrid system, generally it employs an IC engine together with one 

more hybrid motor generator, such as an electric motor or air motor (Xiaoyong, 2008.) 

However, for hybrid engine, all the power processes can be done inside the engine and 

an external hybrid motor would no longer be in use.  

 

Petrol or diesel is extracted from fossil oil, which is a non-renewable resource, 

and their combustion products such as COx, NOx, and hydrocarbon are harmful for both 

environment and human health. So use of hybrid engine can leave more resources to the 

future generations and also reduce the exhaust pollution.  

 

The researches on compressed air engine have already been going for thousands 

of years since the end of 19
th

 century (Thipse, 2008). Nevertheless until now, the 

compressed air engine is still not in mass production. This is because the engine simply 

powered by compressed air requires a large air tank, at the same time it is also lack in 

mileage and not so powerful compared to conventional IC engine.  

 

So to eliminate the drawback, a hybrid air engine is required to be developed. 

The hybrid air engine can be powered either by compressed air or gasoline. The car with 

this type of engine can move further with less pollution than the car with general 

automotive engine. 
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1.3   OBJECTIVE 

 

The objectives for this project are as following 

 

a. Reverse engineering and design of a four cylinder Subaru EA71 flat-four engine 

using compressed air powered concept,  

b. Computational analysis of compressed air powered engine working model. 

 

1.4    SCOPES 

 

The scopes for this project are as following 

 

a. 3D reverse engineering of Subaru EA71 engine model, 

b. Theoretical analysis on air cycle concept, 

c. Design of compressed air powered engine model, 

d. Computational analysis on fabrication model, 

e. Final report preparation 

 

1.5    HYPOTHESIS 

 

Subaru EA71 flat-four engine serves as a potential and economic modification 

platform for hybrid engine development, which consists of internal combustion, air 

compression and innovated air powered cylinders integration. By the end of the 

development, prototype model could further eliminate the drawback of normal air 

engine while maintain its uniqueness as utilizing recyclable air, high thermal efficiency, 

fewer components and less emission.   


