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SUMMARY 
 

The purpose of this study is to examine and analyze the braking 
performance of both ‘Regenerative Braking’ and ’Conventional Braking’ 
systems in a comparative study conducted on a specially designed test 
bench. 
The main research question engendering this thesis focuses primarily on 
the main aspects of the braking performance, which are the stopping 
distance and stopping time. Secondly, on the derivative symptoms such as 
the heat generated in the conventional system compared to the generated 
electricity from the regenerative system, the emission generated, the heat 
generated, etc… 
The test rig consists of the following three main components: vehicle 
chassis, brake tester, and measurements tools to allow for the following 
test conditions: change in vehicle speed, road slope, steering angle, weight 
transfer and loads. 
The experiments showed that the stopping distance was minimum for the 
cases of full load on either wet or dry ascending roads with the strong 
braking and during the use of a flat tyre. 
The results of the temperature’s increase in tests of 20-30 seconds showed 
a rise of around 6-8°C, nevertheless, the resulted amount of debris was 
quite insignificant due to the same short period tests. 
It was also found that the regenerative braking is behaving with similarity 
with respect to the rate of stopping under almost all the different conditions. 
The performance of the regenerative braking under those 2 severities of 
braking of 120[N.m] and 250[N.m] showed between 0.1% and 0.25% 
increase in the SOC for single cycles.  
It was also observed that there is a strong correlation between the 
regenerative electricity in terms of power in [Watt] from one side and the 
heat generated in the form of temperature increase in [°c] on the other side. 
In general, the stopping time and stopping distance in the regenerative 
braking is found to be between 5% and 10% more than it takes in the 
conventional braking, taking into consideration the pre-set braking torque. 
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CHAPTER (1) 
INTRODUCTION 

 

1.1 CONVENTIONAL BRAKING SYSTEM 
 

A brake is a device that decelerates a moving object such as a machine or 
vehicle by converting its kinetic energy into another form of energy. Most 
commonly, brakes use friction to convert kinetic energy into heat; brakes 
are often applied to rotating axles or wheels. 

Frictional brakes are most common and can be divided broadly into ‘shoe’ 
or ‘pad’ brakes, using an explicit wear surface. Friction (pad/shoe) brakes 
are often rotating devices with a stationary pad and a rotating wear surface.  

Common configurations include shoes that contract to rub on the outside of 
a rotating drum, such as a band brake; a rotating drum with shoes that 
expand to rub the inside of a drum, commonly called a ‘drum brake’. As 
illustrated in Figure (1.1) Other configurations are possible such as pads 
that pinch a rotating disc, commonly called a ‘disc brake’ as shown in 
Figure (1.2) This type of braking is the one used in the experimental work. 

 

 

Figure (1.1) Drum Brake Figure (1.2) Disc Brake  


