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Abstract

The braking system of vehicles uses the usual technology of hydraulic
braking that generates thermal energy out of the loss of kinetic energy which
is being resulted from difference in motion of pads and wheels. The
Regenerative Braking System (RBS) works on converting the excess kinetic
energy into electrical energy that can be used in recharging the car battery

during the vehicle deceleration.

The usual RBS has some limitations that are related to the vehicle speed; as
in low speed which is less than 10 km/h the system is inefficient to convert
the Kkinetic energy and generate current. Also the RBS is incapable of

completely stopping the vehicle regardless of the traveling speed.

The study in this conducted thesis emphasizes the Regenerative Anti-lock
Braking System (RABS) in saving energy and reducing energy loss, also
enhancing braking performance at low speed rates by detecting the type of

terrain surface.

RABS comprehensive model has been constructed on Matlab / Simulink for
simulation purposes in order to collect reliable results about system
perfomance and calculate the speed ranges of the wheel which differ
according to the type of the surface after the first hit on the brakes in a given
time to use these speed ranges in terrain detection process in the expeimental

test rig.

The experimental test rig has been constructed on a hybrid golf cart in two
different modes; one of which is speed reducing mode and the other one is
stopping mode and shows multiple conditions of braking such as braking on



non-slippery surfaces as dry-surface (asphalt) and braking on slippery
surfaces as wet-surface (asphalt) and oily-surface (asphalt).

It is found from the simulation and test rig that the RABS which is conducted
in this thesis provides satisfactory braking performance and recovered energy

reaches to 30 % of energy losses in thermal energy.

Key words: Conventional Braking System, Anti-Lock braking System,
Regenerative Braking, Hybrid Electric Vehicle, Motor Generator, State Of Charge
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