g':fa‘;? °

R b

L% /moN /€3 /07

DESIGN OF A POWER TRANSMISSION
SYSTEM OF A PEDAL CAR

by
A.Edirisinghe

Supervised by
Dr. M.A.R.V.Fernando

LIBRARY
UNIVERSITY OF MORATGVIA, SRI LAMIA
MORATUWA

This thesis was submitted to the Departinent of Mechanical Engineering of the University of
Moratuwa in partial fulfilment of the requirements for the Degree of Master of Engineering
in Manufacturing Systems Engineering

©»

LRI 0b

Department of Mechanical Engineering
University of Moratuwa
Sri Lanka
July 2006

University of Moratuwa

MM

87885

| _8’/885

87889




)
o
DECLARATION
This Dissertation paper contains no material which has been accepted for the award of any
other degree or diploma in any University or equivalent institution in Sri Lanka or abroad, and
that to the best of my knowledge and belief, contains no material previously published or
written by any other person, except where due reference is made in the text of this
Dissertation.
I carried out the work described in this Dissertation under the supervision of
Dr. M.A.R.V. FERNANADO
Signature : Date : 22" July.2006
Name of Student : A.Edirisinghe
Registration No : 02/ 9630
\‘
o
; - v-0 N / 2(/
Signature = UOM Verified Signature Date 72 ) of
. v/
Name of Supervisor: Dr. M.A.R.V. FERNANDO

i




ACKNOWLEDGEMENT

It is with deep gratitude I acknowledge the generous assistance, kind and valuable guidance of
my Supervisor Dr. M.A.R.V.Fernando and Dr. G.K. Watugala of the Department of

Mechanical Engineering University of Moratuwa in completing this study successfully.

I wish to thank Dr.A.G.T. Sugathapala, Head of the Mechanical Engineering Department,
Former Heads, Dr. R.A.Athalage and Dr. S.R.Thithagala, Course Coordinators, Dr.
U.Kahangamage and Dr.P.A.B.A.R.Perera,  Lecturer H.KG.Punchihewa and the academic
staff of the University of Moratuwa for their valuable advice and excellent guidance offered
throughout this Research Study and making arrangements to demonstrate First Embodiment
of our pedal car in the Exhibition held at Bandaranayake Memorial International Conference
Hall, and also wish to extend my thanks to visiting Lecturers and all the university Lecturers

who enlightened throughout the Master of Engineering Course.

I also wish to extend my sincere thanks to all other staff of the University of Moratuwa for

their contribution and friendly support in the course of the study.

Further, I wish to extend my warm gratitude and thanks to the Factory Engineer Mr. W.
Galappaththi of the Government Factory for allowing me to use the resources for fabrication
of First Embodiment of the Pedal car and, Former Factory Engineer and the Former Secretary
to the Ministry of Cooperative Development, Eng. .K Mahanandan who generously gave me
the opportunity to practice and develop my skills in par with my studies, and I shall not forget
to appreciate the staff of the Government Factory, devoting their valuable time to help,
fabricating the first embodiment, specially, the Supervisors of the Machine shop Mr.

U.S.K.Pothupitiyage Mr. K.A.S. Prematilake and Motor Mechanic, Mr. H.A.S K.Perera.
I wish to appreciate my colleagues Mr. M.S.M. Zuhair and Mr. C.Molligoda who immensely

coordinated and joined in fabrication of first embodiment, sharing information, sharing

expenses of fabrication and completion within seven days. I further extend my sincere thanks

iii



to Mr M.S.M.Zuhair and his staff of Test Com (Pvt.) Ltd of Dehiwala, who dedicated in
doing finishing touches of the first embodiment beautifully.

I specially thank my wife for encouraging me towards successful completion of this
research study while my little son and daughter who tolerated and sacrificed their hour of

need.
Last but not the least I am grateful to my friends and colleagues who lavishly shared their

knowledge and expertise and for all others who helped me in their own special way without

which this would not have been a success.

iv




Abstract

Transportation has become a major socio-economic and environmental problem in urban
environments today. Escalation of oil prices, environmental pollution, unsafe conditions,
unbalanced designs of bicycles, motorcycles, and three wheelers and complex lifestyle are
some of those significant contributing factors to it. Ergonomically designed Human
Powered transport is one of the feasible solutions for urban requirements. Ergonomics deals
with human comfort in any work situation in order to operate it efficiently and effectively.
Concept of pedal car came into being in order to eliminate discomfort and unsafe conditions
due to heat, dust, rain, unbalanced designs, uncovered body, and fatigue due to uneasy
postures. In addition to the above it provides cheap transport and recreational facility, physical

exercise, while providing additional value for the rider to iron out complex health hazards.

Design of Power transmission system integrates with Engineering aspects, strength, rigidity,
stability and ergonomics aspects. One of the major innovative steps taken in fabrication of
first embodiment of the pedal g by introducing pedal linkage with
a shorter chain. First embodiment incorporates positive achievements such as; ergonomically
designed compact long wheel base and seat, shorter chain, standard parts, small wheel sizes,
affordable price, environmentally friendly, fashionable appearance, Easy manufacturability
and maintainability of Driving Mechanism, and physical exercise to the rnider. Over weight of
frame and wheel assembly deprived acceleration in gradient at 30° to 8Km/h and 15-18Km/h
in level roads. Reduction of weight of the first embodiment by re-design and re-selection of
parts with lighter hood cover with additional power supply to the system also required to
overcome the above problem. One of the major limitations of this study is maximum human
power in put. Further study on maximum power application in relation to pedal height, seat

angle, foot position and crank length is also important for further improvements.
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