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Preface

E-CAR is small, four wheeled vehicle which are used extensively in many
Asian countries for transport of people and goods. The vehicles are small and
narrow allowing for easy maneuverability in congested Asian metropolises. In
India e-car is not used commonly. Despite the apparent advantage in the vehicle
design, E-car presents a huge pollution problem in Indian cities. This is due to use
of an inefficient engine, typically a 2 or 4 strokes, with almost no pollution control.
This project present a transportation system based on E-CAR that operate in an
environmentally friendly way. Existing vehicles are to be replaced by an all
electric counterpart redesigned in a manner which improves the efficiency of the
vehicle. In addition, a recharging infrastructure is proposed which will allow for

the batteries to charged using renewable energy source such as solar power.
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Chapter 1

Introduction

India is home to over 2.5 million cars and companies have come out with
alternative models such as compressed natural gas and LPG to mitigate the
pollution problem caused by traditional petrol and diesel models. Two main

disadvantages that exist within corporation those technologies on the cars are:

1. Oil is still added to the chamber in the two stroke configuration, which adds to

the pollution, and
2. LPG, CNG, PETROL and DIESEL are non -renewable energy sources.

The best way to redesign the car is to make the main power source renewable .One
way to do this is to use an energy namely, electricity. Cars are an ideal candidate
for the longest distance covered in a day. Therefore, we have set out to make e-car
the example of environmental consciousness in India by replacing .the existing
hydro carbon powered vehicle with electric car and recharge the batteries using

mostly renewable energy sources.

Electric vehicles have been identified as being a key technology in reducing future
emissions and energy consumption in the mobility sector. The focus of this article
is to review and assess the energy efficiency and the environmental impact of

battery electric cars (BEV), which is the only technical alternative on the market




available today to vehicles with internal combustion engine (ICEV). Electricity
onboard a car can be provided either by a battery or a fuel cell (FCV). The
technical structure of BEV clarifies that it is relatively simple compared to ICEV.
Following that, ICEV can be ‘e-converted’ by experienced personnel. Preliminary
energy efficiency data of FCV are reviewed being only slightly lower compared to
BEV. However, well-to-wheel efficiency suffers from 47% to 63% energy loss
during hydrogen production. With respect to energy efficiency, BEVs are found to
represent the only alternative to ICEV. This, however, is only true if the electricity
is provided by very efficient power plants or better by renewable energy
production. Literature data on energy consumption and greenhouse gas (GHG)
emission by ICEV compared to BEV suffer from a 25% underestimation of ICEV-
standardized driving cycle numbers in relation to street conditions so far. Literature
data available for BEV, on the other hand, were mostly modeled and based on
relatively heavy BEV as well as driving conditions, which do not represent the

most useful field of BEV operation.

The first electric vehicle (EV) was built between 1832 and 1839; the exact year is
not known, in Scotland by Robert Anderson, who created the first crude electric
carriage. It was not until 1895, after A.L. Ryker built an electric tricycle and
William Morrison built a six passenger wagon, that America paid attention to the
electric vehicle. In 1902 Wood created the Electric Phaeton, which was more than
an electrified horseless carriage and surrey. “The Phaeton had a range of 18 miles,
a top speed of 14 mph. The decline in use and production of the electric vehicle
occurred in the 1920s. Causes of the decline in production include: a better road
system, reduced price of gasoline by the discovery of the Texas crude oil,
invention of the electric starter, and the mass production of the internal combustion

engine vehicles.
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Electric cars are a more environmentally-friendly option than traditional cars
because they produce no tailpipe emissions. However, they are not considered
carbon neutral unless the electricity they run on is generated from a renewable

source.

Electric cars are measured by the same safety standards as standard cars, and many
have the highest 5-star ratings. There have been (very rare) reports of lithium ion
batteries catching fire and exploding, but extra safety measures are installed to
ensure this cannot happen. These include fuses and circuit breakers, plus coolant

run through battery packs to keep them at a low temperature.

Fans of petrol cars argue that chemicals in an electric car battery will catch fire in
the event of a crash. However, a tank full of petrol is about as flammable as you

can get. This is why some people believe electric cars are in fact the safer option.
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Chapter 2

Structural Components

Description of an Electric Vehicle

The electric vehicle (EV) is propelled by an electric motor, powered by
rechargeable battery packs, rather than a gasoline engine. From the outside, the
vehicle does not appear to be electric. In most cases, electric cars are created by
converting a gasoline-powered car. Often, the only thing that clues the vehicle is

electric is the fact that it is nearly silent.

Under the hood, the electric car has:
¢ An electric motor.
e A controller.

o A rechargeable battery.

The electric motor gets its power from a controller and the controller gets

its power froma rechargeable battery.

The electric vehicle operates on an electric/current principle. It uses a battery pack
(batteries) to provide power for the electric motor. The motor then uses the power
(voltage) received from the batteries to rotate a transmission and the transmission

turnsthe wheels.

Four main parts make up the electric vehicle: the potentiometer, batteries, direct

current (DC)controller, and motor.




D, Potentiometer

thousands of pulses per second

Description of Parts and their Functions

Potentiometer: It is circular in shape and it is hooked to the accelerator pedal. The
potentiometer, also called the variable resistor, provides the signal that tells the

controller how much power is it supposed to deliver.

Batteries: The batteries provide power for the controller. Three types of batteries:
lead- acid, lithium ion, and nickel-metal hydride batteries. Batteries range in

voltage (power).

DC Controller: The controller takes power from the batteries and delivers it to the
motor. The controller can deliver zero power (when the car is stopped), full power
(when the driver floors the accelerator pedal), or any power level in between. If the

battery pack contains twelve 12-volt batteries, wired in series to create 144 volts,

Cerfified Jrue Copy ! 2




the controller takes in 144 volts direct current, and delivers it to the motor in a

controlled way

The controller reads the setting of the accelerator pedal from the two
potentiometers and regulates the power accordingly. If the accelerator pedal is 25
percent of the way down, the controller pulses the power so it is on 25 percent of
the time and off 75 percent of the time. If the signals of both potentiometers are not

equal, the controller will not operate

Motor. The motor receives power from the controller and turns a transmission.

The transmission then turns the wheels, causing the vehicle to run.
Differential:-
The main function of a differential are:

1. It permits a vehicle to take a turn without skidding.

2. It split the power /torque from the electric motor to the two drive

wheels on the rear side of the vehicle.

The project will include a differential which will be connected to the electric

motor.
Shock Absorber:

The main function of shock absorbers in an automotive vehicle is to absorb the
shocks and vibration caused so that the vibration is not only felt by the passengers
of the vehicle. The shock absorbers used are coil spring type shock absorber. The
shock absorber will be optional and if used will be used in front wheels only. The

rear wheels will be supported by a modified pipe which acts as suspension system
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much like a circule plate connected on differential at one end and chassis on the

other.
Brakes:

The prototype uses an electric motor capable of generating 1000 -2700 rpm as a
result the use of normal shoe brakes is out of question so the use of conventional
drum brakes is taken into consideration. The drum brakes are a simple arrangement
which consist of a drum made out of metal alloy and a pair of shoes connected to
retractable spring and a tension wire made out of tensile steel. The brake will not
be mounted on the handle but will be mounted on chassis (pedal, Brake) so on

pressing the pedal the Brake engage stopping the rear wheel
Theory of Operation for EV

When the driver steps on the pedal the potentiometer activates and provides the
signal that tells the controller how much power it is supposed to deliver. There are
two potentiometers for safety. The controller reads the setting of the accelerator
pedal from the potentiometers, regulates the power accordingly, takes the power
from the batteries and delivers it to the motor. The motor receives the power
(voltage) from the controller and uses this power to rotate the transmission. The
transmission then turns the wheels and causes the car to move forward or

backward.

If the driver floors the accelerator pedal, the controller delivers the full battery
voltage to the motor. If the driver takes his/her foot off the accelerator, the
controller delivers zero volts to the motor. For any setting in between, the
controller chops the battery voltage, thousands of times per second to create an

average voltage somewhere between 0 and full battery pack voltage.
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Chapter 3
Construction

Working Principle :
There are four wheel pulled by an electric motor ranging from 650 to 1400 watt.
The E-car built on (mild steel ). Chassis which consist of four wheel with a
diffrential mechanism at rear wheel. The motor is brushless dc motor. The electical
system used in indian version is 48 volt. Some variants made in fiber are also
popular because of their strength duribality resulting in low mantinance body
designing varries from load carriers . It consist of controller units which are sold
on the basis of voltage supplied and current out put also number of mosfet (metal
oxied filled effect transistor ) used. The battery is mostely acid lithium ion battery
with life of 6 to 12 month deep discharged /cycle batteries design for electric

vehicles are mostly use .

The project involves the development of an electric car using product to minimum

manufacturing cost the following point are taken into regards for the same :

I. Devlopement of self made diffrential system from scratch

2. Devolpement an electric motor attechment system with the .

3. Diffrential system for the raear wheel .

4. Testing the use of a simplwe step up transformer to increase battery

5. Voltage hence cost reduction

6. Development of refined chassis leading to maximum stabilety, a maximum

boot space, greater maneveraability a and passenger comfort.
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The approximate vehicle specifications are as follows:

| Description | Dimensions
| Overz;l length . - & QIbEfnm. -
| Overall_width L i 1050 mm. L |
 Overaliheight '!  840mm. 0
Rear track 1 . __ i 96_0_mm. iy _|
| Groulg clearang b = 455 l?gmm it 1
Wheel dia. 2 = - 500mm. 5
¢ Rimdia. il ] S
Whe_(ihaﬁ hog ks =] 60mm. =3
 Diteeital length =1  970mm. i
Brake shoe thickness g — 50mm. !
Dol L3 | 145mm.
| Batte;ength s, e, 400;nm. ]
 Battery width . 180mm. 28
| Batié_& height— = 205mm.
&)
Methodology:-

The project involves the development of an electric car using product to
minimum manufacturing cost the following point are taken into regards for the

same :

1. Development of self made differential system from scratch.

2. Devolvement of an electric motor attachment system.

13
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3. Differential system for the rear wheel.

4. Testing the use of a simple step up transformer to increase battery
voltage hence cost reduction.

5. Development of refined chassis leading to maximum stability, a

maximum boot space, greater maneuverability and passenger comfort.

Electric Car Pics during & after Construction:

Fig 1: Front wheel Alignment

A Cerfified True Copy
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Figd: Differential top view

Fig5: Overall Chassis
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Fig7: Welding Spots
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Fig 9: Electric Car

Cerfified True Copy
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Fig10: Electric Car
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Conclusion:

The project was initiated with an idea to make an environment friendly car model which has
less emission of pollutant gases with lower noise index. The project developed is equipped with
48 Volt batteries with an average capacity of 45 km per full charge. The vehicle can reach a top
speed of 35 Km per hour.

The overall impact of the electric vehicle ultimately benefits the people. Compared to gasoline
powered vehicles, electric vehicles are considered to be ninety-seven percent cleaner,
producing no tailpipe emissions that can place particulate matter into the air.

Future electric vehicles will most likely carry lithium-ion phosphate (LiFePO4) batteries that are
now becoming popular in other countries. The LiFePO4 batteries are rechargeable and powerful
and are being used in electric bikes and scooters. Electric vehicles will most likely adopt this
technology in the future.

20
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Preface

Phytochemical examination of two important plants extracts has

been presented in the report and organized the whole investigation into

three chapters with brief summary in the end. The chemical

constituents isolated from selected plants have been identified and

summarized in the tables in each chapter. The structure elucidation of

isolated compounds has been done on the basis of spectral studies viz.,
IR, MS, 'H NMR and “C NMR.

Chapter 1:

Chapter 2 :

This chapter throws glow on the importance of
medicinal plants used in various traditional
medicinal systems and also in modern drug
discovery approach. A number of phytochemicals
isolated from plants have been mentioned with their
action and structure.

This chapter describes the review of the work done
on genus Cassia and chemical investigation of the
stem bark of Cassia fistula. In this chapter isolation
and characterization of eight compounds have been
given out of which two are new compounds. The
structure of these two new compounds was
established on the basis of spectral data and is being
reported for the first time.




Chapter 3 :

This chapter deals with a brief review of the work
done on genus Acacia along with the Phytochemical
examination of stem bark of Acacia nilotica. The
plant material extract with methanol afforded six
compounds which were characterized on the basis of
spectral analysis. One compound is reported first

time from this plant.
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Introduction

INTRODUCTION:

Since ages, medicinal plants are being used to cure a number
of diseases. The knowledge of Ayurveda has led to the discovery

of many potent bioactive agents in the history of.modern drug

our country depends on the medicinal plants, as in the rural and remote
areas mostly people adopts the traditional Indian system" of
medicine. This diversity offers the means for meeting the basic
requirements of the Ayurvedic, Unani and Siddha system of

medicines'.

In Ayurvedic system of medicine plant extracts and decoctions
are used in the treatment. Old ma's decoctions are still popular in
Indian families. The main principle of ayurvedic system of medicine is
that it roots out the disease without causing any another trouble or
side effects. A large percentage of world population, mainly in
the developing countries depends on herbal system of remedy” for
the cure of different diseases. The uses of plants for cure are also
discussed in Rig-Veda'. In the past, conventional people or early
civilizations depend on local flora and fauna for their survival’.
Hippocrates, Aristotle. Theophrastus, Pliny and Elder and
Galen were familiar with many or the present day medicinal
herbs. They described their healing properties and preparation of
medicine from many plants species, which were useful for human and
veterinary health care. World Health Organization (WHO) has listed
more than 22,000 plants species used around the globe for
therapeutic purpose’. In India, about 2500 plant species relate;l to

more than 1000 genera are being used in native systems of

1
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Introduction

medicine. India is 10" among the plant rich countries of the world
and 4™among the Asian countries. The herbs provide the
foundation for drug development and discovery’. Think locally
and act globally applies to the medicinal wealth, as it is limited to

mankind all over the world.

Plants play an important role as a backbone in the healthy life
style and provide health, food and phytotherapeutics. Nearly 8000
plants are recognized with medicinal values and are being used as
medicine in India. It is well established that about 346 plants products
have fungicidal properties, 92 have bactericidal and 90 have antiviral
properties’. However, they are constantly under threat due to- the
growth of economic development, population explosion and new human

settlements.

There is a call for the manufacturers of herbal and allopathic
medicines to carry out systematic investigation on medicinal/herbal
plants to save overseas exchange spend on their imports’. The
knowledge of the traditional medicine of the Indian sub continent has
been accumulated during 3000-5000 years back'. The efficacy
and the therapeutic values of the plants described in Vedas are the result
of systematic observations. This knowledge is documented in Sambhita's, a
compilation, which represent the science of ayurveda. Ayurveda
collectively encompasses medicinal, psychological, cultural, religious and
philosophical concepts. Today 70-80% of the people in India follow the
Ayurvedic approach for the Haalth treatment’.

The inquisitiveness of the modern chemist, scientist “and
pharmacologist to search active principles from the natural products i.e.

marine or plants or other natural sources’. This has developed into a new

o




Introduction

branch of studies known as phytochemistry, which involves systematic
and careful chemical analysis i.e. isolation, charactcrization and to
establish the biological activity of the organic constituent or constituents
in pure form. A systematic research of chemistry and biological properties
of natural products is a key and main step in the growth of modern organic
and medicinal chemistry®. The realization of the existence of bioactive
principles in plants was a giant leap towards understanding the
utilizations of plants as medicine in a better perspective. Still, plants or
plant products prolong to retain their historical consequence as a main
source of novel drugs and lead natural compounds for structural
modification, optimization, specific biochemical and pharmacological
probes. Medicinal properties of plants are due to the presence of bioactive
molecules, mostly secondary metabolites®,

Natural products chemistry has been developed as a major field of
scientific endeavor during the last few decades. The systematic work
in phytochemistry began with the development of physical and biochemical
methods. The discovery of chromatographic techniques e.g., column, thin layer,
paper, HPLC, HPTLC has given a big impetus to the phytochemical
methods. The phytochemists are provided with indispensable tool for the
investigation of structure of compounds available even in small quantities
with the discovery of modern spectroscopic techniques like UV, 1R,
'HNMR, "C NMR, 2-DNMR and MS.

The medicinal properties of the plants depend upon the
presence of one or more physiologically active compounds. Some I;lant
m may be toxic in higher doses, and might have medicinal properties
in lower doses. Research in natural products contributes to the

discovery of new drugs and drug development programme by
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providing important structural units to pharmaceutical chemists. The
results of these investigations have not only enriched the academic
'outlook of organic chemist but have also equipped modern medicinal
system with a wide range of therspeutic agents. Despite the various
advancement made in the field of drug, synthesis, the use of plants for

treatment is still invariably recommended.

Plant/sand products of plants are part of the vegetarian food and most
of them display therapeutic characteristics and several Indian plants have
been recognized and their preparations have been found to be useful in
the treatment of different diseases™’.Current reports suggested that there
is an opposite association among the dietary intake of antioxidant rich
foods and the occurrence of humandiseases™. Here are several
findings which advise that natural occurring antioxidants work
synergistically used in combination’. In current situation, customers are
worried to utilize synthetic antioxidants and therefore food industries
favor to use natural antioxidants in food stuffs. Thus, investigation of
novel herbal antioxidants has become essential®®. It has been found
that molecules in their natural formulations are more active rather

than isolated form’. An attempt has been made to review the

antioxidant capacity of several plant extracts frequently used in

Ayurvedic medicines'*'%.

In spite of the fact that there has been tremendous development in
organic chemistry. In this direction, the use of plant extracts/decoctions is still
recommended variably. For example: plant polyphenols', flavonoids
stand for the major group. Their food intake through foodstuff has
been allied with a lesser occurrence of cardiovascular disease®.It was

observed that natural flavonoids which were used in foodstuffs
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Introduction

may have valuable effects on “human being” health and also
work as disease prevention agents, which are mostly recognized
to their antioxidant and anticancer properties'”*”. Usually oceurring
flavonols have received a lot attention as natural/herbal
antioxidants and only a little studies have reported on the
antioxidant effects of prenylated flavonoids, pfobably because of

their low dietary eating compared to flavonols and anthocyanins?'.

The root of Rauwolfia serpentinais being known for ages to
act as remarkable hypotensive agent, antidote to snake poison and
febrifuge. The nature has provided the antidote in the form of plant
extract but one should have to explore it. It has been observed
that, when the Rauwolfia sopentineand the synthetic organic
constituent of same structure used independently the active
principle reserpine obtained synthetically was not active individually
as like extract. The discovery of herbal remedies such as digitalis,
quinine and ephedrine has provided a great impetus for -the
continuing isolation and characterization of plants and other
secondary metabolites™?*.

Recent studies revealed that creation of free radicals participate
a key role in the progression of a wide range of pathological
disturbances such as cancer, brain dysfunction, cardiovascular
disease and inflammation®*®.In food industries, free radicals are
found to be accountable for lipid oxidation that is a main
determinant in the deterioration of foods during processing and
storage’” ™’ Due to these known facts significant emphasis has been
made on the addition of antioxidants in food and biological systems

to scavenge free radicals. So many natural compounds have been
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found to be antioxidants, including chlorophyll, carotenoids, vitamin
E, phenolic‘ acids and flavonoids™, Epigallacto catachin (EGC) from
tea leaves, polyphenols from grapes, rosmary extract, curcumin from
turmeric are used as antioxidants for herbal preparations and

cosmetics.

First effective antimalarial drug “Quinine” was identified from
the bark of Cinchona tree (Cinchona officinalis) in 1820, which is still in
use. Quinine was isolated from the C. officinalis plant and saved more
lives than any other drug®, Another phytochemical “Aspirin”, identified
from the bark extract of “white willow tree”(Salix alba) is still in use
to treat a large variety of ailments mostly as an anti-inflammatory, pain
reliever and in heart problems, which affects blood clotting™. For the first
time Schlittler et al. in 1952 isolated the main alkaloid reserpine from the
roots of Rauwoljia serpentina” Opium poppy (Papaver somniferum) still
holds a unique place in medicinal world to relieve severe pain and act as
preeminent analgesic. Thomas Sydenham, the English Hippocrates
referred few would be willing to practice medicine without opium due to its
medicinal property™. Settumer isolated the active component morphine
for the first time from opium and the name morphine was given on the

and made it commercially available in pure form for medicinal purpose,
morphine still holds first place as a major pain relieving drug in the world™,

Natural product “Resveratrol” derived from “Grapes” was
found to be antimutagenic, antioxidative, an inducer of phasé II
drug-metabolizing enzymes®. “Resveratrol” belongs to a class of
chemical compounds called “Stilbenes™ and are widely spread in nature®,
Interest in the synthesis of “Stilbene” compounds similar to that of

|
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natural stilbenes is increasing due to their antioxidant, antifungal,

ichthyotoxic and antileukemic properties™ .

The development of phytochemistry depends on the systematic
studies of the constituents isolated from natural products, e.g. fatty
acids, lipids, steroids, terpenoids, alkaloids, essential oils, harmones,

vitamins, anthocyanins, flavones, quinones etc.

Since communities are mainly anxiousto know the safety and
the quality of their foodstuff. Only preferred food additives are added
for protecting them from off-flavor. Antioxidants are frequently
used in oils and fatty foods to retard their oxidation. The
synthetic antioxidants that were broadly used, are now avoided due
to their possible toxic side effects* and emphasis is made on the use
of natural antioxidants*>*. In Indian Medicine System, herbs and
spices are a major resource of natural occurring antioxidants.
Approximately 700 herb species have been screened for natural
antioxidants and among them, 64 have been found to possess

significant antioxidant behavior and 24 showed strong antioxidant

activities**,

It is known that, food spoils by oxidation reaction due to the
existence of atmospheric oxygen. Thus, the food which contains rich
amount of antioxidant spoils later. Benzoic acid and ascorbic acid

are also good example of antioxidant molecules*®. Vegetables and

fruits hold a lot of phytochemicals having antioxidant character.

Thus, the natural food antioxidants have anticancer

properties or they protect against cancer. Some of the examples of

antioxidants are being given below.
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Introduction
1 p-Carotene Pigment in carrots
2 Catechins Oak tree (stem bark)
3 Flavonoids Tea leaves
4 Lycopene Red colour of tomatoes
5 Pro anthocyanidins Colouring matter of many fruits
6 Quercetin Red onions apples
) Resveratrol Red wine pigment

Current studies showed that antioxidants are useful in
decreasing the incidence of cadio-vascular diseases and are good as
anticancer agents*’, They also prevent aging and are used to prevent
and treat atherosclerosis and coronary artery diseases. Antioxidants

are beneficial for better living and thus average human life extent

would be extended to more active years.

The list of some medicinally important plants which are source

of important drugs and their activity are being summarized in
table-1.1.
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Table-1.2 (Structure of Active Principle):
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(LXIX) R = OH
(LXX) R = OCH;
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(CXXXVI) R = C;H;s
(CXXXVII) R=0H

(CXXXVIII) R= protocatechuoyl (CXLI)
(CXXXIX) R = trans feruloyl
(CXL)R=H
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