
International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 1, Issue-3, Jan.-2014 

 Eco-Friendly Road Transport System 
 

13 

ECO-FRIENDLY ROAD TRANSPORT SYSTEM 
 

1V.G.HAMSAVENI, 2G.V.SAIKUMAR, 3SOUMO SHEKHAR NATH 
 

Dept. Of Electronics &Instrumentation 
SITAMS, Chittoor 

 
 
Abstract: Electric vehicles are very important need to the world in present situation of environment, limited fossil fuel 
resource and problems of road transportation. Many R&D works are going on all over the world to substitute fuel cell, 
Hydrogen fuel, hybrid, battery operated vehicles for fossil fuel based vehicles but due to their limitations it has not become 
practical .This paper gives a new solution to the Indian roads where the trick is to use ultra capacitor buses and turn some bus 
stops into charge stations. Unlike a conventional trolley bus that has to continually touch an overhead power line, ultra 
capacitor buses take big sips of electricity every two or three miles at designated charging stations, which double as bus 
stops. When at these stations, a collector on the top of the bus rises a few feet and touches an overhead charging line. Within 
seconds, the ultra capacitor banks stored under the bus seats are fully charged .The power saved is more than 40 % compared 
to the regular electric trolley buses. Apart from this, back up charging is done by the energy produced by regenerative 
braking and solar panel bus stops. 
 
 
I. INTRODUCTION: 
 
The interest in electric vehicles arises when 
considering about the pollution. One of the biggest 
causes of air pollution in India is from the transport 
system. Hundreds of millions of old diesel engines 
continuously burning away diesel giving out 
poisonous gases. It is estimated that about 60 to 70 
percent of air pollution in India is due to motor 
vehicles. Of course the biggest problems are in the 
big cities where there are huge concentrations of 
these vehicles. India boasts 66 million vehicles on the 
roads, with seven million added just last year, 
according to the Society of Indian Automobile 
Manufacturers. We take the negative pride of having 
4 Indian cities (Delhi, Kolkata, Kanpur and 
Lucknow) in the top ten list of the most polluted 
cities of the world by Particulate Matter (PM).The 
primary cause is the burning of fossil fuels by 
transportation and industrial sources. Global energy 
demands will rise by 50% by the year 2030, from 85 
millions barrels of oil a day to 116 million barrels a 
day, according to the International Energy Agency. 
Almost half of the increase in demand will be 
attributed to China and India. All these above factors 
pushed back India’s rank in pollution control to 123 
out of 163 countries taken in the survey. 
Making a move to control pollution in India, 
transportation system must take an initiative by 
introducing ultra capacitor buses. These buses give 
interest in a practical way by saving of over 2,00,000 
gallons of diesel fuel and 2,000 tons of carbon 
dioxide emissions. Replacing a single diesel bus with 
an ultra capacitor bus would result in the following 
savings each year: 

 An average of 9,500 gallons of diesel fuel 
 Rs 94,00,000/- in annual fuel cost savings 
 50 tons of carbon dioxide emission 
 3 tons of nitrogen oxide emission 
 50 kilograms of particulate matter emission 

 

 
Adopting the ultra capacitor bus can lower the long 
term healthcare costs of the area by reducing nitro-
oxide and particulate matter related illnesses, such as 
asthma and lung cancer. Another advantage is that the 
ultra capacitor bus can contribute to the reduction of 
urban noise pollution. Taken into consideration the 
lifetime fuel savings, the ultra capacitor buses are 
cost competitive compare to conventional diesel 
buses. 
 
II. WHY ULTRA CAPACITOR? 
 
Ultra capacitors are extremely high energy density 
capacitors. Capacitors store electrical energy by 
physically separating positive and negative charges, 
in contrast to the chemical means a battery uses. They 
pack up to 100 times the energy of conventional 
capacitors and deliver ten times the power of ordinary 
batteries. Ultra capacitors can perform as the exact 
functional equivalent of a battery in a circuit  that is, 
as a primary source of current and voltage  with the 
exceptions that they have much longer life 
expectancies, better performance over time, and a 
different, but not problematic, output voltage to 
remaining power relationship. Ultracapacitors can be 
used for over a quarter million recharging cycles. In 
comparison, lithium ion batteries have less than two 
thousand cycle life span. The longer life cycle 
translates into low maintenance cost for ultra 
capacitors. The current worldwide ultracapacitor 
market is estimated to be over RS 1840/- crores, and 
has experienced double-digit growth rate in the past 
five years. 
Comparison of conventional storage technologies 
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III. RECHARGING BUS STOPS:  
 
The usual use of ultra capacitor in its conventional 
way does need continuous charging when used in an 
electric bus. This charging is provided by charging 
stations at regular bus stops for a city bus. As the 
recharging time for ultra capacitor is less than 40 
seconds it is possible for a city bus to have a sip of 
energy at regular intervals . Passengers take at least 
30 sec for entering and leaving bus at each station 
within which ultra capacitor can be charged, mean 
while collector at top of the bus rises to touch the 
transmission line which makes ultra capacitors 
charge.  

 
 
Ultra capacitor bus: 
 
IV. SPECIFICATIONS:  

 
 
V. CONSTRUCTION: 
 
 Bus contains ultra capacitor connected to electronic 
interface converter with double conversion and 

intermediary link or may be of single conversion. The 
design of the vehicle 
 

 
 
VI. POWER INTERFACE CIRCUIT: 
 
One of the main properties of the system with double 
conversion is that the voltage must be able to vary at 
both sides of the static converter, on the centenary-
side as well as on the super capacitor side. Two 
identical and reversible up-down converters are used, 
linked together with a common and constant DC-link. 
The energy flow can be either in one or in the other 
direction, allowing the full-loading of the storage tank 
from a lower line-voltage, or when necessary the 
feeding of the traction-line in a current-controlled 
mode with superimposed regulation of the line-
voltage. Even if the interface-function between the 
super capacitors and the line could be realized by a 
buck-boost converter from the point of view of the 
different possible voltage-ratios of line and tank, the 
chosen topology guarantees a continuous conduction 
mode on both sides.  By the Interface converter with 
single conversion, a simple solution is represented, 
using a single inverter-leg, allowing the voltage 
adaptation of the super capacitor tank during its 
discharge. In this case, a DC-side filter involving L1 
and C1 is required in order to benefit from the 
properties of a rigid voltage-source across the 
commutation cell, and to reduce the ripple of the 
current in the line. This solution has the advantage of 
its low price and can fulfill the function of the 
interface in most cases of the application. However, 
there is a disadvantage in the case of a strong line 
disturbance, especially when the tank is fully 
charged. In this situation, the super capacitor current 
and as a consequence the current in the upper diode 
of the converter-leg cannot be controlled. In order to 
limit the fast increase of that short-circuit current, a 
larger series-inductor must be used, together with a 
security device like a circuit breaker. As an 
alternative solution, fast fuses could also protect 
against over-current. In order to avoid downtime for 
repair in the case of an uncontrolled surge current, a 
converter-structure with the ability to control the 
current injection in any situation is preferable, even if 
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its costs are higher and energy-efficiency is lower. 
The converter topology represented in interface 
converter with double conversion does not have the 
disadvantages of the former, and can be controlled  
For a robust current-feeding mode in most cases of 
solicitation 

 
Interface converter with double conversion and 

intermediary link. 
 

 
Interface converter with single conversion 

 
VII. POWER CONVERTER:  
 
Ultra capacitors steadily drop in output voltage as 
they discharge, so a very lightweight device called 
a switching power converter may be placed between 
the ultra capacitor and the devices it is providing 
power to. This provides a precise output voltage right 
up until the ultra capacitor is fully discharged. In this 
way, the one electrical difference between batteries 
and ultra capacitors is easily, reliably, and 
inexpensively overcome. 

 
There is another benefit to this arrangement. Because 
the output voltage of an ultra capacitor is directly 
related to the amount of charge remaining, measuring 
the output voltage of an ultra capacitor or ultra 
capacitor bank directly indicates the amount of 
charge left, unlike the estimates that must be made for 
a battery, which continuously become more 
inaccurate as batteries age. Batteries can lie to us, 

showing full output voltage when they have very little 
power left to supply. Ultra capacitors can't do that. 
 
VIII. BACK UP RECHARGING METHODS: 
 
Recharging by regenerative braking: Ultra 
capacitors have another advantage over batteries in a 
vehicle; because of the high rate at which they can 
accept charge, they do a much better job at capturing 
energy from regenerative braking systems.  This is a 
technology  
 That turns a vehicle's forward motion back into 
electricity when you use the brakes. Because batteries 
can only accept charge at a comparatively slow rate, 
regenerative braking cannot work as well with them. 
Ultra capacitors make regenerative braking more 
practical. 
 

 
 
Recharging by solar panels at stops: Solar panels 
can be placed on top of ultra capacitor bus stations, 
serving both as a shelter and to convert sunlight into 
electricity. If powered by renewable electricity, the 
ultra capacitor bus could operate with a zero carbon 
footprint. When solar panels are placed on top of 
charging stations and surrounding buildings, Ultra 
capacitor Bus can be powered completely by the sun. 
The bus draws electric power from the charging 
station solar panels on sunny days, and from the 
electric grid in cloudy conditions. The Ultra capacitor 
Bus uses less than 10% the fuel cost of a conventional 
bus. Compared to a diesel engine bus, an Ultra 
capacitor Bus can achieve a lifetime fuel saving of Rs 
94,00,000. The vehicle is noise free and generates no 
tailpipe pollution. The ultra capacitor bus, when used 
in conjunction with renewable energy electricity 
production, would be a zero carbon transportation 
solution to mass public transportation.  
 
CONCLUSION: 
 
Hence ultra capacitor buses overcome all the 
disadvantages offered by electric trolley buses like 
overtaking, lane changing, turnings, side lane 
stoppage, free sliding current collector with overhead 
wires, de-wirement, free movement, switching at 
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turnings, simple laying of supply lines over crossings, 
more than one lane facility, separate roads etc. 
There’s just one simple logic: the best ultra capacitors 
can only store about 5 percent of the energy that 
lithium-ion batteries hold, limiting them to a couple 
of miles per charge. This makes them ineffective as 
an energy storage medium for passenger vehicles. But 
what ultra capacitors lack in range they make up in 
their ability to rapidly charge and discharge. So in 
vehicles that have to stop frequently and predictably 
as part of normal operation, energy storage based 
exclusively on ultra capacitors begins to make sense. 
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