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Abstract:

We are everyday converting yesterday’s
science fiction dreams into reality in our ubiquitous tech
savvy world. We are experiencing the double edged
sword of every technical invention we bring about and
we are trying to balance the cutting edge technology and
its environmental harms. To balance both we need to
develop a greener environment. Our concept for smarter
city revolves around conserving energies and utilizing
greener technology. Electricity and fuel have become
mandatory requirements to our lifestyle. Solar energy is
the best and sustainable alternative energy resource for
both electricity and fuel. Solar power in India is a fast
developing industry. Our country's solar installed
capacity reached 26 GW as of 30 September 2018. Also
we as a nation are targeted to achieve production of 100
GW of solar energy by 2022.We propose Smart cities to
best contribute by implementing SOLAR VALLEYS
which are large scale solar power station built for urban
consumers through governmental agencies. If in the total
energy conservation of smart cities, 30% consumption
can be contributed as solar energy by creating solar
valleys for mass production of solar power to contribute
to the consumption of urban population. This solar
energy will be given to ELECTRIC VEHICLES as DC
supply. AFFORDABLE AND CLEAN ENERGY which
is one of the goals of 17 SUSTAINABLE GOALS OF
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UNO can be easily attained with this conservation
method. We also propose the use of the centralized
transport management system which could be
implemented by the use of smart card with RFID and
payment rechargeable facilities. This facility can monitor
all the vehicles and their travelling path and store the
datain cloud server. This card can also be used in electric
vehicle charge stations and toll gates. E-wallet concept
will be behind this smart card accessibility.

Keywords: Electric vehicles, Solar energy, Solar
Valley, Smart City, Green card

. INTRODUCTION

An electric vehicle (EV) is a vehicle powered
by an electric motor, instead of an internal combustion
engine (ICE), and the motor is run using the power
stored in the batteries. The batteries have to be charged
frequently by plugging into any main (120 V or 240
V) supply. EV has a much longer history than most
people realize. As EVs have fewer moving parts,
maintenance is also minimal. With no engine there are
no oil changes, tune-ups, or timing and there is no
exhaust. EVs don’t have ICEs in them. Instead,
electrical energy is stored in a storage battery or ultra-
capacitor, converted from chemical energy in a fuel
cell, or converted from mechanical energy in a
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flywheel. This electrical energy is used to power an
electric motor, which then turns the wheels and
provides propulsion. Since no fuel is burned in an EV,
they don’t produce the pollution that ICE vehicles
do.ICE vehicles can go much farther on a tankfull of
gas and could be quickly refueled. Now, urban air
quality issues, coupled with a rising awareness of the
problems associated with the world’s (and particularly
America’s) appetite for oil, have created interest in
EVs. Traditional lead-acid batteries have been
improved some over the years, but their energy and
power densities remain disappointingly low,
particularly when compared with gasoline. The focus
will be given to the two most common EV battery
technologies: NiMH and Li-ion. It is particularly
important for power engineers to understand the basic
chemistry of the different batteries, and specific EV
battery requirements of energy density, specific
energy, power density, cost, durability, etc. The EV
battery modeling will be introduced in the way that it
is suitable for power engineers to appreciate and use it
for power electronic interfacing converter design,
battery management, and system level studies.[1]

Il. BATTERIES FOR ELECTRIC VEHICLES
AND HYBRID ELECTRIC VEHICLES

Batteries have widely been adopted in ground vehicles
due to their characteristics in terms of high energy
density, compact size, and reliability.

a. Lead-Acid Batteries

The spongy lead works as the negative active material
of the battery, lead oxide is the positive active
material, and diluted sulfuric acid is the electrolyte.
For discharging, both positive and negative materials
are transformed into lead sulfate. The lead—acid
battery presents several advantages for HEV
applications. They are available in production volumes
today, yielding a comparatively low-cost power
source. In addition, lead—acid battery technology is a
mature technique due to its wide use over the past 50
years .However, the lead—-acid battery is not suitable
for discharges over 20% of its rated capacity. When
operated at a deep rate of state of charge (SOC), the
battery would have a limited life cycle. The energy and
power density of the battery is low due to the weight
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of lead collectors. Research efforts have found that
energy density can be improved by using lighter
noncorrosive collectors.

b. Nickel-Metal Hydride (NiMH) Batteries

The NiMH battery uses an alkaline solution as the
electrolyte. The NiMH battery is composed of nickel
hydroxide on the positive electrode, and the negative
ctrode consists of an engineered alloy of vanadium,
titanium, nickel, and other metals. The energy density
of the NiMH battery is twice that ofthe lead—acid
battery. The components of NiMH are harmless to the
environment; moreover, the batteries can be recycled.
The NiMH battery is safe to operate at high voltage
and has distinct advantages, such as storing volumetric
energy and power, long cycle life, wide operation
temperature ranges, and a resistance to over charge
and discharge. On the other hand, if repeatedly
discharged at high load currents, the life of NiMH is
reduced to about 200-300 cycles. The best operation
performance is achieved when discharged

20% to 50% of the rated capacity. The memory effect
in NiMH battery systems reduces the usable power for
the HEV,which reduces the usable SOC of the battery
to a value smaller than 100%.

c. Lithium-lon Batteries

The lithium-ion battery has been proven to have
excellent performance in portable electronics and
medical devices. The lithium-ion battery has high
energy density, has good high temperature
performance, and is recyclable. The positive electrode
is made of an oxidized cobalt material, and the
negative electrode is made of a carbon material. The
lithium salt in an organic solvent is used as the
electrolyte. The promising aspects of the Li-ion
batteries include low memory effect, high specific
power of 300 W/kg, high specific energy of 100
Wh/kg, and long battery life of 1000 cycles. These
excellent characteristics give the lithium-ion battery a
high possibility of replacing NiMH as next-generation
batteries for vehicles. NiMH batteries were priced at
about $1500/kWh in 2007.Since the price of nickel is
increasing, the potential cost reduction of NiMH
batteries is not promising. Li-ion batteries have twice
energy density of NiMH batteries, which are priced at
$750 to $1000/kWh.
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d. Nickel-Zinc (Ni-Zn) Batteries

Nickel-zinc batteries have high energy and power
density,low-cost materials, and deep cycle capability
and are environmentally friendly. The operation
temperature of Ni—Zn batteries ranges from —10 -C to
50-C, which means that they can,be used under severe
working circumstances. However, they suffer from
poor life cycles due to the fast growth of
dendrites,which prevents the development of Ni—Zn
batteries in vehicular applications.

e. Nickel-Cadmium (Ni—Cd) Batteries

Nickel-cadmium batteries have a long lifetime and
can be fully discharged without damage. The specific
energy of Ni—Cd batteries is around 55 Wh/kg. These
batteries can be recycled, but cadmium is a kind of
heavy metal that could cause environmental pollution
if not properly disposed of. Another drawback of Ni—
Cd batteries is the cost. Usually, it will cost more than
$20 000 to install these batteries in vehicles.Currently,
all available HEVs, such as the Toyota Prius, use
NiMH as the ESS. Ni—Zn and Li-ion batteries show
considerable potential but still need much work to
make them suitable for HEV use.

M. ULTRACAPACITORS

The UC stores energy by physically separating
positive and negative charges. The charges are stored
on two parallel plates divided by an insulator. Since
there are no chemical variations on the electrodes,
therefore, UCs have a long cycle life but low energy
density. The applied potential on the positive electrode
attracts the negative ions in the electrolyte, whereas
the potential on the negative electrode attracts positive
ions. The power density of the UC is considerably
higher than that of the battery; this is due to the fact
that the charges are physically stored on the electrodes.
Low internal resistance

gives UC high efficiency but can result in a large burst
of output currents if the UC is charged at a very low
SOC. Another feature of the UC is that the terminal
voltage is directly proportional to the SOC. The
development of interface electronics allows the UC to
operate throughout its variable voltage range.
Researchers are investigating various methods to
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increase the surface area of the electrodes to further
improve the energy-storage capability of UCs .UCs
can be used as assistant energy-storage devices for
HEVs. In urban driving, there are many stop-and-go
driving conditions, and the total power required is
relatively low. UCs are very appropriate in capturing
electricity from regenerative braking and quickly
delivering power for acceleration due to their fast
charge and discharge rates. Batteries have high energy
density,whereas UCs has higher power densities. Long
lifetime and low maintenance lead to cost savings. In
HEV applications, both batteries and UCs could be
combined to maximize the benefits of both
components. It is estimated that over 30 000 UCs are
at work in hybrid drives, delivering over 75 000 000F
of electric drive and regenerative braking power.
There are five UC technologies in development:
carbon/metal fiber composites, foamed carbon, a
carbon particulate with a binder, doped conducting
polymer films on a carbon cloth, and SOLAR
ENERGY

The literature on solar energy and EVs is
much more diverse than the previously reviewed
studies that integrate wind energy and vehicles.
Electricity from solar PV can be produced anywhere;
this provides more interesting methods to directly
integrate energy production and use in EVs. However,
it should be noted that the depth of analysis in this field
is not nearly as strong as with wind and electric
vehicles. A PV module efficiency of 14%, and a 15 m?
parking space, the average summertime production
would be 12.6 kWh and the winter average would be
3.78 kWh. This would be enough to meet most driving
needs in the summer, but not during the winter. The
paper does not assess the economic practicality of such
a system, the utility system benefits, or the
environmental benefits. However, 78 m? of PV panel
would be necessary to provide enough electricity in
December. The oversized PV panel would produce 67
kWh of excess electricity on the best summer days,
which could be sold to the grid to offset the costs of
the panel. 14-50% of the city’s passenger
transportation energy demand could be provided
through solar energy under the proposed system. PV
parking lot charging and other business models to
charge EVs with solar energy. Lot chargers could be
grid-connected or stand-alone units, sized to meet a
daily PV demand. The business models are not
analyzed in detail in this paper. Solar PV is estimated

113


http://www.ijartet.com/

k-él‘c
S—

ISSN 2394-3777 (Print)
ISSN 2394-3785 (Online)

Available online at www.ijartet.com

International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)

Vol. 3, Issue 3, March 2016

to be a cheaper fuel per vehicle kilometer than
gasoline, especially as PV module prices decrease and
gasoline stays around $4/gallon (USD) or higher. This
would allow EVs to be charged using electricity
generated on-site, avoiding transmission losses from
distant power plants or wind farms. Furthermore,
converting DC solar electricity to AC grid electricity
results in energy losses of around 10%; directly
charging the batteries from PV panels avoids those
losses. These two studies provide a proof of concept
for this approach, demonstrating the safety and
viability of this charging scheme. One method of
taking advantage of direct battery charging from solar
PV would be to combine it with parking lot chargers,
as described earlier. Alternatively, PV systems could
be mounted directly on the vehicle as an auxiliary
power source, also called vehicle-integrated PV
(VIPV). This has been done by universities in solar car
competitions for years, in which solar energy is the
primary power source for the vehicle. Solar cars are
not intended for commercial purposes; however VIPV
could be used with existing hybrid and electric
vehicles to improve efficiency. The idea is that vehicle
batteries would form a short-term buffer for PV
output. The calculations do not consider transportation
demand or any system analysis. Peak electricity
production from PV panels occurs at midday, a few
hours before the daily peak in electricity demand. This
means that electricity generated at the solar peak
would need to be stored for a few hours before use to
meet peak demand. Air source heat pump water heater
systems were modeled as a means to meet domestic
hot water demand while using excess PV electricity.
The study indicates that if 30GW of solar capacity was
installed in the area, just over 10 TWh of annual
production would be in excess. One million EVs and
1 million HPs could reduce this excess production by
approximately 30%, while five million of each could
absorb virtually all the excess production. Though HPs
were never modeled separately from EVs, the
marginal benefit of adding EVs to the system appears
to be greater than that of HPs.[5]

IV.  SOLAR VALLEY

Solar valleys are the foremost initiative for
this battery storage stations. The backup batteries will
be recharged with the solar power panels installed in a
huge area that provides DC supply to the stations. The
3.1 KW AC system is a 4.14 kW DC system made up
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of 12 345-watt panels, where each panel is about 17.3
ft2. So 12 panels would be about 207 ft? and if those
207 square feet of panels generates 6205kWh per
year, then one square foot of solar panel generates
about 30 kWh per year. Most electric vehicles cover
between 80 and 100 kilometers with 10 kWh. Their
low energy loss makes means that they are not very
energy intensive. While petrol or diesel engines
convert a maximum of 35 % of this energy into driving
force, an electric car reaches 90 % and more. With
these huge conservation of solar power to electric
vehicles,we can easily preserve renewable energy.

V. FORMULA
Battery capacity is measured in Amp Hours.
To convert this to Watt Hours by multiplying the AH
figure by the battery voltage.
It can be calculated by,
X*Y=Z

X=Battery size in AH
Y= Battery Voltage
Z= Power available in watt hours

The conversion of DC to AC is given by,

AC=DC/0.636
S.No Panel length(in sq.ft) Power(kWh)
1 1 30
2 10 300
3 207 6205

TABLE 1:Solar power given per year by panel

VI.  GERMANY’S SOLAR VALLEY

Most of Germany’s solar technology R&D is
carried out in a region called ‘Solar Valley’. The area
— that encompasses the former communist East
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German states of Saxony, Thuringia and Saxony-
Anhalt — has been coined Solar Valley by energy
companies, politicians and scientists wanting to
portray themselves as the photovoltaic equivalent of
the computer industry’s Silicon Valley in San
Francisco, US. Some might laugh at the name due to
the flatness of the region — no valleys in sight. But
there is no denying that Solar Valley’s photovoltaic
industry has, in little more than a decade, grown from
almost nothing to become a top player in this field —
housing dozens of young companies in all aspects of
solar cell production.[6]

VIl. COMPARISON OF BATTERIES
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VIIl. CENTRALIZED PUBLIC TRANSPORT
As public transport system is more familiar and
comfortable for 80% of the population of India, it
should be secured and easily payable with digital
transactions and e-wallet payments. The concept of
centralized transport can be briefed as all the public
transport  vehicles like auto,cab,bus,train are
connected through a cloud storage payment system.
All the vehicle details are stored along with their
owner details in cloud. It will be act as the back end
server of the system. Every activities of the vehicle is
monitored and stored in separate database. In case of
emergency circumstances with the history of database
we can easily find out the location and current status
of the wvehicle. This centralized system can also
provide the database about the vehicles that experience
higher utilization that is, the percentage of time they
are in operation than consumer vehicles are a
considerable contributor to climate change and poor
air quality.

IX. SMART E-WALLET CARD

Nol card is the smart card which is used in Dubai
for public transport system. As considering this card
as an existing idea, we are going to implement E-
Wallet card in our centralized transportation system.
This should be a credit card sized, contactless, store
value smart card. The card consists of RFID that
connects the user and back end server. With store
value we can make our payments and recharge it after.
As it has to be used in centralized transport system, we
can construct machine to machine communication. For
example, in emergency situation with the help of
M2M, the vehicles in the road can be alerted to provide
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way to emergency vehicle. M2M is going to
implement with the interrogator of the RFID. And also
it can be used as location finder of the user with back
end server of the system.

X. ~ CONCLUSION

In this study paper we have discuss about the
various type of batteries and their life cycle to
choose the best for electric vehicles. Analysis
states that Li-ion batteries will provide standby
life and cost effective. And also study about the
idea of implementing centralized transportation
system for public transport in India and benefits
of smart E-wallet card. In future we should utilize
more electric vehicles to protect our environment
and renewable energies.
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