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ABSTRACT

The choice of this paper is to enhance the reader - widespread
operational traits with various kinds of batteries, the charge and
discharge dynamics of the battery version with six battery sorts, an
upgrade and smooth-to- use battery dynamic model. Comparison
among the six sorts of batteries, diverse parameters of the battery and
Simulation results deliver the only-of-a-type load situations of the Li-
Ion battery.

The proposed assessment is completed to turn out to be privy to the
immoderate overall performance of Li- Ion battery evaluate to 6
batteries and it's far studies for future paintings of the researchers.

This paper introduces a comprehensive analysis of the dynamic
overall performance of an electric vehicle system using one in all a
kind manipulate algorithms. The whole mathematical models of the
electric vehicle and its motor force device are defined in a scientific
manner. Furthermore, the vehicle dynamics are tested with several
control topologies to investigate the maximum suitable one.
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1. INTRODUCTION:

The modern-day-day massive petroleum resources
can be exhausted inside 50 years, every time they're
applied at modern-day intake fee. Almost numerous
ground vehicles consume petroleum. Approach in the
course of the improve of vehicular fuel financial
gadget have attained international attention. A hybrid
strength educate makes use of an electric powered
motor to adjunct the output of an internal combustion
engine (ICE) on the same time as acceleration and
redeem the power through braking [1- 4]. In hybrid
topologies, in considering the car isn't always
contingent on best one shape of fuel, they have lots
resource for the automobile, in opposition to an
emission discount to better performance and
performance enhancements.” There “are by means of
and big different sorts and sizes of EVs, HEVs and
PHEVs. However, the battery is a top aspect for all
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street cars. For hybrid cars, the battery want to
ceaselessly adopt and deliver electric strength, is
similarly a pinnacle issue of the primary importance.”

The first EV undertake rechargeable batteries
preceding to the discovery of the rechargeable lead
acid battery for a few part of a century. Latterly,
severe combinations have been superior as
commercial rechargeable electric powered batteries
suitable for overall performance of vehicles.

In the previous predictive manage strategies, the
value characteristic became based on control
variables, which includes torque, flux, and modern-
day, this means that that the control movement
depends entirely on the precision of the estimation
and prediction of those anticipated or measured
controlled variables, which can be affected under
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specific working conditions because of the reality of
size noise. Furthermore, the high computational
burden of MP DTC, which cannot be located out thru
all microprocessors similarly to ripples that have now
not however been definitely suppressed, prompted the
studies network to look for a higher control answer.
Thus, to overcome the shortcomings of MP DTC,
each different predictive manage approach is
provided in [25,26] entitled predictive voltage
manage (PVC).” In PVC, “the most awesome voltage
vector is selected primarily based on the deadbeat
manage method, and the feasible voltages are
examined inside the rate characteristic at once. A
finite manage set-primarily based completely PVC is
used to control the matrix converter-fed PMSM
drives [26]. In [27], a PVC approach is added to
control the IM strain right away thru deciding on the
precise voltage vector based totally at the” Deadbeat
approach.

This method for the belief of micro-electric powered
vehicle can be very tough.” That “is due to the reality
the mass is regularly loaded some distance past the
automobile's affordability, and it makes the car’s axle
load transference becomes complex. So itisn't always
conducive to the analysis of the automobile dynamic.
The research object is a natural electric powered
automobile. Analysis the have an effect on of slop
gradient, acceleration inertia and floor adhesion
coefficient. Then endorse a calculate approach of
most mountain climbing gradient. By the processing
the dynamic normal wuniversal performance
information, it is able to get the most driving strain at
the tire floor middle. Considering of the rules of the
slope axle load transference and the street adhesion
pressure, use the maximum using stress to calculate
the mountaineering capacity

2. Related work

This paper introduces a complete analysis of the
dynamic overall performance of an electric powered
powered vehicle system the use of unique control
algorithms. The whole mathematical models of the
electrical automobile and its motor electricity tool are
defined in a scientific manner. Furthermore, the
vehicle dynamics are tested with numerous manage
topologies to investigate the most suitable one. The
followed manipulate topologies had been the direct
torque control (DTC), the version predictive direct
torque control (MP DTC), and the predictive voltage
manage (PVC). The received effects confirmed that
the dynamics of the electrical pressure machine of the
automobile underneath the PVC system had been
higher as compared to the opposite manage schemes.

This paper doesn’t recall of the constraint of loss
steering. A natural electric vehicle as the research
item, evaluation the slop and acceleration inertia
pressure have an effect on at the the front and rear
ground reaction pressure. This paper proposes an
acceleration test technique of micro-electric powered
vehicle. So it provides a modern day endorse to test
and calculate the micro-electric automobile’s most
hiking gradient.”

Based on converting the vicinity of inconsistent cells,
this paper compares the general performance of
connection types of battery packs. The first is that
cells are firstly related in parallel and then the parallel
modules are assembled in series. The 2d configuration
is that cells are immediately linked in series after
which in parallel. By comparing the preliminary
capacities of the packs whilst cells are at all the
approaches of association, we end that those of the
primary % are extra dispersed than those of the second
one percent. When the cells in the packs are at the
same positions, the capability of the first percent is
continually better than the functionality of the second
one p.C

3. BACKGROUND THEORIES RELATED TO
BATTERIES

Batteries have been considerably carried out in ground
motors considering their function performance in
apprehend of SOC, power density, price, energy
density and reliability. “The elements consisting of
contemporary, internal resistance, SOC and
temperature that have an impact on coulomb
efficiency and voltage overall performance, will affect
electricity performance as nicely. An equation is given
to reveal how inner resistance and present day affect
the power efficiency. Typically, battery researchers
use three parameters to define electrochemical overall
performance: ability, open-circuit voltage, and
resistance. Capacity is a degree of the whole fee saved
in a battery.

3.1. Lead Acid Batteries

A lead acid battery consists of a poor electrode
manufactured from spongy or porous lead. The lead is
porous to facilitate the formation and dissolution of
lead. The outstanding electrode consists of lead oxide.
Both electrodes are immersed in a electrolytic solution
of sulfuric acid and water.

They are applied in again-up electricity resources for
alarm and smaller computer structures (mainly in
uninterruptible electricity materials; UPS) and for
electric powered scooters, electric wheelchairs,
electrified bicycles, marine applications, battery
electric cars or micro hybrid motors, and motorcycles.
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Fig 3.1 lead acid battery

Lead-acid batteries had been used for extra than one
hundred thirty years in lots of unique programs and
they are despite the fact that the most extensively used
rechargeable electrochemical tool for small-medium
scale garage programs.

MFogulrve plntc

" Fig 3.2 Lead-acid (Pb) batteries

Lead acid batteries are applied for igniting IC engine
cars and further strong lead acid batteries that
withstand extreme cycling and utilize a gel as opposed
to liquid electrolyte. In the ones cells the remarkable
plate possesses a robust cloth of lead dioxide and
horrible plate have a spongy lead as their capability
cloth. The plates are socked in an electrolyte of dilute
sulfuric acid. The sulfuric acid merges with lead and
lead oxide to induces lead sulfate and water, electric
powered power being generated on the time of
processing.

3.2. Nickel- Cadmium (Ni-Cd) Batteries

The nickel-cadmium battery (Ni-Cd battery or NiCad
battery) is a sort of rechargeable battery the use of
nickel oxide hydroxide and metallic cadmium as
electrodes. The abbreviation Ni-Cd is derived from the
chemical symbols of nickel (Ni) and cadmium (Cd):
the abbreviation NiCad is a registered trademark of
SAFT Corporation, in spite of the fact that this brand
name is generally used to explain all Ni-Cd batteries.

A nickel-cadmium battery (NiCd or NiCad) is a
chargeable battery used for portable laptop systems,
drills, camcorders and different small battery-operated
gadgets requiring an amazing energy discharge. NiCds

use electrodes manufactured from nickel oxide
hydroxide, metallic cadmium and an alkaline
electrolyte of potassium hydroxide.”

Fig: 3.3 Nickel-cadmium battery

Nickel-cadmium batteries are also called NiCad or
rechargeable batteries. They are product of plates of
nickel oxy-hydroxide and cadmium which are leveled
collectively and rolled in a cylindrical shape. The
nickel oxy-hydroxide is the anode and the cadmium,
the cathode.

These batteries have closely twice the specific energy
of lead acid batteries and the Ni- Cd battery
composed of a nickel Oxy-hydroxide for the positive
electrode and metallic cadmium for the negative
electrode. Nickel — Cadmium batteries have a prolong
lifetime and also fully discharged without damage.
Ni- Cd batteries have been extensively used in most
appliances comprise use in vehicles. Ni- Cd battery
has the merits of high specific power, prolong life
cycle, a huge range of operating temperature, a
minimal self- discharge and effective long term
storage.

Electrical energy during the process
Cd+2NiOOH+2H,0« Cd (OH) »+2Ni (OH) ,

At positive plate: Cd+20H —Cd (OH) +2¢

At negative plate: 2NiO (OH) +2H,0+2e¢ —2Ni
(OH),+20H

The rate of productivity of cadmium hydroxide is
precisely identical to its rate of transformation back to
cadmium. The functional voltage of each cell 1.2V,
the nominal capacity of the Ni-Cd cell is 1 Ah and
internal resistance of the cell is 0.06€2. The internal
resistance of the Ni-Cd battery is minimal; it is no
more as small as for the lead acid battery. Since the
internal resistance, the empirical formula of a Ni-Cd
battery is

R= No. of cells * (0.06/C53) Q

Where
R is the Ni-Cd battery internal resistance
C; is the amp-hour capacity at 3h rate.
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As relating to lead Acid battery, Ni-Cd battery
requires more cells to get a respective voltage, for
example requirement of 12V battery, the 6 number of
lead acid cells instead of 10 number of Ni-Cd cells.
The high cost of a Ni-Cd battery most often three
times that of lead acid ones, is redeemed to a scope by
its prolonged cycle life [1] & [4].

3.3. Nickel-Metal Hydride (Ni-MH) Batteries

A nickel steel hydride battery (NiMH or Ni-MH) is a
type of rechargeable battery. The chemical response
at the advantageous electrode is just like that of the
nickel-cadmium cell (NiCd), with each the usage of
nickel oxide hydroxide (NiOOH). However, the bad
electrodes use a hydrogen-soaking up alloy rather
than cadmium. NiMH batteries will have to a few
instances the capability of NiCd batteries of the
identical size, with extensively higher strength
density, although plenty less than lithium-ion
batteries.”

Fig: 3.4 Nickel-metal hydride battery

It has an identical performance with Ni — Cd battery,
the major dissimilarities exist in the NiMH battery the
negative electrode utilize hydrogen, immerse in a
metal hydride, which isolate from cadmium. The
positive electrode reaction is that the nickel Oxy-
hydroxide turned to nickel hydroxide through
discharge, at the negative electrode extracted from the
metal to which momentarily attached and results
forming water and electrons. The elementary concept
is a reversible reaction in which hydrogen bonds to
metal and later extracted as free hydrogen when
needed. Consequences for the function cell must be
fastened, as a crucial driver in the absorption / exude
process is the pressure of the hydrogen gas, which is
sustained at an equitable constant value. The
predominant chemical reaction of the NiMH battery
is

MH+ NiO (OH) «> M +Ni(OH),

At positive electrode: Hy+M—MH,H,+
2H,0+2¢

20H—

At negative electrode: 2NiO(OH) + 2H,0 + 2¢ —
2Ni(OH),+ 20H In regard of energy and power
density the NiMH cell is relatively desirable than the
Ni-Cd cell. The nominal cell voltage, internal
resistance identical to Ni-Cd cell [1] & [4].

3.4. Sodium Sulfur Batteries

A sodium—sulfur battery is a type of molten-salt
battery produced from liquid sodium (Na) and sulfur
(S).[1][2] This form of battery has a immoderate
power density (its electricity density is 5 instances
that of a lead-acid battery), excessive overall
performance of charge/discharge [3] and long cycle
life (>a thousand), and is made of less highly-priced
and non-toxic materials. The working temperatures of
300 to 350 °C and the quite corrosive nature of the
sodium polysulfides, inside the foremost reason them
to suitable for desk bound power storage programs.”
The “cell becomes greater low-fee with increasing
size. Commercially to be had cells are generally huge
with excessive capacities (up to S00Ah). This is
because of the truth large cells settle down at a slower
fee than smaller cells, making it possible to keep the
excessive running temperatures.”

These batteries were developed in 1970’s and
operating temperature ranges 300 to 350°C. The
positive electrode comprises of molten sulfur poly
sulfides and negative electrode comprise of molten
sodium. The primary sodium sulfur cell specific
energy is about six times that of lead acid cells. Solid
beta aluminum ceramic is an electrolyte, which
composed of the sodium ions and also segregate two
electrodes. The electrical energy from the reaction
expressed in the form of chemical formula is

2Na+ 4S—Na,S
At positive electrode: 2Na— 2Na" +2Cl'+2e —2NaCl
At negative electrode: S+2Cl'+2e'— SCl,

Sodium Sulfur (NaS) Batteries had been at the
beginning advanced by way of Ford Motor Company
in the 1960s and in the end the generation became
presented to the Japanese company NGK. NGK now
manufactures the battery systems for stationary
packages.”

This rechargeable battery system has remarkable
benefits of excessive theoretical energy density (760
Wh kg-1, primarily based on the whole mass of
sulfur and Na), excessive efficiency (~one
hundred%), remarkable biking existence and low fee
of electrode substances, which make it a really perfect
preference for desk bound energy garage.
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3.5 A room-temperature sodium-sulfur battery
with high capacity and stable
cycling”*‘performance

The sodium ions are transferred to the terrible
electrode thru the electrolyte to be inserted there into
the energetic material. Accordingly, an oxidation
(high-quality electrode) and reduction (negative
electrode) response take place at the respective
electrode. The cell voltage increases due to the fact the
mobile is charged.

3.5. “Zinc-Air Batteries

Zinc—air batteries (non-rechargeable), and zinc—air
fuel cells (automatically rechargeable) are steel-air
batteries powered with the aid of the use of oxidizing
zinc with oxygen from the air. These batteries have
immoderate energy densities and are highly less
expensive to provide. Sizes range from very small
button cells for taking note of aids, massive batteries
applied in film cameras that formerly used mercury
batteries, to very large batteries used for electric
vehicle propulsion and grid-scale power storage

Zinc—air batteries may be used to replace now
discontinued 1.35 V mercury batteries (despite the
reality that with a significantly shorter running life),
which in the 1970s through 1980s were typically used
in photo cameras and hearing aids. Possible destiny
packages of this battery include its deployment as an
electric powered vehicle battery and as a utility-scale
electricity garage system.”

Zinc-air batteries hire oxygen from the air to apply in
their cathode, and use an anode on the whole
composed of zinc and an alkaline electrolyte

Cathode can

Separator

Anode can

Zinc anode

Fig 3.5 shows a cut-out of a zinc-air button cell

The zinc-air battery is appropriate for operating of
road vehicles, oxygen reacts with the electrolyte at a
porous positive electrode. Liquid alkaline solution is
an electrolyte and solid zinc is the negative electrode.
The energy from acquiring by merging of zinc with
oxygen in the air and resulting zinc oxide. An
alternative way subject to the state of electrolyte,
electrodes and zinc hydroxide could be formed. The
chemical formula of reaction is

2 Zn+0,>27Zn0

Or

47Zn+0,+2H,0-47Zn (OH)

At positive electrode: 2Zn—Zn** + 2¢”

At negative electrode: O,+H,0+2¢'—O (OH) ,

From the above chemical reaction, foremost one is the
composition of zinc and dry oxygen resulting zinc
oxide; minor one is the composition of zinc and wet
oxygen resulting zinc hydroxide. This Zinc- air
batteries have higher specific energy effective energy
density and greater self — discharging because of
medium internal resistance. When relating to variant
type batteries, it has a higher internal resistance.
Battery nominal voltage is 1.2.V, and the cell's
nominal capacity is 1.0Ah [4].

3.6. Lithium-Ion Batteries

A lithium-ion battery or Li-ion battery is a form of
rechargeable battery composed of cells wherein
lithium ions pass from the terrible electrode via an
electrolyte to the exquisite electrode at some stage in
discharge and lower returned when charging. Li-ion
cells use an intercalated lithium compound because
the cloth on the first-rate electrode and generally
graphite at the negative electrode.” Li-ion “batteries
have a excessive power density, no memory effect
(other than LFP cells)[10] and low self-discharge.
Cells may be artificial to both prioritize strength or
energy density.[11] They can but be a safety threat
thinking about the reality that they include flammable
electrolytes and if broken or incorrectly charged can
purpose explosions and fires.”

NMC and its derivatives are appreciably used in the
electrification of shipping, one of the main eras
(combined with renewable energy) for decreasing
greenhouse gasoline emissions from vehicles.[19][20]
Improperly recycled batteries can create poisonous
waste, in particular from toxic metals and are liable to
fire. Moreover, every lithium and specific key
strategic minerals used in batteries have huge
problems at extraction, with Lithium being water in
depth in regularly arid areas and different minerals
often being war minerals which incorporates cobalt.
Both environmental problems have encouraged a few
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researchers to beautify mineral overall performance
and options such as iron-air batteries.”

PARTS OF A LITHIUM-ION BATTERY

ELECTROLYTE

POROUS
SERARATOR

ELECTROINTE

AMNODE (-}

LITHIUM-CARBOM

SIS Lart's Tadk Scimmom

[GRAPHITE)
":. aRAPHITE
LITHIUM
L oM
CATHODE (+) (LmHiun. 19N
METAL
[OMIDE

Fig: 3.6 Picture a world without lithium-ion
batteries

Discharging, the battery is discharged, hence lithium
ions transfer from the anode to the cathode along the
separator considering this is a forward chemical
reaction. Charging, the battery is charged, hence
lithium ion’s transfer from cathode to anode along
separator considering this is a reversible chemical
reaction. The three primary functional components of
lithium-ion battery are cathode, anode and electrolyte.
The anode of a conservative lithium-ion cell is
fabricated from carbon, the cathode made of metal
oxide and the electrolyte is a lithium salt organic
solvent. Electrical energy is generated from the
composition of lithium carbon and lithium metal
oxide results carbon and lithium metal oxide. The
chemical reaction of the battery is expressed as

Lix+M,0,-6C+LiM,0,

Lithium-ion battery has a higher energy, better high
temperature potential and recyclable. Battery nominal
voltage is 3.6V, minimal self- discharge due to the
very minimal internal resistance

3.7. Dynamic Model of EV System

The gadget, which emulates EV dynamic overall
performance, is composed particularly of 4 units: the
car version, the 3-segment induction motor, the 2-
stage voltage source inverter, and the battery. In the
subsequent subsections, the mathematical fashions for
the electric automobile, induction motor, voltage
supply inverter, and the dynamic version of the battery
are added.”

“The context of EV charging, dynamic load
management (or DLM) refers to optimizing a
belongings’ charging loads so that a) power is lightly
allotted to all of the EVs which can be charged
simultaneously and b) charging happens at a whole
quantity each time there may be enough capacity.”

There are 4 styles of electric automobiles: Battery
Electric Vehicle (BEV), Plug-in Hybrid Electric
Vehicle (PHEV), Hybrid (HEV), and Hydrogen Fuel
Cell. Each type varies significantly in range, charging
and/or refueling fee, and engineering & layout.

4. MATHEMATICAL MODELING OF
BATTERIES

Mathematical Modeling courses provide rigorous
steerage in essential mathematical standards and
abilities furnished inside the context of real-
international programs. The modeling competencies
provide analytical techniques for coming near issues
college students stumble upon in their destiny
endeavors.”

Significance of Battery Modelling The mathematical

modelling of a battery is substantial due to the

following motives:

1. Development of green BMS.

2. Key inside the improvement of
charging/discharging  strategies and  the
enhancement ofbattery ability.

Various types of batteries are demonstrated in section
I1, this section demonstrates charging and discharging
modes of operation by terms of mathematical
expressions and simulation model. The basic
complement circuit of battery and equations are

- | _ Pl
— R _*
Vi

E |
|

External
Load

Fig. 4.1: Basic Equivalent Circuit of Battery

From the Fig. 4.1

E=V +IR

V=FE—IR

Energyin Whr =V = Ahr

Where

E is the battery voltage

V is the output voltage of the battery or load voltage
of the battery

R is the internal resistance of the battery

I is the current of the battery.
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4.1. “The Process of Mathematical Modelling”

1. “Think approximately the trouble in a
mathematical manner figuring out all of the
key”“‘components.”

2. “Write down the applicable

simplifying as an entire lot as viable.”

“Solve the equations.”

4. “Compare the effects in
information.”

5. If the results agree STOP.”

5. COMPARITIVE ANALYSIS
DIFFERENT TYPES OF BATTERIES
Mathematical modeling is one of the bases of
mathematics training. Mathematical modeling is
defined as conversion interest of a actual trouble in a
mathematical form. Modeling involves to formulate
the real-lifestyles situations or to transform the issues

equations,

»

opposition  to

OF

in mathematical reasons to a real or believable state of
affairs.”

Diverse kinds of the batteries are differentiating
diverse parameters that are predominant to the
electric vehicular era as expressed inside the desk 5.1.
In this bankruptcy discusses programs of the batteries
and their differences.

In the electrical vehicle, fundamental aspect is the
battery and inside the desk four.l1 differentiates
diverse batteries with awesome parameters. The
prime characteristics of vehicular ESSs comprise
power density, power density, recycles time,
temperature, surroundings effect, power, SOC, length,
price, mileage, recharge time and industrial
availability. In all parameters, Li- Ion battery has
better overall performance.

Comparisan of Six Batteries

Table 5.1: Comparison of the Various Balleries

Twvpe of Lead- mo— i Sodium iy :
battery/parameters | Acid Ni-Cd ik Sulfur TN Lk
Wnrking voltage (v) | 2 1.2 1.2 2 1.2 3.6

B 20-35 4)-35 ~03 100

},’E:rm ) ey depending  depending | depending | (potentially 230 (4]

. | onusage  oncurrent | on power 200 Whikg) |
oy denslty | 5495 7090 -150 150 270 250-620
Specific power e - - - - 300-
(Wikg) 250 125 200 20K 115 1500
Power density (W/1) | -400 220-350 475 450 250 =400
Usahle SOC (%) 28 30 40 29 38 18-20
Internal resistance |, :;:::},4_
(ohms) per cell for a la-w_ =006 (low) | <006 (low) | ~0.06 (ow) Medium |'1.-fer
1Ah cell g i

lonw )y
Up to 800 500-1200 [ 3001000 e
Recyele limes L B0 (o B0 Loy RO l []ff:‘m 8% | Sa000 E-’JUF[I?E]
capacity cupacity discharee capacly =
Temperature (°C) - 1050 -A0-80 =6 300-350 -10-50 -20-T0
:,:.:;;::nmcntal Large Large Weak Large Weak Weak
10}, bt High as Very
Self-discharge 5 : z initially electrolyte is  low,
(% per day) - B3 Hpiaa battery need | leftin the 10%: per
| | W cyele minth
Power (kWh) 2-3 45 -7 4-5 3-4 -1
Cost ($/kWh) 120200 1500 2000 500 160 s
Mileage (milesy | S1H (15200 18250 1622, | 8-14.if -
] B boosted 20 boosted 25 | boosted 30 | boosted 29 boosted 20 40-'50'.
shoow | e | e 10 min, 2.3h,
Recharge time (h or | recharge HJ“"’S ;’1“,&._‘5’ %h while the BO%
min) in 1h S G 5 fuel is recharge
possible) capacity i | capacity 20 replaced in 1h
R 20 min) miin} : :
S:::;jl:r" amall cells
Commercially Readily \ G available, Not on the Very few Readily
availahle available o | butnot market at all | supplicrs availahle
dilficull for L calls
larger cells i i

@ IJTSRD | Unique Paper ID — JTSRD49718 | Volume -6 | Issue—3 | Mar-Apr 2022

Page 1333



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

6. RESULTS AND DISCUSSIONS

In this segment, best Li-Ion battery basic performance
became analyzed at first-rate situation, battery voltage
maintained at 12V. When battery is No Load, RL
load, DC Motor (EV) and AC Machine (HEV &
PHEV) noticed, the parameters of the battery are
SOC, Voltage, Current outcomes and their
performance became analyzed.

When the battery isn't any load situation simulation
version is proven in Fig.6.1.1 and the consequences of
the version shown in Fig. 6.1.2

I <50C » l:l
Volage (V) ]
<Cument (A}

-

Voltage Messurement

Discrete,
= e-lfs

powergui

Battery
Fig. 6.1.1: Li-Ion Battery No load simulation
model

— D [
o cvanege V>
— aCureat (Al

i i i i i i i I i
[ ol & 1] ad ¥ LE id 1) L &
—= Tl (@il

Fig. 6.1.2: Simulation Results for Li-Ion with No
load

When the battery is hooked up throughout the RL

Load, the simulation model as proven in Fig. 6. 2.1

l 1 T T 1 v T T
L
— <50C [%p
sl <Mt (V-
— =Gurmgss (Aix
- ZE s
gk
‘:‘Eli
% wp
ok
ok
1 L | | A | L i
d oF ad L 0E L T2 T4 1§ 14 -

— Timw fsoc)

Fig. 6.2.2: Simulation Results for Li-Ion battery
with RL Load

6.3 The Li-Ion battery is attached to the DC Motor
(EVs), the simulation modelling circuit diagram as
shown in Fig. 6.3.1 and the corresponding effects of
the circuit is shown in Fig. 6.3.2

“Yes, It is secure. You can join your DC motor
directly for your battery (if the voltages are equal)
.Your motor will work continuously ~100 hours in
this battery.

#

To Warkspaoe?
Cotinuas ®—> 1

—" it [ N O B pgspac
Aolage (V) ‘ u
Scope
T — L
—EH

Relyy  Refe Limiter

Gan -

S

—~ I Vechie
ce @

Fig. 6.3.1: Simulation modeling circuit for Li-Ion

]
i

battery with DC Motor
and corresponding simulation results are as proven in » o
Fig. 6.2.2
(]
i'-s.r.-mfnl:i!;. [ i — = = b
P e T | e w B o)1
et B I
i ftw
o 35
— D 1 1 3
- L
e 1P . | T .
m BL ;': s I 1
Li-lon Hatiery
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Fig. 6.2.1: Simulation model for Li-Ion battery Fig. 6.3.2: Simulation Results for Li-Ion Battery
with RL Load with DC Motor
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The Li-Ion battery is attached to the AC Machine
with the mixture of converter and controllers; it's
miles each HEVs and PHEVs. The simulation
modeling circuit is as proven in Fig 6.4.1 and the
simulation consequences of the corresponding circuit
diagram as shown in Fig. 6.4.2

Present-day cell phones (and laptops) contain lithium-
ion batteries, which do not need to be discharged
periodically to hold them "conditioned." The
"discharge periodically" advice is a holdover from
older styles of batteries, along with nickel-cadmium
and nickel-metallic hydride rechargeable batteries

A DC/AC inverter uses the high voltage of the battery
to pressure the electric motor; it's also used for
regenerative braking, putting electricity again into the
battery p.C.. A DC/DC converter is needed to attach
the high-voltage battery to the traditional 12 V
vehicle community.

Fig. 6.4.1 Simulation modeling circuit for Li-Ion
battery with AC Machine

In the particularly effects are plotted the SOC,
Voltage and Current verses Time, SOC of the Li-Ion
battery might be very minimum fee is probably
decreased with admire to Time, but the Li-Ion battery
related the AC Machine it will be expanded
excessive, at the same time battery might be
recharged while the Machine is walking in contrary
mode, due to this way the SOC of the battery is
decreased technique overall performance of the
battery is immoderate. But the contemporary of the
battery is whilst No Load scenario it shows zero as
established in Fig.6.1.2, in RL Load the modern-day
of the battery is slightly extended as proven in Fig.
6.2.2, the Li-lon battery is hooked up to the DC
Motor the modern-day is high that is as validated in
Fig. Five.6 and the Li-Ion battery is connected to the
AC device with the help of various converters the
corresponding effects, the present day-day is terrible
price be getting meaning battery might be recharging
condition suggests in the Fig. 6.4.2. it is applicable to
both HEVs and PHEVs.

7. CONCLUSION

This project presents comparative evaluation of the
six battery kinds with severe parameters of the
batteries are tabulated. In that desk, most maximum
first-rate battery is Li-Ion battery for diverse sorts of
motors, these are EVs, HEVs, Fuel Cell Hybrid
Vehicles (FCHVs), and PHEVs. Six forms of
batteries charging and discharging dynamic version
had been proven, and moreover scrutinize the
simulation outcomes of diverse load conditions for
Li-Ion battery.” Recent “dispositions maximum used
rechargeable battery is Li-Ion battery in automobiles
because of the amount of Cycles of the battery is
immoderate in comparison to all, the going for walks
voltage is higher, SOC is very Low, power is high
and the value is minimum associated with Ni-Cd and
NiMH batteries but strength density and particular
electricity is minimum. The proposed analysis is
completed to understand the excessive overall
performance of Li- Ion battery look at to 6 batteries
and it's far research for future work of the researchers.
Commercially lithium batteries are exceedingly
advanced, however there are predictions that with the
aid of 2020 lithium batteries can also have precise
energies more than three hundred Wh/kg, about 10
instances that of lead acid batteries.”
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