SHODH SANGAM -- A RKDF University Journal of Science and Engineering

Thermal Analysis on Battery Cooling System of an
Electric Vehicle

Neeraj Raj1*, Sohail Bux™
#PG, Scholar, Dept. of Mechanical Engineering, AGONES college of Technology, Bhopal, M.P., India
# Professor, Dept. of Mechanical Engineering, AGONES college of Technology, Bhopal, M.P., India
Ineerajraj272@gmail.com
2 puxsohail@gmail.com

Abstract- Electric based vehicles are favored Lithium-
particle batteries for energy capacity on its specialized
elements. The greater expense, low release rate, long life
cycle, and restricted energy thickness of the presently
accessible particle battery brings about low effectiveness to
defeat these issues at their fullest limit. So modelling of
cooling plate has done by Solidwork 2021 software and
thermal simulation has performed on ANSYS 19.2
software. Here find out temperature results Battery
cooling system are taking like exiting design and new
design ,68.7 C and 69.75 CHere find out heat flux results
all four materials are Battery cooling system are taking
like exiting design and new design 2.1 w/mm? and 3.1
w/mm?2. So here it is cleared that exiting battery cooling
system more temperature distribution and less heat flux
released these all data find out with help of simulation
software by ANSYS workbench 19.2 Thermal transient
simulation platform So here find out less value of
temperature and heat flux new battery cooling system.
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I. INTRODUCTION

Electric vehicles (EVs) regularly depend on lithium-particle
batteries for their energy stockpiling because of their
particular qualities. Even though these batteries have
advantages their overall efficiency suffers when they are
used to their full potential [1]. The exhibition of EVs is
intently attached to the battery limit, with the center
temperature assuming a vital part in battery productivity.
Analysts like Wan et al [2] have investigated the warm
execution of little circle heat pipes utilizing water-copper
nanofluid, while others, as Mochizuki et al (2014), have
zeroed in on heat pipe-based detached crisis cooling
frameworks for the protected closure of atomic power
reactors. Thermal management systems and techniques for
modifying the anode of lithium-ion batteries have been
reviewed by Zhao et al. [3].

The temperature of a battery essentially impacts its charging
and releasing rates, making successful warm administration
vital for EV battery packs. Nonetheless, the intricacy of
these frameworks adds to an expanded in general expense,
representing roughly 10-20% of the complete battery pack

cost. Lithium-ion batteries are particularly susceptible to
thermal runaway events.

Li-ion cells typically degrade over time. Nearly all batteries
are affected by temperature, which is especially important
given that high currents cause more heat to be produced
during performance-oriented driving and rapid charging.
The essential wellsprings of force age in a battery cell are
electrochemical responses and joule warming coming about
because of electron development inside the phones.

Ideal Li-particle battery execution happens inside the
temperature scope of 25 to 40 degrees Celsius. The
batteries' lifespan is shortened when they reach
temperatures above 50 degrees Celsius. Even the
degradation of a single cell can have a significant impact on
the performance in this way expanding the battery's life
expectancy. There are two primary sorts of BTMS: systems
that are both active and passive.
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Fig.1 Air cooling system

Il. THERMAL MODELING OF COOLING
FRAMEWORK

The chemical responses that take put inside the Li-ion cells
create warm. A coolant is utilized to exchange this joule
warm from the cells to the warm pipe cooling plate in
arrange to viably oversee it. The coolant transports the
produced warm from the cells to the warm pipe cooling
plate through a medium. Consequently, the joined escalated
starting from both the cooling plate and the contact plate is
passed on to farther concentrated move warm channels,
going through these escalated channels earlier to arriving at
the contact plate. The auxiliary contact plate, which is
associated to liquid-cooled cold plates, gets the warm over a
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longer separate through the farther warm exchange warm
channels. These virus plates discharge heat through
constrained convection of cooling water in microchannels.
Water is overwhelmingly picked as a coolant because of its
incredible warm properties and high intensity move
coefficient. The general warm opposition of the power pipe-
based Battery Warm Administration Framework (BTMS)
can be ordered into three kinds of warm obstruction: heat
pipe resistance, cold plate forced convection resistance, and
contact resistance. To effectively dissipate the heat
generated by the chemical reactions that take place within
the Li-ion cells, this multi-stage procedure involves intricate
heat transfer mechanisms. Water was chosen as a coolant
due to its superior thermal properties, which contribute to
the BTMS's overall effectiveness in managing the battery
system's thermal aspects. The outline of warm obstruction
parts highlights the requirement for a thorough way to deal
with address different protections and enhance the
exhibition of the BTMS in keeping up with the ideal
temperature levels inside the Li-particle cells.

IHI.LRESEARCH METHODOLOGY

With everything taken into account, there are two central
fragments that were performed at this moment. The
essential fragment is to develop a 3-layered model of the
grip circle, followed by performing restricted part
examination using business limited part (FE) programming
to consider the warm furthest reaches of the business grasp
plate as showed up in figure under.

IV.RESULTS

Fig.2 CAD model of batter cell arrangement case 1
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Fig.3 CAD model of batter cell arrangement case 2
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Fig. 4 CAD model of batter FEM results

V. CONCLUSION

Here it is cleared that exiting battery cooling system more
temperature distribution and less heat flux released these all
data find out with help of simulation software by ANSYS
workbench 19.2 Thermal transient simulation platform So
here find out less value of temperature and heat flux new

battery cooling system.
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