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Introduction: Lithium-ion batteries are system of choice because of
Its several advantages like it Is having higher energy densities,
lesser weight, good form factor, less self discharge rate etc.[1] For
the application of electric vehicle and smart-grid the higher charge/
discharge current (C-rate) needed from battery pack. In this present
study the Li-lon cell is charged and discharged at higher rates (5C).
After a critical review of the present literature several research
Issues has been identified in the thermal modeling of lithium 1on cell.
One of the iImportant research issues Is the non-consideration of
contact thermal resistance within the cell. So In this present study
thermal contact resistances are considered in between cell layers

and simulation results compared with standard literature data [2].

Thermal Contact Resistance
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Figure 1. Schematic of a Li-ion cell

Computational Methods: A one-dimensional cell model used to
model the battery cell chemistry and a two-dimensional model is used

to model the temperature In the cell.

» Thermal contact resistance is directly related to the heat transfer
between two connected bodies. In this work the values of the
contact resistances between electrode materials are calculated from
experimentally measured temperature data. The mathematical

formulation will be following:
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Where, q Is the heat transfer between positive current collector and
cathode material

A Is electrode area

T4 Is temperature at positive current collector of cell

T, I1s temperature at negative current collector of cell

L, .. Is length of the positive current collector of cell

K, . Is thermal conductivity of the positive current collector of cell
L, is length of the active cathode material of cell
K, is thermal conductivity of the active cathode material of cell

r IS the thermal contact resistance between positive current collector
and cathode material

Table 2. parameters of the

Table 1. Materials used for cell cell material

Thermal Density Heat
Conductivity | (kg m3) | Capacity
(Wm K1) (JkgiK1)

Name of the cell | Length of the |Used material
section cell section

10 pm Aluminum _ 170 2770 875
Negative CC 7 um Copper
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Figure 2. 1-Dimensional Li-ion cell Mode

Results: Thermal modeling enables us to understand the
thermal behavior of cells, quantification of heat generation
iInside the cell and changes in cell chemistry at the time of
battery operation.
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Figure 3. surface temperature Figure 4. Temperature
of Li-ion pouch cell vs. cell length

Line Graph: Electrolyte salt concentration (molim?®)
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Figure 5. Electrolyte salt Figure 6. Temperature vs. time
concentration vs. cell length with variation of thermal resistance

Conclusions:

» It is found that one of the reason of heat generation inside the
cell at the time of battery operation Is increased due to the
contact thermal resistance present In between different
sections of Lithium-ion cells like active battery material layers,
Current collectors, separators.

» For higher charge/discharge rate (C-rate) the heat generation
Inside the cell has been increased.

» The simulation result with consideration of thermal contact
resistance Is compared with the work done by J. Hoon Song
et al.[2] and the similar temperature change has been
observed after 3000 seconds cell operation.

» It I1s observed that that the thermal contact resistance values
are very less In between electrolyte soaked separator and
electrodes compared to the positive or negative Current
Collector with cathode or anode materials.
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