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Abstract : The rapid adoption of electric vehicles (EVs) is creating growing demand for battery cells with higher energy
density. High-capacity cells operate with high heat generation, and experimental studies that identify the thermal and
electrochemical characteristics of high-capacity batteries remain limited. This study investigates the thermal and electrical
performance of EVE Energy’s INR 4695P, which features a tabless structure, under various environmental temperatures and
C-rates. Meanwhile, reversible heat is calculated from the OCV test. Results indicate that the maximum temperature occurs
at the upper section of the cell. Charging capacity exhibited a positive correlation with ambient temperature and attained a
maximum of 29.04 Ah at 45 °C. Discharge tests from 0.3C to 1.5C revealed that surface temperature rose with C-rate,
reaching 40.9 °C at 1.5C under an environmental temperature of 25 °C. These findings serve as critical baseline data for
developing optimized thermal management strategies in high-capacity EV battery applications.
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Fig. 1 Tab design of single tab battery and tabless battery
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Fig. 2 (a) Experimental facility for the battery test, (b) jig,
(c) temperature sensor positions and dimensional
specifications
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Table 1 Operating parameters of EVE INR 4695P

Parameters Yobe
Nominal capacity 29.3 Ah
Maximum voltage i
Minimum voltage ol
CC/ey, 03¢
Standard charge Cutoff : 0.05C
‘ ] DC,1.5C
Maximum discharge Cutoff:3V
Maximum temperature 60°C

Table 2 Test conditions of battery cell

Parameters Value
Temperature 0°C, 25°C, 45 °C,
Relative humidity 40 %
Static discharge rate 0.3C,0.5C, 1C, 1.5C

Static charge rate 0.3C, 0.5C, 0.75C, 1C

START

| Stabilize Environmental Temperature and Hurnidity for 1 Hour |

Fully Charge to Maximum Voltage using CC (Constant
Current) method, then to Cutoff Current using CV
(Constant Voltage) method

¥

| Rest for 1 Hour for Internal Battery Equilibrium |
¥

| Discharge to Minimum Voltage using Constant Current |

Rest for Battery Temperature Stabilization after Discharge |

END
Fig. 3 Procedure of static capacity test
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Discharge! Charge at C/20 to next SOC level |

Rest for 30 minutes

| Record the voltage (OCV) and all other data |

Fig. 4 Procedure of OCV (Open Circuit Voltage) test
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Fig. 5 Battery surface temperature at various locations
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Fig. 6 (a) Voltage at various charge rates, (b) maximum surface
temperature at various charge rate
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Fig. 7 (a) Voltage at various environmental temperature, (b)
CC/CV charge capacity and time at various environ-
mental temperature
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Fig. 8 Battery surface temperature at various locations
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Fig. 9 (a) Voltage at various discharge rates, (b) maximum
surface temperature at various discharge rates
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where x;: environment temperature (K)
¥,: open circuit voltage (V)

n =3 (3 environment cases)
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Table 3 OCV of EVE INR 4695P at various temperature

Temp (°C) 0 R

SOC (%) Open circuit voltage (V)
100 4170526 417442 4.1691
90 4.08378 4.088179 4089848
80 4064003 406621 4070417
70 3.955958 3.961254 3.96496
60 3.85693 3.864077 3869313
50 3765963 377293 3.78522
40 3.671131 3.677709 3.69003
30 3.596529 3.593009 3.59651
20 3.49108 349272 3.501978
10 3375134 3377849 3.39828
0 3.144736 3.0886 3.148376

Discharge rate : 0.3C
Environment : 25°C, 40% RH
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Fig. 10 Reversible heat generation rate according to SOC
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