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Table 1 Model parameter values used in simulations

Value
Parameter Al foil Positive electrode ~ Separator  Negative electrode Cu foil
Thickness of each component, o/um 16 57 15* 70° 9*
Particle radius, Ry/um - 3.5% - 8.704* -
Volume fraction of solid phase, & - 0.712 7 - 0.6333* -
Volume fraction of liquid phase, g - 0.219 8% - 0.2865" -
Bruggeman coefficient, a - 2° 1.5° 1.9° -
Initial concentrate of lithium, ¢/(mol'm ) - 13 083" 1 000" 25317° -
Initial concentrate of lithium in cathode, yq - 0.267" - - -
Initial concentrate of lithium in anode, x, - - - 0.829° -
Reaction rate constant, &g,/ (m2'5'm0170'5's71) - 5x107¢ - 2x10714 -
Reaction activation energy, E,g/(kJ-mol - 50° - 20¢ -
Reaction rate coefficient, a, - 0.5° - 0.5¢ -
Solid phase diffusion coefficient, Ds’ref/(mZ.Sil) - 1x1071% - 3.9x10714 -
Diffusion coefficient activation energy, E,p/(kJ'mol™") - 30° - 35¢ -
Diffusion coefficient of electrolyte, Dy/(m*s™) - - Eq. (18) - -
Electronic or ionic conductivity, ¢/(S'm™") e’ 3.8 Eq. (20) 1009 6e’®
Maximum concentration of lithium, ¢, e /(mol'm ) - 49000° - 31370° -
Density, py/(kg'm ) 2 700° 4 740° 1200¢ 2270 8 700°
Transference number of Li, 7, - - 0.363° - -
Ambient temperature T,,,/K 298.15
Thermal conductivity, K/(W-m K™ 238° 6.2° 14 1.04¢ 400°
Heat capacity, c,/(J'’kg "K' 875° 1016.6° 1545.1° 1095.4° 385°

a—Battery manufacture; b—Estimated; c—Ref. [19]; d—Ref. [20]; e—Ref. [21].

2 LSRRI R O SR A i 2 T TR AR R 2 I

Table 2 Correction of temperature dependence for relevant reaction and transmission parameters in electrochemical model

Parameter Correction equation Equation
number
Li diffusion E 11
coefficient in the Dy = D ¢ €Xp %D[T— - ?] 17
active material ref
Li diffusion 54
coefficient in . 1O[_“}_[ir-229-5on001c, ]-oAzzonomq j—4 (18)
the electrolyte 1=
Reaction rate Er| 1 1
Ky =K, o exp| -2 | ———
constant 0 Orref expli R [Tref T (1)
Tonic 6=10"%¢;X 1.2544 X (—8.2488+0.0532487-2.987 X 10 °7°+0.26235 X 10 °¢,~9.3063 X 10 °¢,T+
. _ 20
conductivity 8.069X 10 °¢,7°+2.2002 X 107 ¢} ~1.765% 10 " ¢} T)? (20)

Thermodynamic [1+%](1— +)—M(0.601—0.24x0.001c}15+0.982x[1—0.0052(T—294)]x(0.001c,)1~5) (21)

factor dlng, ©1-0.399

Open circuit

oU.
. Uy =Upyrof +—— (T —Toor) (22)
potential eq eq,re oT re
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Effect of tabs on temperature distribution in
laminated power cell

AN Fu-qiang"?, ZHOU Wei-nan"?, LI Ping'

(1. School of Institute for Advanced Materials and Technology,
University of Science and Technology Beijing, Beijing 100083, China;
2. Shanxi Changzheng Power Technology Co., Ltd., Shanxi 048400, China;
3. Beijing Idrive Automotive Co., Ltd., Beijing 102202, China)

Abstract: A forward design method based on the electrochemical-thermal model was adopted for a 40 A-h laminated
lithium-ion cell. Then, the tab structure of this cell was studied and optimized based on the validated model. It is found
from the numerical results that the heat flux between the tab and the cell core caused by heat generation rate difference is
the main factor that resulting in the temperature gradient distribution of the cell core. Optimization results of tab size
show that the maximum temperature of the cell core gradually decreases with the increase in tab width and thickness.
Besides, the maximum temperature difference in the cell core decreases with the increase of tab width and thickness in a
certain range. But when the two parameters both exceed the threshold values (the tab width is more than 70 mm, and the
tab thickness is greater than 0.5 mm), the index tends to increase. The main reason is that the decrease of the heat
generation rate and the increase of the heat radiation rate of the tabs makes its temperature lower than that of the cell core,
further playing a cooling effect on the cell core. However, the heat dissipation plays a bad effect on the uniformity of the
cell temperature distribution to the increase in the tab size.

Key words: electrochemical-thermal model; thermal parameter; tab size; temperature gradient
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