DOI: 10.22034/jmeut.2025.62893.3447 JalS' g}, — A1 doxius IF+F e ylianli oY o lacds DO sl MY sslig 05lads ¢33 olSlils Kl smsnkideo 4yl

Ol o8] jokwds (G pad (695595 (YU L9 (6 5L 00 s (slo ) Sdobo (gilwaiangy
ey ool g 2o,

Samousavi@tvu.ac.ir «)| ! ¢yl 505« )l o oSS (Sl pwaige 09,5 (o2 p0 %‘59..»9‘0 aAlons doww

US>

&AL (bl (plo S FAsles (pnie Sl hls wpaz Joe jleslenul b ooy et (99,955 Vb 55 65k (2bo ) S poe albolss ol anlllas 5o
Ol ol Baa b ol S Saole aigy Slastin juew Coul il (gl a0 g,095 cud @l b Jow @l 5 gjleJoe GT-SUITE Jf58ls 5 o

Gilwaigs 5 DLl ol )5 Saoles (giludige Gl oy pl8 5 badlg) elis | Jobo wlaas Julge .l 0ol gy 2be )8 Sdlols p > oS 5 b S
plas” o a8 wb Wl gl o e 95,h Hloged laiae Blanl o)l 4 azgi b ol ploxil 0,50 V7 agl oz b e VO (gl Sy i, 5l oolaal b

Oy s Sl b ok 4 cend B0 Gl )5 (TAhls 2 ez aineS Lirb 2855 Sl 0 Lol ol bt sl ange Slyz wlgee gk
Gl sl b & e YEL Sl oS asbe pym 5 MV (uSilos (slo,S Uil o 5 Ll o)lg3 o Bam b sl o Sgue 1F/) (Sils (slo 5 il
-éele,@

b Zopoe g~ pseid 3L YL Sy L oSy 02,85 (ale S (T Alie s (59,995 g0 lS Lol

Optimization of the hybrid vehicle high voltage battery compact heat exchanger in order
to increase the thermal power and reduce the mass

S. A. mousavi  Department of Mechanical Engineering, Technical and Vocational University (TVU), Tehran, Iran

Abstract

In the present study, the high voltage battery thermal management system in hybrid vehicle was simulated using a new model with
geometrical details of the heat exchanger in GT-SUITE software, and the model results were validated by the vehicle test results.

Then the optimization of the heat exchanger was carried out to increase the thermal power and reduce the mass of the heat
exchanger. Optimizing the heat exchanger, the factors of number, length, height of tubes, and pitch of the fins were selected.
Optimization was done by genetic algorithm for 15 generations with an initial population of 16 cases. According to the conflict of
the considered goals, the Pareto diagram of the best results was presented, and each design can be achieved the optimal solution
according to the conditions. The results showed that considering the design with the minimum mass, the mass of the heat exchanger
is reduced by 55% compared to the basic design, and the average heat transfer power is improved by 4.1%. With the aim of
achieving maximum heat transfer power, heat transfer increases by 11%, and heat exchanger mass increases by 26% compared to the
basic design.

Keywords: Hybrid vehicle, heat exchanger, genetic algorithm, high voltage battery, lithium-ion battery, thermal management.
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f2 optimization = minimize heat exchanger mass
f1 optimization = maximize average heat transfer power
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