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Immersion cooling allows very 

good heat transfer from cells into 

cooling fluid.

This allows huge benefits, 

especially in high performance 

applications:

• Sports Cars

• Off-Highway

• …

One of the bottlenecks in battery 

cooling is always the contact 

between cells and cooling media.



We want to define an

 optimized cooling system design workflow

for

 immersion-cooled battery packs

“We“ are and we contribute to this project:

• Wattalps: Supplies data for their innovative high performance battery packs to the project
• Magma: Does 3D flow simulation of the battery modules with MAGMASOFT

• Magna: Supplies 1D thermal system simulation with KULI
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Filling & 

solidification

Heating & cooling

of cavities/tools

(Heating) & cooling

of E-motors

Heating & cooling of

traction batteries
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Plenty of 

variables

Strive for knowledge

Simulation

try & error

Literature



Number of 

cells

Coolant flow rate

Inlet temp.

Heat difference

between the cells

Coolant pressure & 

velocity

Coolant temperature 

during the cycle

Distance btw. cells

Process parameter (input values)

Quality measures (output values)

Final target
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Simulation result from

MAGMASOFT

Map this flow distribution to

an updated KULI 1D model



Individual cell-groups

(x14)

Mass-flow distribution

Heat transfer to

module casing
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Only little impact on
cell temperature levels
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higher, but still very low!
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Temperatures still
increasing at end
of target cycle…T
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Can we achieve steady 40°C
AND have a sportscar-feasible
cooling package design?

Side cooler

w ith fan

Front cooler

(ram air only)
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Yes, we can!

Tavg ≤ 40°C
∆T ≤ 1K
Pmax ~ 30kW
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➢ For optimal thermo management a deeper understanding of the components 

and their impact on the entire system is needed

➢ 3D simulations of transient behaviors of such systems can offer valuable input to 

the 1D system simulations

➢ In the future a simulation chain from the single cell to the battery module and 

hence the entire thermo system should be established 
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