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Motivation:

• Thermal runaway (TR) concern in lithium-ion batteries  (LIB) [1].

• Focus on developing a spherical Test bench by Fraunhofer ISE.

• Tests conduction in inert environment due to production of 

flammable gases  [2].

• Challenge in achieving homogeneous inert gas distribution due to 

unique spherical shape of test bench.

• Devised novel inlet structure comprising five layers.

• Aim is to facilitate uniform dispers ion of inert gas throughout test 

bench.

• Presentation of simulation and experimental study results to assess 

effectiveness  of proposed inlet structure.

Experimental Setup:

• The spherical test bench, with a volume of 500 Liters .

• Multi layer inlet structure for gas distribution. 

• Equidistantly  repurposed cassette tape strips , affixed to the test 

bench surface, visualize airflow.

• Air flowing through inlet at 6.5 Bar pressure at airpipe connection.
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Conclus ion:

• Inlet structure effectively distributes gases despite 6.5 bar pressure; 

some airflow deficiencies noted.

• Consistency between simulation and experimental findings 

demonstrates the accuracy  of the s imulation model in capturing 

time delays  and localized flow deficiencies .

Validation:

• Partitioned each hemisphere into eight sections  for precise 

observation.

• Monitored movement of cassette tape strips  within each section to 

track airflow patterns .

• Recorded videos  of the experiment for data collection.

• Developed schematics  to v isualize experimental observations in 

picture form.

• Simulation and experimental results reveal higher velocities  near 

both the inlet and outlet regions .

• Certain regions  exhibit lower velocities , as shown in the figure 

below.

Simulation:

• Simplified model for the simulation study. Spherical test bench, 

upper part of the inlet, and     outlet.

• Test bench designed for 8 bar inlet pressure; simulation conducted 

accordingly.

• Fine mesh with 363,074 mesh elements . Study duration: 20 seconds.

Visualization of the Multilayer Inlet Structure: The figures illustrate the configuration of the multilayer inlet structure within the test bench
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Experimental Setup Visualization: The upper figures showcase the actual test bench hemispheres featuring inlet and outlet configurations, with 
strips securely attached to the surface using double-sided adhesive tape. Below, schematic renditions delineate the division of each hemisphere 
into eight discrete sections, facilitating clear visualization of airflow patterns.
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Temporal Evolution of Nitrogen Flow and Concentration: The first three figures depict nitrogen flow patterns within the test bench at 0s, 5s, and 10s 
intervals, respectively, while the fourth figure illustrates the progressive increase in nitrogen concentration over time within the test bench 
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