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Did you know?



Motivation
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Goals

• Scientific analysis of characteristics of electric vehicle fires in road 

tunnels

• Comparison of the fire consequences of an electric vehicle and a 

conventional internal combustion engine vehicle

• Illustration of expected risk based consequences for future road tunnel 

operations

https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2g-fG7t_UAhWL2RoKHRwfDZ0QjRwIBw&url=https://de.fotolia.com/p/202583291?k%3D3d%2Bm%C3%A4nnchen&psig=AFQjCNETgZ8JUMUpbG-p324SLNfJUfRouw&ust=1498716045021078
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Hypothesis

«Compared to conventional vehicles,

electric vehicles lead to increased fire hazards in road tunnels due 

to their energy storage»

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjf5MuKwt_RAhUJNhoKHSWrAXsQjRwIBw&url=http://profi-ueberwachungskamera.de/&bvm=bv.145063293,bs.1,d.bGs&psig=AFQjCNHpiUX2CDZla8t1eMf8xWBQ16zjKg&ust=1485509967474746


Experiment
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Approach

• Focus on battery

• Test of detached battery modules

• Scaling up the results to vehicle

• Special attention to gas emissions

https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjTkeml3MnUAhUDuhoKHc-8C4gQjRwIBw&url=https://www.linkedin.com/pulse/lithium-ion-battery-market-dynamics-opportunity-assessment-kumar&psig=AFQjCNHtQVrVgDo7nQ3xuC8_9fnuT0mTQQ&ust=1497955244848312
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi1l_-e-dLQAhWHHxoKHfkdDBUQjRwIBw&url=http://clipart.me/technology/compact-electric-car-43068&bvm=bv.139782543,d.d2s&psig=AFQjCNHAtGKizKVvz5Iv3XauV0VcUtVlAA&ust=1480680063274983
https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjsgsP7-NLQAhWFVxoKHZd-BwUQjRwIBw&url=https://www.mystorybook.com/books/179393&psig=AFQjCNGNGpzS6L_ODh1eh2YAYbJSJkaOFQ&ust=1480679991935334
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjW0JLAzcnUAhUBVRoKHRKzC48QjRwIBw&url=http://www.lovephoneshop.net/article/4/%E0%B9%80%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%99%E0%B9%88%E0%B8%B2%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%8A%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%88%E0%B9%81%E0%B8%9A%E0%B8%95%E0%B8%AF-%E0%B9%82%E0%B8%97%E0%B8%A3%E0%B8%A8%E0%B8%B1%E0%B8%9E%E0%B8%97%E0%B9%8C&psig=AFQjCNH1seVQNttHAVOnYqN4lNNjbQk_cw&ust=1497951253585548
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiJ4_D628nUAhXHLhoKHSRMDIAQjRwIBw&url=http://e-hike.net/content/samsung-sdi-showcases-new-ev-batteries-and-materials-auto-shanghai-2015&psig=AFQjCNH_l0uVf2WEWbSJEuhm92lq9rZZKw&ust=1497955128840783
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiJ4_D628nUAhXHLhoKHSRMDIAQjRwIBw&url=http://e-hike.net/content/samsung-sdi-showcases-new-ev-batteries-and-materials-auto-shanghai-2015&psig=AFQjCNH_l0uVf2WEWbSJEuhm92lq9rZZKw&ust=1497955128840783
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Test Material

36 cm

15
 c

m

Module (4.14 kWh)
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Scenarios

DetonationDetonation

HeatingExplosively 

formed penetrator

“Blunt impact with structural damage”“Penetrating metal wedge”

“Central, end-to-end penetration” “Constant, thermal stress”
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Location

Versuchsplatz 

«Durchgangsstollen Sedrun»

Messstandort Luftschadstoffe

«Brandstollen»

X

• No dilution by fresh air

• ≈ 84 m3/s

• Road tunnel dimensions

• Safety measures



Results and Discussion
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Visual Parameters

“Blunt impact with structural damage”“Penetrating metal wedge”

“Central, end-to-end penetration” “Constant, thermal stress”
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Video Clip (Recapitulation)
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Thermal Parameters

“Blunt impact with structural damage”“Penetrating metal wedge”

“Central, end-to-end penetration” “Constant, thermal stress”
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Chemical Parameters

½ module!

Never mentioned, 

surprisingly!



16

Changing thermal hazards?

• Energy-rich fire sources and spectacular effects

• High temperatures will lead to vehicle fires

• But: “Vehicle fire remains a vehicle fire”

• Design standards still valid
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Changing chemical hazards?

• Smoke is toxic anyways, but…

• …new substances and potential contamination risks

Car parks?
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Further implications?

• Safety equipment in tunnels sufficient!

• No extinguishing, only cooling: lots of water

• New potential hazards in underground infrastructures



Thank you for your

attention.

urs.welte@amstein-walthert.ch


