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Overview

®* Duration 2019 - 2021

* Five project partners

Vehicle Safety Institule m

MONTAN

UNIVERSITAT

WURVAUNILEDBENALAT

°* Funding

Federal Ministry

Republic of Austria . F F G
Climate Action, Environment, o A|S| F| 1 |N |A|G Promoting Innovation.
Energy, Mobility,

Innovation and Technology

* Test site ,,Zentrum am Berg“

Source: TUGTaz / VT

. BRAFA Webinar on New Energy Carriers in Road Tunnels Patrik FoRleitner

The information contained in this presentation remains the property of the IVT 2



\N /Y #.
I 1 Institute of Internal Combustion Engines and Thermodynamics -IG-rla!l

Experiments

* Single battery cells ‘.
° Battery modules

° Battery packs  —— 1m g

* Vehicles

Source: TU Graz / IVT
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Experiments - Vehicles

BVO1

BV02

BV03

BV04

BV05

Car type

Drive type

Ignition

BEV ca. 80 kWh, Startlng fro_m battery: triggering a Use of fire
compact car (2020) NMC short circuit in the battery by blanket
flooding with NaCl,,
BEV 24 kWh, Starting from battery: External heat
utility vehicle (2016) LMO supply with gas burners
ICEV : : o
SUV (2020) Diesel Starting from interior
ICEV : . :
utility vehicle (2010) Diesel Starting from engine compartment
Starting from interior Use of
BEV ca. 80 kwWh, | After 10 minutes: triggering a extinquishin
SUV (2020) NMC short circuit in the battery by g g
: : nozzle
flooding with NaCl,,
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Measurement setup

Velocity I Heavy metals (fleece)
Temperature = Jet fan
Gases (HORIBA)

Gases (ABB) + Gase (filterstacks) + Heavy metals (Quartz-filters)
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Results - Heat Release Rate

10

HRR [MW]

t Start thermal runaway

Experiments BEV
Heat Release Rate

==r=-===--------== Fire blanket: pull up
moo—---eemeceeceeo-oo------ Fire blanket: pull down
> ---------- Extinguishing conventional
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Results - Heat Release Rate
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Results - Heat Release Rate
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Results — Acid gases

Ne HCI [mg/Nm3] HF [mg/Nm3]

H;PO, [mg/Nm?]

SO, [mg/Nm?]

Height

BV0O1

BV02

BVO03 0,1

BV04 n/a 6,3 n/a n/a 3,7 n/a n/a n/a n/a n/a * n/a

BV05 18,8 | 35,0 | 2,6 0,5 9,3 0,7 n/a n/a na | 17,3 | 20,1 | 5,3

IDLH-30 81 286 1092 27

Note: n/a = not analysed, * = value less than detection limit
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Fire blanket

v reduced smoke propagation
X advisable only for phase of initial fire

Sourge: TU Graz / IVT
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Fire blanket

BRAFA

Brandauswirkungen von Fahrzeugen
mit alternativen Antriebssystemen

- BV01 -

l." n . - L
iy VYT ygp TP

MONTAN
Vor UNIVERSITAT
Graz University of Technology und Thermodynamik Vehicle Safety Institute ENGINEERS L s 1
"= Bundesministerium F F G
" = Klimaschutz, Umwelt,
Q A|Si F| l |N|A|G Energie, Mobilitat, Forschung wirkt,

Innovation und Technologie
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Extinguishing Lance

application manual or pneumatic
v" little amount of extinguishing water

v little space requirement
Hitting surface

X position of battery possibly unknown
¥ handling difficult

Clutch

Extension tube

— Tip with nozzles

Source: BAS Vertriebs GmbH, E-Loschsystem: Elektrofahrzeugbrande sicher abléschen mit dem E-Ldschsystem. [Online].
Available: https://www.bas-brandschutz.de/de/aktuelles/2020/e-loeschlanze.php
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Extinguishing Lance

BRAFA

Brandauswirkungen von Fahrzeugen
mit alternativen Antriebssystemen

- BP03 -
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Graz University of Technology und Thermodynamik Vehicle Safety Institute ENGINEERS
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Conclusions

* Tests performed for
« Battery cells, modules, packs
* Vehicles (3 BEV, 2 ICEV)

* Comparison of BEV:
« HRR: average HRR as ICEV, peak HRR higher
« Acid gases: HF increased values
HCI similar to ICEV
* Extinguishing techniques:
* Fire blanket: no successful application
« Extinguishing lance: difficult to use
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