
Private park of a car rental company:

- cars parked on a small distance of each other
- All new cars (more plastic parts that can be ignited 
more easly and producing more heat )
- All fuel tanks completely filled
- Fuel tanks made of plastic - leaking - pool fires
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The model is now deterministic but is intended to be 
used togheter with a probabilistic approach, because 
a large number of input parameters is quite 
uncertain and occurs in a wide range; 

closer parking distance, large car, more cars, new 
energy carriers, application of more combustible 
materials, more electrical appliances (increasing the 
probability of  short-circuits and self ignition) and so 
on....

- This justify the development of a relative simple
 model to predict the fire spread in a car park
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Slide 4FIVE- Fires In Vehicles, September 30, 2010, Gothenburg, SwedenJusten, at al, Daimler AG: Crash safety of li-ion batteries for hybrid vehicles

The Mercedes-Benz S 400 HYBRID
Architecture and Technology of the Hybrid System

Combustion engine : 3,5 lit. 6-Zylinder Otto Combined torque : 385 Nm
Electric motor : 15 kW Fuel consumption (NEFZ) : 7,9 l / 100 km
Combined Power : 220 kW / 299 PS CO2 emission (NEFZ) : 186 g / km

Li-Ion Battery

1 2 3 4 5 6 7
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HRR curves for single car and the time until the fire 
spread occurs originate from experimental research 
from the past years.

The model presented by 
Noordijk & Lemaire 
calculates the time until 
the fire spread  
assuming an  HRR 
curve for a burning car 
and calculating the 
resulting Radiative Heat 
transfert to the other 
combustible surfaces 
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For the time being the model is Deterministic and 
mainly based on the fire spread by radiation heat 
transfer
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- Emission of radiation - 30-40% HRR
- Heat Transfert by Radiation - shape, orientation 
and position of two surfaces
- Absorption of radation, heating and ignition of 
surfaces - simplest way - critical heat flux
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A quantitative assessment on the risk on structural 
collapse or loss of life can be performed by running 
a large number of parameter value combination in a 
Monte Carlo approach

In orded to achieve this, the relevant parameters 
(distance between cars, lay out, filling degree of 
garage, size and composition of the car, etc..) need 
to be identified (normal or Poisson distribution 
mostly..)

LIMITED COMPUTATIONAL COST
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Kai Kang - Daniel McNamee -  FS-world.com fall 2010

Working on uncertaines - FDS (modified) Parametric 
study on window glass breakage an fallout.
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Kai Kang - Daniel McNamee -  FS-world.com fall 2010

- For parametric comparison purpose was considered 
a limited number of combustible materials (cealing 
panel, seat, wall finishing -upper and lower-, floor 
carpet.

 - ignition source - gas burner 138 Kw - below a 
corner seat
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Kai Kang - Daniel McNamee -  FS-world.com fall 2010
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Kai Kang - Daniel McNamee -  FS-world.com fall 2010

Working on Uncertaines - Geometric Impact - the fire 
is affected by the environment
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Small scale model used to simulate a fire in a tunnel 
under a longitudinal air flow.

The combustion reaction rate is modeled as 
dependent on turbolent mixing of the fuel and oxigen.
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- CFD can give an accurate and detailed solution for  
a fire modelled by a volumetric burner in a specific 
case, with specific parameters

- Also, we have many uncertain parameters, 
solutions should be evaluated by experts and 
validated  by results from full scale tests

- Simulating the burning of combustible objects and 
the spreading of a fire adds further uncertaines...

- Perhaps better focus on keeping models as simple 
as possible, investing in more simulations...

                   Thank You......

mercoledì 2 marzo 2011




