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Introduction

) Fuel fire test in STANAG 4240

) Use of Jet Fuel/Kerosene or Wood (UN)

) Severe pollution: rising problem with future
environmental legislation

» MoD The Nederlands limited use of fuel fire

equipment per year
) Lookingfora &6écl eand sol ut
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STANAG 4240 requirements

Average T, measured with a minimum of 4 T C 6 3 800AC and heat

flux > 100 kW/m? (Value still under discussion)

For 2 out of 4 T C Gadter 30 seconds T> 550AC

Proper ignition for good flame spread

Minimum sampling frequency of T: 0.2 Hz

Munition item engulfed by flames

Wind speed <10 km/h

Munition article free in order to measure blast and fragments
Distinction between Type IV or V reaction

Radiation large component of heating

Heating duration minimal 150% of the estimated test time
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Requirements

Cheap test set-up components for easy replacement in case of
(severe) reaction of article
Fast replacement of damaged components
ONut s a msteadodweldisgd
Requirement by Dutch MoD
To enable testing of 155 mm munition item (1 m in length)

Safety!!
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Design: Heat source

Propane burns O6cl eanod

Heat Flux
Measured heat flux fuel fire:10-400 kW/m? (reduces fast to 50 kW/m?)
Propane 20-134kW/m?

Energy propane: ~ 13 kWh per kilogram

Roof burner uses 10 kg/h resulting in ~130 kW in case of optimal

burning (pressures between 2-4 bar, 27-54 Psi)

Munition item of 1 meter in length < 1,8 m? surface area

For obtaining 200 kw/m? A 400 kW power is required

For a homogeneous heating of such a large item the total amount of

burners is estimated at 16



Sketches of first test set-up
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Selection of components

> Roof burners

) Industrial burners too expensive

» Customized burners too expensive
»)Gas: propane can al so be used at
> Remote ignition

) Safety issue

» Ignition from central heating system

k.

» Check valves (closes in case of hose rupture)

) Safety components

) Sonic wind meter
) Data acquisition for
> K-type thermocouples (16 TC)

) Sonic windmeter



8
IMEMTS Oct 2013
Gert Scholtes, © 2013 TNO

m innovation
y | for ||fe e I

s

s sy
o L (L",&\\\\\\\l\\(“llllﬂthllllllLN IlmHHIlllHll

¥ ‘%\\\\ [

f,‘;f"v;;:;/'”/ i

L




9
IMEMTS Oct 2013
Gert Scholtes, © 2013 TNO

I lﬂlln -

II"IIMIIMMIHMMlllml'l lllﬂﬂlll

LT
(ot o

§F Y

wei '!“U o L LIS} l v‘“ ‘“\ HILLG. ]H\ ARG WA
AL TR TR AR
\i

innqvation
for life



