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.Consortium

) FTREDASS

Fire Defection and Suppression Simulation

Research and Development Programme for the
European Commission

Brite-EuRam I

A Three Year Programme commencing 1996

AUZADT YA it

_OBJECTIVES

Software models will be developed and validated for:

- A fire model capable of predicting the spread of fire hazards
throughout the atmosphere of a forced ventilated enclosure,
subject to a fire of prescribed characteristics

- A model which predicts the activation of fire sensors within a
forced ventilated enclosure

- A water mist/fire atmosphere interaction model
- A fire suppression model

» This suite of software models will enable fire scenario
predictions in various geometric environments and could be
used to reduce the design cycle of a fire suppression system

R B RLTASSRIVEH %:..,.fL .: 2

* Project Co-ordinator
- GEC-Marconi Avionics, England

Partners

Cerberus Guinard, France

SINTEF NBL, Norway

DLR, Germany

University of Greenwich, England

National Technical University of Athens, Greece
Civil Aviation Authority, England

* Subcontractors
—- Ginge Kerr

Consultants
- Aerospatiale, British Airways, Swissalr
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Requirements and Experimental Data.

Task1-

» Objectives
— To generate requirement specifications
- generic and specific specifications for models
- performance requirements for suppression/detection system
- Review and isolate existing experimental data

- Generate test data for validation of the generic fire, detection and
spray models

—Test Plan
— SINTEF fire trials
~ GMAV/DLR fire trials - optional

» Deliverables
- Specifications, test plans, trials reports

» Timescales
— February 1996 to November 1996




‘Task 2 - Fire. Model Development

+ Objectives
Development and evaluation of a generic fire model
~ geometry and boundary specification
-~ development of fire model
Verification of the generic fire model
Development of cargo compartment fire model
Verification of fire model for compartment

* Deliverables
- Specifications
- Implemented and tested generic and specific fire models
- Reports on model development, verification and usability
* Timescales
- July 1996 to December 1997

1

1
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Task 3.~ Interaction Model

* Objectives

- Development of generic water mist model
Verification of generic interaction model
Development of cargo compartment model
Verification of cargo compartment model
Development of surface application
Verification of surface application

* Deliverables

— Specifications
- Generic and specific models - cargo and maritime
- Reports on model development, verification and usability

e Timescales
— August 1996 to April 1998

RIEELTASCRIVERVTEWIB]
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-Task 5 - Val

N\

.Task 4 - Detection/activation System Model

* Objectives
—Improve reliability of current detection systems
- Define requirements for zone suppression systems
— Development of sensors
- Development and verification of sensor model
— Development and verification of detection/activation system mode

* Deliverables
- Specifications
— Sensor model, activation model
- Reports on verification

* Timescales
—July 96 to April 98

IREDT SOV ER VT E T IE o (R
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* Objectives

Define performance requirements for the suppression and detection
system

Development of suppression and detection system

- Optimisation of water mist, fire detection/activation system

- Generate system specification and development of demonstrator
System assessment
Appraisal and application

* Deliverables

— Performance and system specification

— Demonstrator

— Trials report, performance appraisal, final and exploitation reports
+ Timescales

— March 1998 to January 1999

ETHEITASER)

BA




“Bunsaur 1xau 9Y) J0J UIISIIO] JIE SINSII JWOS

[ory sueidoy-N -
syuafe Juswaoeydal -
:dais psg

[oqooe pue [QE] [ {Z] UOIEH UO SjI0m -
(8unqqnq jo paads ‘sonnuenb ‘saousenbas) Guidures jo uonesnundo -
1591 91 Jo uononpoidal Y1 ut 9IUIPYUOD -

dais sy

wea3oa s1s9 L

AydeiZoiewonyd oot Aq suonnjos sieSudwi oy Jo sasAfeue -

3[zzou Jou 9soy 1noyitm Iaysmunxs ayl Jo JunySrom -

uonensi3as sarmeradwsa) * sosuss usgAxo ‘oopia Jo Suiddoss -
(auysp 01 uonenp) ‘z Ju seSurdwi ySnosyy Jurdwes ‘(s 5) uonounxas [Nun 19ysmMIunxa 3yl

Jo 28reyosip :A[SnoaueynWIs ‘poyIear 9IE I JO SUOHIPUOD ATBUONEIS DINUM [ + 01 -
(are yo

1§)s ¢ Suunp | Ju 19Burdun yueyq e 1oy Suydures ‘a1y 9y3 Jo uonmu3i ;g1 -

0apIA ‘a1mesoduwial 9yl Jo uonesisigal ‘osuss uagAxo syi Jo o Sunrels -

91zzou a3y 01 uonsunf pue JaysinJurixs syl Jo JuuonIsod -

3[ZzOu JOou 350y INoylm JaysmSunxa sy jo JunySiom -

102030ad 1591

UONE|IUA P3]|0JIU0D Yitm 32eds pasordus e ur paserd s1 Joqueyd 9yl -
pawW|y 2Je SIS3) 3y -
(11 oyos(e [Ayia st [ory uasoyd Yyl -
‘saqoid Sundures uaSAxo oyl resu ‘ixd
JoYSINGUIIX? 9y} Jeau ‘FuIjied ayl e * X0q jary JO 19a0 W [ 'Y 2dA saydnosounsy) ¢ -
syonpoid uomsodwossp 10y s1aurdun premol Sundures -
JasAjeue susfAxQ premoy Jurdwes -
uomisod
apprw wt padeld (70619 S AN Prepuels ‘g g 2dA1) Jajowreip ul wo 9g jo ued jan -
(549 ‘1121 uoreH) 99e5-210] 2y} Jo a11Udd Y3 ur paoejd saysinSunxy -
(sz1s sures) uonisod y3ny ur s9[OY-1UIA ¢ -
(urr ¢z [ X OOV :9z718) uomsod MO Ul SI[OY-IUIA ¢ -
w zxZxg 2deys o1qnod -
:ajoym 9y Jo sydeiSoroyd
2wos pue Joqueyd 1521 Y3 jo o1dound Jo yodds B moys sarussedsuen Juwmopjoy oy
'suaSe Juswade[dal spiaoid [im yomym Auedwos cxgexa(] appnyj jo disy
SY1 YIim pauyap a1om ‘9[ZZou JaysIingunixa ayl jo uonisod ‘xoq [ory jo 9210yd ‘[020301d 153
"$a11j usppny
uo Aemeney)) wepy Aq paiuasaid syJom woly uonendsur Joo1 (gw 8) 9ZIS JIQUIBYD 1531 AY ]

J9quIEyd 1S3,

"s1onpold uorsodwodap

341 jO Suljdwes 1UIILYS UB PUB IIYSINSUILXS {3 B JO ISN Y] "3WN IWES Y1 18 ‘Sn Jqeud
[jn 1RY) WOOT 1531 19851q & ping 01 pue Aem SIY] Ul SNUNUOD O] 10U PIPIIIP 210J2I3Y] Sem 1]
"3sN JO SUONIPUOd

[BULIOU Ul SWIISAS UOTIOUIIXD 153) O] J[qe LUaIam 9m 1Byl paseadde 1t $1531 WAIRYIP oYY
_quieyd SN payipow e uo

paseq Sem YoIym Joqueyd 1s9) & STUNSIW S,A10 O1UR]Y pue WOy Y1 Fuunp ‘paisagsns ap

uoiIdNPOIuy



ZO'AHud-YuL
asng-{ul
Jwwelj-zul

puojeid-iul

8

2
{3 )suneisdwe |

g

§ %

8 NOTVH

| [Ty swen

-+ — — = o —— — — — -
7
|
wqaxd
Surdwws seo |
-1 1 ~
| N
) wed ~ Sv
I . ~ /7]
e SendnooowIn |
] - AN
o~ 13
!
|
I
I
!
|
* ondnooouse ]

Joskeun UeBAxo 0L

970 LY3WYOQ

MO WOl

Mmawm 1S



"SIMFEU” TESTING GROUND

1 - Origin  Simfeu = "Simulation de feu" = fire simulation
In 1981, the STPA technical and programs department of the French directorate for aircrafts)

ordered the CEPr (French test centre for aircrafts engines) to study and realise a new testing ground.
This testing ground had to simulate a fire in an engine compartment in order to test fire detection and

fire protestion systems.
€ Alm M i oin

Two types of installations were considered .

* first type - for little engines with on overturning that simulate an helicopter engine

- engine diameter 0,3 m
- overturning diameter 0,5 m
- overall length 1 m

* second type . for bigger engines

- engine diameter 0,7 m
- overturning diameter . 1 m
- overall length 2 m

The installations had to

simulate the different fittings and accessories that are mounted on the engine (pipings, diverse
housings,...)

simulate the air inlet and outlet of the overturning

. create an airflow between the engine compartment and the overturning and thus create a cooling of
the simulated engine

realise fluids flows on the engine surfaces (fluids such as oil, jet fuel, hydraulics fluids. )

the testing ground for little engine was achieved.

2 - Realisation of the testing ground
2.1 realisation of the simulated engine (transparency 1)
Its cold part is realised in ordinary steel.

Its hot part is rc {in refractory stainless steel

This hot part is localed on the 3/5 of the overall length.
Its wall has a thickness of 8 mm that give a thermic inertia close to a real engine 's one.

This simulated enginc is fitted, around itself, with simple geomeiric shaped elements tha
represent usual equipments really mounted on an engine (pumps, pippings, ignition housings
regulators ..).

These elements are mounted on the simulated engine with welding points in order to allow eas:
replacement or shape modifications.

The different systems that have to be tested can be mounted by - welding
- tapping
- drilling

A burner working with propane, is located inside the simulated engine body to heat the hot par
in refractory steel.

This burner can heat the simulated engine body o a temperature of 600°C (which is higher thar
the self ignition value of the different fluids that are used).

The simulated engine is fitted with connecting flanges representing the engine cases anc

compressor assembly.
. . . . . Come, .
The rear hot part with a 300 mm diameter, is fitted with a moving <ase In stainless refractory

steel of 200 mm diameter.

This cone has two functions -

- break up the burner flame
- allow a change of the heated surface

2 2 Realisation of the overturning (transparency 2)

It is an assembly of two half bases in stainless steel, of S mm thickness, with external tighteners
and 3 hatches. The overturning is moving in order to allow a variation of the internal pressure
through a modification of the out-flow section. The mobility is ensured through a screw
activated by a hand wheel and linked to a truck on which the overturning is fixed.

The upper half box is removable so that the installation of different equipments is easier 1o do

In another connection, there is an inlet that is connected to CO02 extinguishers in case of
dysfunction of the tested extinguishing system.

2.3 Ventilation (transparency 3)

An engine, mounted inside an overturning is of course ventilated.

That's why the testing ground is fitted with qn air generation system.



The airflow generated 1s 0,4 kg/s.

This airflow is representative of the airflow that can be found on a Turbomeca Makila type
engine

The air inlet is realised in front of the engine with a 194 mm diameter piping. Air distribution is
realised through various section decreasing from the front to the rear in order to obtain a good
spreading of the airflow between the engine and the overturning.

2.4 Combustible fluids tank (transparency 4)

2.5

This tank has a capacity of 10 litres. [t is realised in stainless steel. It can receive all types of jet
fuels, oils, hydraulics fluids.

A nitrogen pressurisation system is able to create a pressunsed leak inside the overturning
This leak can be

- sprayed through an injector

- a drip leak (unscrewing of a join)

- a continuous flow through a diaphragm or a bursted piping

Ignition of a fire inside the overturning (transparency n°5S)

The combustion of the different fluids can be achieved with the following methods

- self ignition against the hot surface

- ignition of the air/fuel mixture with a spark gap

- ignition of the air/fuel mixture with a short circuit of an electrical conductive that was
previously white-hot.

3 - Running of the testing ground

- filling of the combustible fluid tank
- choice of the ignition type
- definition of different parameters

. ventilation airflow and air speed
. hot surface temperature

. heated surface

. leak flow

- running of the burner

- adjusting of the temperature
- running of the ventilation

- starting of the leak.

After the starting of the fire, detection and extinction system can be tested.

4 - Possibilities of the installation

- fire detection and study of fire detectors performances

- fire extinction and study of the performances of the extinguishing devices (efficiency time of
extinction ..,

- study of the resistance 1o fire of such equipments as pump, filter, electrical connectors, ..
- study of the flammability of fluids in connection with

the ignition type

the ignition point position

the leak type

the ventilation size.

- study of the efficiency of extinguishing devices on real fires in harsh conditions (hot and cold
storage, vibrations...)

- study of influence of the extinction products concentration
- study of the fire triggering off mechanisms in connection with - - pressure

- oxygen content
- temperature
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PRELIMINARY AGENDA

INTERNATIONAL HALON REPLACEMENT WORKING GROUP MEETING
Tuesday and Wednesday, March 26-27, 1996
To be hosted by Lufthansa Tecnik and Airbus Industries

Hamburg, Germany

Tuesday, March 26, 1996

9:00-9:15
9:15-9:30
9:30-9:45

Introduction/Background/General Information
Review of Minutes of November 17, 1995 Meeting
Schedule for Halon Replacement Program

9:45-10:15 Discussion of Schedule
10:15-10:30 Break
10:30-12:00 Subgroup Leader Reviews/Presentations

10:30-11:00 Cargo - Full Scale Testing
11:00-12:00 Facility Development at FAATC
Testing at Wright Paterson AFB

12:00-1:30 Lunch

1:30-2:30
2:30-3:00
3:00-3:156
3:15-3:45
3:45-4:30
4:30

Handheld

Discussion on Handheld Extinguisher Minimum Performance Standard

Break

Discussion on Cargo Compartment Minimum Performance Standard
Discussion on Engine Minimum Performance Standard

Adjourn for Day

Wednesday, March 27, 1996

9:00-9:30

Comments on Published Reports/Status of Published Reports

9:30-11:30 Task Group Leader Presentations/Updates

Advanced Alternative Agents - B. Tapscott

Halon Restrictions Update - J. O’Sullivan

Agent Concentration - D. Dierdorf

Simulants - C. Womeldorf/B. Leach

Engine Work at Wright Paterson AFB - M. Bennett

11:30-12:00 Additional Discussion

12:00-1:30 Lunch

1:30-4:00
4:00-4:30

Working Group Member Presentations
Final Discussion/Next Meeting/Closing



