


ENCLOSURE FIRE DYNAMICS MODEL 
PLAN OF THE PRESENTATION 

1) PRACTICAL SITUATION, WHY A FIRE DYNAMICS MODEL? 

2) DIFFICULTIES IN ESTABLISHING A MODEL. 

5 )  BR EF REVI EU OF ENCLOSURE-FIRE MODELS AVAILABLE 

4 )  OUR APPROXIMATION OF THE PRACTICAL SITUATION, 

5 )  OUR MODEL, 



PaACTSCAL SITUATION 

1T HAS BEEN SHOWN BY GLOBAL MODELING OF EXPER IMENTAL DATA THAT FIRE CAN BE 
LIMITED IN ITS PROPACATI ON BY TWO FACTORS: 

LACK OF 0 2  (VENT1 LATI ON, ENCLOSURE VOLUME) 

LACK OF FUEL (FUEL LOAD, FUEL SURFACE) 



J 
(contd) 

1 

THE OUTCOME OF THE F1;IE IS STRONGLY INFLUENCED BY VENTILATION PATERNS 

THE OUTCOME OF THE F l RE 1 S STRONGLY l NFLUENCED BY THE LOCATl ON OF THE F l RE 

a THERE I S  A STRONG TEMPERATURE CHANGE NOT ONLY I N THE HOR IZONTAL, BUT 
ALSQ ! N T!-!E VERT!CAL DIRECTION DUE TO A I R  BUOYAKCY 

SURFACES, OTHER THAN THOSE BURN1 NG, ARE FURTHER IGNITED DUE TO 
RADIATI  ON AND/OR CONVECT1 ON FROM THE EX1 STING FIRE 

GLOBAL MODELING CANNOT PRED ICT THESE L A T E R  FIRE CHARACTER 1 ST1 CS -- A E T A  ILED ANALYTICAL MODEL IS  NEEDED 



DI FFICYLT: ES lN ESTABLISHING A MATHEMATICAL o r -  RODEL DESCRIBING FIRE I N  AIRCRAFT 

LACK OF DATA TO INDICATE LEVELS OF TURBULENCE TRANSPORT 

(cM2/SEC) 

3) COMBUSTI ON ASPECTS 

LACK OF KNOWLEDGE ON THE DETAILED CHEMl CAL MECHANISM, LACK 
OF DATA (E AND A) TO APPROXIMATE THOSE MECHANISMS BY A ONE 

STEP REACT ION n 

4) ~ E S C R  IPTION OF THE COUPLING BETWEEN COMBUSTION AND TURBULENCE 

5) RADIATION ASPECTS 

VIEW FACTORS, EMISS I V I T I E S ,  GAS PHASE ABSORPTANCE AND TRANSMITTANCE 

6) BOUNDARY CONDITIONS AND WALL EFFECTS 

DIFFICULT TO CORRECTLY APPROXIMATE BOTH WALL AND CORE PHENOMENA 

WITHIN R E A ~ G Y A B L E  CONSTRAINTS (MONEY, TIME, COMPUTER TIME) 

7) LACK OF THERMOPHYS I CAL AND THERMOCHEMI CAL CONSTANTS FOR VARIOUS 

MATERIALS THAT ARE USED I N  AIRCRAFT, 



REVIEW OF ENCLOSURE - 
FIWE MMObELS 

- 
r n c t r l c  

CICKD 4~~n1ncs 
CWW CAfA -.) 

MOOR 
RfOUlltD TtTsl l a  

A 

I 4 
T)(RWnWSlCAL 

W A fCAL MOPCITICS, 
C A l l W  Of tUtL SlOlCMlOkYlRl  

V A I I O V I  CUWDMIII. 
I ~ ~ M I C K ~ ) .  4 1 4  7 J I  lVIA TIIS: S R C I l  AWO 
tom COWQMIUTlW 

T 

I 

UK U I  ~ ~ ~ ! m *  ' D W  B W Y t  U I  

I I I ADSOII,IM;AND fAUOIROCK11 

MU~IIUSD TO ~ l n l * ~   up^^ MOWI InW. 
UYU. FUWY 
nADIA,lw MOML ARO rum IN 

I 

r 

N 
MIAT nrnua to p a  QASITICATIQ~ 

I WALLS AN0 
I D U C I  BOOY? rANQ' fUW M H S I  CWUlUSllfrN 

, I , CLlllWO 
KUMIMooa ffflClENCY 

1 I I 1 1 I I I 
I 

9 I I 
M I S  C H U T  mAUm to I 

I I I t  I 

i 
CI'LING 

I 1 I 
I I I I I I 

N 
I i BURNIWO RAHS 

# I i 
I 1 ; I ; ,  I 

c - IM~RICAL IURIT R~QUIRLD P - ~ I D I ~  w-UWIWOW 
st - swl-wmnlw NA * NOT A C R I C A B U  



U
A

rG
:i<A

L PA
G

E IS
 

O
F POOR Q

U
A

LITY 





I
 

n
 

Q
Q

 
"I" + 
ZI." 
w

 I- 

E
 
u
 

QI 2 
+ 



A
 

- 
\
C

 

(D
 

rg
 

'I 
C

- 
)
r
 

*
3

 

-1 
2
 

+ 
n

 
re, 

re, 
+Ix C

 
X

 

-12 
,
 c
 

Q
, 
- 3 e e! V

) 

, E
 

L
 

Q
, 

.c
.r 

9
 
3
 

u
 

C
 

0
 

0
 









PRESENT AND FUTURE WORK 

1) M~~~~ 'HE RADIATIQN TERMS 

--  I N  T'4E ENERGY EQUATION 

- I N  T 4E BO'JNDARY CONDITIONS 

2) 'INCODE THE FQUATIONS 

- SELECT A COMPUTATION SCHEME 

- TRANSFORK THE EQUATIONS FROM A 3IFFERENTIAl. 

TO F FIR!'E F09M 

- DEVE-OP A COMP'JTER CODE 

3) ~ S C E R T  41 N T'qERMOPHYS I CAL AYD THERYOCHEC I CAL CONSTANTS 

'HAT A ? €  RE'-EVENT TO AIRCRAFT MATERIALS 

4 ';HARACTERIZTHE FLOW CONDITIONS IN AIFCRAFT (LEVELS OF 

YURBULENCE) USING AVAILABLE EXPERIMENT~.L DATA 


