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OBJECTIVES OF SCALE MODEL FIRE TESTS

@® CRITERIA FOR FIRE/FLAME OCCURANCE

IDIFFUSIVE VS PUFF BURNING) '

® IF DIFFUSIVE, PREDICT:
® L AME GEOMETRY

® ASSOCIATED THERMAL ENVIRONMENT
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FIRE/FLAME CLASSIFICATION

@® DiFFusIVE air ’(/\

e PRIMARY - DIRECTLY OVER POOL &
A N ol
... - i
==--H,
L SECONDARY - INSUFFICIENT 0,
“/““'

DIRECTLY OVER POOL - FIRE

STABILIZES HIGHER /‘{,/ E Q e o
e.j. 3'3 m’ ". vich o

P P ————

®  PREMIXED - PUFF BURNING
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PRIMARY AND SECONDARY FIRE SCALING CONCEPTS

MOLECULAR TRAMSPORT "UNIMPORTANT”

COMBUSTION IS DIFFUSION - (AS OPPOSER TO RATE-) CONTROLLED
® Vo |}

® 1 oec LIV e}

® jec |y e (92

IGNITION CRITERION - CRITICAL coucenrnAtlbn

CONDITIONS FOR VALIDITY
o FULL TURBULENCE - BASICALLY A SIZF RCQUIREMENT

e NO PRE-MIXING - UBIQUITOUS IGNITICN SOURCES, '
HIGHLY IMPERFECT MIXING }
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PRIMARY FIRES - SCALING MARGIN

1 2 TURBULENCE

' . WITH IGN, - "Err > D = 11,
(PROBABLY LESS FOR II2 AT BASELINE FLOW)

‘ ®  w/0 IGN. - D SLIGHTLY MIGHER
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| @  CONCENTRATION
®  CRITICAL LOW A FUEL INDEPENDENT OF D
®  CRITICAL LOW "LOCAL AMBIENT” 0, §. IF Deee 2> bcn

SECONDARY FIRES - SCALING MARGIN

@©® PER PRIMARY FIRE

e A Neas Dok 80T EY,
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PRIMARY FIRES - CONSEQUENCES OF D',_FF £ =] Fr,
LOWERS CRITICAL LOW ér"[L VIS A VIS FULL TURB. SCALING
EST. ERROR RANGE FOR DEFF = % : 2R
INCREASES FLAME MHEIGHT
EST. ERROR RANGE : 30
OVERALL CIRCULATION SLIGHTLY RETARDED
SECONDARY FIRCS - CONSEQUENCES OF Depp <=1 FT,

PROBABLY DELAYS PRIMARY=* SCCONDARY TRANSITION

EST. FRROR RANGE : 20%

PROBABRLY DFLAYS SECONDARY FIRE EXPIRATION

EST. ERROR RANGE : 20%  SECONDARY FIRE LIFETIME
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PRESERVATION OF T
@ CoLD-WALL BOUNDING £57.
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d (x/m)

A, (
Re

WHERF “x = X=-SECTION AREA,

SCALING _CONSIDERATIONS . PD/A

- OVERALL CHIMNEY FLOW COOLDOWN

OF FLOW EMERGY LOSS

>
-

X
YNOLDS ANALOGY

D = EFFECTIVE DIAM, P = EFFECTIVE "ORIME

x 'S LOW IN MODEL BY FACTOR UP TO “SEve RAL”

« F IS HIGH IN MODEL RY SMALLER FACTOR

ESTiMATES oF (PD/A)

\TES_OF_(PD/A) (£/8)

@ (REDIT FOR WALL TEMP. RISE:

rc V/!L(‘

‘1120
'0.02
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® 0(1) roR PROTOTYPE

\“_

® SCALING REQUIRES fsc x_ oc|?

PROTOTYPE
0.05

(PD/A ) (F/8) sSHOuLD BE DIVIDED BY

THERMALLY THICK
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SUMMARY

1/20TH SCALE TEST PROVIDES A MODESTLY CONSERVATIVE

REPRESENTATION OF THE EXPECTED THERMAL ENVIRONMENT

(RESULTING FROM DIFFUSION FLAMES) IN A MK 111 CONTAINMENT
FCR THE NO SPRAY CASE.
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