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Introduction

CAESIM includes advanced physics simulation capabilities for analyzing fires within structures, and the
resulting product of combustion dispersion. CAESIM provides two types of fire modeling capabilities:

e pool fires

e chemical combustion

The pool fire source boundary condition allows for the specification of heat and mass sources. The finite-
rate chemistry capability allows for specifying chemical reactions related to the combustion process.

Parking Garage Fire — CFD Model

Simulation — Temperature Distribution
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Example Fire Simulations

The following figures present example CFD simulations of fire modeling and smoke dispersion related
applications.

Stairwell Fire — CFD Model / Simulation

stairs model
m500.0

.300.0

Time=200

Mire Fire Smoke Spread

CAESIM was utilized to model buoyancy induced Product-Of-Combustion (POC) spread from
experimental fires in the National Institute for Occupational Safety and Health (NIOSH), Pittsburg
Research Laboratory (PRL), safety research coal mine.

20 . 7
8 F- . 4 e
2 A% ,B‘im, AT 19 7 7o 2mbocue
+  >184m bockup

4 TSm él: AT M — = No bockuo
11 4 —o— VCFr=4.5) L

1S gy y—— - 08} —— VC{fr=&.7) T A
A L & * v
41 t : 1 4 :35"' s TFD 2.000 il ‘
: IR W W = W._cmz_ou_,/,/ !
3 ) < - Burt ] & >

XTI T 77 # :l = >
4 18 i i
A A ¥, A i g 04 .S' /'/4 3
A Key “ \v g
A AN 8- Bun ol
Fire locotion ¥
A — P77 Fr A [ 4
:l 0 Room No. H i
A l— Brottice 1
1 1 I 3 ' 1
e 100 200 3c0 00 500 600
. 6. kw
= Figure 6. Observed and predicted dependence of critical
:Igurg 74 P!aﬂ view Ofmlne section velocity for smoke reversal on he:zrﬂuxfar experiment Nos.
3-12.

E— |
© Adaptive Research ¢ www.caesims.com e sales@caesims.com



CAESIM Environmental Applications Fire and Dispersion
L

Example Dispersion Simulations

The following figures present example CFD simulations of additional dispersion related applications.

Chemical Dispersion in an Urban Environment
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Odor Dispersion in an Urban Environment
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