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Paers

¥ Wrinkled Flames and Cellular Patterns.
¥ Hong,J-M.ShimajT.,and rdkiw R.
¥ SIGGRAPH 07

¥ Combustion-base@iechnique dr Fire
Animation and/isualization

¥ Min,K.and Metaxad.
¥ Visual ComputeAug.2007




Wrinkled Flames &
Cellular Patterns

¥ Detonation Shock Dynamics
¥ First Order

¥ Nguyen et al2002

¥ Second Oder

¥ Also produces smooth Bames

D=al b

Di+wd D=D
O = ok+ B(D! Dcy)




Third Order DSD

¥ Produces cellular patterns in Rames

Di+wd D=
O+ wad D= D(M,D,,!)
D=1 c;" 4(D! Dcj)! " B c3" °Ley! ¢yl

T eu$(D! DCJ), Lcy = In|1+ cs$! /"]
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Third Order DSD Constant:

¥ cl,c2,c3,c4,c5,! :constants that depend
on material poperties

¥" :activation energ

D=1 c;" 4(D! Dcj)! " B! c3" %Ley! culd




Modeling Fuel

¥ Navier-Stoles Equations

¥ InviscidJncompessible Fla

ur+ (ua )u+! p/! =f

1 .u=20




Fuel Continned

¥ Conseve massmomentum and enesg
across eaction interface

[o(un! wp)]=0
[p(Un! Wn)“+ p]=0
le+ (Up! Wp)%/2+ p/1]=0




Results

Numberof
frames

Meantime
perframe

DSDtime
perframe

CFL
number

Grid
resolution

Figurel
Figure6
Figure7

521
300
225

469secC
291sec
800sec

5%
6 %
6 %

2
2
1.5

300x 250x 250
200x 300x 200
250x 250x 250




Combustion-basedechnique
for Fire Animation

¥ \oxel-based combustion sirtation

¥ Photon ma@ping using lertemperatue




Fluid Equations

¥ Navier-Stoles again

¥ This time with viscosity

lu 1
Tp o (ud)ut Tl op# 2u+ f

¥ Density .

= 1 (ud')"

"
#
¥ Temperatue

#T , C T—Tar % dH
— = —(uav)T —c + —




Fuel Model

¥ Potential Heat

¥ Combustion Speed

¥ Oxygen Requiment
¥ ThresholdTemperatues

¥ Pyplysis
¥ Ignition




Voxel ConbPguration

¥ Initially, voxels contair

only air or 3uid
Oxygen Air

¥ Fluid mg consist of (Vi - 9)

several diferent fuels Ausxiliary Fluid

. . ((1-«) Vmax) (p)
¥ Air consists of
Oxygen and auxiligr
gasses




Combustion Model

¥ Estimate aygen &ailability & equirrment
¥ Compute heat generatedyteach fuel

¥ Compute total heat of oxel




Oxygen Estimation

¥ Available

(V)

OX(v) = O(v) — where" = 17(v)

¥ Requied
OX(v) = O X(\)




Heat Generation

¥ Estimate fuel combusted

¥ If more than enough xygen is wailable
combustion speed determines amount

WB(v)" & # ! *(V)

¥ Otherwise, oxygen aailability limits
combustion
Oz(V)

% (v) " O (W)

& # 1 *(V




Heat Generation Contined

¥Heat generated peach fuel Is the mduct
of amount of fuel combustegptential
heat,and density wer the sinulation
timestep

H*(v)= h*"# %% # $,# 't




Results




