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 Modeling of Pyrolysis and Ablation Response

 Uses the same formulation as a code developed at Sandia
National Laboratory and North Carolina State University
(Amar, Blackwell, and Edwards)

* Includes pyrolysis gas phase equation

* Includes moving boundaries using Landau coordinates

* Includes spherical and cylindrical coordinates

 Allows ablation of both sides of the domain

 Takes into account the kinetic energy of the pyrolysis gas

* Models the flow through porous media using Forchheimer’s
Law
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Mixture Energy Equation
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Solid Phase Continuity Equation
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Test Case 2.1
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Test Case 2.2 firbon

MICHIGAN KENTUCKY"
MICHIGAN [
MOPAR Gas mass flux
MOPAR Surface 0.06 = Char mass flux = 0.03
1 mm Wall recession _
- 2 mm Virgin 98% i
B g mm i Char 2% i
——_ mm |
1500 |- 7 12 mm - =1 0.025
16 mm —
24 mm | -
Bottom f _
2 0.04 =1 0.02
v | £ ] —_
® 1000 E’ ’ E
2 v . —0.015<
o = - =
8 = ] 2
] (]
E g ]
2 S 0.02f —{0.01
500 i
B e i
B —1 0.005
0 I T | [ | AR I T R N | 0 TN N T T T I T | | Ly
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Time [s] Time [s]
2/28/2012 5




Test Case 2.3 Brbnien
PR KENTUCKY

MOPAR Gas mass flux

MOPAR Surface 0.18 = ——— Char mass flux - 0.035
1 mm = — Wall recession .
- 2 mm B Virgin 98% .
3000 12 - —0.03
L — 16 mm B -
————— 24mm 0.14 .
2500 Bottom - - —0.025
_ a~ 012 ]
¥ £ i ] —_
o 2000 F E’ o1k H002 E
3 = i - =
2 X i ] o
i = 0.08 b~
Q 1500 = YUer 0.015 3
W [ N
E g | / |
o 0.06 ]
'— .
1000 T = =1 0.01
- 0.04 ]
500 |- - o0.005
B 0.02 ]
e a1 90 0 r s 1y 0y 11 L ]
00 20 40 60 80 100 120 0 80 100 128

2/28/2012 6



N Comments U"K@’
KENTUCKY"

MICHIGAN

e Needed to set recession rate to 0.0 after 60s for case
2.3 to prevent negative recession during cool down

* Other cases ran robustly without specifying recession
rate



