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DSMC  Setup  -­‐  Beam


Velocity	
  of	
  the	
  parOcles	
  from	
  
the	
  beam	
  
	
  
	
  
	
  
	
  
	
  
	
  
•  Vn	
  	
  is	
  drawn	
  from	
  the	
  distribuHon	
  
based	
  on	
  the	
  experiment.	
  
•  Vt	
  and	
  Vout	
  are	
  decided	
  based	
  on	
  the	
  
beam	
  spread.	
  
•  Vx,	
  Vy,	
  and	
  Vz	
  is	
  then	
  calculated	
  from	
  
geometry.	
  

vn	
  

vt	
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Reflected	
  parOcle	
  data	
  collecOon	
  
•  InformaHon	
  of	
  all	
  the	
  parHcles	
  leaving	
  the	
  dome	
  is	
  not	
  recorded.	
  
•  An	
  angle	
  resoluHon	
  is	
  specified	
  and	
  the	
  informaHon	
  of	
  the	
  parHcles	
  leaving	
  
inside	
  the	
  solid	
  angle	
  is	
  only	
  recorded	
  	
  
•  Count,	
  Energy	
  distribuHon	
  (EDF)	
  and	
  Time-­‐Of-­‐Flight	
  (TOF)	
  of	
  each	
  species	
  is	
  
recorded	
  at	
  specified	
  angles	
  -­‐	
  θ	
  and	
  φ	
  

DSMC  Setup  -­‐  Beam


θ

φ
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•  The	
  composiHon	
  of	
  the	
  beam	
  is	
  similar	
  to	
  that	
  of	
  the	
  experiment	
  	
  
93%	
  O,	
  7%O2	
  by	
  volume.	
  

• Once	
  the	
  surface	
  is	
  saturated,	
  all	
  the	
  atoms	
  are	
  scaRered	
  impulsively	
  
without	
  geing	
  adsorbed.	
  

•  All	
  the	
  experimental	
  results	
  are	
  collected	
  at	
  steady	
  state.	
  Steady	
  state	
  is	
  
aRained	
  when	
  	
  
1.  The	
  surface	
  gets	
  saturated	
  
2.  Rate	
  of	
  adsorpHon	
  	
  =	
  Rate	
  of	
  desorpHon	
  +	
  Rate	
  of	
  product	
  formaHon	
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Eley-­‐	
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  (ER)	
  mechanism	
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  A(s)	
  +	
  B	
  -­‐>	
  AB	
  +	
  (s)	
  	
  
	
  

Langmuir-­‐Hinshelwood	
  (LH)	
  mechanism	
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  A(s)	
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  -­‐>	
  AB	
  +	
  2(s)	
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ExisAng  models


Park	
  (1976)	
  [1]	
  
•  First	
  air-­‐carbon	
  ablaHon	
  model	
  

Zhluktov-­‐Abe	
  (ZA)	
  (1999)	
  [2]	
  
•  Finite-­‐rate	
  model	
  with	
  7	
  forward	
  and	
  reverse	
  rates	
  that	
  are	
  thermodynamically	
  
constrained	
  for	
  each	
  process.	
  

Alba	
  (2015)	
  [3]	
  
• Modified	
  ZA	
  model:	
  same	
  reacHons,	
  3	
  rates	
  are	
  different	
  
•  Based	
  on	
  high-­‐speed	
  flow	
  experiments,	
  measured	
  CN	
  radiaHon	
  emission	
  

Poovathingal-­‐Schwartzentruber-­‐Murray-­‐Minton	
  (PSMM)	
  (2016)	
  [4]	
  
•  Based	
  on	
  Murray-­‐Minton’s	
  hyperthermal	
  O/O2	
  beam	
  experiments	
  [5]	
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Conclusions


• MulHple	
  oxygen-­‐carbon	
  oxidaHon	
  models	
  invesHgated	
  [1-­‐4].	
  
• Murray-­‐Minton’s	
  experimental	
  results	
  on	
  vitreous	
  carbon	
  [5]	
  used	
  as	
  baseline	
  
•  ZA	
  and	
  Alba	
  perform	
  poorly	
  when	
  compared	
  with	
  experimental	
  results	
  
• PSMM	
  and	
  This	
  work	
  are	
  able	
  to	
  fit	
  the	
  experimental	
  data	
  with	
  finite-­‐rates	
  
derived	
  from	
  different	
  reacOons	
  
• PSMM	
  and	
  This	
  work	
  have	
  similar	
  features	
  (O	
  TOF	
  at	
  all	
  temperatures)	
  and	
  
differences	
  (CO-­‐CO2	
  TOF)	
  
• Next:	
  	
  
•  Improve	
  the	
  model	
  (energy	
  barrier,	
  CLL)	
  
•  Look	
  at	
  oxidaHon	
  of	
  FiberForm	
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