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Numerical study for CH./air supersonic combustion
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Abstract:

The flow induced by CHy jets for simplified scramjet model was simulated numerically, based on the 3-D thirlayer

approximation N-3 equations and ENO scheme. The pressure distribution of scramjet was compared with cases without CHy jets and

chemical reaction. There were 19 species and 65 reactions chemical mechanism in computation. The method was convenient to modify

chemical mechanism without changing fluid dynamic codes and was validated to fit for the flow simulation of carbon/hydrogen fuel

combustion in scramjet.
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Table 1 Chemical mechanisms of CH,/ Air mixtures

CHs;+ H+ M= CHs+ M

CO+ O+ M= CO+ M

H+ O+ M= HOz+ M

H+ H+ M= H,+ M

H+ H+ H'g: H1+ Hg

H+ H+ H;0= Ha+ H,0

H+ H+ CO>= Ha+ COs

H+ OH+ M= H 0+ M

H+ O+ M= HO+ M

/

CHs+ H= CHs+ Hs

Ho+ OH= H,0+ H

H2+ 02: OH+ OH

CH4+ 0= CH_1+ OH

CH4+ OH= [;l’l3+ H:O

C.H3+ 0= (]‘lg(]+ H

CHi+ OH= CH,0+ H,

CHs+ OH= CH;+ H,0

CHs+ H= CH»+ H»

CH,+ H= CH+ H,

CH;+ OH= CH,0+ H

CH;+ OH= CH+ H,0

CH+ 0,= HCO+ O

CH+ O= CO+ H

CH+ OH= HCO+ H

CH+ CO2= HCO+ CO

CHz+ CO;= CH,0+ CO

CH:;+ O= CO+ Ha

CHa+ 0y= CH>04 O

CHz+ O2= CO2+ H;

CHa+ 0s= CO+ H20

CHz+ Oz= HCO+ OH

CH,0+ OH= HCO+ H,0

CH,0+ H= HCO+ H»

CH,0+ O= HCO+ OH

HCO+ OH= CO+ H,0

HCO+ H= CO+ H»

HCO+ O= CO;+ H

HCO+ 0,= CO+ HO,

CO+ OH= CO;+ H

CO+ Oz= COz+ O

HO,+ CO= CO.+ OH

CH4+ 03= CH3+ HO:

N+ O,= NO+ O

H+ 0= OH+ O

0+ H,= OH+ H

OH+ HO}Z Hz()+ 03

H+ HO,= OH+ OH

O+ HO>= OH+ 0,

OH+ OH= H,0+ O

H+ HO= Hz+ O2

2HOy= Ha042+ 0O,

H202+ H= H02+ Hz

H;0;+ OH= HO,+ H,0

N1+ Og= NO+ NO

Na+ O= NO+ N

/

N2+ N= N+ N+ N

CH;+ O= CO+ H+ H

CH;+ 0= CO2+ H+ H

CHy+ O2= CO+ OH+ O

CH,0+ M= HCO+ H+ M

HCO+ M= CO+ H+ M

0+ M= 0+ O+ M

Na+ M= N+ N+ M

NO+ M= N+ O+ M

H.0,+ M= OH+ OH+ M

/

* M is a third body
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(a) Contours for case of no jet and no reaction
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(b) Contours for case of jets without reaction
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(¢} Contours for case of jets with reaction

Fig.1 Contours of some parameters for three computational cases
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Fig.2 Comparation of pressure
distribution on the surfaces of afterbody

Fig.3 Flow structure
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