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Experimental Sudy on the Interaction between Inlet and Combustor of Hydrocarbon Fueled Scramjet
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Abgtract : Experimentd invegtigations on the combustion processof aliquid hydrocarbon fuded scramjet , ignited by
hydrogen pilot flame, and with four different inlets, were conducted in free-jet tests, which amulated thefly condi-
tionsof Ma=6 and H=25km. Ignition faled with inlet of geometry internal contraction ratio Rc =3, which was
comprised of two sweep sde compresson wals with a contraction of 6° and without horizonta compresson surface,
due to low datic pressure at inlet exit. Stable combustion was sustained in scramjet and postive thrust was measured
withinlet of Rc =3, comprisng an additiona part of horizontal externa conmpresson surface. Adepting inlet of
higher Rc=5.35, comprisng a whole horizontd compresson surface, would result in severdy digtorted airflows at
inlet exit , which deteriorated the behavior of ilator , decreased combustion performance, at ©me cases, even lead-
ed to extinction. Two islators with different length-to-hydraulic diameter ratios (2. 5 and 5) were contrasted , and
it was shown that longer ilator increase the ability of ilating the interaction between inlet and combustor and part
fuels can be injected about downstream of iolator to improve combustion dficiency.
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Fg.2 Schematic of supersonic combustor
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Fig.3 Schematic of inlet modules
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Fig.-4 Wal pressure distribution of combustor coupled with inlet
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Fig.5 Comparionsof thrusts with different fue equivaence
ratios

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



30 26

1 , 40 %
ll 1 b
B + y il
2.5
; 9.5% ,
1.7 ( ) , B
, Pe=1.21 { r :
) 1 ) C ) 2.5
6 y C + ’
2 : 1 7 b =0.52 b=
, , 0.88 , C
10 =
™ Tt '
e iy =) [10]
[ —— '
e = LLET
[ - —— ] , ¢K =0.88 ,
e — ] il =
0 | A !
2 e ' '
5 t$¢=0.88
= ,’j If'"l\ K
I TN 3 Pw/ Pra 16.2
I { \!"\ h 1
2004= / "\:\“ 20.2 ’
L TA..Q ‘,"l )
1] n2 r.,l.; u!.n nlx 1‘il '
Kl C
() T T A 2
04 ll
1l
- ] it
0
=04
o
S ) —a— CININ -:-.1
D3 —o— il NI = F —— )32
L ~ L atr 052 —o— gy =088
=" ARNIL g | fe
Ak ] f-'-!-\ii'-!-!\',
el ! {05 1 J -.r‘!’
1] 2 1] i fr 8 1 G- \ |
I :Ills! :. N
by HEY oo o0, i | ML 1 ! i L i
] 2 1 6 [ 1
4[]y
6
Fg.6 Comparinsof scramjetswith different ilator lengths 7 C+
(¢x=1.21) Fig-7 Thrust curvesof combustor coupled with inlet C
,,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



31

’ (¢K:052),

¢K:1'21 y

30 %, )

Tt 1
—

=

8 D+
Fig.8 Wal pressure digribution and thrust curve of

combustor coupled with inlet D ( %y =1.21)
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