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ABSTRACT

The model cavity scramjet engine experiments are carried out using T3 free-piston

shock tunnel. Upstream hydrogen fuel

is injected before the cavity with different

injection pressure. OH planar laser-induced fluorescence is used to investigate the
combustion zone and piezoelectric pressure transducers are used to define the pressure
rise due to the combustion. Main combustion region is a mixing layer which is between
air and fuel. Also high OH fluorescence signal is appeared in the shear layer above the
cavity in high equivalence ratio. From the OH signal in the cavity, this fuel injection

system can be a role as a flame-holder.
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Fig. 1 Schematic of Cavity Scramjet

Combustor

2 A *}%%‘ T 2AYAE A =9
500mm, ¥ 52mm, ¥°] 25mmE 7}*
= /\}ﬂ HEo|t(figure 1). 48 A4¥ &

P& Tl o8 fE ETE b
T3 Y ES vl #AHE
2AWAE QY JF K&
ol =& &7 &4 AA

ol bt 10 OL.] lm

re mﬁ,

>
i gt
>
&

?1594 ‘:,L HE 1525mm A oA
A FFL ol7t 5Smmelv, 225°9 Atz
ZFA 2 g o] FFY TFEAMZHE 489
AEE FTolg2]l AFERe #s ‘ﬁ‘?ﬂﬂl
PLIF A€o 7tAI8tE Ha UV &8-487}

:Emloi

7AA g F& Ay sl 31]"]11 -’é‘ < 9=
el e Tste] weEed, AEE ﬁ gt
< B39 OH7) 234z 9 Hol& ?}“ﬂﬂ'% %
& 5%,

A8 HA} AA"®oZE Ludwieg B2 % AL
st € AFdAME o] FH Fi} 27
A4 4dEHY £ 7AE AL 9 “H z7] il
2 g8E Alg A 5 AxAE WY dAF
G2 AAJYG 42 dqE AN H

Dump Tank\ Test ?ecu’on Nozzle

Shock Tube Diaph&agm Compressi‘(ﬁTube Piston

E U2 {FY497] ok 50ms Ao £AHY, A8
Aol A &A7HE shock tunnelol A Al g 7] A &
AHAZEY 4 6 24 wgdy Ag Ags
ot A5 AFFE Aoz AT
A7) R 4EE 54357 f4AA F 1670
—4 PCB k9 ¢ AXME AMEIF}ET AF7F9
¢S FAHNYY 9E dTFEHEE T0mm A
e, %5 U9 4HE FHsr] A8 TE
Agozie 15mm AFH ¢ AME LA3

m,.

gt =3 HE YFEFE 203mmAF-E 20mm
AR ‘?15 W FAAHE g obE AME A
2 3t ot
22 T3 XI# 44 A3 g5 =AU

2 A¥gL 39 Australian  National

Universityoll 4 485 1o} compression tubeu
o] HAEL AY TV AL o3 "HojuA
A ¥ 3, compression tube Wo] EAstE dF
#} ol R o8 FAE diver gasd ¢EA7)
3] A8 o] compression tube?] W Eo] =3t
compression tubeWoll EA3t= driver gas%
shock tubeWoll &x&HE test gasE F A7
A A AHueto] A JE}e driver gasol 9
3 gtggt} Zolol, shock tube WollA 23§ &
Anzt AgGHz, AE 1A JtEEY. o F
shock tube®] EolA FA 57} wkAbs o] A A5
o, ‘—23 F8 whA o

£ e FF Fojse €7 A
EH91 Fxolmz, 43 A7k& shock tubed]
A9} =E2RHY d/Fo s ZA ot
AERR S AT gH Ay A
2 HAHde A Qe g =z i
©2 05ms9 2ms Alololt}, o2 F FHu H
QoA AlY NS FAAH}E F8 F A &
2E D€ 704y g3 f59 ¥4, 2)
& HAAAZ driver gas7t =23 et Al
7147} driver gas® U3 EFF A= FHeold.
T3 2 £24 Hdg o83 & A dF o
ZH[7], A dE97 MJ/kg € W, FEH0L
&9 AAANAM wAlE & dms FE A=
N8 71A 7 driver gas®t EFo] HA g
3 University of Queensland-% T4 A% 3

ok e ot

High-Pressure
Reservorr

Fig. 2 T3 Free-Piston Shock Tunnel



Al 323 KOSCO SYMPOSIUM =& J Q006 % 4D 189

b g Aol d e vt 6Ml/kg @ W,
2407 w& AALNAM ALY F 25ms¥HH
= 10%35e &8 AnE BATHE]l wepal &
AN gold HWPo) FASI A il
A wiArE 3 15msollAd BrIEEHER driver
gasol| A3 AgL ¢ FEU

BoAgox HE3 & A Alde $AM0
AR HAA wAbE E 1.25msol M 1.75ms 7 A
& om%olf%

FAGe] 259 =& AANY dge PCB A
of GHAMNE ol &3y Ao, o #T
2 w29 &F 2L Y AEse ESTC
(Equilibrium Shock Tunnel Code}(8]%} STUBE
nozzle coded YEg o2 o] &¥ch ugpA] o
58 o] gdle] AdE AFF F2MUEZ T 1,2
ol AAEHSE

- . Do To :

Time [ms] [MPal (K] o IMJ/kg]
1.0 16.3+05 | 446158 | 6.53+0.13
15 12.1205 4407+50 6‘43i0.11_J

Table 1 Stagnation Properties in the nozzle
reservoir

Calculation Vibrational Equilibrium ]
pe_[kPa) 109 + 4

Te (K] 1666 + 37

pw [kg/m’] 0.226 + 0.007

Vs [m/s] 2051 + 25
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Table 2 Freestream Conditions of Combustor
Inlet

B AFoae gaknld ga JE U9 :%5’
& Ax 4 ﬂ% 71 f18) Ludwieg FrE
of Table 301 A A 77 b od 4 7
AL AU 4 el dwsts gane
Table 30 | A& e} 2}

Fuel Injection Pressure | Equivalence Ratio |
900 kPa 0.11
1500 kPa 0.22
2500 kPa 042

Table 3 Fuel Injection Conditions
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Fig. 3 No Fuel Injection (Luminositv)

Fig.d4 Concept of Cavity Flowl[2]
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