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ABSTRACT

A combustion test for a supersonic combustor was conducted using a direct-connected type
supersonic combustor test facility. The facility was verified for the capability of simulating required
flow conditions. The test condition was maintained at Mach 2.0, 915 C and 496 kPa for 15 s. Using
gaseous hydrogen as the fuel, the combustor model was also tested for its ignition and flame holding
capability at the fuel equivalence ratio of 0.12. Combustion efficiency was 71%, and the supersonic

flow regime was obtained at this test condition.
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(a) Main fuel injector block. (b) Pilot fuel injector block.

Fig. 2 Fuel injector block configurations.
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Fig. 1 Internal flowpath configuration of the supersonic combustor test model. (unit : mm)
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Table 1. Design specifications of the facility. g 535t} o] H3lr|ot d8E EF Adstd
Aol FrHEY &7 714714 7 355 A
Parameter Value _ _ .
date] @ AulE FEAT.
Simulated speed Mach 2.0
Total pressure 548 kPaA 32 Hlolg] 3=
Total temperature 1,050 C =9 folHa= Ay Y Ao WH ot
Electric air heater + g 22, 42 FF 4% 49 F 459 4%
Air heating Vitiated a.ir ht?attir d((?iz e, ex So] Qith day] md A WW A
compensation Included) | grage qar) g3 9 RN A2 FHA

Facility nozzle size |32 mm (H) x 70 mm(W)

o
Air flow rate 0.778 kg/S ]:q, o] %_zé] oﬂE GE Druck /\}_‘o/] UNIK 5000 ?:}.
o AAE ASD], 2 kHoE SR T

o] 74 2 A Ao TAME FAE F AR FF FH2 Flowmeters AFS] FMTS8-3
[4]& #FxT & o} ¥ ALY Table 134 2 EY FFAE AM8ste SAHST = fF5 %

a1, A¥l 42 Fig. 3o YERHSIT AY] =58 YA = Z(critical nozzle)Z 7}

o
5ha, wE FF 4E L 2EE ZHs] of

ERE AT F % 25+ Omega A
3 A ek dAgE A3 I95 48 L F /5 4
< Rosemount AF2] 3051 4HEAZ =gt
31 A 24
A A8 HA A 20(d47] 479 o 33 HlolEl #4 9 A
g g 2= 23)e 24ste Aoz AR A7) 2o et dx AFS Tk g
olE HdlAE WA Auld 4= FVIE FESh 5 + A= HolHe 2d A ¥HH Hotge
HA A7) F7] 7FE71(BEAH) R F71E Ve EXolmg A B2 o] 8H AHohy &
sto] 7hed RE/HA 2Ed & da 37 2E 3 FATE =2 HE9 oy A
ZFE7I(VAH) 2 F71 7HEete] AlE =14& = B8e AAH o @A AYY ExXE & AHF
Azttt 2ol 249 AHdA A7 2153 A A frEe dAHYE, 25, £ 5)E WHEst
37 A — 8 95 FF - F I8 F Aot HolH Agole A&7 WF f5& ¢
79 £AZ APstd A4 FHAA HolHE 29 (quasi one dimensional) &2 2 7}83l3

Fig. 3 Photo of the manufactured supersonic combustor test facility with the test model installed4].
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Q@ FI5lel Zls=o QUTh Az A FFE ARSA L, o] F ¢=3247 %
Atole] 15% F<F HF AR A 2US A
34 A =4 T AU o] A B =& 29%, FES
APe A8 T8 2 A4y 5 w92 U 1%2 W37t Ao, ofg Wsle= minsath
® %5 545 BF37] Aste] FR3H . o] t=47 zZ°] VAH 8 9 44 FF& T3
=EdA A5 FF 2L dE 93 ds I EAHS 42 A&sAn. 44 254 4
A 214%s O824t AlE Al 7 2L 27] A% NP +=33-46 x| FH3Y0
Table 29} Zth AHl e dx FX2 & A o] 5 F
HollA 130 T, &¥ ZFHoA 50 kPa A= &
SEd, €5 VAHY 988 Y024 &3
4. AE Za 9l 2 EX Aess 24T oAy 4¥e Hu g4

41 NE Anle] He

A AIF Al AIE ARle] &4 HolBE Fig.
4o dE 5o YEhiAH. 2"HoA =02
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£ o] &3t At t=9 % o] 1At A= T}

Table 2. Test condition.

case 1 | case 2

Parameter Unit (no fuel)|(¢=0.12)

Total Pressure kPaA 497 496

Total Temperature (¢ 949 915
Air Flow Rate kg/s 0.682 0.673
Fuel flow rate g/s 0.0 2.31
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Fig. 4 Facility data during supersonic combustion.
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Fig. 5 Combustor flow characteristics.
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Fig. 6 Combustor flow characteristics. (with fuel supply
and supersonic combustion)
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