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Abstract

Shock-induced combustion ramjet (shcramjet), as one of the scramjet engines, is more suitable for
the integration design between forebody and combustion of hypersonic vehicle. In order to inves-
tigate its flowfield characteristics and mixing-enhanced mechanism of h2/air mixture for the fo-
rebody/inlet, experiment investigations are conducted to study the mixing enhancement and
flowfield of the cantilevered ramp injector. The obtained results show that, it is very obvious for
the three-dimensional effect of cantilevered ramp injector. The direction of oblique shock will be
changed when the fuel is added, at the same time the angle of shock wave will increase. The canti-
levered ramp results in the appearance of pressure gradients. The phenomenon will affect the
moving tracks of flow, then leads to the generation of flow vortex. The fuel mixing performance of
the sweepback and double-jet configurations are better than that of benchmark configuration. The
fuel mixing performance for the triangle jet configuration is not good because the shock wave
compress is not obvious for the flowfield.
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Figure 1. Shcramjet configuration [10]
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Figure 2. Cantilevered ramp injector
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Table 1. Designing conditions for heater
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Figure 3. Experiment system
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Figure 4. Experiment window for supersonic flow
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Figure 5. The sketch for the PLIF detect layout [11]
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Figure 6. Physical models
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Figure 7. Experiment models
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Table 2. Parameters for injector
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Figure 8. Experiment timetable
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Figure 9. Positions for pressure test
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Figure 10. Pressure test for experiment
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Figure 11. Shadow sketch of shock wave for benchmark model
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Figure 12. Shadow sketch for different injector configurations
& 12. AEIRIES RERIARRE

JiRe. =AOEATEMGEE, B TR R, X AR SOE K, [RIREAERE T TR IR &
AW, B RRMBO R AIBEAT SRR G RO, W0l 12(c) s X008 AR, RS )
4 fiy LEFEAER BN, T8 VAR, BRI 17 T TR BB S AR AN RIS, AR & [ BE I
TrEwE I, AT ERR S, 0 12(d)FR.

5.2. RIAGHITHR

BRI SR R AT IR SR = 4ERN, TR BRI R IO LR BN T iz &N, A P
TIAI = HERFAL . P 13 R4 2 R A 52 B 01 145 o & B RO A S5 Mt AT 1 fay gz .
T TR, R TS EERHIE.

= B RHHR I B 2R AR AL AL 27 B R i MR IR X, AT AN [R5 1 ) 1 70
JE o ARHBE I B A A ORI AR ZE BRI, 2 R 55 oK 2 Rt 2 A7 AE S R S
HHAROUT SIS 5 R AN SRR, FE 2 RN 7 I IR 22 TA) ) R J3E R e e ™
PRI IR EEAIEE S i e, TR B AR B A — 0 S i) e R e ok o EL B AR 3 A
BORE, AT iE R B SR AR RS, A 14 Pos, (R R S R RIRE

DOI: 10.12677/ijfd.2017.53012 110 PRS-


https://doi.org/10.12677/ijfd.2017.53012

KT %

RBIHRI iy 2 MTM

IR

Figure 13. Sketch of flow field structure for cantilevered ramp injector
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Figure 14. Pressure and wave distributions for cantilevered ramp injector
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