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Investigation on supersonic combustion of fuel rich hot gas
as reacting jets in ramjet/ scramjet combustor

SITU Ming, WANG Chun, LU HurPing

(The 31st Research Inst. , Beijing 100074, China)

Abstract:

The experiments were set on the ground connected pipe test station with air mass rate of 1. 2kg/s. The characteris

tics and performances of supersonic combustion of fuekrich hot gas as reacting jets injected into the combustor with duak cavity config-

uration were investigated by means of pressure measurement and photo. The results show that the ignition of supersonic combustion is

reliable and the combustion flame is stable. Also, the efficiency of supersonic combustion is more than 0. 80. So, it can be said that

the present new scheme of supersonic combustion is an attractive candidate for ramjet/ scramjet.
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Fig. 1 Schematic of test model with measurement location of wall pressures
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Fig.2 Test section and schematic diagram
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Fig. 3 Comparison of wall pressure
distributions of on reacting flow field with
( @/ without( a-from Ref( 6) gaseous jets,
for the case of p,= 1.58 MPa
and T,= 1 460 K
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Fig.4 Wall static pressure distributions in nomr

eacting flow condition and reacting flow condition
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Table 1 Performances of preburner for the present

test conditions

No P/ MPa Tyl K P/ (kefs) &
hs O0-3 1.27 2312.0 0. 298 1. 11
hs01-3 1. 04 2110.0 0. 298 1. 14
hs 023 1.20 2101.7 0. 259 1.26
hs 033 1.20 1942.5 0.302 1. 50
he 043 1.04 2 360. 0 0. 227 1.51
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Table 2 Analysis of wall pressure data and performances
for the present test condition

No. pro/ MPa T./K M, ER i
hs— 01- 3 1. 45 1240 2.15 0. 239 0.733
hs— 02— 3 1. 56 1 468 2.15 0. 238 0. 728
_hs— 03— 3 1.52 1272 2.15 0. 309 0. 860

Table 3 Analysis of wall pressure data and performances
for the slot injector from Ref. 6

No. pro/ MPa T'o/K M, ER i
hs— (07— 1 1. 395 1282 2.15 0. 263 0. 510
hs— 22— 1 1. 590 1 655 2.15 0. 288 0. 525
hs— (08— 1 1.410 1300 2.15 0.312 0. 530
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Fig. 5 Schematic diagram of the flow field during the
reacting jets experiment, supersonic flow over the

cavities after the fuel injection started
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Fig. 6 Photos of the hot gaseous
kerosene jet combustion

{ a) During the starting condition;
( b) During the stable condition,
(pw= 1.44MPa, T = 1360 K, hs— 04— 3)
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