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Preliminary study on combustion performance of

dual-mode scramjet engine
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Abstract: The effect of equivalence ratio and fuel distribution on combustion perform-
ance of the dual-mode scramjet engine was investigated by numerical simulation and experi-
ments. Results showed that, under the inflow condition with Mach number of 2.0, total
temperature of 1100K, and total pressure of 1. 0 MPa. When the total equivalence ratio was
0. 6, the combustion mode was dual-mode subsonic combustion, the thermal throat was at
the exit of the cavity. When the total equivalence ratio was larger than 0. 6, the combustion
mode was subsonic combustion, the thermal throat was at the same location in different ca-
ses. The flow structure of this dual-mode scramjet was stable under subsonic combustion
mode. The fast thrust analysis method is created by choosing pressure reference points is de-

veloped, the error of this method is rather small.
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Fig. 2 Schematic illustration of dual-mode scramjet
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Table 1 Fuel distribution in different cases
Equivalence ratio (ER)
Case
K1 K2 K3 Total

600 0.6 0 0 0.6
233 0.2 0.3 0.3 0.8
523 0.5 0.2 0.3 1.0
533 0.5 0.3 0.3 1.1

1.2 BERF*
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Table 2 Preliminary analysis result of thrust in

different cases

Thrust/N
Case AF /N Ve/%
Feu Feo
Case-033  1064.0 1180. 6 —116.6 11.0
Case-600 1302.2 1403.9 —101.7 7.8
Case-233 1322.2 1433.8 —111.6 8.4

i GBI D7 VR R A AT B A 4 ) 2 2R L SR
3, NF 3 LR AT LAFE A7 ik 3R AT A PR
Bt 7 5 BB AT AR A 45 SR AR T, 1% 25 1 K/
/NT 500 INTTIESE T 77 1% 4 al 47 4.
R3 FRARESHEADTER

Table 3 Analysis result of thrust in different cases

Thrust/N
Case Verror/ %6
Fe Fop
Case-033 1064.0 1070. 6 0.6
Case-600 1302.2 1293.9 0.6
Case-233 1322.2 1323.8 0.1
Case-413 1397.6 1345.1 3.7
Case-503 1443. 4 1392.0 3.6
Case-333 1326.6 1359.5 2.5
Case-433 1356.8 1384.7 2.1
Case-533 1445. 8 1391.3 3.8
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