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Influence of axial and circumferential lengths of combustion chamber
on gas-liquid two-phase rotating detonation characteristics
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2. National Key Lab of Transient Physics,
Nanjing University of Science and Technology, Nanjing 210094, China;
3. School of Electrical Engineering,
Nanjing Vocational University of Industry Technology, Nanjing 210046, China)

Abstract: In order to study the influences of axial and circumferential lengths of rotating
detonation engine combustion chamber on gas-liquid two-phase rotating detonation character-
istics, the theoretical model of gasoline/oxygen-enriched air two-phase rotating detonation
with chemical reaction was solved by conservative element and solution element (CE/SE)
method. The flow field structure of gas-liquid two-phase rotating detonation was obtained,
and the influences of the axial and circumferential lengths of the combustion chamber on the

flow field, detonation wave propagation characteristics and thrust performance of the engine
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were analyzed. The calculation results showed that the axial length had little effect on the

upstream flow field of the combustion chamber, but had a significant effect on the down-

stream flow field parameters. With the increase of the axial length, the outlet pressure, tem-

perature, density and circumferential velocity of the combustion chamber decreased, while

the axial velocity increased gradually, and the average thrust density and fuel specific impulse

of the engine increased first and then decreased. When the circumferential length was too

short, it was difficult to form a self-sustaining propagating detonation wave in the combus-

tion chamber. As the circumferential length increased, the strength of upstream detonation

wave increased, and the corresponding flow field parameters increased, however, the thrust

performance of engine decreased slightly.

Key words:

rotating detonation engine; axial and circumferential lengths;

gas-liquid two-phase; detonation characteristic;

conservative element and solution element method
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Table 2 Detonation flow field parameters under different combustion chamber circumferential lengths

JE G BE /mm HBRSE FR Y W/ MPa RS BE /K ARSI/ (m/s) RHRIIR/Hz Bt %/ (kg/ (m* + 8))
250 3.86 3013 1509. 0 6036 350
300 4.10 3052 1585. 1 5284 365
350 4.27 3080 1611.2 4603 375
400 4.43 3100 1633.2 4083 383

x3 TEAFAEMKETHRELARGSHFHE

Table 3 Average value of flow field parameters at combustion chamber exit under different circumferential lengths

JA 18 B/ mm JE J7/MPa /K wE/(kg/m*) AW B/ (m/s) ) B/ (m/'s)
250 0.262 1952.3 0. 44 —134 805
300 0. 267 1904.7 0.46 —170 773
350 0.278 1890.7 0.48 —195 746
400 0. 269 1861.7 0. 46 —215 740
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Fig. 11 Average thrust density and fuel specific impulse

change with circumferential length
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