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Abstract: A continuous-detonation afterburner (CDA) operating on aviation kerosene TS-1 is developed,
manufactured, and tested. The test fires of the CDA are performed in combination with the TJ100S-125 small-sized
turbojet engine on a ground test bench. In the test fires, stable modes of continuous-detonation combustion of
aviation kerosene are registered — the near-limit mode of longitudinally pulsating detonation (LPD) and the mode
of spinning detonation (SD) with one detonation wave. Compared to a conventional afterburner, at the same
level of in-chamber pressure, the specific fuel consumption in the CDA is 30% lower, whereas the specific thrust
and the thrust boosting coefficient are 30% higher. In the LPD mode, the average heat flux to the CDA walls is
about 0.5 MW/m2 and in the SD mode, it is 0.86 MW/m2. These findings testify to the high potential capabilities
of the CDA as applied to perspective jet engines.

Keywords: turbojet; afterburner; detonative combustion; aviation kerosene; longitudinally pulsating detonation;
spinning detonation; specific fuel consumption

DOI: 10.30826/CE19120409

Acknowledgments

This work was partly supported by the Russian Science Foundation (project No. 18-73-10196).

References

1. Frolov, S. M., V. S. Aksenov, P. A. Gusev, V. S. Ivanov,
S. N. Medvedev, and I. O. Shamshin. 2014. Experimental
proof of the energy efficiency of the Zel’dovich thermo-
dynamic cycle. Dokl. Phys. Chem. 459(2):207–211. doi:
10.1134/S0012501614120057.

2. Frolov, S. M., V. S. Aksenov, A. V. Dubrovskii, V. S. Iva-
nov, and I. O. Shamshin. 2015. Energy efficiency of
a continuous-detonation combustion chamber. Com-

bust. Explo. Shock Waves 51(2):232–245. doi: 10.1134/
S0010508215020070.

3. Frolov, S. M., V. S. Aksenov, V. S. Ivanov, S. N. Medvedev,
I. O. Shamshin, N. N. Yakovlev, and I. I. Kostenko. 2018.
Rocket engine with continuous detonation combustion of

the natural gas – oxygen propellant system. Dokl. Phys.

Chem. 478(2):31–34. doi: 10.1134/S001250161802001X.

4. Dubrovskii, A. V., V. S. Ivanov, A. E. Zangiev, and
S. M. Frolov. 2016. Three-dimensional numerical simu-
lation of the characteristics of a ramjet power plant with
a continuous-detonation combustor in supersonic flight.
Russ. J. Phys. Chem. B 10(3):469–482. doi: 10.1134/
S1990793116030179.

5. Bykovskii, F. A., and S. A. Zhdan. 2013. Nepreryv-

naya spinovaya detonatsiya [Continuous spin detonation].
Novosibirsk: Siberian Branch of the Russian Academy of
Sciences Publs. 423 p.

6. Frolov, S. M., V. S. Aksenov, V. S. Ivanov, and I. O. Sham-
shin. 2015. Large-scale hydrogen–air continuous detona-
tion combustor. Int. J. Hydrogen Energ. 40:1616–1623. doi:
10.1016/j.ijhydene.2014.11.112.

Received November 7, 2019

Contributors

Frolov Sergey M. (b. 1959) — Doctor of Science in physics and mathematics, head of department, head of
laboratory, N. N. Semenov Federal Research Center for Chemical Physics of the Russian Academy of Sciences,
4 Kosygin Str., Moscow 119991, Russian Federation; smfrol@chph.ras.ru

Ivanov Vladislav S. (b. 1986) — Doctor of Science in physics and mathematics, senior research scientist,

GORENIE I VZRYV (MOSKVA) — COMBUSTION AND EXPLOSION 2019 volume 12 number 4



S. M. Frolov, V. S. Ivanov, I. O. Shamshin, et al.

N. N. Semenov Federal Research Center for Chemical Physics of the Russian Academy of Sciences, 4 Kosygin
Str., Moscow 119991, Russian Federation; ivanov.vls@gmail.com

Shamshin Igor O. (b. 1975) — Candidate of Science in physics and mathematics, senior research scientist,
N. N. Semenov Federal Research Center for Chemical Physics of the Russian Academy of Sciences, 4 Kosygin
Str., Moscow 119991, Russian Federation; igor shamshin@mail.ru

Aksenov Victor S. (b. 1952) — Candidate of Science in physics and mathematics, senior research scientist,
N. N. Semenov Federal Research Center for Chemical Physics of the Russian Academy of Sciences, 4 Kosygin
Str., Moscow 119991, Russian Federation; v.aksenov@mail.ru

Vovk Mikhail Yu. (b. 1976) — Candidate of Science in technology, deputy chief designer, head of department,
A. Lyulka Design Bureau, 13 Kasatkina Str., Moscow 129301, Russian Federation; mihail.vovk@okb.umpo.ru

Mokrynsky Igor V. (b. 1976) — head of department, A. Lyulka Design Bureau, 13 Kasatkina Str., Moscow 129301,
Russian Federation; igor.mokrynskij@okb.umpo.ru

Bruskov Vladislav А. (b. 1971) — Candidate of Science in technology, head of directorate, Military Unit 15650,
10 Shchelkovo, Moscow Region 141110, Russian Federation

Igonkin Dmitry V. (b. 1987) — senior test engineer, Military Unit 15650, 10 Shchelkovo, Moscow Region 141110,
Russian Federation

Moskvitin Sergei N. (b. 1985) — senior test engineer, Military Unit 15650, 10 Shchelkovo, Moscow Region 141110,
Russian Federation

Illarionov Anatoly A. (b. 1978) — head of department, Military Unit 15650, 10 Shchelkovo, Moscow Region 141110,
Russian Federation

Marchukov Evgenii Yu. (b. 1956) — Doctor of Science in technology, professor, head of department, Moscow
Aviation Institute (National Research University), 4 Volokolamskoe Sh., Moscow 125993, Russian Federation

GORENIE I VZRYV (MOSKVA) — COMBUSTION AND EXPLOSION 2019 volume 12 number 4




