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Abstract: In this work, the propagation of the combustion front in aerosol of coal dust is considered. The
mathematical model is based on the dual-velocity two-phase model of the reacting medium. The solution method
is based on the Godunov method for a gas and the algorithm for the decay of a discontinuity in a distersed medium
of particles containing no own pressure. A parametric study of the problem was carried out with a variation in
the percentage of volatiles in particles, as well as in the mass and the radius of particles. The effect of the mass
concentration and size of particles and the percentage of volatiles in particles on the propagation velocity of the
combustion front in aerosol of coal dust has been demonstrated.

Keywords: coal dust suspension; nanoaerosol; numerical simulation

DOI: 10.30826/CE18110404

Acknowledgments

The work was supported by the Russian Science Foundation (project No. 17-79-20011).

References 8. Boyko, E.A. 2011. Reaktsionnaya sposobnost’ energeti-

. Krainov, A. Yu. 2001. Effect of radiant heat transfer on
the minimum spark-ignition energy of gas suspensions.
Combust. Explo. Shock Waves 37(3):259—266.

. Kalyakin, S., V. Kostenko, E. Zav’yalova, and L. Stroch.

cheskikh ugley |Reactivity of energy coals]|. Krasnoyarsk:
Siberian Federal University. 608 p.

. Shkadinskii, K. G., and V. V. Barzykin. 1968. Hot-surface

ignition of gases with allowance for diffusion and hydro-
dynamics. Combust. Explo. Shock Waves 4(2):100—104.

R . 10. Frank-Kamenetskiy, D. A. 1987. Diffuziya i teploperedacha
2012. Vliyanie I,mmefey shakhtnykh goryuchlk}_l gazovna v khimicheskoy kinetike |Diffusion and heat transfer in
vzryvoopasnost’ ugol’nykh aerozoley | Effect of impurities chemical kinetics]. Moscow: Nauka. 502 p
of the mine combustible gases on the explosion hazard of ' ) . :
carbon aerosols|. Aktualne problemy zwalczania zagrozen I1. Godunoy, * S.K., A.V. Zabrodin, M.Ya. Ivanoy,
, . . ) . P Y . & A. N. Kraiko, and G. P. Prokopov. 1976. Chislennoe reshe-
gorniczych: Il konferencja naukowo-techniczna. Brenna. ; . .y .
. nie mnogomernykh zadach gazovoy dinamiki [Numerical
7-9:176—184. . L . .
solution of multidimensional problems of gas dynamics].
. Rockwell, S.R., and A.S. Rangwala. 2013. Influence of Moscow: Nauka. 400 p.
coal dust on premixed turbulent methane—air flames. 17 Kraiko, A. N. 1979. On discontinuity surfaces in a medi-
Combust. Flame 160:635—640. um devoid of “proper” pressure. J. Appl. Math. Mech. USS
. Dement’ev, A.A., K. M. Moiseeva, A.Yu. Krainov, and 43(3):539-549.
D. Yu. Paleev. 2016. Comparison of the results of model-  13. Korolchenko, A.Ya. 1986. Pozharovzryvobezopasnost’
ing the flame propagation in a hybrid gas suspension with promyshlennoy pyli | Fire and explosion hazard of industrial
experimental data. J. Eng. Phys. Thermophys. 89(6):1514— dust]. Moscow: Khimiya. 216 p.
1521. doi: 10.1007/s10891-016-1521-6. 14. Moiseeva, K. M., and A. Yu. Krainov. 2017. Modelirovanie

. Nigmatulin, R.1. 1990. Dynamics of multiphase media.
CRC Press. 388 p.

. Krainov, A.Yu., and K. M. Moiseeva. 2016. Modeling
of the flame propagation in coal-dust—methane air mix-
ture in an enclosed sphere volume. J. Phys. Conf. Ser.
754:052003.

. Krainov, A. Yu., and K. M. Moiseeva. 2017. Influence of
mixture content on the minimum sparkplug ignition en-
ergy of a coal dust suspension in the air. J. Phys. Conf. Ser.
899:042005.

teplovykh protsessov pri iskrovom zazhiganii aerovzvesi
ugol’noy pyli [Modeling of thermal processes in spark
ignition of coal dust aerosuspension|. Tezisy dokl. Yubi-
leynoy konf. Natsional’nogo komiteta RAN po teplo- i mas-
soobmenu “Fundamental’nye i prikladnye problemy teplo-
massoobmena” i XXI Shkoly-seminara molodykh uchenykh
i spetsialistov pod rukovodstvom akad. RAN A. I. Leont’eva
“Problemy gazodinamiki i teplomassoobmena v energetiche-
skikh ustanovkakh” [Jubilee Conference of the National
Committee of the Russian Academy of Sciences on Heat
and Mass Transfer “Fundamental and Applied Problems

GORENIE I VZRYV (MOSKVA) — COMBUSTION AND EXPLOSION 2018 volume 11 number 4



Modeling of flame propagation in pulverized coal aerosuspension considering devolatilization

of Heat and Mass Transfer” and 21st School-Seminar of Acad. of RAS A. 1. Leontiev “Problems of Gas Dynamics
Young Scientists and Specialists under the guidance of and Heat and Mass Transfer in Power Plants” Abstracts].
Moscow:MPEI Publs. 2:45—46.

Received February 19, 2018

Contributors

Moiseeva Kseniya M. (b. 1988) — Candidate of Science (PhD) in physics and mathematics, assistant professor,
Department of Mathematical Physics, Tomsk State University, 36 Lenin Prosp., Tomsk 634050, Russian Federation;
Moiseeva_ KM @t-sk.ru

Krainov Alexey Yu. (b. 1961) — Doctor of Science in physics and mathematics, professor, Department of Mathe-
matical Physics, Tomsk State University, 36 Lenin Prosp., Tomsk 634050, Russian Federation; akrainov@ftf.tsu.ru

GORENIE I VZRYV (MOSKVA) — COMBUSTION AND EXPLOSION 2018 volume 11 number 4





