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The article considers aerodynamic characteristics of a thin-walled shell, which is a mod-
el of the separating nose fairing half of a typical launch vehicle. Mathematical simulating 
the flow past the model at the trans- and supersonic speed of the oncoming flow is car-
ried out, aerodynamic coefficients are obtained, the aerodynamic characteristics versus 
the angle of attack are constructed. The calculated data are compared with the experi-
mental values, a satisfactory coincidence of the results is obtained. Various options of 
passive stabilization of the fairing half are investigated, a comparative evaluation of their 
effectiveness is made. 
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nose fairing half, fairing simulation, ANSYS CFX 

REFERENCES 

 Potapov A.M., Kovalenko V.A., Kondratyev A.V. Aviatsionno-kosmicheskaya 
tekhnika i tekhnologiya — Aerospace engineering and technology, 2015, 
no. 1 (118), pp. 35–43. 

 Dyadkin AA., Krylov A.N., Lutsenko A.Yu., Mikhailova M.K., Nazarova D.K. 
Kosmicheskaya tekhnika i tekhnologii — Space Engineering and Technology, 
2016, no. 3 (14), pp. 15–25. 

 Trushlyakov V., Lempert D., Zarko V. The use of thermite-incendiary composi-
tions for burning of fairing of space launch vehicle. 18th International Seminar 
“New Trends in Research of Energetic Materials”. Pardubice, the Czech Repub-
lic, 15–17 April, 2015. University of Pardubice Publ., 2015, vol. 2, pp. 901–904. 

 Shatrov Ya.T., Baranov D.A., Trushlyakov V.I., Kudentsov V.Yu., Sitni- 
kov D.V., Lempert, D.B. Vestnik Samarskogo gosudarstvennogo aerokosmich-
eskogo universiteta  — Vestnik  of the Samara State Aerospace University, 2016, 
vol. 15, no. 1, pp. 139–150. DOI: 10.18287/2412-7329-2016-15-1-139-150 

 Eliseikin S.A., Podrezov V.A., Poluarshinov A.M., Shirshov N.V. Trudy Voen-
no-kosmicheskoy akademii im. A.F. Mozhayskogo — Proceedings  of the 
Mozhaisky Military Space Academy, 2016, no. 655, pp. 107–113. 

 Kokushkin V.V., Petrov N.K., Borzykh S.V., Yaskov V.V. Kosmicheskaya 
tekhnika i tekhnologii — Space Engineering and Technology, 2013, no. 1, 
pp. 44–55. 

 Hu H., Wang J., Lu W. Journal of Aeronautics, Astronautics and Aviation, 
2008, Series A, vol. 40, no. 4, pp. 237–244. 

 Alabova N.P., Bryukhanov N.A., Dyadkin A.A., Krylov A.N., Simakova Т.V. 
Kosmicheskaya tekhnika i tekhnologii — Space Engineering and Technology, 
2014, no. 3 (6), pp. 14–21. 

 Arsenyev V.N., Bulekbaev D.A. Izvestiya vysshikh uchebnykh zavedeniy. Pribo-
rostroenie — Proceedings of Higher Educational Institutions. Instrument Engi-
neering, 2014, vol. 57, no. 1, pp. 5–10. 

 Bulekbaev D.A., Bogachev S.A., Kubasov I. Yu., Poluarshinov A.M. Trudy 
Voenno-kosmicheskoy akademii im. A.F. Mozhayskogo — Proceedings  of the 
Mozhaisky Military Space Academy, 2012, no. 635, pp. 14–17. 



A.Yu. Lutsenko, D.K. Nazarova, D.M. Slobodyanuk 

16                                            Engineering Journal: Science and Innovation   # 5·2018 

 Mashinostroenie. Entsiklopediya. T. IV–22. Raketno-kosmicheskaya tekhnika. 
Kn.1 [Mechanical engineering. Encyclopedia. Vol. IV–22. Rocket and space 
technology. Book 1]. Moscow, Mashinostroenie Publ., 2012, pp. 275–276. 

 Aksenov A.A., Dyadkin A.A., Moskalev I.V., Petrov N.K., Simakova T.V.  
Kosmicheskaya tekhnika i tekhnologii — Space Engineering and Technology, 
2015, no. 2 (9), pp. 39–50. 

 Dyadkin A.A., Lutsenko A.Yu., Nazarova D.K. Nauchnyy Vestnik MGTU GA — 
Scientific Herald of the Moscow State Technical University of Civil Aviation, 
2016, no. 223 (1), pp. 45–50. 

 Kharitonova A.N., Shakhov V.G. Vestnik Samarskogo universiteta. Aerokosmich-
eskaya tekhnika, tekhnologii i mashinostroenie — Vestnik of Samara University. 
Aerospace and Mechanical Engineering, 2012, no. 4 (35), pp. 116–123. 

 Xuechang Z., Xiaojing Y., Yan H. Aerodynamic Characteristics of Fairing Sepa-
ration at Initial Opening Angle. Proceedings of the 1st International Conference 
on Mechanical Engineering and Material Science, 2012, pp. 259–262. 
DOI: 10.2991/mems.2012.160 

 Kovalenko V.V., Kravtsov A.N., Melnichuk T.Yu. Uchenye zapiski TsAGI — 
TsAGI Science Journal, 2011, no. 1, pp. 31–36. 

 Savkina N.V., Bimatov V.I., Khristenko Yu.F. Vestnik Tomskogo gosudarstven-
nogo universiteta. Matematika i mekhanika — Tomsk State University Journal of 
Mathematics and Mechanics, 2014, no. 1 (27), pp. 110–116.  

 Mahamuni P., Bransali P., Kulkarni A., Parikh Y. International Journal of Inno-
vative Research in Science, Engineering and Technology, 2015, vol. 4, 
pp. 915–920. DOI: 10.15680/IJIRSET.2015.0403018 

 Lutsenko A.Yu., Nazarova D.K., Fomin M.A. Inzhenernyy zhurnal: nauka i in-
novatsii — Engineering Journal: Science and Innovation, 2017, iss. 4 (64), 
DOI: 10.18698/2308-6033-2017-4-1610 

 Davydovich D.Yu. Analiz sushchestvuyushchikh podkhodov k snizheniu 
ploshchadey rayonov padeniya stvorok golovnykh obtekateley [Analysis of ex-
isting approaches to reducing the areas of drop zones of the  nose fairing halves]. 
Problemy razrabotki, izgotovleniya i ekspluatatsii raketno-kosmicheskoy tekhni-
ki i podgotovki inzhenernykh kadrov dlya aviakosmicheskoy otrasli. Sbornik tru-
dov X Vserossiyskoy nauchnoy konferentsii. Omsk, 30–31 maya 2016 g.  [Prob-
lems of development, manufacture and operation of rocket and space technology 
and training of engineering personnel for the aerospace industry. Proceedings of 
the X National Scientific conference. Omsk, May 30–31, 2016]. Omsk, 2016, 
pp. 29–36.  

 ANSYS CFX-Solver Theory guide, ANSYS Inc. Publ., 2009. 
 
Lutsenko A.Yu., Cand. Sc. (Eng.), Associate Professor, Department of Space Flight Dy-
namics and Control, Bauman Moscow State Technical University, author of over 70 re-
search publications in the field of aerodynamics of jet and separating flows, design of 
flight control systems. e-mail: aulutsenko@mail.ru 
 
Nazarova D.K., post-graduate student, Department of Space Flight Dynamics and Con-
trol, Bauman Moscow State Technical University. Scientific interests: aerodynamics of 
jet and separating flows, design of flight control systems.  
e-mail: dknazarova@mail.ru 
 
Slobodyanuk D.M., 6th year student, Department of Space Flight Dynamics and Con-
trol, Bauman Moscow State Technical University. e-mail: slob.dima@mail.ru 


