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FEATURES OF TEST OF AIR-FUEL SYSTEM
OF GAS TURBINE ENGINE
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The article is devoted to the problem of ensuring the operability of rotary bearings of a gas turbine
engine (GTE) with an air-fuel lubrication system. The relevance of the article is due to the unexplored
processes occurring in the supports of the rotors of a GTE, in witch the lubrication and cooling of the
bearings is carried out by an air-fuel mixture. This makes it much more difficult to select the optimal
parameters of the air-fuel mixture and the operating modes of the engine, ensuring the operability of
its rotary bearings with the least loss of fuel and air pressure behind the compressor, which can lead to
a significant deterioration of the main parameters of the GTE. The solution to this problem requires
bench tests of the air-fuel lubrication system of the GTE under different operating conditions.

The purpose of this work is to develop a schematic diagram of the unit, which allows testing the GTE
rotary bearings lubricated with an air-fuel mixture under different operating conditions (operating
modes, parameters of an air-fuel mixture).

The paper identifies the parameters that affect the operability of lubricated with air-fuel mixture
bearings, a universal scheme of unit for aufonomous test of an air-fuel lubrication system GTE is
proposed. The use of the data obtained from the results of these tests in the design of a promising
gas turbine engine with an air-fuel lubrication system will be possible to select the optimal parameters
of the air-fuel mixture and the operating modes of the developed engine, which will increase its

reliability, efficiency and resource.

Keywords: gas turbine engine, air-fuel mixture, lubrication system, bearing.

References

1. Bich M. M., Veynberg E. V. Surnov D. N. Smazka avia-
tsionnykh gazoturbinnykh dvigateley [Lubrication of aviation
gas turbine engines]. Moscow: Mashinostroyeniye Publ., 1979.
176 p. (In Russ.).

2. Schreckling K. Home Build Model turbines. Trapler
Publications Limited, 2005. 101 p. ISBN 1-900371-37-5. (In Engl.).

3. Eric A., Gordon J., Patric. L. Tammy. Thermal mana-
gement system for a gas turbine engine. US patent 7475549
(B2); published 13.01.2009 (In Engl.).

4. Patent 2597322 Russian Federation, IPC F02C7/06.
Malorazmernyy gazoturbinnyy dvigatel' [Small gas turbine en-
gine] / Kostogryz V. G., Dud'ev D. Ya., Sigaylo V. Ya., Gel'me-
dov A. Sh., Klimov N. I, Kosholap Yu. G., Bugayov S. L,
Klimov V. N., Lihodid P. V., Lavrik A. S., Novikov M. V,
Valitova Z. R., Romanov A. V. No. 2015116235/06; filed
28.04.2015; published 10.09.2016. (In Russ.).

5. Klimov V. N., Klimov N. I. Perspektivnaya skhema
smazki i okhlazhdeniya podshipnikov korotkoresursnogo ga-
zoturbinnogo dvigatelya vozdushno-toplivhoy smes'yu [Pro-
mising lubrication and cooling scheme for small resource GTE
bearings by air-fuel mixture] // Omskiy nauchnyy vestnik.
Omsk Scientific Bulletin. 2017. No 3 (153). P. 39 —43 (in Russ.).

6. Reznikov M. E. Aviatsionnye topliva i smazoshnye
materialy (aviatsionnaya khimologiya) [Aviation fuels and
lubricants (aviation chemology). Moscow: Voennoe izdatel'stvo
ministerstva oborony Rossii Publ., 2003. 234 p. (In Russ.).

7. Silaev B. M. Tribologiya detaley mashin v malovyazkih
smazochnyh sredah [Tribology of machine parts in low vis-
cosity lubricants]. Samara: SSAU Publ., 2008. 264 p. (In Russ.).

8. Lelikov O. P. Podshipniki kacheniya. [Roling bearings].
Moscow: Innovatsionnoye mashinostroyeniye Publ., 2017.
667 p. ISBN 978-5-9908302-9-5. (In Russ.).

9. Koshel' V. M. Podshipniki kacheniya [Roling bearings].
Minsk: Navuka i tekhnika Publ., 1993. 255 p. (In Russ.).

10. Kodnir D. S. Kontaktnaya gidrodinamika smazki de-
taley mashin [Contact hydrodynamics of lubrication of ma-
chine parts]. Moscow: Mashinostroyeniye Publ., 1976. 304 p.
(In Russ.).

11. Perel' L. Ya. Podshipniki kacheniya: Raschet, proye-
ktirovaniye i obsluzhivaniye opor [Roling bearings: Calcu-
late, design and maintenance of supports]. Moscow: Mashi-
nostroyeniye Publ., 1983. 543 p. (In Russ.).

12. Lukanin V. N., Shatrov M. G., Kamfer G. M.
Teplotekhnika [Heat engineering]. 2nd ed. Moscow: Vys-
shaya shkola Publ., 2000. 671 p. ISBN 978-5-458-43506-2.
(In Russ.).

13. Chernevskiy L. V., Korostashevskiy R. V., Yakhin B. A.
Podshipniki kacheniya. Spravochnik-katalog [Roling bearings.
Handbook-catalog]. Moscow: Mashinostroyeniye Publ., 1997.
896 p. (In Russ.).

14. Vargaftik N. B. Spravochnik po teplofizicheskim svoy-
stvam gazov i zhidkostey [Handbook of termophisical pro-
perties of gases and liquids]. Moscow: Nauka Publ., 1972. 721 p.
(In Russ.).

15. Siov B. N. Istecheniye zhidkosti cherez nasadki [Fluid
flow through nozzles]. Moscow: Mashinostroyeniye Publ., 1968.
140 p. (In Russ.).

16. Abramovich G. N. Prikladnaya gazovaya dinamika
[Applied Gas Dynamics]. Moscow: Nauka Publ., 1976. 888 p.
(In Russ.).

™

8L0Z ¥ 'ON Z1OA ONRIFINIONI dIMOd ANV LIDIDOA-NOLLVIAY SIS "NILITING DHHILNIIOS ISWO

8102 ¥sN ZINOL INHIOALOOHUMYIN FIONDIhULIIMIHE N FIOHLIIVA-OHHOUTIVMEY BULID HMUHLOIE UISHRAVH UMNDINO



B. H. KAUMOB, A. 5. AYABEB, B. 9. CUTAUAO, H. U. KAUMOB. C. 42-50
V. N.KLIMOV, D. YA. DUD’EV, V. YA. SIGAYLO, N.I.KLIMOV. P. 42-50

KLIMOV Vitaliy Nikolayevich, Head of the Design
Team of Turbines and Combustion Chambers De-
partment.

Address for correspondence: Klimov-Vitaliy-asp@yandex.ru
DUD'EV Dmitriy Yakovlevich, Deputy Chief Desig-
ner for small-size GTE.

SIGAYLO Vladimir Yakovlevich, Head of the Design
Department.

KLIMOV Nikolay Ivanovich, Head of Oil Systems
and Gears Department.

Address for correspondence: Klimov.nik.omsk@gmail.com

For citations

Klimov V. N., Dudev D. Ya., Sigaylo V. Ya., Klimov N. L.
Features of the test of air-fuel system of gas turbine engine //
Omsk Scientific Bulletin. Series Aviation-Rocket and Power
Engineering. 2018. Vol. 2, no. 4. P. 42— 50. DOI: 10.25206/2588-
0373-2018-2-4-42-50.

Received 19 October 2018.
© V. N. Klimov, D. Ya. Dud’ev, V. Ya. Sigaylo,
N. I. Klimov



