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Application of Foil Air Bearing to Small Gas Turbine
Engine for UAV

Kyeong-Su Kim', Si-Woo Lee, Seung-Woo Kim', In Lee”

ABSTRACT

Foil air bearing, which is a noncontact bearing utilizing viscosity of operating fluid and
elastic deformation of foil structure, has several advantages over rolling element bearings in
terms of oilless environment, long life, high speed operation, and high temperature
application over 500 T. Recently advanced researches are actively being performed for the
application to the extreme temperature such as gas turbines, as well as conventional small
turbo  machinery. In this paper, the principle of foil air bearing is introduced and a
feasibility study to adopt a foil bearing as the turbine bearing of 65 HP turbo shaft engine,
which is under development for UAYV, is presented.
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Fig. 1 Principle of Air Bearing

Fig. 3 65 HP Turbo Shaft Engine for UAY
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Fig. 6 Temperature around Turbine Bearing
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Fig. 7 Rotor Configuration adopting Foil Air
Bearing for Turbine Support
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Critical Speed Map vs. Support Stiffness
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Fig. 8 Critical Speed Map
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Table 1. Contribution to Engine Performance

Ball Foil
Parameter i Remarks
Bearing | Bearing
Cooling Flow
22 04| -1.8 gs
Rate (g/s)
SFC (kg/hr/hp) 0.4787| 04771 -0.33%
TIT (K) 1175.4 1171.0 -44 K

23 Y 7] wioly A

A" 2 wolgdL FigrolA & 4 Q=
e} o] WEFPoln A= AA 26mm, F
25mm, #ZEFAE 7], TEE 400 T, Wl
o] EAl¥ 30um, 3 AEEE 105,000 RPMo| o,
2e 9] HAEl 19 o, wWoiH) sFATS

gkef, AMZZL 154%, wEFL 53 Wold,
Fig.9dl 4% HXAAE Jepdidct old Ho]
29 244 03E7 N/meo|t}.

Foll Journal Bearing Anaiysis

3E+S N 16 —— 80
~~— PRESSURE

—r= FILM THICKNESS
FOIL DEFLECTION
25e+5 [ t- 60

+ a0

P(Pa)
7
H (um)

15E5 - 20
- h ;

1E«5 {p T T T T T ==t 0
480 435 - 60 45 0 45 80 135 180
Theta (Deg)

Fig. 9 Foil Journal Bearing Analysis
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Fig. 10 Spectrum of Foil Bearing Application
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