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Development of the Micro Gas Turbine Engine

Seung-Woo Kim, Gi-Hun Kwon, II-Hyeong Jang
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ABSTRACT

A micro turbo-shaft engine of 50HP for UAV, which can be easily modified to turbo~prop and turbo-jet
engine by sharing the core engine and has many applications to civilian demands and munitions, will be
developed. This kind of micro gas turbine engine has been developed mostly by the corporations which
have special technology but are small in its scale. Especially, the gas turbine engine can be easily applied
to other fields and developed by domestic technology, so that the sharing of technology is planed to realize
through the cooperations with academnies and research institutes.

In this paper, the gas turbine engine, which has the compressor ratio of 38 the turbine inlet
temperature of 1180K and the engine speed higher than 100,000 rpm, is composed of centrifugal
compressor, combustor, gas generator turbine, free power turbine and gear box. The competitiveness of the
gas turbine engine can be obtained from minimizing its cost by the utilization of domestic infrastructure

for the performance test and the decisive outsourcing.
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Fg. 1 Layout of Development Engine
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Table 1 Charateristic value of Minijet Engines

g % Minimum | Typical | Maximum
Thrust(N) - 23 60 170
Weight(kg) 80 15 %

5| 14 20 40

RPM 75,000 90,000 130,000

Wheel 273(mm) 5H 66 84
Engine 373(mm)| 88 110 140
7+A(USD) 1,700 2,800 4500
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Table 2 Technical Data of Similar Engines

Engine Model SWB-45 | Olympus | TN-300
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Table 3 Key Design Values and Target

erformance
3 = FaAd ¥ 1
A7N(AoIXAZR) [ 40 X 15cm | A7) Aol J|F
29 50 =g 37 kW at SLS, SA
A 15 kg °l3
dE2EE 300kg/hr ©]3}
Exilc Max kW
A 3 km °]3t
ZFxH9 20740 ° C

i

+ wu:‘ LI RL I

Yo

110.0 115.0 120.0 125.0 130.0 135.0
Specific Thrut{lbfrkg/s)

Fig. 2 Performance of Turbojet Engine Cycle
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Fig. 3 Relation of the Air Loading and Pressure Ratio

el g9le
2 ZR3e = old Uigt A7 A eust TR
QAEta 9k
29 Fig. 3& 21&¢ AddE =g idRdg
Hgd 427 479 ¢¥H Air Loadingg 71€2
2 AAE FES Aotk oA REvie) 7
o] /I T A4Vle Fojd gl Ko
2 & Air Loadingg 71A= 9o EAstn 9
5 ¢ F Utk

2.3.3 E{o{!

Holul& GG(Gas Generator)ElolHl3} FP(Free
PowenElol#lo 2 AL D GG Holwle ¢&7]9)
TFEYEE A ol&=m FP Eojnld 7o
w9l AAse] Rz FHE P of
"rh golwl 7o X+ 1180 Kol GG Eojl
9] A&e 8 %, AN 20 2811 FP HoHY
EEL 86%, RRHE 156202 st HAS AP}
I ok 718 AA A, GG HoWlY Eole 135
mm, BT WRNAY wEEE 049, 7 vislee
0.345°]7], FP Elojyle] xo]: 17 mm, BitvtA
Ao e 0356, &7 vl 03522 Zbz7)
2R3

ag)x, Wheel 3730l & GG Eloj¥lnt A A 0]
2 FP Houls 943 +2¢ Transient Duct?t
S48 o] 2= GG BA¥l &7 £ ¢ Swirl
Angled| ute} 1 £4Fo] AAEY 27] 4A 2

# GG "ol &7 Swirl Angle] 172" °l8l&
AR o] P MUY £AFLE 2% o]

U7t 2 Ao o&3ka 9ok
ES R HAEE Y £48 7]
DuctFol uldl A3 Fristed ol d¢¥
Wlol A Gojuls AAZY F&F 4% R 9
I Yo} gtk HrEY Wyt dojyr @
Diffusion AngleS A& stor st A9 T
2 AoAe iy P dF e
5

S

)

I olgld BRY BHL AL AR

Y £ 5% £2S FANRE WAL @

2.2.4 Jio{8fA

B Ao dstaat ste 7lojutsel ZhE]
= 1024 1 AEE SABEE AT Yo A
g T el g, 22 ASuE e 549
et ol uiUF iAol & HEule A
oz e #F9 S48 JHE Ao 33
uzbd, of e} 71AH Eed %% A= AA)
Ak aElm Aok Fg A F3L g

Table 49l &3}t
2.3.5 9HY|

100,000 rpm o]l Al ZE3sty 1 kW &8&
A = QlE Zud 9H7|E MEstnx gt
Arle Z27E AR YFE HHE I F2
el dojuAl we

stedol et zEla ol

fo 1z ox

e A

of sje} A

qg A & 5 UEF AV 2YHDL

Table 4 Development Specification of the Gearbox.

3 A 4
71of Type EE
Free Power Turbine Speed 61,430 rpm
Output Shaft Speed 6,000 rpm
Qutput Power 50 Shp
Max. Diameter 150 mm <]}
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