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Srinakharinwirot  University. Advisor Committee: Dr. Pichai Asadamongkon,

Asst.Prof.Dr. Suparerk Sirivedin.

This research is to design and construction of a micro gas turbine engine. The uses
of this kind of engine are power generator and power plant for the UAV. The advantage of
this design is that the engine can be used with many types of liquid fuel for example
ethanol, methanol, gasoline, diesel, jet-A1, and also gas fuel. The design is to use main part
from car’s turbo-charger, RB-20, such as compressor and turbine.

The engine parameter was tested in three steps, engine idle start-up, engine running
speed and exhaust temperature. The results show that the engine wasn’t running properly.
However, engine can perform well at idle speed of approximately 50,000 rom and exhaust

temperature of nearly 550 °C and the engine power can be measure
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Inlet diameter 51 mm.
Blade tip angle 35 degree
#9981 AR 0.152 kg.
BRINAIVAINNAY 1.76

AT L TuNT1YY 76,000 rpm.
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V,cos0 = 1227.24 m/s
A9
Vg opt = (Vs1cose)/2

= 613.619 m/s
V,1sin(1) = Vs1sin9

= 446.67 m/s
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= 613.619 m/s
LNTIZDZ 1

¢ = 36.05
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170 kg + 592 kg + 1,947.68 kg — 528 kg + 234 kg + 1,947.68 kg
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18.50,, + 69.56N,,

1,000
= 2.54 kg
. 2.54
. . stoichiometric air fuel ratio(bymass) = —— = 1494 : 1
0.17
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CioHae+270,+104.34N, —> 12C0,+13H,0+8.50,+104.34N,

f13 h(kJ/kmol)  hga (kd/kmol)  hype (kd/kmol)  hi. (kd/kmol)
U U U U U
CiHu(g)  -291,010 0 0 0
0, 0 10,899 12,405.20 13,934.70
N, 0 10,850.60 12,312.90 13,781.50
H,0 -241,820 12,433.30 14,146.50 15,881.70
CO, -393,520 12,269.20 14,332.60 16,483




angas 2N (h°r+h-h ), = >N h%, = (Nhof)c12H
26

A 100 %
. 12CO, +13H,0 + 69.56N,,

8,638,521 kJ

wld T 4 = 2468K win 2,195 °C
71 150 %

CioHa+270,+104.34N, —> 12C0,+13H,0+8.50,+104.34N,

12x(-393,520 -14,332.6) + 13 x(-241,820 -14,146.5) + 104.34 x (12,312.9)

= (1 kmolCy,H)(-291,010)

12hCO, +13hH,0 + 8.5h 0, +104.34N, = (2,298,362.548 - 291,010 + 7,865,900)

9,873,252.548 kJ

71,628.4 kg/mol

(9,873,252.548)/(12 + 13 + 8.5 + 104.34)

8a9AAT 2,000 K (12 100,804) + (13x82,593) + (8.5x 67,881) + (104.34 x 64,810)
= 9,622,621 kg

8O9AAT 2,100 K (12x 106,864) + (13x 87,735) + (8.5x 71,668) + (104.34 x 68,417)

= 10,170,731 kg

. Uszanmen (Interpolate) azle 2,046 K = 1,773 °C



ﬁ 200 % CyoHye + 370, + 139.12N, —> 12CO, + 13H,0 + 18.50, + 139.12N,

12hCO, + 13hH,0 + 18.5h 0, + 139.12hN, = (2,579,332 - 291,010 + 7,865,900)
= 10,154,222 kJ

naAATl 1,600 K (12x76,944) + (13x 62,748) + (18.5x 52,961) + (139.12x 50,571)
= 9,754,268 kJ

8a9AAT 1,700 K (12x82,856) + (13x 67,589) + (18.5x 56,652) + (139.12 x 54,099)

10,447,244 kJ

. Uszanmdn (Interpolate) azle 1,658 K 1,385 °C

paili daniazldvin Combustion Chamber asaniilugiasanunsanuaaniaulags

AnFLPTedaus Gas turbine NaanuuLdazlddan Stainless Steel 1iin 316
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susioud figaumgfivasledefl 550°C
Abstract

This research is to design and construc-
tion of a micro gas turbine engine. The uses of
this kind of engine are power generator and power
plant for the UAV. The advantage of this design
is that the engine can be used with many types
of liquid fuel for example ethanol, methanol,
gasoline, diesel, jet-Al, and also gas fuel. The
design is to use main part from car's turbo-charger,
RB-20, such as compressor and turbine.

The engine was tested in three steps,
engine idle start-up, engine running speed and
exhaust temperature. The results show that the
engine wasn'’t running properly. However, engine
can perform well at idle speed of approximately
50,000 rpm and exhaust temperature of nearly
550°C and the engine power can be measured in
term of trust at around 2.5 pound.
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(Stanford University, 1997) léivianswamun Micro
gas turbine engine 28sU3¥n M-DOT lasvihms
Yiudjenanidsundasvesianildlunsate
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constant pressure process)
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