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Development of the Educational Micro Gas Turbine Engine
Performance Test System
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ABSTRACT

This test cell is developed to provide the fundamentals of operational mechanism and structural
configuration, and further to verify thermodynamic calculation with this test data to the institutes
or laboratories research and study gas turbine engine for academic purpose.

The test cell is installed to monitor and collect real-time data as to temperature, pressure, thrust,
fuel flow, and air flow etc. using by NI DAQ(Data acquisition)device and LabVIEW program

based on 30lbf-micro turbojet engine.
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Fig. 1 Main Components of i-Jet 130
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Table 1. Specification of i-Jet 130
Type Turbojet
Compressor 1 stage centrifugal
Cgﬁ;’;ﬁéﬁn Reverse flow annular
Turbine 1 stage axial
Thrust
(max.@126000 rpm)| 14 kgf(30.86 Ibf)
Thrust

(idle@32000 rpm)

0.41 kgf(0.9 Ibf)

Exhaust Gas
Temperature(max.)

893 K

Fuel Consumption

0.139 g/N/h

Fuel

Kerosene, Jet Al

Start Gas

Propane

Lubrication Oil

Mobil Jet2, Exxon 2380

Fuel-oil Mixing
Ratio

20:1

Dimensions

108 mm < x 250 mm L
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Fig. 4 A Complete Test Cell
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Fig. 5 Data Monitoring System
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Fig. 6 Data Acquisition System
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Table 2. Report of Connected Diagram

Channel Physical Device| Measuring
Name Channel Type Type

T2 | cDAQIModl/ai0 |NI9211|Thermocouple
T3 | cDAQIModl/ail |[NI9211|Thermocouple
T5 | cDAQIMod1/ai2 |NI9211|Thermocouple

P2 |cDAQIMod4/ai3 |N19203 Current
P3  |cDAQIMod4/ai4 INI9203|  Current
P5 |cDAQIMod4/ai5 |[NI9203|  Current
Wa |cDAQIMod4/ai0 [NI19203|  Current
Wf | cDAQIMod4/ail [N19203|  Current
Thrust |cDAQ1Mod4/ai2 |N19203 Current

4. tloef 241 Zin}

AR A% g8 F AeHEEE F35)
At
Figure 72 7= 283 °C, ti7I4E 101.1

kPaoll Al F2(Thrust), & & WS, ¢ZF71&F
dE(P3), HYWET ¢H(EP5), dFVIET =%
(T3), HHIET 2%(T5)9] dtlolHE #A3 27
ojt}.
Thrust
45
4
35
3
% 2.5 ]
~ 2
1.5
os
0 . 11 Y
Time (sec)
wf
i}

\
150 otols vl ‘
\

ml/min
e
1]
(3]

Time (sec)



kPa

kPa

AlE

190
180
170
160
150
140
130
120
110
100

90

130
125
120
115
110
105
100

95

90

900
800
700
600
500
400
300
200
100

o 4

P3

50 100 150 200

Time (sec)

T3

50 100 150 200

Time (sec)

T5

I "1

PI v
|
]
|

50 100 150 200

Time (sec)

Fig. 7 Data Analysis Results
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