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A Study of Inverse Modeling from Micro Gas Turbine
Experimental Test Data
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ABSTRACT

The gas turbine engine performance is greatly relied on its component performance
characteristics. Generally, acquisition of component maps is not easy for engine purchasers
because it is an expensive intellectual property of gas turbine engine supplier. In the previous
work, the maps were inversely generated from engine performance deck data, but this method is
limited to obtain the realistic maps due to calculated performance deck data. Therefore this work
proposes newly to generate more realistic compressor map from experimental performance test
data. And then a realistic compressor map can be generated form those processed data using the
proposed extended scaling method at each rotational speed. Evaluation can be made through
comparison between performance analysis results using the performance simulation program

including the generated compressor map and on-condition monitoring performance data.

FAEEN A9 AFe T FAFE 45 S0 2 9T wEt BE P FAF 45 4L
ofe) oMY e A9e Fal D& 5 AW 2R ALY Bf Abel7] WEe] A A
F94 YEth 137 R BE 4% 92 olgsAY 2453 gt A 45 WL 2A9Y &
of AgRT AT oldF WHL TAARAN A4S BT olo] B AFNE 28 shxE
A AP FAE FAS] B Tl 2P Bl HoIHE FHAL o) o g3 THE 4
5 B A PR ANSAT IPn 2L 0§ A A FPH 45 2w
2 P4 A4 27 dolEs AEA AR TAE WS ASULS AS, 22 AEY P
)&% A= Wt

Keywords: Inverse map generation, Compressor map, Experimental test data

¢ ZAY AL G373}

A A2}, E-mail: cdgong@chosun.ac.kr 1. M

rhu



Z 34 M et=F ==X
7h2HH Qe s RARE Y A 2. A& 4
Aol o] A=y BlE Ao FAET ofy
2t EE&EAAM Y HA e AHlE AT AW A 21 o izl
B Jes Mz w Fastth olg vk 2 AgAZA o AHEE i-Complete AFS] iJet
HHl o) AsEARS} Ads fsiMe 24 1302 F9 14Kg-fw9 43 HEAE Ao
AE 545 Uil e Ayt 24370 FZ Radio Control Micro Aircraft®] FZ17 3|
o ¥ AsAEE U 20dAMY HE 2 AREEH o 19 A4 =7], 9F o=
AAs T3l Ee Blo] FAsHA N AA A HqE dad, 19 57 HYoE FAEH Ao
TAE ATAEE dF AZAE Addte (6] £ di FFES A% ds¥E, dsdH,
53717 w9 o] wiwol drk FufAg Ay g H3}Ee]l, Starter Motor T2
7h2ER Qe des dATste AMEES o accessory’} 1om ECU°| o3 #A5oz Ao
T INE ASAHEE FHsto o]&3stal Aok "ot A48 Alss fE AlE Alde ZE3
SHMHA = o2 WHEC] Aoy 7P de 7k227F ARRE AL idle o] B ZEs Aldle Al
Zol= WHE A= AAA HelHs Al 241 A57F T ¥ Table 12 Ijet 13031719
2 XY AR dolgol| gEE SHZS T8 Aot
T3t FAE A=Y 747t dolgo| ¥ Table 1 Specification of i-Jet 130
st WS ARSSHEI] 2y o] WHe 7
zo A2 Azg A AFo] M = Type Turbojet
Compressor 1 stage centrifugal
2 gko] 1.001A ZA HAUYA = AF-olv Combustion
aata AAH ol dE A AR A Chamber Reverse flow annular
A3 9212 Yl E o3 o) %]\EHZ] w2} A Turbine 1 stage axial
ZAYZ e 7 ¥AEHW AAZ ~ALY F= Thrust 14 kgf(30.86 1bf)
(max.@126000 rpm)
system identification method[3]t} %5 d 9] U Thrust

OlE|E2HH FHA GagES AMESt FAFE
o] AHes o A= genetic
method[4], &2l F 7}A ¥WHS ZE3 hybrid
method[5]5  A¢FFATE SHARE o] WRS

algorithm

E 4238 Jl2HW AdAE AFEE
A Al

Hem 2% ol &@

>
n G
O
M "
-4

=
T
X
oX,
olr
rx
b
[rt
-
oX,
ol
o
fru
N

o
ojo
ol
ol
o o rr o=
Q

Agatdch. 1 F Z2ay
O~

>,
o
ﬁ
i
o

2
oo
g

H
€% dYo=m Ay HolEs} A=
& oy Z2a 7|Ee] WS

]

< Hlaste] AS s

¢

il

) 0.41 kgf(0.9 1bf)
(idle@32000 rpm)

Exhaust Gas

893 K
Temperature(max.)
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. 3 Data Monitoring System

32 oy 5 A=H]

= dl sl= | =y
3 Glo)E] A% & &5 Al 2 wen 4%d 4ol s Fig 4=
1

B g5 Axgel WA

tole EYHE 3 &5 A= NI(National



4 =54 g ot=FrlEstel A
Tolt} PR : ¢}glH], MFP : #33%<, ETA : &&
BETA : Z}EH
e 1
su Cj:{2OPan4 1*(P4T) ! ” 1)
‘- i F=WA[(1+/) ()] ¢y
u;“_ C, : specific heat at constant pressure,
[ n, : nozzle efficiency assumed as 0.98,
o | J
. X . Illllllll’j . .
—a . T, : turbine exit temperature,

Fig. 4 Layout of signal line of data acquisition
system

4. &gl Hlo[EE o8et datz dd

AFHL jJet 1307 50%, 60%, 70%, 80%,
20%°l aNF3tE RPMHEE 33ttt dlol g
3=2 7 RPMHEE 10HzZ 30324 o] Fo %t}

41 ASAE A
A9 dolEE o83 TAHEF AHE 33
g AlLE AA= Fig. 59 %L‘:]‘ WA, 2 7
HoAEe AR A8l @A
0z RPME A tlolH <l
g, 247 4 O 2F o
o HiZIAIE SE(G)o 7T H(WA)S

=

=
do=
H

=

qF
2k
%.T_::_ o}
&3
A

Jo 2 g

‘ Data Sampling ‘ Identify Polynomial Eq. for Each
@ Beta Line
| Corrected RPM Calculation | y
@ ‘ Reconstruct Component ‘
MFP, PR, ETA Calculation by Maps Using Palynomigl Eq.
ThermeodynamicEq, *
& ‘ Performance Analysis Using ‘
Map Scaling Each Operating NewMap
Conditions ‘L
* END
Map Compesition of Each
Operating Condifions

Fig. 5 Flow of component map generation using
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