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A Study on Compressor Map Identification using Artificial
Intelligent Technique and Performance Deck Data

Changduck Kong* - Jayoung Ki* - Changho Lee***

ABSTRACT

In order to estimate the gas turbine engine performance precisely, the component maps
containing their own performance characteristics should be needed.

In this study a component map generation method which may identify compressor map
conversely from a performance deck provided by engine manufacturer using genetic algorithms
was newly proposed. As a demonstration example for this study, the PW 206C turbo shaft
engine for the tilt rotor type Smart UAV (Unmanned Aerial Vehicle). In order to verify the
proposed method, steady-state performance analysis results using the newly generated compressor
map was compared with them performed by EEPP(Estimated Engine Performance Program) deck
provided by engine manufacturer. And also the performance results using the identified maps
were compared with them using the traditional scaling method.

In this investigation, it was found that the newly proposed map generation method would be

more effective than the traditional scaling method.
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Figure 1 Engine schematic
PW206C turbo shaft engine

diagram  of

PW 206C HE S A2 A #5395
T2 (KARI: Korea Aerospace Research Institute)
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Table 1 Operating range of propulsion

system required by System Integration Group
of Smart UAV of KARI

Gas Generator RPM 65% ~ 100%

Altitude (ft) 0 ~ 25000

Flight Mach No. 0~04
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Table 2 The Design Performance data by
engine manufacturer

Variable Values
Atmospheric condition Stgflﬁial;gveélo?\?ittiicon
Mass flow rate (lbm/s) 4.418
Fuel flow rate (lbm/s) 0.087
Compressor pressure ratio 7912
Turbine inlet
temperature (R) 2258
Shaft horse power (hp) 560.8
SEC (lbm/hp hr) 0.556
Gas generator rotational
speed (100% RPM) 58900
Propeller rotational speed
(100% RPM) 6120
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Figure 2 Flow chart of genetic algorithm
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Table 3 The coefficient from GAs algorithms

% RPM a b C d
60 -5.628 | 59.151 | -205.21 | 240.498
70 -13.675 | 160.731 | -626.19 | 815.302
80 -17.90 | 21990 | -895.80 | 1119.0
90 -15.00 | 187.60 | -777.30 | 1077.40
100 -6.186 | 77.442 | -32241 | 454.25
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Figure 4 Compressor map generated by GAs

4 Zzbulm Y B

A&z 2 a¥el GASTURB 9.0& o] &8l 7}
2R 7] il%i’: T W3, 1%, vlgujstgd
gt FAdE 4 e FAAT sHde
Figure 42 ¢%7] 4% %9 GASTURBY X F
ASEE HAAE 71FoE 2AYHS 45
& 47 olgdlden AYARA A st
A7) & xe] Wzl Hgalsty 049 1
=Wsl, 3% 25000ftoll Al WlsYmlat4 Wste] o

P

& Zvuly AHFE vuddoh
=7l HY Aesz=d FHHY As:Ee
GASTURBOIA A F3l= NASAGVel A3}

NASAGV6S A3 45=E 74z o83t

Shaft Horse PoWer (HP)
8 8 &8 & 8

'~ GASTURB || i

60 70 80 90 100
Gas Generator RPM

Figure 5 Performance analysis results with
varying gas generator rotational speed
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