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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. When the
performance analysis is performed at far away operation conditions from the design point, in case of
use of the component map by the traditional scaling method, the error of the performance analysis
results is greatly increasing. In the other hand, if in case of use of the compressor map generated by
the proposed GAs scheme, the performance analysis results are closely met with those by the
performance deck, EEPP.
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Fig 1 Engine schematic diagram of PW206C turbo shaft
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Gas Generator RPM
Altitude (ft)
Flight Mach No.

65% ~ 100%
0 ~ 25000
0~04

Table 2& AA AFALA A FE A4 AR
Ho) o]5xddA e AAH Aoltill

Table 2 The Design Peffomance data by engine
manufacturer

Variable Values

Sea Level Static
Standard Condition

Atmospheric condition

Mass flow rate (lbm/s) 4.418
Fuel flow rate (Ibm/s) 0.087
Compressor pressure ratio 7.912
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 6120

100% RPM)
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Table 3. Reference data sets used for 100% ocompressor

rotational speed
DatasetNo.| mifp cpr | Obtained
from
1 4.42 7912 EEPP
2 430 7.965 Scaled Map
3 5.06 4234 | Scaled Map
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Fig. 2 Fow chart of genetic algorithm
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Fig. 6 Performance analysis results with varying altitude at
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