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Study of Performance Diagnostics of Turbo-Shaft Engine
for SUAV Using Thermodynamic Sensitivity

Daewon Lee* - Taeseong Roh* - Dongwhan Choi**

ABSTRACT

The operation of a gas-turbine engine gradually deteriorates the performance of its main
components and often generates the defects of its components. The GPA method has been
usually used for the diagnosis of the deterioration. In this study, the diagnostic code of the
engine performance using the thermodynamic sensitivity between the sensed parameters and the
health parameters has been developed without an application of the commercial program. The
single performance deterioration of the turbo-shaft engine for SUAV has been estimated with this

code.

ES =

e Ade FEAz] AP g2} AF Fa

4
i
©

ol BAHoZ A, WP

TAFF Atolodll Aol HASrI= Tt o A &H4AFE AGE] s stAAEHY
(GPA, Gas Path Analysis)o] AR&-E1 o). £ AFdXe 4§ 2ol of&stx g1, 2 A%
HeEd 54 HaER 9%y YAEE o83t AIAETID Z=E NEsglen, e
Q1718 HEZ Ao HE3ld AN dd Y5 A3E dZstd Byt

Key Words: Performance diagnostic of Engine($l 34152 d), Thermodynamic Sensitivity(€ & &3
97 %), Health Parameter(Al % ¥4), Sensed Parameter(Z3% ® <)

LM mel QA FHLREIT A¥o] AHo= E}

Ho, 71z &L @doz Y FA BEQ

7B A9 Hee ZFAIZol FH Aol WY IE ST Ao 22 &AHE
FEe 457 2 HeE F dAe2e 4F

* Astdigte sy FETEHA 719] AS nlzo] o8 1ol @ o] Y1, E
* Qs stn PFFFIEGHY Wel AS Tes TRPMe] Aoz

A&z}, E-mail: dwchoi@inha.ac.kr
— 252 —



L= Bz HEHoY FHAAR Fol ok
aste] Mol spRol @ HHFe Ee

o} ALl &AL Fol AUth ol
e &FAFE LS 93 I Ad7]
HEel 2FL e - HEHo Fed|, HIde
olglgt GV Fol U FtAAREHA
(GPA: Gas Path Analysis)o] A}g51 31tH5,6].
o] GPAE o] &3ty vim3 T3] FJL&E F
Q= 7dg v o 8 Sarabanamuttoor} 7|23k
W¥[4]3 Urbanol e wh7le] Ak 18
Y, GPAE FAZHo2 ¢F7]Y HYl Eeeol=
5o 1’\1 e F2H EAZ 9% AL 4
@) olg FAHLE dYTH

= = E s
onj, 714 71E°] He 9d¥ A% Adtel df
A&7t dojvke B

HY 4371, 1%-‘4 7yedA 7l g
NAReg RIH de FHEHWNS AL
AR A&7 423 kWolth

o A dig A4 SF3ASUY HE
FEE 47 oEtrE, dWY% sﬂ*mil%

= A}%s}‘&i g AR W3 mdg
T B 2HERE 3 FHdES
2 Asdsdes FEIAEE AT A9 A
¥ S 8 AHRE &3 s 1s A%
] Table 1ol vep At

Table 1. Sensed and Health Parameters for
performance diagnostics of engine

Description Parameter
G.G. Turbine Spool Speed Ny
Power Turbine Spool Speed N,
Combustion Inlet Temperature Ts
Combustion Inlet Pressure Fs
G.G. Turbine Inlet Temperature T,
G.G. Turbine Inlet Pressure £y
P. Turbine Inlet Temperature T
P. Turbine Inlet Pressure Fs
P. Turbine Exhaust Temperature T
P. Turbine Exhaust Pressure F
Fuel Mass Flow .
Compressor 7.
Efficiency | Gas Generator Turbine My
Power Turbine T

Figure 1, 2& AA QA & 7|02 ¢
7] B 7k 2] HWe ago) 747 3%
AEEAS W FHAFES] W FS %2 YE
A Aol

2

f[;,—;_'n-m]
' WWTTIW
1NN

PARAMETERS

DEGRADE [%}
O

Fig. 1 Component degradation by compressor defect
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Fig. 2 Component degradation by G.G. turbine defect
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Fig. 3 Error between data and calculated value
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Fig. 5 Error between 97 and calculated 97
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