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Exhaust gas electrostatic monitoring and gas path fault
feature for turbojet engine

LIU Péng-peng, ZUO Heng-fu, FU-Yu, SUN Jian-zhong
(College of-Civil Aviation,

Nanjing University of ‘Aeronautics-and-Astronautics, Nanjing 210016, China)

Abstract: ‘Some ‘experimental stages of electrostatic monitoring explorative experiments
which used the éngine test bed and a certain small turbojet engine were conducted. The char-
acteristics of eléctrostatic signal of the turbojet engine’s exhaust gas were obtained, and the
electrostatic menitoring technology’s ability of monitoring the engine gas path mechanical
faults was verified. Then, the result of the next research shows that electrostatic signal of
the turbojet engine’s exhaust gas may change a little with the engine conditions. There are
some evidences obtained by the analysis of the electrostatic signal in stage 102 showing that
the activity level changes with the engine conditions, and the activity level is a characteristic
parameter of the charged micronized particles in the turbojet engine’s exhaust gas. In the
process of engine test from stage 102 to stage 108, there were some faults such as engine
combustion chamber carbon deposition fault, mild ablation breakdown and lub oil leaking in
gas path. There were some changes in electrostatic whole level of engine’s exhaust gas
which can be found by analyzing signal statistical and long time domain to make characteristic
parameters of the electrostatic signal like active level and positive (negative) event rate as

early-warning parameters corresponding with these faults.
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Fig. 1 Electrostatic monitoring principle of turbojet engine



el

XIS I8 45 - 0 Mt 0 ML 8 e M0 A S R R AR T Y 475

X T A AT 2 1 I K S AL AR S SRR —
SE WY DL T H R AU LA K R B R S LT
DL AT A Ak R A7 7K S A 2% T B0 R IV 9 IE
B AR B 2 e I Sl L A B
L i R IR DR R A Y ORE 4 3 22 25 i
FEL AT 7P G T S L S 5 R R e X ) 4 4 R
LA T IS (55 R 2 Bl rit A R T R, ).

2 ERHERNEEEE

2.1 XWHE

ARSI SR T R A TR R Sh ML oA SE 56 X
G LIRS K B AL 37 A S 4 /0N TR e e i g
KBl SEHG A B A LS [ AT B O
HLfG IR L B PR RS 5 4 B R R
CRFEHRG BE N 24 biv) | 2 AR I R 48 CRI
LABVIEW % i, 5 & R B2y 2 kHz) (I8 AL
. SEG B A AT DL SR S R R AT SR 4 B 1 R
Y.

PSR it AR v, K s LA R e A A B
b WAL AR R AR BT DA RS R AER
G5 0B e ) TR ek A DR ik RE G B &S
LA B A S RS B0y R TER2 TR

B HLNAESE | - ‘
[T {5 RERSE

! v
ﬁﬁﬂrﬂiﬁfﬁa%a{ L

B2 MUz i IR S AR A A I R AR S 3 T
Fig. 2 Whole scheme of turbojet’s exhaust gas

electrostatic monitoring experiment
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