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Special situation disposal and fault analysis of single engine parking for

a certain type of helicopter
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Abstract: During the flight test of a certain type of helicopter, there was an abnormal parking fault of the left engine
in the air. The pilot landed safely according to the special situation handling method, ensuring the safety of the air-
craft. After landing, a static inspection was conducted on the faulty engine and no abnormalities were found. Subse-
quently, the entire aircraft was powered on and ground driven to check that the left engine was working normally.
After data interpretation and analysis, it was determined that the abnormal decrease in P3 pressure caused an abnor-
mal decrease in the limit value of the oil to gas ratio, resulting in fuel limitation and engine shutdown. This article
analyzes the single engine parking fault in the air, describes the special situation handling methods after single en-
gine parking from the perspective of the flight test team, analyzed that there is movable metal surplus in the P3 pres-
sure sensor of the helicopter, which causes a short circuit between the power supply of the conditioning circuit and
the ground in short time during the flight of the helicopter, and causes the voltage in the electronic controller to be
pulled down, cause P3 signal abnormal fall, and eventually lead to the helicopter in the air without warning abnor-
mal single stop, and proposes improvement measures and suggestions, providing ideas for model design and special
situation fault analysis.
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Fig.1 Left engine single stop fault status
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Fig. 3 P3 pressure sensor is opened to check the shape
4.2 WESIIRK
R A S AT P30 A% RS 14 A UL

W 328 R B A R 2 Y B A A0 U, R B e
S L UL R R R FR T R AR N R
FEBERLAL, P3R5 5 T 4, Mo S B

5 TBhtEnES #

R AR URCBRL R A5 EBE 4 H DLR L A T B
Jiti 5 L

1) R P3AR A il 1 T 3G ™ & ot T s
19 X-RAY Z 1 K £, [a] I 35 e 22 T 28 48 Mo i
B X-RAY #2 , %F B 238 15 fo¢ T/ P34 & 2%
HEAT X-RAY KA 8 R T IR R R

2) HFWL R TR R, 88 58 R
Bf AN 1 Rk R G R B Y T A 0
FEYN PR FF B THHLIRES WS AT 1E 5 TAE & shil
SR, i BRI b T i O AR A

3) FELZS S, Ah /0N 0 B R 0T DL R O
Y JE AR A SO AR A B AR N — A N T S
Bh 4 JE I 1 R Sh L as v S A R R K
KA, RICHETHHLE M Rk
FERRAE TR T o8 T RN 22 00 15 X, TR i LA
NGIE G == A (5 81 AN U o L S | AN 6
SRR o R A i A BRI R WA A
A EAE BT R AE 7 AR b b A
T TR BT B LR R A R BRI K
YA,

6 & it

A 3 0T 5 7 TR AL A A A R A O, 0
TIP3 IR ) L s IR A TE AT B B 2 R £
R AR ETHL AT I AR 3 R PR A B RS
M L T R 1 R B oL A e P S ) R R
i, FEP3F 572 T, A FEETILE T
I JE S B A A e, B MR T R A A, D
BT AR R AT SR T R IR A

& % X
(1] xR, 2200, EAMRARETHHL AT S M ], Je st iz
Tolk i pitt, 2011,
LIU Xuanmin, LI Fan. Modern helicopter accidents abroad
[M]. Beijing: Aviation Industry Press, 2011. (in Chinese)
(2] #& k. HBORIHLES s i o Bkt [T ] s &
FHHl, 1999, 25(3): 1-7.

YANG Shanfa. Research and improvement on the air-stop



XX M

X S B4 < 0 TR 5 A e 19 Ak S A o) A 5

[10]

[11]

[13]

fault of an engine[J]. Aeroengine, 1999, 25(3) : 1-7. (in
Chinese)

AR . R BHILAS 4 A R R A3 BT S TR R LT ). b
Fias , 1996(5) : 35-37.

HUANG Yuhua. Fault analysis and preventive measures of
engine air parking[J]. China Civil Aviation, 1996(5) : 35~
37. (in Chinese)

Thf g, KDL . A CHL R S AL ZS vh {5 2 i 1B B Ak
(=)0 IR, 2000(7) : 26.

MA Xuecheng, LIU Hanqiang. Prevention and treatment of
agricultural aircraft engine parking in the air (ll )[J]. Shang-
dong Agricultural Mechanization, 2000(7): 26. (in Chinese)
HARRY H. Airplane control after engine failure [R].
USA : Avio Consult, 2005.

BALLI O. Exergetic, sustainability and environmental as-
sessments of a turboshaft engine used on helicopter[ J]. Ener-
gy, 2023, 276: 127593.

SHENG H L., CHEN Q, LIJC, etal. Research on dynam-
ic modeling and performance analysis of helicopter turboshaft
engine’s start-up process[J]. Aerospace Science and Tech-
nology, 2020, 106: 106097.

AYGUN H. Thermodynamic, environmental and sustain-
ability calculations of a conceptual turboshaft engine under
several power settings[ J]. Energy, 2022, 245: 123251.
SHEN Y Y, KHORASANI K. Hybrid multi-mode ma-
chine learning—based fault diagnosis strategies with applica-
tion to aircraft gas turbine engines [J]. Neural Networks,
2020, 130: 126-142.

KIAKOJOORI S, KHORASANI K. Dynamic neural net-
works for gas turbine engine degradation prediction, health
monitoring and prognosis[J]. Neural Computing and Appli-
cations, 2016, 27(8): 2157-2192.

NTANTIS E L., BOTSARIS P N. Diagnostic methods for
an aircraflt engine performance [J]. Journal of Engineering
Science and Technology Review, 2015, 8(4): 64-72.

KIM S, KIM K, SON C. A new transient performance ad-
aptation method for an aero gas turbine engine[J].
2020, 193: 116752.

KIM S, IM J H, KIM M, et al. Diagnostics using a phys-

Energy,

ics—based engine model in aero gas turbine engine verification
tests [J].
108102.

Aerospace Science and Technology, 2023, 133:

[14]

[15]

[16]

[17]

[18]

[19]

B, BT, B85 . LT AU B R ORI R AT I 2R
ML FmCl/ %=1 82 EEFIES . .
P L zs 2 2x, 2015: 105-113.

FAN Chao, CAO Ying, GUO Rui. The characteristics of
helicopter situation theory and its influence on flight training
and safety[C]// The 31st National Helicopter Annual Con-
ference. Linfen: CSAA, 2015: 105-113. (in Chinese)
LUNGU M, LUNGU R. Automatic control of aircraft later-
al-directional motion during landing using neural networks
and radio—technical subsystems[J]. Neurocomputing, 2016,
171: 471-481.

VLADOV S, YURIIS Y, YAKOVLIEV R. Modified he-
licopters turboshaft engines neural network on-board auto-
matic control system using the adaptive control method[C ]/
2nd International Workshop on Information Technologies:
Theoretical and Applied Problems. [S. 1.: s. n. ], 2022:
160-179.

VLADOV S, YURITS Y, PETCHENKO M, et al. Modi-
fied neural network fault—tolerant closed onboard helicopters
turboshaft engines automatic control system [C] // Interna-
tional Conference on Computational Linguistics and Intelli-
gent Systems. [S.1.:s.n. ], 2023: 205-224.

LW, T, KK RITE TN R KR R0R R B
WREALT]. EIHHLAR, 2023(3): 50-54.

PENG Yong, XU Ningxin, WU Chengfa. The takeoff and
landing performance flight test of civil helicopter with one en-
gine inoperative [J]. Helicopter Technique, 2023 (3) : 50~
54. (in Chinese)

Bte, G, mEhl . EIHHLE R LIS A ZEERE R ik
Wi i eRsE [T ], fias TR EERE , 2023, 14(2): 105-113.
YANG Hua, SUN Guang, GUO Gaochi. Research on heli-
copter CAT-A performance take-off decision point on clear
runway[ J]. Advances in Aeronautical Science and Engineer-
ing, 2023, 14(2): 105-113. (in Chinese)

WA B TELA G B R [T] P EBHER
2019(13): 51-52.

XU Zhou. A-class landing flight test technology of a helicop-
ter [J]. China Science and Technology Information, 2019
(13): 51-52. (in Chinese)

(448 : 5 #F)



