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Flight test for turbo-shaft engine air-starting
characteristic based on operational tasks

ZHAO Haigang, WANG Jungi, LIU Yu

(Chinese Flight Test Establishment,
Aviation Industry Corporation of China Limited, Xi’an 710089, China)

Abstract: An air-starting flight test scheme of the turbo-shaft engine was designed to e-
valuate the urgent air-starting characteristics of turbo-shaft engine and the corresponding dis-
posal measures in the situation of the engine accidental shutdown possibly encountered dur-
ing combat flight. The air-starting flight test scheme was applied to the design appraisal
flight test of a turbo-shaft engine in several different flight conditions. Results showed that
the designed flight test scheme was reasonable and feasible, providing an effective way to e-
valuate the air-starting ability of turbo-shaft engine from the perspective of practical comba-
ting use. Above 4000m altitude, the helicopter average declining altitude was 670m and av-
erage engine-shutdown time was 185s in the engine restart processes. The flight test scheme
and results are useful and provide references for the military pilots to deal with possible en-

gine accidental shutdown.
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urgent air-starting of engine in flight
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Fig. 1 Schematic diagram of gas generator

rotation speed characteristic during starting process

L2 iREEHNENLTRIERERF

UnlEl 2 pras i il sh HUE 3 2 52 i AT i 22
S BT B AR O U B 2R = B A g
AT 3 BB, FERD A B g BUR HKI I3 1)
FEHLTE 528 R B AT IR 6 Ak A
T DU PR 7R AU 7] B PR 05 0 B2 o B2 2R 1 R 1Y



%3

7K VA D 25 - e T ST T A B T & S P s R kAT IR 635

Al D RE 7 AT FE L B Ak R 1 bR 1 I 2K
ZJa b e S HLBC R A B HHL B R AT A E L
FEFL LI R T iR B PR B8 DL BRI (3
ELTHAL R HEA R 2l | A S R G Y DS C A D
IARES " 3% 42 i shibN PN /o Al v R 2 U R Ul ]
SR HLRE Y 25 v R Bl i R] R gl e AL 2k U
Bt Bl N AR A R R B4 3 PR AT P E - (R I 5
TE A Bl AL S v 45 22 I Y 07 S A it s e 2l
R 1 5 BRLPE od I

RELE = HIFEfE 3
B hbE) Rt

T ERERITieE |
 RAWUEH R R |

(HST TR AL |
| SRR <& TRH GTRE
| EHRGHRE |

___________ T Ak
Bhifatn

SEGE STEREFE bR % AE

2 iR SHLE s RGBT R T
Fig. 2 Design and test procedure diagram of

turbo-shaft engine starting system

2 FEHEETHgEERBIENTH
MR CARESH

2.1 =ZHEzhid ¥ EER

JE AT BTV BE 1R A 50 E 89 R i & Bh LA
R T RS % K S L 4 R B 1 R
OB T AT - 72 & B ML A3 w45 22 R TS B 22 i
P E“ AT B0 R TAE — Bemb i), DLk & 3
BLTE B /N BR S TR A 05 (0 ¥ AL R L st
I, oF By PR & 2 Bl 2s oh ke sh i ol o AR OR &
BN 3 fras » ARUE UK shHL) BT HL R B
FEZ R Zh 1 SE PR AT ER G, R (R R B
B REW 4k +5 B T LT € K A ol g
m, BT AL FE R O RS T T, R Z R
S AR S B LA TR WOIR A Dk
AR & S HLE A SRS B R B
2 ) I B

AT A

WEHET & St REHET €

4—% %-»

‘\' L
RIM RBH RBH KIW REHL
A a2 S
i 1)

() PR G

NEE WP Y
R )

KL -
e kLS

“Ag a2 ®

KBl

g

-’
KHHL
ol 72>

KB AL

(b) Rz R
B3 JEUA I T PERESE b i s il A Sl B2 ool sl il e 77 58

Fig. 3 Previous flight test scheme of turbo-shaft engine
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