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Design and tests of jet fuel starter-assistedairsgartsfor
tur bofan engines

ZHAN G Shao-ji/, BIN G Liarxi

(Shenyang Aeroengine Design and Research Institute,
Aviation Industry-Corporation of China,—Shenyang 110015',~China)

Abgtract : The desgn and testsof ajet-fuel starter-asdstedairstart scheme were conduc-
ted for a turbofan engine. The-methods of-ground-rig tests, air-equipment tests and flight
tests wereperformed , showing that thejet f uel-starter-ass sted airstart could enlarge the air-
start envelop of aturbofan engine. The'scheme using jet fuel starter-asssted airstart hasim-
proved the reliability of airstartsduring engineflameout in theflight , thus guaranteeing the
flight safety.
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Fig.1 Enlarged airstart envelope of the ) Tésudden
turbofan engine ( 2),
(
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Table 2 Sarter-assisted engine start tests during the speed-down
fnl % Tesudden/ K Tme/ S Tosudgen/ K
150 1000 2 360 987. 2
18 0 1005 4 36 2 986. 7
20.0 1003 7 331 981 6
22 0 998 2 32 3 976. 9
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Table 3 Igniting fud flow during the dtart tests
. 1 2 3 4
3) , !/ (kg/ h) 24.0 20. 3 188 137
, 4.2
1)
) , ¢ ) ,
, 6000m
24 29kd/ h . ,
, 10000 ' 20000 r/ min., (
) 1
35007/ min
2) 4 3
’ [5]
' 4, 4 (1sA)
) 6000m
( ) , 70 %.
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Table 4 Altitude performance o typical turbojet starter
/' m ng/ (r/ min) N/ kW Wi/ (kg/ h) Tol K
0 ISA 61000 86. 0 66 8 948
1000 ISA 63000 90 8 66 0 962
2000 ISA 63000 83 8 50. 7 955
3000 ISA 63000 77. 0 53 9 948
4000 ISA 63000 70. 8 48 6 940
5000 ISA 63000 64 8 437 934
6000 ISA 63000 59. 0 391 925
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Table 5 Typical darter-assisted engine start and start running
H/ km V! (km/ h) Nhmin/ % Temax/ K nre/ % Tis Tme/ S
3 400 10. 0 26. 24 60
5 400 85 25 80 60
3 400 100 856 5L 7 38 5 56. 4
4 400 8 6 888 50. 8 42 1 56. 4
5 300 61 944 518 51 6 75 4
5 500 11 7 834 50 7 35 3 52 7
5 , 3 5km
26 % )
, (
6 19%) , )
, 52 75s ,
944 K,
1073 K.
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