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Dynamic characteristics of landing and reflying controlled

by carrier aircraft/engine integration
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Abstract: To improve reflying success ratio and survivability of carrier aircraft, based on the dynamic mod-
el of the engine and the aerodynamic model of carrier aircraft, and taking the landing and reflying process
as the mission profile, an integrated aircraft/engine control model that can accurately describe the dynamic
characteristics of carrier aircraft was established according to the energy method. According to the charac-
teristics of the engine of the carrier aireraft in reflying , the rules of the engine fuel supply and control were

given. Based on the aircraft/engine control model, the relations of landing weight, deck slippage length and

deck wind speed are obtained, which provide reference for the successful escape of carrier aircraft.
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Fig.1 General structure of engine
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Fig.2 Schematic diagram of aircraft force
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Fig.5 Maximum state control law of engine
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Fig.6 Simulation of engine acceleration characteristics of carrier

aircraft reflying
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Table 2 Calculation results of each segment process

e Bt KATHEE A RS B
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5 S 2.000 36.03 0.693 97
6 il T 0.097 1.70 0.693 58
7 et 1.600 20.00 0.691 65

T MR MLAE G FAROX TR 7.72 mifs



o 430

5 A LRI R B AL — Al i 3 AR Bl AR AT 43

6.2 MHMNE CHEREDHT

MR 2 57 1R/ — AR Al 4 Tl A5E U 0TR ZATL 3
T8 CYERE VAL o BEE 0 0 & IR BIA , 76 A A
RT3 AT Ak R PR R, 5 R
K7W . BTG W BEE B ARG I, T B
AN TR B R AR R . T BIE— e,
XoF 7 A RS R AR | BT LA 2 AR XGRS TNt
A RHUEE D )N, B A B A I 4

SR RPERE PR R, O T A IR AR |
BN K AL A 0P AR N A 3 R Sy . 28t
B A T PP A RS T 7 ) e R O 4 9 e
Ro ATE W, SRR —E R, SR L R
FEAS XU AL AT T

0.80

0.75 - /

0.70 1

Q

0.65 1

0.60 1

0.55

e
-

/

—

V,,./(0.514m/s)

1801 14
160 \
140 1 ‘\\. 170
- =
£ 120 { \\, s B
= RN 166 <
100 + L B
80 - {62
60 - \, ]
{ 58
T e IR B B I e
2 2 6 10 14 18 22 26 30

V.,./(0.514m/s)
P17 B 0.69 i B2 A A A JBE A 0 7 5 2
Fig.7 Change of the speed of disembarkation and length of

deck with the wind on the deck when B is 0.69

24 F M X A5 (12.86 m/s) it , HEHEAS ] A6 25 R
BAEL 5 AR 22 AL R G R T MK,
ME 8 iR, AILLIE H, i & I BIE I, L Z8AL
(A B B R B AN BT o, 32 PR A 4 A
AL T Sy BE AT, Al e AR B AR R (AR
AR CATER T 1A T ), AU R T T,
TS KT 7 R B I e R R, B R
VTR R Y- 25 U BAEL A BN, AF R A B A B A
Han

120 1 . 66
110 A / 165
100 A / 164

E 90 - 163 &

“ 801 / Je2
70 1 y / 161
60 / 1 60
50 —————————— 59

0.64 0.66 068 070 0.72 0.74 0.76 0.78

B
P8 LAY g BRI I AR I BE Rl B AR 5
Fig.8 Change of the speed of disembarkation and
the length of deck slippage with 8

FUR AL L P ook A [ 14 P ASORGEE g T IRk

P9 A B [ 5 I e A MU 3 R P A X 1 O %
Fig.9 The relationship between the maximum weight of landing

and deck wind when the length of deck is fixed

7 #ig

BT K WL sh A B AL AL AL, LI
ML M QR AT 55w, Sy T HERR SRR
LSRR R — AT, I DU AR A
Sy FEnl, TR T MENLE RSECE BT, 13RI
FELELN

(1) Bt TR Cs A s e O AS
TR, T R — IR R R T & kv
T R sfe,, = sy, gn +0.6281,

(2) FET VR —IREHIEA 558 T HEMA
[ g B X I (1) CATHE B FERS MBI . A At BT #E
BRI EAS K AN REE B B B S I ) 1
A PR v A O R I T

(3)  FRAF T ARG AR B LR R
MR ) =AM R . G MBI — B, XL Y
AR AR 5 2 A KGR ) e & 46 ik
FEDSIN, 6 H R A Bt A N 4

SEW:

[1]  Lucas C B. Catapult criteria for a carrier-based airplane
[R]. AD702814,1968.

[2]  Sperry Support Services. Aircraft time history program|R].
Langley Research Center Contract No. NASI-14600, 1979.

[3] Kuznetsov E N, Schumaker R P, Ferraglio R C. Tensile

ski—jump ramp for aircraft take—off| R]. AIAA 85-0802,
(M4 54 51)



