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Abstract: [ Objectives ] As the deflection angle has great influence on temperature and noise radiation near
the deflector of the impinging jet of a carrier-based aircraft, determining an appropriate deflection angle can
expand the safe area around the aircraft. [ Methods ] This paper analyzes the flow field, temperature field and
sound field characteristics near the deflector of a certain type of engine tail nozzle in full afterburner condi-
tions under different deflection angles (8=35°, 45°, 55°) and different monitoring distances (S=20D, 30D, 50D,
80D). Using large eddy simulation (LES) and acoustic analogy methods, a calculation model of a supersonic
jet impinging on an inclined plate is established, and the correctness of the model verified by experimental
data. [ Results ] The deflection angle changes the distribution of the temperature field. When $=45°, the de-
flector has a better effect, personnel and equipment behind the deflector can be protected most effectively, and
the high-temperature reflux on the countercurrent side of the deflector will affect the carrier aircraft. The rear
wheel basically has no effect. The deflection angle also has great influence on far-field radiated noise. When
noise monitoring distance S=40D, the total sound pressure level increases with the increase of the deflection
angle. When =35°, the noise radiation range affecting the normal work of personnel is at its smallest.

[ Conclusions ] In general, when 8=45°, personnel and equipment near the deflector suffer the least high
temperature and noise threat. Even so, in order to ensure that the ground crew can work normally at any angle,
the tail nozzle should be kept above 80D.

Key words: carrier aircrafts; tail nozzle; deflector; jet impact slant plate; noise characteristics

K F5 HH#A: 2020-08-08 &5 B #: 2020-11-27 W& B &R E: 2021-04-23 10:56

E&WB: BAX ARG TII0E (51875194); BRI A AR 24 T BT H (2020114306)

YEF R SFIe A, 53, 1999 4R A, i+ A= . WF5E 5 1) S i i . E-mail: 1287211457@qq.com
TFNTE, 4, 1983 4FA4:, {4, MR . WF5E 1) K el . E-mail: fengheying@hnust.edu.cn

HEE VR T


https://kns.cnki.net/kcms/detail/42.1755.TJ.20210422.1146.001.html
http:www.ship-research.com
http://dx.doi.org/10.19693/j.issn.1673-3185.02063

18 BOE MO B %

5616 4

0 51 =

A2 AIL AL TR, R A I D 0 R L R R
UL 4 7 F R ) HG BRE T DX s A N B RN £, TR UG,
P B H b 1A D B ke A e IR AT Y
J5 ), LRIK 8O N R e 2 4 B i o

P T R W S A 8 T A 8 el L R
T, B U A b R A = AT 3k 140 dB DL
CARAL G i T 8] A 58 1 e s g e, R
BF ] | 3T HE B TAE N B (G5 FRZLAE 90 dB LA 5%
M) NP8 T 58 ) 7 B o0 R, T LA 2 5 30 R AT AR
PR SE A8 ()9 55 B 7, B AR RAT 4% (2 PR RE AN
il 1754 o 2010 4F, 38 [F BUR 45 W J1 52 8 09 i Bk
Fb I TAE N SR T ik 14 4236 TT iy #h Ity H:
HR NGRS SR AT UL e AR A 15 X
FRZZAILE BBl A BT B CAT R I & g i K

e AR AR AR BT 5T A, A ATTAR Bk
Tty 5l U Al B ST 3 3 SR S %) R LA B
i AR 1 BE B SR o AT DROMR A DA A A i 282
HLAIIE A AR A B 98 % 4, AEEIE L IERH T 1%
WS YL A BT T S RS T I B AL T
Ko BB M T & shHLIE I b e I AR Y T
YRk, 15 80 T 2 I 3 U ol R B O IS A AR R 1Y)
AR . T BRI ARV BE R AT
i AR AR B DL R S PR AR 5 1 5 ), I L e 3k
B P B A TR 2 SR A B T R TR 9 £ Ak R ik it
PR . DR E BRI T AN R % 6 i 9 A
Rl o 1 52 ), 45 5 S 7R 24 % # p=30°IF, 2 Mt
AT HE 13 0 v R AR Ml PR A ) Al D R
J7 B SO AR 5 1 A 7 A T A Y B=60°HT, =
e JR S TR I X AR O AR R A A T R, A
1, B AR A A 2 AL RS RS O O M A O % A A
30°~60°2 [f]

RS 32 R S Ui 21 5 R 5 TR G g
WA AT R AV, AR R, MR BT IR B
T O T AR 2R AL P e P S TR R i ZE e A SR
KB (LES) 45 & FW-H A 25 e v, WF9E T
AV 3 e S g RN AR S R B b R A B
7 5, I S 50 B A I 1AV S O o o R AR
PR T s PR L B IR AN g
R, 38 I SR BRSO B MR A R AR L
o T e B O Bh R I S R S T AT R AR
T FR S e 75 Ao ROFAR RS . Dauptain
L& LES J7 ik s AR T HOT A e
SFRIR R 1 D A R PN A B 1) 2 R TR RUBE R
ShHE, BALZE SR I, ROE S 0 A R K

H Th i 25 . AR . P B D) 2 5 R o S A 3[R
YEH GRS AY o Martin 55" B 58 w3 S 0 o o KOF
i 1 W 75 4 ) M R AT T OSSR AT, SEIAE R R
B, G i oo M s A Pk B O b, 2 W £
Sy A5CHT M f N, AE M T R R B T R S
TR DU 7 PR

ZE LTR, FEM AL T S, e MR O
185 05 T 56 2 B A 2R AL K HL R B IR B 1 & 4
Mo i, AR SOREJE T BB R S LR WA I AR
RSt K LES 454 FW-H 75 28 [ Jy i 8t s M3
ST o o AR S T T AR, B G AS [R]
i (B=35°, 45°, 55°) X W H O s . IRES .
PR E , RR SRR LT | )N
B A X IR e A e A

1 BfEpis

L1 PRt B RS Rl 5

A ST 5 A WA SR 4 B i AR [ 1T e A

W A B AR 120 mm, H 42 D=100 mm, Y&
i BE K N 27 mm, ¥ 5K B A 38 mm. DA
O H AR D A B 3 e, ff H Pro/E K4 2 57 4 #
PR, A AN 1 TR o AR AR AL TS A
C1JR s, 358 48 58 B x A 1 y 350 15D, K
z 2N 30D, i BE B X=8D, 1 i Bz T Bk 9D,
N 5D, %% 1 B oM AR e R 2R 5 b T Y e
A, PR3 TH S8 B A= BEY R L=12D, K H=15D,

HR
B

bTﬁ%ﬁwE
-

~

o

&= s

1 PyssEaY Je ik B,
Fig. 1 Physical model and computational domain
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Fig. 2 Noise monitoring points distribution
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