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Flow field structure of stealth inlet under ground state
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Abstract: In order to find out the cause of bad flow field of the stealthy inlet under the ground state,
the flow field structure of the triangular and M-shaped inlets with equal inclined cut surface under the
ground state was numerically simulated and analyzed, and the influences of the lip ratio and internal
channel offset on the ground working characteristics of the M-shaped inlet were studied. The results
showed that a large three-dimensional separated vortex (half flow field) was formed near the inlet
symmetry plane in the triangular inlet, while a pair of relatively small vortices were formed at the
intersection of the side lip and the upper lip in the M-shaped inlet. Moreover, the distortion index at the
outlet of the triangular inlet was too large to meet the inlet/engine matching requirements. With the
increase of the proportion of the M-shaped lip, the low total pressure area of the inlet exit section deflected
counterclockwise along the sidewall, and the direction of the vortex changed. The total pressure recovery
coefficient gradually increased, and the distortion index decreased first and then increased. The increase of

internal channel offset could further aggravate the deterioration of flow field under ground conditions.

Keywords: inclined cut surface inlet; ground working state; three-dimensional separated vortex;

flow field structure; distortion index

¥ B H#A: 2022-12-30
1B & 18 9 - WA (1998—), 3, BB TRRIM, B4, T3 N 2 K3 12 M A9AFSE . E-mail: zqw18339831074@163.com
BEEE:WSUE0981—), B, BF5E 5 L LS, W, FEMNFARZE S 27 TAIBISE . E-mail: xie_wenzhong@126.com

Sl B, SO, 21 % R B UGB IR S N R A A5 (0], i as 3h 2= 4k, 2024, 39(11) : 20220994, ZHAO Qingwei, XIE
Wenzhong, LI Tengfei. Flow field structure of stealth inlet under ground state[J]. Journal of Aerospace Power, 2024, 39(11): 20220994.

20220994-1


mailto:zqw18339831074@163.com
mailto:xie_wenzhong@126.com

IR DA

%39 %

Ak, BB E AR AT 48 oA B hg
5 . AR . AL BN BE R RDURE I S TS 2 A, Bl
Tyt R4 E R E R E . R T AR K
ol H RS A O S SR IE . ARFT
Jan, 35 g = ASGE AR R Y 200 F H A AL i
B AR W RS ERL, TS 25 kS AT LAXE
R EHLHE i AT R, AT DA ORRRAR RAT A%
J sh AL OV JEFG 6 0 19 7 2k B O m AR,
U R B, #E A T R R A ARNDD H i e, )
AT LAARAS S A B B AR . A S5 A 22 KEBIL B2,
TN B X-47B FIFR E A Yoy 11 o APLE R
k< ER A,

EWNSMFEX T S BB C LT T R
WFoE, FEIUS TARR kR . (A, S k< iE N
WA A YR . KR I A, AT N
Wi shd S e T AR K B ME R, He fn gk Al K A
JE I, T N W R R R AR K TR B
i 85788 K, 8 [] P 0 A JRE RN, K I R AR
it 45 F S A N IR KB =B B S
P AE 10 AT R R R AR R B E Y
T WA, ME LA L E/ % VG il R 0, Rk, 1R
2R F XIS RN T s s E . H Ao
T SR I J2 BT 2 sl i sh 4 R sh i sh 45
PRI, b, i =R kA, P A
A EER AT 2R O TR AR VR AR L, R N A
SR FH 00 sh i sl il vk W SR A DT R T
— P TR R T DR R R B TR G B
D5, W AGE S A A ) = A
S Z A EW, DI AR TR AR I A 10 A B AR,
IR T R o A BT R S i sh 4R
2 Bl Sh A A i R A% 35 AN R A R AT T, X
HEATE B9 St AR /N 4 Sh sk vl AR B 4 ) 4
JRi PRI o XA AR n S iR o & AR AR &
JoTf A B T DA B A B A I s s i ) AR
EZB T ARZU AR ETE SR, HErE N
HMATESCHRR 2 R Fl 58 S 25 i RIE 7E il RA TR
A ISF 1) 9L 32 235 # RS st BB Ak T T R 1Y), X b
T T AE RS A5 WA X 38 20

H R RS AT RIT R N IR
HEMPBZ —. i T/ERST, Z3hil—
PR S5 KA o T, b=l A T R AR
A, WA R BGE KT 1, WS O R liEge it ok
HIARE G eI AR o B8 it . /M)
XF—FpHE T JCRRIE S 25 S Y I R A A

T A WCAR A5 TT e T Se iy o 45 R R W, 15 i
e T AR AR L, 122k B A AR R B RS
T HA B B S R R s AR N R 2R
=ARIE R T R R R IR T sk
BN, KB GE Y H#EE 7 AR 7
A AR S T DX 31 X 7 5 — 25t 11 B 3 A
) RS A VR R 7 — X BRI I, R
2SS GIRE ATE-SEd o E g Uiy Bl LS T s
LT REARZ B . PR, s AR ST
7 M T AR R o Ak g S g T, i
A S H LR R KR AR R Y
BREFE . S5 R, D SRR R AR R T
A3, (ERATY SR AN BE RAC AL H 11 A8 v A Iy A2 ) 7 2
FHIE

AL, FEHLTE AR, B S B ABLETR
B ARHD) O I OE R A R R %, OF BARAE
TFEERM SR SR AL . i, A SCHE
FERHII T S 25 BEAGE R M TR ZS T B 7454,
578 RO 11 THT RS 7R T T AR S T A SR sl AL
B, I 38 o B GE B R R e g GE
S AL R LTI

1 MEERESHERZX

1.1 #IEsER

A SRR G —Fh 3 T R B TE A
BLOEL 1) g7 SRR . [RE, S T PR IR i
OB T R SRR, BRI B &S RAT AR AL
FEETGTAT . AR SCE T S B 2 5 il 1w e £
Sy 570, Horh, P T v A AR TR 2818 SR, i
A D S 6 AT 2 R T 2k Y B 1) R RS 2
336D(D AMEAGE O R, FRERK LA
4D, PGB AP K 4, 0 1.3, RAZ 2040

H1 BRETAYEER R

Fig. 1 Schematic diagram of semi model of stealth unmanned

aerial vehicle (UAV)
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performance parameters

PEfE WA %/100 .
SR Sk
& 2.4 3.4 4.4 5.4
Ma, 0.44 0.44 0.44 0.44 0.44
o 09742 09715 09764 09762 09714
Inceoy 02983  0.3204 02747 02774 0.2992
(2
0.99
0.96
0.93
0.91
0.88
0.85

(a) PIAEEC A 4. 4% 10SHT {7 EL4%5 SR

0.99
0.96
0.93
0.91
0.88
0.85

i

(b) SEHZER

B3 AR 4.4 x 10° B335 B 3ESGE 10 EUE
R BB AT 5 SCRES RN T
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