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Flow field characteristics of a sidesmounted subsonic inlet of

unmanned aerial vehicle
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Abstract: A side-mounted\subsonic inlet of unmanned aerial vehicle (UAV) was de-
signed and the flow field’was simulated. The characteristics of the inlet were obtained. The
results show that,-the inlet lip, the junction of the duct and the engine hub have great influ-
ence on the flow filed and characteristics of the inlet. The engine hub can improve the quali-
ty of the flow field at the exit of the inlet and reduce the distortion index. The total pressure
recovery coefficient of the inlet is more than 0. 97 and the distortion index is less than 0. 15.

The inlet meets the requirements of the engine at all states.
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total pressure recovery coefficient; distortion index

K V& - 2 )z W T 8 A HL Cunmanned AL, 7 9 3 S0 7 [IICRE B 5U3K 75 R i AE
aerial vehicle, il #k UAV) B [, FH RV = Tl S T8, al 47 i 3E 05 B2 R FHWW'J
TR A B AT RE I D BF ) A B AR
il 22 2 A5 L X TSR T BV < [0 i TN AT [ A v TE A AL A R APL 2 R

Yrfm B H 2011-07-21; €T HHEA:2011-09-14
TEE BT AR (1962 —) B TR R w5 TR B+, BF 5 07 160 S e AL
BIREE . & ZEQ1978—) , B ILPUER B A, TREW 81 /5 . AF 58 7 1l i 25 & 2 L% . E-mail: peng_yun_hui@163. com



2550 it =

1o AR %26 &

JHE S R B 7 58 PN AR J= 7 %8 vl T 7E
AR T BA — M A% k= 2 Z B A
RS ) T3 o7 38 /0 T P A0 % 19 000 0 S
7 S W M CTE B R DG ST 2. R A =S
AR R 2 R T 5 T 7 <03 D T T R T TR
ATz WS 9K T A 7 3 il T TR 2
B B —HE O Y S A AIES T seik[2 )i i R
A8 2 P A R F 3 T RGBSl s SCRIRL7
1% 2 T R B e O A g (RO B S R
PLE.

Xt PN A S 2t RO7 5L il T RGE
PAFAE IS 38 <O TR & B 5 B R WL IX %
TR B A I AT L S R B A M
JE B HA By I &, 5 A B K 5 0 T BLaE
A3 03Bt AR SO — ol 3 0 A Jey 19 0. e Bl AL 75 3k
TN B #EAT T S BT M B E
BFIE T IR B TIE M B

1 YigEEs

L 25 T A SCHEIE 1 o AL = 4 7 (A
EHLRAER ), BEAIE N W AR R PR R R
ML B FAL T HLER T T, SR A A R
AV 1504 Al 37 T g B8 Il A RS L h2 e 1L R
B HE L E L TR KO T B UE DR
h Y .

Bl AL =4EE R
Fig.1 Three-dimensional configuration of

the UAV model

HE OB AR o 1. 22,9 B m AR 5K
R L4 ERER O EES RO IRER R
1535, Wit B R B LE A = A =1. 66,
i RE $=0. 74.

2 HfERZE

BOE A R 2 T R AR 0 256k =
2 N-S(Navier-Stokes) 72, ¥ Wk H T —

MUSCL (monotonic upstream-centered scheme
for conservation laws) #3010 3 {4, Jiif 0 A5 700 SR
FH R 2 2 P& 07 B BE W) D 5 | 56 RV 50 23 5 114 12
# ) B/L(Baldwin/Lomax) B8 B/L A58 1y
T A R AT R R AR B TR ST I B Y 5
TEN X B A U B B RS R R TR A
F 1 7 BRASERL 220 R T T R R Ok
Vi, B — A TE W 3 4 55 L Bt B/L AR
RUTT DL G 1 A5 40 9 T 1) P 9 U 3.

GRS E R R S LR ORI NP BIE /i
JIH RTC RS [ RE = B R A R A
SARGE LRI, 4> F &6 R JH Sutherland 24
ATHE TSRS I R < B 22 T R 3 B R
[] s E AT O3 L R

THAR A A WA, -2 25 iy = 4R35
I, G g AR AR R S B AR E15 A5 18 3 4 i
R I LR T R [ RE S T AR I A SR
378 T i S Te ) i A R A U X B Y —
LA A T AL

B2 =4 pA% it
Fig. 2 Three-dimensional computational

grid domain

3 FEASGE HE R R

Fig. 3 Computational grid near the entrance

of the inlet



5511

F MR A5 < — 0 A JR) 1 3 7 T A BILE R

SERIRE R e 2551

3 #HSKES|HBEmIE e
3.1 FEEHSEGRE
ARG R R E B AR TER KA,

J 28 6 F I TH R 2 o P B A U0 Y 1/4 TR, Y
JB O ERAAE R 4 mm, /M T REYTE4E 8 10 mm,
& 4 g5 T RSB F T A BLER i 1 ] L
F i R N R O R E P AT R ZL, 5 5R sy E
HACA BOw O e /R R RmIE G R K.

P4 BRI K R T A 2

Fig. 4 Inlet profile in horizontal plane

RS 25 T R B i SOEAE ATk Bl
0. 72 . a=0° MIGA 3= 0°As K S5 i P AY ¥
S 1 ok A S A 1 F AT DA R AE R R A
TR TR R A R A SGETER
BIALIC BC 5 B 3T 1 W A8 48 %0 Do Ay 0. 244,80
W2 o HA 0.918, PERETR 2.

Ma

1

24 26 28 30 32 34

a/m

e Tt O

|

5 R A KT
Itk B S TR
Fig. 5 Mach number contours of the prototype

inlet in horizontal plane

3.2 EORICE&ERAME#E

R TR 1 43 IR) R[] B SOAS 5 e P 2
P23 [a] K 2F 1 IR T E ) T AL 2 el Ry 7 Be AR
YR 1/4 #6518, ]IS DR IR 2 K B R 20 mm, 2

—d Chn=12000 0 0 —1bJ
%c\hmg%c\%mowmimo

JEAH R 8 mm; AME M B 2 K K O 40 mm,
PR 16 mm.

K6 g5 il T8 1 e i 5 78 AT Sk h
0. 63, B o=0°, M ff B=0°Hf ik < 3H /K F-#) 1
i SR L KT RT LS H G S
AR KB, J& O AL TE 5 8 B & By B 5™
. Ha=0", B= 8" W} T KL — Ml iy #£ <GB (& 7
IO KA T T ENAR S B IE LT e A
B 2E A X — 3 38 A S A . Do B 0. 52,

KRR T 4V I W2 (L

Pl 6 3R K -0 1O 0 b A A 1
(a=0°,\3=0"

Fig.-.6~"Mach number contours of the inlet

in hérizontal plane

(a=0°, B=0%
Ma
1.0
S0R
E — 0.6
£ =
:I ﬂ 4
-0.2
_(]‘4 ‘[}?ﬁ
I 0
2. 0
B 7 HESIE KT 3 TR B b A S 1R
(a=0°, B=8"
Fig. 7 Mach number contours of the inlet
in horizontal plane
(a=0°, B=8"
3.3 LAkt
RGBS E b R E O RIC AT

TBTH T R AR 2 W6 152 (LI 8 R 7R3 A T Ak
V{000 4 VB30 A5 A B AH 22, BT O 18R T B AR T K
71—,Tfaj(j(i"j][lTl—H‘ﬁéEﬁEE’JX’EE»ﬁﬁﬂﬁ/ﬁi
=R I e IS I A L e = T T S AT S
!mﬁr,ﬂﬂ T R AR B 2 A 1RDE 2
P FNCA 2 FRUE & R — A BRI 9). 2



2552 it =

IR % 26 &

HEJG AU T R RS i LB e LA
Bt X ah.

K8 R E N EL A B

Fig. 8 Junction of the prototype inlet duct

B9 Bt Y HEE N LA B
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