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Effect of design param eters and boundary layer correction
on perfoomance of jaws inlet
DONG Haa WANG Cheng-peng CHENG Kem ing

(Coll of Aerspace Engineering Nanjing Uniw of A eonautics and A stronautics Nanjing 210016 China)

Abstract Num erical smulations of a series of strean Ine traced jas inlets have heen conducted atM ach 7 to study the
nfluence of different shock wave flw field on mlet perfomance The resulis show that the jaws ilet based on a flow field w ith
8-7 planar shock wave ( the ranp in pitch plane is nelined at 8% to the free strean and in yav plane is inclined at 7° to the
free strean, yielding planar shocks) and derived w ith the technology of strean Ime traced should be choose Because the nlet
has excellent campression efficiency total pressure recovery and staring perfom ance while the m ass capture aremuch higher
n addition the inlel perfomance on design point closed 10 the parameters of inviscid design and the flow field unifom ity is
inproved significantly w ith boundary layer correction
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Fig.2 G eanetrical configuration

of Jaws inlet
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Fig.3 Camputational grids

for Jaws inlet
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Fig.4 M ass capture profiles of Jaws inlets with three

different cam pression angles strategies
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Fig. 5 M ach number contours on theX -Y symm etry of three kinds of Jaws inlet atMa= 7 a= 0°

Table 1 Inlet perfomance of Jaws inlets atMa= 7, a= 0°

Paran eters

Intemal contraction M ass capture M ass flow Static pressure  Total pressure recovery
. s Length /fmm ., M an ass
Strategies ratio area /mm” coefficient ratio coefficient
9-9 450 8 6 6852 56 a 95 L 90 160 29 a 30
D=5 434 7 4 4574 03 0 94 262 55 46 0 33
8-7 447 0 5 5299 60 Q94 2 56 67. 70 Q36
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(a) Uncorrected
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Fig. 6 G eanetrical configuration of Jaws inlet

uncorrected and corrected
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Fig. 7 M ach number contours on theX -Y symm etry of
Jaws inlet uncorrected and corrected atMa= 7, a=0°
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Table 2 Camparison of uncorrected corrected and

nviscid Inlet performance atMa= 7, a= 0°

Paran eters Static Tolal pressure
M ass flow
L. M amass pressure FECOVETV
Cases coelficient . P
ratin coefficient
Unecorrected Q 94 2 56 67 7 Q0 36
Ma= T Corrected a 99 2 89 44 60 0 42
Inviscid 1 347 38 82 0 68
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Table 3 Camparison of uncorrected and corrected inlet

perform ance at off design points

Param eters Static
M ass flow
. M amass . pressure
Cases coefficient i
ratio

Total pressure

l'l'.‘l.'l]l'{‘!f'}"
coefficient
Uncorrected . 81 a 79 80 51 Q35
Mﬂ= 6
Corrected 2 47 0 84 40 54 0 49
Uncorrected L. 58 0 60 61 68 052
Ma=5
Correcled L. 80 0 67 42 20 0 55
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(a) Uncorrected Ma=6

Ma 05 1152253354455

(b) Corrected Ma=6 z
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Fig. 8 M ach number contours on theX -Y symm etry of

Jaws inlet uncorrected and corrected at off design points

B SECh 1T =M R REEARS
FIR 2RI i <M 3k <8 o (A, 19 3 T HAE
BeAHIRZA T B % sh 4 v A B, 30 —Fb <l ik
AIELE BT RS IE T 5 R A G S 80847 T 4
i, W Fiss RE .

(1) EAAH R OB A < 7GR0, H LA
FRUF e eSS 0 e 45 A e B P o5 o A A0~ T
JE45 f vk g 7 3 TE R BE O RS R AT TR A R 46 AR
Yo THFRIBRE DR . HOER I IR 48 fl koK,
Stof N RO IR A o T A 5 T el A TR 4 A 3 )
HRIE;

(2)5 99 9-5Hitk, LA 8-7 MG 1E N EA
T TE H i 28 B <l kA, BRI
IR ERE SRR M fE Ko sh M RE, HE R B RKW
Ak

( 3) P 1 242 1E B8 BA S5 (7 9 B el R 2 1 % 3
BRI A R, R RE SR R R
WEEREENIRE.

S 3k

[ 1]

[2]

[31]

[ 4]

[5]

[ 8]

[ 9]

[ 10]

[11]

MalbMolna F ] Caitonde D V, Kutschenreuter P H.
Numerical mvestigation of an mnovative mward wmmng
mletff R]. AHA 2005-1435

MalbMolna F ] EbrahiniH B. Numerical nvestigation
of a 3-D chem ically reacting scram jel engine at high alir
udes using JP8-airm xtures| R|. AMAA 2005-3988
SmartM K, Trexler C A. M ach 4 perfom ance of a fixed-
geanelry hypersonic inlet with rectangularto-elliptical
shape transition| R]. A 44 2003-0012

Cebecil, Bradshav P. Physical and camputational as-
pects of convective heat transfer[] M |. Nav York: Sping-
Verlag, 1994

o, BEE T, &b, . B Busenann iR
HERAT SRR | )], #HEHEOR, 2007, 28( 1): 55~
59 (SUN Ba ZHANG Kun-yuan

al Selection of design param eters for strean traced hyper

JN Zhrguang el

sonic Busemann mlets| I]. Joumal of Propulsion Tech-
nology, 2007, 28(1).)
Lhong CHEN, Hongbin GU, Fong CHEN, et al Can-
parison of extemal and sidewall can pession scram jet inlet
models| R]. AHA 2003-7043
Billig F§ BaurleR A, Tan C ] etal Design and anak
ysis of strean Ine traced hypersonic mlets[ R]. AAA
1999-4974,
AL ARG R, FR IO, S, e A XU A A R iR
i [J). B R AR K %54k, 2008 40( 2): 271~
274
SnartM K. Design of three-din ensional hypersonic nlets
with rectangular to elliptical shape transition| R]. AHMA
1998-0960
HOR, B, R . B R A W B SUE A R
RAEREREFL [ C]. W 3 2008 M2 LR 5K
LB A FARIRIE, 2008
T, B . i R SRS R [ J]. AT
ah 7154k, 2008 23( 6): 997~ 1002

(Yo% 45 BL)



