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PRELlMlNARY |NVE$TIGATION OF INLET DYNAMIC
DISTORTION AND IT’S PASSIVE CONTROL

Huang Xijin Peng Xu

~ (Beijing University of Aeronautics and- Astronautics)

Abstract, In this paper,the inlet diffuser flow under critical and supercriti-
cal operation condition was studied, From the investigation of supercritical ope-
ration condition the formation and charactiristic of dynamic distortion have been
understanded, The dynamic distortion of inlet diffuser mainly is caused by inte-
raction of shock wave with boundary layer A passive control method was used to
reduce the interaction of shock wave with boundary layer, The results of éxperi-
ments show 'that under very supercritical operation condition the passive control
method obviously reduces the unsteadyness and oscillation of términal shock wave
in diffuser, and the peak value of pressure fluctuation decreases by sbout 60%,
" Keywords, Inlet, Flow distortion, Control '

AIL1991E 4 25 BURE], AVRRE G Uiz T2 2 5 vt By B H



— . W a8

Bt 5 7 AU SR R BEK H 2545,  AMLBHHER TR A0S B Ay BOR BE M 28 5 ifiit
SEABT RN ER R AR 2 SRR, X SE/ REIWAH A VERRE DY % i,
s A W A S SR R 0 AR A rRIy LR R IR o A SO S BUH AT D FE AR IR
KB R R M SR M N AT T W, BT AT T R S D0 R B A R A RO T R4S
FCHHIE, 485 B2 B T 4 R B R FF e sh A B A Bl Rl RE A 92

E AN ST 2 W, S0 P B SRR T2 0 A B T P 5 e sl e A5y R BRI 2
—, TR S B A PR HE M — R B MBS i S TR AT T 4. AR
SN IR0 I SRR BIRUBE /7, $EAT T I8k SRR AT TR RO B SO B, 32 R
R R R B TP AT FLAb B, ST R, XDl /I B2 T30, BB e £ 3K
(. FIRTE Rl A T S AU O SR BB T o AR SCRZ AN 228 i BOR RO T2k
SHEGERN, ADMEEARE, MPHREREY: WEEHEANREI AR LR
), BHEERKNBIERTRET, THRBMEISMEEN LRRMRY, MiBAIED s
M 25 Bk Bl 3o

A9 B A AR A D PR BTROS E B A L HEATRY, O AT,
SGET R R T B KA L S RS, R R GRE n  1
e

Y FEE T | PR, TFREESH A015°, My IERMED 2 F 8 K o K
159mm, |09 WA, W BRI K150mm, BTG TE, b FREHR T ST
PIERES, HRTIRAH0° 4R ¥ IR ST L2025 X 100mm2, i LT BLY 40 X 100mm?,
RS-0 16, BRI 2 Bk, BET, SHMTAT 5 RERS, RENT
s, W FERETRARRIS A, ZREREEAT I, XEFR I SRS A
Fe O B AR o

fodids ! ek

: 2 : 19°
— - . _"'u'?‘\“\\\\\\\\\\\\\ [
— o —— EH T
/its 1

Bl

\ 117

| | G|
KR -
K
E1 R ARG REE g2 REBURE %
S 43 IR A E D RIZhASTE S IR A g Bz FEFsh i R EL. b8 4 4 ke
ASJE TR A G BUTE 2 B, i, PS-80bL B 96 ok k. ME AL AT R #%



SHER. BEEANSACET EELEI M ENADRS EEEHORENS. 35 E
FPR 7 G X CQ-80 7 M E 14 ke, Vishay 2100 B1H2 %, TEAC-SR-70CR; # 0%
¢, CF500/CF5013 RS540 IRESHLE MR TSI076 R ESER, BT ¥ <l
¥ ERS R SWE DRE R A B EHBTE, HRBRHFI A~ ZEEDERE,
W T B AR R Rk B, DI ES EBH DRSS E DS AN, g
ROEDSERS ARSI XA HRE, BT ESHOREHE AN R E LS
. MEHRISIRE, BTN EDERED T, o

=, BhipEAR A R

PESERF TR THRESHEZAETREERSIESESERELRME 2 55 5= Kk
5, FPEOWETERVRARBRENAR. SHBEREEBERAS TREEME S H/%
P RITE R B R ERY . T E R 2 B Pk sh BB R R bk shiR % B ¥t SIEZ) KM B
ERFER, WEESBEURBEARRANBEETRENEORERR, A2t
REGT5 R RIS AT B S5 BRI E R BB . EAM Il SR B BT 9% ob R R 0 X BE T T 1
BITFLALER, i BEE R B R EAEET AL X, B BB S S bR, M
SOMERR, MEMERNSENMESHERELZTINGIENBELRRERY ., RHRTE
B A 3 fiR. MM ERpLETHEME 4 Frw, HETL, BEXARE 8 & 1L
JE, R EORM —ERGRIOBBE LA — M —EBB, W T HERE,

# ERERT B, S ESEE ERBOTHAFI _MERLR, AXFHTNTE

B3 BEhiE s %

B4 SRS THE E5 FALEME A NERTREE



FRHE, HZNETEE X ERSEHEnE, FHSFILKOE SR8k R
BBALERZ . B E— R R BET D3~ 1SHERN S ER A Ere A, JF
X, FHUEFALGHREEWE S FrR, FAmPOLEHIXERY 2 %.

W, REERE I

1. BEARARBBNEAE

RHRRBRBBERA LR TG TRARR, TRECHEN LBEEOBERT, &
FREM30ZE70kPa [E G HIE10kPazs b, FEFRANTH. E 6 %% T 1 FTHREDHNK
i, HETRL, EHOME%20418PaRET, P EESRPE & TFEFRTH, YEOR
EAT30kPak[ER, ZEF ERNBHABSER, £ 5 SRMY, SHRERNNIESE
R, FHAHREDHNE BN EEGEREN, RDHRRNRELBANE, BEDH
WA R RHE L HREDC0~T0kPaR &M T, BB MUH DK E51.4~1.55,
EUHBERABEERBAN. A TRAS TR EEHORES R RER 7 4, HETR,
ERRREBKERTRT, RO RE N 0kPaEESR 4T, FEREHORLESEA
RN GHON, FTRERERAMK, b

M} % p =20418Pa . 4
?.-5 : g :mm:: I *p? =29418Pa ¢ p} =53836Pa
et I s=us;;.:2& LY 5 ChaePt ¢ cessizPe
12| T 4% =086i2Pa 0.9
L1 e R MBS o Y/IH
L0 '
0.0 0
- (a8 0.6
i 0.7 0.5
_ 0.6 0.
0.5
0.4 .3
0.8 0.2
0.2 (%
B #ELLE (mm) \ O 5o 10 3 @ 5 s:_;‘:_r',ﬂ
10 20 30 40 50 60 70 80 90 100110120130140 150160
me FHRESTHRTHERMES MK B7 REAIGF G TR EREOBESA
, _ BENEESE, T TEEENRE, — &8
b H—fF, M EREERBERAN, BRE
os Lo xpmat voeemme Mk [ E060~70kPaRERILT, IER
8 ¢ cwoor HORMB O AOHEREHRBHA, EHRT

BmRG A A, EREENERSBEAR,
2, RAFXRBRENIERIDSE
A8 hERIEE LN T ESHOKE

BERSD BB GTRES %, HETH, %4

% sy EOREATS0kPa REHHT, LAERE

TR e w 0% ol on 0R BRFET, FESHOBLRGHOEKS)

B8 ARETRFFERHORSEER - RERKA, TN EE N R 3 ks
SR BIH RIS 75 B, REXRIASE TR, HEELZE




j‘xﬁfﬁl%:h']f?ﬁﬁﬁﬂﬂ(z;ﬁ%md\, Eﬁﬂﬂﬁ: kB SEMERMNRR SRR B, KETF

BEE, TR, WERSN, WM EE T e, B E S
Pk RN, RSB/ N A/, X i BT SR i ik vh B A R RS RO
A KFAL,

S RSB AR, ik R E %60k P FE DL L, A 8 WL, TS M ORI
LS RE D BSIB IR, fEEKTHmRENNED KSR, KR WEERS54%E
e 2 VRO R EL T BR3MR, TR R 2> B M B TR R W, TSR MR BT, 7
FTRELKEES T, RN RRRREA T Fam, &hED kRt
it R E 2R F A WS Bk B AR, TTi_E B TR B B B R A RS
B R A TARR. b LR, %ﬂ%ﬂﬁﬂﬁﬁ%#T%%ﬁ%ﬁﬁ%ﬁ%ﬁimﬁﬁE
pa) B J*E"F?*Eﬁﬁiﬁ:%mﬁﬁﬁﬂuﬂﬁ&ﬁﬁﬁﬁﬁm%&u '

3. BARMBBRINENDGTIRIT

%ﬁﬁ%ﬁﬂ'ﬁﬁﬁ‘%ﬂ*zﬂ}&bﬂ’]ﬁlﬁﬁﬁb ﬁ%ﬁﬂﬁﬁﬁIﬁ?mﬂﬁEﬁﬁ{tﬂﬁi&ﬁ
1 TAPDRIPSD 43 4f, AAPD%F(**%—U“, RAENSHRE EHEESGERE,

A 9 RE L0 FRARIE R T TR B E SRR S 2R REA R L PSDA R L
X E BB IRSICR A RIPSDA 75, i 9 B0, FHIER hpkah A0 B AR 5
IRFEPLE R AE, TEH B RORFIEES, lqu:ﬁTtH&quFP SMEDRESERY, R
B WK, WEHESIRPSDY iR, E550H=5ﬂ:ﬁf—ﬂ${ﬁ Tﬁ%%%‘&ﬁ’“%ﬁ“ﬁﬁ&,
B Pk L 5 A AR Bk 72

T.{ A S S| U S -
TA
PA A50Hz A 550H7
2900Hz ]
! XHz _kHz
. 0 0.5 1,0 1.5 20 25 3.0 35 4.0 45 0 0.5 L0 1,5 2.0 2.5 A0 3.5 4.0 4.5
B9 I TR TED S 2Kk HPSD B0 IR T8 L X E s 2
Nt (MEREY/H=0.1) _ RHPSDAH (V/H =0.5875)

FLTRIE L2 R R K R TR, TFREMTER RO X B b E 1 IKEDE R R A
RALPSDS A, N, RibR FEMERSZME K B ORLX L, HPSDs) 7 HRH
LR 7S 2 RS -

4, ﬁﬂﬂﬁﬁ*ﬁﬂﬂ*ﬁﬁﬂﬂ% .

hMBIEEEE, EREERAFL GRD RAMSELEGRD), N1 EES
WD AOM B /M T AR E T I 458 2 5. X He IR SRR 25 5 55 R B A B B R
ARG IR, RIET{E B 3 B B BR M Sh A A5 9 3R



J 1 0.708
T 0.209 TA

0. 135 ] ' : "~0.183 ' {

PA

kHz

0 IR R 1

Bl AEERTRTHERRENRG @i KGRI FRORENKHN -
WERHPSDAR (V/H=0.1) . BEHPSDAH (V/H=0.3875) .

B3R RY ERBISREBEREATRAYE FROhAN 2 B s, ZIRFEOR
FE%50kPakE, BTN, MABRDEHER B RRRFEIRGTEL, ETERER
FBERSGRSIMETRD, BETEHER L PERIRAMK, BREKE T BERK
A 5. W EERER PR REE A E B, MEEREL EREFE, EEHE
B EN S ERSREE BN, XEERGT TR EROS KT N E R R R
i

E 14 FoRER BN RS TR TSR 2 B il il, X TR TREREEAS
70kPa%IE, mEAIE, HR [ OMGISEREY B, XX LERHE K BERILAGTH
BREh B, T T SRAETF L Re 3 I SRR B S 0 TR A TR B A 2 B 4 ke P R
B, MKEEEEH—EROWN, BEIHSKREER F5RTRBE. KbEY,
FABEHRE —SRmEER, BETFAENN, EERREE, NHgT ARt
AAERHWRIER TR FHBSEHRIRTA, TERR T HRME SHERELT R

Loy . TR B %, AT 52 4 1 57 5 st M
— ke BREREERTRTRAFRSEHE.
0.8 v FLHE
{r7# .V

0. 5 [ 0.9
0.8
0.7
0.6
0.5
0.4

9.2[ 0.2
i &1 _ ApRa(kPa)
0 Appg (kPa) 9" 1T 2345678810285

1 2 3 4 5 &

0.4

A1 NER TR TFHRESHEARY B4 KSR T T #EhiEHs E
REFRH RO prysth 5EE R prustt R



b, &% &%

kR RBHIFE RIS H T ILAR R,

Lo Ted s R TR R TRT, Moo it S0 m3EA LEYgm, mTSmg
BROVEFIE, L NEEEMHEEANR, TR IRRIT, AR EERRN, FTEWHZS
HrE, HOmHnRasnEH 2k,

2. PEAEEFMEREERATLT, HOBLKSNENKS LB, 2T
LB BhAR AL Ay O T BRI RN, i TR bk sh s b ve b iR A
A EE Bk B i > A A AE AT VR 8, WL B2 S5 0 T B T B R B 3 5 A 2%

3. HPIESREBSRNEEFTIT, HTERBESKERWEETTM, EREkd%k
RadRi, LT ESH O LRSS ERS)RBEFEN A, BV s hik 3h &g,
S ERMAPTRNERZRS T, Wik iamsiRig,

4. RABEEGE BTG LA, EF EFRFAEBERTRT, S8 TERIEN
O RS R RSO, KRR R R ik sh BIGEOLE Ry, e B (R
R, BRER, 7EXTTOF BT E Mahis SR R M EIE R AU 8.

5. FETEAEINFERERORN, FAS RBroMEIER B3, FEMNBT 8N ARIR
o JHALT/EMEA R, EISIRSERBHRIERME, RPHFILERE, RELINNH
WEREEE, MG EIRSGHER

2 E X @&

(1) Bohning R, Experimental and Theoretical Investigation of Turbulent Shock Boundary
Layer Interaction with Passive Flow Control, 1st International Sym. on Experimental
and Computational Aerothermodynamics of Internal flow, 1990, Beijing, China

(2) Stumpf R, Neumann H E, Giamati C C,Dynamic Distortion in a Short S-Shaped Su-
bsonic Diffuser with Flow Separation, AIAA 83-1412

(3) Huang Xijun, Li Huaiti, Dong Jinzhong, Experimental Investigation of Dynamic Di-

stortion Properties in Transonic Flow Diffuser. ASME g5-1GT-15



