1k A4
2013 4 8 A

= | % Hh 2 F R
ACTA AERODYNAMICA SINICA

Vol. 31, No. 4
Aug. ,2013

XEHS. 0258-1825(2013)04-0462-04

3 [EMAFERM A RANS HHEHFEHAR

A OE.E2TR, BRR

CR R = 8 BB 5E e » bt

100074)

B ARSI B REIR T SR AR TR RANS P07 % o 8 S H AL AR B AT PR A L e
X S 4% 485 R 22 8] A TR A Je ) i DA T 5 ) IS4 SR T O W AT S A K Bl (L A s i R L T AR A K B o Ot o
BAR I W A8 RO o Bt X — S B O 2 Sk BEAR SR W S0 R i AR SO BE I BT 07 16 0 O 22 4 10 3 1) Bl 22 R0

AT T E RS
KR K BCFRON 5 T WAL s i I Bk 3l
hESERS: V2113 XHEEFRIRED - A

0 51 &

SpPRLL MR T I RE 1K AU O RS
A PEREA ¢, 1T ELid 50 27 3k BL IR I A 45 A
5K [ IS ) R AR ST B O % R SR U B Y H
PR IR i AL B B2 A AR W ORI R . N D 5 5 AE A
B ORUE P e AT I AU R e S R AR B
T AT 3 53K S0 S FRLRE 7 A g a5 3K S 9 e o
PRV 202 Z 108 A i i 0 )2 . 24 H AR 050
A A i AL AL I s e T R R BN B R
(T 8 R R AR A AT 3 51 3K 065 2R Gofs 1 W3]
AR R BB 3 Rl AL B R S Bl 2 A0

TEBIFFE B 2 RO I 7 0 o 3k B ] [ i
Gy erf it Aok SR AR B . O T e Mt B8O 1 Ll
ORI S 7 AL I R B G A ROV 23 D P 23 R 2 T B
- 35 2 1 Rk By BEE 7 HE ) Dl 2 A i R

D I R I/ = s 1 - o s W S v
RANS J5 i+ il i 3 37 75 v 7 g A58 28 1) T e [ - 2
19 N-S J5 #& 5K fif it 3 ) B3 1) F- {6 . John E. P.
il George W. S. VIR FI RANS 5318 T — Mol ef
BB A BRGSO TR E T ke i AR
B4, John 38 i3 G % AR5 15 2 - 2 % 3 R 1 5T 1
F1 9B T W A2, 1 L2 T B0 BT ) 3 4 o 15 O B A
Y 8% A AR BE

{EPSR R Ip DS I R R iR A SR B e 2 S 1A

x Wi EHE:2012-01-07; {&iTHHEA:2012-03-04
EETE R 973 1481 (2009CB724105)

WA —HA . N RANS Jidk R T & k11,
FUREZ 12495 2 S 1) o A A7 G - T Gk vl 465 ¢ ok
I A fE R

AR SRR X Bl 2 BB 58 RS IR T K L A T
TAHRL A RANS 353877 - 1% 97 8665 HL I i 045
Y555 e R 1) e B AT S AR Ty R AH 25 &+ SR PP A i
TG T T 10 5 5 S M bk 3l 4 B 3 36 06 2 AR 1 e
AR R IRFAS SO B — SR 27 Sk BRAR A TSR AR
18 AR SCR S TE 5 T3 36 0l 2 o 11 3 1) st
ROV AT TSR

1 $XSIAFERMN RANS IHHE F £

1.1 HEFENBEESZR

OGN I )2 XA AN ST R
T ARG B AR A B T R o B B o AR Ak
—H LR IEM R Gladstone Dale AR .

n =1+ oK (D
Hrpr Kep J2& Gladstone Dale & %8, 5 )60 A BE F AR
FEPEA G X T YL AT WG, Koo K2R
0.000227m’ /kg.

H1 A Bl 5 B0 PR M AR B 7 S LA SR
MOV PR y O A R — s i B R AT X
OB 153

OPL (&y20t) = rzn(x,y,z,t)dy (2)

1

EHEEIN 1 11980, 5, i G LRI T 23 K3l Iy 2 i O TSI AR ) A



EX =

T XS ERON A RANS T35 L5 463

Forp B R 32 20 PR 0 2 B0 R 0 23 5 R 3 S R
PS4 23 A AT B R Bk S T E (GO?) . B S
EEXHR BN 2 300 B RANS 315807 3%, 1T KLk &
T PR AL i A AR ] A 3 D' D T S R Bk 8l O 7
M A A A A A B O G o i AU S e Y DG e A
RV
L2 mREENRE

X TS Bl O 2 RN B A R v Xk i A AR
(9 3K 58 SR B[R] o B 3
23 [ oA A HER AL AR . D T B 5T X R i AL A AR
PEATPRAR

A S 3o 5 S A5 RN FE L SR Tl A5 Ao i 3 A AR
AT RER AR KL . O 1 HOB R S 1Y 2 ] 3 A AR S
BRSNS R EOR) R ER (S A MY U R S AGE R
e FH AR X E R 1) DRy — 52 2 ey TR 7 O S 14 S T 4
SR RS R A A 22 Delft B R A i 28 2 BE i
TST27 i 75 i XA AP A B S5 B A58 784 Sy Jh of A o
JE L ANEL 1 Pz B R  R Ohy —  RE AAC  RE ARTBE  o
BRIE , Ja B2 2 4 A o0 307 A (5 4k, 150 4k A9 )i 3 3L 4
— BRI, SRRy M= 3, LI JE R R AE R
JEE B B TR 6 10° o AN 3T I T A 3 6 R 25 D A
(RIS

B 1ikgs i 7Tt SE b i et A A .
TAEL I A OL T U5 25 44 2 ek Bk oA o DR L4 o
T REFITT S S ER R AR A AR R T BT xS
T TR A 122 X151,

B1 ABREARTEMESR
Fig.1 Test model and computational grid
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Fig. 2 The analyse results ofaero-optical effects
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Fig. 3 Comparison of density fluctuation and g function
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Fig. 4 Distribution of the index-of-refraction fluctuations
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Fig. 5 Far-field picture
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A study on RANS computation for aero-optical effects

YAN Ming, SHI Ke-tian, MA Han-dong

(China Academy of Aerospace Aerodynamics, Beijing

100074, China)

Abstract: A RANS method for aero-optical effects has been developed. An evaluation of compressible

flow RANS model has been conducted and a model had been chosen to predict main flow density distribution

better. A convect equation had been used to model the refractive index fluctuation. The aero-optical effects

over a aero-optical turret is evaluated and analyzed using the method developed in this paper.

Key words: aero-optical effects; turbulent model; turbulent fluctuation



