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Fig.2 Principle of liquid crystal transition experiment
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Fig.4 Free transition computational results
(Ma=0.78, a=0")
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Fig.6 Computational pressure coefficient result
(Ma=0.78, a=3")
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Fig.5 Free transition experimental results
(Ma=0.78, a=0°)
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Fig.8 Computational pressure coefficient of wing kink
(Ma=0.78, a=3")
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Fig.9 Computational pressure coefficient of wing kink
(Ma=0.78, a=3")
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Fig.10 Fixed transition experimental results
(Ma=0.78, a=3")

-1.206 i *—I

(b) Re=608Jj

1M ENEEIHELER(Ma=0.83, a=2°)

Computational pressure coefficient(Ma=0.83, a=2°)



60

LA BA B A Sept. 25 2019 Vol. 30 No.09

(a) Re=381J7

(b) Re=605J1

®12 PSP R(Ma=0.83, a=2°)
Fig.12 PSP results (Ma=0.83, a=2°)
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Fig.13 Fixed transition experimental results
(Ma=0.83,a=2")
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Fig.14 Computational pressure coefficient of wing kink
(Ma=0.83, a=2")
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Fig.15 Fixed transition experimental results of wing kink
(Ma=0.83, a=2°)
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Fig.16 Lift coefficient curve
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Fig.17 Pitch coefficient curve

4 458

AR SCR I BUE V5 150 A 25 0 i, R
DS BB R AR 5 SRR AT T 5, A5 H AR
ZE

(1) B EBOY RAENIE ER TR B, IR
BB 25 F R, A B A A 1 T 1A T R iU, DA
P TR BG4 SR 0 T 15 B, S TR B A 5 AL, 0 B
TEFE BB 4% 10% 3% K

(2) FENE BB R A, AT 3R T BB R A X 25 7 A
PR AR B, T 7E IR B IG AR VAR 2 5, ML R T R AE
KA FR R R A bk T W TR B A S,
S AR AE 3 0 R A HOHE 1 W] RE M, B RIS B AR T
52775,

(3) A AR BN HH X 255 7] i T-48 S H AR R L A4 55
U KB REE AT 5 KRR AT 52

&k

(1] BB, SLH, whoetl, 5 . B dim AL ) 21 1)
ST 25 B 12524 4R, 2007, 21(4) : 470-475.

Chen Yingchun, Si Jiangtao, Han Xianli,et al. Effect of transition
on supercritical wing pressure distribution[J]. ACta Aerodynamic
Sinica, 2007,21(4) :470-475. (in Chinese)

(2] VB, XK AT, BRIEAR, 45 I 573 AR IE 1Y) B TR AU

Wi KL [CL/5 75 i vh i 22 27 & 75 4F BB iR 1, 2014:
186-190.
Xu Xin, Liu Dawei, Chen Dehua, et al. Influence law of
Reynolds number on the characteristics of supercritical airfoil
shock wave[C]// The Sixth China Aeronautical Society Youth
Science and Technology BBS, 2014:186-190. (in Chinese)

[3] Langtry R B, Menter F R. Correlation-based transition
modeling for unstructured parallelized computational fluid
dynamics codes[J]. AIAA Journal,2009,47(12) :2894-2906.

[4] Yang Q Z, Wichmann G. Calculation of transonic wing flow
by interaction of a potential and an integral three dimensional
boundary layer method[R] . DLR IB 129 98/ 11, 1998.

[5] Dhawan S, Narasimha R. Some properties of boundary-layer
flow during transition from laminar to turbulent motion[J].
Journal of Fluid Mechanics, 1958, 3(4):414-436.

[6] Erik J, Ponnampalam B. On the stability of three dimensional
boundary layers, Part 1: Linear and non linear instiblity[R] .
ICASE Report 9919, 1999.

[7] Cook PH, McDonald M A, Firmin M C P. Aerofoil RAE2822
pressure distributions and boundary layer and wake
measurements[R]. AGARD AR 138: A6-1 to A6-77,1979.

[8] Fisher D F. Reynolds number effects at high angles of attack
[R]. NASA TP-1998-20655,1998.

[9] Little B H. High Reynolds number subsonic aerodynamics[R].
AGARD-LS-37-70, 1970.

[10] Haines A B, Young A D. Scale effects on aircraft and weapon
aerodynamics[R]. AGARD-AG-323,1994.

(WHEHRTE KIR)

fE& =T

L2%(1978— ) F M+, AR AR BIANF, R4
78 KA T,

Tel: 13576109382



62 [ RATE TS S Sept. 25 2019 Vol. 30 No.09

E-mail; simazhong_ 0@]163.com E-mail; mm007@163.com

M E(1985-) B W6, 2RAAF @ 2E5H R FHRWA987-)F HE, TRIF, TEHLG 6 KA
WA, #Hikit,

Tel: 18907917699 Tel: 15879157533 E-mail: wjm19871117@163.com

Investigation of Reynolds Number Effect on Transition and Shock
Characteristics of Business Jets
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Abstract: Multi-block structured grid and ANSYS CFX software are applied in the numerical simulation of flow field of
a business jet in high-speed cruising. In the Reynolds number influence study, the aerodynamic characteristics,
transition location, and the shock wave characteristics are compared. The results predicted by ANSYS CFX are
compared with liquid crystal transformation and PSP experiment. The Reynolds number effect on transition and shock
wave characteristics is summarized. The results show that under the critical Reynolds number, transition location and
shock wave characteristics of a business jet are very sensitive to Reynolds number changes. With the increase of
Reynolds number, the location of transition on the wing surface moves forward, the location of shock wave moves
backward, and the intensity of shock wave increases.
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