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A study for laminar and turbulent boundary layer theory around
a Joukowski and NACA-0012 airfoil by CFD

Du-ho Je’, Eun-Seong Hwang” and Jang-hyeoung Lee’
lDepartment of Weapons and Mechanical Engineering, Korea Military Academy

’Department of Defense Acquisition, Kwangwoon University

R o B iR F7 U UR 95 54 F AT AL A T, 2203 e SAel oe /)22 ol
AlA] CFD a4 &3t %34l 9] Hlo]E]& H|w3}%it). Freestream velocitys= Reynolds 0| 9G¥ 7| T, airfoil

3 27 W URe 49 SRSl wek AAF BA 2 AT,
a2l 2HllE A7 dEMRA Ba, A airfoile] FEEAJQ] F 3} 31, 12]31 pitching momento] JaS FH,
separation point= T}F3} angle of attackoﬂ/ﬂ A glok o] HtoAe] Bxe uiHA 51, 25 W Ui 72 AL
of thet F55A40l thall ok Zolk Atol A AME-H airfoil©] 72 c=19] Joukowski airfoil-& AME-5131 2.1, CFD
= A8 277391 Fluent 6.0 53l NACA-0012 airfoilZ ARESIATE S5 2 WRFolA e Re = Re, = 3,000, 700,000
ofu] ZZjo] AT SEL 0045, 10 molch B ATE Fal /2] gt FAAe A & ANFES &
on, olg B ST airfoile] BHE RAT 5 A= AT oIS

4

Abstract In the present study, we compared the theory with CFD data about the boundary layer thickness,
displacement thickness and momentum thickness. According to the freestream velocity, larminar and turbulent is
decided and affect to the flow patterns around the airfoil The boundary layer thickness, displacement thickness and
momentum thickness affect to the aerodynamic characteristics of the airfoil(e.g. lift, drag and pitching moment). The
separation point is affected by varying angle of attack. In the present study, we used the Joukowski airfoil(c=1), and
NACAO0012 airfoil was used at CFD. The chord Reynolds number is ZFe, = 3,000, 700,000, respectively and the
freestream velocity is 0.045, 10 m/s, respectively. In this paper, the data was a good agreement with that of
experimental results, so we can analyze the various airfoil models.

Key Words : Boundary layer, Displacement thickness, Momentum thickness, Potential flow, Thwaites’ method, Head
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2. 28

2.1 Imaginary of Airfoil

2.1.1 Joukowski airfoil
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2.3 Results

2.3.1 Comparing with Cp at potential flow
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[Fig. 5] Pressure distribution around NACA-0012 airfoil

[Fig. 6] Velocity distribution around NACA-0012 airfoil
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[Fig. 9] Boundary thickness on the airfoil (Re, = 3,000)

[Fig. 10] Velocity distribution around NACA-0012 airfoil

[Fig. 111 Velocity vectors around NACA-0012 airfoil
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[Fig. 14] Velocity vectors around NACA-0012 airfoil
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