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Winglet simulations
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Wind Power Monthly

Eye catcher: A fully operational Vestas 225 kW wind turbine has been installed in central London
on the south bank of the River Thames, just down river from the Houses of Parliament. It is part of a
four month public relations display mounted by Shell in front of its London headguarters
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DNS DNS

e Coleman (1999) DNS
. (2004, JoT)




Configuration . 4

/,'/ - T « Geostrophic Wind

’

¢ Incompressible flow
* Flat surface

¢ Constant density




Computational conditions

Coleman et d. Shingai, Kawamura Present
Rey 1000 775 1140
Re - 30000 65,000
Ro - 10 10
Ly Ly 672 6,390 3,384
L, o0 1,680 3,384
Grid 384 x 85 x 384 1024x256x 1024 | 512 x 512 x 512
Ax", Ay 7.0 6.24 6.60
Az - 0.147 - 18.3 0.147 - 18.4

+

: Normalization by u_and v

S , O, :% : Turbulent depth

Re; =

T ——————




Mean vel ocity distribution
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——Re =775
Re; = 1140
Experiments
— (Caldwell et d., 1972)
X ng; 150 F X Re=1000
0 Re = 1159 (DNS, Coleman 1999)
SK e Poiseuille flow
R Re,=640(AKMO01)
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Q, : theangular velocity
of the plate rotation
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Symbols : CFS90 +

— Laminar

05

Laminar

Turbulence

Re+ -

¢[Deg.] 450

|ncrease of Re

|

Enhanced fluctuation

|

o Shrinking hodograph
» [Decrease ofl ¢

¢ . Angle between Geostrophic
510 600 775 1140 Wind and mean shear direction

254 233 212 191 awal



Turbulent structure Re.= 1140

Pressure grad.

Blue : low-speed region (U’ <-3.0),
Geostrophic wind Light blue : low-speed region (u' <-1.0)
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Geostrophic wind
Sed s highespecd region (0 = 200 Blue : low-speed region (u” <-3.0),
Light blue : low-speed region (u' <-1.2), Contour : U" at Z/ 0, ~ 1.0



Parall€elization ~ 4
1 HPF
. HPF
>
. (makefile )
>
( communicationtime 1 )
’ 99.92% ( 99 04%)
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Mesh Number
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DNS of Poiseuille Channel Flow
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Super Computer Top 5 2004Nov.
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MEMORY
CPU
— 40963(R,=1200, 675)
 512nodex 280h, ES (Kaneda et al 2002)

— 2000x 2000x 1500(Re,=2320)
e 256Nn0de, ES (Kasagi et al 2004)
— (Re =4000)
e Barcelona Supercomputer Center
(Jimenez et al 2004)

—)'



R=1.0, Tu=17%




/

20483
20000
10000node /1

40963
20000
10 node /1
10 node /1

node

10 node
20 node



ESC



	乱流の世界最大規模直接数値計算とモデリングによる応用計算（乱流コンソーシアム）
	乱流コンソーシアム（応用班）研究の目的
	
	風車の空力騒音
	計算結果
	さらなる新しい翼端への挑戦Winglet simulations
	世界最大の超大型風車
	今後の課題（乱流の応用研究）
	乱流の大規模ＤＮＳ これまで
	DNS of Poiseuille Channel Flow
	Super Computer Top 5（2004Nov.）
	乱流の大規模ＤＮＳ最先端
	今後の展開
	必要なノード時間の見積もり
	乱流コンソーシアムとしての課題

