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Figure 1: Fig. 1. Mean velo
ity pro�le; hu1i =u� LES 1(16�32�64) : : : ; LES 2 (32�64�84) - -; DNS |; R� = 395.
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Figure 2: Subgrid and resolved stresses �: LES 1; Æ: LES2. i=1,2,3 from top. SGS |; LES - -
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(b)Figure 3: Turbulent Reynolds stresses(h(�ii)sgsi+ h(�ii)lesi) 12 =u� . (a), LES 1 (16 � 32 � 64).(b), LES 2 (32 � 64� 84). LES : N: i=1; J: i=2; I: i=3;Smagorinsky : M: i=1; C: i=2; B: i=3; DNS :|; R� = 395.
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Figure 4: Terms in the budget equation of the subgridenergy. � : �Psgs=u4� ; H : �Jsgs=u4� ; N : ���sgs=u4� .(a), LES 1 (16 � 32� 64).
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Figure 5: Streamwise two-point 
orrelation fun
tion in thestreamwise dire
tion !1�=u2� = 0:04. R11; ��R22; �:�R33.x3 = Æ; (a), LES 1 (16 � 32 � 64).
Figure 6: Cross-se
tion of the 
urvilinear grid 80 � 100 ofthe 
ontra
ted 
hannel.

Figure 7: Streamlines of the instantaneous 
ow �eld pre-di
ted by LES (PITM) at Re = 10595

Sixth International Symposium on Turbulence and Shear Flow Phenomena
Seoul, Korea, 22-24 June 2009

1067

미정댁
메인/컨텐츠



−0.5 0 0.5 1 1.5
(a)  x/h=2

0

1

2

3

4

−0.5 0 0.5 1 1.5
(b)  x/h=4

0

1

2

3

4

0 0.2 0.4 0.6 0.8 1 1.2 1.4
(c)  x/h=6

0

1

2

3

4

��� �� ���	
���
	 �	������ �����	
 ������� 
� ��� � �� ��� � �� ��� � � ��� ���	�	� 	� 
��� ��� ! "# $%&' � � � # (�' ) )�

0 0.05 0.1 0.15
(a)  x/h= 2

0

1

2

3

4

0 0.05 0.1 0.15
(b)  x/h =4

0

1

2

3

4

0 0.02 0.04 0.06 0.08 0.1
(c)  x/h=6

0

1

2

3

4

���  � ���*��	+� 	+	��� ����

�

� ��� � �� ��� � �� ��� � �� ��� ���	�	� 	� 
��� ��� ! "# $%&' � � � # (�' ) )�

0 0.02 0.04 0.06 0.08 0.1
(a)  x/h=2

0

1

2

3

4

0 0.02 0.04 0.06 0.08 0.1
(b)  x/h=4

0

1

2

3

4

0 0.02 0.04 0.06 0.08 0.1
(c)  x/h=6

0

1

2

3

4

��� ,�� ���	
���
	 ���*��	+� 	+	��� ������� 
� ��� � �� ��� � �� ��� � �� ��� ���	�	� 	� 
��� ��� ! "# $%&' � � � # (�' ) )�

−0.04 −0.03 −0.02 −0.01 0 0.01
(a)  x/h=2

0

1

2

3

4

−0.04 −0.03 −0.02 −0.01 0 0.01
(b)  x/h=4

0

1

2

3

4

−0.03 −0.02 −0.01 0 0.01
(c)  x/h=6

0

1

2

3

4

��� ,,� &��*��	+� 
-	
� 
��	

 ������� 
� ��� � �� ��� � �� ��� � �� ��� ���	�	� 	� 
��� ��� ! "# $%&' � � � # (�' ) )�

Sixth International Symposium on Turbulence and Shear Flow Phenomena
Seoul, Korea, 22-24 June 2009

1068

미정댁
메인/컨텐츠




