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Length Scale and the Amplification of the Redistribution Term
of Elliptic Relaxation Equation
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Abstract

The elliptic relaxation model is investigated for the turbulent length scale and the amplification
of redistribution term, which are tested in channel flow at Re = 180,390 and 590 DNS data.

The length scale is included in elliptic relaxation operator and the increase of length scale is
directly related with elliptic operator. To investigate the amplification of the redistribution

term, the new amplification factor FU was introduced, which characterizes the effects of the

elliptic relaxation equation with boundary condition. The amplification of the redistribution is
strongly affected on length scale and its model constant rather than the correlation function
which 1is generally known. Various comparative tests for both length scale and an
amplification of redistribution term were conducted on the channel flow and present model

became free of amplification regardless of boundary condition.
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Table 1 The amplification factor and the model constant of the elliptic relaxation equations

Model aq (0% Olg CL/C;7 I FQQ
DM (Durbin [1]) 1 0 1 0.2/80 151 1.36
LDM (Laurence & Durbin
1 2 1 0.2/80 1 1.1
(2]
DLM (Durbin & Laurence )
IR AVAS ) 2 1 (0.2/60) 1 -
(3]
_ 1—-2(VL)?
WM1 (Wizman et al. [4]) ) 4 1 0.29/80 1 0.8
— 2LV L
_ 1—-2(VL)?
WM2 (Wizman et al. [4]) 2 1 0.2/80 0.75 0.75
—2I*VL-v(1/L)
PAM (Pettersson &
1 0 1 eq(19) - -
Andersson [5])
MM1 (Manceau et al. [6]) 1 1 1 0.2/80 1.06 1.25
MM2 (Manceau et al. [6])] 1+ 168L (VL) 803 1 0.28/80 1 -
Present [7] fa 2f4 fa 1025/65f4 | fa 1

7 T T T T T
Re =180 ]
----Re =395
--------- Re=590 -
FZZ
0 100 200 300 400 500 600
y—i—
Figure 1 The amplification factor of Durbin’ elliptic relaxation

equation.
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