New continuity-based velocity interpolation scheme for staggered grids
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A) Bi-linear interpolation B) Gerya (2019) C) MQS
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The scheme guarantee bi-linear interpolation of dvx/dx and dvy/dy from pressure nodes @
where they are defined by solving (in)compressible continuity equation

Modified Quadratic Spline

reproduces average velocity in pressure nodes @ but not in original velocity nodes e=s
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Example of vx interpolation for the regular staggered grid

XVX(j)

XvX(j+1)

vX(i+

1,j-1)

vX(i+

yvx(i+1) \’-xm(n?)

1,j+1)
dy

| Rmm) |
yvx(i) /ﬁ/ @ dy
vX(ibj-1) vX(iyj) vX(i)j+1)

O O

% Compute distances

dxmj=xm(m)-xvx(j);

dymi=ym(m)-yvx(i);

% Compute vx velocity with bi-linear scheme for the bottom and top
vxm13=vx(i,j)*(1-dxmj/dx)+vx(i,j+1)*dxmj/dx;
vxm24=vx(i+1,j)*(1-dxmj/dx)+vx(i+1,j+1)*dxmj/dx;

% Compute second order vx correction for the bottom and top
vxm13=vxm13+1/2*((dxmj/dx-0.5)"2)*(vx(i,j-1)-2*vx(i,j)+vx(i,j+1));
vxm24=vxm24+1/2*((dxmj/dx-0.5)"2)*(vx(i+1,j-1)-2*vx(i+1,j)+vx(i+1,j+1));
% Compute vx of the marker with bi-linear scheme in vertical direction
vxm=(1-dymi/dy)*vxm13+(dymi/dy)*vxm24;



Test: circulation with diagonal shear

problematic regions are shown in red

B) Flowfield

A) Density field p kg/m?
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Top-Left, Gerya 2019
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Top-Left, MQS

£ ‘a'““c.'gﬁg;,;% . bt "’“@w‘? k)

it PR
o

343
e

J.HEOBEJ.ICVF ﬂWG?IGb—J 0000

Centre MQS

30 A0




at step

A

Markers injection
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