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Moving Meshes

e We have been working on moving grids for TUSQ tunnel moving
piston (FZ) and moving model (1J) simulations supported by the
dev team (RG, PJ,...)
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Shock Surfing Space Debris

@ Space debris dispersion is a current hot topic which we are pursuing

@ One aspect of dispersion is the shock surfing concept - presented at
CfH by Prof. Buttsworth recently

o Hence the flying cube simulation
which will be presented here

6 / O

Figure 1: Shock Surfing (Laurence
& Deiterding, JFM, Vol 676, 2011).

Figure 2: ISS test in TUSQ.
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Experimental Work

Figure 3: Schlieren of flying cube in TUSQ. Work by
Hartmann, Buttsworth, Noller, & Birch.
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(Main
Simulation

o

= Normal simulation parameters

= Define moving grid usage

= Load calculation parameters

(Specify UDF, UserPad

V.




The Simulation - cube.lua

¢ abelia X

config.dimension
config.axi

nsp, nmode:
initial

g.gasdynamic_upda
1fig.grid_motion
config.udf_grid motion

0 irs(fa
cube_face = CubePatc _cube, centre=(6,0
uter f ePatch:new{radius=R_mesh,

ace, ruled directio

nFactor

end1 . beta=1.e:

edge37=cf}
1, cfL

normal}
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The Simulation - cube.lua

cubelua

top=wall_bc}

new{grid=grids[f], initialState=initial,
belist=bcList, nib=nib, njb=njb, nkb=nk

identifyBlockConnections()

run_time loads:
{group:

config.max_time
nfig.max_step =
config.cfl_value
config.stringent_cfl
config.dt_plot = 0.5e-

config.udf_super

config. compute_run time loads =
config.run_tine loads count = 1

config.user_pad_length
ang_vel = 7111 * 2 *

user_pad data = {6.6, ang 0.0, 0.6}
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The Simulation - udf-process.lua

udF-process.ua cc

xdo
xdotdot

cubeMass
cubeT e ngth*cubeLength/6

rt(sim time, steps, delta t)

alpl
alphadot
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The Simulation - udf-process.lua

alphadotdot = cubeMo
alpha pha + alphadot * delta t
alphadot = alphadot + alphadotdot * delta t
xdotdot cubeFor: / cubet
X x + xdot * delta_t
xdot xdot + xdotdot * delta_t
ydotdot = (cubeForce.y) / cubeMass
y + ydot * delta t
d t * delta_t
zdotdot cub ry / cubeMass

zdot zdot + zdotdot * delta t

pha
alphadot

dot
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The Simulation - udf-process.lua

f (steps % 500)
print( +

print('Steps: *, steps, 3 : ', sim_time)

print(string. format (‘alpha 4f (rad/s)', alpha, alphadot) )
print(string. format ('x . x, xdot) )

print(string. format('y . ¥, ydot) )

print(string. format(‘z % . 2, zdot) )

if steps = 0

cal infile=io.open(outfile name,"r")
 infile~=nil then es file

instr = infile:read("*a")
infile:close()

outfile = io.open(outfile name

outfile:write(instr)

outfile:close()

print(output file=' .. outfile name .. File copied to ' .. outfile name .
os. remove (outfile_name)

file=io.open(outfile name
file:write('# posl:sim_time

pos2:Alpha(rad) pos3:AlphaDot
file:close()

4:PositionX(m) poss:VelocityX(m/s)

f (steps % 500) == 0

File=io.open(outfile_name,"a")

File:write(string. format('%.18¢ %.18e %.18e %.1 1 18e %.18e\n', sim_time, alpha, alphadot, x, xdot, y, ydot, z, zdot) )
file:close()
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The Simulation - udf-process.lua

18e\n’,

1, userpad[3], userpad[ Pad[5], userpad[6l,
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The Simulation - move-grid.lua

& move_grid.lua X

assignVtxVelocities(sim_time, dt)

tmpTime = math.floor(sim_time*le6)
if (tmpTime % 2 == @) ther

xdot = userPad[4]*2
ydot = userPad[6]*2
zdot = userPad[8]*2

setVtxVelocitiesForDomain(Vector3:new{x=xdot, y=ydot, z=zdot})

alphadot = userPad[2]*2

x = userPad[3]

y = userPad[5]

z = userPad[7]

for _,blkId in ipairs(localFluidBlockIds)

setVtxVelocitiesForRotatingBlock(blkId, alphadot, Vector3:new{x=x, y=y, z=z})
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The Eilmer Result
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Figure 4: Eilmer CFD result of the flying cube. Numerical schlieren, temperature
and surface pressure
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Visual Comparison (as far as possible)

Note - different frame rates in the videos
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Next Steps

Get funding (!)

e Higher resolution
e Turbulence
Multi-body (how?)

e Radiation coupling

Modelling of video below (Rowan!?)

Not for media use, content available for licensing
Higgins Storm Chasing Contributor

HSC Contributor: Rachael K
Location: Turtle Cove River Heads, QLD
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