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2.29 Framework Solver

Adapted from Example 6, cylinder cross flow
-TVD Scheme
-Incremental non rotational

if ~isfield(app, 'Nx'), app.Nx =1251; end
if ~isfield(app, 'Ny'), app.Ny = 126; end

if ~isfield(app, 'T'), app.T = 20; end
if ~isfield{app, 'dt'), app.dt = 0.00075; end
if ~isfield(app, 'PlotIntrvl'), app.PlotIntrvl = .05/3/app.dt; end
if ~isfield(app, 'nu'), app.nu = 0.002; end
L 3
app.SetupScript = '"RowingSetup': —_— 0 (Re4)
app.PlotScript = 'RowingPlots'; n
app.RunName = 'Flow Past Hull';:
app.updateBecs=1; v =8x% 10—7 ~40x (Nx, Ny, Nt)

app.NonRot=1;

solver = 1; ~7 years



Mask, Inlet Velocity BC

https://grabcad.com/library/resolute-midweight-8-1
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https://grabcad.com/library/resolute-midweight-8-1

Initial Conditions
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Boundary Conditions Ramp into sinusoid
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Behavior With Constant Velocity BC



http://drive.google.com/file/d/1-gQeLjIWtiygBzC0hrVL1cb-nLB6PlC7/view

Behavior With Sinusoidal Velocity BC



http://drive.google.com/file/d/12IpYuATvdYaNVUiRZl-EalG22T1g58IT/view

Vorticity Comparison
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Comparison to Literature Js

Vorticity, time =11.3
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Comparison to Literature
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constant BC

(y=0) Pressure, app.nu =0.002
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Pressure Issue

C (y=0) Pressure, app.nu =0.002
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-incompressible + mass copsérvation at each finite vplume: any boundary velocity change
must immediately propadate to entire domain, requirjng a large pressure gradient

ov-
P 5t

+p(‘7-V)‘7=—Vp+uV2‘7+p§'




Pressure Issue
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Conclusion

- Unexpectedly large but physically meaningful pressure gradients

- Vortex generation and shedding for constant BC behaves in an expected
manner and matches up to existing literature, frequency ratio for time
dependent BC lower than most existing literature

- Drag analysis, vary Re?
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