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Statement of the problem

Propeller* of size R =0.256 m is rotating

clockwise with f =3000 rpm

Upstream flow U, =10 m/s

Projection of 3D geometry on z=0

*J. B. Brandt.(2005) “Small-scale propeller performance at low speeds”. Master thesis, University of Illinois at Urbana-Champaign.
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Features of the adaptation technigue

 Level-set function u(x,t) defines the solid body location and is close to signed
distance function near the boundary
* Metric tensor G(x,t) is built upon u(x,t) as

1 —

* On highly curved fragments of the boundary or near sharp vertices o> = o1 ,
otherwise o2 = o1 /K. K Is user-defined anisotropic ratio.

01 = Onormal (%, t) - mesh stretching in the normal direction
02 = Otangential (T, 1) (02,3 in 3D) - spatial distribution of the anisotropy

¢

01 distribution oo distribution
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Adaptation for propeller projection
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Adaptation for propeller projection
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Start.mg mesh IS prepared befqrehand. \ertices of body-fitted meshes (BEM)
outside red circle are not moving.



Comparison: with the solution of RANS +
SA In non-inertial system of coordinates
associated with the propeller performed on body-
fitted mesh

Additional problems:

1. Propeller is fixed, upstream flow M=0.23

2. Propeller is fixed, upstream flow M=0.029
3. Propeller is rotating, no upstream flow M=0

Fixed rotor

2D geometry

Propeller of size R=0.256 m is rotating
clockwise with f =3000 rpm
Upstream flow U, =10 m/s

After normalization:

Re=1.3-10°, M, =0.029, M, =0.23

flow



Results for single propeller

Problem 1:
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Testing for 3D case
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harmonic movement along Oy with f
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Testing for 3D case: comparison in profiles y={-0.25, 0, 0.25}; x=0; -1<z<1
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Adaptation for ellipsoid (solid part is blanked)
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Problems to solve

 automatic control of anisotropic adaptation along complicated shapes
« complicated 3D shapes

« efficiency improvements



