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Motivation and Goals Method
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> Solution: reconstruction with ray tracing simulation honeycombs and
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= correc?tion > Ray Tracing simulation of light propagation for > Vector field calculation
e Calibration reconstruction (Fig. 4) - Standard PIV
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Challenges

a.) Forward pass b.) Backward pass PIV investigation plane

> Adaptation of ray tracing for PIV

» Reproduction of exact experimental set-up in
simulations

> Optimization of PIV lighting in interstices and
calibration procedures

> Numerical optimization for best results
> Effective Monte-Carlo sampling strategies for ray | |
tracing Fig. 3: Experimental set up Fig. 4: Principle of the ray tracing based reconstruction
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Results Future Work
Inlet conditions and bed height independent flow L. .
J P > Flow velocity fields in the
> PIV Measurements of the empty bulk reactor interstices accessible without ray
 Particle Reynolds number range from 200 to 500 | tracing with high spatial resolution
*  Symmetric inlet flow (Fig. 5) T T e T em > Influence of the perspective to
- - - Fig. 5. Averaged flow field of the main vertical velocity component for :
> PIV Measurements in different bed heights Re.=200 in different positions i the bulk reactor Increase the reconstructed area
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- Bed height independent flow field can be assumed from 17 = correction as additional concept for
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Fig. 6: Averaged flow field of the vertical velocity for Re,=400 above > Investigating still persisting
05 - layer 17 to 21 where the inlet independent bed height is reached . . :
B | artefacts in the light field
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Fig. 7: A y d flow field of th n tical velocit N t for different particl F:m Id (Fig. 7) models and setups using the end-
ig. 7: Averaged flow field of the main vertical velocity component for different particle Reynolds . : : :
numbers above 17 layers of spheres with ray tracing based reconstructions Corrected flow field matches the freeboard flow to-end simulation
* No significant change applied to regions without distortion > Automatic correction of minor
Simulation due to correction method displacement errors between real
> Robust and automatic reconstruction reconstruction * Perspective allows also to correct highly distorted regions world geometry and simulated
Removal of artifact by using ray differentials as (nm regen) i ones using a numerical
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> End-to-end simulation of PIV setup allows for rapid testin I :
_ p alloy P 1ng 00 °8 ol Current Collaborations
of experimental setups and reconstruction methodologies ;
. 80 :,"':':' 06 80 E . ..
- « Example: stereoscopic setup to reduce or remove e & 4 N : i SICIENYS O G et Eesiuehs @i s
_ ] ] ] ] ] 60 7 N A\ 60 i AV:8 rig for numerical simulations. First simulations were
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> Ray tracing applied to radiative heat transfer in o il R o i & W el os] rig for numerical simulations. Cooperation on
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« More details on dedicated poster Fig. 8: Stereo reconstruction of artificial particle field, presence of strong artifacts need to be
treated In future work Heat simulation in a packed bed
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