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Outline

» Non-ideal compressible fluid dynamics (NICFD)
* Flexible Asymmetric Shock Tube (FAST) setup
* N, measurements

» D6 siloxane measurements

e Conclusions & Future Work

2
TU Delft Challenge the future 2
T




Example: propagation of a weak
pressure wave (piston)
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Shock formation and the role of I
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[' and shockwaves

dP>0= dw>(0| Compression shock
dP<0=dw<0| Rarefaction (isentropic) fan

=0 VdP = dw=0 | Stationary wave profile

>0 r=0 I'<0 Classical I
Y,

Non classical

F<0 dP>0=dw<0| Compression (isentropic) fan%
dP<0=dw>0| Rarefaction shock
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[ in complex organic fluids
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[ in complex organic fluids
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ORC windtunnel nozzle design
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Non classical effect in a “simplified”
turbine cascade
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P. Colonna and S. Rebay, ""Numerical simulation of dense gas flows on unstructured grids with an implicit
high resolution upwind Euler solver," Int. J. Numer. Meth. FI., vol. 46, no. 7, pp. 735-765, 2004.
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Shock-free ORC turbine:
Compression fan!
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B. P. Brown and B. M. Argrow, " Application of Bethe-Zel'dovic-
Thompson fluids in Organic Rankine Cycle Engines," J. Propul. Power.,
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Experiments in NICFD

 Borisov (1983)

* Argrow (2000)

e TU Delft (2014-2015)

e Milano (2014-2015) Milano: Trova

Delft: Flexible Asymmetric Shock Tube (FAST)
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The FAST: the concept
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The FAST: the concept
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Pressure probes
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D6 experiment
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D6 experiment
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D6 experiment
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D6 experiment
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D6 eXpeI‘imeﬂt Opening manual
valve MV-4
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D6 eXpeI‘imeﬂt Opening manual
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Nitrogen experiment Ax
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Nitrogen experiment Ax
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Nitrogen experiment
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Nitrogen experiment
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D6 siloxane experiment
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Conclusions & Future work

» Non-Ideal Compressible Fluid Dynamics

e FAST Ludwieg tube commissioned
» Pressure and Temperature regulated independently

» Measurements of Wave propagation speed
» 5% - 8% accuracy

» Method to determine speed of sound
- 1% - 2% accuracy

e Next: Measurements at lower I
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Thank you for your attention!

Questions?

T. Mathijssen, M. Gallo, E. Casati, N.R. Nannan, C. Zamfirescu, A. Guardone, P. Colonna, “The
flexible asymmetric shock tube (FAST): a Ludwieg tube facility for wave propagation measurements
in high-temperature vapours of organic fluids”, Exp. In Fluids 56:195, October 2015
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