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Objectivosielproyectodeinvestigacion

A ¢Se puede optimizar un contador ultrasénico con una
configuracion de estantes reflectores para minimizar sus
pérdidas de cargay las posibles incertidumbres de medicidon?

A ¢Se puede predecir con precision el flujo por medio de la
mecanica de fluidos computacional (CFD)?

A ¢Cudl es la geometria interna 6ptima?
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Caso para lgerificaciory validacion
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Métodosnumericos

A RANS
A Valores medios

A La turbulencia se modela
al completo

A k-U& k-¥ SST

A LES

A Resolucion parcial de los
eddies

Valores instantaneos

A

A La tubulencia se modela
y resuelve parcialmente

A

Smagorinsky dinamico
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Tuberiaexperimental

A Tuberia de PMMA pulido

A Estantes por impresion 3D con plastico
ABS
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Vortices ypérdidaglecarga

Pressurised air

% CManual valve Coalesed bubbles at vortices
A Visualizacién de B T /“ i
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Visualizaciodevortices
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COm paratlvaje V(’) rtICES Mallaresuletaen pared para RANS

Mallamodeladaen pared para LES
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Pérdidadecarga
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Turbulent flow in small-diameter ultrasonic flow meters: A numerical and
experimental study

Mario Javier Rincén ", Martino Reclari ", Mahdi Abkar *

 Department of Mechanical and Production Enginees arhus Unive 8000 Aarhus C, Denmark
b Quality & Sustainability Department, Kamstrup / 8660 Skanderborg, Denmark

’ ARTICLE INFO ABST T
Ceyw Small-diameter ultrasonic flow meters present an interesting industrial internal-flow problem due to their
asonic flow meter unique geometry and complex interaction with fluid flow. In order to efficiently evaluate and optimise these
Turbulent flow flow meters, their flow physics must be accurately understood and predicted. In this study, computational fluid
Numerical modelling § .
t’azee?i::%llervelocimeln 3 configuration. Reynolds-averaged N —Stokes (RANS), with k — ¢ and k — @ SST turbulence models
PP ) are evaluated in a wall-modelled and a wall-resolved grid. The simulation results are compared against laser

Doppler velocimetry, pressure drop, and vortices visualisation experiments in both qualitative and quantitative
agree with experimental data although some discrepancies are

predicted by the k — ¢ model. Overall, the results that best predict the flow structures, axial velo

pressure drop are achieved by wall-resolved RANS k — o SST model. While minor differences are pre

the wall-modelled k — o SST, it is concluded that this approach is a good candidate to perform time-efficient

studies due to the reduced computational cost.

Conclusiones:
- Consistencia y precision en la prediccion de flujo por CFD.

- El modelo k-¥ SST modelado en pared es el mas adecuado para
optimizar el sistema.

[1]: M. J. Rincon, M. Reclari, M. Abkar, Turbulent flow in small-diameter ultrasonic flow meters: A numerical and
experimental study, Flow Measurement and Instrumentation 87 (2022) 102227
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OPTIMIZACION

Métodos
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Esquemavarala optimizacion
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Optimizaciormediseno

A Variables de disefio: 5
A Funciones objectivo: 2

A Optmizacion basada en
modelos surrogados
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OPTIMIZACION

Resultados
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delmodelosurrogado
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Frontera de Pareto

® Non-dominated solutions
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J2(x)

Validacion
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ConclusioneBnales

A La metodologia CFD desarrollada puede predecir con precision y rapidez flujos
complejos delimitados por paredes.

A Diversas geometrias optimizadas se han obtenido a través de un modelo surrogado que
ha sido validado numerica y experimentalmente.
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Lineagdeflujoy
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Pressure drop
filtering
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