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Analizar y simular cargas de
viento en un concentrador solar
de canal parabdlico (CCP)
mediante el uso de dinamica de
fluidos computacionales (CFD),
utilizando el software Solidworks
Flow Simulation para determinar
las cargas provocadas en el
dispositivo por éstas rafagas.
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Caracteristicas para el modelado del CCP en el Angulo de inclinacién del CCP
software

Lamina de aluminio de alta

reflectividad (95%) Viento é

Tubo de acero inoxidable (0.032 m)
y tubo de vidrio evacuado (0.08 m)

i [ Angulo  0°

4m
90°
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Ubicacion de la
estacion meteorologica ¥ 9
del Instituto Nacional gl NS LDy

de Investigaciones ‘ .
Forestales, Agricolas y
Pecuarias (INIFAP), en
el Instituto Tecnologico y ¢
Superior de Huichapan g, ' '
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Fuente: Google Maps, 2016.

In'stitite TecnOI'é,gico,Supérlor Hu‘ichaqan
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Temperatura
promedio:
16°C

Dinamica de fluidos
computacionales

WENIEEN (Y

Velocidad
maxima: 47
km/h.

Dominio
computacional
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Dominio computacional

Size and Conditions
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Resultados

Diseno del concentrador de canal parabdlico

Receptor
Reflector

Abertura de canal: 1 m

—

Longitud: 4 m

Base
estructural

I
Angulo de borde: 90°
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Recopilacion de velocidades del viento de la zona

Historial de velocidades maximas del viento en Rosa de vientos en El
El Saucillo, Huichapan. Hgo. Saucillo, Huichapan, Hgo.
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2015 2016 Recuperado el 06 de febrero de 2017 de:
Fuente: (INIFAP, 2010) https://dashboards.awstruepower.com/wsa
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Dinamica de fluidos computacionales
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Ubicacion de puntos de mayor presion en el CCP

Ubicacion y valores de mayor presion en el CCP

0.913 1.773 101.416
0.916 1.212 101.415
0.880 3.730 101.416
0.874 3.169 101.417
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Carga de presion: 101.523 kPa

Fuerza Normal: 422.236 N N
Evaluacion |

del CCP

"N

Futuros
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de costos
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Geometria
en el

Qnénsis

ﬁ Congieso]lntendisciplinaiiolde]EnengiasiRenoyableSHl'=
| Industnial§Mecationicale)



INSTITUTO 'l‘l-:(‘\()l.()()l(‘()®

@ITESHU i
== Referencias

* Andre, M., Mier-Torrecilla, M., & Wichner, R. (2015). Numerical simulation of wind loads on
a parabolic trough solar collector using lattice Boltzmann and finite element methods.
Journal of Wind Engineering and Industrial Aerodynamics, Vol. 146, 185-194.

 Bendjebbas, H., Abdellah-EIHadj, A., & Abbas, M. (2016). Full-scale, wind tunnel and CFD
analysis methods of wind loads on heliostats: A review. Renewable and Sustainable Energy
Reviews, Vol. 54, 452-472.

* Bootello, J. P. N., Mier-Torrecilla, M., Doblaré, M., & Pérez, M. S. (2016). Aerodynamics of
new solar parametric troughs: Two dimensional and three dimensional single module
numerical analysis. Solar Energy, Vol. 135, 742-749

e  Christian, J. M., & Ho, C. K. (2010). Finite element modeling of concentrating solar collectors
for evaluation of gravity loads, bending, and optical characterization. ASME, Paper No.
ES2010-90050.

* Duffie, J. A., & Beckman, W. A. (2013). Solar engineering of thermal processes. John Wiley &

Sons.
* Fu, W, Yang, M. C,, Zhu, Y. Z., & Yang, L. (2015). The wind-structure interaction analysis
and optimization of parabolic trough collector. Energy Procedia, Vol. 69, 77-83. 17

Interdisciplinanio =

ER Industrial® ®




INSTITUTO TECNOLOGICO o

@ITESHU

SUPERIOR DE HUICHAPAN

 Hachicha, A. A., Rodriguez, |., Lehmkuhl, O., & Oliva, A. (2014). On the CFD&HT of the flow
around a parabolic trough solar collector under real working conditions. Energy Procedia, Vol.
49, 1379-1390.

 INIFAP. (2016). Instituto Nacional de Investigaciones Forestales, Agricolas y Pecuarias.
Recuperado de:
http://clima.inifap.gob.mx/Inmysr/Estaciones/ConsultaDiarios15Min?Estado=13&Estacion=1
0099 Consulta: 10 de enero de 2016.

» Kalogirou, S. (2009). “Solar Energy Enginneering”, Cypurus Univ. Of Technology. Hardbound.

* Lizardi, A., Lopez, R., Terres, H., & Morales, J. (2016). Analisis numérico del flujo asimétrico
variando la posicion axial del impulsor. Revista de aplicaciones de ingenieria, Vol. 3, 59-71.

« Mentado, D., Elizalde, S., Jiménez, D., & Azuara, J. (2016). Simulaciéon de un Concentrador
Solar de Canal Parabdlico mediante el Software SolTrace. Revista de Prototipos Tecnoldgicos,
Vol. 6, 68.

 Mier-Torrecilla, M., Herrera, E., & Doblaré, M. (2014). Numerical calculation of wind loads
over solar collectors. Energy Procedia, Vol. 49, 163-173.

Interdisciplinanio =

ER Industrial® ®




INSTITUTO TECNOLOGICO o

@ITESHU

SUPERIOR DE HUICHAPAN

* Paetzold, J., Cochard, S., Fletcher, D. F., & Vassallo, A. (2015). Wind engineering analysis of
parabolic trough collectors to optimise wind loads and heat loss. Energy Procedia, Vol. 69,
168-177.

 Zemler, M. K., Bohl, G., Rios, O., & Boetcher, S. K. (2013). Numerical study of wind forces on
parabolic solar collectors. Renewable energy, Vol. 60, 498-505

 Zhao, M., Zhang, X., Zhang, X., Zou, L., & Kang, X. (2017). Numerical Simulation of Wind
Pressure Coefficient and Distribution Trend of the Dust Concentration for Parabolic Trough
Solar Collector. In IOP Conference Series: Earth and Environmental Science, Vol. 63, No. (1), p.
012009. IOP Publishing.

e Zou, Q, Li, Z.,, Wu, H., Kuang, R., & Hui, Y. (2015). Wind pressure distribution on trough
concentrator and fluctuating wind pressure characteristics. Solar Energy, Vol. 120, 464-478.

Interdisciplinanio =

ER Industrial® ®




Ny

ECORFAN®

© ECORFAN-Mexico, S.C.

No part of this document covered by the Federal Copyright Law may be reproduced, transmitted or used in any form or medium, whether graphic, electronic or
mechanical, including but not limited to the following: Citations in articles and comments Bibliographical, compilation of radio or electronic journalistic data. For the
effects of articles 13, 162,163 fraction |, 164 fraction I, 168, 169,209 fraction Il and other relative of the Federal Law of Copyright. Violations: Be forced to prosecute
under Mexican copyright law. The use of general descriptive names, registered names, trademarks, in this publication do not imply, uniformly in the absence of a
specific statement, that such names are exempt from the relevant protector in laws and regulations of Mexico and therefore free for General use of the international
scientific community. BCIERMIMI is part of the media of ECORFAN-Mexico, S.C., E: 94-443.F: 008- (www.ecorfan.org/ booklets)

© 2017 Rights Reserved | ECORFAN,S.C. (ECORFAN®-Mexico-Bolivia-Spain-Ecuador-Cameroon-Colombia-Cuba-Salvador-Guatemala-Nicaragua-Peru-Paraguay-Democratic Republic of Congo)




