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SINOPSIS

This study presents experimental and theoretical analyses of the thermal performance of a two-phase copper-R141b
loop thermosyphon, which was developed for solar heating of buildings. A prototype of the so-called wall thermosyphon
was built and tested at the Heat Pipe Laboratory of the Federal University of Santa Catarina (Labtucal-UFSC). During
the tests, three parameters were varied: purge method, power input levels, and inside wall evaporator roughness. The
results show that both purge and vacuum pumps are equally effective in eliminating noncondensable gases from the
system. Also, recent boiling heat transfer coefficient literature correlations are in good agreement with the experimental
data from the prototype. However, the condensation thermal resistance calculated with the literature correlations do not
represent the same trend found in the experiments. The effective thermal resistance of the wall thermosyphon prototype,
which comprises the boiling resistance plus the condensation resistance, varies between 0.22 and 0.011°C/W depending
on the heat transfer rate from 2.5 to 200 W.
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REFERENCIAS

	

Bellani, P., Milanez, F.H., Mantelli, M.B.H., Filipeschi, S., Mameli, M., and Fantozzi, F., Experimental Studies on a Loop Ther- mosyphon for Solar Heating of Buildings, in Proc. of 9th World Conf. on Experimental Heat Transfer, Fluid Mechanics and Thermodynamics, Iguazu Falls, Brazil, 2017.



	

Diao, Y., Zhao, Y., and Wang, Q., High-Speed Visualization of Bubble Behaviors for Pool Boiling of R-141b, J. Therm. Sci., vol. 15, no. 1,pp. 79-84,2006.



	

Dube, V., Akbarzadeh, A., and Andrews, J., The Effects of Non-Condensable Gases on the Performance of Loop Thermosyphon Heat Exchangers, J. Appl. Therm. Eng., vol. 24, pp. 2439-2451, 2004.



	

Fantozzi, F., Filipeschi, S., Mameli, M., Mantelli, M.B.H., and Milanez, F.H., How a Wall Thermosyphon Can Enhance the Energy Savings in a Prefabricated House in Italy, in Proc. of 18th IHPC and 12th IHPS, Jeju, Korea, 2016a.



	

Fantozzi, F., Filippeschi, S., Mameli, M., Nesi, S., Cillari, G., Mantelli, M.B.H., and Milanez, F.H., An Innovative Enhanced Wall to Reduce the Energy Demand in Buildings, in Proc. of 34th UITHeat Transfer Conf., Ferrara, Italy, 2016b.



	

Groll, M. and Rosler, S., Operation Principles and Performance of Heat Pipes and Closed Two-Phase Thermosyphon, J. Non-Equilib. Thermodyn, vol. 17, pp. 91-151, 1992.



	

IHS ESDU, Heat Pipes-Performance of Two-Phase Closed Thermosyphons, ESDU Item No. 81038, Engineering Sciences Data Unit, London, from https://www.esdu.com/cgi-binps.pl?sess=unlicensed_1190802194853fjx&t=doc&p=esdu_81038c, 1981.



	

Jafari, D., Di Marco, P., Filippeschi, S., and Franco, A., An Experimental Investigation on the Evaporation and Condensation Heat Transfer of Two-Phase Closed Thermosyphon, J. Exp. Therm. Fluid Sci., vol. 88, pp. 111-123,2017.



	

Jafari, D., Franco, A., Filippeschi, S., and Di Marco, P., Two-Phase Closed Thermosyphons: A Review of Studies and Solar Applications, Renewable Sustainable Energy Rev., vol. 53, pp. 575-593, 2016.



	

Kabov, O.A. and Chinnov, E.A., Vapor-Gas Mixture Condensation in a Two-Chamber Vertical Thermosyphon, J. Enhanced Heat Transf., vol. 9, pp. 57-67, 2002.



	

Kaminaga, F., Hashimoto, H., Feroz, C., Goto, K., and Matsumara, K., Heat Transfer Characteristics of Evaporation and Condensation in a Two-Phase Closed Thermosyphon, in Proc. of 10th Int. Heat Pipe Conf., Stuttgart, Germany, pp. 1-6, 1997.



	

Kaminaga, F., Okamoto, Y., and Suzuki, T., Study on Boiling Heat Transfer Correlation in a Closed Two-Phase Thermosyphon, in Proc. of 8th Int. Heat Pipe Conf., Beijing, China, pp. 317-322, 1992.



	

Kiyomura, I.S., Mogaji, T.S., Manetti, L.L., and Cardoso, E.M., A Predictive Model for Confined and UnconfinedNucleate Boiling Heat Transfer Coefficient, J. Appl. Therm. Eng., vol. 127, pp. 1274-1284, 2017.



	

Louahlia-Gualous, H., Le Masson, S., and Chahed, A., An Experimental Study of Evaporation and Condensation Heat Transfer Coefficients for Looped Thermosyphon, J. Appl. Therm. Eng., vol. 110, pp. 931-940, 2017.



	

Milanez, F.H. and Mantelli, M.B.H., A Two-Phase Loop Thermosyphon with Naphthalene as Working Fluid, in Proc. of 16th Int. Heat Pipe Conf, Lyon, France, pp. 407-412,2012.



	

Mizuta, K., Fukunaga, R., Fukuda, K., Nii, S., and Asano, T., Development and Characterization of a Flat Laminate Vapor Chamber, J. Appl. Therm. Eng., vol. 104, pp. 461-471, 2016.



	

Nisgoski, A.R., Analise de um Circuito e Termossifao Bifasico, MS, Federal University of Santa Catarina, 2002.



	

Reay, D. and Kew, P., Heat Pipes: Theory, Design and Applications, Amsterdam: Butterworth-Heinemann, 2014.



	

Sarno, C., Tantolin, C., Hodot, R., Maydanik, Y., and Vershinin, S., Loop Thermosyphon Thermal Management of the Avionics of an in-Flight Entertainment System, J. Appl. Therm. Eng., vol. 51, pp. 764-769,2013.



	

Stephan, K. and Abdelsalam, M., Heat-Transfer Correlations for Natural Convection Boiling, Int. J. Heat Mass Transf., vol. 23, pp. 73-87,1980.



	

Sun, Z., Zhang, Z., and Duan, C., The Applicability of the Wall Implanted with Heat Pipes in Winter of China, J. Energy Build, vol. 104, pp. 36-46,2015.



	

Susheela, N. and Sharp, M.K., Heat Pipe Augmented Passive Solar System for Heating of Buildings, J. Energy Eng., vol. 127, no. 1,pp. 18-36,2001.



	

Zhang, Z., Sun, Z., and Duan, C., A New Type of Passive Solar Energy Utilization Technology-The Wall Implanted with Heat Pipes, J. Energy Build, vol. 84, pp. 111-116,2014.








CITADO POR

	

Mantelli Marcia Barbosa Henriques, Other Applications, in Thermosyphons and Heat Pipes: Theory and Applications, 2021.
Crossref










Choose an option to locate/access this article




Accede a través de tu usuario
Comprar PDF $35.00














1171 Vistas de artículos


217 Descargas de artículos

Métrica




1171
PUNTOS DE VISTA


217
DESCARGAS



1
Crossref

CITAS


Google
Scholar
CITAS





Artículos con contenido similar:




VISUALIZATION EXPERIMENT AND NUMERICAL SIMULATION OF A FLAT-PLATE CLOSED LOOP TWO-PHASE THERMOSYPHON OF SMALL DIMENSIONS
International Heat Transfer Conference 16, Vol.13, 2018, issue 

Guanzheng Huang , Fangjun  Hong, Weinan Hu , Chunpeng Zhou 







THERMAL PERFORMANCE OF CLOSED LOOP PULSATING HEAT PIPE: AN EXPERIMENTAL STUDY WITH VISUALIZATION
Heat Pipe Science and Technology, An International Journal, Vol.5, 2014, issue 1-4

Pramod R. Pachghare, Ashish M.  Mahalle







Experimental study of natural convection and phase transition coupling heat sink with temperature uniformity
International Heat Transfer Conference 16, Vol.18, 2018, issue 

Hao  Chen, Qiang Li







A REVIEW ON HEAT TRANSFER AND PRESSURE DROP DURING EVAPORATION AND CONDENSATION OF R22 INSIDE 9.52-MM O.D. MICROFIN TUBES OF DIFFERENT GEOMETRIES
Journal of Enhanced Heat Transfer, Vol.24, 2017, issue 1-6

Alfonso Niro, S. Arosio, Adriano Muzzio







Heat Transfer and Pressure Drop During Evaporation and Condensation of R22 inside 9.52-mm O.D. Microfin Tubes of Different Geometries
Journal of Enhanced Heat Transfer, Vol.5, 1998, issue 1

Alfonso Niro, S. Arosio, Adriano Muzzio
















Último edicion




EXPERIMENTAL STUDY OF CONDENSATION OF WATER ON POLYDIMETHYLSILOXANE-COATED COPPER SURFACES
Till  Pfeiffer, Shuai  Li, Michael  Kappl, Hans-Jürgen  Butt, Peter Stephan, Tatiana Gambaryan-Roisman




SIMULATION OF CAPILLARY WAVE TURBULENCE ON THE BASIS OF FULLY NONLINEAR PLANE-SYMMETRIC MODEL
Evgeny A. Kochurin, Olga V.  Zubareva, Mikhail A.  Gashkov







Próximos Artículos




NUMERICAL THREE-DIMENSIONAL MODEL OF ULTRASONIC COAGULATION OF AEROSOL PARTICLES IN VORTEX ACOUSTIC STREAMING
Roman Golykh, Vladimir Khmelev, Andrey Shalunov




Simulation of Capillary Wave Turbulence on the Basis of Fully Nonlinear Plane-Symmetric Model
Evgeny Kochurin, Olga Zubareva, Mikhail Gashkov




Characteristics of weak evaporative convection in dependence on thermal load of walls of channel filled by two binary fluids
Irina Stepanova




EXPERIMENTAL STUDY OF CONDENSATION OF WATER ON POLYDIMETHYLSILOXANE-COATED COPPER SURFACES
Till Pfeiffer, Shuai Li, Michael Kappl, Hans-Jürgen Butt, Peter Stephan, Tatiana Gambaryan-Roisman

















Portal Digitalde
Biblioteca Digital
eLibros
Revistas
Referencias y Libros de Ponencias
Colecciones
Precios y Políticas de Suscripcione
Begell House
Contáctenos

Language

English
中文
Русский
日本語
Português
German
French
Spain










© BEGELL HOUSE Inc. 2024




No tienes acceso a este artículo. Compre el artículo o inicie sesión y verifique su suscripción








