
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62276-610-9 

5th International Conference  
on Magnetic Refrigeration  
at Room Temperature 2012 
 
 

Grenoble, France 
17-20 September 2012 

 

 Refrigeration Science and Technology Proceedings 2012-5 

Editors: 
 
Carmen Vasile-Muller 
 

Peter W. Egolf 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2012) by the International Institute of Refrigeration 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
For permission requests, please contact the International Institute of Refrigeration 
at the address below. 
  
International Institute of Refrigeration 
177 Boulevard Malesherbes 
F 75017 Paris France 
 
 
Phone:  33 1 422 73 235 
Fax:  33 1 422 31 798 
 
iifiir@iifiir.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



 

TABLE OF CONTENTS 
 
 

P.W. Egolf, D. Coulomb 
THERMAG V Conference foreword and welcome address :  French contribution to electromagnetism……………… 5 
  
Section 1. Keynote & invited contributions  

V. Basso, C.P. Sasso, M. Küpferling 
“A physical insight into magnetocaloric materials by calorimetry in magnetic field” …………………………………  15 

O. Sari, M. Balli 
“From conventional to magnetic refrigerator technology”……………………………………………………………… 27 

V.K. Pecharsky, K.A. Gschneider, JR., Ya. Mudryk, D. Paudyal 
“Advanced magnetocaloric materials”………………………………………………………………………………….. *** 

N. A. de Oliveira, P. J. von Ranke, A. Troper 
“Magnetocaloric effect : theoretical description and perspectives” ………………………………………….. 39 

C.R.H. Bahl, K. Engelbrecht, D. Eriksen, J.A. Lozano, R. Bjørk, J. Geyti, K.K. Nielsen, A. Smith, N. Pryds 
“Development and experimental results from a 1 kW prototype AMR”………………………………………………... 53 

L. Mañosa, A. Planes, M. Acet 
“Conventional and inverse caloric effects in ferroic materials”…………………………………………………………. *** 

P.W. Egolf, L. Gravier, T. Francfort, A.-G. Palowski, G. Courret, M. Croci 
“High-frequency magnetocaloric modules with heat gates operating with Peltier effect”………………………………. 61 

C. Müller, JF. Maire 
“Magnetic heat pumps – Roadmap for industrialisation : Last developments”………………………………………….. *** 

A. Tura, A. Rowe, D. S. Arnold, T. Burdyny, A. Ruebsaat-Trott, S. Shopfer, J. Dikeos, J. Barclay 
“Regenerative magnetocaloric systems: an overview of research and development activities at the University of 
Victoria”………………………………………………………………………………………………………………….. 73 

H. Wada, K. Katagiri, K. Nakamura 
“Mn-Based compounds for magnetocaloric applications at room temperature”………………………………………… *** 

A.M. Tishin, Y.I. Spichkin 
“Recent progress in magnetocaloric effect : mechanisms and potential applications”………………………………….. 89 

   

Section 2. Magnetocaloric Materials  

H. N. Bez, C. S. Texeira, D. Travessini, A. N. Klein, P. A. P. Wendhausen 
An approach to directly fabricate magnetic refrigerants from cast La-Fe-Si alloys……………………………………... 103 

Xiang Chen, Yungui Chen, Yongbo Tang, Guogang Zeng, Huihui Luo, Feng Tan 
“The influence of different cooling processes on phase, microstructure and magnetocaloric properties of LaFe11.6Si1.4 
compounds”……………………………………………………………………………………………………………… 109 

S. J. Kwon, I.G. Kim ,  T. G. Kim, E. S. Lee, B. H. Kim 
“Chemical synthesis route to magnetocaloric materials of transition metal-based pnictides and metalloids”…………... 117 

A. Barcza, V. Zellmann, M. Katter 
“Linearly, continuously graded transition temperatures in La-Fe-Co-Si parts for magnetic cooling applications”…….. 123 

D.M. Nicholson, Kh. Odbadrakh, B.A. Shassere, O. Rios, J. Hodges, G.M. Ludtka, W.D. Porter, A.S. Sefat, 
A. Rusanu, B.M. Evans III 
“Modeling and Characterization of the Magnetocaloric Effect in Ni2MnGa Materials”…………………………........... 129 

L. Zamni, S. El Maudni El Alami, M. Balli, J. Forchelet, O. Sari 
“Corrosion tests of gadolinium in various heat conducting fluids”……………………………………………………… 137 

R. Groessinger, M. Haas, E. Bauer, N. Mehboob, M.Dahlgren 
“Magnetocaloric properties and thermal conductivity of Gd”…………………………………………………………… 145 

V. Basso, E. S. Olivetti, L. Martino, C. P. Sasso, M. Küpferling 
“Entropy change at the magnetostructural phase transition of polycrystalline MnBi”………………………………….. 153 

J.H. Huang, J. Cheng, C.L. Liu, Y. Wang, Z.F. Yang, H. Takata 
“Magnetic refrigeration and magnetocaloric effects of La(FeCoSi)13B0.25 alloy”……………………………………….. 161 

1



 

H. Takata, T. Irie, E. Nakamura, J. H. Huang 
“Magnetocaloric properties of spherical LaFeCoSiB prepared by atomization process”………………………………... 173 

V. Paul-Boncour, T. Mazet, O. Isnard 
“Magnetocaloric properties of Y0.9Gd0.1Fe2(H,D)4.2 compounds”……………………………………………………….. 179 

Y. Tang, Y. Chen, E. Zhang 
“The corrosion behaviour of LaFe11.6Si1.4 alloy in inorganic and organic water solution”………………………………. 187 

L. von Moos, K.K. Nielsen, K. Engelbrecht, C.R.H. Bahl 
“Experimental investigation of the effect of thermal hysteresis in MnFeP1-xAsx materials applied in an AMR device”.. 193 

R. Wróblewski, K. Sielicki, W. Maziarz, M. Leonowicz 
“Anisotropy of magnetocaloric effect in Ni49.5Mn28Ga22.5 single crystal”………………………………………………. 199 

Chaolun Wang, Yi Long, Tao Ma, Rong-chang Ye, Yong-qin Chang 
“Effect of hydrogenation conditions on magnetic properties of La(Fe,Si)13 compounds”………………………………. 205 

J. Lyubina, U. Hannemann, M.P. Ryan, L.F. Cohen 
“Electrolytic hydriding of LaFe13-xSix alloys : a simple and effective method for adjusting the Curie temperature”…… 213 

R. Niemann, O. Heczko, L. Schultz, S. Fähler 
“Failure of the Maxwell relaxation for the quantification of caloric effects in ferroic materials”……………………….. 219 

F. Guillou, V. Hardy, D. Fruchart, B. Zawilski 
“MCE determination in a manganite with phase separation for an intermediate field change”…………………………. 227 

R. Sahoo, A. Das and K. G. Suresh 
“Study of structure, magnetic and magnetocaloric properties in Ni45Co5Mn38Sb12 Heusler system”...…………………. 235 

B. P. Alho,  P. O. Ribeiro, T. S. T. Alvarenga, A. Magnus G. Carvalho, P. J. Von Ranke 
“Magnetocaloric effect in Gd(1-y)DyyAl2”………………………………………………………………………………... 241 

D. Bodniewicz, J. Kaleta, P. Wiewiórski 
“Investigation of the corrosion process in the magnetocaloric material-gadolinium”…………………………………… 249 

J. Hu, M. Zhang, Y. Long, R-C YE, F-R Wan 
“Effect of different corrosion inhibitors on the corrosion of LaFe10.8Co0.7Si1.5C0.2 compound in distilled water”………. 257 

J.V. Leitão, P. van Dommelen, F. Naastepad, E. Brück 
“Description of a differential setup for relaxation microcalorimetry”…………………………………………………… 263 

V. Sokolovskiy, V. Buchelnikov, M. Zagrebin, S. Taskaev, S. Sahoo, H. Herper, M. Ogura, P. Entel 
“Theoritical prediction of quaternary Ni-Mn-In-Y Heusler alloys with large magnetocaloric effect : Monte Carlo and 
Ab initio studies”……………………………………………………………………...………………………………….. 271 

Y.I. Spichkin, R.R. Gimaev 
“Experimental methods of the magnetocaloric effect studies”…………………………………………………………... 279 

C. S. Teixera, H. N. Bez, D. Travessini, A. T. Prata, P. A. P. Wendhausen 
“Potentialities of the reduction-diffusion process regarding the preparation of La-Fe-Si based alloys”…………….. 287 

P. J. Von Ranke, T. S. T. Alvarenga, B. P. Alho, E. P. Nobrega, P. O. Ribeiro, A. Magnus G. Carvalho, V. S. R. 
De Sousa, A. Caldas, N. A. De Oliveira 
“Magnetocaloric effect in HoyEr1-yN”……………………………………………………………………………………. 293 
   
Section 3. Magnetic Cooling Machines   
T. Burdyny, A. Rowe 
“Impact of effective thermal conductivity on a single phase AMR model”……………………………………………... 303 

D.S. Arnold, A. Tura, A. Ruebsaat-Trott,  A. Rowe 
“Design improvements of a permanent magnet active magnetic refrigerator”…………………………………………... 309 

L. D. R. Ferreira, C. V. X. Bessa , I. DA Silva, S. Gama 
“A heat transfer study aiming optimization of magnetic heat exchangers of thermomagnetic motors”…………………. 317 

P. Y. Jin, J. H. Huang, H. W. Yan, Y. Deng 
“Design of an improved reciprocal room-temperature magnetic refrigerator”………………………………………….. 325 

A. Tura, A. Rowe 
“Cost optimization of a dual Halbach cylinder magnetic refrigerator”…………………………………………………... 333 

J.M. Gatti, C. Vasile Müller, G. Brumpter, P. Haegel 
“Magnetic heat pumps – configurable hydraulic distribution for magnetic cooling system”……………………………. 341 

2



 

B. Evans III, D. L. West, A. Mallow, O. Abadelaziz 
“Scaling and Optimization of Magnetic Refrigeration for Commercial Building HVAC systems greater than 175 kW 
in capacity”……………………………………………………………………………………………………………… 349 

Y. Chiba, A. Smaili, C. Mahmed, M. Balli, O. Sari 
“Numerical and experimental studies on an active magnetic regeneration refrigerator operating near room 
temperature“……………………………………………………………………………………………………………… 357 

A. Kitanovski, J. Tusek, A. Poredos 
“New thermodynamic cycles for magnetic refrigeration”………………………………………………………………... 365 

J.A. Lozano, K. Engelbrecht, C.R.H. Bahl, K.K. Nielsen, J.R. Barbosa Jr., A.T. Prata, N. Pryds  
“Experimental and numerical results of a high frequency rotating active magnetic refrigerator”……………………….. 373 

K.K. Nielsen, C.R.H. Bahl, A. Smith, K. Engelbrecht, U.L. Olsen and N. Pryds 
“The influence of non-magnetocaloric properties on the AMR performance”…………………………………………... 381 

D. Eriksen, C.R.H. Bahl, N. Pryds, A. Smith 
“A novel magnetic valve using room temperature magnetocaloric materials”…………………………………………... 389 

M. Ozbolt, A. Kitanovski, J. Tusek, A. Poredos 
“The electrocaloric versus magnetocaloric energy conversion”…………………………………………………………. 397 

H.R.E.H. Bouchekara, A. Kedous-Lebouc, J.P. Yonnet  
“Multi-objective optimization in AMR systems design and selection”………………………………………………….. 405 

S. Taskaev, V. Buchelnikov, K. Skokov, O.Gutfleisch, M.Kuz’min, A. Pellenen, I. Chernets, A. Denisovsky, 
V. Nikolenko 
“Magnetic cooling device working on cold rolled Gd ribbons”………………………………………………………….. 413 

S. Jacobs, J. Auringer, A. Boeder, J. Chell, L. Komorowski, J. Leonard, S. Russek, C. Zimm 
“The performance of a large-scale rotary magnetic refrigerator”………………………………………………………... 421 

J. Tusek, A. Kitanovski, U. Flisar, S. Zupan, I. Prebil, A. Poredos 
“Active magnetic regenerator (AMR) experimental test device”…………………………...…………………………… 429 

L. A. Tagliafico, F. Scarpa, G. Tagliafico 
“Classification of room temperature magnetic refrigerators”…………………………………………………………… 437 

Y. Tasaki, H. Takahashi, Y. Yasuda, T. Okamura, K. Ito  
“A study on the fundamental heat transport potential of an in-vehicle magnetic refrigerator”………………………….. 445 

U. Legait, F. Guillou, A. Kedous-Lebouc, V. Hardy,  M. Almanza 
“An experimental comparison of four regenerators using three different materials”……………………………………. 453 

C. Liu, J. Wu, P. Hou, G. Ouyang , Y. Chen 
“Fluid choice and test standardization for magnetic regenerator used in room temperature”…………………………… 461 

U. Tomc, J. Tusek, A. Kitanovski, A. Poredos 
“Thermoelectric – magnetocaloric energy conversion”………………………………………………………………….. 469 

M. S. Kamran, J. Sun, J. H. Wu, Y. G. Chen, H. S. Wang 
“Numerical simulation of room temperature microchannel regenerator magnetic refrigerator”………………………… 477 

M. Petit, Y. Avenas, A. Kedous-Lebouc, M. Tawk, W. Cherief, E. Rullière 
“Experimental study of a static pump based on a magneto-thermal coupling in ferrofluids”…………………………… 485 

D. Vuarnoz, T. Kawanami 
“Modeling and experimental validation of a flat-parallel-plate active magnetic regenerator made of gadolinium”……. 493 

C. S. Alves, G. L. Foleiss, G. T. F. Vieira, W. Szpak , F. C. Colman 
“Simulation of a thermomagnetic motor using NiFe alloy and Gd”…………………………………………………….. 501 

F.C. Canesin, P.V. Trevizoli, J.A. Lozano, J.R. Barbosa Jr.   
“Modeling of a parallel plate active magnetic generator using an open source CFD program”…………………………. 509 

A. Czernuszewicz, J. Kaleta, M. Królewicz, D. Lewandowski, R. Mech, P. Wiewiórski 
“A test stand to study the possibility of using magnetocaloric materials for refrigerators”……………………………… 517 

H. Jin, T. Zhi, Y. Y. Gong, S. T. Xu, X.N.Xu, D.W. Lu 
“An analytical study on refrigerating power for room temperature magnetic refrigerator”………………………….….. 525 

C. Kieffer, F. Gustin, S. Giurgea, C. Espanet, M. Roze 
“Design of an electrical machine for an integrated magnetocaloric cooling system”……………………………….…… 531 

D. Lewandowski 
“Estimating the efficiency of cooling system based on gadolinium using a simple model of heat capacity”…………... 539 

3



 

P. Nikkola, C. Mahmed, M. Balli, O. Sari 
“1D Model of an active magnetic regenerator”…………………………………………………………………………... 549 

U.L. Olsen, C. R. H. Bahl, K. Engelbrecht, K.K. Nielsen, Y. Tasaki, H. Takahashi and Y. Yasuda  
“Modeling of In-vehicle Magnetic refrigeration”………………………………………………………………………... 557 

B. Shassere, O. Abdelaziz, B. Evans, D. West 
“Thermal imaging of active magnetic regenerator MCE materials during operation”…………………………………... 565 

A. Starkov, O. Pakhomov, I. Starkov, A. Zaitsev , I. Baranov 
“Principles of solid-state cooler on layered multiferroics”………………………………………………………………. 573 

B. Torregrosa-Jaime, J.M. Corberán, C. Vasile, C. Müller, M. Risser, J. Payá-Herrero 
“Design of a magnetocaloric air-conditioning system for an electric minibus”…………………………………………. 583 

  

Appendices  
Index…………………………………………………………………………………………………………. 593 

List of participants…………………………………………………………………………………………… 597 
 

4




