
  Updated to also include  
 MRS  OEM Status  @ MAY 2016 

Cooltech  200-400w intégration  
(B2I – Médical Appliances) 

Focused on B2C & B2B  

Astronautics  ~200w  intégration 
(B2C – Consumer Appliances) 
 B2C & AC  (AC 3KW Demo)  

Camfridge 35~50w 
(B2C – Fridge unit)  

B2C  units exclusively 
 

EU Regulations  
ELICiT         B2C 

MagFreeG  B2B  
 

Demonstrators 
(Published Results)  

35w~3kW 

Magneto-caloric Consulting @ 

Lorkin.MOI@gmail.com       

          +33 (0) 607 956 198 

Metallic Refrigerant Suppliers 

3 EU trademarks todate   

+40°C /‘Ambient Temperature’  

mailto:Lorkin.MOI@gmail.com


 MRS – Magneto-caloric Refrigeration Systems 
  
 MRS : A natural refrigerant technology          
 Status of sector since Brussels : April 2015 

        
    
 

 

Timothy Lorkin   
Chairman – Industry Sub-Working Group  (I-SWG) 

www.iifiir.org 
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To be discussed  

1.  Relative to Compressor systems 

2.  Caloric refrigeration –            

  Industrialization 

         Today    Magneto-caloric  & 2020   

            Refrigeration 

         Future    Elasto & Electro Caloric 

            A/C & Solid-state 

3.  Challenges  Standards & Regulations 

 

 

 

4.  Status : MRS OEM developers May ‘16 

              

Presented as  

        Industry SWG Chairman 

   IIR-IIF Magneto-caloric Working Group 

     I-SWG or Industry Sub-Working Group    

 

   Timothy Lorkin 

Magneto-caloric Consulting @ 

 Lorkin.MOI@gmail.com      . 

          +33 (0) 607 956 198 

 MRS – Magneto-caloric Refrigeration Systems 
  

Will not be discussed  
   Application specific information 
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#1 

Diagrams  -    Delft Technical University                                         G2E Lab Grenoble 

     Active Magnetic Regenerative cycle 
   Basic BRAYTON cycle 
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Applied Quantum Physics 
 Electron ‘Energy’         absorbed  released 
 Magnetic constraints    1 Tesla     0 Tesla 
 Metalic Refrigerant     Heats       Cools 
 Caloporter Fluid     transfers energy to / from HEX 

B=‘0’ Tesla                        B=‘1’ Tesla 
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Diagrams  -    Delft Technical University                                         G2E Lab Grenoble 

     Active Magnetic Regenerative cycle 
   Basic BRAYTON cycle 
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 Ambient or ‘High’ Temperature (~+40°C), relative to Cryogenics  

B=‘0’ Tesla  B=‘1’ Tesla 
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     Active Magnetic Regenerative cycle 
       Basics of Magneto-caloric refrigeration 

Diagrams  -    Delft Technical University                                         G2E Lab Grenoble  P164064-7 

 Ambient or ‘High’ Temperature (~+40°C), relative to Cryogenics  

 Thermal storage 

 Thermal flow 

 3rd  

Stage 

4th  
Stage 

B=‘0’ Tesla  B=‘1’ Tesla 
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Diagrams  -    Delft Technical University                                         G2E Lab Grenoble 

     Active Magnetic Regenerative cycle 
       Basics of Magneto-caloric refrigeration 
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 Thermal storage 

 Thermodynamic  cycle  (MCM) 

 Thermodynamic  cycle  (fluid) 

 Ambient or ‘High’ Temperature (~+40°C), relative to Cryogenics  

B=‘0’ Tesla  B=‘1’ Tesla 
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Astronautics, Camfridge,  

Cooltech, GE Appliances*, Samsung* 

 

 

Companies 

 

 

 

Trade shows, presented public 

demonstration systems with 

industrialisation objectives 

France*, Germany, Denmark, 

Japan, Brazil 

 (Company names available)  

 

 

Other Industrialising  

companies / 

 Academic groups 

 

@ Conferences  

 development systems under test 

Academic Laboratories Globally  

 

 

Academic   

 

 

‘Fundamental’ advances 

System level & Metallic Refrigerant 

* SME OEM developer & fundraising  / Advanced research groups   

     Caloric refrigeration  

   Industrial MRS Systems 
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Today  Magneto-caloric Refrigeration  & 2020              (Public domain information / Conferences) 

Power   :  35W~3kW  ‘Ambient’ MRS Demonstrator systems, Trade Shows etc  

Sectors :   Consumer, Industrial Refrigeration, Medical, HVAC 
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Today  Magneto-caloric Refrigeration  & 2020              (Public domain information / Conferences) 
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Metallic Refrigerant 

 (Magneto caloric Materials)  

Manganese  or Lanthanum  based 

 

 

Industrial 

Companies 

 

 

Three EU companies* with trade marks 

(2015) 

 other suppliers from China, USA & Japan 

 Magnetic Systems   
 

Industrial 

Companies 

 

Existing producers, adapting to 

requirements  

EU, Regional &/or Global projects 
Industrialising  

Academics 

Rare earth reduction / avoidance  

 

Academic Laboratories Globally 

 

 

Academic   

 

 

‘Fundamental’ advances 

Materials with low/No Rare earth content 

* Metallic Refrigerant,  suppliers with existing global presence 

     Caloric refrigeration  

   Industrial MRS Systems 
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#3 
     Caloric refrigeration &IIR-IIF  Indusrty SWG  

     

Timothy Lorkin  

(Chairman)  
France 

MoveOnn Inside 

(Consultant) 

David Beers  

(Co-Chairman) 
USA GE Appliances 

Pr. John Barclay  USA Emerald Energy  

Pr. Ekkes Brück  Holland Delft Tech. University 

Pierluigi Schisario Italy ARNEG S.A 

Robert  Hurley  UK Retail Engineering 

Solutions (Consultant) 
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IIR-IIF  ‘Industry’ Sub-working group      (2014)   

  ‘Materials’ & ‘System’  Sub-working groups  Academic  (2006) 

 Feedback to global Industrial & Academic 
                            ‘Expert circle’ 



#3 
     Caloric refrigeration   Magneto-caloric MCM 
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Metallic Refrigerant (MCM)   

EU Project : SSEEC – 2012 

• REE reduction eg Magnets 
     (Lifecycle & recycling)  

• MCM limit & characterisation 

 

MCM evolution potential  

 Optimised for both ∆T & ∆S 

 Multiple MCM families  

 La & Mn families  Industrialised 
     (Three MCM trademarks in EU alone) 

 

 
 
 
 
 
 
 (2000) 

(2012) 
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USA  & Switzerland 

 

 

 

 

Industrialising PME 

 & Academics 

 

 

 

@ Conferences  

 development systems under test 

Demonstrator AC systems  

 20°C air temperature drop 

E
le

c
tr

o
 

Academic Laboratories Academic   ‘Fundamentals’ Proof of concept 

Future    Elasto & Electro Caloric           Air-conditioning & Solid-state 

Challenges   Exotic Ambient or High EC temperature materials  
   Engineering           (relative to Cryogenics) 
    Power  

     Caloric refrigeration  

    Future Options 
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•  ELICiT   (Camfridge  – 2016) 

•  MagFreeG (Cooltech    – 2017) 
 

IIR-IIF  ‘Industry’ Sub-working group  

•  Transversal standards (to establish..) 

•  Industrial oversight for MRS  

 integration into EU Regulations  

 

#3 
     Caloric refrigeration  

     

 P164064-15 

Regulations  :  EU level support for Integration & International scope 

International Conferences  & Industrial MRS  

 ICR2015 (Yokohama), ATMOsphere EU (Barcelona), CES & ASHRAE (USA).. 



  

#3 
     Caloric refrigeration  

   Standards & Regulations 

Transversal standards  

  Workshops established in 2015  

     Academia – Suppliers – MRS ‘OEM’ Developers 
       2nd  round September 2016 Thermag VII in Turin   

  eg Metallic Refrigerant  (MCM)  Academic Round Robin  Industrial Supply Chain

    

 Industrial oversight for integration into EU Regulations 

    Validating proposals via Global Experts, basis for EU integration (All Sectors) 
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IIR-IIF  ‘Industry’ Sub-working group                           (Established Q4-2014) 

Global MRS 

‘Expert Circle’ 
CSO, Scientists..  

Industrialising OEMS  

Metallic Refrigerants  

System Development  

Astronautics, Camfridge, Cooltech .. 

Industrials & Academics 

Industrial Adv. R&D, SME’s & Academics  



Thank you very much! 

. 

Timothy Lorkin : MoveOnn Inside 
     MRS Engineering consulting   

Email      lorkin.moi@gmail.com  

mailto:lorkin.moi@gmail.com
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FGas Evolution MAGNETS  0.5T to 1.25 T 

     Caloric refrigeration  

  Compression Comparison 
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     IIR-IIF Sponsors  

 Caloric refrigeration Thermag conference series   

    

 P164064-19 

     Sponsors of Magneto-caloric refrigeration  (Ambient & Cryo)  

   Thermag conferences – Sept 2016 : Thermag VII in Turin  
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Annexes for internet document 
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Information from publically declared MRS Development OEM’s 

@ Thermag or Delft DDMC conferences 

 

Following  - ICR2015 workshop status  or  May 2016 Status 

 
 1~3 pages requested  

Symbols are Active website links  

updated  ICR2015  status will be available for May 2016   

http://astronautics.com/premiere-of-cutting-edge-cooling-appliance-at-ces-2015/
http://inhabitat.com/ges-new-magnetocaloric-refrigerator-cools-food-with-water-and-magnets/
http://fr.cooltech-applications.com/
http://camfridge.com/
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Annexes for internet document 
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Annexes for internet document 

 
      

    

 P164064-23 



#4A 
Annexes for internet document 
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Annexes for internet document 

 
      

    

 P164064-25 

http://camfridge.com/
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Annexes for internet document 
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Information from MRS Development OEM’s 

 General Electric Appliances, in conjunction with General Electric Global 

Research Centre has shown a sustained effort in development of Magneto-

caloric Refrigeration since 2005.  Having developed significant internal analysis 

and simulation capability we continue to prototype and experiment to accomplish 

significant milestones. 

 

Status  Q1 2016     Not willing yet to commit to a production configuration.  

Future     Capable of & may soon build proof of concept prototypes  

   for public demonstration, we have not yet reached the  

    commercial commitment hurdle. 

 

 David Beers  " Our work continues toward meeting that hurdle." 

Note GE Appliances sold to Haier - June 2016 
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  The technical objective of the company NextPac, within the framework of a general activity of scientific 

research, engineering and technical studies, is the development of a new technology of ecological & climate 

compatible heat pump. 

  The medium-term commercial objective, is to propose a technological offer on this basis, and by 

means of industrial and commercial partners, to become integrated into the existing large heat pump and air 

conditioning market, which will have to be renewed before 2030 further to the new European regulations (revision 

of the regulations F-GAS) which is phasing down use of the HFC ( Hydro-Fluoro-Carbons), which are on the basis 

of the current technologies in this domain. 

  Leaning on previous physical and mechanical studies, NextPac has started manufacturing a prototype 

requiring R&D mainly in the of the fluid mechanics, magneto caloric domains, and systems. 

 

FOCUS on our presence at the congress THERMAG VI.  

 

 Here we presented a digital model allowing to demonstrate the thermal transfers in a magneto caloric 

regenerator which takes into consideration the oscillating flows in such systems. 

 

The presentations made at the congress in Canada :  

https://goo.gl/fhJr3e 
https://goo.gl/3yyVtP 

https://goo.gl/fhJr3e
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https://goo.gl/3yyVtP
https://goo.gl/3yyVtP
https://goo.gl/3yyVtP
https://goo.gl/3yyVtP
https://goo.gl/3yyVtP
https://goo.gl/3yyVtP

