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   Glossary

   
    	
      Distributed energy resources (DER):
     
	
      Small-scale power generation, energy conversion, storage, and/or control technologies (typically in the range of 3–10,000 kW) that are installed and operated close to the energy demand (e.g., a home or business). These resources can provide an alternative to or an enhancement of the existing electric power and thermal energy systems. Among the main advantages of the DER are the energy saving associated with the transport of energy from the centralized plants to the points of use and the potential to poly-generate power, heating, cooling, and/or fuels close to the point of use.

     
	
      Distributed generation (DG):
     
	
      According to the California Energy Commission [1], distributed generation (DG) comprises small-scale power generation technologies (typically in the range of 3–10,000 kW) located close to where electricity is used (e.g., a home or business) to provide an alternative to or an enhancement of the existing electric power system. Among the main...

     


   

  

 
Keywords
	High Temperature Fuel Cells (HTFC)
	Molten Carbonate Fuel Cell (MCFC)
	Steam Methane Reformation (SMR)
	Solid Oxide Fuel Cells (SOFC)
	Fuel Processing Reactions

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.

                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   699.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   949.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                            Bibliography
	Online resource available at: http://www.energy.ca.gov/distgen/

	EG & G Technical Services, Inc. (2004) Fuel cell handbook, 7th edn. U. S. Department of Energy Office of Fossil Energy, Morgantown

                    Google Scholar 
                

	Brouwer J, Jabbari F, Leal EM, Orr T (2006) Analysis of a molten carbonate fuel cell: numerical modeling and experimental validation. J Power Sour 158(1):213–224
Article 
    
                    Google Scholar 
                

	Sundmacher K et al (2007) Molten carbonate fuel cells modeling, analysis, simulation, and control. Wiley, Weinheim
Book 
    
                    Google Scholar 
                

	Aguiar P, Chadwick D, Kershenbaum L (2002) Modelling of an indirect internal reforming solid oxide fuel cell. Chem Eng Sci 57:1665–1677
Article 
    
                    Google Scholar 
                

	Larminie J, Dicks A (2003) Fuel cell systems explained. Wiley, West Sussex
Book 
    
                    Google Scholar 
                

	Dufour J et al (2009) Life cycle assessment of processes for hydrogen production. Environmental feasibility and reduction of greenhouse gases emissions. Intl J Hydrog Energy 34:1370–1376
Article 
    
                    Google Scholar 
                

	Holladay JD, Hu J, King DL, Wang Y (2009) An overview of hydrogen production technologies. Catal Today 139(2009):244–260
Article 
    
                    Google Scholar 
                

	Margalef P, Brown T, Brouwer J, Samuelsen GS (2010) Efficiency of polygenerating high temperature fuel cells. J Power Sour POWER_POWER-D-10-02363

                        Google Scholar 
                

	Margalef P, Brown T, Brouwer J, Samuelsen GS (2010) Conceptual design and configuration performance analyses of polygenerating high temperature fuel cells. Intl J Hydrog Energy. Accepted 11 May 2011

                        Google Scholar 
                

	California Fuel Cell Partnership Action Plan (2009) Hydrogen fuel cell vehicle and station deployment plan: a strategy for meeting the challenge ahead. California Fuel Cell Partnership Action Plan, West Sacramento

                    Google Scholar 
                

	Spath P, Mann M (2001) Life cycle assessment of hydrogen production via natural gas steam reforming. NREL/TP-570-27637. NREL National Renewable Energy Laboratories, Golden

                    Google Scholar 
                

	Ogden JM (2002) Review of small stationary reformers for hydrogen production. Technical Report to the International Energy Agency

                        Google Scholar 
                

	Sverdrup GM et al (2006) Status of hydrogen production pathways – comparison of energy efficiencies, fossil fuel use, greenhouse gas emissions, and costs. In: WHEC 16, 13–16 June 2006, Lyon

                        Google Scholar 
                

	Margalef P (2010) On the polygeneration of electricity, heat and hydrogen with high temperature fuel cells. PhD dissertation, University of California, Irvine

                        Google Scholar 
                

	Brouwer J, Leal E (2006) A thermodynamic analysis of electricity and hydrogen polygeneration using a solid oxide fuel cell. J Fuel Cell Sci Technol 3:137–143

                    Google Scholar 
                

	Singhal SC, Kendall K (2003) High temperature solid oxide fuel cells: fundamentals, design and applications. Elsevier, Oxford

                    Google Scholar 
                

	Cengel YA, Boles MA (2006) Thermodynamics: an engineering approach, 6th edn. McGraw Hill, Boston

                    Google Scholar 
                

	Stephens-Romero S (2010) Systematic planning to optimize investments in hydrogen infrastructure deployment. Intl J Hydrog Energy 35:4652–4667
Article 
    
                    Google Scholar 
                

	Bossel U (2003) Energy and the hydrogen economy

                        Google Scholar 
                

	Brouwer J, Leal E (2005) Production of hydrogen using high-temperature fuel cell: energy and exergy analysis. In: 18th international congress of mechanical engineering, ABCM, Ouro Preto

                        Google Scholar 
                

	O’Hayre R, Cha S, Colella W, Prinz FB (2006) Fuel cell fundamentals. Wiley, New York

                    Google Scholar 
                

	Miller QM, Stocker J (1989) Selection of a hydrogen separation process. In: NPRA annual meeting held 19–21 Mar 1989, San Francisco

                        Google Scholar 
                

	Heydorn EC, Patel P (2010) Development of a renewable hydrogen station. ICEPAG, Costa Mesa

                    Google Scholar 
                

	QuestAir H-3200 Commercial Brochure. http://www.xebecinc.com/hydrogen-purification-h3200.php

	Air Products & Chemicals Inc. Recovery process using pressure swing adsorption technology. http://texasiof.ces.utexas.edu/texasshowcase/pdfs/presentations/c6/pcook.pdf

	Vollmar HE et al (2000) Innovative concepts for the coproduction of electricity and syngas with solid oxide fuel cells. J Power Sour 86:90–97
Article 
    
                    Google Scholar 
                

	Li M (2010) Detailed fuel cell modeling for coal-based integrated gasification fuel cell system design and analysis. Mechanical and aerospace doctoral studies dissertation. University of California, Irvine

                    Google Scholar 
                

	Van Herle J et al (2003) Energy balance model of a SOFC cogenerator operated with biogas. J Power Sour 118:375–383
Article 
    
                    Google Scholar 
                

	Samuelsen GS (2005) Energy station concept. In: California hydrogen blueprint plan, vol 2. California Environmental Protection Agency, Sacramento http://www.hydrogenhighway. ca.gov/plan/reports/volume2_050505.pdf

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	National Fuel Cell Research Center, University of California, Irvine, CA, USA
Jacob Brouwer & Pere Margalef


Authors	Jacob BrouwerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pere MargalefView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	TSRC, University of California Berkeley TSRC, Berkeley, CA, USA
Timothy E. Lipman 

	Lawrence Berkeley Nat. Lab., Berkeley, CA, USA
Adam Z. Weber 




Section Editor information
	Center for Building Performance and Diagnostics, Carnegie Mellon University, Pittsburgh, PA, USA
Vivian Loftness




Rights and permissions
Reprints and permissions


Copyright information
© 2012 Springer Science+Business Media, LLC


About this entry
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this entry
Brouwer, J., Margalef, P. (2012).  Hydrogen Production from High-Temperature Fuel Cells.

                     In: Lipman, T., Weber, A. (eds) Fuel Cells and Hydrogen Production. Encyclopedia of Sustainability Science and Technology Series. Springer, New York, NY. https://doi.org/10.1007/978-1-4939-7789-5_507
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-1-4939-7789-5_507

	Published: 05 October 2018

	
                            Publisher Name: Springer, New York, NY

	
                                Print ISBN: 978-1-4939-7788-8

	
                                Online ISBN: 978-1-4939-7789-5

	eBook Packages: EnergyReference Module Computer Science and Engineering


Share this entry
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







Publish with us
Policies and ethics



                            
                            
    

                        
                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   699.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   949.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.237.17.92
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


