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Background
World energy consumption is projected to increase by some 70% 

over the 2000-2030 period. An average increase of 1.8%/year

g

Kyoto Protocol         GHG reduction

HOW?HOW? SOLUTION:SOLUTION:

Less pollutant fuels

Efficient use of energy

Hydrogen

CHP fuel cell into residential sectorEfficient use of energy CHP fuel cell into residential sector



Residential fuel cells

Main targets

 Improve energy efficiency

 Reduce fossil fuels consumption 

 Increase the use of RES to produce H2p 2

 Reduce GHG emissions 



Residential fuel cells
Size:
 The average electrical consumption in a household is 0.4kW

A l i  12 000kWh/  (30% l i i  d  Annual consumption: 12.000kWh/year (30% electricity and 
70% heating and hot water)
 Peak power around 3-5kW

Technology:Technology:
 Low temperature: PEMFC
 High temperature: SOFC



Residential fuel cells
CHP residential fuel cells advantages:

 Hydrogen from: Hydrogen from:
 Natural gas, the cleanest conventional hydrocarbon fuel
 Renewable energy sources

 Both heat and electricity production Both heat and electricity production
 Expected overall efficiencies: 70 - 90%
 Low acoustic contamination and vibrations
 GHG reduction GHG reduction

CHP residential fuel cells disadvantages:

 Not financially competitive, 2.5 to 20 times more expensive 
than competing technologies
 Lifetime and warranty
 Framework of legislation, codes and standards 



RES-FC Market

Regional markets of RES-fuel cells systems for households

 European program ALTENER 2004p p g
 Coordinator: HIRC (Hydrogen Innovation & Research Centre), 

Denmark.
 Partners: Hydrogen Innovation & Research Centre (DK), University of 

Iceland (IS)  ISR University of Coimbra (PT)  Aalborg University  (DK)  Iceland (IS), ISR University of Coimbra (PT), Aalborg University  (DK), 
Fundación CENER CIEMAT (ES), Energy Research Centre of the 
Netherlands (NL), International Biogas and Bioenergy Center IBBK (DE), 
Dong Energy A/S (DK), IRD Fuel Cells A/S (DK), Dantherm A/S (DK), 
Baltic Industries and Consulting Sp. z o.o. (PL),KIBZ - Kompetenz- und a t c dust es a d Co su t g Sp o o ( ), o pete u d
Innovationszentrum, Brennstoffzelle der Region Stuttgart (DE)

 Target: To contribute to development of early niche markets for 
renewable energy source (RES) fuel cell household systems (FCHS) for 3 
types of FCHS: biogas/fuel cells  methanol/fuel cells and “excess types of FCHS: biogas/fuel cells, methanol/fuel cells and excess 
wind”/H2/fuel cells.

 Website: www resfc-market eu Website: www.resfc market.eu



RES-FC Market



Fuel cells for distributed generationg

Residential fuel cells are suitable for DG/microgrid

 Household owners consume and produce electricity Household owners consume and produce electricity
 Excess electricity can be fed into the power grid

 Spanish legislation tariffs related to fuel cells: 12.04 c€/kWh

 DG enables local renewable sources use
 Decrease fossil fuels dependency



HYNTEGRA 1.0

HYNTEGRA 1.0 Fuel cells integration into the stationary sector



Databases

Database HYNTEGRA 1.0



SOFC modelling
SOFC simulation model
 Future plug-in to test different designs
 B d  l h i l ki i  f SOFC

g

 Based on electrochemical kinetics of SOFC
 Mass and energy balance



Household characteristics



Household consumption & days of usep y



Fuel cells features



Backup systemsp y



Final report & subsidiesp



Final reportp



Conclusions

Conclusions

 Residential sector: future niche market for CHP FC

 P ibilit  f DG i  l l   Possibility of DG using local energy sources

• Increase the share of RES into the grid

• Efficient use of energy

• Reduction of fossil fuels consumption• Reduction of fossil fuels consumption

• Reduction of GHG emissions

 HYNTEGRA 1.0: brings hydrogen to the society
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