


Expanding Market
 According to a report by the private market research company Fuji 
Keizai, the Japanese fuel cell market is destined to grow to 300 times its 
current size, with sales reaching 1,206.9 billion yen by 2020.
 The mass production of home-use fuel cell systems by Panasonic, 
Nippon Oil and other companies slated to begin this year on top of 
the already widespread use of fuel cell vehicles is expected to fuel the 
expansion of the market.
 Fuji Keizai forecasts that the home-use fuel cell market will grow 
from its current 3 billion yen to 93 billion yen by 2015, and 257.5 bil-
lion yen by 2020. When it comes to the hardware, polymer electrolyte 
fuel cells whose mass production will start in 2009 as well as solid 
oxide fuel cells using a ceramic electrolyte, are likely to sweep the mar-
ket by 2020.
 The market scale for commercial and industrial fuel cells is 
expected to increase to 44 times the level it was in 2007 and reach 28.2 
billion yen in 2020. The market for automobile fuel cells is also expect-
ed to sky-rocket. Sales are forecasted to hit 900 billion yen by 2020. 
That’s 1,800 times more than what they were in 2008.

World’s Most Efficient
 It was against this market backdrop that Panasonic Home 
Appliances Company developed its home-use fuel cell cogeneration 
systems the company says will be ready for commercial mass produc-
tion by March 2009. The cogeneration system is the world's most effi-
cient power generator, demonstrating up to 39% Lower Heating Value 
(LHV) at 750Wh and 38% or higher power generation efficiency in the 
500W to 1kW range. Forty thousand hours of operation, 4,000 start/
stops, and an estimated 10-year life span, makes this is a heavy duty 
system beyond any measure of a doubt. That’s not all, when installed in 
an ordinary household, the system can reduce primary energy consump-
tion by 22%, saving 3,262kWh of primary energy over the course of a 
year.
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 The home-use fuel cell has a built-in reformer. It uses city 
gas (methane or CH4) as fuel to produce hydrogen through 
the reforming process. This eliminates the need for storing and 
transporting hydrogen, which is diffi cult to handle, while enabling 
use of the existing city gas supply infrastructure.

Figure 1. How Fuel Cells Work A Clean Power Station Figure 2. Hydrogen Production in Home Fuel Cell

 The fuel cell generates electricity via the same basic principle 
as electrolysis, only in reverse. When supplied with hydrogen fuel, 
a fuel cell generates electricity in addition to water as waste product 
due to the chemical reaction between hydrogen and oxygen.
 The fuel cell uses a high polymer membrane sandwiched 
between electrodes coated with a platinum-based catalyst. Electricity 
is generated when hydrogen is fed to the anode (fuel electrode) and 
oxygen to the cathode (air electrode), causing an electrochemical 
reaction.
 The hydrogen used to generate electricity is combined with 
oxygen in the air (causing heat to be generated) and emitted as 
water.
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Features of Panasonic Fuel Cell 
Cogeneration System
 The picture on page 14 provides an inside look into Panasonic 
Home Appliance’s new home-use fuel cell cogeneration system. The 
system is made up of a fuel cell unit (left) and hot water storage unit 
(right). As you can see from the illustration below, the fuel cell unit 
works as a chemical plant/power station/substation all packed into one.
 Panasonic’s fuel cell unit is equipped with a fuel processing device 
that generates hydrogen from city gas supplied via a gas pipeline. The 
fuel processing device is comprised of a reforming component in which 
hydrogen gas is generated from methane as well as carbon degeneration 
and carbon purification components where carbon monoxide generated 
during the reforming process is removed. The hydrogen and oxygen 
from the air is supplied to the cell stack to generate electricity via a pro-
cess that is the exact reverse of the electrolysis of water.
 The generated electricity, which is direct current (DC), is con-
verted to alternating current (AC) by an inverter. Heat emitted from the 
stack is used to heat water by way of a heat exchanger for hot water that  
is stored in the hot water tank and can then be used in the home. The hot 
water storage unit is equipped with a backup water heater, which can be 

used to heat water when the supply of hot water heated through fuel cell 
operation runs out.
 The stack consists of a collection of cells. Each cell is made up 
of a Membrane Electrode Assembly (MEA) sandwiched between two 
separators. The MEA has two electrodes made of porous carbon and 
ultra fine catalytic platinum particles that are bonded to both sides of the 
polymer membrane. The separators that divide the cells supply hydro-
gen and oxygen to the MEA’s electrodes.
Features
   • Industry’s best with 39% power generation efficiency at 750W
   • 38% or higher power generation efficiency in the 500W-1kW 

range
   • 34% power generation efficiency at 300W
 The above features have been made possible by:
   1. Highly durable MEA and cell stack (see figure on the right),
   2. Highly efficient fuel processing system capable of stable operation 

under a wide range of conditions, and
   3. Low-loss inverter with a full-range soft-switching boost converter.
 See figure below for an overview of Panasonic’s latest cogenera-

tion system.
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Features of Panasonic Fuel Cell System

Enhanced reliability and energy effi ciency for commercial application

Features
   High power generation effi ciency for
    increased energy-saving performance
   Superior durability with
   10-year service life

[Fuel Cell Unit] [Hot Water Storage Unit]

Low-loss inverter

Highly durable stack

Highly effi cient 
and stable fuel 

processing system

Generating power Supplying 
hot water

Water

City gas

Water

Heated water

Humidifi er
Desulfurizer

Air blower

Backup water heater



Membrance Electrode Assemblies

Polymer membrane

Air electrode (+)(-) Fuel electrode

100

90

80

0
10000 20000 30000 40000Hours

P
ow

er
 o

ut
pu

t d
ec

lin
e 

(%
)

Newly developed system

Conventional system

<Predicted Performance>

�Performance degradation factors

(1) Wear on the 
     electrolyte membrane

(2) Degradation of 
      catalyst performance

(3) Overflow of 
      generated water

Degradation factors were identified to prevent decline 
of power generation output through enhanced materials 
and design as well as predictive assessment.
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 I joined Matsushita Electric Industrial (currently 
Panasonic) after graduating from the University of 
Tsukuba in 1981 with a degree in structural engineering. 
After working at the Home Appliances & Housing 
Electronics Research Laboratory in Nara, I was assigned 
to the Corporate R&D Division to work on fuel cell 
development. Since the spring of 2008 I have been 
working at the Home Appliances Company (HAC) where 
I have been really able to put the experience I gained 
over the years at Panasonic to work in the launch of this 
fuel cell project.
 Thanks to the enormous amount of resources 
Panasonic and its president, Fumio Otsubo, along with 
HAC president, Junji Esaka have put into the project 
we were able to celebrate the first shipment of “ENE.
FARM” home-use fuel cell cogeneration system on July 
1, 2008. The launch ceremony at our Kusatsu factory 
clearly demonstrated the company-wide effort that has 
gone into this product. During that ceremony Mr. Otsubo 
announced how Panasonic is aiming for 100 billion yen 
in global sales of home-use fuel cells by 2015.
 Mass production of fuel cells was kicked off in 
June 2008 at the Kusatsu factory’s new manufacturing 
facility that was completed in April 2008. We have 
already delivered our fuel cell systems to Tokyo Gas 

and other major metropolitan gas companies for large-
scale field testing. These fuel cell systems will become 
commercially available through gas companies in the 
fiscal year 2009.
 We also delivered 285 fuel cell system units that 
were employed in a major three-year-long field testing 
project that began in 2005. At the time these units 
failed to fully meet all the price, size, weight, efficiency, 
durability and production scale targets. Although we have 
brought production costs down from the initial 10 million 
yen per unit to 3 million yen, we still have a lot of work 
cut out for us in order to reach our goal of 600,000 yen.
 While the product was already efficient due to the 
fact that it’s a cogeneration system that supplies both 
electricity and heated water, this year our newest model 
achieved an overall efficiency of 85%. Boasting an 
estimated lifetime of 10 years, this new model is also 
built to last. There’s still plenty of room for improvement 
and plans on the drawing board designed to enhance 
efficiency even further by combining the fuel cell unit with 
a heat pump.
 There are currently 70 people employed at the 
Kusatsu factory’s new fuel cell facility where everyone 
is working hard to ship out 1,000 fuel cell cogeneration 
systems by the end of its first fiscal year of operations

Bringing Fuel Cells Home
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Structure of Highly Durable Cell Stack


