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"Zero Energy Home"
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M Global Environmental Problem

Global environmental problems
including a global worming have been
discussed as a universal problem. It must
be worldwide common issue. The effect
of global worming is agricultural product
problems, food crisis, spread of the
disease and rising in sea levels. The
green home effect gas is generated for
maintaining our life. That means we all
would have responsible for global
environment. On third conference of the
parties to the united nations framework
convention on climate change (COP3)
held in Kyoto 1997, it is concluded with
protocol of 6% reduction of green home
effect gas emission in Japan.

The carbon dioxide gas that mainly
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caused green home effect is generated
by consumption of energy such as fossil
fuel. Therefore the reduction of energy
consumption is to pnori;r. Obviously
energy resource like as oil and natural
gas are limited and the exhaustion of
energy resources has been closed-up.

Consumption of energy in industrial has
been restrained since oil shock by
positive technology innovation. On the
contrary the consumption of energy in our
daily life has been terribly increased,
which is estimated furthermore 50%
increase until 2010. It should be
assignment for us to reduce homehold
consumption of energy.

On the other hand, our comfortable life
is based on energy consumption, so we
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naturally desire more comfort. The energy
saving generally means avoiding waste
and luxury. That is essential, however,
now the comfortable life is necessary for
us, so we would not accept an
inconvenient life and patience. )

As far as homehold consumption of
energy, we can reduce it without lose of
our comfortable life. For example, the
energy for air conditioning that is 1/3 of
energy in home can be reduced by
improvement of building performance and
using solar energy. Beside we could have
comfortable indoor life without suffering
from heat and cold.

"Design of home considering comfort
and energy saving" is assigned for
housing maker to prevent global worming
problem.
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B Zero Energy Home

Final goal concerning about energy of home
is to create comfortable living space
independent on energy. However it is
impossible to enjoy comfortable indoor life
through all seasons due to Japanese climate
condition.

Misawa Home aimed at development of
homes that makes external energy to be zero
by energy creating technology and reduction
of energy consumption. We define this home
as "Zero Energy Home".

The external energy means commercial
energy such as electricity, gas and oil. The
energy creating means supplying energy
required for living by natural energy such as
photovoltaic power generating system.

Although conventional housing was the
place where consume energy, recent housing
becomes the place where produce energy
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owing to practical use of photovoltaic power
generating system.

This photovoltaic power generating system
can produce the energy that equivalent to
consumption energy at own production at
Japanese climate condition in two years.

Besides the energy is produced at normal
temperature and pressure without chemical
change and by-products.

In spite of photovoltaic power generating
system, which is no environmental load, we
should challenge to reduce our consumption.

Hence, it is essential that minimize the
consumption energy. Improvement of thermal
insulation performance and design of home
that makes reduce energy consumption of air
conditioning.

Using high efficiency products for air
conditioning, water supply and kitchen makes
reduce consumption energy as well.
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It is necessary that this technology have
reasonable price for wide spread. Therefore
the price is a key points.

After considering all the factors, "Zero
Energy Home" is designed by Misawa Home.

H Assessment of Zero Energy

"Zero Energy Home" which designed by
Misawa Home is a housing that provides
energy required for living.

The basic concept is (1? reduction of
consumption energy, (2) minimize of energy
by using high efficiency equipment, (3) use of
natural energy.

The ratio of energy production to annual

energy consumpltion Is assumad the zero
ener% achievement rates. Over 60% and
less than 80% is type 60, over 80% and

less than 100% is type 80, over 100% is
type 100. Misawa homae has evaluation of
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validity of these notion, measurements of
energy and data by specialists of official
organization "Institute for building
environment and energy conservation".

It is evaluated using with (1) standard
life pattern defined by "Architectural
Institute of Japan", (2) energy of hot water
supply, kitchen and lighting according to
actual survey in Japan, (3) annual
consumption of energy calculated by heat
pump simulation program based on
JIS9612. For photovoltaic power
generation, the production of electricity is
calculated using most general parameter
analysis method. Then the ratio of annual
electricity production to annual energy
consumption is assumed zero energy
achievement rates.

This idea proposed by Misawa Home
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has been reviewed as a public guideline
of energy saving for home.

M Actual data of the Zero Energy

Home

We investigated the actual energy
performance of the "HYBRID-Z" as Zero
Energy Homes, which have already
spread nationwide, through one year.
According to the research, the amount of
photovoltaic power generation was almost
the same as we expected. Although the
energy consumption of each home tends
to vary, the energy balance of typical
homes was zero. The energy balance of a
Zero Energy Home built in Okayama
prefecture is shown in the figure above.
The annual PV generation was 7,824kWh
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and the annual energy consumption was
7,537kWh. Self-sufficiency ratio is 104%.
The electricity bought from the power
company was 89,000yen and the
electricity sold to the power company was
143,000yen. The total energy cost
balance was 54,000 yen.

Since verification of annual energy
balance to be zero in normal life cycle
with commercial model, environmenlal
performance of Zero Energy Home cnn
be revaluated. Besides some customarn
cooperated with investigation said that all
of family have concerned aboul onuryy
issue. Not only hardware technology Init
also customer's mental slfact I gooul fon
energy conservation.
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M The life-cycle-analysis of Zero

Energy Home .

It is nonsense to bring the annual
energy balance to zero with consuming
enormous energy during construction. We
have made a life cycle analysis to
evaluate the environmental effect of the
Zero Energy Home.

We investigated the energy of Zero
Energy Home at construction comparing
with conventional standard home. We
have assessed how long take it to recover
the energy due to conservation and
creation of energy at living. For "Zero
Energy Home: HYBRID-Z", we estimated
the total energy consumption including all
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of standard parts and building elements
classifying with material level and
investigating usage of each materials
based with energy consumption rate.
Energy at manufacturing was estimated
as well by cooperation of manufacturer.
According to the analysis, Zero Energy
Home requires 35,000kWh of additional
energy for construction compared with
conventional home. On the other hand,
Zero Energy Home can decrease
18,000kWh by energy conservation
technology and PV generation. Thus the
additional energy for construction can be
recovered within 2 years. The total life
cycle energy balance in 100 years is 1/10
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of the conventional home.

This investigation result shows our long-
standing effect our thermal insulation
technology, insolation problem and
ventilation.

For future housing we should take into
account the global environment problem
and solve that problem in living space.
We will proceed with the technology
innovation and make various data to
digitalization, consequently reduce the
energy including production step, develop
the minimum environmental load housing
and promote to sale them.





