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M Declaration of Energy Indepen-
dence

As we head for the 21st century, we
should consider environmental problems
in the context of our day-to-day life.
This consideration is, in fact, the most
important factor in Misawa Homes' future
business activities; constructing “earth
—friendly” and stressless homes and
urban communities.

This is the substance of the “Misawa
Environment Declaration,” pledging to
pursue technological research for envi-
ronmental conservation and develop-
ment.

Natural resources and energy mea-
sures are Misawa Homes' top priority
project, with research and development
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on the subject currently being conduct-
ed. Specifically, our goal is the practi-
cal realization of the "Zero Energy” house
concept.

The “Zero Energy” house is a goal
Misawa Homes has been pursuing for
more than 10years. “Zero Energy” does
not mean zero consumption of energy,
but rather a reduction to zero of external
energy purchase. We would like to
minimize the dependency on such exist-
ing energy sources as electricity and gas
for lighting, airconditioning and hot
water. For that, we must create new
forms of energy.

A stable supply of energy is the basis
for obtaining information, comfort,
health, and safety in the home. This is
Misawa Homes' mission as part of the
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housing industry and its responsibility as
a business organization.

Furthermore, we are increasingly
convinced that the development of the
“Zero Energy” house will help solve
global environmental problems.

In the creation of the “Zero Energy”
house, we will make good use of such
technologies as super heat insulation,
passive solar energy, super heat pump
and a new air-conditioning system--Mis-
awa Homes’ versatile new technologies,
with the full use of natural energy at their
core. Solar energy technologies are
especially predominant, including the
development of a solar energy powered
car.
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B Environmental Problems

In order to maintain current social and
personal activities, energy has been
secured by burning coal, oil, and natural
gas. Burning gas, however, creates SOy
and NOy, which destroy forests in the
form of acid rain, and CO,, which pro-
duces the greenhouse effect and leads to
global warming. The rising concentration
of CO, that is presently being observed,
will force sudden changes in the earth’s
heat balance. If the present energy sup-
ply policies are continued, the future for
the earth’s human life forms is bleak.

There is only one solution: taking
advantage of human wisdom to use solar
energy for all the world’s energy needs.
All world activities would be unthinkable
without the sun. Considering solar
energy forms the basis for the "Zero
Energy” plan.

The amount of energy that is consumed
in one year on modern earth could be
completely supplied by 40 minutes of sun
light. This fact is the incentive for putting
solar energy at the core of Misawa
Homes "Zero-Energy” Houses.
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B Energy Facts Seen on a Home
Scale

Energy use in the home can be divided
into controlling air, supplying hot water,
lighting, kitchen activities, and power.
The total energy use for a dwelling in
Tokyo with a floor space of 150m? is, on
average, 15,350 Mcal per year. As this
graph shows, the amount of solar energy
pouring onto the 90m? roof of this dwell-
ing is 86,000 Mcal per year, or 5.6 times
the amount of energy consumed. This
reveals that even on a home level, total
energy requirements could by supplied
by solar energy. The amount of energy
being used by each household is increas-
ing. Part of this increase is due to air
control, and in particular the amount of
energy being used by air-cooling will
certainly increasing. Room environments
are not yet as comfortable as people
would like them, and this insufficiency
will produce even greater demands for
comfort. There is, however, a way to
cancel the increase in energy demands.
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M Properties of a Home Form the
Foundation for Developing

There are two major disadvantages to
solar energy. The first is that the energy
density is a low 1kw/m? and therefore a
large surface is necessary. The second is
that sunlight depends on weather condi-
tions, and is unavailable at night. The
solar batteries and accompany equip-
ment need to make use of solar energy,
which has a low energy density and is
unstable, simply tend to be too large.
The most effective method for minimizing
the system is to reduce a house’s energy
consumption without making it any less
comfortable. The key is to reduce the
need for air control by reducing a house’
s heat loss and making it air-tight. Mis-
awa Homes has achieved high perfor-
mance in a variety of buildings, including
living quarters of Showa Base for Japan’
s expendition team on Antarctica, using a
wood panel construction method.
Furthermore, with the recent develop-
ment of homes for cold regions, Misawa
Homes has established the first step in a
highly insulation air-tight technology.
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M Building a Misawa Homes
“Zero Energy” House

Development of a “Zero Energy”
house, is first made possible through the
combination of many fields of knowledge
and technologies. Misawa Homes, with
its integrated research facility at the core
and including the Misawa group, uses a
development system that combines pro-
duction and research.

[A] Passive Solar Technology

In 1985 Misawa Homes was the first to
be recognized by the Institute of Building
Energy Conservation for the introduction
of a new “Passive Solar Technology.”
Furthermore, in 1987 the extremely pas-
sive technology of a “sunflower house”
was developed that baths the house in
footlights. This technology rotates the
house just like a sunflower. When one of
these “Zero Energy” houses is complet-
ed, an automatic intelligent (Al) control-
ler keeps the open sections of the house
facing the sun in the winter, and keeps
them facing away from the sun in the
summer.
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Original Energy Power Distribution
System with Solar Cells

Solar cells, which convert light energy
directly into electrical energy, become
extremely useful when using solar
energy. This is because electrical energy
is a high-quality, easily used energy
form. At present, the conversion rate for
solar cells is 15% for single crystal type
cells, By the year 2000, however, the
conversion rate for crystal type cells is
expected to exceed the 20% level. With
respect to money, what at present costs
¥700/Wp is expected to fall to ¥150/
Wp. When this happens, solar energy
will be more than able to compete effec-
tively with other power generating tech-
nologies. Nevertheless, in order for this
energy to be used in the home, a number
of problems must be solved. One issue is
reducing equipment costs. Misawa
Homes is taking advantage of home
building experience to experiment with
using solar cells as roofing material.

Another issue that must be dealt with is
reducing power storage equipment
costs. As long as there is a time lag
between the time energy is demanded
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and the sun shines, power accumulation
equipment will be extremely large. There-
fore Misawa Homes is currently develop-
ing a total control system that will control
the energy consumption of a home and
the amount of stored power by becoming
a “weather person” in order to estimate
future amounts of sunlight with weather
predictions and information.

Reducing the loss encountered when
converting direct current to alternating
current is another of the issues that must
be dealt with before solar energy can be
used in the home. Electrical appliances
in the home do not all use alternating
current. Misawa Homes is also develop-
ing a power distribution system that will
be divided between alternating and direct
current so that the direct current that can
be obtained from solar cells is used
effectively.

Finally, Misawa Homes is also working
on solar automobiles. We are consider-
ing “Zero Energy” for all aspects of life
that surround the home as well as to
solve environmental problems.
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Super Heat Pump

We have paid attention to the high
energy efficiency of heat pumps. The key
to heat pumps is to choose correctly an
element from the natural environment to
act as the heat source. Misawa Homes is
commercializing a well-water heat
pump, completed in 1982, that uses
subterranean water, as a heat source and
a heat sink. Furthermore, we are devel-
oping engine powered heat pumps effi-
cient in primary energy, The day when
upgrades to heat pump technology and
home capabilities will result in being able
to heat and cool an entire house with a
one-room, air-conditioning class heat
pump cannot be too far off.

[D] New Energy Distribution System for
Air Conditioning

Making a home highly air-tight com-
pletely changes a room’s environment.
Conventional systems that rely on natural
ventilation become useless in this kind of
house. Therefore, Misawa Homes is
commercializing MEAS-1, a central venti-
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lation system that can reduce the ventila-
tion load by 80%. Furthermore, Misawa
Homes is also commercializing HAUS-1 a
central ventilation heating system. This
system does require duct installation on
location. Therefore, with our progress in
home construction, we have introduced
a panel duct system that cuts the cost of
duct installation in half. We have rational-
ized a wide range of energy distribution
system that will lead to “Zero Energy”
homes without losing comfort.

[E] Other Essential Technologies

- Sun Light Tracking System: In order to
make the most efficient use of solar
energy, this system follows the sun and
supplies underground rooms and north
-facing rooms with natural light.

- Pellet System: Small blister beads
(polystyrene pellets) are sent between
the panes of a double pane glass with a
blower in order to prevent heat loss
during heating and cooling. Also useful
for shade and blinders.
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+ VAP Sensor: This sensor observes the
dirt in the air by sensing oxygen levels,
humidity and dust,also control the cen-
tral ventilation system.

- Pumpless Heat Conveyor System: This
system moves heat without pumps or
fans by useing heat pipes.

+ Home-Bio Air Purification System: This
system purifies the air naturally by plants
with good air purification capabilities.

BA “Zero Energy” House on Dis-
play at the International Garden
and Greenery Show

A “Zero Energy” house in which Mis-
awa Homes has combined all of its tech-
nologies will be on display during at the
International Garden and Greenery Show
to be held at Tsurumi Garden in Osaka
from April 1, 1990 through September 3,
1990. Passive solar technology, biotech-
nology, and other technologies will be
available for inspection.



