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The concept is a fun and healthy house. And the mission is to optimize energy balance.
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Brief Description

Fukuyama Passive House is located almost in the center of the Chugoku region. A Passive
House with an excellent energy balance was completed in this region, which has a mild Seto
Inland Sea climate and plenty of sunshine. The owner, who is involved in medical care, chose
Passive House from among many options. He knew that it was better to spend money to
prevent illness rather than to treat it. On a midsummer night, we can see fireworks being shot
off on the riverbank nearby. I enjoyed the fireworks with my family and friends, lying on the
second floor balcony or in the hammock in the atrium. Everyone was surprised at how
comfortable it was even on a gloomy summer night. Since the area has a high demand for
cooling and dehumidification in summer, solar radiation is controlled by deep eaves and
exterior blinds, and air-conditioning is provided by an amenity air-conditioning system. The
simple, circular floor plan was the wife's wish. The atrium was designed to allow light to reach
deep into the building. By optimizing the building's thermal insulation, cross-sectional
configuration, opening area, shape, and equipment, high performance was achieved at a low
cost. The Passive House Plus performance was achieved with a photovoltaic power generation
system of only 4kw. Passive House, which is constructed using only domestically produced
building materials and equipment for reproducibility, is also cost-effective. The concept of "a
Passive House that can be built by anyone, anywhere" has been carried out.
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3. Cross-section view BmE X
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4. Floor-plan
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5. Floor (or foundation) configurationfk (FE71-(3EH) DL

hardwood Flooring t=15 (A=D. 1) Two layers of  high-
e performance glass wool and
phenolic foam are used to

Mol o 1900 13 e s reduce thermal bridging
associated  with  thermal
i | bridges. The system is
: composed of two layers of
/[ V
!

Outdoor

_; = high-performance glass
| wool and phenolic foam to
reduce thermal bridges.

We have succeeded in
reducing thermal bridges in
the foundation.
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Hard wood flooring 0.190 15
Structural Plywood 0.170 12
High perfomance glass | g 43¢ Timber 0.130 105
wool 16k
Structural Plywood 0.170 15
Phenolic foam 0.020 | Timber 0.130 100
insulation

MEIDE & WE2DE & WE3DE & it
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6. Composition of exterior walls 5} B2 D& K

igh performance glass wool
(Timber9.57% 45/470)
hoiss £ =85 (4=0.24)

1Bk t=

106 (A=0.088)

High performance glass wool 16k t=106 (A =0.038) j '|2 A

(Tomber15%

High performance glass woal 24k

Plasterboard t=12.5 (A=0.21)

The insulation configuration is 255 mm with three layers of high

t=45 (4=0.03%)
(Timber10.11%6 45/485)

160410007

821105

105

A5

Indoor

performance glass wool. The airtight, moisture-proof line is located
between the first and second layers.
The airtight sheet has a humidity control function.
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wool 24k
High perfomance glass | 438  |gnper 0.130 105
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Structural
plywood"MOISS" Ly i
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wool 16k
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7. Roof Composition EiE D&
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The roof is insulated with urethane
foam sprayed insulation with a
thickness of 380 mm.

Wooden sheathing was inserted to
prevent the roof from falling off and
to check the thickness.

We have taken care to reduce the
structural material ratio as much as
possible to increase the insulation
performance.

Plasterboard t=9.5 (A1=0.21)
Air cavity t=651 (Average)
Phenol foam t=380 (A=0.034) timber3.3%
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Plaster board 0.210 10
Air cavity 3.990 |timber 0.130 651
Urethan insulation 0.034 timber 0.130 380
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e
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8. Window and its fit diagram
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Description of the window
(frame) construction,
manufacturer

Make window (frame;
product name)

Frame U-value Uf
Glazing construction
Glass U-value Ug

G-value of the glazing

boundary condition outside 0,13, 0°C, 80%

Lo~

ke

1
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YKKap

PVC window frame
APW430plas Two-action

0.84 W/(m?2K)

argon; 3|16|3]16]3
0.63 W/(m?2K)

0.3

bourldary condition out:

boundary condition intside 0,13, 20°C, 50%
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9. Airtightness Measurement Result& Z I E#£ R

After the airtight construction was completed, airtight measurements were taken on January
16, 2019 by Mr. Ota of Nihon Jyukankyo Co.

50 Pa Pressure test air

Measurements change n50 h-1
Decompression method 0.26
Pressure method 0.29
Average value 0.28

The concept of tightness

Wall: moisture-permeable sheet ISOVER Vario
Xtra Safe/ ISOVER - Multi Tape SL

Roof: moisture-permeable sheet ISOVER Vario
Xtra Safe/ ISOVER - Multi Tape SL

Floor : : moisture-permeable sheet ISOVER
Vario Xtra Safe/ ISOVER - Multi Tape SL

Page | Seite 12



9. Beschreibung der luftdichten Hiille R &F e #E R
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9. Beschreibung der luftdichten Hiille R &F e #E R
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10. Ventilator 1R EE

Ventilation losses were significantly
reduced by using a balanced air supply
and exhaust system with a high-efficiency
counter-flow air-to-air heat exchanger.

Make ventilation system Own construction of the PHI

effective heat supply rate 73 %
Electrical efficiency 0,15 Wh/m3

11. Duct plan &9 F&HHE

Ventilation system air supply is located in all living rooms (blue: air supply ducts):
living room, bedroom, Japanese room. Exhaust air is located in closets, toilets,
hallways, and study. Overflow takes place through undercuts and grilles in the
interior doors. From here, used air is returned to the heat exchanger via the exhaust

duct network (red: exhaust ducts)
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(Blue: air supply duct) Western-
style room

(Red: exhaust duct) Storage
door Overflow is done through an
undercut in the interior door.

From here the spent air is
returned to the heat exchanger
via the exhaust duct network ,
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12. Heat supply {4

’ \"I‘H | “|| | T Outside air is supplied to the air conditioner after
NM "||'|||'|.‘ \ being adjusted to the proper temperature and
|M | ' |||||| ‘l\ : humidity by heat exchange elements. Air from the air
' H Uil conditioner is ducted to each room, ensuring
|\ | ‘ ‘ comfort in every corner of the building.
h m| H“ Hot water is handled by a heat pump and a 370L hot
|\| ||| ‘ water storage tank.
”\ WW
i

i \"#‘ h

IH

EHEA by rEELRT RE

13. Construction cost E& X

The construction cost of the Fukuyama Passive House is 200,000 euros. Of that amount, the
additional investment for energy efficiency was 26,000 euros, or 12.6% of the construction
cost.

This additional investment is not cheap, but it is well worth it considering the rising energy
costs that will be caused by increased demand.
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15. PHPP Results f58& > — +
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