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Brief Description

Located approximately 23 km from Chiyoda-ku, Tokyo, a weather observation site, "Shiki
Passive House" is a detached house for a family of three, a couple and a child, newly built in
Shiki City, Saitama Prefecture. The surrounding environment is a residential area close to a
relatively busy highway, but the building site abuts the road to the southwest at an angle, so
there is a vacant lot on the south side, which is a good condition for an urban residential area
considering the use of solar radiation.

The plan is a simple two-bedroom house with the LDK and water on the first floor and a
private area including two private rooms on the second floor. The floor plan is simple, with the
LDK and water on the first floor and a private area on the second floor, including two private
rooms. Although the space is not large compared to other houses in the area, it is large
enough for three people to live in.

One of the planning concepts was "a traditional Japanese-style house,” and the deep eaves
are a distinctive feature of the design. The deep eaves are a good design in terms of the
traditional housing method that "summer is the best season,” but they also have their
disadvantages when considering the use of solar radiation in winter, which was the most
important point when considering Passive House.As a result, the high envelope performance
for a temperate region allowed for a heating demand and load with a margin to the standard,
making it possible to consider deep eaves that inherit the ancient meaning of the term,
focusing mainly on cooling demand.

Since the house will be used as a model house for about a year after its completion, we have
not heard any feedback from the family, so we look forward to hearing their impressions of
living in the house.
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1. Ansichtsfotos

South east
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2. Innenfoto exemplarisch

' 1st floor LDK
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3. Schnittzeichnung
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4. Grundrisse
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2nd floor plan

Page | Seite



5. Konstruktion der Bodenplatte
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6. Konstruktion der AulRenwande

Neoma foam insulation is used for additional insulation, and high-performance glass
wool insulation is used for filling insulation. A wiring layer is installed on the indoor
side, and the moisture-proof dense layer is devised so that it can be continued

properly.
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7. Konstruktion des Daches
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8. Fenster und Fenster-Einbau
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PLANICLEAR (4 mm)

Cavity 1 ARGON (90%) / AIR (10%) / 18 mm
Pane 2 PLANILUX (4 mm)
m ARGON (90%) / AIR (10%) / 18 mm
ECLAZ
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71N Solar factor (g) 0.5942
Shading Coefficient (SC) 0.6829
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Ug 0.525 W/m2.K
0° related to vertical position
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9. Beschreibung der luftdichten Hille

After the construction was completed, on May 12, 2022, Mr. Chiba of Mihara Jusetsu

conducted an airtightness measurement.

Depressurization
1 2 (if necessary) 3 (if necessary)
Wk AP |FanFlow Gl AP | FenFlow G| AP | Fan Flow O
Measuramant point [Pa) (m/h] [Pa] (mi/h] [Pa) [m/h]
1 20.0 30.7
2 30.0 40.2
3 40.0 510
4 50.0 87.7
S 60.0 770
1 2 3
Characteristic value n(15ns2) 1,18
Air permeability alm/h+*Pal/n 222
AP=9B8Pa Ventiation volume Q9.8(mi/h) 27.44
coefficient b b:b=0627p1/2 0,69
AP=50Ps Ventiation volume Q50(m/h) 84.41
QSO(rﬂ/h)Avenge 64.41
Prescurization
1 2 (f necessary) 3 (if necessary)
sk AP |FanFlow G| AP |FonFlow Gl AP | Fan Flow O
Messurement point [Pa) (m/h) [Pa) (m/h] [Pa) [m/h]
1 20 32.1
2 30 426
3 40 51.0
4 50 61.7
) 60 125
1 2 3
Characteristic value n{1an32) 1.37
Air permeability alm/h*Pal/n 3.50
AP=98Pa Vantiation volume Q9.8(m/h) 18.51
coefficient b b:b=06827p1/2 0.69
AP=50Pa Ventiltion volume Q50(m/h) 61.00
Q50(m/h) Average 61.00
Results [Net Air Volume Ve | 186.13 | m (according to PHPP) _|
Q50 Uncertainty nS0 Uncertainty
m/h So 1/h %
|Depressurisation 64.41 0.35
|Pressurisstion §1.00 0.33
|Average 62.71 0.24

airtight tape

tape
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Floor: Concrete
Junction between roof and External wall: airtight

Air tightness concept
Roof: Structural plywood with airtight tape
External wall: Structural plywood covered with

Exterior wall and foundation: airtight packing
windows: expansion packing
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10. Luftungsgerat

Although the heat exchange rate
is reduced because it is not a
Passive House certified product, a
heat exchange ventilation system
was adopted to achieve a good

balance between
and cost.

performance

specification

Sensible heat
exchange efficiency

Humidity exchange

Specific power

h efficiency consumption
HR

% % Wh/m3
Royal SE200R 75% 52% 0.56

11. Laftungsplanung Kanalnetz

air supply chamber

The kitchen, dining room,
living room, master
bedroom, and children's
room are air supply rooms
(the blue line is the duct
route)

return air chamber

There are 2 toilets, a
washroom, and the 2nd
floor hall is used as an
exhaust room.

ventilation path

i = M
‘ IIER Fresh air sent to the
| ;\é\‘ ! supply air chamber is
B T g collected in the return air

through door
undercuts, etc., and
returned to the heat
exchanger via the exhaust
. duct (the red line is the
; 1 duct route).

A, Y chamber
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12. Warmeversorgung

A heat pump water
heater (CO2
refrigerant) is used
to send hot water - .
to each facility. The !
system is also
linked to a ‘
photovoltaic |
power generation

system to reduce

electricity

consumption.

Heating and cooling is provided by a heat
pump air conditioner. This system works
in conjunction with the ventilation system
to deliver cooled and heated fresh air to
each room.
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13. Baukosten

The deep eaves design has both advantages and disadvantages as a passive design, and the
cost of building the house is higher because of these advantages. Taking these factors into
account, the cost of this house was about 30% higher than a typical house construction.
However, we consider this an acceptable cost because it allows the homeowner to make the
most of their individuality while reducing future energy costs.

14. Literatur

Passive House Planing Package
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15. PHPP-Ergebnisse
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EEE ST 171-0043 Tokyo EEFE S /& Th 5 248-0007 Kanagawa
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# (PER! EEEEECE 5 2
B BEIRILF—HI+E kWhi(m:e) 75 = - Z
‘BE TS TR -URELL

16.Availlable Research Material
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