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Passive House in the warm climate of southern Japan. Devices to overcome rain and heat.
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Property summary

Located on the eastern edge of monsoon Asia, one of the world's heaviest rainfall regions, Japan
receives an average of 1,718 mm of precipitation per year, which is about twice the world average.
Miyazaki Prefecture, where this house was built, is a passive house built in an area of Japan with
particularly high precipitation, and it is a passive house with an architectural style for long-lasting
living that will not be defeated by rainfall, based on ideas unique to a region with high precipitation.
Miyazaki Prefecture is located in a unique environment with the Pacific Ocean to the east and a
mountainous region to the west, with an average annual rainfall of 2,730mm. This is about 1.5 times
the annual average in Japan and 3 times the annual average in the world.

With this amount of rainfall, it is necessary to take measures to prevent leaks over time.

For this reason, insulation was laid horizontally on the horizontal structure, limiting the insulation area
only to the area where people live. The roof shape is sloped to ensure a slope that promotes water
flow, and the waterproofing and insulation lines are secured to create a space behind the shed. The
roof is designed so that the waterproofing and insulation lines have a space in the back of the shed,
where leaks can be visually checked and necessary measures can be taken over a long period of time,
thus making the life of a passive house in a heavy rainfall area even more permanent.

In Miyazaki Prefecture, located at 31°41' north latitude, the thicker the foundation insulation in
contact with the ground, the less heat radiation can be radiated to the ground, making it difficult to
meet cooling demand. Therefore, the cooling demand must be met by contrasting solar radiation
shielding with solar radiation acquisition, and by fine-tuning the thickness and materials of the soil
insulation.

Therefore, a passive house to be built in southern Japan needed to be designed with a specific plan
for heavy rainfall and heat, and it was also necessary to learn about the historical architectural style of
the region.
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1. Exterior view S5 EH
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2. Interior photo ERNEE
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3. cross-section view BT HE E
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5. Floor slab construction (R (F71=(XEHE) DHERL

(1) Graphite EPS
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6. Exterior wall construction 5B D& R

The insulation is continuous from the wall to
the roof. Graphite EPS is 150mm, eliminating
filling insulation that causes thermal bridges
and realizing a passive house with only
external insulation. This is an idea unique to
warm climates.
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7. Construction of the roof EE D& L
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Indoor

A 100 mm XPS is laid on the beam girder and
joined with tape to create an airtight line.

Place 155mm High-Grass Wool neatly on top
of it. We have secured a space where the risk
of rain leakage can be monitored and dealt
with over the long term. In addition, energy
loss is very small because the only thermal
bridge generated in the girder insulation line
is the attic pillar.
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be checked|visually.
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8. Windows and window installation && FDIRFE Y

1 boundary condition outside 0,04, 0°C, 80%

\

PS 033 (G-EPS)

AN

X

N

EPDM VKPplus 005

Low-gain type
e South n=0.47 (Neutral)
Others n=0.30 (Blue)

i

air 10077-2 (auto)

Double Low-E
Coating

gypsum plasterboard 0.21

Argon

1 boundary condition inside 0,13, 20°C, 50%

=

Beschreibung der Fenster outdoor
(rahmen)-Konstruktion, YKK AP Inc. indoor
Hersteller
Fabrikat Fenster (rahmen; APW430 : PVC Frame
Produktname)
Rahmen-U-Wert Uf 1,4 W/(m2K)
Bauart der Verglasung Argon gas filling;3|16|3]16 |3
Glas-U-Wert Ug 0,65 W/(m2K)
|
g-Wert der Verglasung 0,50 | m ’ H
I
Many Japanese windows are designed Outdoor | Indoor
to be installed on the outside of the | i ﬂ
exterior wall to reduce rainwater i i
intrusion. As a result, the sash drainage | | ( "
is installed in the center, resulting in a ; a
large thermal bridge. MK X 2 >
This is where we turned our attention High-density EPS
to "high-density EPS. Graphite EPS ‘
By using this material, the mounting N = T e
position of the water drain can be 22. 44 150 #l 105 u12. 5

moved away from the exterior wall,
successfully reducing thermal bridges. Page | Seite 10



9. Description of the airtight envelope S & Al E KR

After completion of the airtight line work, airtightness measurements were taken on February
14, 2022.

50 Pa
Measurement pressure test air exchange
ngo h1
Decompression 0.33
Pressurization 0.44
Average value 0.39

Airtightness Concept

Wall: Interior wallpaper

Floor slab: concrete

Window connections: sealing tape + airtight tape used
Roof: solid insulation laid on girders. Airtight tape on
joint surfaces.

Connection between painted wall and window frame:
sealing tape

WEE
_— 1 2 (BETHNIE) 3 (BETHNIL)
AP Fan Flow Q AP Fan Flow Q AP Fan Flow Q
HIE S [Pal [rish] [Pa] [ri/h] [Pa] [ni/h]
1 21 41
2 27.4 45
3 35.4 54
4 427 63
5 50) 72
| 1 2 3
it Ihi1=n=2) 1.51
A a(mi/h-Pal/n) 5.3
A P=98PaiaEE Q9.8(ni/h) 23.8
ED |ob=0627p12 0.696
A P=50Pa 8582 Q50{ni/h) 70
Qs0(ni/h)FHg | 70
nEE
— 1 2 (BHETCHNIL) 3 (BETHNIL
AP Fan Flow Q AP Fan Flow Q AP Fan Flow Q
HIE = [Pal [rish] [Pa]l [ri/hl [Pal [ni/h]
1 19.9] 45
2 26.8) 57
3 34.2 64
4 417 79
5 493} 96
1 2 3
i n{1=n=2) 124
ikl a(mi/h+Pal/n) 4
A P=938PaiaF 2 Q9.8{ni/h) 25
FE b Ib:b=0.627p1/2 0.692
A P=50Pa 052 Q50{ni/h) 93
Q50(ni/h FH | 93
3] [EwEE vt | 208.97] i (PHPPIZ£3) |
Q50 TR n50 THEEE
m/h % 1/h %
RS 70 033
HNE % 93 0.44
EZ3 815 039
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10. Ventilation unit iR & E

It is equipped with highly efficient
latent and sensible heat exchange,
and also has a mechanism for
cooling, heating, and
dehumidification by means of an
air heat pump.

This eliminates the need for a
complicated system and reduces
equipment costs because a single
unit has many functions.

Make ventilation system Zehnder China, CHM200 (PHI Certified Component)
effective heat supply rate 78 %
Humidity exchange efficiency 54 %
Electrical efficiency 0,45 Wh/m3

11. Ventilation planning duct network” & |k &tiE
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Living

SAO SAC

The air supply rooms are all main rooms (blue: supply air duct): Kids room, bedroom,
dining room, living room and hall.

Exhaust rooms (red: exhaust duct) are bathrooms, toilets, and Dressing rooms and halls.
REC functions as a return when using the air conditioner.
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12. hot-water supply 45

We have adopted an air heat pump water heater that uses CO2 as a refrigerant.

Shifts peak electricity demand by controlling nighttime operation.

Annual water heating and heat retention efficiency is 3.3. (JIS C9220:2018)

In the future, we intend to consider equipment that can contribute to further reduction of
environmental impact, such as combined use with solar water heaters and utilization of
exhaust heat from pellet stoves.
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ENT:ERFD ] 150mmELE (22 Y- HEEREG 1 GMP afLt)
A YT YRARR—=R B5600mm
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12. Heating B2 5

Air heat pump supplied air heating and cooling.

—_— -

The CHM200 (Comfohome) developed by Zehnder, Inc. This

’.{—-——_, !-_% product is PHI certified and features heat exchange ventilation

. and heating/cooling as one complete system.

to create a comfortable air environment, and automatically

°4 a It also monitors the carbon dioxide concentration in the room

zeh® adjusts to provide good air quality as needed.

Certificate

Certified Passive House Component

Product name: CHM 200

criteria for ventilation part:

Thermal comfort Osipplyair 2 16.5°C
at Boutdoor air = =10 °C

Effective heat recovery rate NHRer 2 75 %
Electric power consumption Pe = 0.45 Wh/n??

Here Lv = x dB(A)

Bautdoor air = =15 °C

for heat pump part:
(limit values for final energy consumption):

www.passivehouse.com

For cool, temperate climates, valid until 31 December 2022

Passive House Institute
Dr. Wolfgang Feist
64283 Darmstadt
GERMANY

Category: Ventilation unit equipped with heat
pump

Manufacturer: Zehnder (China) Indoor Climate Co.,
Ltd.

Beijing One Plaza F18, Zhongshan
Street 59, Tongzhou District

This certificate was awarded based on the following

Airtightness Interior and exterior air leakage rates
less than 3 % of nominal air flow rate

Balancing and adjustability Air flow balancing possible: yes
Automated air flow balancing:

Sound insulation Sound level Ly, = 35 dB(A) not met

Unit should be installed so that it is
acoustically separated from living areas

Indoor air quality Qutdoor air filter at least F7
Extract air filter at least G4

Frost protection Frost protection for the heat exchanger
with continuous fresh air supply down to

This certificate was awarded based on the following criteria

Certified for air flow
rates of

125-200 m*/h

Winter performance
of ventilation
NHR eft: 78 %
NVR.efi; 54 %

Pel: 0.45 Wh/m?

Performance of heat
pump

Heating
8.9 KWh/(m?y)

Cooling DRY
6.7 KWh/(m?y)

Cooling WET
8.6 KWh/(m2y)

Space heating 9 kWh/(m2y)
Space cooling (humid climate): 13 KWh/(m?y)
Space cooling (dry climate): 11 kWh/(m?y)

Further information can be found in the appendix of this certificate.

CERTIFIED
COMPONENT

Passive House Institute

Page | Seite

14



13. Building costs & X +

Koorimoto Passive House 2022 is located in a region with heavy rainfall and high
temperatures and humidity. Building a Passive House in this region required a new approach
to overcome several challenges.It was also necessary to consider a high degree of cost-
consciousness, as the understanding of high thermal insulation and airtightness is not yet
widespread in this region.We were able to keep costs simple by using only external insulation
without filling insulation material in the insulation structure, and the construction cost was

250,000 yen/m2 (including tax).

14. Literatur 2% ik

Passive House Planning Package.



15. User’s Experiences 1—H —D{KEk

Owner : The indoor environment is good, and the sound of airflow is low. However, the
air conditioning may become over-effective at certain times of the day, so efforts are
being made to adjust the amount of airflow and temperature settings.
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15. PHPP-Ergebnisse &R > —

~

Ny

J/\) X Verification

#1$4:  Koorimotoi Passive House
F1- 874 3-8-15 Koorimoto Miyakonojyo
HEES/05% 8850013  Miyazaki
BERLE: JP-HE
B# SHET
£$7-7:ud---00-JP0024a-Miyazaki
SEESH:5: Warm (BHSR)  BB%0RE|  1526m
BEF | 75177 Hirotsugu Suzuki
£t 874:.3016-2 Korimoto Miyakonojo
H{FEES/:8T 4 8850013 Miyazaki
HERR/E: P-B&
#%it#: Hirotsugu Suzuki, Tanakahome.Co.,Ltd. ixfmixitH: Ayano Kuwabata, Tanakahome.Co.,Ltd.
Fib-B]£::67-1 Kaminagae Miyakonojyo #ib-8]4£: 67-1 Kaminagae, Miyakonojyo
HEHS/ET 2 8850042  Miyazaki HEES/ET 2 8850042 Miyazaki
BERY/E: JP-B% BERE/E: ‘JP-Japan
IxN#¥-2v%7F: Yasuhiro Tanaka, Tanakahome.Co.,Ltd. S EHEE Passive House Japan
#1b-B7£: 67-1 Kaminagae Miyakonojyo £ib-B74£:/2-2-2 Ohmachi Kamakura
HEES/ET 4 8850042 ‘Miyazaki HFEES/3T4:,2480007 Kanagawa
HERE: JP-BF HERS/E: JP-AFE
BIE 2022 ZOEMEERECCH 20,0 EOEMEERE (C) 25.0
AZybE: 1 EEHONEEHE (HG) Win: 2.7 ABEROASEHE(HG) Win: 2.1
FRER 22 T 6 WK per m? TFA]: 84 AEREOES:
HHFEERET L RNOREE
ENFEE 90.8 FATRALELED?
BB EEEE kWhi/(m?a) 12.16 =
N Yes
BEEET Wm 9.30 =
EMAEAR S4B AREEE kWhima) | 24.23 = Vo5
ARET Wit 11.05 < e "o
A=i—k— FOHE (>25°C) % . < ; :
BEBOIEE (> 12 gkg) % 0 < 10 Yes
EAT 50PASSDERE 1/h i 056 Yes
IB—RIFI¥-E# (PE) —RIFLF¥- kWhi/(m?a) 108 = 5 =
—RIZN¥-HBE (PER) KWhi(ma) 54 « 0 60 i 60 |
F—RITN¥-BE ; ?
PER) ERREEROISELET - i _ Yes
EIRLF-HIRE
‘D@ F-IFR - EEEL
L BHINTVIHERRIEPHPPOELVAALETE, BHOEBORRICALTVSIL£EHALET. JTNIR S5y 9H? Yes
Completion year : 2022
Koorimoto Passive House led performance by PHPP.
Design-PH was able to greatly reduce the workability.
From modeling to assigning physical property values, it is very significant that we were able
to tackle the complicated work with visuals that are easy to imagine.
By establishing this series of styles, I have not only been able to see many Passive House
projects from the first glance, but I have also been able to handle multiple projects.
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