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Organization

® Division of Human Environmental Systems

® Research Group of Planning and Performances for Built
Environment
® Laboratory of Environmental Ergonomics
® Prof. Hamada, Maeda, Ogawa
® Laboratory of Environmental System Research
® Prof. Nagano, Katsura, Kang
® Laboratory of Building Environment
® Prof. Hayama, Mori, Kikuta
® We are in Architecture course in Bachelor.
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The R&D projects for student
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. Energy management of public facility, non-public facility (Hokkaido

Univ.) in Sapporo city

. Air-conditioning system for Data center
. Analysis of influence of thermal environment on human health

Pre and Post occupied evaluation for Hokkaido R housing project

Numerical simulation of solar radiation, heat flow and energy for
urban area and building by using GIS data

Biomass, solar hot water system in cold climate area, optimization
of energy system in shrinking area

Development of sustainable housing with regional design

. Improvement of working environment and energy efficiency for

office building

. Renovation method with external Insulation
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Prof. Hirofumi Hayama
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Assoc. Prof. Taro Mori

1970.8.7 Born in southern part of Japan
1999.3.25 Dr. Eng, Hokkaido Univ.
1999.4.1 -2004.3.31 Researcher in Hokkaido Univ.

2004.4.1 -2011.3.31 Associate Prof. in Kushiro
National College of Technology

2008 Visiting researcher in VIT (Finland)
2011.4.1 -Associate Prof.in Hokkaido Univ.

Research field : Building Environment (Numerical
simulation, Energy management, etc)
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My hobby (research) is Numerical Simulation

8:00 10:00 12:00 14:00 16:00

summer
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1. Evaluation system for NORTHERN HOUSING
History of Hokkaido Housings

Northern Housing in Hokkaido

Regulation of NH

Evaluation Sheet

2. Numerical Simulation of Thermal Load & Thermal
Environment with GIS
1. GIS in Japan
2. Researches
3. Future plans

P ObdPR
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Numerical Simulation of Thermal Load & Thermal Environment

with GIS

WHAT IS GIS?

GIS = MAP + INFORMATION

4/ HOKKAIDO UNIVERSITY



GIS is Devlopping
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GIS is Developing
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GIS is Developing
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GIS is Developing, DATA from ALOS
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GIS is Developing
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GIS is Developing

NASA
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Numerical Simulation of Thermal Environment &

Thermal Load with GIS

1. Build Urban Form by
GIS data

— Obstacles

"F‘ [, '«,}

v

— Detail Analysis

Radiance (solar radiation)
+ our own code
— thermal load

thermal environment
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Numerical Simulation of Thermal Environment &

Thermal Load with GIS

2. Orthogonal Projected
Sky Image (OPSI) from
GIS data

— with Climate data
— Analysis

Energy plus, Esp-r
— thermal load

thermal environment
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Detail Analysis
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Detail Analysis
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Sapporo station
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Detail Analysis
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Detail Analysis
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Detail Analysis 22

Standard office building in Japan

Perimeter zone, Width = 5m

Interior zone

Window

Calculate solar radiation on floor and
ceilingon 1, 4, 7, 10F

— Heat gain of the spaces
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Detail Analysis




Detail Analysis 24
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Detail Analysis
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Detail Analysis

Peak load [kW]

50
40

Peak load in summer season

30%

Peak load [kW]
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Peak load in winter season
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OPSI Analysis
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OPSI Analysis

Summer

Spring, Fall

Winter
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OPSI Analysis
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OPSI Analysis
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OPSI Analysis
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OPSI Analysis
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OPSI Analysis
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OPSI Analysis
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Future plan

1. Simulation of Energy Consumption in CBD, Sapporo

2. Simulation of Energy Consumption in Residential
Area, Sapporo

3. Database of Orthogonally Projected Sky Image
(OPSI) for all buildings (600,000) in Sapporo

4. Combination with other big data. (any idea?)

5. Combination with multi band radiation data by
Landsat 8
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Thank you for your attention

mori.taro@eng.hokudai.ac.jp
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Hokkaido

46°
Geography
44° Location Boundary between
northwestern Pacific
Ocean, Sea of Japan, and
o Sea of Okhotsk
‘ 42 : -
Coordinates 43 N142 E
Archipelago Japanese archipelago
Area 77,981.87 km’(30,108.9
7 sq mi)
Highest elevation 2,290 m (7,510 ft)
Highest point Asahi-dake
Country
Japan
Prefectures Hokkaido
Largest city Sapporo (pop. 1,890,561)
Demographics
Population approx. 5,600,000
1000km Ethnic groups Ainu, Yamato
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Traditional housings in Hokkaido

FARREEDEZFEL

House of “Ainu people” (Indigenous people of Hokkaido)
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House of “Tondenhei”(Pioneers of Hokkaido)
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Outlines of History

1945: End of WW2, we needed so many housing

1948: Dept. of Architectural engineering was established
in Hokkaido Univ. to develop buildings against cold
climate and earthquake

1952: Tokachioki earthquake 1952 M8.2 28 died

1953: dtE1E [ EE 2R F (R EE(Law of housing supply
against cold and disaster in Hokkaido)

1955: Northern Regional Building Research Institute
Large amount of housing supply to Hokkaido

1968: Tokachioki earthquake 1968, M7.9, 52 died

Oil shock -> energy conservation

Insulation without airtightness cause moisture problem

¥ ) HOKKAIDO UNIVERSITY



1989: Northern housing project

Hokkaido gov. makes the regulation of insulation and air
tightness in this project

1992: law of energy conservation

1993: Kushiro-oki earth quake, Hokkaido nansei-oki earth
quake, 260 died by tsunami

1995: Hanshin -Awaji earth quake, over 6000 died

1999: Standard for energy conservation, JPN gov. makes
the recommendation for heat loss coef.

2011.: Higashinihon big earthquake, over 20000 died,
Fukushima nuclear power plant was destroyed by
tsunami.

Renewable energy? Passive technique?
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Transition of Housing Style in Hokkaido
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House of “Ainu people™ (ndigenous people of Hokkaido)
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Northern Housing Project

Northern Housing is the project for high performance
housing in Hokkaido area.

The project was launched in 1989.

Japanese government didn’t have the rigid regulation
for a insulation, ventilation at that time.

The promotion of Northern Housing Project is
Do EREFELBELIZCELIEDFEFELY
RERIHRSNDRABAELLHEE"
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Northern Housing Project

3 elements

1. Higher regulations than Japanese standard

2. Registration to storage service for housing database
3. Construction by BIS (Building Insulation Specialist)
Benefit

Longer-term mortgage, 35 year

Subsidies from Japanese government (NH-ECO)

¥ ) HOKKAIDO UNIVERSITY



detail Necessary matters Recommendations
Long life Long-life Use of dried wood, water content is Consideration of
77 ‘ Durabilit under 20% Durability for external wall
i L] y Ventilation layer in external wall Layout change
(e ‘ Easy maintenance Ventilation for attic space
Storage of housing database
uA Maintenance plan for water pipe
E&am
Safety & hea|thy Universal Design for UD for elderly people, planning, Consideration of
- Iderl | difference in floor, etc. Safety for approach area
“ags” elderly p_eol) € . Prevention for VOC emission Protection from heat
i Indoor air quality Ventilation system
¥y \ Central heating system
R - R

Environment

Energy conservation
Low environment

Under 1.6 W/m2K (over all heat loss
coefficient / floor area)
In NH-ECO 1.3

Consideration of
environmental load
Snow treatment

F="8" .
s f im pact Under 2.0 cm2/m2 (corresponding gap Color, texture, etc
ﬁo Snow treatment area
7 j Tow In NH-ECO 1.0
Bislntst L Setback difference 1.0 m
Regional design | Regional resource Regional design Use of
Local material (Hokkaido area)
Hhlgh s L&
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Problem of Northern Housing project

The production techniques for high insulated and high
air tightness housing have been developed by NH
project.

But
The number of registration isn’t so many (2,000)

Because the regulations and the recommendations are
higher than general houses.

Especially, the planning of UD is difficult
pitch of stairs, area of bath room, etc. 16
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Improvement of NH
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Fr Comment for the housing by architect or contractor
I e, dew—————"— About design.

O M e People who want to know about housing can
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Future plan
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