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Organization
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 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.



The R&D projects for student

1. Energy management of public facility, non-public facility (Hokkaido 
Univ.) in Sapporo city

2. Air-conditioning system for Data center

3. Analysis of influence of thermal environment on human health

4. Pre and Post occupied evaluation for Hokkaido R housing project

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

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

7. Development of sustainable housing with regional design

8. Improvement of working environment and energy efficiency for 
office building

9. Renovation method with external Insulation 
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Prof. Hirofumi Hayama
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Assist. Prof. Koki Kikuta
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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 VTT (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



Presentation

1. Evaluation system for NORTHERN HOUSING

1. History of Hokkaido Housings

2. Northern Housing in Hokkaido

3. Regulation of NH

4. Evaluation Sheet

2. Numerical Simulation of Thermal Load & Thermal 

Environment with GIS

1. GIS in Japan

2. Researches

3. Future plans
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Numerical Simulation of Thermal Load & Thermal Environment 

with GIS

WHAT IS GIS?

GIS = MAP + INFORMATION
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GIS is Devlopping
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WHAT IS GIS?

GIS = MAP + INFORMATION



GIS is Developing
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_ID 38803 38804 38805 38806 38816 38817 38818 38819 38820
SP_ID_1 269237 269238 269239 269240 269250 269251 269252 269253 269254
市町村 1 1 1 1 1 1 1 1 1
大ゾーン番 2 2 2 2 2 2 2 2 2
中ゾーン番 3 3 3 3 3 3 3 3 3
小ゾーン番 1969 1969 1969 1969 1969 1969 1969 1969 1969
用途地域 22 22 22 22 22 22 22 22 22
細区分 1 1 1 1 1 1 1 1 1
敷地番号 2001 2002 2002 2003 2020 2021 2023 2024 2025
敷地面積 240 358 0 218 92 213 135 402 182
棟番号 1 1 2 1 1 1 1 1 1
小分類 41 41 42 41 41 41 41 42 41
細分類 0 0 0 0 0 0 0 0 0
構造 1 1 1 1 1 1 1 3 1
建築年 1967 1967 1967 1967 1981 1967 1991 2000 2002
地上 2 2 3 2 3 2 3 3 2
地下 0 0 0 0 0 0 0 0 0
建築面積 49 86 76 40 47 49 71 277 97
延床面積 66 119 152 60 116 66 126 780 152
駐車場面積 0 0 0 0 0 0 29 0 7
様式Aキー 2.03E+14 2.03E+14 2.03E+14 2.03E+14 2.03E+14 2.03E+14 2.03E+14 2.03E+14 2.03E+14
用途地域名 第二種中高層住居専用地域
指定建ペイ 60 60 60 60 60 60 60 60 60
指定容積率 200 200 200 200 200 200 200 200 200

建物用途名 専用住宅 専用住宅 共同住宅 専用住宅 専用住宅 専用住宅 専用住宅 共同住宅 専用住宅
母屋付属屋 母屋 母屋 母屋 母屋 母屋 母屋 母屋 母屋 母屋
構造名 木構造 木構造 木構造 木構造 木構造 木構造 木構造 耐火構造 木構造
建物用途別 31 31 32 31 31 31 31 32 31
建物用途0 住宅 住宅 共同住宅 住宅 住宅 住宅 住宅 共同住宅 住宅



GIS is Developing
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13

GIS is Developing, DATA from ALOS



14
GIS is Developing



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

→ 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

1. Build Urban Form by 

GIS data

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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Spatial data (map data) +  

database (number of stairs)
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Sapporo station

Detail Analysis
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B-B’ section

A-A’ section

大通北1条雁来通 南1条通北3条通 北2条通 南2条通 南3条通

札幌駅前通西5丁目通 時計台通西7丁目通 創成川通道庁
旧本庁舎

月寒通

石山通

Detail Analysis
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Detail Analysis

vernal equinox

autumnal equinox

summer solstice

winter solstice

Daily solar radiation Wh/m2 Daily solar radiation Wh/m2
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Perimeter zone, Width = 5m 

Interior zone

Window

Calculate solar radiation on floor and 

ceiling on 1，4，7，10F

Standard office building in Japan

→ Heat gain of the spaces

Detail Analysis
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平成26年度 空間性能システム部門 修士論文発表会

大通 

札幌駅↑ 

モデルB 
モデルA 

モデルA 

モデルB 

大通 

札幌駅↑ 

モデルB 
モデルA 

モデルA 

モデルB 

Detail Analysis
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Detail Analysis
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Summer

Spring, Fall

Winter

OPSI Analysis
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エリアA
エリアB

OPSI Analysis

Area A: CBD in Sapporo Area B: Residential area in 

Sapporo
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OPSI Analysis
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sky

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
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Traditional housings in 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: 北海道防寒住宅建設等促進法(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 
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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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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

“あったか長持ちともに育む北の住まい”

“次世代に継承される良質な資産となる住宅”
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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)
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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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Future plan
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