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MAJORACTIVITIES

mDevelopment of Show Melting System
Research/Design/ Construction/Fabrication and
Maintenance

mDevelopment of Natural Resources
Hot Spring Development/ Geothermal/ Ground Source

mEnvironmental Protection
Soil & Groundwater Remediation
Artificial Recharge of Groundwater
Development of Ground Source Heat Pump System
Development of Aquifer Thermal Energy Storage System
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COM PARISON OF SNOWY CITIES
IN THE WORLD

Source : Show Research Center. Japan
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COPM ARISON OF WEATHER CONDITION

Annual Max. temp. : 16.7°C
Annual Min. temp.: 7.5C
Annual Precipitation : 1163.0mm

Andorra Hok
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Annual Min. temp.: 5.3C
Annual Precipitation : 1106.5mm

Annual Max. temp.: 17.5C
Annual Min. temp.: 6.4C
Annual Precipitation : 687.1mm
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SNOWDEPTH & SNOWFALL

M aximum snowdepth
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IN FRONT OFMY HOUSE: Feb, 2013

Show is beautiful.

But snow disturbsthe
Life of snowy regions.

In Japan, several
Hundred thousand
residents, or even
more than million
residents living in

snowy regions
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TURNING POINT OF SNOWY AND
COLD AREA WORK IN JAPAN

1957 The Act on Special M easures concerning
Maintenance of Road Traffic in Specified
Snow Coverage and Cold Districts was
Introduced.

1990 Studded Tires Regulation Law was
Introduced because of pollution of the
fine particle.
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SPECIFIED SNOW _COVERAGE AND COLD

DISTRICTS IN JAPAN

mSnow Coverage Area

Maximum depth of the snow in every

5 yearsis above 50cm average.

mCold District Area

Average temperature in January in

every 5 yearsislessthan 0 C.

60% of the area

22% of the population

232,200m°

28 million people
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Japan's snowy and coid regions

Snowy and cold regions account
for about 60% of Japan's land area,
20% of the nation’s population
lives in these regions.
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HOW TO CONTROL SNOW PROBLEM
ON THE ROAD IN JAPAN

Snow Removal in the snowy city Spreading anti-freezing agents
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HOW TO CONTROL SNOW PROBLEM
ON THE ROAD IN JAPAN

Snow-flowing gutter

Snow-flowing gutters keep roads wide enough for winter safety and comfort.

Post-installation

: (National Highway 12 in Asahikawa)

Preinstallation
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oM SWITH SPRINKLED GROUNDWATER

1961, Snow Melting System used groundwater sprinkled from pipes installed
on the road was produced in Nagaoka-city, Niigata pref.
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PROBLEM OF SM SWITH SPRINKLED GW

The use of excessive amounts of groundwater
resulted lowered groundwater level.
— Led to land subsidence.
S T
New, better solution was required.
— SM Swithout Sprinkling GW was produced
by JGD in 1982.
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OM SWITHOUT SPRINKLING GW
SYSTEM

This system consists of pumping well,
recharge well and heat radiatio‘n’pipes.

e Wi

% %

:". fiation pipe S
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Pumping well Recharge well
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ADVANTAGES
SMSWITHOUT SPRINKUNG
GROUNDWATER

YcEnergy Saving and low
running costs because of
heat energy of
groundw ater.

YrConvenient for
pedestrians because of
no water sprinkled and
no splashed.

*No land subsidence
because it does not

waste groundw ater.
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DESIGN OF THE SYSTEM

Climatic Conditions

YrAmbient temperature
YrStrength of Showfall
YrTemperature of Snow
PWind Velocity

Above data for more than

5 years are analyzed.

Andorra ok

{0k

Heat Required

YrHow much heat is required
for snow melting?
YrHow much heat is required

for deicing?

Designed value iswhichever

larger between two.
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DESIGN OF THE SYSTEM

Design of heat radiation pipes

Depth and pitch of heat
radiation pipes are
designhed according to
how much heat
required, groundwater
temperature and
pavement materials.
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RECORDS OF CONSTRUCTION IN JAPAN
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ANOTHER SNOW M ELTING SYSTEM S

SM Susing ground source
(Shallow geo thermal)

SM Susing biomass

SM Susing air heat

SM Susing ocean heat

SM Susing hot water boiler

etc.
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oM S USING GROUND SOURCE

Bacic Component of the SM S

using Ground Source

Basic component of the SM S
using Ground Source Heat Pump
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LIST OF HEAT SOURCES

CONSTRUCTION AREA
1,430,000m*(PUBLIC WORK)

GROUNDWATER
1,134,000m* 78.8%

BOILER

187,000m* 13.0%

OTHERS

2& 71,000m* 4.9% .
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TYPICAL INSTALLATIONS OF THIS SYSTEM
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TYPICAL INSTALLATIONS OF THIS SYSTEM
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oM S FOR RESIDNCIAL USE CALLED “JOSANE"
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oM S FOR RESIDNCIAL USE CALLED “JOSANE’

COST COMPARISON WITH
ALTERNATE HEAT SOURCE

\25,922-

\

If being of the groundwater
use, the running cost is
about 1/ 10 of the electric

heat snow melting .
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COM PARISON OF CO2 EM M ISION
SMSUSING GW, KEROSENE AND ELECTRICITY

SNOW

HEAT OPERATIO CO2
M ELTING CONSUMP | CONSUM P
CAPACITY AREA NALTIME EM M ISION
(W/ m?*) . G)) | YEAR(kQ)
(m)
USING GW 135 1,500 1,000 15,000 — 7,020 1.00
USING 9,450
e 135 1,500 700 20,300 54,970 7.83
USING
EETIETY 135 1,500 700 178,500 83,538 11.90

[ Condition of the reviewing for the CO2 emission calculation]
mPlanning Area : Walkway =1,500m* (L=300m, W=2.5m, Both side)
mHeat Capacity to melt snow qt=135W/m’
mSnow Depth/hour =h=1.6cm/h, Temperature=-3.1°C
mCO2 emission-factor of KEROSENCE is used by data from Global Warming Act.
mCO2 emission-factor of ELECTRICITY is used by data from Tohoku EPCQO’s 2009
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ANOTHER POSSIBILITY TO USE GROUNDWATER
ATES SYSTEM = [ Aquifer Thermal Energy
Storage 1

This system effectively utilize the heat energy of
groundwater.

It cuts carbon dioxide emissions and reduce the heat
Island effect by limiting the release of waste heat from
air conditionersto the atmosphere.

Technical improvements are expected to further reduce
costs and enhance the system’s performance , and to
make the system popular in Japan.
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HEAT PUM P AIR-CONDITIONING SYSTEM USING ATES (1984 to

2011)
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Winter Application

Summer Application

Commn Application
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DEM ONSTRATION OF M EASURES TO COPE
WITH GLOBALWARMING, 2011

BY MINISTRY OF ENVIRONM ENT

mMitigation of influence of ATES
on the underground environment. (o11to2013)

Promoted by

eProfessor. Hikari FUJI, Akita University

ePh.D. Yohei UCHIDALIMayumi YOSHIOKA, AIST
e JGD
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ENERGY TREND IN JAPAN

After the Tohoku earthquake and Tsunami 2011,

the discussion is proceeded with about the use of the
renewable energy.

But almost all discussions talked about how to make
electricity.

We have to think about how to save energy and how to
use the natural heat energy which is sleeping
underground.
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THANK YOU

CONTACT Masahiko KATSURAGI
EXECUTIVE DIRECTOR
TEL +81-23-688-6000
FAX +81-23-688-4122
MAIL m-katsuragi@jgd.|p
WEB  http://www.|jgd.co.|p
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