Royal Resort Nasu

It is an oil alternative energy by the use and the use
of the biomass fuel for a craze for residual heat,
abolished bath of the hot spring

4 R

The Nasu Onsen area meeting for global warming
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e Opportunity

The severe flood that took Nasu
August,1998 1,254 mm 1week

Nasu Onsen received a crushing blow

Abnormal weather by the warming.
It IS ... that | can contribute by hot

spring supply business.
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® Why was the Nasu flood generated?
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@ The thermal energy that the hot spring is kind to the earth
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Meeting of source owners.
Nasumachi hot spring protection development association.
Meetings such as hotels using a hot spring.

Nasu Onsen hotel cooperative.

b

The Nasu Onsen area meeting for global warming

Dispatch from Nasu Onsen

As for the true intention, it is suppressed the management

by the fuel remarkable rise
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Change of the fuel price

Exchange Japanese Yen/
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Heavy oil Japanese Yen/Liter
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@ |t Is ... with the hot spring

A hot spring is defined as its temperature Is
upper than 25 degrees Celsius or its element
Includes more than one ingredient below.

(except the gas-related thing), free carbonic acid,
lithium ion, a strontium ion, a barium ion, a fellow or a feh re-ion,
the first manganese ion, a hydrogen ion, a bromine ion,
an iodine ion, a fluorine ion, a hydroion arsenate,
meta arsenious acid, total sulfur, meta boric acid,
meta silicic acid, bicarbonic acid Soda, radon, radium salt.




Royal Resort Nasu

And the hot spring IS precious
resources and treasure.
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e \What Is the hot spring supply business?

Home
Water flows from a
faucet.
Water Bk
| Pipeline — "%
Hh iR EE

KIS
A hot spring flows
from a faucet.

Hot spring Pipeline
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@ The difference between hot spring and water?

It IS heat capacity.

/@E@ When | take a shower,

) Wwater flows by all means
N first,

It is cold E%

Shower room
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Hot spring water is warm at the beginning but
it also cools down when its flow stops.

Temperature of bathing and the shower Is
40 degrees Celsius - 42 degrees Celsius.
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A pipeline architecture of the conventiona

hot spring supply business.

[
A pipeline of the form such as the fishbone. The source %)

Hot spring user ,: i

Hot spring user {_

Hot spring user { : W

Hot spring user

b
Hot spring user

v

Hot spring user

| discharge a hot spring

g
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| changed it into a central control method

[fEIR7 =z ]

The source 444

-/

A”/ I
Tank of the

hot spring

Hot spring user
|

Hot spring user
|

Hot spring user

Tank of the
hot spring
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Boiler facilities
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| will warm it why

v
| am for an effective calorie.

v
What is the effective calorie?
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Effective calorie
Heat gets away from appearance $t s high
|

I I I P42 degrees Celsius
/ b am low

validity calorie

In a bathtub

41 degrees Celsius - 42 degrees Celsius

Drainage calorie

The hot water which flowed out to where?
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By the way, It Is ...

How big are the Japanese hot
spring reserves?
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Document of Ministry of the Environment of 2005

The average temperature of the hot spring 50 degrees Celsius

When | warm quantity of total gush with kerosene 3,250,000 L/Year
The CO2 discharge by the kerosene use? 20,500,000 -  2/Year
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Basic scheme

| use the residual heat of the hot spring.

Nasu

The source 72 degrees Celsius

v

| use heat of 30 ' i > Hot water supply
degrees Celsius eat exchanger

> Heating

<€
Bathtub 42 degrees Celsius
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| use the waste heat of the hot spring.

Abolished hot water from a bathtub 42

degrees Celsius |
——> Floor heater
| use heat of 30 | Heat exchanger
degrees Celsius — > Heat source water
< of the heat pump

Drainagel2 degrees Celsius
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About a heat exchanger and a heat pump

Do you use used hot spring water again

Even If the hot spring is polluted, the thermal energy is

100

i L/min

not stained.
Water Warm water
10 °C 20(°C
130, L/min 130| L/min
v A
HEX  (FESEE181 kW)
A \V/
Abolished hot water Drainage
40\°C 14°C

100

L/min
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a) What Is the heat exchanger?
Plate-type heat exchanger Design of the flow between the plate

v 7
5
¥ 4
{; V|
I} F

r
! Z,

I,
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b) What is a heat pump?
It IS a system drawing heat.

e Image of the heat pump e Image of the boiler

Heat flies

Atmosphere h

Theral energ Thermal energy

L<

T

Electricity _
1 Fossil fuel
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e Structure of the heat pump

Electricity 1

<

Atmosphere hea X

// 30kg(5HB 10°C . . 100kg(=MH 130°C
@ Compressor T —l | s
£ |

Cycle of the CO2

refrigerant
e —
\\@ ;

Expansion valve
30kg(SH) 5°C - 100kg(SH 20°C

Heat exchanger Heat exchanger

b

Abolished hot water

Heat pump unit Tank unit
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@ A merit and a demerit by the difference in heat
source of the heat pump.

Water heat source type

© Because there is not the ability decline by the season, COP is stable.

> A decline of COP for the transportation power..

Air heat source type
© Generally, it spreads.
> COP depends on the temperature. When temperature falls; of COP decrease.

> |t becomes necessary to take the frost, and, for the winter season, COP falls
down by just that much.
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@ Performance numerical value graph of an air heat source type and the
water heat source type

I nsngasyy |

gEma0E [ B

WEMFDOO

=== Air heat source type

Water heat source type

Water heat source type + transportation power

0 |
1A 28 3B 4B SA 6A 1A 8A 9B 10A 1A 128

AR C) -36 -0.5 -0.2 6.6 12.4 16.8 20.8 20.9 11.9 11.5 1.7 0.5
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Activity and result of the meeting

In 2008 "'Operation of Ministry of the Environment
one article of stop warming one village size"
| win "'a prize for hot spring energy"'
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In 2009, | was chosen as ''new energy 100 selections™

of NEDO.
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For 2012 years, it is "'2012 low-carbon cup national
conventions' participation
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"Best global prize" receiving a prize
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A lecture and the results of the visit society
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Growth of the meeting
| open it to all types of industry.

The use of the pellet.

e Nasumachi is forestry, agriculture,

a town of the live stock farming.

| aim at the carbon neutral
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What is carbon neutral?

The tree photosynthesizes and
grows up.

When | grow up, | take in CO2.

CO2 is offset.

Felling | make a pellet Combustion

® [he mechanism that Is kind to the earth

Local production for local consumption is an ideal

\

For example, because CO?2 is drained from Brazil during transportation when | bring it.




Back forest design

| pick it out in the stormy cedar and population forest of the hinoki,
and regenerate it well in the safe forest.

Village forest design

Reproduce Mt. village around the things
such as houses safely brightly in the forest.
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There Is not photosynthesis

Trees crowd
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After thinning
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The village forest

MENIEIRVICHNSIEEIEGYED
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The forest which | maintained
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Use of thinning materials

Partly to a desk and the chair ?
of the school. ¥ o

Thﬂ-'w"d-



Royal Resort Nasu

y heavy oil conversion
Is 30,054 kiloliters, <

Quantity of discarded wood

: |

130,000,000
2,150kcal kqQ)

y kerosene conver3|on
it is 331,511 kllollters

The tree which is thrown away V\m
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It becomes rubbish if you throw it away,
but becomes resources if you use It.
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Pellet stove

=
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1 B
) JE B

RLyEH R E—L

A local company makes thinning materials of Tochigi a pellet.
A local person uses the pellet.

X

It

TR v EFIE |—

X
)
i
N

ARZART FRMHE S

p

we (B |

Local production for
local consumption

AR of the energy concludes
FHEFEILRILBES in this way.
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Introduction of the pellet boiler

A local hot-spring hotel introduced it.

(Bi) FHEDMHERETECEARBMERQALE) RRFX-§
%% 2 BERHA BAFREH sy
- R TB I 3% e 5 _
UIRLTBER-SOC0F oy reah [phst @ittt a— Ziﬁ%fﬁ?mﬁm%@“ 32,350]
HEH L Ei.
HEZFAHIA %
BIOIH Co2bt BHIHT B TSI | BRI e 7B
)] PTCDE E y A I'& —FH—=F | .-.4?% N ;E
220 HREE 12 HERBRENEERNE | O
-ENFEC-M T ITIY ]
EBIRERUREAL oM A :ﬂ?ﬁ%ﬁfﬂ_ T
J-ICESZHIERERETD  RRAE (R EHLKR . LEDHE 23,075
2 B RS |
DFbY b —ICO28IER 7= T [DELYRYNTI—I8L - TIUFIUFO—5— e
i LER | LED# AT -
A ERHETR %




Royal Resort Nasu

@ | performed the Tochigi's first "emission trading".
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The emission trading results of 2011 are 234t-CO2
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New action
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"Emission

trading" of the
program type
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lllustration of the emission trading of the program type
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Future development

1) | utilize a subsidy of Tochigi and promote the
iIntroduction of the pellet stove.

2) | hope for participation of Nasumachi. Py
School

| begin with the planting to
children clearly and.

3) | promote the introduction of the pellet boller.
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“Kind to global environment”’
IS equal to “kind to a wallet”.




The opposite of
“success’

IS not “failure’.




The opposite of
“success’

IS “doing nothing”.



Let's start together!

Thank you very much for your
kKind attention.



