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Development of the Sky Solar System
to encourage both
to accelerate natural energy development
and to promote intensive agricultural farming

Ben Nakamura
Architect, Planner, JIA, APEC, Architectural Institute of Japan
Professor emeritus of Monotsukuri Institute of Technologist

hlﬂ]iiiliil i-

| would like to express sincere mourning toj
sea has expanded and swallowed up the land . the Srilanka Tsunami Disaster.
- 2004, 26" Dec.Tsunami attacked the whole
Srilanka Shoreline, 31,000 people died,
500,000 people lost home, 78,000 houses
destroyed, 40,000 houses damaged.|
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F.1 the population living apart from home land in 2015
:Fopundmuvsngnmz_im\hiem{mwwﬂ m 17m high tsunami attacked, and

\

For the recovery of the Great East Japan Earthquake and

Nuclear Electricity Generation Accident
Huge earthquake attacked,

) *aEmEn
o Nuclear generator bursted.

Report from Fukushima 2015
Seamen has lost their sea,

farmers have lost their lands,
merchants have lost their markets,

not by their own will.

Families have been separated to live in
several houses, their communities have
been separated in many areas.

In the year 2015, still 130,000 people
have lived apart from home.

NSn §
Adea in whichdhe air radiation dose

is over S0mSV /year and ,
where citizens cannot come backe, ¥
{ '

may be over 20mSV.year ,

o
1l

and
where citizens are recommended not to live
— [T
It {.‘ can be less than 20mSV /year ,
' and whete citizens prepare to live again

For the recovery of the Great East Japan Earthquake and
Nuclear Electricity Generation Accident

Report from Fukushima 2015

Still Namie Town/ shore area
has not been clean up.

. Still many people lived in emergency house.

Government only manage their wills,
when come back.
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The city governments have buit the |

. 15m high retaining walls to defend

Report from Fukushima 2015 against the next tsunami, which, will
attack on hundreds years later.

By its tremendous disaster, the tsunami
and Nuclear Electricity generation
plants burst accident, the people
escaped from their houses, without any
belongings.

Many reconstruction demand increased,
It's a development babble.

... The construction cost has been higher,
7 lack of workers, rejection new work, etc.
Recover housing development started
in public, very few in private houses.
Because of their lost property

by Tsunami gnd Nuclear Acgiden

Report from Fukushima 2014

Fukushima Dai -ichi

Nuclear Power Plant

No.1: 460,000Kw1971
No.2: 784,000Kw1974
No.3: 784,000Kw1976
No.4: 784,000Kw1978
No.5: 784,000Kw1978
No.6. 1,100,000Kw1979
total 4,696,000Kw

11,March 2011, Tsunami attacked and Plant
Stopped by emergency electricity stopped.
Melt down of the core happened and

hydrogen burst destroyed No,1,2,3,4 plants. |

In 2014, many tanks are set on the hills.
Nuclear contamination water is most difficult [g
360,000tons stocked, 400tons/d increasing
30m Ice bar walls will be put around the -

plants (1500m) 30~40years needed to finish 2014 -
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Background 1
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Research Committee for the Low Carbon Society

Research for the
Realization of
Low -

in 2050

sponsored by Ministry of Environment

Carbon Society

background1

+ Ben Nakamura had organized
the Committee of the Low
Carbon Society in the
Architectural Institute of Japan

* Research for Three years,
2009~2011 was collaborated
with Tokyo University, Tokyo
Institute of Technology, and
Nihon university and others.

*  We have appealed 13
guidelines to realize actual city
to Low Carbon City in 2050

* However, We have not
concerned to the regional
energy development.

Recovery Plan for Fukushima Disaster Area
After the disaster, | wanted to stretch out helping hands not only for getting the spiritual

sky solar system.

The electric consumption per capita in 2010
is.4.2mwhl/y for average family.

Tokyo demand 154,000,000mwh/y
So-so(N-E) 819,000mwhly,

Iwaki (S-E) 1,432,000mwh/y.

Nuclear Dai-ichi generates 4,696mw
Renewable Supply (Nakamura Plan)
Solar 6,150mw

Wind 5,000mw

Ocean wind 20,000mw

Biomass 50,000mw = 81,150mw

| was confident the power of the
renewable energy is enough,
and no need of Nuclear Power.
Srilanka has tremendous
capacity, by strong sun and
ocean wind and wave.

relief, but also for getting the economical affordability, by thetland rent

vien Nakamura

with the elevated i
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Development for Sky Solar System
to make double effect for solar generation and free activity

EEEm—
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The d(;velopment criteria for the Sky Solar SysféArfi:
+In Japan, the area capacity of the flat lands for normal solar panel on the ground Is very small,

and competitive with normal land use.
-Normal Solar System needs land fill, cut and dig roots, and leveling the land, therefore, the cost for

the land formation is high.

*The cost for the preparation against the natural menace like earthquake, tsunami and typhoon is

also very high, because normal type is not needed to check the structural standard.

*The solar panels put on the ground is needed to prohibit the people’s entering into the site.

-Elevated Solar Panels is needed to be adapted to the low of the standard of the architecture in ordet
to arrow the people enter underneath the panels.

Could you hand your land to the solar panel single use in the 20 years?

Sky Solar System allows the multiple land use, and make the shade for the
land be cool, make the desert land be green, and change the land to the

park, road, car parking, agricultural development for the people.

©Ben Nakamura

Development for Sky Solar System

to make double effect for solar generation and underneath activity

5 Types of Sky Solar System
(®Cable Sky Solar
@High Pole Sky Solar

®Carport Sky Solar
@Solar Glass House (BIPV)

®Solar Curtain Wall (BIPV)

2016/6/21
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Aizu Wakamatsu b o
&% Carport Type s %
130w SKY SOLAR
e
/s i iti e
}Z Karuizawa Positive I-é%m e ‘:K’uﬁw‘a gaya control pond
°§a . Nasu Mt. area (s ) # High Pole Type
SHIUE. 2 g 2.4MW
32 iz g?%):;;{nﬁ e e 5 Jo—ban Hawal‘l}ans
o A Ci
|* Kobe Factory b R Carport Iﬁlz
He E:fgﬁ Carport Type
e ﬁ(,Z shi Matsuyama Plaza
il gt See through Type
HAHR L& v
Bt GY;UJ il 0 %uﬁL Daito Bunka Univ.
Shikoku Chuuou Farmirig® o %ﬁﬂ i Curtain Wall Type
High Pole Type % 30KW
SHE 1MW Mobara Factory
L Carport Type
. K 1.8MW
#25Nagakute Linimo Futsu Fac%ory
High Pole T: Cable type
¢ Eﬁmf test

First Concept Sketch:
Initial idea is started to use undeveloped space above daily activities

= =
Model Wind Test:
Wind durable test is needed

for Typhoon disaster. of Joints and construction method..

e

Implementation Scheme :

1/5 Real Material Model Test:

Real Material Model shows the details

*  ©Ben Nakamura and JFE Technos

Solar
CABLE type
=T

Proposals for
A Amusement Park Car Parking Space :

2016/6/21
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@ Cable Sky Solar Test Model in Futtsu

The Development of the Cable Type Sky Solar System
is to encourage both

to accelerate the natural energy development and

to promote the intensive agricultural farming
development.

SKY SOLAR

I ELEl&R Komai Haltec+ Provance

(® Cable Sky Solar Air Wind Test

Suspension Bridge technologies are used.

= L) . . ™
1 ’ b Wind test confirm the stability of the Skysolar
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Very stable, only 30mm move in the center of the poles,
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@ Cab|e Sky Solar *  ©Ben Nakamura
proposal: Cable Sky Solar above wild hilly slope

©Ben nakamura
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@ Cable Sky Solar proposal - cgenNakamura
above amusement car arkin
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@ Cable Sky Solar Proposal to Oota city
above rain hazard lake 2uw

en Nakamura and JFE Technos

@ Cable Sky Solar Proposal above a pasture field

6MW *  ©OBen Nakamura and JFE Technos

2016/6/21
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Proposal: ®Cable and @High Pole Sky Solar

For Nagakute City
Above Flood Control Pond / Play Park and a Market

.~

ORep Nakam

Cable Sky Solar System
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Usual : ténnis, squash, mini football / Play Park
Emergency: Flood Control Pond

3

—'H i . |
B
=\ In the central area, high pole sky solar

4 generates electricity on the canteen of
- the morning market.
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® High Pole Type Sky Solar

©Ben Nakamura and Komai Haltec

HIGH POLE type
AY & ol [ 2 o

High Pole Type Sky Solar above River Flood
Control Pond, Kumagaya City

u

ug-u-u

=

High Pole Type Sky Solar above Car parking ,
for factory, shopping market, amusement

facility, etc. High Pole Type Sky Solar above River Flood

Control Pond, under construction

10
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@ High Pole Sky Solar
above flood hazard lake Kumagaya City

/& | wm \%&Y SojarsSystem:
HL_K‘gnﬁhya iver Flood ~Confrot:
I & fﬁﬁpsﬁs {

Ben NaKaimura\ Komai Haltec, Kuriha;‘a‘*jj(ngyu

High Pole Type Sky Solar System for
Kumagaya Nara River Flood Control Pond, "
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Rivers floods 10times a yeaf.
The needs for 'this flood control ponds Sky Solar System will be increase for the high

climate change stage.
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proposal:
@ High Pole
Solar
above
Linimo Railway

Nagakute City

6
©Ben Nakamura Mmomai Haltec

proposal: 2 High Pole Sky Solar
above Car parking and Agri Field

©Ben Nakamura and Komai Haltec

12
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proposal: @ High Pole Sky Solar above shore walk way

Width 6.5m
Length 2km
900kw
=990,000kwh/y
" For the demands of this island
A LER 1m 6. 5m=6. 5m’
AR LEEH 6. 5 x 950#=6175m
BHHEYEREE 140kw/ i
EHEE 865Kkw
gl sHRRTE 866. 762kwh
(0B OEMTBNERE +1)
o eTERAY 3BITHM
+| BEFREARAHLY

CrhHflie & ESEHH

@ Carport Type Sky Solar

©Ben Nakamura and Komai Haltec

CAR PORT type
h—R—r24F

e e e ]
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® Carport Type Sky Solar
above Car parking
at Kobe Factory

@ Carport Type Sky Solar
for Promoting Smart Community
in AIZUWAKAMATSU city in Fukushima Pref.
For the heavy snow area

©Ben Nakamura and Komai Haltec

S e # " Lﬁ'ﬂ
Fukushima Pref. and the City government made a resilient strategy for the emergency energy
for the mountain basin for the occasion of the disaster by the heavy snow.

These challenge to make the city resilient against the disaster,

is one of the new regional strategy after 3.11 disaster

2016/6/21
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Aizu Wakamatsu
Carport Type
1.3MW

The panels are
elevated above 2.5m
: of the snow depth,

The carport is cleared
by snowplows
In every morning

 SKY SOLAR

' $?§E?+Eﬂ#/ LTy Y

® Carport Type SKY SOLAR
Electric factory developed renewable energy

Carport Type
Sky Solar system
is to make roof
on the carpark.
Normal type
requires

5m to 7,5m span
forthe 2to 3
vehicles.

' SKY SOLAR

s

Hml‘Ben Nakamﬁra LR (44 Facility Co. jp

2016/6/21
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@ Carport Type SKY SOLAR for Bus Station

Tokyo metropolitan Government to accelerate to develop renewable energy

Bus carport needs long span and the 4m height,
which needs truss structure system

@ High Pole Solar System with Agricultural Industry

“6” sector development,
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©Ben Nakamura and Komai Haltec

The new strategy of the ministry
of the agriculture is

“6” sector development.

For this strategy, Sky Solar
System is most useful solar
sharing system

“6” sector development aims
Integrated development

with multi sectors

around agricultural development

18t Ind.: agriculture

2" |Ind.: downstream industry
+energy generation

3 tertiary Ind: direct IT purchase
+sightseeing

1+2+3=6

2016/6/21

16



©Ben Nakamura

@ High Pole Sky Solar System
with Agricultural Industry

Flower Garden

Flowers and Agri-Clops needs less
than 50% of the solar energy

Light Intake Capacity for species
Rice padi: 40~50 Klux
Tomato: 70
Lettuce : 25
Grapes, Peaches: 40
Flowers : 5~10~15

ref: Sun in fine : 100~400 Klux
in cloudy : 10 Klux

©Ben Nakamura and Komai Haltec

6! Industry Development in ShikokuChuo City
Solar energy sharing withagriculture

For the Pine Bonsai nursery TMW SKY SULAR

—

T TR S TR W BEIIE SRR B
: R e S

2016/6/21
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@ Sky SOIar “6” SeCtOI’ Center __ Sky Solar with FLOWER

Development
Flower Park Proposal for lidate
village in Fukushima

® Glass House Solar 2006, Nara

design : Tamiya Glass and Ben Nakamura

l!l:: =
[’”" e

ORVHEUER + h RS

HEFHH

2016/6/21
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® Solar Glass House (BIPV) Type SKY SOLAR
for the Pocket plaza in the shopping street Higashi Matsuyama
For the seasonal festival

{ SKY SOLAR

® Solar Glass House (BIPV) Type SKY SOLAR
for the Pocket plaza in the shopping street Higashi Matsuyama

For the seasonal festival

Higashi Matsuyama
Pocket Plaza
Solar Glass House|

Type

SKY SOLAR

2016/6/21
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® Solar Curtain Wall (BIPV) Type SKY SOLAR for the Building Facade
Daito Bunka University lecture House Curtain Wall

® Solar Curtain Wall (BIPV) Type SKY SOLAR for the Building Facade
Daito Bunka University lecture House Curtain Wall

2016/6/21
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® Solar Curtain Wall (BIPV) Type SKY SOLAR for the Building Facade
Daito Bunka University lecture House Curtain Wall

Sky Solar Curtain Wall type
Built Integrated Photo Voltaic system

See through type double glazing with 40mm
slit, which make space warm by direct gain

in
1
N
Tal
it

Daito Bunka Universit]
2006

3. Scope of the world wide contribution

A) Wares of Great Britain,

| was invited by the peace group of the Wares, and gave some idea to develop
the renewable energy in the Anglesey Island as “Natural Energy Island”,

and appealed to the people not to redevelop the renewal of the nuclear
generation plant.

B) the desert of Cairo, Egypt,
| proposed the idea to develop the Sky Solar System on the desert skirt along

Nile river.
The space structure along the Nile, built environment are built along the river,
and over the city area, the huge area of the sand desert area cover the land.

If the Sky Solar System is developed in this fringe area, the shaded area will
be spread to the desert, and green vegetable will be produced under the solar

panels.
This idea will encourage both to accelerate the natural energy development in

the sky and to promote the greening the land to the agricultural farming for the
people.

2016/6/21

21



©Ben Nakamura

Fig.24. Sky Solar System for
Anglesey Island of Wares

J&r mine site

D8en Maksmura and Komai Haltec

proposal: to make
Anglesey of North Wales
o be a self-sufficient island
by Sky Solar
and renewable energy, not by nuclear.

Fig.25. Sky Solar
System above Copper
Mine

05

Parys Moutain §

Copper Mine &

Proposal for
Ground type
solar erectricity
genaration
system

OS5 Parys Moutain Copper Mine
\a

2016/6/21
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Sky Solar System Proposal for the sand desert in Cairo, Egypt

9 +Water keeplng

Fig.27. Cairo City and Nile River wate o ;

1

These idea is to create the shaded area under the solar panels
And to create multiplé activity land use, which will be more useful
in the tropical area, Asia monsoon, and desert area.

Sky Solar System Proposal the shaded way
for the GOOD WALK Project for Bangkok

1 am promoting to Thai Bangkok friends
: " to develop this Sky Solar System
lulomsﬁ]mmum ' ? It is useful
naumunoqmﬁa the tropical areas in the Asian countries.

€7UU191-UNIAAIIKEU
nNWIAU-N133nsgusuln
1 5 £uU

@
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Sky Solar System Proposal the shaded way

Sky Solar System Proposal for the Sun Control Agriculture
for Chian Mai Thailand

2016/6/21
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HBasic Concept for Ideal Environmental Cityl

communities and self-reliant resilient setilement

circulatory and open-end

low-carbon shrinking-population era, where local characteristics are cherished.

,Natural\
Energy {

outside world.

_ies and r

1) Recognize need to switch from a sense of values that takes
for granted the sort of continuous growth and development
that gave rise to contemporary society, to one based on sym-
biosis with Nature and the cancepts of “resilience” +“mot-
tainai”, that contribute to low carbon society.

2) Aim for settlaments and buildings that are self reliant and
resilient in the small environmental world of their immediate
surroundings while having open systems connected to the

Aspire for eco-lifestyles with low CO2 emissions that attach
importancs to local character, history and humanity.

4) Think about local energy supply and circulation, beginning
with systems based in the vicinity such as solar and photo-

voltaic, thermal heat storage and geothermal heat.

5) Setup a land-use syslem that loosens urban-rural boundar-

ban farming possible.

and farming

ard so as to allow effective use of vacant plots and make

0N g) Switch from individualism to sharing society, from Ilvmg

magma

©Ben Nakamura

ning to ensure local

alone to a variety of making multi-g
geo heat earth residences and community sharing feasible.
Far transported energy X ‘ | O}/newable Energy | 7) Comp disaster p

at the town plannmg and management level, both “soft” and
“hard” , and integrate them into zoning and communlly plan-
in the case of di

ion, sharing
for the national and local governments as well a3 for the citizens for the reaiization of 2
low-carbon society.

& Decemtier 2014

niroduckon of parbcipaiing crgarizaiions

Issues for thi il for g a Lo rbon Society

1. Promating low-Garbonization in society development

2. Identifying problems the vision of
future society in 2050

3. Dealing with population reduction, ageing, disaster prevention and
changing values

4. Evaluating measures for climate changa adopted by various minis-
tries, agancies, bureaus and municipalities

5. Studying the management of area energy and renewable enargy

6. Proposing a low-carbon lifestyle

7. Conservation and utilization of natural resources such as forests,

and

Council for Promoting
a Low-Carbon Society

Emmmmgnhrmmmmnymmnf

water and ecosystems

8 Summarizing the challenges in resource-recycling-based urban com-
munities

8. Evaluation of earihquake disaster reconstruction projects from a

11. Examination of methods related to policy and structural reform pro-
posals for ministries, agencies and local govemment offices

12. International cooperation

13, Others.

General description of the
Council for Promoting a
Low-Carbon Society

[Participating Crganizations]
Public Interest Incol

ciations: The Society of Healig,
Aa-Gonditoning ne Sanitary Engr-
nsenng of Japan, The Jspan Insttute
of Arcrvtects; Jdapan Fedaraton of
Archiects & Buiding Engresrs
Amociobon: The Gty Planng
Instia of Japan, and Japen Assoc-
ation for Real Estate Sciences.

General Incorporated foundstions:
bnsbiule for Busising Envonment snd

Japanese Assomaton of Buldrg
Macharaal ond Blctrcsl Engineer.
Asanciation of Buiding Enginsering
and Equpment, Japan Fadarabon of
Housing Organcaens, The Inabiuie
of Elocirical Insiallation Enginesra of
Japar, Japan Distict Healng & Cool-

tors: Architsctural Intitate of Japan
Japan Stuctural Conzultants Azzocr
atom, Japan Associaton of Archisc-
turad Firma. Japan Solar Energy Saei-
sty. and The Japan Wood Reseorch

[Date of Establishment]
22 duly, 2014

i Oftice]
Architastural Insthute of Japan
hiba, Minato-ku, Tokyo
1088414

2016/6/21
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The Sky Solar System
will save the world

Ben Nakamura
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