Vertical farming and
Plant Factory
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o 169m’=13mx 13 m

0% 8mx 10mx 10 & =800 m?

O FH T + cfEF = 169-80 = 89 m’

o Pt kiR A e k4N 2d LED

(660 nm )
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Cultivation area: 800 m? in 169 m? building (multi-layered system)
Production capacity: 1.5 million lettuce heads per year
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Cultivation area: 800 m2 in 169 m? building
Production capacity: 1.5 million lettuce heads per year (150-200 ton)

NFT hydroponic system
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Transporter
: NFT channel
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i (Watanabe, 2001)
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O 150~200 tons/year
187.5~250 kg/m?s 32 % & & 5#/year
88.7 ~118 kg/m%4. % w4 4#/year
O 150 ¥ heads/year
1875 heads/m?# 5 % 5 & f#/year
887 heads/m?s. » 1. 4 /year
100 ~ 133 g/heads
O 4 Eat 4 E5900 &/ p
O 254pP x59004k/p eh A& it =150 &

O Building 7 sites all over Japan in 2007
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o Edible (high quality and tasty)
juvenile salad greens

o yield of 3 kg/m? for an effective 14
days growing time from seed

o at 24°C, 1200ppm CO,, 88%RH

o 20-4 hrs light-dark period using a
locally built red/blue/green LED
array.
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o 3 kg/m?/ 14 days

N AU
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78 kg/m?/yr for ¥ k& 27
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4 shelves x 12 units X 2 rows (384 Trays)

Production Capacity: 270, 000 plants/month
3 million plants/year

Tokushima Seedling Co.
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Total Floor Area: 91 m?, Contain 488 plug trays
or 32,256 Tomato transplants. Annual
production capacity of 400, 000 transplants

16



17



35

h

WP TIBRETHHiEMER - BE - 8 - COZRE -~ 55 - MERANBHEFRIER

F - LSRR RS Sensor)Fund - FiEANRIEERERE R RFERIE - R {ERTEAE
HERSEST - TMEREIAEERSENTIE - BNEEETE - RETHE » TOEMNEER
o TEERTUEST - B EEESENERE T LA iTEaanme -
EIEMETE - TERAHEE [ AMES(You are what you eat) | » EIEFENZEHR ALE
SEEEMNEEY - P TIEENNEIEE - EnEE S NEN=2 X0 ERIE B E
LIRYERE - 2007~200852FRE0R - E BFEAAER TIRIsETEES Y  FRET e 8
BELASETNREFENLEERR - EEEEEREE -

LIRS ERESE - iED TIRRIRS IR NTIEEE/ - L AFEHRE - £R(BEFERBREN
EEF LU - MEH TIEHENERFERTR25008 » E 1WaIthPER-T3 - B EiEE
B AR EE - RERREN -

R TEE P « MEZIMEATED [E2EIEED TS| REIEEH - REXRENES
IRIEUIEE + BetRMEEERBERRFY - REHEL - &8  EUEERRE MR R
HIERAEE - SRV EENEEREES - ERERARARLHEN TS » (EHEmigE
F- EREEHITHHT  hiizkJETE-

18



Fairy Angel Inc. p #
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Fairy Angel
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Clean room
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o In a major business district of
Tokyo, a High-Tech
Underground Urban Organic
Farm provides training to
aspiring farmers...

o An underground rice and vegetable field beneath
an office building in Tokyo's Otemachi business
district.

o This urban farm - in what used to be the vault of
a major bank - is maintained using computer-
controlled artificial light and temperature
management.

o It was brought into being by a personnel company
as a means of providing agricultural training to
young people who are having trouble finding
employment and middle-aged people in search of
a second career.
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o The hi-tech vegetable patch, called Pasona 02, is
located in the Otemachi Nomura Building in the Tokyo
district of Otemachi, where many major corporations
have their headquarters.

o The "field" has an area of about 1,000 square meters.
Tomatoes, lettuces, strawberries, and other fruits
and vegetables are grown, as well as flowers and
herbs (100 different produces). There is also a
terraced paddy field used to grow rice.

o In the absence of sunlight, the plants are sustained by
artificial light from light-emitting diodes, metal halide
lamps, and high-pressure sodium vapor lamps. The
temperature of the room is controlled by computer,
and the vegetables are grown by a pesticide-free
method in which fertilizer and carbon dioxide are
delivered by spraying. Hydroponics, in which plants are
grown in water and hardly any soil is used, is one of
the methods of cultivation used in the facifity.

Technical Assistance...

o Prof. Masamoto Takatsuji
School of High Technology for Human
Welfare
Dept. of Biological ScisRB AT T 50
Technology
Tokai University
http://www.ncc.u-tokai.ac.jp/

o Research field: Agricultural environmental
engineering
Plant Factories, Plant culture using LED
and LD




Project main sponsotr...

o PASONA Group (Human Resources
corporation)
http://www.pasona.co.jp/english/
http://www.pasona.co.jp/pasona o
2/

o In partnership with
Kanto Employment Creation
Organization, Inc.
http://www.kantou-
kikou.co.jp/company_e.html

GOAL of the project

o Training/Capacity building to create job opportunities
in the agricultural sector.
This urban agricultural training facility focus on former
"freeters" (Japanese young people who hop between
part-time jobs) with an interest in farming. Through its
AEricuIture Internship Project in the village of Ogata,
Akita Prefecture, Pasona, along with Kanto
Employment Organization Inc, offered on-the-job
training on a real farm. About 100 aspiring farmers,
including young people and middle-aged businessmen,
have already taken a course of agricultural training in
Ogata. The whole training involves the possibility to
receive initiation in farmings skills up to an Agri-MBA
within the same the project.

o The facility in Tokyo is open to the public until 6 p.m.
to enable businessmen and office workers to drop by
and experience hi-tech farming on their way home
from work.
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NOTES

o The facility in Tokyo is open to the public until 6
p.m. to enable businessmen and office workers
to drop by and experience hi-tech farming on
their way home from work.

o There are about 15 fully computer-controlled
"plant factories" in Japan. Most are located in
suburban areas, though, and this is the first
such endeavor to make use of a city-center
building.
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Flower field. White LEDs are used. Plant cultivation by
Room 1 RGB LED.
Metal halids spotlights are used.

Room 2 Herb field. Metal halids spotlights are used.

Shelf rice field. Metal halids lamps and high-pressure
sodium lamps are used.

ST E It explains that it is possible to do by three crops a
year.
Fruit/vegetable field. Cultivation of tomato by
Room 4 hydroponics.

3 wavelength, 5000 deg. K, High-frequency
fluorescent lamp.

Room 5 Vegetable field. Metal halids spotlights are used.

Lettuces are being grown with fluorescent lamps.

A 2xFour steps cultivation bed.
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Flower field. White LEDs are used. Plant cultivation by RGB LED.
Metal halids spotlights are used.
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Herb field. Metal halid spotlights are used.
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Fruit/vegetable field. Cultivation of tomato by hydroponics.
3 wavelength, 5000 deg. K, High-frequency fluorescent lamp.
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Vegetable field. Metal halids spotlights are used.
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Lettuces are being grown with fluorescent lamps.

2xFour steps cultivation bed.
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http://www.pasona.co.jp/pasona_o02/
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Vertical Farm Skyscraper
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can be one of the solutions
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Agricultural skyscrapers
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Vertical Farm Skyscraper
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The skyscraper concept is gaining more attention as world food prices soar. The
designer claims one farm could produce 12 million lettuces a year

57



http://www.dailymail.co.uk/sciencetech/article-1061036/Blue-sky-thinking-The-
skyscraper-farms-feeding-millions-2050.html
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New Vertical Farm Design

Designs by Chris Jacobs of www.unitedfuture.com
Modeling and Rendering by Dean Fowler.

Note: These are pre-visualization renders...and do
not show color, trees, “green,” hydroponic plants,
etc. This is an early pre-visualization.
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Vertical farms could also work in pyramld form
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FHEWEN TIZOREE
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