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Our challenges in tihe 21st century

g Climate changing (extreme weather is becoming
frequent and severe)

g Increasing global population (7 bn people now,
9-10bn people by 2050)

g Land degradation (natural processes, human
activity - water erosion, smlsetc costs ~ $40

billion annually cass : WORLD FOOD
| - ’ PROBLEN

Need o fieednmorepeople &',
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Y Source:Bord Bia, Irish Food Board
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Vertical farming & -urban, agriculture
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New hope for global food security



What is the vertical farming;?

U Cultivating plants or crops
within a skyscraper building,
greenhouse year round.

U Advanced technologies
(hydroponics, aeroponics
LED light, automated multi -
tier vertical growing systems).
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Benefits from vertical farmimng;

10x

Up to 10x more output
compared to average
FARM OUTPUT in
Singapore of 90 tonne
per ha per year

95% Y $0.05

Uses only 12 litres of Cost of ELECTRICITY
WATER to produce 1 kg per kg of vegetables
of vegetables and no produced
wastage due to run off

(9%

Use less than half the INPUT MATERIALS are
LABOUR compared to calculated and there is
traditional farming to no wastage due to water
produce the same outpu run off

Skygreens
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Vertical farming:toallldox
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Growing;system - Hydropenicc

Deep flowing tech (tomato) | Nutrient film tech ( Lettuce)
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Growiiig:System - Vertical culiture:
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Saving-energy in Greenhouse

Application of ground source heat pump in-Greenhous

GoHP unit

| Condenser V |
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exchanger [V




Traditional|ptant igrowing dighitsts

-Metal Halide (MH) lights with
A toxic substances,
A bad recycling,
A lifetime < 10,000 hrs, as well as
A high power consumption and excessive heat
generation;

-High Pressure Sodium (HPS) lights with
A mercury and other toxic substances
A bad recycling,
A lifetime < 18,000 hrs




LED lighttforrptant igrowthh

A LED (light-emitting diode) is a semiconductor light source

A LED provides precise light spectrum from blue (450nm) to
red (660nm)

A Achieving significant power savings (80% of power
savings) -small size, durability, long lifetime, and cool
emitting temperature




The effects @fblue lighttpropastionn
on plant grewtkth
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The effects @fgreen ligfit on plant
growthhandl gualityyinretiticee

B + Green - Green (RB)
White RB RGB
Tr eatments c-g?rg?)gﬁﬂgrs]?:irsg Caro'ﬁ—::noids DREe
gl FW) (mg g’; FW)
W-CK 1.44° 0.132 3.16
W-CL 1.50° 0.128 3.20°
RB-CK 1.55 0.125° 2.7C
RGB-CL 1.73 0.149 293

° RB-CL 1.57° 0.115¢ 2.87 °
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Intelligenttautomated system

Smart Hardware Cloud Service Mobile Control




Harvesting, vegetables by robotics
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Vertical farm, (indoor) category
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HYDROPONIC VERTICAL CONTAINER IN HOME
GREENHOUSES FARMS FARMS SYSTEMS




Hydroponic greenhouse
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A Hydroponic growing
A Use sunlight
A Multi-layers vertical growing
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In home systems




