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Energy Conservation in the Closed-System Greenhouse
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Abstract

The cultivation of plants in an automatic closed-system greenhouse develops the cultivation for

precision agriculture. Growing plants in microclimate-controlled greenhouses to suit the plants growth

makes the plants grow with quality and quantity as needed. This article describes energy conservation
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guidelines in a closed-system greenhouse, which has microclimate controls in the greenhouse using
cooling techniques. Electric motors are a key component in a microclimate-controlled system, which
is regarded as system with significant electrical machinery with the potential to conserve energy in a
closed-system greenhouse. The energy conservation guidelines are as follows (1) energy saving with
electric motors (2) energy saving with electric motor control systems and (3) energy management in
closed-system greenhouses. The energy conservation helps to reduce energy consumption, reduce

electrical costs, reduce energy imports and reduce global warming as well.
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Open field Plastic film Plastic film Glass Glass
tunnels, tunnels, greenhouse, — greenhouse,
unheated heated heated, heated,

with CO2 with COZ,
(Holland) artificial light
(Holland)
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Note. Adapted from Energy and climate in Dutch Greenhouses, by Hemming, S., 2010,

retrieved from https://edepot.wur.nl/158852
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Note. Adapted from Selecting the right greenhouse frame, by Hortitech Greenhouse, 2015,

retrieved from https://www.greenhouseht.com/greenhouse-frames
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HOT DRY AIR

n) SYUUNSYIANULEUAIEANT YYD

WATER DISTRIBUTER
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pump) Leaiiu (rock bed) kazAnwedieLiile (north
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COOL REFRESHING AIR

Exhaust fan

EVAPORATIVE PAD

WATER RESERVOIR

Note. Adapted from Why-choose-evaporative-cooling, by ecoHVAC, 2017,

retrieved from http://ecohvac.com.au/products/ why-choose-evaporative-cooling/why-choose-

evaporative-cooling/.
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Cooling pad

ot Ambient Air

Evaporative
Cooling Pad “3¢
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Note. Adapted from Fan & pad: Adjust greenhouse temperature well, by China Green Agriculture
Engineering & Technology, 2019, retrieved from http://www.greenagro-cn.com/index.php/index/
productsart/cid/ GreenhouseEquipment/id/12.html
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Note. Adapted from Evaporative cooling system, by Conley’s Manufacturing and Sales, 2019,

retrieved from https://www.conleys.com/products/evaporative-cooling-system.
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Note. Adapted from Greenhouse system-shading net, top and side ventilation, cooling pad and
fan, heating boiler, circulation fan, LED light, seedling bed, drip irrigation etc., by Qingzhou Rainbow
Modern Agriculture Development, 2017, retrieved from http://bit.ly/35jektN

E" Wil

Shading material (Shade Net)

3) MsldTannsauaseing

Note. Adapted from Greenhouse system-shading net, top and side ventilation, cooling pad and
fan, heating boiler, circulation fan, LED light, seedling bed, drip irrigation etc., by Qingzhou Rainbow
Modern Agriculture Development, 2017, retrieved from http://bit.ly/35jektN
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2) FEUUNUNLBN Adapted from

Note. Adapted from Global smart greenhouse irrigation system market 2019 revenue—-netafim, valmont,
irritec, John Deere, T-L, rivulis, by David, 2019, retrieved from http://bit.ly/2Ec7IX]J
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Fan Affinity Laws
Wheel Diameter Constant, Wheel Velocity Changing
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1 Flow
. | |
0 05 1 15 2

Relative Wheel Velocity

AN 4 FIRENNTINAIUNYAMUFURUS Affinity Laws

Note. Adapted from Efficiency and energy saving in motor control systems, by Factomart, 2019,

retrieved from https://mall.factomart.com/guide-to-motor-control/efficiency-and-power-saving/
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