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— Nelson, P.V. 2012. Greenhouse operation and management. 7™ ed. Prentice Hall. 331p.

- Ponce, P., Molina, A, Cepeda, P., Lugo, E. and MacCleery, B., 2014. Greenhouse Design and Control, CRC
Press. 354 p.

-  Hanan, 1.1, 1997. Greenhouses: Advanced technology for protected horticulture. CRC press.
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Greenhouse Effect

The greenhouse effect refers to circumstances where the short wavelengths of visible light
from the sun pass through a transparent medium and are absorbed. but the longer
wavelengths of the infrared re-radiation from the heated objects are unable to pass through
that medium. The trapping of the long wavelength radiation leads to more heating and a
higher resultant temperature. Besides the heating of an automobile by sunlight through the
windshield and the namesake example of heating the greenhouse by sunlight passing through
sealed, transparent windows, the greenhouse effect has been widely used to describe the
trapping of excess heat by the rising concentration of carbon dioxide in the atmosphere. The
carbon dioxide strongly absorbs infrared and does not allow as much of it to escape into
space.

Sunlight warms your car Visible light penetrates the glass

Increasing atmospheric carbon
dioxide

Global warming

|Transmission of water vapor
|Earth's energy balance

Role in the absence of water on
‘enus?

Infrared emission is blocked by the glass.

A major part of the efficiency of the heating of an actual greenhouse 1s the trapping of the air
so that the energy is not lost by convection. Keeping the hot air from escaping out the top is
part of the practical "greenhouse effect”, but it 1s common usage to refer to the infrared
trapping as the "greenhouse effect” in atmospheric applications where the air trapping is not
applicable.
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Commonly Grown Greenhouse Crops

Ornamental
Vegetables Fruits Crops Other

Tomato Strawberries Roses Tobacco

Cucumber Grapes Poinsettias Nurse

Lettuce Citrus Potted Plants Chryisanthemums
Plants

Onion Melons - -

Cabbage ~ - -

Beans - - -

Peas - - -

Spinach - - -

Egg Plant - - -

Peppers — - -

Squash - - -

Chilies - - -
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Location Priorities for Greenhouse based on Ambient Sunlight.
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Plan Layout of a Greenhouse Along with other Support Facilities.
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Longitudinal Peninsular Cross Benching
Easy access Easy access Easy access
mechanization with maximum but less growing

but difficult access growing area area

Benches and Beds Arrangements.
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Watering Effects.

Under Watering Over Watering

Wilt Large, soft new growth

Stress Excessively tall

Reduced photosynthesis May wilt under high light
Smaller leaves Will not ship or last well
Shortened internodes Oxygen depletion in root-zone
“Hard”
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Electrical Power Requirement for Greenhouses of
Different Size.

Electrical Power

Greenhouse Size (m?) Requirement (kW)
500 [5
500-2000 24
2000-3000 36
30004000 48
4000-8000 96
8000-12000 145
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Greenhouse  Solar  Panel  System  (Courtesy of ININSA  Greenhouses,
www.fabricanteinvernaderos.com/english/).
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Wind farm.
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Table 3.5 Electric Loads for a Common Hi-Tech Greenhouse.
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System Actuator Unit Power (W) Total (W)
Passive Ventilation 3 Motors 370 1110
Active Ventilation 2 Motor (Fan) 370 740
Shading System | Motor 370 370
Heater | Heater 2000 2000
Fog System I Pump 370 370
Irrigation System | Pump 370 370
Total 4960
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Mansard Vinery house
Arch Standard peak
Venlo House Quonset
Gold Frame

Basic Structures of Greenhouse.
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Ridge and Furrow Configuration of Greenhouse Structures.
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Greenhouse Structure Designs based on Mexican Standard.
arlg oS llS o diges @ aS ouls a8, S Al o adw aom 0 SO Sl 5l S jo a5 oS cdo
(A0S o Joe 010 0929 05 ol 5ilens o a5 Sla S0l alin) o5

1ol gl 0 LALRLS o yilgone 5l (B p oy

(Lig) owos chiw ailsels -

il 00,5 oy b S 53 Yo @ Sl 5l eolasul
(micro-climate) ¢S ol g ol bolps JuS oYL Sbls @
.

Sl sol g ple ;0 Vb Cglio

Al oo wlas 5l eolatwl a0 ol gy coas @

Y¢



Arch Roof Greenhouse (Multi-Span) (Courtesy of ININSA Greenhouses,
www.fabricanteinvernaderos.com/english).
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SawTooth Design (Courtesy of Murat Kacira, www.ag.arizona.edu).
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Venlo House (Courtesy of Duijnisveld & zn b.v., www.duijnisveld.nl).
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