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Extended Lecture Outline

AEG6 211   Protected Cultivation and Secondary Agriculture (1+1)
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Greenhouse technology: Introduction, importance of greenhouse, scope of greenhouse in India, 

advantages of greenhouses, greenhouse effect. Types of greenhouse, classification based on 

shape (lean-to type, even span type, uneven span type, ridge-furrow type, saw tooth type, Quonset 

type), based on utility (greenhouse for active heating and for active cooling).  
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Classification based on construction –wooden framed, pipe framed, and truss framed structures. 

Based on covering material-glass, plastic film, and rigid panel greenhouse, shading nets. Based 

on cost-low, medium, and high-cost greenhouses. 

 Working principle of greenhouse- passive solar greenhouse and active greenhouse systems. 
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Plant response to greenhouse environment–light, temperature, relative humidity, ventilation 

and carbon dioxide, and environmental requirements of agricultural and horticultural crops inside 

green house.  
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Devices used to measure temperature: thermometer, thermocouple, relative humidity–

hygrometer, wind speed–anemometer, solar radiation–pyrheliometer, pyranometer, and sunshine 

recorder. 

5 
Planning and design of Greenhouse-site selection and orientation, structural design, and covering 

materials. 

6 Design criteria for greenhouses for cooling and heating purposes 
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Greenhouse equipment–equipment required for controlling greenhouse house environment-

active summer cooling system, fan and pad cooling system, fog cooling system. Active winter 

cooling system–convective tube cooling, horizontal air flow cooling. Greenhouse ventilation–

natural ventilation-roll up side passive ventilation in poly houses, forced ventilation, 

microprocessor, computers, advantages and disadvantages. 
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Materials of construction for traditional and low-cost greenhouses–wood, galvanized iron, 

aluminium, steel and reinforced concrete, glass, polyethylene film, polyvinyl chloride film (PVC 

film), Tefzel T2 film, polyvinyl chloride rigid-panel, fibre glass reinforced plastic (FRP) rigid 

panel and acrylic and polycarbonate rigid-panel. 
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Irrigation systems used in greenhouses: different irrigation systems for greenhouse cultivation, 

rules of watering, hand watering, perimeter watering, sprinklers, boom watering, and drip 

irrigation. 
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Passive Solar Green House, Hot Air Green House, Greenhouse heating and distribution 

systems, modes of heat loss, heating systems-heat distribution systems, solar heating system, 

water and rock storage.  

Greenhouse drying (utilization-during off-season) of agricultural produce 

11 
Cost estimation and economic analysis of a greenhouse with respect to fixed and variable costs, 

conditions influencing the returns. 
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Important Engineering properties such as physical properties-shape, size, roundness, 

sphericity, density, and specific gravity. Thermal properties-specific heat, thermal conductivity, 

thermal diffusivity, and enthalpy. Aero and hydrodynamic properties of cereals, pulses, and 

oil seeds,  drag coefficient, terminal velocity. Frictional properties-static and kinetic friction, 

angle of repose, angle of internal and external friction of cereals, pulses, and oilseeds. 

13 

Drying and dehydration–definition, advantages of drying, moisture content, moisture 

measurement, wet basis and dry basis, methods of drying grains–conduction, convection, and 

radiation.  
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14 
Drying theory-Thin layer and deep-bed drying and drying rate. Equilibrium moisture content 

(EMC), the importance of EMC.  

15 
Types of grain dryers–sun drying, mechanical drying, batch and continuous type dryers,  mixing 

and non-mixing type dryers. 

16 
Commercial grain dryers–working principle of deep bed dryer, flatbed dryer, tray dryer, 

fluidised bed dryer, re-circulatory dryer, solar dryer, and LSU dryer. 

17 

Material handling equipments-common types of grain conveyors and elevators-belt conveyor, 

bucket elevator, screw conveyor, and pneumatic conveyors-their principles, working, and 

selection. 
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