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SOLAR GREEN HOUSE-REVIEW 
Pawan Malik* 

 

ABSTRACT 
In fact, all forms of energy on the earth are derived from the sun. Sun’s energy has been used by 

nature and man throughout the time to grow food, to see by, to get suntan. Solar energy can be 

widely used in many applications such as air heating, water heating, cooling, refrigeration, solar 

thermal power, solar photovoltaic’s etc. In the present context, study is emphasized on solar 

green house especially. There are several variables outside and inside the green house which 

influence the thermal environment of green house and increase the crop yield. In the green 

house, parameters such as radiation intensities, green house temperature, soil temperature, 

relative humidity can be measured. Emphasized is given on required parameters for the growth 

of plants. An attempt has been made to study on how solar green house can be designed in 

summer or winter season. Solar green house are used for growing particular vegetables and 

flowers throughout the year provided light and temperature in the green house is controlled. 

Thus, advantage of solar green house techniques is lower operating cost, easy to install and 

economically viable. Many innovative ideas have been incorporated into green house design. 

Both active and passive methods are used for meeting energy demands of green house. 
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1.0 INTRODUCTION 
A green house chamber is a growth unit which offers the possibility of year around plant 

production. These are enclosure where crops, vegetables or flower plants are provided proper 

environment for growth and production [1] These green house enclosures trap necessary sunlight 

from sun for photosynthesis and supplement heat during cold months. These green house 

structures give pleasant physical and mental environment to nearby occupants. This structure act 

as power house. For best production, the desirable needs are moderate temperature, light, carbon 

dioxide, oxygen, mineral nutrients and water. Temperature is dominant environmental factor in 

plant growth and optimum temperature must be maintained to obtain growth of plant. Solar 

green house provide crop cultivation under controlled environment. Green house structure is 

designed in such a way to utilizes solar radiant energy to grow plants. We observed large 

difference between large yields achieved in green house and conventional open field farming. No 

doubt, in open field farming, there is increase in electricity consumption and food production is 

quite costly. But using natural solar energy green house, any kind of crops at any time at a 

particular required temperature can be grown at much higher yield. Green house architecture 

varies widely around the globe. It can be attached type green house which is joined to almost any 

suitable structure or porch type which is at entrance to house, factory or office. green house may 

pit type which are generally employed on sloping landscape or free standing green house which 

may be Located on piece of waste ground[2] 

2.0  PARAMETER FOR GROWTH OF PLANT 
2.1 Light: Light is an essential requirement for the growth of plant. Visible light energy, carbon 

dioxide and water are used by plants to convert into carbohydrate and oxygen. This process is 

called photosynthesis. 

                          Light + CO2 + H20                  Carbohydrate + O2   (Photosynthesis) 

The carbohydrate along with water and nutrients is used in the growth of plants and energy will 

be released. This process is called Respiration. 

                    Carbohydrate + O2                 CO2 + Water + Energy   (Respiration) 

During both these process, absorption of light intensity is essentially important for growth. The 

light intensity varies from beginning of the day to end of the day. Different plants need different 

optimum light intensity for photosynthesis step. Generally, plant grow with a light intensity of 
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25000 lux which is ¼ of maximum light available in a day [3]. Plants like cucumber require high 

absorption of light while plants like tomato, spinach require low intensity of light. There is 

restriction on inflow of light intensity on plants. Below this particular limit, growth will not 

occur. Above this particular limit, will not help in the growth of plant. In areas where light 

intensity is not enough, light can be increased by using good quality glass or plastic sheet and 

oriented them properly so that maximum light can be captured from sunlight. In dark areas, 

sometimes supplementary light is required. Supplementary light is essential for germination of 

seeds. For efficient photosynthesis, plants need light in visible or near IR region. Generally, 

plants need red and blue light for growth of plants. An excessive exposure of blue light makes 

the plant shorter and inhibits the growth. 

One more advantage of solar green house is that it can alter day night period. Some plants such 

as spinach, reddish require more day length and some plants such as chrysanthemums require 

shorter day length. In a solar green house, day night period can be altered by use of artificial light 

or curtains. 

2.2 Temperature: Temperature plays an important role in the growth of plant. The optimum 

temperature for summer crops are 20-300C and for winter crops, the optimum temperature for 

winter crops is 5-150 C. A little variation in temperature does not affect so much. If there is more 

and prolonged variation in temperature, it can affect germination of seeds, loss of flower, loss of 

fruits, lowering of plant growth [4] 

2.3. Soil Temperature: The optimum soil temperature for plant growth is 20-250 C. In a solar 

green house, the optimum temperature can be obtained by increasing or reducing plastic or glass 

sheets. A high soil temperature is preferred for rooting of plants and germination of seeds.  

2.4. Humidity: Humidity is important parameter for the growth of plant. In normal condition, the 

relative humidity is around 30 to 70% is ideal for plant growth. At initial stage of sapling and 

germination, plant requires high relative humidity but as the plant grows, humidity should be 

reduced [5] High humidity favours the pathogen to grow and plants have more chances to attack 

by pathogens. Very low relative humidity also increases evapo-transpiration, not well for plant 

growth as requirement of plant increase. In solar green house, the optimum relative humidity is 

55-65% at temperature around 20-250C. 

2.5 Wind Speed: Another important factor for the growth of plant is air movement due to its 

effect on transpiration. The optimum wind speed for the growth of plants between 0.10 to 0.35 
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m/sec. Very low speed and very high speed affect the growth of plant. If the speed is more than 

4m/sec, the plant may die for few days. 

2.6 Carbon Dioxide: CO2 is an essential requirement for plant growth. The optimum CO2 in 

normal healthy atmosphere is around 0.03 to 0.04%. The concentration of CO2 in green house 

can be increased by more diffusion of air in to the green house structure. This increase process of 

soil respiration and photosynthesis. The concentration of carbon dioxide can be increased either 

by using organic manure, by combustion of sulphur by fossil fuel or by directly supply CO2  

from CO2 cylinders. The requirement of CO2 for the growth of plant is difficult for different 

plants. For example, crops such as lettuce, the requirement of carbon dioxide concentration is 

around 2000 ppm. With optimum light intensity around 25000 lux at temperature of 300C. At 

these optimum conditions, crops get matured at half of normal time required for normal growth. 

3.0 BASIC PRINCIPLE OF SOLAR GREENHOUSE DESIGN 
The parameter for designing green house depends 

upon nature of plant, requirement of plant and 

season in which green house to be used. Green 

house structure that can adapt various 

environmental parameters such as air temperature, 

humidity, light, exposure to rain, hail, storm etc. 

To design solar green house, there must be 

following parameters to be considered: 

                                                                                           Fig.1 Energy flow in greenhouse 

• Have glazing oriented to receive maximum solar heat.      

•Storage material to retain solar heat. 

•Insulation where there is no or little sunlight. 

Green house design has following benefits: 

 Source of inexpensive good quality food. 

 Source of additional heat for house attached to it. 

 Source of moderator for humidity control. 

 When there is control of all these parameters, it is possible to increase photosynthesis many 

folds and possibility to grow crop in those areas where cultivation is not easily possible. It is easy 
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to build with simple technology and low cost materials. Care must be taken season requirement 

to build green house structure. In a winter season, the green house should be designed in such a 

way that it receives adequate sunlight and allow minimum heat loss. Since, in northern 

hemisphere, sun never shines on north side, so most of glazing of green house should be 

provided on south side. In southern hemisphere, sun never shines on south side and glazing 

should be oriented on north side. For winter season, axis of green house should be along east-

west direction i.e. facing south. If it is not possible, then glazing should be oriented up to 200 on 

either side of south. In areas, where afternoon are cloudy, then green house should be oriented 

towards east to receive more solar radiation in morning. Since, very less solar radiation fall on 

north side in east-west green house design, so north wall or roof is generally opaque and made of 

solid material. The slope of green house roof should be designed in such a way that angle of 

incidence is less than 300, and then reflection and loss increase [6]. Besides this, glazing surface 

area should be large so that allow maximum solar radiation input and increasing heat loss. There 

are several ways of heat transfer as given in figure 2. 

Ways of Heat gain by Green House: 

a) Heat inside green house from solar 

radiation 

b) Heat inside green house from 

electrical appliance. 

c) Heat inside green house from 

auxiliary sources such as furnace. 

d) By conduction through ground. 

e) By radiation through walls of green 

house. 

Ways of Heat lost by Green house:  

a) Convection 

b) Radiation 

c) Transpiration 

d) Through ground at edges 

Convection heat loss depends upon 

Table 1 shows heat resistance values of construction 
material 

S.No.             Material R value(m2    

0C/w) 

1. 

2.  

3. 

 

4. 

5. 

 

6. 

7. 

8. 

Glass, Single layer        

Glass, double layer        

Polyethylene film, 
single layer 

Polyethylene  film, 
double layer 

Polystyrene 12 mm 
thick 

Fibre glass 

Concrete,15 cm 

Concrete,20 cm       

     0.155 

     0.271 

     0.153 

 

     0.252 

     0.319 

      

      0.176 

      0.235 

      0.319 
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cracks and leakages. If there are large cracks, then water vapour from green house carried away 

by wind resulting in higher heat loss. Conduction heat loss through walls and roofs. 

Since, thickness of glazing material is very important. The multiple glazing with some air space 

in between used to reduce loss of heat by convection, conduction and radiation [7]. The multiple 

glazing minimizes heat loss by radiation. Generally, outer layer is made of glass and inner layer 

is made of plastic, should be preferred. Heat loss at night can be reduced by using insulation. The 

insulation can be of canvas curtain type. The insulation material Styrofoam or sheet of plywood 

or Masonite is preferred. There are several insulating material such as fiberglass, polystyrene, 

thermocol, polyurethane foam are preferred in green house structure[8] Heat loss through 

material is represented in term of U (Heat transfer coefficient). The term R is resistance to heat 

flow i.e. reciprocal to U. Low R means low resistance to heat flow. Table 1 gives heat resistance 

values of some construction material in green house design [9]                                                               

4.0 CLASSIFICATION OF SOLAR GREEN HOUSE- depending on climatic 

condition into 2 types: 

4.1. Summer green house 

4.2. Winter green house. 

For growing small quantity of food using solar energy, attached green houses are provided. 

These attached greenhouses are inexpensive and easy to maintain. In the world, there are 

extremities of temperature, there are places where either temperature is quite low or quite high. 

Depending on these, different types of greenhouse are designed.  

4.1. Summer green House: These green houses are constructed in those areas where outside 

temperature is low. The solar green is designed 

in such a way to receive maximum solar 

radiation from sun for plant growth as in               

Figure 2. For that purpose, south side is usually 

made of glass, preferably, plastics (because of 

low cost) doubly glazed. The interior surface of 

north side is painted white [10] The presence 

of movable insulation helps to reduce heat loss 

by convection, conduction or radiation. There is provision of storage of solar radiation as it is 

Ventilation 

Blower 
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needed during night time. Use of massive walls, floor and growing beds may be enough for heat 

storage. Adequate ventilation is most for successful working of green house.                Fig.2   

Design of summer greenhouse          when outside the temperature is quite high, the windows on 

the south wall are closed and greenhouse was evaporatively cooled passing outside air using 

blower. The blower was sized to provide one air change per minute in the greenhouse. There 

must be inside air changes per hour and need to keep plant dry to avoid from fungus and mould 

infection. To prevent infection, outside air can be introduced through air tunnels below the 

surface of ground so that inside will be warm in winter.  

4.2. Winter Green House: These green houses are 

designed in those areas where outside temperature is 

very high as compared to inside temperature. High 

outside temperature means high ambient temperature, 

high humidity, and clear sky. These green house 

structures are constructed in such a way to keep inside 

temperature at constant level as in figure 3. 

                                                                                  Fig.3 Design of winter greenhouse 

To maintain the sun warmth inside the sun, south side of greenhouse must be doubly glazed and 

interior wall of north side mist be painted white. Use of movable insulation must be provided to 

avoid unwanted heat loss. There is provision to storage of sun heat during sundown hours. 

 For that purpose following points should be considered 

 Windows are placed in south and north wall, help to cool green house by free convection 

 Introduce duct the window in south wall through which air is blow after evaporation. 

 Introduce movable insulation on the south wall. 

 Interior of north wall is coated with reflective paint. 

5.0 CONCLUSION 
Green house are found in almost in all climatic condition. In India, green house are constructed 

in scientific centre and higher educational institute. Since, solar green house can work under 

even drastic climate condition, sustainability to nourish the people is also solved. It has also been 

observed that water required to raise unit quantity of food is less than that required for crop 

cultivation in conventional farming.  In green house, humidity gradient between plant cells and 

air is control the transpiration process. In economic analysis, cost of construction is not too 
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higher but the production and monetary return is much higher than conventional agriculture [11] 

Green house work under any condition for any kind of crops maintaining optimum condition. It 

is independent upon fluctuating weather condition. Green house are called as food factories. In 

today world, there is shortage of oil in many parts of world, prices are increasing steeply. Fossil 

fuel era of non-renewable resources is gradually coming to end and energy problem is becoming 

very serious. To meet the energy demands, solar energy is one of potential alternative 

contributor. So, government should have to subsidize to set up solar green house structure. For 

this, farmers must be educated and get aware for crop cultivation under even extreme condition. 
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