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Engineering of Greenhouses    

Lecture 4: Psychrometrics & Instruments 
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Psychrometrics 
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Psychrometrics 
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Control Unit 
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 Instruments for internal measurements, i.e. inside the greenhouse:  

 

1. Data Logger, Thermocouples, Humidity Sensors, and Air Velocity Sensor 

 

2. Lux Meter (Radiometer) 

 

3. Barometer  

 

4. Leaf Area Meter 

 

5. Infrared Thermometer  

 

6. Infra-Red Gas analyzer (IRGA)  

 

7. Spectrophotometer 

 

8. SPAD Chlorophyll Meter  

Instruments 
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 Leaf Area Meter is important for determining the leaves' area of the plants 

which is a strong indicator of plant health. Infrared thermometer is used for 

measuring the temperature of plant leaves and covering material. 

 IRGA (Infra-Red Gas Analyzer) measures CO2 (respiration rate of the plants). 

Moreover, it is able to monitor the concentration of other gases, such as: NH3, 
CH4, N2O, H2O and O2 which are important for animal housing.   

 Data Logger, Thermocouples, Humidity Sensors, and Air Velocity Sensors: 

they form a package which is used for measuring the microclimate conditions 

(internal dry-bulb temperature, relative humidity, and air velocity) inside the 

greenhouses, these conditions are the main criteria that determine the 

effectiveness of the ventilation, cooling, and/or heating systems. 

Instruments 

 Spectrophotometer estimates pigments, total carbohydrates & enzyme activity. 

 SPAD Chlorophyll Meter estimates the chlorophylls content of leaves.  
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Thermocouples 
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Humidity Sensors 
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Air Velocity Sensors 
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Data Logger 

16-Channel 

Differential Input 

Voltage Card 
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Results Analysis 

2D Line Graph 3D Mesh Graph 
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Proforma Invoice 
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Lux Meter 

Portable Lux Meter Lux Meter 
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Barometer 

Traditional Barometer 

Digital Barometer 

Portable Digital 

Barometer 
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Leaf Area Meter 
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Infrared Thermometer 



Dr. Sc. M. Samer | WS 09 | Engineering of Greenhouses | 23 

IRGA 
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Spectrophotometer 

A spectrophotometer is a 

photometer (a device for 

measuring light intensity) 

that can measure intensity 

as a function of the color 

(or more specifically the 

wavelength) of light. 
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SPAD Chlorophyll Meter 

SPAD: Single-Photon 

Avalanche Diode, a 

solid-state electronic 

photodetector. 

SPAD value is on a 

scale of 0 to 100 
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Instruments 

 For on-site measurements of the external weather conditions: 

 

 

 

1. Digital Hygrometer-Thermometer-Dew Point device  

 

 

2. Vane Anemometer   
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Digital Hygrometer-Thermometer 



Dr. Sc. M. Samer | WS 09 | Engineering of Greenhouses | 28 

Vane Anemometer 
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Costs 

Revision 
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Thank You 


