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INTRODUCTION 

An automated irrigation system refers to the operation of the system with no or just a minimum 

of manual intervention beside the surveillance. Almost every system (drip, sprinkler, surface) can 

be automated with help of timers, sensors or computers or mechanical appliances. 

An automation of irrigation systems has several positive effects. Once installed, the water 

distribution on fields or small-scale gardens is easier and does not have to be permanently 

controlled by an operator. 

Automated Irrigation Systems work by continuously monitoring the soil moisture content and 

wirelessly activating the pipeline valves to open when the moisture level drops below the 

minimum threshold for the cultivated crop, causing the land to be irrigated. 

Smart irrigation helps in minimal wastage of water. It allows to reinvest in new and improved 

technologies which ensure sustainable and responsible irrigation over time. It also allows 

controlling the amount of water delivered to the plants when it is needed. 

An automation in irrigation system can be proposed in different ways like multi-wire based, Two-

wire decoder based, IOT based wireless. 

Here I am going to describe these three types of automation system and also brief some relevant 

calculations with product details generally prefer for system designs. 

 



 

Logic of an irrigation automation system: 

1. At first Submersible pump will start automatically by water level guard meter when water in reservoir 

reaches below desired level. 

2. Booster pump will also start automatically by another water level guard meter when water level reaches 

at desired height. 

3. Until water is filled at certain height the booster pump will not start at programmed schedule. 

4. Irrigation system will be in operation after booster pump starts. 

5. Running for designed duration the booster pump will stop automatically. 

6. The submersible pump will also be stopped automatically after water level reaches at desired height 

for next day operation. 

7. The next day booster pump will start at specified time as required water is available in reservoir. 

8. When water level goes below to the desired level by operation of booster pump, submersible pump 

will start again automatically. 

9. Irrigation system will continues with operation of solenoid valves. 

10. A moisture sensor will detects the available moisture level in soil and when threshold limit reaches at 

25% (as set in the sensor display) the irrigation system will start automatically by controller to compensate 

water requirement of the crops. 

11. The Rain Sensor automatically shuts off your sprinkler system when it rains, so you don't have 

to worry when you're home or away. The Rain Sensor easily connects to most irrigation system 

controllers. It will allow some rain (1/2” or 3/8”) before shuts off the system. 

An automatic moisture sensor will detects the moisture level in soil. 

A threshold limit (in %) to be set to the LCD display screen of the moisture sensor. Threshold means lower 

limit and when the sensor indicates that threshold limit of the soil moisture level, the moisture sensor 

gives signal to the controller to start irrigation. The threshold limit is selected according to the absorption 

capacity of the soil. If we set higher threshold limit then water logging will be an issue when irrigation 

running as the capacity will not allow to absorb that much of water in the soil. Hence there must be a 

threshold limit to be set in moisture sensor reaching that mark automatically the irrigation process will 

be started. 

 
 



 

 



Two-wire decoder based automation system & related equipment: 

 

 

 

  

Solenoid 

Valve 

A stand-by booster pump is connected with operational booster pump via manifold to avoid any delay in 

Irrigation schedule. 

Rain Sensor 

Address of each decoder to be put in the controller with designed duration to run valves. 



Connection arrangements of Two-wire decoder based irrigation automation 

  

Wiring diagram for two valves operation at a time 

2-Station Field Decoder is needed to run two number valves at a time 



 



Wireless irrigation automation 

Wireless Irrigation Automation where the system works by radio signal and eliminates involvement of 
cable wires. 
 
 Advantages of Wireless Irrigation Automation: 

1. Eliminates cost for wires 
2. No issue for wire maintenance 
3. No extra space required in trench for wires 
4. Saving in cost for LSP units 
5. Valves can be shifted to anywhere in the field with RTU connection 

 
Devices involved: 

Irrigation Controller                               Remote Terminal Unit (RTU)                 9VDC Latching Solenoid Valve 
 
Irrigation Controller send commands to Remote Terminal Unit (RTU) as per pre-scheduled programs via 
Radio signal system. Additionally a Wi-Fi connection can be set up to control the system from outside. 
 
Remote Terminal Unit (RTU) is used in radio or cable remote control irrigation. It is a solar-powered unit. 
The RTU is suitable for use in irrigation applications with a master radio control system. Each RTU must 
be paired with irrigation controller. Irrigation Controller Unit transmits commands (by cable or radio) to 
an electronic card (located inside the RTU) activating Magnetic Latch Solenoid Valve(s). 

2 to 4 numbers of 9VDC solenoid actuated valves can be connected to each RTU. In Fig-1, maximum of 
two valves will be operated at a time. RTUs are required for operating valves, pumps, fertilizers, fans, 
lighting and more in wireless systems. Controller sends commands to RTUs which are solar-powered and 
no electricity cable is needed to connect the RTUs with controller. 

Fig-1 

RTU 

Each RTU Channel no. to be put in the controller 

with designed duration to run Valves. 

The seller of the valves should be informed that 

latching solenoids are desired with the valves. The 

price of 24VAC solenoid is deducted and price of 9VDC 

latching solenoid is added. 



 

High Amplifier Antenna is required with RTU for reaching of Radio Frequency up to 5000 m approx. 

RTU External Antenna is required with RTU for reaching Radio Frequency up to 700 m approx. 

WiFi is required to transmit Radio Waves to the RTUs 

Cables are required to connect RTUs with 9VDC Latching Solenoid Valves & Required size of Solar 

Panel to connect with RTU is 12” x 12” 

Magnetic Latch Solenoid 

Actuator- 9VDC 

4w/12VDC Solar 

Panel to connect RTU 



 

External Antenna 



 

 

Multi-wire based irrigation automation 

In this system a separate wire is connected to each Solenoid Valve from each phase of multi-wire 

controller. For smaller area with less than 25 Valves this type of automation system is cheaper but larger 

quantities of wire are involved which can cause maintenance issues over long time of usage. 

 

  

Valve identification number is selected as per designed location and named accordingly. If V1 is at 

starting point and programming is done by mentioning duration as 30 minutes then valve at starting 

point will be run for 30 minutes. Accordingly duration of other valves to be set as per designed location. 



Necessity of Earthing 

It is the responsibility of the Contractor to ground all electrical equipment installed in relation to the 

irrigation control system. Grounding components will include, but not be limited to, the items described 

in the following paragraphs. Use grounding electrodes that are UL listed or manufactured to meet the 

minimum requirements of the US National Electrical Code (NEC). 

 

CONTROLLERS 

At the very minimum, the grounding circuit for controllers will include a copper clad steel ground 

rod, a copper ground plate and 100 pounds/45 kg of PowerSet® earth contact material, as defined 

below and per the following detail. 

Ground rods are to have a minimum diameter of 5/8"/1.5 cm and a minimum length of 10 ft/3 

m. These are to be driven into the ground in a vertical position or an oblique angle not to exceed 

45 degrees at a location 8 to 10 ft/2.4 to 3 m from the electronic equipment or the wires and 

cables connected to it, and at right angles to the two-wire path. It is to be stamped as UL listed. 



The copper grounding plate assemblies must meet the minimum requirements of section 250 of 

the NEC. They are to be made of a copper alloy intended for grounding applications and will have 

minimum dimensions of 4" x 96" x 0.0625" (100 mm x 1.2 m x 1.58 mm). A 25-foot (8 m) 

continuous length (no splices allowed unless using exothermic welding process) of 6 AWG solid 

bare copper wire is to be attached to the plate using an approved welding process. The wires are 

to be installed in as straight a line as possible, and if it is necessary to make a turn or a bend it 

shall be done in a sweeping curve with a minimum radius of 8" and a minimum included angle of 

90°. Mechanical clamps shall be permitted temporarily during the resistance test process, but 

shall be replaced with Cadweld "One-Shot" kits immediately thereafter. The ground plate is to be 

installed to a minimum depth of 30"/75 cm, or below the frost line if it is lower than 30"/75 cm 

at a location 15 to 20 feet/4.5 to 6 m from the ground rod, electronic equipment and wires and 

cables. Two 50-pound/22 kg bags of earth contact material must be spread so that it surrounds 

the copper plate evenly along its length within a 6"/15 cm wide trench. The use of salts, fertilizers 

and other chemicals are not to be used to improve soil conductivity because these materials are 

corrosive and will cause the copper electrodes to erode and become less effective with time. 

Install all grounding circuit components in straight lines. When it is necessary to make bends, do 

not make sharp turns. To prevent the electrode-discharged energy from re-entering the 

underground wires and cables, all electrodes shall be installed away from said wires and cables. 

The spacing between any two electrodes shall be 15 to 20 feet/4.5 to 6 m, so that they don’t 

compete for the same soil. 

The earth-to-ground resistance of this circuit is to be measured, and the reading is to be no more 

than 10 ohms. If the resistance is more than 10 ohms, then additional ground plates and earth 

contact material are to be installed in the direction of an irrigated area. It is required that the soil 

surrounding copper electrodes be kept at a minimum moisture level of 15% at all times by 

dedicating an irrigation station at each controller location.  



DECODER GROUNDING 

At the very minimum, the grounding circuit for a decoder will include a copper ground plate and 

may also include 50 pounds/22 kg of earth contact material, as defined below and per the 

following detail. 

The copper grounding plate assemblies must meet the minimum requirements of section 250 of 

the NEC. They are to be made of a copper alloy intended for grounding applications and will have 

minimum dimensions of 4" x 36" x 0.0625" (100 mm x 1.2 m x 1.58 mm). A 10-foot/3 m 

continuous length (no splices allowed unless using exothermic welding process) of 10 AWG/5 

mm2 solid bare copper wire is to be attached to the plate using an approved welding process. 

This wire is to be connected to the decoder’s ground wire and 10 AWG/5 mm2 bare copper 

"shielding wire" as shown in wiring details. A 50-pound/22 kg bag of earth contact material must 

be spread so that it surrounds the copper plate evenly along its length within a 6"/15 cm wide 

trench per detail below. Salts, fertilizers and other chemicals are not to be used in an attempt to 

improve soil conductivity because these materials are corrosive and will cause the copper 

conductors and electrodes to erode and become less effective with time. 

Install all grounding circuit components in straight lines. When it is necessary to make bends, do 

not make sharp turns. To prevent the electrode-discharged energy from re-entering the 

underground cables, all electrodes shall be installed 6 to 8 feet/2 to 2.5 m away from said cables, 

and at right angles to the two-wire path. If more than one electrode is used to achieve lower 

resistance, the spacing between any two electrodes shall be 15 to 20 feet/4.5 to 6 m, so that they 

don’t compete for the same soil. 

The earth-to-ground resistance of this circuit is to be no more than 10 ohms. If the resistance is 

more than 10 ohms, then additional ground plates and earth contact material are to be installed 

in the direction of an irrigated area. It is required that the soil surrounding copper electrodes be 

kept at a minimum moisture level of 15% at all times by dedicating an irrigation station at each 

controller location. 

 



 

A good surge protection system works by totally protecting the system from small to medium lightning 

storm effects, and by minimizing the effect of large lightning storms. 

The minimum recommended level of protection is to have one decoder grounded at the end of each wire 

path and one decoder grounded every 1,000 ft/300 m or 12th decoder. For higher levels of protection, 

ground the decoders more frequently. There is no limit on the number of ground connections in a decoder 

system. 

It is important that both the controller and the decoders are grounded to ground rods or plates with less 

than 10 Ohms resistance. The ground should always be measured with a ground resistance meter. A 

"clamp on meter" cannot be used for ground measurement, since this is an isolated system. Ground 

resistance measurements should be performed with a "fall of potential" type meter in decoder systems. 

The ground should be tested regularly for resistance. 

Surge protection inside the decoder can wear out, and a decoder should be replaced when it might have 

been damaged by a lightning strike in the immediate vicinity. The decoder is a complex electronic part 

and it is not possible to fully test whether it is working. Replace the decoder if there is any visible damage 

to the device, or if nearby decoders or controllers have been damaged. 
 



PAIRING OF DEVICES FOR DIFFERENT AUTOMATION SYSTEMS 

 

Two-Wire Decoder System: In this system, Solenoid valves are been paired with decoders by entering 

DECODER ADDRESS against each station or multiple stations to the controller. 

 

Decoders are having different models based on following 

specifications: 

1. Number of address 

2. Maximum number of solenoids per address 

3. Maximum addresses operating at once 

That means with one decoder number of separate start-stop 

functioning can be programmed by entering separate schedule with 

different address. In that case each phase wire are having different 

address. 



 

Wireless WiFi based Automation System: In this system a WiFi is connected to the controller and network 

is paired via smartphone. The Radio Frequency is transmitted to inner card of Remote Terminal Unit via 

WiFi. The RTU is solar-powered and controlling the latching solenoid valves. Only RTUs and latching 

solenoid valves are been connected through cables. Cables are not required for connection of solenoid 

valves with controller. 

 

Solenoid valves are paired with RTUs by entering appropriate RTU channel address to run as per 

scheduled program in controller. 

Each RTU uses 9 VDC Latching Solenoid Voltage. If Inrush Current of Solenoid Valves is 0.37 amp and 

Holding Current is 0.21 amp then required power of Solar Panel will be 0.37 x 9 = 3.33 watt; Hence 

Specification of the Solar Panel should be 4w/12VDC. 



 

 

An external or high amplifier antenna is required to connect with RTU for long range 

applications. 

High amplifier antenna is required for distance of 5000 m and external antenna is required for 

distance of 500 m to 700 m. 

The specification of antenna is mentioned in dBi (decibels relative to isotropic) is defined as 

the gain in signal using an antenna. The base for dBi measurement is an isotropic 

radiator (idealistic model that has the same value when measured in different directions) 

at radio frequencies. 

Isotropic Radiator: An isotropic radiator is a theoretical point source of electromagnetic or sound 

waves which radiates the same intensity of radiation in all directions. It has no preferred direction 

of radiation. It radiates uniformly in all directions over a sphere centered on the source. 



 

 

 

 

 

 

 

 

 

 

In radio communication, an omnidirectional antenna is a class of antenna which radiates equal 

radio power in all directions perpendicular to an axis, with power varying with angle to the axis, 

declining to zero on the axis. 

Omnidirectional antennas are widely used for radio broadcasting antennas, and in mobile devices 

that use radio such as cell phones, FM radios, walkie-talkies, wireless computer networks, cordless 

phones, GPS. 



Automated Temperature & Relative Humidity Control System for Greenhouses 

 

For Greenhouse application 



 



  



 

  

PVC Conduit Pipe to carry Wires underneath the surface 



 

Samples of System Plan View 

  



Sample of Valve-Wise Discharge Calculation Sheet 

 

 

 

 

 

 

 

The Swing Joint Assembly must be connected at one side of pipe so that pressure will not create 

impact on saddle and pipe. 

1 Liter of Water Applied to a Field 
= Area of that field as 1 m² x Height of water applied to the field as 1 mm (i.e. 0.001 m) 
1 Liter = 0.001 m³ 



Necessity of Safety Valves in Water Pipe Line 

 

 

  

Air Release Valve 

An air release valve is typically used in water or irrigation 

schemes to ensure that any entrained air in the water system 

is automatically released in order to maximize the system 

performance. Entrained air pockets in pipes can cause 

excessive head loss and flow reductions if air is not effectively 

released. 

Double Acting Air Valve 

Double Acting Air Valve are basically a combination of small 

orifice and large orifice for automatically discharging air 

during pipe filling and ventilating the pipe during 

emptying. 

Pressure Relief Valve 

A relief valve or pressure relief valve (PRV) is a type of safety 

valve used to control or limit the pressure in a system; 

pressure might otherwise build up and create a process upset, 

instrument or equipment failure, or fire. 

Pressure Reducing Valve 

A Pressure Reducing Valve can be defined as a self-acting 

automatic control valve for reducing a higher 

unregulated inlet pressure to a constant, reduced outlet 

pressure regardless of the fluctuations in the upstream 

water pressure.  Mainly used in Gravity feed systems. 

 

 



Different types of Sprinkler for irrigation systems 

 

Landscape & Sports-field Irrigation System 

Gear Driven Rotors: 

 

 

 

 

 

 

Field Irrigation System 

Raingun Sprinklers: 

Operational Pressure: 2.0 bar – 6.0 bar 

Rotation: Full Circle/Part Circle 

Use: Required Range upto 50 m with High Discharge Rate 

 

 

 

Operational Pressure: 3.0 bar – 6.0 bar 

Rotation: Full Circle/Part Circle 

Use: Required Range upto 30 m  

 

Operational Pressure: 2.5 bar – 4.0 bar 

Rotation: Does not rotate 

Use: Required Range upto 5 m  

Spray Heads: 

Impact Sprinklers: 

Operational Pressure: 1.0 bar – 4.0 bar 

Rotation: Full Circle/Part Circle 

Use: Required Range upto 18 m with Low Discharge Rate 



 

 

 

 

  



 

Different Types of Irrigation System for Different Crops  

Drip for Trees and Shrubs 

Pop-up sprinklers and Spray Heads for Lawns 



Different Types of Drip Emitters for Different Applications & Terrains 

 

 

 



  

Brown Drip Lines Online Drip Emitters 

Inline Cylindrical Emitters Inline Flat Emitters 



 



 

IS 14791: 2000 for Prevention of Blockage in Drip System 



Nomogram for Friction Head Calculation 

 



Automatic Auto-Flush Filters 

 

  



 

  



 

Water Meter to check Area Covered based on Water Flow 

 

 

 

Calculation Sheet will be provided on enquiry basis 

 

 

 

 

 

 

 

 

 

 

 

 

 



N.B: 

1. It is advisable that a Gate Valve/ Manual Valve should be incorporated with each Solenoid Valve because 

if the Solenoid Valve is malfunctioning then system can be controlled by Manual Valves. 

2. A stand-by booster pump should be designed with a operational booster pump to avoid any delay in 

irrigation schedule. The stand-by pump will be in operation when other pump is needed to be repaired. 

3. Connections should be Flanged for ease of repairing of equipment. Flanged connections can be opened 

up easily. 

4. Depth of trench should be calculated by considering (body + piston) height of Pop-up sprinklers + OD of pipe + height of Swing joint 

assembly 

5. A Pressure Relief Valve  must be incorporated after pumping station and before filtration unit. This 

safety control valve is designed to protect system by releasing pressure surges in water network elevation 

lines to atmosphere quickly which is caused by sudden changes in water speed due to pumps put into/out 

of service. When network pressure exceeds set point, valve opens by itself quickly and protects system by 

releasing over pressure. When the pressure decreases to normal level, it is closed slowly and automatically 

tightly without causing surge. An Air Relief Valve also must be incorporated at every undulating point and 

200 meters intervals. 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 



 



Concept of overlapping in sprinkler irrigation system 

 



 

VFD is an important device by which a substantial energy can be saved at the time of 

running an electric motor. 

Power Input ➡️ VFD ➡️ Electric Motor 

In an irrigation system when isolation valve is operating at nearby areas of the pump 

sitting location, the higher available pressure from pump incorporates higher discharge 

rate which can be adjusted by done programming correctly in VFD so that water can be 

applied uniformly along the field (i.e. Equal water application in the nearby areas as 

well as farthest points). By this process waste of energy can also be eliminated. 

 

Frequency of Motor ∝ Revolutions per Minute (RPM) 



Purpose of different sensors related to irrigation systems 

 



Idea of Gravity Feed Water Conveyance System 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

(Example) TWO-WIRE DECODER BASED AUTOMATION (Example) 

with Decoder Cable Fuse Device 

 



 
(Example) MULTI-WIRE WiFi BASED AUTOMATION (Example) 



 

WIRELESS IOT BASED AUTOMATION (Example) 



 

 

 

 

 

 

AUTOMATED TEMPERATURE & RELATIVE HUMIDITY CONTROL 

SYSTEM FOR GREENHOUSES (Example) 

 

BOQ for Automation Part 



AUTOMATED DUST SUPPRESSION SYSTEM 

 

In factory haul roads, goods loaded trucks & other vehicles are moves through dirt roads. 

If the mentioned vehicles move through concrete roads then there may be some damage 

on the concrete, hence the haul roads are made by soil. 

When the vehicles moves through dirt roads which are made of soil then there will be a 

possibility of dust flying which is not good for environment also. 

To resist dust in haul roads, automated dust suppression systems should be installed so 

that adequate moisture level available in the soil. 

A soil moisture sensor with compatible irrigation controller can solve the above 

mentioned purpose. A threshold limit to be set in the mentioned soil moisture sensor 

which sends signal to the irrigation controller to open solenoid valve (s) if moisture level 

comes to the  low limit (i.e. threshold limit). 

When water passes through the mentioned solenoid valve (s), sprinkler starts operation 

and the system runs until maximum absorption limit of soil is reached.  Thus the possibility 

of dust flying can be reduced by maintaining adequate moisture level in haul roads. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BOQ for Automation Part 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operational Logic of Automated Dust Suppression Systems are similar to the ‘Two-wire Decoder 

based Automation' Systems. Here adequate moisture level to be maintained in soil to reduce chances 

of dust flying when vehicles move through haul roads made by soil. 



 

 

 

 

 

 

 

 

 

Irrigation System Design & Relevant Calculations 

 

 

 

 

 

 

 

 

 



Concept on Sprinkler Irrigation System 

Sprinkler irrigation is the method of applying water in a controlled manner in way similar to rainfall.  

Use: 

To Irrigate Agricultural Crops, Landscapes, Lawns, Golf Courses etc. 

Area coverage by a sprinkler: 

 π.Type equation here.πD² / 4, where ‘D’ denotes diameter of water throw by sprinkler 

Area coverage by a sprinkler irrigation system: 

Spacing between sprinklers (m) X Spacing between lateral lines (m) 

Water Precipitation Rate by a sprinkler irrigation system (mm/hour): 

Water discharge rate of each sprinkler (Liter per Hour) 
Spacing between sprinklers (m) X Spacing between lateral lines (m)  
 
Or, Water discharge rate of each sprinkler (0.001 m³ per Hour) 
Spacing between sprinklers (m) X Spacing between lateral lines (m)  
 
= 0.001 m per Hour = mm per hour  
 
Spacing between sprinklers and lateral lines are been calculated based on water Discharge Rate 
and required Precipitation Rate to maintain Distribution Uniformity. 



 



 



 

 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Hazen-Williams Equation for Friction Head Calculation: 



 
 

 
 
 



Example of design a sprinkler irrigation system: 
A 10,000 m² plot to be irrigated with 10 mm water application rate per day with 10 hours of 
operation. Design the system. 
 

➢ To apply 10 mm of water with 10 hours of operation, 1 mm water to be applied per hour. 
 
Size of plot: 10,000 m² 
 
Say, selected sprinkler with discharge rate of 1440 lph spacing as 12 m between sprinklers 
and lateral lines. 
 
Hence, the design calculations are as follows: 
 
1440 lph / (12 m x 12 m) = 10 mm per hour 
 
Total number of sprinkler to be led in the plot: 10,000 m² / (12 m x 12 m) = 70 nos. 
 
Total discharge rate = 1440 lph x 70 no. of sprinklers = 1,00,800 lph 
 
Available yield of water at source: 10,100 lph (i.e. pump discharge @2.8 lps) 
 
Hence no. of lateral line with isolation valve: 10 numbers;  
 
Number of sprinkler under each isolation valve: 70 / 10 = 7 numbers 
 
Duration of each lateral valve operation: (10 mm / 10 mm) x 60 Minutes= 60 Minutes  
= 1 hour 
Hence, total duration of operation per day for 10 numbers of lateral line isolation valves  
= 1 hour X 10 number of lateral line isolation valves 
= 10 hour per day  
 
Water discharge rate through each lateral line: 1440 lph X 7 number of sprinklers 
= 10,080 lph 
 
Hence ID of each lateral line: 63 mm & ID of mainline: 63 mm 
 
Length of mainline from water source: 150 m 
Friction Head: 150 m x 1.5 / 100 m = 2.3 m 
 
Length of each lateral line: 7 sprinklers @12 m apart with 1st sprinkler distance from mainline 
as 6 m for overlapping; hence total length of each lateral line: (7 x 12) – 6 = 78 m 
Friction Head: 78 m x 1.5 x 0.4 (say) as multiple outlet factor / 100 = 0.5 m 
 
Operational pressure of sprinkler: 25 m; Pump Suction pressure: 5 m 
Calculated Total Dynamic Head: (2.3 + 0.5 + 25 + 5) X 1.1(for bends, tees & valves)= 36 m 



 

 
 
 



 

 



 
 

 



 



 
 
 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Plan Layout for Piping Networks of Drip Irrigation System 



Concept of Fogger System for Greenhouse Climate Control 
 
Greenhouse where plants are grown with Hydroponic system (method of growing plants in a water-based, 
nutrient-rich solution) and in controlled ambience. 
To provide crop-wise tailor-made ambience, Temperature & Relative Humidity to be controlled as per 
crop requirements. When the mentioned set parameters reaches the desired numeric, the system shuts-
down automatically by temperature & RH  controller. 
 
The above mentioned process is generally done by using Foggers which are hung from the ceiling of 
greenhouse and at a minimum spacing of 2 m between each two Foggers. 
 
Foggers sprays water in the form of mist with droplet size of 10-30 microns. 
 
  

 

Plan Layout for Piping Networks of Fogger System 

Operational Logic of System: Plan layout for the fogger system shows that total area is divided into four 

zones/isolation valves to reduce capital cost for piping networks & required HP for pump set to reduce 

running cost as well. Hence only one zone will be run at a time. Remaining three zones will be closed 

until T & RH reaches to the desired numeric in running zone. Now to program the operational logic in 

this manner ‘Solenoid Valves’ with ‘Greenhouse Climate Controller’ are necessary.  

GALILEO GREENHOUSE controller is one of the best solution for the above mentioned purposes. The 

data to be input via programming through PC software. 



 
  

 

The Smart Greenhouse Model shows Items for the Greenhouse Climate Control System only. Growth of crops 

shall be achieved by using the Hydroponic or Aeroponic system which NOT SHOWN in the document. 



Features of GALILEO GREENHOUSE CONTROLLER for Climate Control & Multiple Valves Operation 
 
 
 
  

 

GALILEO Greenhouse version 

Greenhouse irrigation software combines an irrigation system with up to 4 climate control systems in the same 
controller. The irrigation system for greenhouses consists of one irrigation head with a fertilizer center that performs 
sophisticated fertilizer injection of up to 8 different fertilizers. 

Climate Control 

Differential management of 4 climate cells in one controller 

• Indoor climate sensors – Temperature, humidity, CO2 
• Outdoor Climate Sensors – Wind speed and direction, radiation, rain, outside temperature, outside humidity 
• Windows/curtains – Control of up to 10 windows including roof, at 10 different opening degrees 
• Shading processes – For controlling long/short day processes 
• Fans – Differential control of up to 4 groups of fans 
• Thermal screens – Control up to 4 screens in 4 opening degrees 
• Cooling system – Based on wet pads or misting system 
• Heating system – Based on water or air, including a circuit heating program that allows PID control of the water 

temperature 
• CO2 enrichment – CO2 generator control according to windows and ventilation control 
• Air Circulation – Differential control up to 6 ventilators, according to the settings of temperature, humidity, 

CO2 and more 
• Spraying – Optimal spray spreading by means of window control, ventilation and cooling 

Irrigation 

• 100 Irrigation programs operating 4 generators and 16 valves in each program 
• Up to 50 fertigation programs according to proportional fertigation, in order to obtain the required pH/EC 
• Mist – Spraying time control, according to temperature and humidity conditions. Operates in relation to logical 

conditions, drainage monitoring and flushing of filters. 

 

 

When the ambient temperature & relative humidity exceed the set 

limits of the controller, the latch solenoid valve opens automatically 

and Foggers starts to spray water in the form of mist, and when the 

environment is ideal for greenhouse crops, the latch solenoid valve 

automatically closes and Foggers stops spraying. 



 



 



 

Procedure of Valve Sizing 

 

1 PSI 

Cv = Valve Flow Coefficient 

Q = Flow Rate in GPM 

∆P = Pressure Drop = 1 PSI 

Sg = Specific Gravity of Liquid  

Example: 

Q = 100 GPM 

Sg = 1 for Water 

Cv = 100 GPM / √1 = 100 

 

From the above calculated result, size of the valves should be 2” with full 90⁰ open 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
 
 
 

Use of Water Meter for Various Purposes  



 
 

 
 
 



 
  

 



 
  

 



 
 

TOOLS FOR CONNECTING THREADED, FLANGED & HOSE CONNECTIONS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

   

 

  



 
 

Connection Arrangement of Head Control Unit (HCU) 



 



 



Instruments for Measuring Different Parameters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pitot Tube: Pitot tubes were invented by Henri Pitot in 1732 to measure the flowing velocity of fluids. 
Basically a differential pressure (d/p) flow meter, a pitot tube measures two pressures: the static and the 
total impact pressure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pressure Gauges should be filled with glycerine to prevent pointer flutter, fogging 
window. 

 
 

 

Pressure Gauge is generally used to measure Pressure 

generated by fluid at any point. For irrigation systems, 

pressure gauges are fitted to various positions i.e. 

pump, Ventury inlet and outlet, starting point of 

mainline, inlet points of Zone-isolation valves etc. 



 
 
 
 
 

A Rotameter (variable area flow meter) is a flow meter that measures the volumetric flow of liquids 

and gases. There is no difference between a Rotameter and a flow meter, and these terms are 

interchangeable. 

Ventury with Rotameter 

1” Rotameter 



Flow Sensors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
With wire based automation systems, wires coming from flow sensor to be 
connected with sensor port marked in wire based irrigation controller. 
 
 
 
 
 
 
 
 
 
 
 
 
 
With wireless automation systems, an extra Solar Powered Remote Terminal Unit 
(RTU) help the flow sensor to transfer recorded information to wireless irrigation 
controller. In that case, channel number of the mentioned RTU to be paired with 
wireless irrigation controller.  
 
Flow sensors can be installed in various points of piping network. Flow sensors 
are used to record data of water usage and also detect leaks in pipeline. 

 

 



 

Water Tap Timer for Home Gardening 

Just set irrigation schedule in the timer and forget worry about manual operation! 



Parallel & Series Connected Filtration Units 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In Fig.1, we have seen that 2 nos. of main filter of capacity 50 m³/hr each are 
connected in parallel and 4 nos. of back-up filter of capacity 25 m³/hr each are also 
connected in parallel to reduce requirement of pressure (head) for smooth 
operation. 
In this case, required system capacity = 2 nos. x 50 m³/hr = 4 nos. x 25 m³/hr 
= 100 m³/hr. 
 
Series connection of filtration units should not be recommended due to high 
pressure (head) requirement. 
 
Many of cases where capacity of main filters are matched with capacity of back-
up filters, there two nos. of parallely connected main filters can be connected 
with two nos. of parallely connected back-up filters (See Fig.2). 
 
 
 
 
 
 
 

 

50 m³/hr 50 m³/hr 

Parallel Connection of Main & Back-up Filters to Reduce 

Pressure Requirement for operation 

Fig.1 

 

Fig.2 



Operation of Float Valves for Gravity Feed Systems 
 
Float Valves are generally used for gravity feed water conveyance systems. The float valve aims at keeping 
on a determined level the stretch of water in a water tank. It is set up on the supply pipe at the bottom. 
It opens when the water tank goes down below the chosen level and closes progressively whenever the 
maximal level is reached. 

 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Procedure and Tool for Checking Operation of Sub-surface Drip 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Advantage of Using Flanged Valves  



Some Important Abbreviations related to Automatic Irrigation Systems 
 
AR: Application Rate 
AVRV: Air & Vacuum Relief Valve  
BHP: Brake Horse Power 
Bicoder: Binary Decoder 
CDU: Coefficient of Distribution Uniformity 
Cv: Valve Flow Coefficient  
CVT: Constant Voltage Transformer  
DBC: Direct Burial Cable 
DF: Disc Filter 
DR: Dimension Ratio (Outside Dia of pipe:Wall Thickness of pipe) 
DU: Distribution Uniformity  
ESCR: Environmental Stress Cracking Resistance 
ET: Evapo-Transpiration 
ETc: Evapo-Transpiration of Crop 
GPH: Gallon Per Hour  
GPM: Gallon Per Minute 
HCF: Hydro-cyclone Filter 
HCU: Head Control Unit  
HP: Horse Power 
Kc: Crop Coefficient  
LPH: Litre Per Hour 
LPM: Litre Per Minute  
LPS: Litre Per Second 
MF: Mesh Filter 
NPSHa: Net Positive Suction Head available 
NPSHr: Net Positive Suction Head required (For any pump operation, NPSHa>NPSHr) 
PR: Precipitation Rate 
PRS: Pressure Reducing Stations 
PRV: Pressure Reducing Valve  
PVC: Poly Vinyl Chloride 
RL: Reference Level  
RTU: Remote Terminal Unit 
RV: Relief Valve or Pressure Relief Valve  
SDR: Standard Dimension Ratio 
SF: Sand Filter 
TDH: Total Dynamic Head 
VAC: Volt-Alternating Current 
VDC: Volt-Direct Current 
VFD: Variable Frequency Drive  
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