Training Course on Irrigation Pumping Systems

and Energy Efficiency

Professional Development Training Course Outline

Category Agriculture Duration 10 Days

Online / On-site

Base Fee $2,200 USD Delivery Mode )
Hybrid

Course Introduction

Asglobal agriculture intensifies and climate change impacts water availability, efficient irrigation pumping systems
have become indispensable for sustainable farming. Training Course on Irrigation Pumping Systems and Energy
Efficiency is designed to empower agricultural professionals, engineers, and irrigation managers with the latest
knowledge and hands-on skillsin designing, operating, and maintaining energy-efficient irrigation pumping systems.
By integrating advanced water management practices with energy-saving technologies, participants will contribute to
resource optimization and long-term agricultural sustainability.

This course emphasizes practical applications and technical innovations aligned with current
agricultural trends, including solar-powered irrigation, smart monitoring systems, and precision
agriculture. It also supports national and international energy conservation goals, providing
participants with tools to analyze system performance, reduce operational costs, and minimize
environmental impact.

Programme Curriculum

Training Course on Irrigation Pumping Systems and Ener gy Efficiency

Introduction

Asglobal agriculture intensifies and climate change impacts water availability, efficient irrigation pumping systems have
become indispensable for sustainable farming. Training Course on Irrigation Pumping Systems and Energy Efficiency is
designed to empower agricultural professionals, engineers, and irrigation managers with the latest knowledge and hands-on
skillsin designing, operating, and maintaining energy-efficient irrigation pumping systems. By integrating advanced water
management practices with energy-saving technologies, participants will contribute to resource optimization and long-term
agricultural sustainability.



This course emphasizes practical applications and technical innovations aligned with current agricultural trends, including
solar-powered irrigation, smart monitoring systems, and precision agriculture. It also supports national and international
energy conservation goals, providing participants with tools to analyze system performance, reduce operational costs, and
minimize environmental impact.

Course Objectives
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Understand the fundamentals of irrigation pumping systems and water delivery mechanisms.
Analyze energy consumption patternsin irrigation operations.

I dentify energy-saving opportunities in pump selection and system design.

Implement solar-powered pumping technologies in agricultural systems.,

Apply precision agriculture techniques for efficient water usage.

Design cost-effective irrigation systems using efficiency metrics.

Optimize pump performance using data-driven decision-making tools.

Reduce greenhouse gas emissions from irrigation systems.

Perform routine maintenance for energy-efficient operation.

Evaluate water quality and its effect on pumping efficiency.

. Integrate automated controls and 10T for real-time energy monitoring.
. Conduct economic analysis of irrigation system upgrades.
. Build capacity for sustainable agricultural water management.

Target Audiences
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Irrigation engineers

Agricultural extension officers
Water resource managers

Farm owners and operators
Environmental consultants
Policy makersin agriculture
Agribusiness professionals
Technical and vocational trainers

Course Duration: 10 days

Course Modules

Module 1: Introduction to I rrigation Pumping Systems

Overview of irrigation systems

Types of pumps used in agriculture

Pump components and operations

Matching pump types to applications

Basic hydraulic principles

Case Study: Pump Selection for a Maize Farmin Kenya

Module 2: Energy Basicsin Pumping Systems

Understanding energy flow in irrigation

Types of energy losses

Efficiency metrics and units

Energy auditsin pumping systems

Cost of energy in farming operations

Case Study: Energy Audit on a Large-Scale Citrus Farm

Module 3: Pump Selection and System Design



Criteriafor selecting pumps

Calculating total dynamic head (TDH)

Designing for peak efficiency

Pipe sizing and layout considerations

System performance charts

Case Sudy: Designing a Drip Irrigation System for a Vineyard

Module 4: Operation and Maintenance Best Practices
e Scheduling preventive maintenance
Diagnosing common pump failures
Tools and checklists for inspections
Replacement vs. repair cost analysis
Improving pump longevity
Case Study: Reducing Downtime in a Horticulture Farm

Module 5: Solar-Powered Irrigation Systems
e Introduction to solar technology
Components of solar irrigation systems
¢ Site assessment and solar mapping
Integration with existing systems
Financial and environmental benefits
Case Study: Off-grid Solar Irrigation in Rural Tanzania

Module 6: Smart Irrigation Technologies
e 10T and sensor applications
e Remote monitoring and automation
Flow rate and pressure control
Cloud-based data platforms
Alarms and predictive maintenance
Case Study: 1oT-Controlled Irrigation in a Commercial Greenhouse

Module 7: Energy Efficiency Strategies
e Minimizing friction losses
Variable frequency drives (VFDs)
Demand-based scheduling
Motor and impeller upgrades
Benchmarking system performance
Case Sudy: Reducing Energy Billsin a Rice Farm

Module 8: Precision Agriculture and Water Use
o Crop water requirements
Soil moisture sensors
GI'S and mapping tools
Scheduling irrigation by evapotranspiration
Integrating weather data
Case Study: Precision Irrigation in Cotton Cultivation

Module 9: Financial and Economic Analysis
e Return on investment (ROI)
e Lifecycle cost analysis



Budgeting and financial planning

Energy subsidies and incentives

Cost-benefit of energy upgrades

Case Study: Financial Modeling for Pivot Irrigation Upgrade

Module 10: Environmental Impact and GHG Emissions
e Carbon footprint of irrigation
e Energy sources comparison
e Emission reduction strategies
Regulatory compliance
Climate-smart agriculture integration
Case Sudy: Emission Reduction Through Solar Pump Retrofit

Module 11: Water Quality and System Performance
e Salinity and sediment issues
Filtration technologies
Effects of poor water quality
e Pump corrosion and damage
Monitoring tools
Case Study: Filtration System Upgrade in an Aquifer-Fed Farm

Module 12: Data Collection and Performance Analysis
e Performanceindicators and KPIs
Using telemetry and sensors
Interpreting pump logs
Report generation
Troubleshooting with data
Case Sudy: Improving Irrigation Efficiency with Data Analytics

Module 13: Policy and Governancein Irrigation
o Water alocation policies
Energy policies affecting agriculture
Licensing and compliance
Role of government in irrigation efficiency
Institutional support frameworks
Case Sudy: Public-Private Partnership in Irrigation Modernization

Module 14: Community and Farmer Engagement
e Training local farmers
e Gender and inclusion in irrigation
Behavioral change strategies
Stakeholder analysis
Participatory monitoring
Case Sudy: Community-Based Irrigation in Ethiopia

Module 15: Final Project and Evaluation
e System design assignment
o Energy audit report writing
e Group presentations
e Evaluation criteriaand rubrics



o Peer and facilitator feedback
e Case Study: Participant Project Review from Previous Cohorts

Training M ethodology

¢ Interactive lectures with multimedia presentations
Hands-on practical exercises and demonstrations
Real-life case study discussions
Group work and scenario-based role playing
Field visit to model farms or irrigation schemes
Pre- and post-assessment to measure learning outcomes

Register asa group from 3 participantsfor a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of thistraining, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

¢. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon successful
completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at |east a week before commence of the training, to FINESKILL
TRAINING CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location

10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200

31 Aug 2026 11 Sep 2026 Online $2,200


mailto:info@fineskilltrainingcenter.com

Start Date

07 Sep 2026

14 Sep 2026

21 Sep 2026

28 Sep 2026

End Date Location

18 Sep 2026 Online
25 Sep 2026 Online
02 Oct 2026 Online
09 Oct 2026 Online

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

$2,200

$2,200

$2,200

$2,200

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-irrigation-pumping-systems-and-energy-efficiency

