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Course Overview

The Compressed Air Systems Engineering & Maintenance Training Course provides a 

comprehensive professional framework for understanding, engineering, operating, maintaining, 

troubleshooting, and optimizing compressed air systems used across industrial facilities. The course 

is designed for professionals working in oil and gas, petrochemical, refining, power generation, 

manufacturing, utilities, and other process-intensive environments where compressed air is an 

essential utility for production equipment, pneumatic tools, instrumentation, control systems, and 

plant operations.

Compressed air is a critical industrial utility, but it can also represent a significant source of 

operational inefficiency when systems are poorly designed, incorrectly operated, or inadequately 

maintained. Compressor inefficiency, air leakage, excessive pressure, poor control strategies, 

moisture, contamination, inadequate storage, and pressure losses across distribution networks can 

reduce equipment reliability and increase energy consumption. Understanding the engineering 

relationship between air demand, pressure, flow, temperature, storage, treatment, and distribution is 

therefore essential for effective system management.

The course covers the major components and engineering principles of compressed air systems, 

including reciprocating, rotary screw, and centrifugal compressors, prime movers, cooling systems, 

air receivers, moisture separators, dryers, filters, valves, instrumentation, control systems, and 

distribution networks. Participants will examine the interaction between system pressure, air 

demand, flow rates, temperature, air quality, equipment loading, and energy consumption, with 

emphasis on practical industrial applications.

A strong focus is placed on maintenance engineering, reliability, troubleshooting, and performance 

optimization. Participants will learn how to identify the causes of compressor performance 

degradation, excessive temperature, pressure drops, moisture accumulation, poor air quality, 

inadequate flow, equipment vibration, and distribution losses. The course also introduces practical 

approaches to preventive maintenance, condition-based maintenance, leakage detection, 

performance monitoring, root-cause analysis, and energy-efficiency improvement.

Through technical exercises, case studies, operational scenarios, and practical assessments, the 

Compressed Air Systems Engineering & Maintenance Training Course enables engineers, 

operators, maintenance professionals, supervisors, and managers to develop a structured approach 
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to managing compressed air systems. The program supports organizations in improving equipment 

reliability, reducing avoidable losses, optimizing energy consumption, strengthening maintenance 

practices, and improving the overall performance and sustainability of industrial utility systems.

Objectives

• Analyze the engineering principles, operating characteristics, and major components of 

compressed air systems during the course.

• Develop the ability to evaluate compressor performance using pressure, flow, temperature, load, 

and energy-consumption data.

• Evaluate different compressor technologies and determine their suitability for specific industrial 

applications.

• Apply principles of thermodynamics, fluid mechanics, and heat transfer to compressed air 

system operation and performance.

• Assess the performance of air receivers, aftercoolers, moisture separators, dryers, filters, valves, 

and distribution networks.

• Identify the causes of pressure drops, air leakage, excessive temperatures, moisture 

accumulation, contamination, and compressor performance deterioration.

• Apply structured troubleshooting techniques to investigate compressor, treatment, control, and 

distribution system problems.

• Develop preventive and condition-based maintenance strategies for critical compressed air 

equipment.

• Evaluate compressed air quality and determine the effects of moisture, oil, particles, and other 

contaminants on industrial applications.

• Improve energy efficiency by analyzing air demand, operating pressure, compressor loading, 

leakage, and control strategies.

• Design practical measures to improve the reliability and performance of compressed air 

distribution networks.

• Develop an integrated improvement plan for compressed air system operation, maintenance, 

efficiency, and reliability.
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Who Should Attend

The course is designed for engineers, technicians, operators, and maintenance professionals 

responsible for the design, operation, inspection, maintenance, monitoring, and optimization of 

compressed air systems. It is particularly relevant to mechanical engineers, maintenance engineers, 

utilities engineers, reliability engineers, energy engineers, process engineers, rotating equipment 

specialists, and technical personnel working with industrial compressors and utility systems.

The program is also suitable for compressor operators, mechanical maintenance supervisors, 

utilities supervisors, maintenance managers, engineering managers, operations managers, 

reliability managers, facilities managers, and energy-management professionals. It is particularly 

applicable to professionals working in oil and gas, petrochemical, refining, power generation, 

manufacturing, heavy industry, and industrial facilities where compressed air is essential for 

production, instrumentation, control, or plant services.

The course will also benefit project engineers, asset managers, facilities managers, energy 

managers, technical coordinators, and decision makers involved in compressed air system design, 

equipment selection, system upgrades, maintenance strategy, energy optimization, and asset 

performance management. It is especially valuable for professionals responsible for coordinating 

engineering, operations, maintenance, energy, and utilities functions.

Learning Outcomes

• Explain the fundamental engineering and operating principles of industrial compressed air 

systems.

• Identify the functions and operating requirements of compressors, coolers, separators, receivers, 

dryers, filters, valves, and distribution networks.

• Evaluate compressor performance using pressure, flow, temperature, load, and energy-

consumption data.

• Compare major compressor technologies and determine appropriate applications for different 

operating requirements.

• Analyze the effects of pressure, flow, temperature, air quality, and demand on overall system 

performance.

• Diagnose pressure loss, excessive temperature, inadequate flow, moisture accumulation, air 

leakage, and compressor performance problems.
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• Apply practical inspection and maintenance techniques to compressors, auxiliary equipment, 

and compressed air distribution networks.

• Evaluate compressed air quality and identify sources of moisture, oil, particles, and other 

contaminants.

• Identify and assess compressed air leakage and its impact on system efficiency and energy 

consumption.

• Develop preventive and condition-based maintenance programs for critical compressed air 

equipment.

• Analyze operational and maintenance data to identify reliability risks and opportunities for 

efficiency improvement.

• Prepare an actionable plan for improving compressed air system efficiency, reliability, 

maintenance, and air quality.

Course Outline

D AY  0 1

Compressed Air Systems Engineering Fundamentals

• Role and importance of compressed air in industrial facilities and production processes

• Fundamental principles of air compression and compressed air behavior

• Types and configurations of industrial compressed air systems

• Compressor technologies and operating principles

• Reciprocating, rotary screw, and centrifugal compressors

• Prime movers and power transmission systems

• Relationship between pressure, flow, demand, and operating load

• Determining compressed air demand and system capacity requirements

PRACTICAL APPLICATION

Analyze an industrial compressed air system and identify its components, operating paths, and 

critical monitoring points
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D AY  0 2

Compressor Operation and Auxiliary Equipment

• Compressor operating principles and capacity control methods

• Compressor loading, unloading, and control strategies

• Cooling systems and compressed air aftercooling

• Moisture separators and condensate management

• Air receivers and compressed air storage requirements

• Air dryers and drying technologies

• Filtration and compressed air purification

• Valves, instrumentation, monitoring, and control systems

PRACTICAL APPLICATION

Evaluate the operating performance of a compressor and its auxiliary equipment using 

operational data

D AY  0 3

Distribution Networks and Compressed Air Quality

• Design principles for compressed air distribution systems

• Main headers, branch lines, and points of use

• Pressure losses and factors affecting distribution performance

• Pipe sizing, network configuration, and material considerations

• Identification and management of compressed air leakage

• Impact of leakage on system efficiency and energy consumption

• Compressed air quality requirements for industrial applications

• Control of moisture, oil, particles, and other contaminants

PRACTICAL APPLICATION

Analyze a compressed air distribution network and identify pressure losses, leakage sources, 

and air-quality risks
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D AY  0 4

Maintenance, Troubleshooting, and Reliability

• Maintenance principles for compressors and auxiliary equipment

• Preventive and condition-based maintenance strategies

• Inspection of motors, bearings, drive systems, and rotating components

• Monitoring vibration, temperature, pressure, and operating trends

• Troubleshooting reduced compressor performance

• Diagnosing excessive compressor and discharge temperatures

• Identifying causes of moisture accumulation and dryer performance problems

• Troubleshooting filters, coolers, separators, condensate systems, and control equipment

• Root-cause analysis of recurring compressed air system failures

PRACTICAL APPLICATION

Diagnose a series of compressed air system failures and develop appropriate corrective actions

D AY  0 5

Performance Optimization, Energy Efficiency, and Asset 
Reliability

• Comprehensive evaluation of compressed air system performance

• Analysis of energy consumption and compressor performance under varying loads

• Optimization of operating pressure according to actual point-of-use requirements

• Management of multiple compressors and load distribution

• Leakage reduction and distribution network optimization

• Improving cooling, drying, filtration, and air-treatment performance

• Performance monitoring and use of operational data for technical decision-making

• Development of energy-efficiency and reliability improvement strategies

• Identification of opportunities to reduce operational losses and improve system sustainability

FINAL WORKSHOP

Conduct a comprehensive performance assessment of an industrial compressed air system
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D AY  0 5  —  C O N T I N U E D

• Final implementation exercise: Develop an action plan for improving energy efficiency, 

reliability, maintenance, air quality, and overall compressed air system performance

Register or Request More Information

Course page: https://quest-training.com/courses/compressed-air-systems-engineering-maintenance-

training-course

Website: https://quest-training.com

Email: info@quest-training.com

Phone: +905016771440
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