
These learning materials are designed to directly address the knowledge requirements 
for the TSSA Compressor Operator Certi fi cati on.

Content

1.  Air Compression
Learning Outcome
Describe the operati ng principles of the diff erent types of air compressors.

Learning Objecti ves
1.  Describe the main classifi cati ons and types of air compressors.
2.  Describe air compressor auxiliary equipment, including capacity control systems.
3.  Discuss preventati ve maintenance for reciprocati ng air compressors.

2.  Compressor Theory & Designs
Learning Outcome
Explain the classifi cati on, designs, and operati ng principles of industrial air and gas compressors.

Learning Objecti ves
1.  Explain compressor terminologies, including compression rati o, capacity, staging, intercooling 

and aft ercooling. Explain the eff ects of moisture in compressed gases. Explain the eff ects of 
alti tude on the compression process.

2.  Describe the operati on and common arrangements of reciprocati ng compressors, including 
single-acti ng, double-acti ng, and tandem arrangements.

3.  Identi fy the components of a reciprocati ng compressor and describe the operati on of plate and 
channel valves.

4.  Describe internal and external lubricati on systems for reciprocati ng compressors.
5.  Describe the design and explain the operati ng principles of rotary compressors, including 

sliding vane, rotary lobe, and rotary screw.
6.  Identi fy the components and controls for a packaged industrial screw compressor.
7.  Describe designs and principles of centrifugal compressors/blowers, including single and multi -

stage designs.
8.  Describe designs and principles of axial compressors/blowers.

3.  Compressor Auxiliaries & Operati on
Learning Outcome
Explain the controls and system auxiliaries for a typical instrument air system and explain startup 
procedures for air compressors.

Learning Objecti ves
1.  Describe the control devices and strategies for air compressors, including start-and-stop, 

variable speed, constant speed; describe pilot and unloader devices.
2.  Explain the design and operati on of an anti -surge system for a dynamic compressor.
3.  Describe the designs of water and air-cooled aft ercoolers and intercoolers, with separators.
4.  Describe the components, arrangement, and parameters of a typical, complete instrument air 

system, including wet and dry receivers, dryers.
5.  Describe the components and operati ng principles and sequences of instrument air dryers. 

Explain dewpoint monitoring of air systems.
6.  Describe the design, fi tti  ngs, and operati ng considerati on for air receivers.
7.  Explain the start-up procedure for a positi ve displacement compressor.
8.  Explain the start-up procedure for a dynamic compressor/blower.
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4.  Air & Gas Compression
Learning Outcome
Explain the constructi on and operati on of large air compressors and compressed air systems.

Learning Objecti ves
1.  Describe the design and applicati on of compressors including a selecti on of prime movers.
2.  Describe the design of reciprocati ng compressors.
3.  Describe the design of rotary compressors.
4.  Describe the design of centrifugal and axial compressors.
5.  Describe the types and operati on of coolers and air driers including types of desiccants.
6.  Describe the installati on of a compressed air system showing all ancillary equipment including 

typical instrumentati on.
7.  Describe the regulati on and control of compressors.
8.  Describe the monitoring and protecti on devices for a compressed air system.
9.  Explain the eff ects of alti tude, air temperature, and humidity on air compressor performance.
10. Describe the monitoring, troubleshooti ng, and typical preventi ve maintenance for a 

compressed air system.
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