ITAC Student Learning Modules
Module 3: Prime Movers of Energy – Pumps, Fans, and Compressed Air Systems


1. Explain the primary function of a pump in an industrial setting.

2. List three types of pumps commonly used in industrial applications and provide a brief description of each.

3. What are the main energy-saving opportunities for pump systems identified in the webinar? List at least three.

4. Describe the relationship between flow rate, head, and efficiency in a pump system.

5. Explain the concept of the Best Efficiency Point (BEP) in relation to pumps.

6. What are the benefits of using Variable Frequency Drives (VFDs) for fans and pumps?

7. List two common issues that can lead to inefficiency in pump systems.

8. Explain how cavitation affects pump performance and longevity.

9. What is the significance of the affinity laws in the context of pumps and fans?

10. Describe the differences between a centrifugal pump and a positive displacement pump.


11. What are the key components of a compressed air system?

12. Discuss the main energy-saving strategies for compressed air systems.

13. Explain the importance of reducing air leaks in a compressed air system.

14. What are the advantages of using a desiccant-type dryer in a compressed air system?

15. Describe the function of a manometer and its use in measuring pressures in air systems.


16. Calculate the electrical power required for a pump with the following specifications:
   - Flow rate: 100 GPM
   - Head: 50 ft
   - Efficiency of pump: 75%
   - Efficiency of motor: 90%


17. A fan system operates at 10,000 CFM with a head of 2 inches of water column (w.c.) and an overall efficiency of 65%. Calculate the brake horsepower (BHP) required.


18. If the flow rate of a pump is reduced by 30%, what will be the new power consumption, assuming the original power consumption was 20 kW? (Use the affinity laws for calculations)


19. Determine the total head loss in a pipe if the friction factor is 0.02, the pipe length is 200 ft, the pipe diameter is 10 inches, and the flow velocity is 6 ft/s. The density of water is 1.94 .  Use the Darcy-Weisbach equation:




20. A pump system is required to pump water to a height of 100 ft with a flow rate of 200 GPM. Calculate the required power if the pump efficiency is 80% and motor efficiency is 85%.


21. Calculate the energy savings if the inlet air temperature of a compressor is lowered by 10°F, knowing that this results in 2% energy savings. Assume the original energy consumption is 500 kW.


[bookmark: _GoBack]22. Identify several ARCs that may be associated with energy efficiency measures discussed in this module.  Provide examples of them being recommended in assessments including the type of industry and the amount of potential savings.
