 UAITP Lesson Plan Template
Instructor:       							            Date: 6-17-15
UA Course Number:		329			       WCC Course Number:
	Course Title:	Pump Service and Maintenance


			  
Length of Lesson:   __20_____hrs.
Delivery Method (check all that apply): 
[ x ]    Classroom     [  x] Lab      [  ] Computer Lab   [  ] Online    [  ] Practical
	Learning Outcome(s):
1. Analyze a pump by defining its basic function, and its relationship to atmosphere.
2. Articulate major pump classifications, and then compare/contrast operational theory with common applications.
3. Examine pressure relationships in closed systems generated by a centrifugal pump to determine and adjust fluid capacity.
4. Review different styles and applications of centrifugal pumps for the UA journey worker industry.
5. Formulate a top 8 list of things to consider when installing pumps.  Compare these items the consequences associated with poor installation practices.
6. Examine an automatic water system, define its major components, and explain its operating cycle.
7. Compare and contrast, emphasizing basic component and overall operation of, the following types of pump systems.  Sewage ejector/sump, boiler feed, air compressor.
8. Evaluate a typical fire protection pump system by describing basic components, operating principles, and considerations for install and startup.
9. Create and keep as a reference a group of general pump instructions for use in the field.
10. Recite hydronic system classifications contrasting differences between open vs. closed, method of water return, and number of headers.
11. Examine the fundamentals of pump performance and measurement.
12. Demonstrate familiarity of pump components, methods to service and repair, though a series of hands on exercises.





	Specific Topic:
Review basic pump theory, and review types of pumps



Objectives:								Learning Outcome Number: 
	1. Describe what a pump it’s and basic function.  
List examples and applications that a pump can be used in.
Describe two ways liquids can be raised.  Illustrate theoretical lift vs. actual.
Illustrate basic differences between open and closed piping systems.  Give examples.
Explain the following terms and how they apply to pumps:
  Pounds of pressure vs. pounds of weight
  Head vs. Total Head
Reference provided diagrams IPT Pumps Fig-1-7&1-8 (Open System) and match to defined terms 
 Static Suction Lift, Static Discharge Head, Total Static Head
	1

	2. Describe two basic classifications of pumps.  Define the categories and list pros and cons.
Describe two types of positive displacement or reciprocating pumps.
Explain mechanical function and list common examples of reciprocating pumps.
Describe two types of non-positive displacement or centrifugal pumps.
Explain mechanical function and list common examples of reciprocating pumps.
Describe the principles of centrifugal force and how it operates in this type of pump.
Compare 3 different types of centrifugal impellers.
Define the phrase “pump priming” and explain why it is necessary for centrifugal pumps.
Explain the mechanical operation of the following types of pumps:
  Submersible, Jet, Multistage, Propeller, Peripheral  
	2

	3. Reference provided diagrams IPT Pumps Fig-2-7 (Closed System) and explain concepts 
 Static head negation, delta P, system friction loss, total dynamic head.
Explain relationship between delta P and flow for a centrifugal pump.
Demonstrate how to chart and interpret a pump curve and system curve.
Explain three ways a centrifugal pump can be altered to achieve real world capacity.
	3

	4. Explain 6 different styles and applications of centrifugal pumps IPT Pumps Fig 2-29
Describe the installation and use of an individual fixture ejector or pump.
Review components and function of a mechanical seal type centrifugal pump.  Emphasis on seal.
List application and briefly describe the following types of centrifugal pumps:
 In-line, base mounted-end suction, bottom-side suction/top discharge
Define and describe different types of turbine pumps
Explain the operation and uses of the vacuum pump
	4

	5. Explain why elevation should be considered when placing a pump in a system.
Define the phrase “pump foundation” and explain installation techniques.
Illustrate why alignment is necessary for the baseplate and coupling.  Describe specific techniques.
Describe proper pipe support so as to not stress the pump.
Review suction line sizing and why it is relevant to a pump installation.
Explain what precautions are need to valve placement in a suction line
Discuss proper gauge selection and placement.
Identify seals and bearings on pump.  Explain the purpose of each and how to field verify.
Examine poor installation consequences of the above items.
Define pump cavitation and what conditions cause it.

	5

	6. List the major components of an automatic water system.
Explain the operating cycle of an automatic water system.
Define and describe two different types of an automatic water system.
List four preliminary steps which should be taken when installing a submersible well pump.
Construct a seven step procedure to follow when installing a submersible well pump.
Give a brief description of the installation of a pitless adaptor.
List five types of fittings which are sometimes used to connect pitless adapter units to a well case.
Define the purpose of “back tapping”
Explain the difference between a shallow well unit and a single-pipe deep well unit.
Define and explain why a galvanized storage or a Well-x-Trol tank is needed on a submersible.
Compare and contrast the above tanks types.  
List five reasons why the Well-x-Trol is a better choice.
Briefly examine the jet type vacuum pump and the system it is used on.

	6

	7. Define a sump and its function in a sewage pump system.
Explain the similarities between a sewage ejector and sump pump.
Describe a duplex sewage ejector and explain why some local codes require it.
List six important factors concerning the installation of the basin (sump).
State why check valves and gate valves are needed in the pump discharge of a sump style system.
Compare and contrast a wet pit vs. dry pit installation of a sump style system.
Briefly describe the control of a sump style system.
Define the mechanical operation and function of a boiler feed system.
Express how a reciprocation air compressor works.
List typical components on an air compressor.
Describe the difference between oil-less and oil-free air compressor systems.  Explain applications.

	7

	8. Illustrate installation requirements concerning the use of pipe, pipe fittings, and valves in a fire protection system.
Differentiate fire protection components needed in a vertical vs horizontal pump system.
  Special emphasis on the type of pump needed and it placement in the system
Describe installation requirements of the suction pipe and fittings. Explain importance.
Define two means to provide required submergence for vertical-shaft turbine pumps.
List five components that make up a typical vertical-shaft turbine pump.
Describe installation precautions for the typical vertical-shaft turbine pump.

	8

	9. Define the purpose of a general pump instruction as a guide for future reference.
Review ten points to consider when installing a pump.
Explain the steps to operate a pump including prestart checks, starting, and field tests.
Dramatize five troubleshoot scenarios and discuss corrective actions.
Identify and discuss five maintenance checks that can be completed periodically with a pump.
	9

	10. Explain differences between open piping systems and closed piping systems
Diagram fundamental differences between direct and reverse return piping systems
Overview one, two, three, and 4 pipe systems.
Review differences between primary and secondary loops.
Discuss how a pump interacts in each type

	10

	11. Explain what causes friction loss in hydronic systems.
Review concepts of pump head, velocity head, Cv, GPM and how mathematically related.
Demonstrate how pump performance is expressed and measured.
Review concepts of water and break horse power and how it relates to efficiency.
Review pump curve. Demonstrate knowledge by plotting various examples.
Brief discussion on pump selection based on system limitations.
Discuss the basics of checking and setting pump flow.

	11

	12. Hands on portion
[bookmark: _GoBack]Measure pumps performance on a live system.


	12



Check All Evaluative Procedures Used in this Lesson:
[  ] Oral Exam    [  ] Written Exam    [  ] Test/Quiz    [x  ] Class Work    [  ] Lab Activity
[  ] Presentation    [  ] Participation
	Lesson Purpose:




	Prerequisite Knowledge:





	Materials
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