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Introduction

Annotation: 

This unit discusses the materials commonly used to make fixtures, the most common types of fixtures, types of faucets available. Students will learn how each type of fixture and faucet operates, as well as how to choose a proper fixtures and faucets for a variety of installations.

--Prior to training with this unit, it is recommended that the student shall have successfully completed Core Curriculum; Plumbing Level One, Modules 02101-05 through 02110-05.


Grade(s): 
	
	9th

	
	10th

	
	11th

	x
	12th


Time:  Each lesson should take 2 ½ hours with the total time for this unit being approximately 20 hours.
Author: Jim Steel-Lee County 9th Grade Campus


Additional Author(s): 


Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.

Focus Standards

GPS Focus Standards: 

ACT-P2-3. Students will install a variety of fixtures. 
a. Demonstrate knowledge of installation of kitchen fixtures. 

b. Demonstrate knowledge of installation of bathroom fixtures. 

c. Demonstrate knowledge of installation of laundry fixtures. 

d. Demonstrate knowledge of installation of utility fixtures. 

GPS Academic Standards:

MC1P4. Students will make connections among mathematical ideas and to other disciplines. MC2A2. Students will solve simple equations.

 SEV4. Students will understand and describe availability, allocation and conservation of energy and other resources.

 SEV5. Students will recognize that human beings are part of the global ecosystem and will evaluate the effects of human activities and technology on ecosystems.

 SSCG18. The student will demonstrate knowledge of the powers of Georgia’s state and local governments.
National / Local Standards / Industry / ISTE:

NCCER 02111-05 Fixtures and Faucets


Understandings & Goals

Enduring Understandings: 
The goal of the plumber is to protect the health, safety, and comfort of the nation job by job. Codes vary from among jurisdictions. Because of variations in code, is important to consult the applicable code whenever regulations are in question. Referring to an incorrect set of codes can cause as much trouble as failing to reference codes altogether. It is important to obtain, review, and familiarize yourself with your local adopted code.

Essential Questions: 
· Why is it important to understand the history and the development of plumbing codes?

· How can failure to understand and follow established codes affect the health and welfare of people?



Knowledge from this Unit:  
Upon completion of this unit, the student will be able to do the following:

· Identify the basic types of materials used in the manufacture of plumbing fixtures.

· Discuss common types of sinks, lavatories, and faucets.

· Identify and discuss common types of bathtubs, bath-shower modules, shower stalls, and shower baths. 

· Discuss common types of toilets, urinals, and bidets.

· Identify and describe common types of drinking fountains and water coolers.

· Discuss common types of garbage disposals and domestic dishwashers.
Skills from this Unit:  

Under supervision of the instructor, the student should be able to do the following:

· Identify the most commonly installed lavatories, tubs, sinks, and toilets.


Assessment(s)

Assessment Method Type: 
	X
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment(s) Title:

· Each section has a quiz over the material covered.

· At the end of the module, there is a trade term quiz to be covered.

· Performance Tests and Written test
Assessment(s) Description/Directions:

· Section quiz: Have students complete the section quizzes

· Trade Term Quiz: have students complete the trade term quiz

· Performance tests and written tests are found in the Testing Booklet 

Attachments for Assessment(s): 

Learning Experiences
Sequence of Instruction

Safety considerations:

Ensure that students are equipped with appropriate personal protective equipment, and they are properly instructed on its use. 

Lesson 1: Fixtures and Faucets, Part One


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module and in previous units. Additional terms for this are:

Fixtures         faucets         plumbing fixtures      China
   vitrified porcelain
porcelain enamel

Fiberglass     vent pipe     waste pipe     vent systems     flood-level rim     right-hand bathtubs

Left-hand bathtubs     terrazzo     flush valves     flange
4.  Lesson content: Fixtures and Faucets, Part One: 

explain the difference between a fixture and faucets. Ask students to name examples of common fixtures and faucets. Discuss the processes of receiving, handling, storing, and placing fixtures, faucets, and trim. Explain why seismic requirements are necessary in some areas. Review and discuss the basic principles included in the 2003 national standard plumbing code.
A. Principles of Sanitation and Safety: discuss and explain the basic principles of sanitation and safety. Have students identify consequences of failing to follow each of these principles.

1. All occupied premises to have potable water.

2. adequate water required.

3. hot water required.

4. Water conservation

5. safety devices.

6. Use public sewer where available.

7. Required plumbing fixtures.

8. Drainage system.

9. Durable materials and good workmanship.

10. Fixture traps

11. trap Seals shall be protected.

12. Exhaust foul air to outside.

13. Test the plumbing system.

14. Exclude certain substances from the plumbing system.

15. Prevent contamination.

16. Light and ventilation.

17. Individual sewer disposal systems.

18. Prevent sewer flooding.

19. Proper maintenance.

20. Fixtures shall be accessible.

21. Structural safety.

22. Protect ground and surface water.

B. Materials Used to Make Fixtures: review the types of Imperial's manufacturers use to make fixtures.

· Porcelain & porcelain enamel: discuss the advantages of porcelain and porcelain enamel.

· Cast iron: explain why cast iron is well-suited for plumbing fixtures.

· Sheet steel: discuss the disadvantages of using sheet steel for plumbing fixtures.

· Stainless steel: explain why stainless steel is preferred to enamel surfaces.

· Plastics: review the types of plastics most commonly used today. 
Bring in a variety of plumbing fixtures made from each of the materials discussed in this section. Display the fixtures and ask students to identify the material with which each fixture is made. Have students note one advantage or disadvantage for each type of material.
C. Basic types of fixtures: Explain how codes establish the minimum number of fixtures required in different types of buildings. Discuss the important ones of adhering to the Americans with Disabilities Act of 1990 (ADA) Standards for Accessible Design.

1. Sinks and lavatories: review the shades, sizes, colors, and styles of sinks. Explain the difference between a sink and a lavatory. Explain why they had to waste pipes are required when installing lavatories. Discuss the four major categories of sinks and lavatories. Using the figure 2 on page 11.7, compare the rough-in drawings, and discuss their differences. Review the role of the flood-level rim in a wall-hung lavatory. Bring in a faucet for a wheelchair- accessible lavatory. Demonstrate how the long blade handles may be turned without grasping or twisting. Compare the various styles of lavatories and how they are installed.
2. Bathtubs: Explain what determines whether a tub is a right-hand or left-hand tub. Using figure 9 on page 11.10, compare the different types of bathtubs and how they are manufactured.
3. Shower Stalls: discuss the types of shower stalls and how they are installed. Explain why a safety pan is required, and emphasize that shower stalls must be insulated. Review the dimensions and slope of a standard shower base. 
4. Water Closets: discuss the shapes and dimensions of standard water closets. Review the ADA requirements for accessible water closets. Explain how a closet flange is used to secure a floor mounted water closet.

a. Basic operating principles: discuss water saving conventions of newer water closets. Explain how pressure and gravity were to clean the bowl and remove waste. Using figure 12 on page 11.11, discussed the role of the flush valve controlling the flow order.

b. Older style water closets: Using figure 13 on page 11.12, discussed the disadvantages of the wash down water closet. Review domain for designs of siphon water closets and explain how each operates. Ask students to write a list each of the types of water closets. Have students explain how each of these water closets operates and note the location or dimensions of the waste passageways.

· reverse trap water closet

· siphon-action water closet

· siphon-jet water closet

· blowout water closet

Lesson 2: Fixtures and Faucets, Part Two


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module and it previous units. Additional terms for this are:

Flushometers     flushometer valves     laundry trays     seat washer     valve stem     valve seat      bibb       diverter
4.  Lesson content: Fixtures and Faucets, Part Two

A. Urinals: discuss the two main types of urinals: washout urinals, siphon-jet urinals.

a. Washout urinals: Explain how washout urinals remove waste. Review the codes that       may prohibit wall-hung washout Urinals.

b. siphon jet urinals: Explain how siphon-jet urinals operate using a flushing action.

c. Flushing devices: bring in an electric guy. Demonstrate how electric eyes trigger flushing. Using figure 20 on page 11.16, explain how flushometer valves operate. Bring in a variety of Flushing devices. Have students to identify each device and explain how it triggers the flushing action.
B. Bidets: Explain how bidets can be for regulated water temperature and rate of flow.
C. Food Waste Disposers: using figure 23 on page 11.16, explain how food waste disposers are connected. Bring in a directional tee with an internal baffle. Demonstrate how the tee and baffle prevent waste from backing up into the sink compartment.
D. Domestic Dishwasher: Using figure 25 on page 11.18, discussed the various methods for venting a dishwasher. Using figure 26 on page 11.18, explain how to loop the dishwasher drain hose below flood-level rim to reduce the chance of a backup. Explain how to connect the drain hose between the sink waste outlet and the trap using the wye fitting.
E. Laundry Tray: Explain how laundry trays are designed to receive waste from clothes washers.
F. Service Sinks and Mop Basins: Using figures 28 and 29 on pages 11.19 & 20, explain why mop basins may be more convenient to use than service sinks.
G. Floor Drains and Floor Sinks: Explain when a floor sink may be required instead a floor drain.
H. Drinking Faucets and Water Coolers: Discuss the regulations that govern the height, dimensions, and quantity of water facilities.
I. Faucets: Review the two basic classifications of faucets. Have students review copies of local code. Have students locate fixture requirements and identify specific regulations that govern size, installation, and allowable materials.

a. Compression and non-compression  faucets:

i. Compression faucets: Using figure 34 on page 11.22, explain how the valve stem and seat operate in a compression faucet. Explain how compression faucets deliver hot and cold water. Using figures 37 & 38 on page 11.23, identify the parts of the drain valve, and discuss the role of a plunger and a compression faucet. Explain how the valve operates in a self-closing compression faucet.

ii. Non-compression faucets: using figure 39 on page 11.24, explain how water is controlled in non-compression faucets. Review the common styles of non-compression faucets. Explain how single-control non-compression faucets use rotating balls to align the hot and cold water ports. Using figure 41 on page 11.24, explain how the balancing piston in a rotating cylinder faucet regulates a constant flow of water.
b. Kitchen and bathroom faucets: Using figure 42 on page 11.25, review the common distances between hot and cold water inlets on faucets.

i. Discuss the role of a diverter in a combination shower and bath fitting. Explain how a single-control pressure-mixing valve adjusts the rate of flow and temperature. Using figure 45 on page 11.26, emphasize a possible danger of cross connection with flexible water lines.
c. Utility faucets: Review the materials commonly used for utility faucets. Discuss the typical applications of utility faucets. Explain how to prevent wall and yard hydrant faucets from freezing.

5.  Review

A. Review
B. Module Examination

1. Trainees must score 70% or higher to receive recognition from NCCER.

2. Record the testing results on Craft Training Report Form 200 and submit the results to the Training Program Sponsor.
C. Performance Testing 

1. Trainees must perform each task to the satisfaction of the instructor to receive recognition from NCCER. If applicable, proficiency noted during laboratory exercises can be used to satisfy the Performance Testing requirements.

2. Record the testing results on Craft Training Report Form 200, and submit the results to the Training Program Sponsor.

Attachments for Learning Experiences: 
Notes & Reflections: 

Culminating Performance Task 
Culminating Unit Performance Task Title:  

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 

Attachments for Culminating Performance Task: 

Unit Resources 

Web Resources:

Kohler website: www.Kohler.com. "Kohler Tech terms," www.serviceparts.Kohler.com/glossA.HTML.  Reviewed April 2009.
Additional Resources:

ANSI 117 A.1-1980. New York: American National Standard Institute.

Plumbing Installation and Design, second edition, 1987. L.V. Ripka. Homewood, IL: American Technical Publishers.

ADA Standards for Accessible Designs, 28 CFR Part 36, 1994. Washington, DC: Department of Justice.

Architectural Handbook, 1979. Alfred M. Kemper. New York: John Wiley & Sons.

Dictionary of Architecture and Construction. 1993. Cyril M. Harris, ed. New York: McGraw-Hill

National Standard Plumbing Code, 2003. Falls Church, VA. Plumbing-Heating- Cooling Contractors National Association

National Standard Plumbing Code, 2003. Chapter 1, Definitions (definitions of fixture, flood-level rim, flushometer, flush valve, or pipe, and waste pipe). Falls Church, VA. Plumbing-Heating- Cooling Contractors National Association

Attachment(s): 
Materials & Equipment: 

Classroom Use

Transparencies

Markers/chalk

Blank acetate sheets

Transparency pens

Pencils and scratch paper

Overhead projector and screen

Whiteboard/chalkboard

Copies of your local code

Americans with Disabilities Act of 1990 (ADA) Standards for Accessible Design

A variety of photos of fixtures
Testing

Module Examinations

Performance Profile Sheets

Copies of Quick Quiz
Shop Use

Appropriate personal protective equipment

A variety of porcelain, cast iron, sheet steel, stainless steel, and plastic fixtures

Faucet for wheelchair-accessible lavatory

Electric eye

A variety of flushing devices

Directional tee with an internal baffle

What 21st Century Technology was used in this unit?

Top of Form

	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	X
	Animation Software
	
	Wiki
	X
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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