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Introduction

Annotation: 

This unit discusses the types of carbon steel pipe and fittings used in plumbing applications. Students will learn about common fittings and valves; measuring, cutting, and joining steel pipe; and the hangers and supports used with steel pipe.

--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 02105-05.
Grade(s): 
	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  Each lesson should take 2 ½ hours with the total time for this unit being approximately 10 hours.
Author: Jim Steel-Lee County High School-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-P1-3. Students will become familiar with the selection, handling, storage, and proper use of plumbing related construction materials. 

a. Install pipes, fittings and valves, hangers, supports, fixtures, and appliances. 

GPS Academic Standards:
SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy. 

SEV4. Students will understand and describe availability, allocation and conservation of energy and other resources.
National / Local Standards / Industry / ISTE:

NCCER 02109-05 Carbon Steel Pipe and Fittings


Understandings & Goals

Enduring Understandings: 
· Students will understand that the goal of the plumber is to protect the health, safety, and comfort of the nation, job by job.

· Students will acquire a proper understanding of the basics of cutting, measuring and installing plumbing materials, and that these are essential to the success of a plumber.
· Students will understand that working safely with a variety of materials and tools is essential to the success of a plumber.


Essential Questions: 
· How does having an intimate knowledge of the correct procedures for cutting, measuring and installing plumbing materials contribute to the success of a plumber?

· Why should working safely be on the forefront of every plumber’s mind?

· Why is the responsibility of each person to be safe?

· How can you contribute to the health, safety and comfort of the nation, job by job? 

Knowledge from this Unit:  

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

· Recognize proper applications of carbon steel piping.

· Identify the material properties, storage, and handling requirements of carbon steel piping.

· Identify the various techniques used in hanging and supporting carbon steel piping.

· Properly measure, cut, groove, thread, and join carbon steel piping.

· Identify the hazards and safety precautions associated with carbon steel piping.

· Identify the common types of materials, schedules, sizes, and labels used for carbon steel piping.

· Identify the common fittings and valves used with carbon steel piping

Skills from this Unit:  

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

· Properly measure, cut, groove, and join carbon steel piping.


Assessment(s)

Assessment Method Type: 
	X
	Pre-test

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

	
	_x_ Quizzes/Tests

_x Unit test

	X
	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

	X
	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. Emphasize safety precautions specific to pipe-cutting operations. Stress the importance of following manufacturers’ recommendations when cutting or sawing pipe or when using any power tools.

Lesson 1: Introduction to Carbon Steel Pipe


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. Additional terms for this are:

Black steel pipe     Galvanized pipe     Thread engagement     Standard weight     Extra strong     

Double extra strong

4.  Lesson content: Introduction to Carbon Steel Pipe

A. Domestic and Imported Steel: Review the three basic kinds of steel and explain how carbon steel is created. Compare the two types of carbon steel pipe. Discuss the advantages and disadvantages of Black steel in galvanized pipe. Review the regulations that control the steel industry and the amount of imported steel that companies may purchase. Bring in a section ASTM- approved pipe. Demonstrate how carbon steel pipe is marked.

B. Threads:  Discuss the standardized thread size, and explain why the standardization is important. Identify the thread engagement on a length of pipe. Review figure 1 on page 9.3. Review table 1 on page 9.4, specify nominal pipe sizes and asked students to identify the number of threads versus number of usable threads required.

C. Carbon Steel Pipe Sizing: Using figure 2 on page 9.3, explain the difference between inside and outside diameters. Discuss when and how these measurements are used to measure steel pipe. Compare the three weights or strengths of steel piping for threading.  Bring in samples of steel pipe, have students identify inside and outside diameters based on the wall thicknesses.

 Using table 2 on page 9.5, discuss the relationship between wall thicknesses and inside diameter. Explain how the amount of pressure applied can withstand is affected by inside diameter.
D. Labeling: Bring in a tag used to identify a bundle of steel pipe. Demonstrate how to interpret the information on the tag.

E. Material Storage and Handling: Review safety precautions for storing and handling carbon steel pipe.

F. Performance Testing (Task 1)

Lesson 2: Fittings and Valves


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. Additional terms for this are:

Pressure fittings     Drainage fittings     Ground joint union     Flange union     Nipples     Crosses     

Globe valve     Gate Valve     Ball valve     Stop-and waste valve

4.  Lesson content: Fittings and Valves: explain the role of valves and fittings in water supply and distribution systems. Explain how the annealing process makes iron stronger.
A. Fittings for Threaded Pipe: using figure 3 on page 9.5, review the various types of pressure and drainage fittings. Identify the differences in the three fittings (e.g., pockets) 

· Tees: Using figures 4 and 5 on page 9.6, explain how regular tees and reducing the tees are used with fittings of various sizes.

· Elbows: Explain how elbows are used to make a variety of bends as you.

· Unions: Bring in a ground joint union. Demonstrate how to connect two pipes by screwing the thread and shoulder pieces of the union onto the pipe.

                             Discuss the role of a gasket of flange union. 

                             Emphasize that dielectric unions may not be used in hot water systems. 

                             Discuss problems that can result if dialectic unions without plastic linings are used.

· Couplings and other fittings: bring in a variety of couplings and other fittings. Display each fittings, and demonstrate how to use the various fittings to connect lengths of pipe. Explain how to safely use thread protectors. Discuss the consequences of using thread protectors as couplings. Using figure 12 on page 9.8, review the various heads available with plugs.

B. Valves for Threaded Pipe: Review the valves used for threaded pipe. Bring in a globe, gate, ball, stop-and-waste valve. Demonstrate how each valve is used for threaded pipe, and provide examples of applications suitable for each valve. Stress that stop-and-waste valves may not be used on water supply lines.

C. Fittings and Valves for Grooved Pipe: Discuss the components of a grooved pipe joint. Emphasize importance of checking all applicable codes to ensure that rolling grooved pipe is allowed in your area.

D. Laboratory-Trainees practice identifying common fittings and valves. This laboratory corresponds to Performance Task 2: set up stations with a variety of fittings and valves used in hot and cold water distribution systems. Ask students to identify the fitting or valve and explain how it is used to connect, close, or expand sections of pipe.

Lesson 3: Measuring, Cutting, Threading and Joining Steel Pipe


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. Additional terms for this are:

Stock     Power-threading machine     Yoke vise     Chain vise     Pipe tongs     Chain wrench     

Strap wrench     Pipe-joint compound     Sealant tape
4.  Lesson content: Measuring, Cutting, Threading and Joining Steel Pipe:

A. Working with Threaded Pipe: Using table 3 on page 9.12, discuss why it is important to understand how to talk late to size the bidding and how to measure a length of pipe or proper installation. 
B. Measuring: Using figure 16 on page 9.13, review the various methods used to measure threaded steel pipe.

· End-to-end

· End-to-center

· Center-to-center

· End-to-face

· Face-to-face

· Face-to-back

· Center-to-face

· End-to-back

 Discuss thread engagement. Set up a variety of stations with section of threaded steel pipe tools for measuring. Have students visit each station and identify the method used to complete the calculation. Ask students to measure the length of pipe at each station.
C. Cutting: Bring in a pipe cutter and a section of steel pipe. Demonstrate how to safely use a single cutting wheel. Discuss the consequences of overtime.
D. Reaming: explain how to remove burrs that remain inside the pipe. Demonstrate to the students using reamers. Discuss the consequences of overreaming a pipe.

E. Threading: explain how to use a power threading machine to read large quantities of pipe. Bring in a hand letter and a power threat or. Demonstrate how they operate. Referring to figures 22 and 23 on page 9.14, explain when to use yoke and chain vises. Review maintenance procedures for vices. Bring in straight, offset, and compound leverage pipe wrenches. Show students how to use the wrenches to grip and turn sections of pipe. Discuss applications for each wrench. Explain how pipe tongs are used to hold large parts. Explain how the strap on a strap wrench allows a wrench to grip the part without scratching the surface.

Review the steps for cutting threads using a hand die and stock:

· Select the correct size of die for pipe you are threading.

· Inspect the die to make sure that cutters are free of nicks and wear.

· Lock the pipe securely in a vice.

· Slide the die over the end of the pipe, guide-end first.

· Push the die against the pipe with the heel of one hand. Take three or four short, slow, clockwise turns. Be careful to keep the die pressed firmly against the pipe.

· To keep the die firmly against the pipe, apply some thread-cutting oil. This oil prevents the pipe from overheating from friction, and it lubricates the die. Oil the threading die every two or three downward strokes.

· Back off one quarter turn after each full terms forward to clear out the metal chips. Continue until the die projects one or two threads from the die from the die end of the stock. Having too few threads is as bad as having too many threads.

· Remove the die by rotating counter-clockwise.

· Wipe off excess and any chips.
                     Review the procedures to use a power threading machine:

· Make sure the machine and the foot pedal on proper working order. Check for frayed wires and cords.

· Select and install the correct size of die, and inspect it for nicks.

· Mount the pipe into the machine chuck. Make sure to provide additional support for long pipe.

· Check the pipe and die alignment.

· Cut threads until two threads appear at the other end of the die. Stop the threading action. Apply the correct cutting oil to threads and pipe during the threading operation to reduce heat and friction.

· Back off the die until it is clear of the pipe.

· Remove the pipe from the machine chuck. Be careful not to mar the threads.

· Wipe the pipe clean of oil and metal chips.

       Review the safety procedures for using and maintaining a power machine. Emphasize that the chips from sections of cut pipe are sharp and can easily cut you. Emphasize the foot pedals for safety cutoffs are standard with all power machines. Stress that students should not use any power machine without a safety cut off.
F. Joining Threaded Pipe: using figure 32 on page 9.18, explain how to properly join steel pipe. Bring in pipe-joint compound and sealant tape. Demonstrate how to join threaded steel pipe using these materials. Discuss the advantages and disadvantages of both methods.

G. Grooving Pipe: explain how to use a roll-grooving and cut-grooving tool. 

H. Joining Grooved Pipe: Using figure 35 on page 9.19 as a reference, set up several stations with materials for joining grooved pipe. Instruct students to practice making leakproof seals.

I. Performance Testing (Tasks 3 and 4)

Lesson 4: Hangers and Supports


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. Additional terms for this are:

None

4.  Lesson content: Hangers and Supports: Use local code to locate specifications for spacing intervals and types of fasteners allowed in your area. Review and discuss code requirements for hangers and supports. Emphasize importance of using seismic restraints. 
A. Pipe Attachments: Explain how to attach supports to wood, masonry, and steel surfaces. Using figures 36 and 37 on page 9.21, explain how to use rings, clamps, and clevises to support pipes horizontally. Using figure 38 on page 9.21, explain how to use riser clamps to support pipes vertically. Bring in a variety of pipe attachments. Demonstrate how to use various supports, clamps, and channels.

B. Connectors: Discuss the various types of connectors, and explain how they are used the link pipe and structural attachments.

C. Structural Attachments: Discuss and explain how to determine whether the concrete has had enough time to hear before inserting anchors. Refer to figure 42 on page 9.25. Review the types of attachments used in steel and wood framed buildings. 
D. Installation: Using figure 44 on page 9.26, discuss installation techniques for vertical piping. Emphasize that vertical pipe must be supported at each floor line.

E. Review
F. 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.
G. Performance Testing (Task 5)

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: 
At the end of each module, various teaching tips are included for added activities for the students


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:

Construction Education Foundation of Georgia, www.cefga.org
Cast Iron Soil Pipe Institute website: www.cispi.org
Plumbing and Mechanical website: www.pmmag.com
Victaulic website: www.victaulic.com
Additional Resources:

· Basic Plumbing with Illustrations, Revised, 1994. Howard C. Massey. Carlsbad, CA: Craftsman Book Company

· Plumber’s Handbook, Revised Edition 1998.Howard C. Massey. Carlsbad, CA: Craftsman Book Company

· Plumbing: Design and Installation, Second Edition, 2002. L.V. Ripka. Homewood, IL: American Technical Publishers

· Water and Plumbing, Volume 3, 2000. Ifte Choundhury and J. Trost. Upper Saddle River, NJ: Prentice Hall

Attachment(s):


Materials & Equipment: 

Classroom Use

Transparencies

Markers/chalk

Blank acetate sheets

Transparency pens

Pencils and scratch paper

Overhead projector and screen

Whiteboard/chalkboard

NFPA Chapter 13 -MSS40 hanger standards

Copies of your local code

Module Examinations

Performance Profile Sheets

Shop Use

Appropriate personal protective equipment

Sections of ASTM-approved pipe

Steel pipe in different sizes

Steel pipe fittings

Steel pipe cutter

Ground joint union

A variety of couplings and fittings

Globe, gate, ball, and stop-and-waste valves

Threaded pipe

Threading die and stock

Cutting oil

Tape measure

Marking tool

Two pipe wrenches of appropriate size

Hand and power threaders

Straight, offset, and compound-leverage pipe wrenches

Hand die and stock

Pipe joint compound and sealant tape

Pipe attachments, including supports, channels, and clamps

Connectors

Structural attachments

What 21st Century Technology was used in this unit:
	
	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
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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