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PATHWAY:  
Construction  

COURSE:  

Plumbing I

UNIT 3: 

Plumbing Material-Corrugated Stainless Steel Tubing
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Introduction

Annotation: 

This unit introduces the common types of corrugated stainless steel tubing (CSST) and fittings. Students will learn basic techniques for cutting, connecting, and grooving CSST, methods for hanging and supporting CSST, and procedures for storing and handling CSST.

--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 02109-05



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 4 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 02110-05 Corrugated Stainless Steel Tubing


Understandings & Goals

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

· Proper understanding of the basics of cutting, measuring and installing plumbing materials is essential to the success of a plumber
· 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:

· Identify the common manufacturers of corrugated stainless steel tubing.

· Recognize proper and improper applications of corrugated stainless steel tubing.

· Identify the various techniques used in hanging and supporting corrugated stainless steel tubing.

· Explain how to properly measure, cut, join, and groove corrugated stainless steel tubing.

· Identify the material properties, storage, and handling requirements of corrugated stainless steel tubing.


Skills from this Unit:  

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

· Simulate and/or demonstrate how to join corrugated stainless steel tubing.


Assessment(s)

Assessment Method Type: 
	X
	Pre-test

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

	
	_x_ Quizzes/Tests

_x_ Unit test

	
	Group project

	X
	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: Corrugated Stainless Steel Tubing


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:

Corrugated stainless steel tubing     Water Column (w.c.)     Elevated pressure system     

Pound per square inch gauge (psig)     Regulator     Gas cock     Manifold     Straight fittings     Stub-outs

Regulator stub-out     Coupling fitting     Tee fitting     Striker plates     
4. Lesson content: Corrugated Stainless Steel Tubing: review and discuss the uses of CSST. Discuss the advantages and cost-saving factors of CSST. Referring to table 1 on page 10.3, explained that CSST is sold as a complete system, and emphasize that components are not interchangeable among manufacturers. 
A. Sizes and Labeling: Using figure 3 on page 10.3, review the types of markings used to identify CSST. Bring in a section of CSST. Demonstrate problems that can result if you kink, twist, or twist CSST. Emphasize that installers must be certified by the manufacturer to install CSST. Explain the installers are responsible for ensuring that pipe runs a place safely and supported properly.
B. Regulators and Valves: using copies of various fuel gas codes and standards, ask students to review and discuss the standards and gas codes. If Internet access is available, have students visit and review the American National Standards Institute and American Gas Association website. Discuss problems that could result if CSST is connected directly to a meter. Using figure 4 on page 10.4, review the various pressures at which most residential, commercial and industrial gas systems operate. Explain how regulators are used to decrease or increase gas flow. Using figure 5 on page 10.5, discuss the role of ball valves and gas cocks in CSST systems. Referencing your local code, demonstrate how plans regulators on the inside of a building must be fitted to the outside. Have students observe the demonstration and comment on what was done correctly and/or incorrectly. Remind students that tasks must be performed according to code.
C. Types of CSST Installations: Review various types of CSST installations. Explain how manifold are used to connect CSST lines.
D. Cutting and connecting CSST: bring in a tube cutter and section of CSST. Demonstrate how to cut CSST using tube cutters. Discuss the consequences of wiping the cut edges of a pipe with your hand.
E. Connecting CSST to Appliances: review the fittings that may be used with CSST systems and discuss the materials from which threaded fittings may be made. Using figure 12 on page 10.8, explain how straight fittings are used, and discuss the components of a straight fitting. Demonstrate how to use straight fittings to install or connect to an appliance. Using figure 14 on page 10.11, discuss the role of stub-outs and regulator stub-outs in CSST installations.
F. Connecting CSST to CSST: using figure 16 on page 10.11, discuss the components of a coupling fitting, and explain how they are used to splice links of CSST. Bring in a tee fitting. Demonstrate how to install a tee fitting. Have students practice assembling coupling fittings and tee fittings are connecting the bushings to the end of the CSST pipes.
G. Hanging and Running CSST: if I sit CSST should not be supported from other utility installations. Discuss the seismic advantages of CSST compared with conventional black steel piping. Review the types of pipe supports that can be used to mount CSST pipelines. Discuss requirements to pass CSST to an air duct system. Explain how striker plates can be used to prevent punctures. Emphasize importance of checking applicable codes before using striker plates. Discuss the consequences of using a gas pipe as a grounding conductor.
H. Inspecting and Testing CSST: Explain how to install a CSST piping system for proper inspection and testing. Explain how to conduct a pressure test.
I. Review
J. Module Examination

1. Trainees must score 70% or higher to receive recognition form NCCER.
2. Record the testing results on Craft Training Report Form 200 and submit the results to the Training Program Sponsor.
K. 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: 
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
· Cinergy/ LG website, www.cinergly.com
· Foster-Miller, Inc. website, www.foster-miller.com
· Housing Zone website, www.housingzone.com
· Plumbing and Mechanical website, www.pmmag.com
· Titeflex Corporation website, www.titeflex.com
Additional Resources:

· Illustrated Guide to the International Plumbing & Fuel Gas Codes, 2003. Howard C. Massey. Carlsbad, CA: Craftsman Book Company

· National Fuel Gas Code, 2002. Theodore C. Lemoff. Quincy, MA: National Fire Protection Association.

· Overview of the International Fuel Gas Code: Based on the 2000 International Fuel Gas Code, 2000. Country Club Hills, IL: Building Officials & Code Administrators International, Inc.

· Dictionary of Architecture and Construction, Third Edition, 2000. Cyril M. Harris, ed. New York: McGraw-Hill

Attachment(s): 
Materials & Equipment: 

Classroom Use

Transparencies

Markers/chalk

Blank acetate sheets

Transparency pens

Pencils and scratch paper

Overhead projector and screen

Whiteboard/chalkboard

Examples of fuel gas codes and standards

Copies of your local code

Module Examinations

Performance Profile Sheets

Shop Use

Appropriate personal protective equipment

Sections of corrugated stainless steel tubing by a variety of manufacturers

Tube cutters

Tee fittings

Appliance regulator

Straight fittings

Coupling fittings

Bushings

Tools to install and assemble fittings

What 21st Century Technology was used in this unit?

Top of Form

	
	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
	
	


Bottom of Form
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