Module 02107-05
Copper Pipe and Fittings

Lesson 1 of 2: Introduction to Copper Pipe, Fittings, and Valves 

This lesson is a classroom session in which the students will learn about copper pipe and copper pipe fittings and valves used in modern plumbing systems.  Students will select correct types of materials for copper piping systems and identify various types of fittings and valves and their uses to fulfill Performance Task requirements.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Identify types of materials and schedules used with copper pipe.

2. Describe the advantages and disadvantages of copper pipes used in plumbing systems.

3. Identify the material properties, storage, and handling requirements of copper piping.

4. Identify types of valves and fittings used with copper piping.

Performance Requirements

· Select correct types of materials for copper piping systems.  This corresponds to Performance Task 1.

· Identify types of fittings and valves and their uses. This corresponds to Performance Task 2.

Reading Assignment

· Module 02107, Sections 1 thru 3

Slide Presentation

· Module 02107, Part 1 (Slides 1 thru 11)

Suggested Equipment/Materials 

· Samples of various types of copper pipe and copper pipe fittings.

Suggested Student Activity

· Have students go on line and download information about copper tubing products and/or valves and fittings from a manufacturer’s website.  This will enable students to get a feel for the variety of copper tubing products that are available.

Testing

· Module Review Test Questions 1 thru 8 for Sections 1.0.0 - 2.0.0, and Questions 1 thru 5 for Sections 3.0.0. – 4.0.0.

· CONTREN( Connect, Active Figure 3  

Suggested Lab Activity

· Students must select correct types of materials for copper piping systems and identify types of fittings and valves and their usage.

Additional Resources

· www.copper.org/applications/plumbing/techcorner/homepage.html (Copper Development Association) Downloadable technical tips for working with copper piping.

· www.cerrocu.com (Cerro Flow Products, Inc.) Information on copper tubing products used for plumbing.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 1

· Review the objectives for the module.

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.
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SLIDE 2

· Discuss the advantages and disadvantages of copper pipe.

· Discuss the five different types of copper tubing and the common uses of each type.

· Have samples of the different types of copper tubing available to pass around the class.
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SLIDE 3

· Explain how types K, L, M and DWV pipes are sized.

· Explain how type ACR pipe is sized.

· Pass samples of these types around the class so the students can see the differences.
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SLIDE 4

· Describe the color code used to identify the five types of copper tubing.

· Have color-coded samples of tubing available to pass around the class.

· Discuss strength and formability issues that must be considered when selecting copper pipes for an application.

· Describe how to properly store and handle copper pipes.

Have students answer Review Questions for Sections 1.0.0 - 2.0.0. Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 3.


[image: image4]
SLIDE 5

· Explain that pipe usage determines the type of fittings and valves used with copper pipe.

· Explain that fittings and valves must be selected to minimize pressure drop. 

· Use this slide along with slides 6  and  7 to describe the common fittings used with copper tubing and what they do.

· Have samples of various copper fittings available to pass around the class.
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SLIDE 6 

No notes
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SLIDE 7 

No notes
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SLIDE 8

· Describe the purpose of valves and how they operate.

· Describe the six types of valves commonly used in water supply systems and give examples of their uses.

· Have samples of each of the six valve types available to pass around to the class.

· Describe the unique characteristics of DWV fittings.
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SLIDE 9

· Describe and demonstrate how press fittings are made.

· Have a pressing tool available to pass around the class.
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SLIDE 10

· Explain what a bullhead tee is and why they should be avoided in piping systems.

· Describe and demonstrate how to use a tee-pulling tool (Slide 11, Figure 5).
· Have a sample of a tee connection made with a tee-pulling tool available to pass around the class (Slide 12, Figure 6).
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SLIDE 11

· Discuss the advantages of mechanically formed tees.

Have students answer Review Questions 1 thru 5 for Sections 3.0.0 - 4.0.0. Provide correct answers and remediation at the end of the quiz.  
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SLIDE 1

Objectives

When you have completed this module, you will be able to do the 

following:

1.

Identify the types of materials and schedules used with copper p

iping.

2.

Identify the material properties, storage, and handling requirem

ents of copper 

piping.

3.

Identify the types of fittings and valves used with copper pipin

g.

4.

Identify the techniques used in hanging and supporting copper pi

ping.

5.

Properly measure, ream, cut, and join copper piping.

6.

Identify the hazards and safety precautions associated with copp

er piping.
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3.0.0 FITTINGS AND 

VALVES 

·

The advantage of a mechanically

-

formed tee connection is that the number of 

brazed joints required to make the tee connection is reduced, as

is the potential for 

leaks.

Figure 6

Mechanical tee connection.
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3.0.0 FITTINGS AND 

VALVES 

•

A bullhead tee is a tee fitting used on branches that 

are longer than the main line. 

Bullheading

is also a 

term describing a condition resulting from turbulence 

created in the line by an improperly installed tee.

•

If more than one tee is installed in a line, a straight 

pipe with a length between tees of 10 times the 

pipe's diameter will reduce turbulence.

•

Mechanically

-

formed tee connections are joints 

created by an electrically powered tee

-

pulling tool.

Figure 5

Tee

-

pulling tool.
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3.0.0 FITTINGS AND 

VALVES 

·

Press fittings, alternative fittings for joining copper tubes, r

equire a special tool to 

crimp the fitting around the copper tube.

Figure 4

Hand pressing tool.
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SLIDE 8

3.0.0 FITTINGS AND 

VALVES 

•

A common valve for water supply systems is the gate valve, which

is used in lines 

that remain either completely open or completely closed for long

periods of time.

•

Compression, stop, and waste valves are commonly used for draini

ng and freeze 

protection in lines above ground.

•

Check valves prevent reverse flow in a line by automatically clo

sing if the flow 

reverses direction.

•

DWV fittings are designed to allow solid and liquid wastes to f

low smoothly 

through them.

Figure 3

Common valves for water supply systems.

[image: image17.wmf]MODULE 02107

, Part 1

SLIDE 7

3.0.0 FITTINGS AND 

VALVES 

•

Valves regulate the flow of water through pipes by providing on/

off service or by preventing 

reverse flow.

•

Valves control flow by moving a disc or plug, by sliding a cylin

drical or spherical surface into a 

passageway, by rotating a disc across the diameter of a pipe, or

by moving flexible material 

into the passageway.

Table 2

Common Copper Fittings and Their Descriptions

(cont'd)

A mechanical coupling material for rigidly connecting copper tub

ing that has been 

roll

-

grooved

. 

Grooved copper fittings are made for connecting copper tubing in

sizes from 2 to 6 inches. These 

fittings have grooved ends, so they can be installed using a wre

nch. This eliminates the need for 

soldering or brazing. 

Grooved copper 

Fittings with a flared end that can be joined with a male cone

-

shaped tubing end or union. Flare 

fittings used in refrigeration and air conditioning include a va

riety of elbows, tees, and unions. They 

are 

drop

-

forged

brass and are accurately machined to form the 45

-

degree flare face. The fittings 

used are based on the size of the tubing. Flare nuts are hexagon

-

shaped

—

they have six sides. An 

adjustable, or open

-

end, wrench is used with these fittings. 

Flare fittings 

A fitting soldered to copper tubes, allowing the tubes to be joi

ned to male and female half unions by 

a threaded shell nut. 

Sweat union 

A fitting used to connect pipe to pipe or pipe to fitting with d

ifferent sizes of pipe. 

Reducer coupling 

and reducer 

bushing 

A fitting used to adapt soldered copper tube to iron pipe flange

. 

Sweat flange 

Description 

Fitting 
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3.0.0 FITTINGS AND 

VALVES 

·

Table 2 contains descriptions of common copper fitting types and

their uses.

Table 2

Common Copper Fittings and Their Descriptions

A fitting used to adapt a soldered copper tube to a 

compression joint

by means of a 

ferrule

, which is 

a brass compression ring used for joining. A compression joint c

onsists of a threaded nut that has 

been squeezed over a compression ring to seal the joint. 

Sweat

-

to

-

compression 

adapter 

Fittings soldered onto the end of a length of copper tubing to p

rovide a threaded end for attaching a 

pipe to another threaded pipe. 

Female and male 

adapters 

A fitting used to close the end of a copper pipe. 

Sweat cap 

A fitting used to connect lengths of pipe on straight runs. 

Coupling 

A fitting with three openings used to make branches at 90

-

degree angles to the main pipe. Reducing 

tees are used to make branches at 90

-

degree angles from the main pipe to smaller outlet pipes. 

Tee 

An elbow with a male end and a female end that is used to change

the direction of the pipeline by 45 

degrees. 

Street 45 

An elbow with a male end and a female end that is used to change

the direction of the pipeline by 90 

degrees. 

Street 90 

An elbow that allows you to attach the pipeline to the building 

frame; frequently used at the last joint 

before the pipe comes through the wall to be attached to a fixtu

re. 

Drop ear ell 

Elbow used to change the direction of the pipeline by 90 or 45 d

egrees. 

90

-

degree ell and 

45

-

degree ell 

Description 

Fitting 
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3.0.0 FITTINGS AND 

VALVES 

•

Pipe usage determines the types of fittings and valves used in a

piping system. 

For example, fittings allow pipes to be joined together and to c

hange the direction 

and/or size of a pipe run.

•

Always use as few fittings as possible to reduce the chance for 

leaks and to 

reduce pressure drops caused by the friction losses created by t

he fittings.

•

Solder (sweat) fittings are used to join copper pipe. Adapter fi

ttings provide a 

transition between soldered and threaded pipes.

Figure 2

Fittings for copper tubing.
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2.0.0 COPPER PIPE

·

Hard tube markings are color

-

coded. Type K is green, L and ACR are blue, M is 

red, and DWV is yellow.

•

Consider strength and formability (the ease with which copper tu

bing can be bent) 

when selecting copper pipe.

•

Copper pipe is very valuable. Store it in a secure area, organiz

ed according to 

size and type. Handle very cold copper pipe with gloves because 

it can stick to 

bare hands.

Blue

ACR

Yellow

DWV

Red

M

Blue

L

Green 

K 

Application 

Color Code 

Type 

Table 1

Copper Tubing Color Codes
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2.0.0 COPPER PIPE

•

Pipe sizing varies depending on the type of pipe. Types K, L, M,

and DWV use 

nominal or standard size, which means the outside diameter (OD) 

is always 1/8 

inch larger than the nominal size.

•

The nominal size is the approximate measurement in inches of the

inside 

diameter (ID) of the pipe. For example, the OD of 3/4

-

inch nominal type M pipe 

measures 7/8 inch.

•

Type ACR is an exception to this rule; it uses actual OD sizing.

When using 

fittings, 7/8

-

inch ACR tubing can use the same fittings as 3/4

-

inch nominal pipe.

•

Types K, L, M, and DWV pipe must be marked to show the tube type

, name of 

the manufacturer, and the country of origin.

Figure 1

Copper pipe sizing.
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2.0.0 COPPER PIPE

•

Copper is a metal that has been used in plumbing systems for nea

rly 200 years. It 

is used in water supply lines, DWV systems, and fuel gas systems

. It is also used 

in air conditioning and refrigeration systems to carry refrigera

nt.

•

Copper has many advantages. It is easy to bend and easy to join,

resists 

corrosion, and weighs less than some other piping materials.

•

A major disadvantage of copper is that it costs more than other 

piping materials. 

However, its many advantages outweigh its disadvantages, making 

it a very 

popular piping material.

•

Copper is often referred to as tube or tubing. It comes in five 

different types: K, L, 

M, DWV and ACR, which is made specifically for use in air condit

ioning and 

refrigeration.

•

Tubing can be hard

-

drawn copper or soft and flexible annealed copper. Drawing 

hardens the copper, while the annealing process uses heat to rel

ieve stress and 

soften it.

•

Hard, drawn tubing is available in fixed lengths, while types K,

L and ACR tubing 

are available in soft coils.

