Module 02106-05
Plastic Pipe and Fittings

Lesson 1 of 2: Introduction to Plastic Pipe, and Plastic Pipe and Fittings 

This lesson is a classroom session in which the students will learn about plastic pipe and plastic pipe fittings used in modern plumbing systems.  Students will identify types of plastic pipes and identify various plastic pipe fittings and valves to fulfill Performance Task requirements.

Objectives

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

1. Identify types of materials and schedules of plastic pipe.

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

3. Identify proper and improper applications of plastic pipe.

4. Identify types of valves and fittings used with plastic pipe.

5. Explain proper procedures for the handling, storage, and protection of plastic pipes.

Performance Requirements

· Identify types of plastic pipes.  This corresponds to Performance Task 1.

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

Reading Assignment

· Module 02106, Sections 1 thru 3

Slide Presentation

· Module 02106, Part 1 (Slides 1 thru 16)

Suggested Equipment/Materials 

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

Suggested Student Activity

· Have students visit a residential construction site.  Have them list all the applications they observe where plastic pipe is being used such as DWV systems, hot and cold water supply lines, irrigation or lawn sprinkler systems, AC condensate drains, etc.  This will enable students to get a feel for the widespread use of plastic pipe in new home construction.

Testing

· Module Review Test Questions 1 thru 5 for Sections 1.0.0 - 2.0.0, and Questions 1 thru 7 for Sections 3.0.0. – 4.0.0.

· CONTREN( Connect, Active Figures 1, 8 & 9  

Suggested Lab Activity

· Students must identify types of plastic pipe and identify fittings and valves and their usage.

Additional Resources

· Plastic Piping Handbook, Weimar, TX, Culinary and Hospitality Industry Publications Services

· www.plasticpipe.org (Plastic Pipe Institute) Information about plastic pipe applications.

· 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

· Describe the advantages and disadvantages of using plastic pipe in plumbing systems.

· Ask students of ways that these advantages and disadvantages might affect their job on a daily basis.  Example: Lighter weight of the pipe means they don’t have to lift as much, saving their backs.
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SLIDE 3

· Explain the differences between thermoplastic and thermosetting plastic pipe.

· Explain the differences between solid wall and cellular core wall plastic pipes and the advantages and disadvantages of both types.
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· Explain how schedules and SDRs relate to wall thickness of plastic pipe.

· Explain the relationship of outside diameter (OD) and wall thickness.

· Have samples of Schedule 40 and Schedule 80 plastic pipe available to pass around the class.
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· Explain all aspects of plastic pipe labeling.

· Provide students with samples of labeled plastic pipe and have them read the label.
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SLIDE 6

· Explain that the plastic pipe and fittings made by different manufacturers are not always compatible with each other.

· Describe the six types of plastic pipes and their common applications.

· Have a sample of each of the six types of plastic pipe available to pass around the class.
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· Describe the properties of ABS pipe and where it is typically used in a plumbing system.

· Pass a sample of ABS pipe and an ABS fitting around the class.
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· Describe the properties of PVC pipe and where it is typically used in a plumbing system.

· Pass a sample of PVC pipe and a PVC fitting around the class.
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· Describe the properties of CPVC pipe and where it is typically used in a plumbing system.

· Pass a sample of CPVC pipe and a CPVC fitting around the class.
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· Describe the properties of PE pipe and where it is typically used in a plumbing system.

· Pass a sample of PE pipe and a PE fitting around the class.
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SLIDE 11

· Describe the properties of PEX pipe and where it is typically used in a plumbing system.

· Pass a sample of PEX pipe and a PEX fitting around the class.
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SLIDE 12

· Describe the properties of PB pipe and where it is typically used in a plumbing system.

· Pass a sample of PB pipe and a PB fitting around the class.

· Describe the problems associated with PB pipe and state that it is no longer being used.

· Describe the procedures for storing and handling plastic pipe.

Have students answer Review Questions for Sections 1.0.0 - 2.0.0. Provide correct answers and remediation at the end of the quiz.  
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SLIDES 13 & 14

· Explain that a pipe’s use determines what kinds of fittings and joints are needed.

· Use Figure 8 (Slide 13) and Table 3 (Slide 14) to describe the various fittings and where they are typically used.

· Have samples of various fittings available to pass around the class.
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SLIDES 15 & 16

· Explain what a DWV system is and some of its unique requirements.

· Use Figure 9 (Slide 15) and Table 4 (Slide 16) to describe the various DWV fittings and where they are typically used.

· Have samples of various DWV fittings available to pass around the class.

Have students answer Review Questions 1 thru 7 for Section 3.0.0 – 4.0.0. Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figures 1, 8 & 9.

Students must identify types of plastic pipes and identify fittings and valves for their uses. These tasks correspond to Performance Tasks 1 and 2 respectively.
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SLIDE 13

3.0.0 FITTINGS

•

A pipe's use determines what kinds of fittings and joints are ne

eded.

•

Pressure

-

type fittings used for a water supply are short turn, or radius 

fittings, with 

ledges or shelves.

Figure 8

Water supply fittings.
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2.0.0 PLASTIC PIPE

•

Be aware that pipe can also be measured by its inside diameter (

ID), which is the 

distance between the inner walls.

•

The two most commonly used 

SDRs

are Schedule 40 (thin wall) and Schedule 80 

(thick wall). Schedule 40 is the minimum size specified by most 

codes for use in 

or under buildings.

•

Plastic pipe must be labeled and approved for use in plumbing sy

stems. Typical 

label information includes the type of plastic the pipe is made 

of, the 

manufacturer's name, and the pressure rating of the pipe.

Figure 1

Typical pipe label.
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3.0.0 FITTINGS

•

Always select the DWV fitting that best fits the application, ke

eping in mind local code requirements. 

Table 4

DWV Fittings and Their Uses

c. For a limitation on double sanitary tees, see Section 706.3.

b. Three inches or larger.

a. The fittings shall only be permitted for a 2

-

inch or smaller fixture drain.

For SI: 1 inch = 25.4 mm

X

X

X

Combination 

wye

and eighth bend

X

X

X

Wye

X

c

Sanitary tee

X

X

X

Long sweep

X

a

X

a,b

X

Short sweep

X

a

X

a

X

Quarter bend

X 

X 

X 

Sixth bend 

X 

X 

X 

Eighth bend 

X

X

X

Sixteenth bend 

Horizontal to Horizontal 

Vertical to Horizontal 

Horizontal to Vertical 

Type of Fitting Pattern 

Change in Direction 

2003 International Plumbing Code

®

Table 706.3, Fittings for Change in Direction 
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SLIDE 15

3.0.0 FITTINGS

•

DWV fittings have smooth interior passages with no ledges. They 

have a longer 

radius that makes directional changes smoother and less likely t

o collect solids.

Figure 9

DWV fittings.
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3.0.0 FITTINGS

•

Common fittings include unions, reducers, elbows, tees, coupling

s, caps, plugs, 

and manifolds. Each one is designed for a specific purpose. Tabl

e 3 explains what 

each fitting does in a piping system.

Table 3

Water Supply Fittings and Their Uses

Runs several water supply lines from the main supply to differen

t fixtures 

Manifold 

Closes openings in other fittings or seals the end of a pipe 

Plug 

Plugs water outlets when testing the system or creates an air ch

amber to eliminate 

water hammer 

Cap 

Joins two lengths of the same pipe size when making a straight r

un 

Coupling 

Provides an opening to connect a branch pipe at 90 degrees to th

e main pipe run 

Tee 

Changes the direction of rigid pipe by either 90 degrees or 45 d

egrees 

Elbow 

Connects pipes of different sizes 

Reducer 

Mechanically connects two pipes, usually at a termination downst

ream of a service 

valve 

Union 

Use 

Fitting 
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2.0.0 PLASTIC PIPE

•

PB (

polybutylene

) is a thermoplastic pipe that was 

widely used for water supply systems in the past.

•

PB piping systems deteriorate over time and may 

fail without warning. The material is no longer 

available, but repair fittings are.

•

Plastic pipe and fittings should be handled and 

stored to prevent damage or degradation.

Figure 7

PB piping and fittings.
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2.0.0 PLASTIC PIPE

•

PEX (cross

-

linked polyethylene) tubing is resistant to high temperature and

pressure. It is often used in hot and cold water supply systems 

and in 

hydronic

heating systems.

Figure 6

PEX tubing.
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2.0.0 PLASTIC PIPE

•

PE (polyethylene) is a thermosetting plastic that plumbers use i

n tubing for cold 

water lines and underground gas service.

Figure 5

PE tubing
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2.0.0 PLASTIC PIPE

•

CPVC (chlorinated polyvinyl chloride) pipe and fittings are made

from an 

engineered vinyl polymer. It is used in hot and cold water distr

ibution systems 

where it is very resistant to water hammer damage.

Figure 4

CPVC pipe and fittings.
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2.0.0 PLASTIC PIPE

•

PVC (polyvinyl chloride) is a thermoplastic material with high

-

impact strength. It is 

used in water supply and DWV systems. If it is not protected fro

m sunlight, UV 

radiation can degrade the plastic. 

Figure 3

PVC pipe and fittings.
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2.0.0 PLASTIC PIPE

•

ABS (

acrylonitrile

-

butadien

-

styrene

) pipe and fittings, made from a thermoplastic 

resin, is the standard material for many DWV systems.

•

ABS is light and easy to handle. It is available in diameters up

to 6

-

inches and is 

highly resistant to household detergents, bleach, and drain clea

ners.

Figure 2

ABS pipe and fittings.
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2.0.0 PLASTIC PIPE

•

There are hundreds of manufacturers of plastic pipe and fittings

. Be aware that 

one manufacturer's pipe may not be compatible with another manuf

acturer's 

fittings.

•

The plumbing industry primarily uses six types of plastic pipe, 

each with different 

applications and installation requirements.

Table 2

Types of Plastic Pipe and Their Applications

Hot and cold water distribution 

PB 

Hot and cold water distribution 

PEX 

Cold water service, corrosive waste, gas 

service 

PE 

Hot and cold water distribution 

CPVC 

DWV sanitary systems, cold water service 

PVC 

DWV sanitary systems, corrosive waste 

ABS 

Applications 

Pipe 
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2.0.0 PLASTIC PIPE

•

Plastic pipe is manufactured with various wall thicknesses, comm

only called schedules or 

size dimension ratios (

SDRs

).

•

SDR relates wall thickness to the diameter of the pipe using a s

et ratio. As the pipe diameter 

increases, the wall gets thicker.

•

The ratio between a pipe's outside diameter (OD) and its wall th

ickness is constant for each 

pipe size. The larger the SDR number, the thinner the wall versu

s the diameter.

0.071 

30.5 

0.073 

32.5 

0.089 

24 

0.091 

26 

0.109 

19 

0.113 

21 

0.138 

15 

0.140 

17 

0.180 

11.5 

0.176 

13.5 

0.230 

9 

0.216 

11 

0.295 

7 

0.264 

9 

0.390 

5.3 

0.339 

7

Wall 

IPS

-

ID SIDR (Inside Diameter =2.067 inches) SIDR (D 

2239) 

Wall 

IPS

-

OD SDR (Outside Diameter =2.375 

inches) SDR (D 3035) 

Plastic Pipe and Fittings Association

Minimum Wall Thicknesses of 2

-

Inch Pipe Based on SDR/SIDR 

Table 1

Minimum Wall Thickness of 2

-

Inch Pipe
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2.0.0 PLASTIC PIPE

•

Plastics contain polymers, which are long chains of molecules th

at can be 

molded, cast, or forced through dies into desired shapes.

•

There are two general categories of plastic pipe. Thermoplastic 

pipe can be 

repeatedly softened by heating and hardened by cooling.

•

Thermosetting pipe changes chemically when heated, so that once 

hardened by 

heat or chemicals, it is hardened permanently.

•

Plastic pipe can be rigid or flexible. Flexible pipe, often refe

rred to as tubing, is 

often sold in rolls.

•

Pipes can be solid wall, meaning there is no air trapped in the 

plastic, or cellular 

core wall that contains air trapped in the plastic.
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2.0.0 PLASTIC PIPE

•

Plastic has replaced more traditional piping materials such as c

opper and cast 

iron in many installations. It is commonly used in DWV piping an

d water 

distribution systems.

•

Before using plastic pipe, plumbers need to be aware of the adva

ntages and 

disadvantages of the various plastic materials available.

•

Because plastic pipe is chemically inert, it does not react with

materials usually 

encountered in piping systems. In addition to strength, durabili

ty, and resistance 

to corrosion, plastic pipe is lightweight and easy to handle.

•

The installation of plastic pipe does not require an open flame 

as is required with 

some metal pipe installations. That eliminates a fire hazard.

•

Disadvantages of plastic pipe include greater expansion and cont

raction than 

metal pipes, flammability, and the fumes from the solvents used 

to join the pipe 

can be harmful.

•

Plumbers must be familiar with the types of safety hazards each 

type of plastic 

and chemical solvent presents.

•

Plastic pipe should be stored under cover and out of the sun bec

ause ultraviolet 

(UV) radiation can degrade the pipe if it is subjected to long

-

term solar exposure.
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Objectives

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

following:

1.

Identify types of materials and schedules of plastic piping.

2.

Identify proper and improper applications of plastic piping.

3.

Identify types of fittings and valves used with plastic piping.

4.

Identify and determine the kinds of hangers and supports needed 

for plastic 

piping.

5.

Identify the various techniques used in hanging and supporting p

lastic piping.

6.

Properly measure, cut, and join plastic piping.

7.

Explain proper procedures for the handling, storage, and protect

ion of plastic 

pipes.

