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Introduction to Copper Tube, Plastic Pipe and Fittings provides new warehouse, 
counter and sales personnel with basic knowledge needed to accurately pick and
take orders as well as service customers.  Employees quickly master the components
and functions of supply and DWV systems, identify the types and characteristics of
pipe, and recognize the types of fittings and their uses.
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Manufacturing Options

Because copper tube is manufactured with different characteristics, a wide variety of
applications and special tube types are possible.  These characteristics include O.D.
(outside diameter), wall thickness, temper and straight lengths or coils.

WALL THICKNESS STANDARDS
The ASTM has established four wall thickness standards and color codes for copper
plumbing tube:

TUBE TYPE Wall Thickness Color Code

TYPE K Heaviest wall thickness for pressure applications Green

TYPE L Standard wall thickness for pressure applications Blue

TYPE M Lightest wall thickness for pressure applications Red

TYPE DWV
Lighter than K, L, M for Drain, Wast & Vent 
applications

Yellow

Types K, L and M have thicker walls than DWV, because they are used in supply systems
and must be able to handle higher internal pressure than DWV tube, which is never
used in a supply system.  Copper tube may be manufactured in one or more of the
above thicknesses.  To see other tube types, see summary table on page 22.

THE NEW STANDARD IN PRODUCT KNOWLEDGE SOLUTIONS

PRODUCTPRO™ – INTRODUCTION TO COPPER TUBE, PLASTIC PIPE AND FITTINGS©

7

TYPE K, L, M AND DWV WALL THICKNESSES

PVF 3.1.4



THE NEW STANDARD IN PRODUCT KNOWLEDGE SOLUTIONS 13

Types and Uses of Copper Tube

There are many types of copper tube.  While there are several different ways of classify-
ing copper tube, it is usually grouped by its most common uses. These include:

■ PLUMBING TUBE
• Water tube 
• DWV tube
• Medical gas tube
• Fuel gas tube

■ REFRIGERATION and ACR TUBE

■ INDUSTRIAL PVF 
• Copper pipe 
• Threadless copper pipe (TP)
• Brass pipe

EACH TYPE OF COPPER TUBE AND PIPE IS MANUFACTURED 

ACCORDING TO: 

• Specific ASTM and other standards requirements   
• Its own specific temper(s) (drawn or annealed or both) 
• Intended applications and uses 
• Desired wall thicknesses 
• Form (straight lengths or coils) 
• Lengths.  

The following are some of the different types of tube available and their uses.

Plumbing Tube

COPPER WATER TUBE is commonly used for plumbing, air conditioning and 
refrigeration applications in residential, commercial and institutional installations, 
as well as in a wide variety of other applications.  

These applications are specified by wall thicknesses (K, L and M). (See summary table
on page 22.)   Not every tube will be available in every wall thickness.  It is important
to check the local plumbing code to ensure the acceptable product is selected.

PRODUCTPRO™ – INTRODUCTION TO COPPER TUBE, PLASTIC PIPE AND FITTINGS©
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Nominal Pipe Size (NPS) and Copper Tube

Types K, L, M, DWV and oxygen 
tube have actual outside diameters
that are 1/8-inch larger than the
nominal (standard) size by which
tube is ordered.  For example, a 
1/2-inch Type M tube has an actual
outside diameter of 5/8 inch. This
example is shown in the partial
table to the right.

ACR tube for air conditioning 
and refrigeration service and
G/Gas tube for natural gas and
propane systems are designated
by their actual outside diameter.  
For example, a 1/2-inch ACR tube
has an actual outside diameter of
1/2 inch.  ACR tube standard size
equals the actual outside diameter.
See the partial table to the right.

Joining Copper Tube

SOLDERED JOINTS with CAPILLARY FITTINGS are used in plumbing for water 
supply lines and sanitary drainage.  

BRAZED JOINTS with CAPILLARY FITTINGS are used where greater strength is
required or where service temperatures are as high as 350°F (176°C).  Brazing is the
required joining method for refrigeration piping.  

Nominal or 
Standard Size

Outside Diameter 
in All Types

1/4” 0.375”

3/8” 0.500”

1/2” 0.625 or 5/8”

5/8” 0.750”

DIMENSIONS FOR   
TYPES K, L, M, MEDICAL GAS1 AND DWV2 TUBE

Standard Size Outside Diameter 

1/8” 0.125 or 1/8”

3/16” 0.187 or 3/16”

1/4” 0.250 or 1/4”

5/16” 0.312 or 5/16”

3/8” 0.375 or 3/8”

1/2” 0.500 or 1/2”

5/8” 0.625 or 5/8”

PVF 3.1.53

DIMENSIONS FOR ACR TUBE

1 Medical Gas tube is only available in sizes from 
1/4 through 8-inch nominal

2 DWV tube only available in sizes from 1 1/4-inch through 8-inch nominal.

PVF 3.1.52



ELBOWS
There are 90° and 45° ells in both wrot and
cast copper.  The 90° and 45° ells may have
five different combinations of ends:

A. Ftg x Ftg
B. Ftg x C
C. C x C
D. Ftg x M (cast elbows only)
E. C x F (cast elbows only).

These abbreviations stand for the
following:

■ Ftg = Male solder end
■ C  = Female solder cup
■ M = Male NPT thread
■ F = Female NPT thread.

PVF 3.1.20

A

B

C

D

WROT AND CAST COPPER ELBOWS

E
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PLASTIC PIPE AND FITTINGS

LEARNING OBJECTIVES
After completing this chapter, you will be able to:

1. Discuss the advantages and characteristics of plastic pipe and tube

2. Describe the materials and process used in manufacturing 
plastic pipe and tube

3. Explain plastic pipe O.D.- and I.D.-controlled systems and 
standards

4. Explain the major types and uses of plastic pipe and tube

5. Discuss applications and general recommendations for different 
types of plastic pipe and tube

6. Describe different types of plastic fittings and their uses

7. Explain different plastic pipe and tube 
joining methods.

2

PLASTIC PIPE
AND FITTINGS
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I.D. – INSIDE DIAMETER CONTROLLED
For I.D.-controlled pipe or tube, a standard inside diameter for each nominal size is
established and the wall thickness affects the outside diameter.  The I.D.-controlled pipe
or tube uses insert fittings.  These fittings are inserted into the tube.  The fittings’
barbed outside diameter grabs the inside diameter of the tube.  Final sealing is made by
compressing a gear-type clamp over the tubing at the point of the barbs.  Insert fittings
also can transition from tube to a threaded connection by way of barb/thread/spigot
combinations. 

O.D.-CONTROLLED SYSTEM

PVF 3.2.1

4" 4"

I.D.-CONTROLLED SYSTEM

PVF 3.2.2

2" 2" 2"

Outside diameter remains the same as the wall thickness increases

Inside diameter remains the same as the wall thickness increases

O.D. – OUTSIDE DIAMETER CONTROLLED
In an O.D.-controlled system, couplings or sockets join to the outer surface of the pipe.
For O.D.-controlled pipe or tube, a standard outside diameter is established for each
nominal pipe size regardless of pressure ratings.  Therefore, any wall thickness changes
needed for different pressure ratings will affect the inside diameter.  

4"
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COMMON COLORS (ALTHOUGH NOT UNIVERSAL) ARE:

• White for DWV and some low-pressure applications, usually Schedule 40 and SDR
• White, blue and dark gray for cold water piping
• Green for sewer service
• Dark gray for cold fluid industrial pressure applications, usually Schedule 80
• Light purple for reclaimed water applications.

Plastic Piping Products Applications

The table below shows the general categories of piping applications of plastic piping
materials covered by national consensus standards.  Note that plumbing codes should
be checked to find out which materials and products may be used for each application,
what products standards apply and whether there are any special provisions regarding
the use of the materials.  Also, various manufacturers may exempt certain specific
applications from these general applications categories.  Thus, reference must be made
as well to a manufacturer’s application instructions before installing.

PIPING APPLICATION ABS CPVC PE PEX PVC

Drain, waste & vent (DWV) X X

Tubular waste X X

Water piping X X X X X

Hot & cold water distribution X X

Outside sewers & drains X X X

Septic fields – Sub – Soil X X

Gas piping X

Chemical waste piping X X X

Industrial process piping X X X X

Fire sprinkler piping X X

Compressed* air system X X

PLASTIC PIPE APPLICATIONS

PVF 3.2.12* Plastics are not to be used for compressed air systems, with the exception of a few specialty products 
adequate for compressed air systems that are produced by several manufacturers.
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