Module 02112-05
Introduction to Drain, Waste, and Vent (DWV) Systems

Lesson 1 of 2: DWV Systems, Fixtures, Drains, and Traps, and Installation Requirements 

This lesson is a classroom session in which the students will learn about drain, waste, and vent (DWV) systems.  

Objectives

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

1. Explain how waste moves from a fixture through the drain system to the environment.

2. Identify the major components of a drainage system and describe their functions.

3. Identify the different types of traps and their components, explain the importance of traps, and identify the ways that traps can lose their seals.

Performance Requirements

· No Performance Requirements in this lesson.

Reading Assignment

· Module 02112, Sections 1 thru 4 

Slide Presentation

· Module 02112, Part 1 (Slides 1 thru 16)

Suggested Equipment/Materials 

· Samples of traps.

Suggested Student Activity

· Have students visit a residential construction site to observe a DWV system being installed in a new home.  Have students write a brief report on what they observed.

Testing

· Module Review Test Questions 1 thru 10 for Section 1.0.0 – 4.0.0.

· CONTREN( Connect, Active Figures 1 & 8

Suggested Lab Activity

· No lab activities in this lesson.

Additional Resources

· www.cispi.org/handbook.htm (Cast Iron Soil Pipe Institute) Pipe & Fittings Handbook for DWV systems.

· www.ppfahome.org/abs.html (Plastic Pipe and Fittings Association) Information on the use of ABS pipes in DWV systems. 

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
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· 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 objectives.
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· Explain the purpose of DWV systems.

· Describe the three major parts of a DWV system.
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· Describe the eleven major components of a DWV system.  See paragraph 2.0.0.

· Have students study Figure 2.  Then have them practice sketching a simple DWV system.
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· Describe the characteristics of fixture drains.

· Have samples of fixture drains available to pass around the class.
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· Describe how traps operate to protect the safety of homes and other buildings.

· Describe characteristics of traps.

· Describe the undesirable conditions that a fixture trap protects against.

· Have a fixture trap available to pass around the class.
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· Describe the characteristics of P-traps.

· Have samples of different types of P-traps made of different materials available to pass around the class.
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· Describe the characteristics of interceptors and describe the types of materials they typically prevent from entering the sewer.
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· Describe the characteristics of S-traps and explain why codes no longer allow their installation.
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· Describe the integral traps built into water closets.  Explain why another trap should never be installed with a water closet.
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· Describe the basic parts of a trap and what each part does.
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· Describe the critical dimensions (Slide 11, Figure 9) and code requirements governing trap installations (Slide 12, Table 1).
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No Notes
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· Explain the proper function of a trap.

· Explain that traps may lose their seal a number of ways.
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· Explain how a trap can lose its seal through siphonage.

· Explain how a trap can lose its seal through aspiration and momentum.
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· Explain how a trap can lose its seal through oscillation.

· Explain how a trap can lose its seal through backpressure.

· Explain how a trap can lose its seal through evaporation.
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· Explain how a trap can lose its seal through capillary attraction.

· Explain how a trap can lose its seal through a crack in the trap.

· Introduce students to the memory aid SAMOBECC (See Did You Know? below Figure 13) to help them remember the different ways that a trap can lose its seal.

Have students answer Review Questions for Sections 1.0.0 – 4.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figures 1 and 8.


[image: image16]
PAGE  
11

[image: image17.wmf]MODULE 02112

, Part 1

SLIDE 16

4.0.0 TRAPS 

•

Capillary attraction may cause a trap seal to be lost if string 

or paper caught in 

the trap acts as a wick to draw water out.

•

Cracks caused by worn washers, a broken nut, or bad glue joint c

an cause 

waste and/or sewer gas to leak into the building.

Figure 13

Capillary attraction.
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4.0.0 TRAPS 

•

Oscillation, or wind effect, can cause a 

trap to lose its seal when strong 

upward or downward air currents 

cause the water level in a trap to rise or 

fall. If the movement of the water in the 

trap is great enough, it will spill out of 

the trap.

•

If the backpressure inside the DWV 

piping is greater than atmospheric 

pressure, it can blow water from a trap. 

This can be prevented by properly 

sizing the stack and the trap and 

protecting the trap with a vent.

•

A trap may lose its seal as a result of 

evaporation of the water in the trap, 

usually as a result of low use of the 

fixture.

Figure 12

Back pressure.
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4.0.0 TRAPS 

•

One way a trap can lose its seal is 

through 

siphonage

, which occurs when 

there is negative pressure inside DWV 

piping that is blocked or improperly 

vented.

•

Aspiration, a term meaning drawing 

out, can cause water to be drawn from 

a trap when a large slug of water 

passes near the trap, creating a 

negative pressure.

•

The momentum, or speed, of water 

rushing through a pipe can force water 

out of a trap to break the seal.

Figure 11

Siphonage

.
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4.0.0 TRAPS 

•

When a trap functions properly, wastes 

flow through the trap and the trap is 

refilled with the last of the wastewater 

to leave the fixture, providing the liquid 

seal.

•

For the trap to function this way, 

pressure on both sides of the trap must 

be nearly equal. Water flows in a level 

line called the hydraulic gradient. The 

crown weir must be installed lower than 

the top of the point where the fixture 

drain enters the vent line.

Figure 10

How a trap works.
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4.0.0 TRAPS 

•

The horizontal distance from the crown weir to the trap vent var

ies depending on the 

diameter of the trap.

•

The total drop or fall in the horizontal pipe from the crown wei

r to the vent may not 

exceed one pipe diameter.
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4.0.0 TRAPS 

·

Local codes govern trap installation requirements such as dimens

ions and 

locations. Generally, the vertical distance from the fixture out

let to the crown 

weir should not exceed 24 inches.

Figure 9

Critical dimensions of a trap vent.
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4.0.0 TRAPS 

·

A trap consists of an inlet, top and bottom dips, the crown weir

or trap weir 

which is the highest point in the seal of the trap, and the fixt

ure drain or trap 

arm, which is the point where wastewater leaves the trap and goe

s into the 

drain.

Figure 8

Parts of a trap.
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4.0.0 TRAPS 

·

Water closets have integral traps as part of their 

design and should never be attached to another 

trap. This is called double trapping, which 

creates a pressure that will stop the flow of 

drainage.

Figure 7

Integral or built

-

in trap.
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4.0.0 TRAPS 

•

S

-

traps are an older form of trap that is no 

longer allowed by most plumbing codes, 

but may be encountered in service work.

•

S

-

traps tend to promote 

siphonage

and 

they have a tendency to hold solids and 

promote the growth of fungus.

Figure 6

S

-

trap.
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4.0.0 TRAPS 

•

Interceptors prevent hazardous or 

undesirable materials such as hair, sand, 

and chemicals from entering building 

drains or the public sewer system.

•

Grease interceptors may be installed in 

restaurants, commercial kitchens, or auto 

repair shops.

Figure 5

Grease interceptor.
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4.0.0 TRAPS 

·

P

-

traps are the most commonly used traps. They can be one

-

piece or two

-

piece. 

They often contain a cleanout and are designed to be attached di

rectly to fixtures.

Figure 4

P

-

traps.
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4.0.0 TRAPS 

•

Traps and vents protect the safety of homes and buildings. The t

rap's water seal 

protects humans from airborne germs, foul odors, and potentially

explosive sewer 

gases.

•

The trap provides a liquid seal of 2 to 4 inches that prevents s

ewer gases from 

backing up, but allows for a smooth flow of wastewater out of th

e fixture.

•

To function properly, a fixture trap must flush completely, be s

elf

-

cleaning, have a 

smooth interior waterway, and be accessible for cleanout.

•

The fixture trap requires a vent system to protect it from 

siphonage

, 

backpressure, wind, and aspiration. Backpressure is often referr

ed to as 

backpressure backflow.
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3.0.0 FIXTURE DRAINS 

•

Fixture drains connect fixtures to the DWV piping system. Many f

ixtures have 

strainers in the drain to remove debris from the wastewater.

•

Examples of fixture drains include basket strainers in kitchen s

inks, pop

-

up plugs 

for lavatories, and strainers for bidets and showers.

Figure 3

Fixture drains.
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2.0.0 DWV SYSTEMS 

•

Plumbers are responsible for the DWV system inside the building,

as well as the building 

sewer. The municipality is responsible for installing and mainta

ining the public sewer and all 

associated facilities.

•

The DWV system inside a building is a circuit of piping designed

to remove the wastes from 

plumbing fixtures and drains safely, reliably, and efficiently.

•

Some of the components of a DWV system include the building drai

n, soil stack, stack vent, 

fixture branches and traps. 

Figure 2

Major components of a DWV system.
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1.0.0 INTRODUCTION

•

The drain, waste and vent or DWV system 

is designed to safely remove solid and liquid 

wastes from the building's interior through 

its sanitary pipe system.

•

The sanitary drainage system contains 

three parts: the DWV system consisting of 

the pipes inside the building; the drainpipe 

buried outside the building called the 

building sewer; and the public sewer that 

carries wastes to the treatment plant.

Figure 1

Overview of a typical community sewer system.
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Objectives

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

following:

1.

Explain how waste moves from a fixture through the drain system 

to the 

environment.

2.

Identify the major components of a drainage system and describe 

their functions.

3.

Identify the different types of traps and their components, expl

ain the importance 

of traps, and identify the ways that traps can lose their seals.

4.

Identify the various types of drain, waste, and vent (DWV) fitti

ngs and describe 

their applications.

5.

Identify significant code and health issues, violations, and con

sequences related 

to DWV systems.

