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

Lesson 2 of 2: Vents, Drains, and Fittings, and DWV System Design 

This lesson is a classroom session in which the students will learn about drain, waste, and vent (DWV) systems.  Students will sketch a simple DWV system, label the components, and size the pipe to fulfill a Performance Task requirement.

Objectives

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

1. Identify the various types of DWV fittings and describe their applications.

2. Describe the types of materials used for DWV pipes and fittings.

3. Describe the major components of a conventional septic system.

4. Identify the significant code and health issues, violations, and consequences related to DWV systems.

Performance Requirements

· Sketch a simple DWV system, label the components, and size the pipe. This corresponds to Performance Task 1.

Reading Assignment

· Module 02112, Sections 5 thru 13 

Slide Presentation

· Module 02112, Part 2 (Slides 17 thru 46)

Suggested Equipment/Materials 

· Samples of DWV fittings

Suggested Student Activity

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

Testing

· Module Review Test Questions 1 thru 5 for Sections 5.0.0 – 6.0.0, Questions 1 thru 10 for Section 7.0.0, and Questions 1 thru 6 for Sections 8.0.0 – 13.0.0

· CONTREN( Connect, Active Figures 14 & 39

· Module Trade Terms Quiz

· Module Examination

Suggested Lab Activity

· Students must sketch a simple DWV system, label the components, and size the pipe.

Additional Resources

· www.snydernet.com/onsite_septic_water_tank_installation.htm (Snyder Industries, Inc.) Instructions for installing septic tanks.

· www.nibco.com/cms.do?id=28pId=57 (Nibco() A catalog of DWV fittings.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
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· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson objectives.

· Explain the purpose of vents in a DWV system.

· Discuss the placement of vents near traps.
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· Discuss issues related to the sizing of drains and vents.

Have students answer Review Questions for Sections 5.0.0 – 6.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 14.
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· Describe what drainage fittings are.

· Describe the materials used to make DWV fittings.  Explain that not all fittings are available in all materials.
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· Explain that DWV fittings are made to allow for a smooth flow of wastes.

· Describe how fittings should be installed to facilitate smooth flow.
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· Explain that purpose of sanitary fittings.

· Describe the purpose of bends and describe various types of bends available.

· Have samples of bends available to pass around the class.
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· Describe the purpose of bends with heel and side inlets.

· Have samples of bends with heel and/or side inlets available to pass around the class.
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· Describe how to determine if a side inlet bend is a right side or left side inlet.
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· Explain why long sweep and short sweep ¼ bends are used at the base of DWV stacks.

· Have long and short sweep ¼ bends available to pass around the class.
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· Describe the purpose of double ¼ bends.

· Have a double ¼ bend available to pass around the class.
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· Describe the purpose of vent ells.

· Have a vent ell available to pass around the class.  Explain that these ells are only available in plastic.
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· Describe the purpose of adapters.

· Have various adapters available to pass around the class.
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· Describe the purpose of cleanouts and cleanout adapters.

· Have samples of cleanout adapters available to pass around the class.


[image: image12]
SLIDE 29

· Describe the purpose of sanitary tees.  Discuss their usage restrictions.

· Have a sanitary tee available to pass around the class.


[image: image13]
SLIDE 30

· Describe the purpose of vent tees.  Discuss their usage restrictions.

· Have a vent tee available to pass around the class.
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· Describe the purpose of test tees.  

· Have a test tee available to pass around the class.
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· Describe the purpose of sanitary wyes (Slide 32, Figure 28) and sanitary upright wyes (Slide 33, Figure 29).  

· Have a sanitary wye available to pass around the class.
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No Notes
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· Describe the purpose of vent branches (Slide 34, Figure 30) and inverted wyes (Slide 35, Figure 31).  

· Have a vent branch and/or inverted wye available to pass around the class.
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No Notes
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· Describe the purpose of sanitary combinations.

· Have a sanitary combination available to pass around the class.
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· .  Explain that combination fittings can be field-fabricated.  
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· Explain that there are a number of miscellaneous fittings available for DWV systems.

· Describe the purpose of sanitary increasers.  

· Have a sanitary increaser available to pass around the class.
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· Describe the purpose of sanitary increasers.  

· Have a sanitary increaser available to pass around the class.

Have students answer Review Questions for Section 7.0.0.  Provide correct answers and remediation at the end of the quiz.  
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· Explain the terms grade and slope as they relate to DWV systems.

· Explain how important grade is to the proper functioning of DWV systems.
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· Explain what a building drain is and what purpose it serves.

· Describe the various components of a building drain.

· Describe the purpose of cleanouts.
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· Describe the characteristics of the building sewer and the materials it is typically made of.
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· Describe the characteristics of a sewer main.
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· Describe the characteristics of a municipal waste treatment plant and describe how it operates.
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· Describe the characteristics of a private waste disposal system.

· Describe the major components of a septic system.

· Ask students if any of them live in a home that uses a septic system.  If so, ask them about any problems they have experienced with it and actions taken to correct the problem.


[image: image29]
SLIDE 46

· Discuss various code and health issues associated with DWV systems.

· Ask students to relate any incidents that they are aware of where a faulty DWV system caused a public health or safety problem.

Have students answer Review Questions for Sections 8.0.0 – 13.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 39.

Have students complete the module Trade Terms Quiz.

Students must sketch a simple DWV system, label its components, and size the pipe.  This task corresponds to Performance Task 1.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Combination fittings can reduce the number of 

fittings needed. For example a one

-

piece 

combination fitting can replace a sanitary 

wye

and 

a 1/8 bend.

Figure 33

Combination fittings.
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13.0.0 CODE AND 

HEALTH ISSUES 

•

Properly designed and installed DWV systems are essential to pub

lic health and 

safety.

•

Plumbing codes protect public health and safety. Although codes 

requirements 

vary, all codes are based on principles of sanitation and safety

.

•

Historically, improperly designed and/or installed DWV systems h

ave been 

linked to epidemics of cholera, typhoid fever, and other disease

s.

•

Explosions, fires and suffocation have been tied to the improper

disposal of 

dangerous sewer gases due to faulty DWV systems.
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12.0.0 WASTE TREATMENT 

·

A septic system, which is a common private waste disposal system

, consists of 

a septic tank, distribution box, leach field, and piping connect

ing the parts.

Figure 39

Typical layout for a septic tank system.
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12.0.0 WASTE TREATMENT 

•

Many public sewer systems collect and treat the sewage before it

is discharged back into 

the ecosystem.

•

Municipal sewage treatment plants handle thousands of gallons of

sewage each day.

•

The wastes first go into large holding tanks where heavier subst

ances, called sludge, settle 

out and lighter material floats to the top. Both the sludge and 

the remaining wastewater are 

treated.

•

Private waste treatment facilities are a smaller version of sewa

ge treatment plants. Wastes 

flow into a holding tank where sludge settles out and is digeste

d by bacteria.

Figure 38

Municipal sewage treatment plant.
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11.0.0 SEWER MAIN 

•

A public or municipal sewer is installed, maintained and control

led by the local 

municipality.

•

Municipalities usually install a 6

-

inch sewer laterally from the sewer main to the 

edge of each building lot to connect the building sewer to the p

ublic sewer.
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10.0.0 BUILDING SEWER 

•

The building sewer or house sewer is the drainage piping that ru

ns from the 

building's foundation to the sewer main or septic tank. It norma

lly starts about 2 

or 3 feet outside the building.

•

Building sewers are made using a variety of materials. They must

be laid in the 

ground in a way that prevents settling and loss of grade.

•

Manholes must be provided for any underground piping larger than

8 inches in 

diameter. They should be placed not more than 400 feet apart and

must be 

placed at every major change in direction, grade, elevation, or 

pipe size.
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9.0.0 BUILDING DRAIN 

•

The building drain is the main horizontal pipe inside a building

that carries all wastes to the 

building sewer.

•

Any vertical pipe, including waste and vent pipes, is considered

a stack. A soil stack is a 

vertical section of pipe that receives the discharge from a wate

r closet.

•

A branch interval is a section of stack usually corresponding to

the height of a story in a 

building.

•

Cleanouts are fittings with removable plugs that provide access 

to the inside of DWV 

systems so that blockages can be cleared.

Figure 37

Cleanout adapter with recessed hubs.
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8.0.0 GRADE 

•

Drainage and waste systems rely on gravity to move wastes. For t

his reason, piping 

systems must be installed at a slope or grade toward the point o

f disposal.

•

If the grade is too steep, liquid wastes will rapidly flow away,

leaving the solids behind. It the 

grade is too shallow, wastes will move slowly and solids will al

so remain.

•

In a system with the proper grade, the liquid wastes will flow a

t the right velocity to scour the 

insides of the pipe, and the solids will be carried away.

Figure 36

Grade.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Offsets are available to change the path of the pipe to avoid an

obstruction.

Figure 35

Offset.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Sanitary increasers are used to enlarge the diameter of vent sta

cks and are 

usually placed at least one foot below the stack's intersection 

with the roof.

Figure 34

Sanitary increaser.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

A sanitary combination is a fitting that combines a 

wye

and a 

?

bend. Also 

called a tee

-

wye

, the fitting is available with single or double inlets.

Figure 32

Sanitary combinations.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Inverted wyes may be used in place of vent branches.

Figure 31

Inverted 

wye

for venting.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Vent branches are used to join the upper end of the vent to the 

top of the soil 

and waste stacks. 

Figure 30

Vent branch.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Sanitary upright wyes are used to connect the vent stack to the 

lower end of 

the soil and waste stacks.

Figure 29

Sanitary upright 

wye

.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Sanitary wyes provide a 45

-

degree angled connection to keep wastes flowing 

smoothly through the system.

Figure 28

Sanitary wyes.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Test tees are installed in the DWV system to allow for leak test

ing of the 

system per the code. 

Figure 27

Test tee.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Most codes restrict the use of vent tees, and they may not be us

ed to vent 

lines or as cleanouts. Their design may allow wastes and pipe sc

ale to collect 

within the fitting.

Figure 26

Vent tee.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Sanitary tees are used for branches that run from horizontal to 

vertical. Most 

codes restrict them to that specific use.

Figure 25

Sanitary tee and cross.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Cleanout fittings have internal threads on the branch fitting to

accept a 

threaded cleanout plug. Cleanout adaptors may be installed in on

e end or 

branch of a fitting to provide access.

Figure 24

Cleanout adapters.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Use adapters to join pipes made of different 

materials (plastic and cast iron, for example).

Figure 23

Adapters.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Vent ells are only allowed in vent lines because their tight rad

ius would restrict 

flow if placed in drainage lines.

Figure 22

Vent ells.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Double 

¼

bends, also called twin ells, are used to collect and combine t

he flow 

from two opposite runs into a single run.

Figure 21

Double 

¼

bend.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Short sweep 

¼

bends and long sweep 

¼

bends may be used at the base of 

DWV stacks.

Figure 20

Available 

¼

bends.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Side inlet bends are available with single and double side inlet

s. To determine 

if the inlets are right or left, place the spigot down and look 

through the hub. 

Left inlets will be on the left and right inlets on the right.

Figure 19

Determining left or right side inlet.

[image: image55.wmf]MODULE 02112

, Part 2

SLIDE 22

7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

·

Bends are available with heel inlets and side inlets to allow sm

aller lines to be 

connected to the bend.

Figure 18

Bends with heel and side inlets.

[image: image56.wmf]MODULE 02112

, Part 2

SLIDE 21

7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

•

Sanitary fittings are used to connect DWV branches to the main D

WV system. 

The branch inlets of these fittings may be reducing (going from 

large to small). 

If so, they can be joined to the system without reducers.

•

Bends are used to change the direction of a run of pipe and are 

available in 

different sizes expressed as fractions of a complete circle.

•

For example, a 

¼

bend is a 90

-

degree bend because 90 degrees is 

¼

of a 

360

-

degree circle (

¼

×

360 = 90).

Figure 17

Bends.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

•

Because codes do not allow drainage fittings to slow or block th

e flow of 

wastes, sanitary drainage fittings are made with a sweeping desi

gn to allow for 

a smoother flow.

•

Other code requirements state that waste material in hub

-

style fittings must 

flow from the bell to the spigot end of the pipe.

Figure 16

Sweeping design.
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7.0.0 FITTINGS AND 

THEIR APPLICATIONS 

•

Fittings are used to connect pipe. Those used in 

DWV systems are called drainage fittings.

•

Drainage fittings are made from many different 

materials, with cast iron and plastic being the most 

commonly used.

•

Although the fitting materials may vary, fittings of the 

same design have the same name. For example, 

plastic and cast iron sanitary tees are basically 

identical, even though they are made from different 

materials.

Figure 15

DWV fittings.
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6.0.0 SIZING DRAINS 

AND VENTS 

•

Drainage systems include storm water drains and building drains.

Storm drain 

systems are sized based on expected rainfall, while building dra

ins are sized 

based on the expected water use in the building.

•

For the vents to function properly, they must be sized according

to how many 

fixtures are connected, the number of drainage fixture units (th

e amount of water 

discharged into a drain per minute), and the length of the vent 

pipe.
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5.0.0 VENTS 

•

Venting prevents backpressure or 

siphonage

from breaking the water trap 

seals that serve fixtures. For that reason, 

every trap requires a vent of some type.

•

Vents are installed to provide a free flow of 

air and to maintain equalized pressure 

throughout the drainage system.

•

If a vent is placed too far from the trap, the 

vent opening will fall below the crown weir 

because of the fall of the waste pipe. This 

could cause the trap to self

-

siphon and 

lose its seal.

•

To prevent self

-

siphoning, most codes 

publish tables based on pipe fall and pipe 

diameter that give the maximum distances 

allowed between the pipe and vent.

Figure 14

Vent.

