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Overview

e This topic covers need of vents, its sizing and
proper placement in the drainage system.
Source material for this course is Chapter 9 of
the UIPC-I Code and NBC-2016 part-9 Section 2 .




According to UIPC-I:

Each plumbing fixture needs a trap
Each trap needs a vent to protect trap seal

This is contrary to the practice in India:

* Most plumbing fixtures are connected to a floor trap.

* The plumbing fixtures may or may not have a
dedicated fixture trap.

« Each plumbing fixture and also the floor trap do not
have a dedicated vent.
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How the

Vent System
Works
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Why Venting Is Required

* Proper venting ensures trap seal integrity.

e Protection from the entry of sewer gases in to
the habitable place is avoided by the 50 mm trap
seal.

 The aim is to maintain a pressure differential of
not more than 25mm of water column. This will
prevent traps from blowing out.
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Definition
Vent System —

A pipe or pipes installed to provide a
flow of air to or from a drainage system
or to provide a circulation of air within
such system to protect trap seals from
siphonage and backpressure.



Definition

* Vent — Any pipe provided to ventilate a
plumbing system, to prevent trap
siphonage and backpressure, or to
equalize the air pressure within the
drainage system.

* Main Vent — The principal artery of the
venting system to which vent branches
may be connected.
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Definition

« Branch Vent — A vent connecting one (1) or
more individual vents with a vent stack or
stack vent.

* Relief Vent — A vent, the primary function of
which is to provide circulation of air between
drainage and vent systems or to act as an
auxiliary vent on a specially designed system.
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Definition

 Individual Vent — A pipe installed to vent a
fixture trap and that connects with the vent
system above the fixture served or terminates
in the open air.

« Continuous Vent — A vertical vent that is a
continuation of the drain to which it connects.
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Definition

« Stack Vent — The extension of a soil or
waste stack above the highest horizontal
drain connected to the stack.

» Vent Stack — The vertical vent pipe
installed primarily for the purpose of
providing circulation of air to and from any
part of the drainage system.
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Bad Plumbing

Vents Required

Each plumbing fixture

trap shall be protected
against siphonage and
back-pressure, and air
circulation shall be
assured throughout all
parts of the drainage
system by means of vent

pipes.
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Traps Seal Protection

Vent system shall protect the trap seal from
pressure differential that exceed 25 mm of water
column on the outlet side of the trap.

Every plumbing fixture
(except those with
integral traps) must have
Waste Pe a trap.
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The Trap and Trap Seal

Atmospheric Pressure

Atmospheric
Pressure

Weir Depth of Trap Seal

Trap Seal
Minimum 50 mm
Maximum 100 mm
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Trap Seal Blowout
Caused by Backpressure
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Incorrect Installation of Fixture Vents

) INK
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LACK OF INDIVIDUAL
< VENTS AND IMPROPER
. _WASTE PIPE DRAINAGE METHODS
NOVENT  g5ipHONING TRAP SEALS.

—=J

. WASTE PIPE

LAVATORY

LONG HORIZONTAL RUN,
SIPHONAGE DUE TO MOMENTUM
NO VENT.
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Correct Installation of Fixture Vents

e Allows for equal
pressure on both
sides of the fixture
trap

* Air circulation is
assured throughout
system

WASTE PIPE

| I,./"'—VENT PIPE

| CORRECT

WASTE PIPE
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Vents Not Required

* Vent piping may be omitted on an interceptor
when such interceptor acts as a primary settling
tank and discharges through a horizontal indirect

waste pipe into a secondary interceptor.

 The second interceptor shall be properly trapped
and vented.
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Primary Settling Tank

Open Grill

co. C.0.
i £ @ X
Setting Tank
Interceptor
Figure 902.1

Vent Not Required on Secondary Interceptor

Industrial Interceptors (Clarifiers), Sand Interceptors etc.
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Indirect Waste — Vent not Required

o
e

Indirect Waste Pipe
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Unvented Trap
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Materials For Vent Piping
Same as Table 7-1 with restrictions
— SS 304 be kept min. 150 mm above ground.

— ABS, PVC installed using approved standards.
— Copper tube above and below ground of DWV grade

— Cast Iron

S
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Changes in Direction of Vent Piping

 Changes in direction
made with use of
appropriate fittings

* Vent piping shall not be
strained or bent

 Burred ends shall be
reamed to full bore of
the pipe
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Vent Fittings

*

Sanitary (Swept)Tee for Drainage and
Venting

r &

/4 Bend and Vent 90
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Size of Vent Piping

Shall be determined from its
length and the total number of
fixture units connected thereto, as
set forth by table 703.2

An individual vent shall not be less
than 32 mm nor less than % the
diameter of the drain to which it is

connected Venting of WG with

undersized ‘corrugated’ pipe

NG
@Epwmsws @@ Indian Plumbing Association 8

EAGE

JJJ-.I
B
-’-’/J



TABLE 703.2
Maximum Unit Loading and Maximum Length of Drainage and Vent Piping

Size of Pipe, mm 32 40 50 65 80 100 125 150 200 250 300

Maximum Units

Drainage Piping!
Vertical ]
Horizontal ]

16* 323 484 256 600 1,380 | 3,600 | 5,600 8,400
8 143 35¢ 216" | 428° 7208 26400 | 46800 82000

—
=3

Maximum Length
Drainage Piping
Vertical, feet m 14 20 26 45 65 91 119 155 229
Horizontal (unlimited)

Vent Piping (See note)

Horizontal and Vertical
Maximum Units 1 83 24 48 84 256 600 1380 3.600
Maximum Lengths, m 14 18 37 55 65 91 119 155 229

Excluding trap arm.

Except sinks, urinals, and dishwashers — exceeding | fixture unit.

Except six-unit traps or water closets.

Only four water closets or six-unit traps allowed on any vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch
or drain.

Based on 1:50 (2 %) slope. For 1:100 (1 %) slope, multiply horizontal fixture units by a factor of 0.8.

o ) =

® The diameter of an individual vent shall be not less than 32 mm nor less than one-half the diameter of the drain to which it is connected. Fixture unit load
values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(b). Not to exceed one-third of the total permitted length of a vent
shall be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length limitations
specified in this table do not apply. This table is in accordance with the requirements of Section 901.2.
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Typical Design Of Vent Sizing
Refer Table 703.2

6.0fu
_ 0 mm P
' e T O ;gﬁ# Private Use
. 3.0fu : S 18.0 fu Water Clasets are 6 LPF Gravity Tank
30' |3|0thes lUfL.I : --._*‘ 50mm EDDfU'
Clloittlas S o 6.01u D g™ 50 mm
kb : 5Omm 5ok Seae ¥ 3401
- A i T “--.__.v'\HUOmm 8.0fu
i ' : 2.0fu <. 40 mm
H 1|_§ fu : Lav 40mm 4 gy ot 40fu
y K 10ful  Lav [ (:N}mm
i 30 Lav_.. i o
pon BTt b cony 40fu
co. 1 § +100mm 40mm
j‘ss mm i
60fu—" ¢ we | - 20
i 20 | Kitchen
16.0 fu i 20 Kitchen

; | Bathtub  Sink

80 mm

4.0fu
* - Denotes pipe sections increased 50 mm
in size to meet the cross-sectional )
area venting requirements of Sec. 904.1

Mote: All fitings used for back-to-back fixtures are approved double T
fixture fittings designed to prevent the discharge from one trap arm to 34.0fu SEUifding
jump across the barrel of the vertical drain into the opposing trap arm. 100 mm Sivgr
See Section 704.2

Figure 904.1a

Size Increase Due to Cross-sectional Area
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Length of Vent Piping
Table 703.2

e Reason for length limits -
friction loss in air
movement.

* Lengths may be added in
ascending order

— 32mmfor14 m
— 40 mm for 18 m
— 50 mmfor37 m

Indian Plumbing Association 2



Size of Vents

* No more than 1/3 of the total permitted
length of any minimum sized vent shall be
installed in the horizontal position.

— Exception - When increased by one pipe size for its
entire length, the length limitations do not apply.

* Vents exceeding 12 m, the entire length shall
be increased by one pipe size

e s R . . . e
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Vent Pipe Grade

All vent pipes shall be free from drops and sags and
shall be level or so graded and connected as to drip
back by gravity to the drain it serves.

Remember, the humid space in vent pipe may result in
condensation.




Vent Connection

Vent Take Off
);/—\ above center T
-‘( / line of drain :
} 45° :
\L /\ r Y*Mncorrect
(0.79 rad) (0.79 rad)

1

ELEVATION
\ :f:.;‘}’
Drain ’

p ¥ N sice vent

“— HORIZONTAL PIPE
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Vent Vertical Rise

Unless structural condition exists, each vent shall rise
vertically to a point not less than 150 mm above the flood
level rim of the fixture served before offsetting horizontally

______ Flood-Level Rim

Ahove Floor

I"I‘I‘J
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Peninsula Sink Vent

2

| See Section 905.3 |

Horizontal vents installed below
a point

1560 mm above flood-evel rim
of fixture must be installed using
drainage fittings and must be Must be long 40
sloped a minimum of 1:50 sweep 90

Countertop \ \
-7

L W] 3 P T RN NN
3

Sink jmmmemeeeten--— AOMM == mmece -
i
' May be medium /
- sweep 90°
- Horizontal portion of

el vent is less than Wall
0 Mm == 6 m in length. vl )
CO = (See Table 7-5)
Floor
Long Turn .
1/4 bend .. 1:50 slope
50 mm =
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Connecting Vents Together

 Vents shall be 150 mm above flood rim of each fixture before
connecting

* Vents less than 150 mm above the flood rim shall use drainage
type fittings, material and grade

|
Vents converging below
flood-level rim of both fixtures |

' coRRECT
. | Floor Line
ST e }j 7
y/ | IncORRECT

Figure 805.3a

Vents Must Rise 150 mm Above the Overflow Rim of the Fixture Before Connecting With Other Vents

Indian Plumbing Association 3




The Proper Fitting for Vertical Vent

VENT PIPE
OPENING

SANITARY
TEE

/

/

(@)

/\/

/ TRAPWEIR

ACCEPTABLE

VENT PIPE
OPENING

[

[
COMBINATION
WYE & 1/8 BEND

/

(o)

/\/

TRAPWEIR

NOT ACCEPTABLE—
EXCEPT FOR TOILETS
AND SIMILAR FIXTURES

N
@Epwmé'sws @ Indian Plumbing Association

LEAG E

S
DT
s

\\\
\\\

=
-~
~r

34



Common Vertical Vent Pipe

Back to back fixtures must waste into an approved
double fixture fitting

Vent To

Fixture

A=

Double Fixture Fitting
Drain

Indian Plumbing Association
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Proper Installation of WC Vent

The vent pipe opening from a soil or waste pipe, except for water closets
and similar fixtures, shall not be below the weir of the trap.

Water Closet Vent
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Vent Termination

Openable window
door, opening
air intake, or
vent shaft

Waterproof Flashing -

Openable window

door, opening air
intake, or ~——% \\
vent shaft R
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Vent Termination

Each vent pipe or stack shall extend through its flashing and
shall terminate vertically:

 Not less than 150 mm above the roof
* Not less than 300 mm from any vertical surface

 Not less than 900 mm above any openable window, door,
opening, or air intake

* Not less than 2,100 mm above terrace

 Not less than 3,000 mm above the surrounding ground for
outdoor installations
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Vent Stack and Relief Vent

e Stack of building of 10 or more stories shall have
parallel (relief) vent stack

Yoke vent connection every 5 floors

Yoke vent size not less than either the drainage or the vent
stack diameter, whichever is smaller

Yoke vent connection to the drainage stack by a wye branch
fitting placed below the lowest branch connection serving that
floor

 Yoke vent connection to the vent stack shall be not less than
1,000 mm above the floor level,
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Yoke Vent Section

May be inverted wye,
or approved fiting

1
oer mam Equivalent to size of vent stack

Or washe stack, whichewver is smaller

e Mustibea wye-branch fitting
below lowest drain

Vent Stack | | -0 Stack

[
Figure 907.1j
Yoke Vent Installation

40



Parallel Vent
Stack System

Note:
Counting down from top

I pNLuﬁglN
l E;EUE :&,;f;’ia

F-—<=— The parallel vent stack
14th : may be used to vent
pet the fixtures on each
13th 1st e floor.
peus
Fe-
1th|— o 3 —l
=] bess
= 4th Yoke vent is required at
T=E mﬁf— i £ each5th floor counting
othl— & down from the top floor.
= L.41 I
=] 1
gth| = 1st : Yoke vent may be
2 Lot extended to serve
7th E; 2nd H +—— individual fixtures.
e
6th|—S 3 ’
.
5th 4th b _ |
. Yoke vent is required at
4th oth — . each 5th floor counting
it down from the top floor.
3rd ;
ponsd
2nd '
[ ]
1st Floor —p——
N Sudsing provisions of
o 41— S€c. 711.0 apply to
3 parallel vent stack tie-in.

Parallel vent stack Is required because
drainage stack is 10 or more stories
in height per Sec. 907.1.

Figure 907.1a
Parallel Vent Stack System

=" € Indian Plumbing Association
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Vertical Drainage

e Effluent flows spirally down the walls of the
drainage piping

* At maximum flow, the effluent displaces 1/4 to
1/3 of the cross-sectional area of the pipe

* Frictional drag occurs along the walls of the pipe
and on the core of air in the center of the pipe

[EAGLE
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Flow in Drainage Stacks

sheet of water

core of air

e @ Indian Plumbing Association
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Pressures in Drainage Stacks

* Pressures above atmospheric are

created below the flow:

* Pressures below atmospheric are

created above the flow:
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Pressures in Drainage Stacks

* Pressures begin to drop below
atmospheric pressure

* Pressures begin to rise above
atmospheric pressure
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Hydraulic Jump

Hydraulic jump and water curtain at the base of vertical drainage
piping will cause positive pressures in the stack:

Air
Water
Verical flow 3-5 mps

Designed to flow horzontally
at 0.6-1.0 mps which causes
hydaulic jump

Hydraulic Jump

Varies to maximum
10 x stack diameter

Indian Plumbing Association
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Horizontal Drainage

air

friction

* The flow of effluent in horizontal drainage piping causes a

frictional effect in which air is dragged along with the
water

 Horizontal drainage designed to be 1/4 to 1/3 full

CATION
Ol
a

NG g, 8
Pk%%EgJSIONALS

Y Indian Plumbing Association =

. y
11/;;,& C

[EAGLE



Pressures in Horizontal Drainage

compressed air

Flooding or hydraulic jump constricts air flow resulting in
a buildup of pressure:
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Vertical Wet Venting

* Limited to vertical drainage
piping receiving discharge
from 1 & 2 FU fixtures

 May serve as a vent for not
more than 4 fixtures

 Fixtures must be on same
floor level

e No wet vent section shall
exceed 1,800 mm in length
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Sizing Wet Vented Section

50 mm |
3 Units Kitchen Sink
2 Units
Wet Vented
Section Lavatory 32 m
1,800 mm 1 Unit
max.
50 mm
Water Closet 6 Ipf Shower
2 Units

3 Units
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Sizing Wet Vented Section

|40mm

Lavatory
1 unit

40 mm Kitchen Sink
2 units
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Sizing Wet Vented Section
140 mm

Clotheswasher
3 units

50 mm
0 mm

Laundry Sink
2 units
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o
Kitchen Sink
Bathtub
Water Closet
& LPF

Gravity Tank
/\
[

Plan View

T All fixtures are Private Use
N

Pipe Fixture
Section Units

Pipe
Size

50 mm

&5 mm

65 mm

80 mm

0eEREE

50 mm

n{'l““ON
|ND|AN G a'@
e i |
l LEAGUE STl

Wet Vent

Y,
I
I
(® Kitchen Sink
T ) 2f.u.
31'“'1 0 y 50 mm min. waste

T

150 mm developed

lenght
All fixtures within
Water Closet same story
6 LPF Gravity Tank
3f

Bathtub
21fu.

lsometric View
All fixtures are Private Use

up y
%ﬂy ‘ﬁiﬁ

\'ﬁh $'4G ra
& DOWN

Isometric Compass

Figure 908.1a
Wet Vent Sizing Example 1

Wet vent section?

AN
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Horizontal Wet Venting for Bathroom

The intent of this code change is to provide an alternative
venting method for bathrooms.

— This method permits wet venting any combination of fixtures
within a single or double bathroom and provides adequate
volume within the wet vent pipe to permit the required
airflow.

— This method relies on two factors:

* Low probability of simultaneous fixture discharge and
* Low-flow velocity.

®” Indian Plumbing Association
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Horizontal Wet Venting for Bathroom

Where permitted.

NDIAX
|@E e

— Any combination of fixtures within one (1) or two (2)
bathrooms located on the same floor

— The wet vent shall be considered the vent for the
fixtures and shall extend from the connection of the
dry vent along the direction of the flow in the drain
pipe to the most downstream fixture drain
connection to the horizontal branch drain.

— Only the fixtures within the bathroom(s) shall
connect to the wet-vented horizontal branch drain.

uions (@1
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Horizontal Wet Venting for Bathroom

 The dry vent connection to the wet vent shall be an
individual vent or common vent for the lavatory,
bidet, shower or bathtub

 The wet vent shall be sized based on the fixture unit
discharge into the wet vent. The wet vent shall be a

minimum size of 50 mm for 4 DFU’s or less, and 80
mm for 5 DFU’s or more.

¥ Indian Plumbing Association 57




Example:

50 mm vent ey

|
3

Normal waste pipe size for
kitchen sink is 50 mm. On a
wet vent, the size required is
one pipe size larger that the
required size of the upper
fixture (65 mm)

6 LPF
Water Closet

Total waste fixture units = 10 —»

B0 mm stack —

ELEVATION VIEW

|ND|AN %
ABNWS
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Bathroom Wet Venting

i__ Total vent fixture units = 9
1 lavatory = 1

1 bathtub = 3

1 kitchen sink = 2

1 water closet =3

- Sy
I -~ < ‘,40 mm
| N Total vent fixture units = 4
| 1 lavatory = 1
o “x{//1 bathtub = 3
-
I 43"’"‘ Kitchen |
Sink I
|
|
32mm |

All fixtures on same floor level

|
| Lauaturer/
= 50 mm

«— On a wet vent, the size required is one
pipe size larger than the required size

T

of the upper fixtures, but in no case less
then 50 mm. (See Section 908.2)

40 mm Bathtub

Figure 908.1.2b
Wet Vent Sizing Example 4

Plumbing Association

Normal waste pipe for lavatory is 32 mm.
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Example: Bathroom Wet Venting

VTR
|
]
50 mmx 40mm § Wet Vented
sanitary tee ’ section
(typ) \I (typ)

Lav 2 dfu
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Island Sink Venting

90 degree
Kitchen Sink l Countertop
."’ ) 45 degree
* * / g

\
[

@)
O
IIIIIIIITI

32 mm

Comb. wye & 1/8

/

Drain shall serve 50 mm
no other fixtures

I‘I
'\E\
o
O o
3
3.

Indian Plumbing Association
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See Section 909.0 Ay,

90 degree
Countertop Jf
Sink oF Ty
A &

37 m%&gree
37 mm— 37 mm

Wall ;
Horizontal portion of foot '

ventis lessthan 6.0 m 3

:
in length. (See Table 7.5) B

Foot Vent -1 CO
CcO \\*
2 Floor 2
¥ . e KI—B-{J mm slope ot
\"-V-—-*"‘ T\..__ 50 mm —
/ T

No other fixture drain may be connected to the
50 mm drain line upstream of the point where the
island sink returned vent connects to the
horizontal waste line.

Fixture drains from other fixtures
may connect downstream from
the returned vent tie-in to the

50 mm sink drain.

Figure 9-34
Island Sink Installation
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Thank you

f——

Any Questions?
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