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00 2003 International Residential Code
Mechanical & Plumbing
Application

o PRESENTED BY:
e Department Of Public
Safety
e Office Of Education
And Data
Management

|El W%} Office of Education 2
i and Data Management

Areas For
00 Discussion & Application

o Combustion Air, Chimney & Venting
e QOil
= Chapters 17 & 18
e Gas
= Chapter 24
o Gas Piping
e Methods

« Longest Length Method, Branch Length Method,
Hybrid Method

o Water Supply
e Sizing of
= Water service, Branches & Risers
« Chapter 29
Office of Education

| E] ‘.-:I 3
P and Data Management




Chapter 17

00 Combustion Air

o Overview

e 1701.1 Air Supply

e Liquid & solid fuel burning appliances

« To have supply of air for fuel combustion, draft
hood dilution & ventilation of space

¢ 1701.1.1 Unusually Tight Construction

* Based upon inflitration rate of minimum
= 50 cfm / 1000 Btu of input

|E} %5\ Office of Education .
7 and Data Management
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Infiltration Areas

(O}®)

—Plumbing

Penetrations

Attic
Hatch
Ceiling— | ights
Chimney / -
N 1
Wiring:
Windows _ E D | Eexterior
- Doors

’T 0

=

Foundation—

Typical Sources of Air Leakage

|E] W%} Office of Education s
i and Data Management

Exhaust - Ventilation
00O Prohibited Sources

o 1701.2 Exhaust & Ventilation System
e Air requirements necessary for
« Exhaust & ventilation fans, clothes dryers
& fireplaces

= Consider when determining adequacy of
combustion air

0 1701.4 Prohibited Sources

e Prohibition for combustion air from
« Sleeping rooms
= Bathrooms
« Toilet rooms
Office of Education

o LA
| E} and Data Management 6
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(O}®)

Louvers

0 1701.5 Opening Area

e Free opening area to be
used

* Considered

* 75% of Gross area for metal
louvers

« 25% of Gross area for wood
louvers

T3 %8 Office of Education

and Data Management

Section 1702
00 All Air From Inside The Building

CONFINED SPACE

OME OF THE REQUIRED OFEMINGS
! 15 WITHIN 127 OF THE CEILING

TWO PERMANENT
. OPENINGS 1 50, I,
PER 1000 Buulhr FOR

EACH OPEMING

(MM AREA FOR EACH
h r-l'
p———

OPENING IS 100 5Q. IN)

- | ONE OF THE REQUIRED OPENINGS
FURNACE

1S WITHIN 12° OF THE FLOOR
T8 {5 Office of Education

and Data Management




Section 1703
(OX@) All Air From Qutdoors
1 Square Inch /4000 Btu/hr total input
[— \l/
= !
] Top Or Outlet Opening

|::> <€ Located Within 12 Inches
Of Ceiling

FURNACE——
Bottom Or Inlet Opening

<:| €— | ocated Within 12 Inches

Of Floor

|Ei %50 Office of Education 1
and Data Management
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Air From Outdoors
Through Horizontal Ducts

L= T

Within 12 In. = [=—Air Openings

(O}®)

Of Ceiling
OUTLET OPENINGS =
15q. In./ 2,000
l=— FURNACE Btu

Of Jnput
Within 12 In. INLET
Of Floor =)
|Ei E

Section 1703.3

0o Attic Combustion
. Ventilation Louvers
Duct Sizing
1sq in/4000 Btu total
input ?UTJ
=
T 3
To be
within 12 in|
Furnace of ceiling
= INLET
) Opening to be within
B i one | |4~ 12inchesof ﬂquz




OO Duct Within A Duct

Ventilation Rate
1sq in /4000 Btu/h

Inlet

6 Inches
Outlet

¥

f Minimum
Within 12 12 Inches
Inches

Furnace

4

|Ei T Officeof Education T within 12 Inches
and Data Management
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Section 1703.4

OO |Crawl Space Inlet Air, Attic Outlet Air

61n.
Above
-T'_ Insulation
Within 12|
Inches Of|
Ceiling
Eurnace
Within 12

Inches Of,
Floor

[~ ]
E CRAWL SPACE Lﬁjn_m E

x
Office of % Louvers Fo

iy 1 ers
| g} and Data Management Ventilation

Outlet

B

Chapter 18
00 Chimney And Vents

o Section 1801.1 Venting
Required
e Fuel burning appliances

« Shall be vented to the outdoors
« As per MFG installation instructions

e Gas fired appliances

« Shall be vented as
= Per Chapter 24

| a} %y Office of Education
¢ and Data Management

15




Section 1801.3
00 Existing Chimneys & Vents

o Existing are to comply
with
e Size, Flue passageways,
Cleanout, Clearances
o Section 1801.3.1 Size
e Resize as necessary to
control condensation

« Qil fired units to masonry
chimney

= Use NFPA 31

|ﬂi {5E) Office of Education
“=7" and Data Management

‘THIS? OR _THIS?

Section 1801.3.2
(OX@) Flue Passageways

o Passageway

ma|
=
i
o Free of %
* Obstructions & —
combustible deposits )
e To be cleaned mé
< When previously used for E EWG T
solid or liquid fuel i i
- Appliance or fireplace -
(S
=

_—
AP

|§a {38 Office of Education rﬂ,’.}_ )
¢ © and Data Management —

Cleanouts &Clearances

OO

o Section 1801.3.3 Cleanout

e Cleanouts shall be provided
= For masonry chimneys
o Section 1801.3.4 Clearances |
e Air space clearance to
combustibles must be provided
= In accordance with this code

= Exception:
« Chimney Lining System (UL 1777)

| ﬁa {5} Office of Education
y © and Data Management
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|EE'T: V350 Office of Education
“=7" and Data Management

| .—— ROUND TOP

— |
— ﬂﬁ
Pl N

\ R
p SILPPORT BOX
GCEILING GOLLAR

Figure M1801.7
VENT SUPPORT

N
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O

Section 1801.11
Multiple Appliance Venting

(@)

o Two or more listed and labeled
appliances
e Connected to a common
= Natural draft venting system
= On same floor
« Offset
« Connector under natural draft not connected
to mechanical draft
« Under positive pressure
o Section 1801.12 Multiple Solid Fuel
Prohibited
¢ No venting connection allowed between

_.appliances
T (%% Office of Education 2
¢ © and Data Management

OO

o

Section 1802
Vent Components

Section 1802.3 Draft
Regulators
e Provide for oil fired
appliances
« In same room as
appliance
e When provided for solid
fuel
« Install in accordance
with the MFG installation
instructions

21 145 Office of Education
y © and Data Management




Table 1803.2

Chimney & Vent Connectors

(OX©)

THICKNESS FOR SINGLE-WALL METAL PIPE CONNECTORS

DIAMETER OF GALVANIZED SHEET

CONNECTOR METAL GAGE MINIMUM THICKNESS
(inches) NUMBER (Inch)

Less than 6 26 0.019
6 to 10 24 0.024

Over 10 through 16 22 0.029

For SI: 1linch = 254 mm

) R R 2

3/23/2011

Section 1803.3.1
Floor Ceiling & Wall
Penetrations

Type “L” clearance not less —
than listing and labeling
Min of 4” larger
diameter than
connector

Connector Length
[OX©)
— TERMIMNATION Uninsulated
o ¥ connector to

natural draft
chimney not to
5% of

CHIMMEY

Ve eight
Listed ;_q_r]nector
3 horizontal run not
to exceed 100%
orarT oo Of vertical height

WATE R HE ATE R

L Office of Education 2

and Data Management




Connector Size

(O}@)

~5" DIA. SINGLE WALL CONNECTOR
~5" DIA. SINGLE WALL ELBOW
/ —4"DIA SINGLE WALL CONNECTOR
/ ~— 4" DIA. ELBOW

_— 4" DIA. SINGLE WALL CONNECTOR
“_DRAFT HOOD

WATER HEATER

T CLEAN OUT

CONMNECTOR SIZE
"HOT SMALLER THAN FLUE COLLAR UNLESS
STATED OTHERWISE BY MANUFACTURER AND LISTING
*ENTIRE LENGTH IS SAME SIZE AS FLUE COLLAR

§ Office of Education 2
and Data Management
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Section 1803.3.4
Clearances To Combustibles

(O}®)

e Clearance to combustibles
< See Table 1803.3.4
e Installed connectors must also follow
= Table 1306.2 (fig 1306.1)
= For clearance reduction

TABLE M1803.3.4
CHIMNEY AND VENT CONNECTOR CLEARAMNCES
TO COMBUSTIBLE MATERIALSS

PatNamRAT I

CLEARANCE
TYPE OF CONNEGTOR (inches)

Single wwall metal pipe connectors:

©il and solid-fuel appliances 18

©il appliances listed for use with Type L vents El
Type L vent piping connectors:

©il and solid-fuel appliances E]

©il appliances listed for use with Type L vents 3=

For SI: 1 inch — 25.4 mm.
5. These minimuwm clearamces apply to unlisted sin gle—wall chizaney and vent
of H clearances is permitted as in Table

M1306
FW ©. WWhem lisced Type Lvent piping is used. the clearance shall be in accordance
) with the vent listing.

Section 1803.4

00 Connection To Fireplace Flue

o Section 1803.4.1 Closure & Accessibility
e Seal to be provided
< Below point of connection
o Section 1803.4.2 Connection To Factory
Built Fireplace Flue
e Not allowed
« Unless listed for installation
o Section 1803.4.3 Connection To
Masonry Fireplace Flue

e Flue gases must be conveyed
= Directly into flue

| ﬁa %5y Office of Education 27
¢ and Data Management




Section 1804
00 Vents
o Section 1804.1 Type Of Vent Required

e Provide a listed & labeled venting system
« As per Table 1804.1

3/23/2011

TABLE M1804.1
VENT SELECTION CHART

TYPE L OIL PELLET VENTS
Oit-burn | tisted Fellet fuel burning
il-burning 1 es liste -
and labeled for nse with Type | Lellet fuel-burning appliances
L - listed and labeled for use with
vents.
pellet vents
|m V5 Office of Education 28
“=7" and Data Management

TYPE L - VENT

Tuu G5 temperaiures Nt in excess of
s approved with Bvent

(O}®)

BN

SIZES ¥

MATERIALS

LISTING: Tested by UL . to stance
Tested by UL 1. o standand

STANDARD PIECES

Lengths Tee | Y-Tee
Elbows
Suppon Assy
Wall Bards
Fioof Flashng
Tee with screens for horizontal
Radan Heaters.

29

| 213 1%50 Office of Education
¢ © and Data Management

Section 1804.2
00 Termination

30

| 21 145 Office of Education
y © and Data Management
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|E§ {5E) Office of Education a
“=7" and Data Management

Venting Termination

(O}®)

o Section 1804.2 .2
Decorative Shrouds
e Must be
e Listed & labeled
e Installation

* As per MFG
installation
instructions

| Ea {38 Office of Education
¢ © and Data Management

Section 1804.2.3
0o Natural Draft Appliances

e

12'-0" Minimum Top Of
Vent To Bottom Of

Z— Furnace As Set Forth
Within Section M1804.2.3

Furnace =——

33

| ﬁa {5} Office of Educ
y © and Data Man:
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Section 1804.2.4

3/23/2011

0o Type L Vent
o Type L venting system
e Termination with listed and labeled
cap
* As per MFG installation instructions
« Not less than 2 feet above
« Roof or any portion of the
building within 10 feet
| 1 B R =
Mechanical Draft Vent N
Terminal Mechanical Draft Vent
Terminal
Less than 10’

Direct Vent Terminal
Clearance

Min. clearance, C

Forced Air Inlet
B3 & cmgmmer, | =
Section 1805

60 Masonry & Factory Built Chimneys

o Section 1805.1 General

e Masonry and factory-built chimneys
= Install per Sections 1001 & 1002

e Flue linings of masonry chimneys
< Install per Section 1001.8

o Section 1805.3 Size of Chimney
Flues
e Exception for Oil - NFPA 31

o Section 1805.3.1 Size of Chimney,
Flue for Solid Fuel Appliance
e Not less than flue collar

iducation
Management 36

12



Chapter 24

00
Gas

o Section 2406 Appliance Location

¢ 2406.2 Prohibited Locations

« Appliances shall not
= Be in or obtain combustion air from
* Sleeping rooms
- Bathrooms
« Toilet rooms
« Storage closets

< Note Exceptions

|E} %8y Office of Education
2 and Data Management

37
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Section 2407.5

0o Indoor Combustion Air

o Unlike Chapter 17

e This chapter deals with the
« 50 cf of infiltration /7 1000 Btu/h input
rating
e But

= Allows for an additional means when
the rate of infiltration is known to be
less than
« 0.40 air changes per hour

|E] %, Office of Education
i and Data Management

38

Section 2407.5.2

©o Known Air-Infiltration-Rate

o Equation 24-1
e Appliances other than fan assisted

RV other = 21 cuft/ ACH X I other/ 1,000 Btu/h

Note: other = input all appliances other than fan assisted
RV = required volume other
ACH = Air Changes Per Hour

| El %5y Office of Education
P and Data Management

39

13



Section 2407.5.2

©o Known Air-1nfiltration-Rate

o Equation 24-2
e Fan assisted appliances
RV fan = 15cuft/ ACH X I fan/ 1000 Btu/h
Note: RV fan = required volume fan

| fan = fan assisted appliance input
ACH = Air Changes Per Hour

|E] %50 Office of Education 40
7 and Data Management
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Indoor Combustion Air Rates

OO0
Section 2407.5 Indoor Combustion Air

e Sets up the approach to be taken, for
determination dependent upon:

= Total input of all appliances
e Minimum required volume being
« 50 Cubic Feet /7 1000 Btu/h input
= Air infiltration rating being less than
«0.40 Air Changes 7 hour

FURNACE = 100,000 /FURN -
WATER HEATER = 30,000

[ L= 190000 e e —( )

~BiliAsOR™

Section 2407.5.3

0o Indoor Opening Size & L ocation

o Chapter 24 allows for the same
methods as chapter 17

e With an addition
o Section 2407.5.3.2 Combining Spaces
In Different Stories

¢ Communicating spaces between stories

= When connected by one or more openings
= In doors or floors

e Minimum free area of 2 square inches /7 1000
Btu/h total input

| E] %5y Office of Education 42
P and Data Management
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Section 2407.6
Outdoor Combustion Air

Horizoatal Di ings To

Crawl Space Inlet Air, Only Within
Attic OQutlet A

Air

The Gas Qatide i
Section !

One Permanent Openin
Direct To The Outdoors e

3/23/2011

o One Permanent Opening Method -
Section 2407.6.2
e Allows for one opening
= Within 12” of the top of the enclosure
« Opening size of

e Equipment within enclosure
minimum clearances of
* 1” sides and back
«6” in front

'} Office of Education
and Data Management

One Opening For Outside Air

= 1 sq inch per 3000 Btu/h of total input

44

Enclosure Clearances

/ SINGLE OPENING TO OUTDOOR AIR

FRONT

L/FURNACE
L @ 0 l_6INCH __|

MINIMUM

ae of Education
and Data Management

45

15



One Opening Placement

OO
A = Direct Opening To Outside
Within 12 Inches Of Ceiling
A B = Horizontal Duct To Outside
= Within 12 Inches Of Ceiling

=2 C = Vertical Duct To Attic Space

l Within 12 Inches Of Ceiling
FURNACE Terminates Minimum Of

6 Inches Above Attic Floor

And Insulation

|E} 4"y Office of Education
2 and Data Management

46
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Section 2407.7
0o Indoor & Outdoor Air

o Unlike Chapter 17
e Chapter 24 allows for the use of
* Indoor & outdoor air together
o Air Openings
e Indoor openings 2407.7.1
= To comply with 2407.5.3
e Outdoor openings 2407.7.2
* To comply with 2407.6

|E] W%} Office of Education
i and Data Management

47

Use Of Indoor & Outdoor Air

[OX@)
o Sectjon 2407.7.3 Outdoor Opening(s)
Size
e Calculation of opening size
« Interior ratio shall be
< Available volume /7 Required volume
= Outdoor size reduction factor
= 1 minus ratio of interior space
= Minimum outdoor opening size
« Size as determined by section 2407.6
* Times the reduction factor

« NOTE: Minimum dimension not to be less than 3
inches

o LY
| E} and Data Management

Office of Education 48

16



Combination Of Indoor &
00 Outdoor Combustion Air

A 16 T ISED

e 0 Section 2407.7

comply with
«2407.5.3 Indoor opening
size and location

E! 4"y Office of Education o
7 and Data Management

3/23/2011

e Interior Space Openings are to

|_. e Exterior Openings Location are
L to comply with
' %ﬁ?}: = 2407.6 Outdoor combustion
air

e¥e) Example Problem

| 20’ : 20 ,

150,000 Btu/hr Furnace
2-3" Dia.
Openings 2 Openings 10” x 20”
N A [f B N
1 NOTE: Ceiling 8’

50,000 Btu/hr Water Heater|

| 40 |

'} Office of Education 50
and Data Management

Do The Openings To The Outdoors,
Combined With The Volumes Of A & B

[OX©] . N
Meet Combustion Air Demand?

o Volume Of “A”:
e 4800 Cubic Feet
o Volume Of “B”:
e 4800 Cubic Feet
o Area Of The 3” Diameter Opening:
e 7.07 Square Inches
o Area Of Each Opening Between A &
B:
e 200 Square Inches

El %y Office of Education 5
P and Data Management

17



Problem Continued
(e)e)

o TOTAL INPUT:
e 200,000 Btu/hr
o Question

e Do “A” & “B” meet the volumetric
requirements of 2407.5?

= Required Volume =
= 10,000 Cu.Ft.

* Available Volume
= 9,600 Cu. Ft.

|E_]°¢\- Office of Education N O | 5

and Data Management
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Problem Continued

(O}®)

o Question

e Do openings between “A” & “B” meet
requirements of 2407.5.3

o Required Area =
e 200 Square Inches
o Actual Area =
e 200 Square Inches
e For Each Opening

|El %, Office of Education 5
i and Data Management

Problem Continued

OO

o Determine The Required Area Of Each
Outdoor Opening?
e Required Area =
= (200,000 / 4000) x 1sqin =
« 50 Sq in Required (as per G2407.6.1)
o Determine If The 3 Inch Diameter
Openings Along With the Interior
Openings Comply?
e [(1) - 9600 /7 10000] x 50 =
«0.04 x50 = 2 sq.in.
« (As per G2407.7.3)

| E] %5y Office of Education 54
% and Data Management O K
O

18



50 Mechanical Air Supply

o Section 2407.9 Mechanical
Combustion Air Supply
e Minimum rate of 0.35 cubic
feet per minute per 1,000
Btu/h total input rating

= Interlocks with all units
must be provided

Fan-in-a-Drum’

|Ei 41 Office of Education s
and Data Management

3/23/2011

Section 2413

0o Gas Pipe Sizing

o Two Major Items To Keep In Mind
e Piping to supply a sufficient gas
supply
e To meet maximum demand
« Section 2413.1 General Considerations

e Volume of gas to be provided

= Determined from mfg input rating
* Section 2413.2 Maximum Gas Demand

N i
| ﬁ} and Data Management 56

Office of Education

TADLE G2413 2 (402.2)
APPROXIMATE GAS INPUT FOR TYPICAL APPLIANCES

INPUT BTUm
ArPLLANCE CAppromy

S pace Floatine Units

00 ————

Single Family

RAn ey, per uanat

e ke furnace
Single family 10 o0
RAn i ity per anat soo00

Space and Water Heating Units
Elydroaic boiler

Single family FEENEY

Beuirifamily. per unit TS.000

Warer Heatine Appliances
Wwater heater. autcmartic inEaoEnecus
Capacing ar 2 mal S e
Capacing ar 4 sl S e
Capacing ar s gal fomn e
Water heater, automatic storage. 30- to A0-gal. tank
Water heater, automatic storage. S0-gal tank
Waber heater, domestic, circulatine or side-arm
[T ——

Built-in cven or booiler unit. domes te
Built-in top uais. domestic
Bange. free standing. d

o
o
P
e
S
i Gm 1o
DR
a

For SI: 1 Baitish theemal unit gex hous = 0.293 W L gallon = 2,735 L.

19



Section 2413.4
00 Equation 24-3

1. Low-pressure gas equation [Less than 1.5 pounds per
square inch (psi) (10.3 kPa)]:

3/23/2011

oo
D= —_———r i I-l(llmlion 24-3)
AH Y
1917 7]
C,xL
where:
D = Inside diamefer of pipe, inches (mm).

@ = Input rate appliance(s), cubic feet per hour at 60°F
(16°C) and 30-inch mercury column

P, = Upsiream pressure, psia (P, + 14.7)
P, = Downstream pressure, psia (P, + 14.7)
L = Equivalent length of pipe, feet
. AH = Pressure drop. inch water column (27.7 inch water col-
Office of Education
and Data Managemen umn = 1 psi)

[

Section 2413.4
00 Equation 24-4

2. High-pressure gas equation [ 1.5 psi (10.3 kPa) and above]:

g
D=——————— (Equation 24-4)
B —
1893 ———
C,xL
where:
D = Inside diameter of pipe, inches (mm).
@ = Input rate appliance(s), cubic feet per hour at 60°F
(16°C) and 30-inch mercury column
P, = Upstream pressure, psia (P, + 14.7)
P, = Downstream pressure, psia (P, + 14.7)
L = Equivalent length of pipe, feet
|Ea Office of Education AH = Pressure drop, inch water column (27.7 inch water col
¢ and Data Managemen umn = 1 psi)

Additional Chart

For Equations 24-3 & 24-4
o In Order To Use Either Equation

eCsubr & Y must be known

* Both are determined regarding the type
of Gas Natural or Propane
= Information is contained within Table 2413.4

OO

TABLE G2413.4 (402.4)
Cr AND ¥ WALUES FOR NATURAL GAS AND
UNDILUTED PROPAME AT STANDARD CONDITIONS

EQUATION FACTORS.
GAS < ¥
MNartural gas OO0 0.9992
Lindiluted propane 12402 0.99 10
For 51z 1 cubic foot = 0.028 m™. 1 foot = 305 mm. 1 inch water column =
3249 kPa

ind per square inch = 6885 kPa. | British thermal
wait per hour = 0,283 W,

Office of Education
and Data Management

=
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Equation 24-3

OO
Example
Natural Gas
. ) 0381
Specific gravity: 0.60 ngi {Equation 24-3)
Heating Value: 1000 Btu/cf AH o
Allowable pressure drop: “eowe
0.5"WC !

Total Input Rating: 45,000
Length of Pipe: 80 ft

D = (45) 0381 /19.17[(1/2)/(0.609 x80)] 0.206 = 0.574

Y%inch

|Ei %} Office of Education o
and Data Management

Section 2413.4
e¥e) Sizing Tables

o Three Methods Of Sizing
e Section 2413.4.1 Longest Length Method
= Longest length measurement from point of
delivery to most remote location
e Section 2413.4.2 Branch Length Method
= Sized by determining length of piping from
point of delivery to each load
e Section 2413.4.3 Hybrid Pressure
= Sized from point of high pressure delivery to
most remote pressure regulator

= Low pressure from regulator to the most remote
outlet

|§} W%} Office of Education 62
¢ and Data Management

TABLE CB1 341 [402.4021)
BCHEDULE 48 METALLIC PPE Spmcitc Gravty [0t

OO

PG S iy
=T =
[ | .  Marimam Capacey in€

Tablers 2413.4(1) — 2413.4(6)
Set up by: Type of piping, Type of gas, Inlet pressure, Pressure
Drop, Specific gravity

| a} W*y Office of Education 63
¢ and Data Management

3/23/2011
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| CSST Table

intet preseurs [0.5 poi e less

Gas [Naral

TABLE G2413.4(5) [402.4(14)] 0 inch WC
I T S I S NV A T

Manimum Capacity In CUC Fest of Gas per Hour

e 270 4 a0
o5
66 77
ss &7
52 e
a7 55
41 47 53
a7 a2 75
as

=2
74 a2
o7 o5 2 sS40
oo fittings shall e inceased

It e v ber of sl ot oo
abin sizes. The. el of EHD, the

Office of Education o
and Data Management
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00 Longest Length Method

RANGE
70,000 Stu/h
C
A40-GALLON
WATER HEATER
POINT OF 45,000 Btu/h
DELIVERY 25 FT G
A
10 FT _ 1S FT
20 FT 20 FT =] 15 FT
B =
or SI: 1 foot - 304.8 mm. 15 FT
1 Biu, = 0.2931 W.
. N E
Schedule 40 metallic pipe FURNACE
140,000 3tu/h
0.5 psi inlet pressure :
Figure G2413.4
» GAS PIPING LAYOUT
0.4"WC pressure drop
.60 Specific Gravity 1000 Btu / cf
g} Office of Education 65
and Data Management

Branch Method

OO

HECULE 40
STEEL TRLINKLINE

1 MEH = 1000 Bum)

Figure G241343
BRANCH PIPING SYSTEM WITH SCHEDULE 40 STEEL
PIFE TRUNKLINE AND CS8T BRANCHES
Office of Education 6
and Data Management
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Hybrid Method

Furnace 120,000 Btu

(O}@)

Clothes Dryer

2Psi 30,000 Btu Input

Section A = 2PS| zone = 120 ft
Section B =40 ft
Section C =50 ft
Section D =30 ft

— A

Pressure’

Water Heater 40,000
Btu Input

3/23/2011

Regulator Manifold
Piping Is CSST
|m & cnonn | o
Section 2425
00 General

o Section 2425.1 Scope

e Section governs
e Installation, maintenance of

« Factory built & masonry chimneys for
gas appliances

o Section 2425.4 Minimum Size Of
Chimney or Vent
e To be sized per section 2427

| 213 1%50 Office of Education 68
¢ © and Data Management

Section 2425
(O}® Continued

o Section G2425.5 Abandoned Inlet
Openings
e Shall be closed by an approved means

23



Section 2425.7
(e)e) Connection to Fireplace

o Section 2425.7.1 Closure & Access

e Non-combustible seal to be provided
« Below point of connection

o Section 2425.7.2 Connection to Factory-Built
Fireplace flue

e Shall not connect to factory-built fireplace flue
= Unless listed for installation

o Section 2425.7.3 Connection to Masonry
Fireplace

e Connector to extend from appliance to the flue

|Ei {5E) Office of Education
" and Data Management

70
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Section 2425.8

00 Equipment Not Required to
be Vented
Ranges Domestic Cook Tops Type | Clothes Dryer
m Hot Plates & Laundry Stoves
—— Counter Appliances

Refrigerators

EE' Unvented Room Heaters
i o |

W%} Office of Education ——
© and Data Management

Section 2425.15
Existing Chimneys & Vents
o Section 2425.15.1 Size

e Resize as necessary

o Section 2425.15.2 Flue
Passageways

e Flue liner to be continuous
= Free of cracks or damage
o Section 2425.15.3 Cleanouts

e To have a minimum height of
* 6 inches

') Office of Education

" and Data Management 72

24



3/23/2011

Vents

@) .
o é)ect on G2426.1 General =

e All vents shall be listed and
labeled Type B, BW or L

o Section G2426.4 Insulation I

Shield _— -

e When passing through an
insulated assembly minimum sl |
shield of 26 gauge sheet metal 3;!3!_!5 "_“

= Between vent and insulation [ “ s

material .

e If passing through attic space = -
= Termination to be minimum of 2
inches above insulation material

| ﬂi Office of Education
and Data Management

Section 2427
00 Venting Of Equipment

o Section 2427.1 General
e Venting materials and methods
dependent upon operating
characteristics
= Positive or negative pressure

= Flue gases and condensation
problems

o Section 2427.3 Design &
Construction

e System shall develop a positive
flow for flue gas removal
Office of Education

AT
|§] =7 and Data Management

TABLE G2427.4 (503.4)
TYPE OF VENTING SYSTEM TO BE USED
GAS UTILIZATION EQUIPMENT TYPE OF WENTING SYSTEM
Listed Categary [ equipment Type B gus vent (G2427.6)
Listed equipment aquipped with draft hood (Chimney (G2427.5)
Equipment listed for use with Type B gas vent Single-wall metal pipe (G2427.7)

Listed chimney lining system for gas venting (G:
Special gas vent listed for this equipment (G242

Listed vented wall furnaces Type B-W gas vent (G242

|As specified or furnished by manufacturers of listed equipment
(G4274.1, G24274.2)

. G2435)

(Category 1T equipment

s spesified or furnished by manufacturers of listed squipment
(G24274.1, G24274.2)

1As specified or furnished by manufacturers of listed equipment
(G24274.1 G24274.2)

(Category 1T equipment

(Category IV equipment

Unlisted equipment (Chimngy {5z G.

Decorative appliance in vented fireplace (Chimney (see G2
A

Equipment with integral vent Ses G242724

()

Direct-vent oquipment. Sec

L Office of Education
and Data Management

75
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" toFt.ontess Figure 2427.5.3

T T e
o
(|
(| 2
(.

. o
Nron ;
i) i s
ey Y Gt

1CFT. OR LESS

MORE THAN
10FT.

10FT ::]
%&zmmzn T
3FT. WIN. T
3FT
MIN.

2FT,
i

1l

AIDGE
2FT
NN,

)

1,
CHIMNEY
A TERMINATION 10 FT, OR LESS
FROM RIDGE, WALL OR FARAFET
CHIMNEY
B TERMINATION MOFE THAN 10 FT.
FROM RIDGE. WALL OR PARAPET

ForSE 1 inch =254 mm 1 foot = 304.8 mun

IOTES:
a. No beight above parapet rquired when distance from walls or pasapet is more than 10 feet.
b. Height above any roof suface withia 10 fost horizontally,

3/23/2011

Chimneys
Serving Multiple Fuels

o Section 2427.5.6.1 Solid Fuel-burning
Appliances
e Gas utilization equipment NOT to connect to
flue
= Serving a separate solid fuel appliance
o Section 2427.5.6.2 Liquid Fuel-burning
Appliances
e Gas & liquid fuel equipment to be connected
to
= Separate openings
= Or through a single opening by a suitable fitting

(O}®)

|Ea {38 Office of Education 7
¢ © and Data Management

06 Lining Or Vent

o Section 2427.5.9 Space
Surrounding Lining Or
Vent
e Space surrounding liner,

vent or plastic piping
= Shall not be used to vent
another appliance

e Nor is it to be used for
< Combustion air

Office of Education

o LY
|§] " and Data Management 8
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—TYPE B GAS VENT—

00 MODEL BV

WWW._ENERGYVENT.COM

the Venting
Solution for
Gas appliances

| ) X{# o

ana vawd management I

3/23/2011

Gas Vent Termination

LOWEST DISCHARGE
GPENING

LISTED CAP.

ROCF BITCH IS X112

H (MINITAUM —
R MM UM HEIGHT FROM HOOE TO
LOWEST BISCHARGE OPENI NG

RGO pTeH Hminimam) 1 m
1o 030
125 038
15 046
20 a1
25 076
2s 099
0 12
s Ls:
an Ls:
e '
75 27
s a4

FIGURE G2427 5.5 (503 6.5)
GAS VENT TERMINATION LOCATIONS FOR LISTED CAPS 12 INCHES

When Extensive Use

©o Of Solid & Liquid Fuels

o Gas Vents Shall Be
e Permanently identified by a label
e Label to read:

* “This gas vent is for appliances that
burn gas. Do not connect to solid or
liquid fuel-burning appliances or
incinerators.”

|E;T: P45} Office of Education a1
y =7 and Data Management
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Section 2427.7
Single Wall Metal Pipe

o Section 2427.7.3
Termination
e Minimum 5 ft termination
vertically

« Above highest connected draft
hood outlet

e Minimum of 2 ft above
= Highest point passing through
roof
e Minimum 2 ft higher than
« Building within 10 ft
horizontal

E;r’ P48 Office of Education o
= and Data Management

3/23/2011

Clearance To Combustibles
00 See Table 2427.7.7

E;r’ %5} Office of Education -
=7 and Data Management

Clearances To Combustible
00 Table 2427.7.7

MINIMUM DISTANCE FROM COMBUSTIBLE MATERIAL

Listed Type B gas | Listed Type L Single wall | Factory built
Equipment vent material vent material metal pipe | chimney sections

Listed equipment with draft
hoods & equipment listed for as listed as listed 6 inches as listed

use with Type B gas vents

Residential boilers and

furnaces with listpd gas 6nches 6 irfches 9 inches as listed
conversion burner and
with draft hood
Residential and low heat
equipment other than not permitted 9inches 18 inches as listed
those above

NOTE: Slide is representative of Table 2427.7.7

Eir’ Y38 Office of Education o
=7 and Data Management
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Section 2427.8
Venting System Termination

(O}@)

Location

arvennoc
EXIT TERUSRALS OF MECHARSCAL DHUAFT AND CURECT-VENT SYSTEMS

|E} %8y Office of Education o
7 and Data Management

3/23/2011

Section 2428
00 Sizing of Category |
Appliance Venting Systems

o Section 2428.2 Application of Single
Appliance Vent Tables
e Section 2428.2.2 Minimum Size
« If tables determine smaller size than draft
hood or flue collar

= Smaller size permitted when all
requirements are met

e Section 2428.2.3 Vent Offsets
« 0 — latral lengths = NO OFFSETS
- Latteral lengths in tables
* 2 - 90 degree turns allowed

|E] %, Office of Education .
i and Data Management

System Sizing
OO0
b Section G2428.2 Application of
Single Appliance Vent Tables

e For application of Type B double wall gas
vent
= Use Tables G2428.2 (1) & G2428.2 (2)

b Section G2428.3 Application of
Multiple Appliance Vent Tables
e For application of Type B double wall
gas vent
e Use Tables G2428.3 (1) through G2428.3 (2) i
e For application of Masonry Chimney |
- Use Tables G2428.3 (3) through G2428.3 (4)

] 58y Office of Education
P and Data Management

87
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TABLE G2428.3.2
~ MAXIMUM VENT CONNECTOR LENGTH

3/23/2011

CONNECTOR DIAMETER CONNECTOR HORIZONTAL
Maximum (inches) Length  (feet)

3 45
4 6

5 75
6 9

7 10.5
8 12
9 135

NOTE: Slide is representative of Table G2428.3.2

Ei %%} Office of Education o
and Data Management

Example 1

00 Common Venting Both Draft-Hood

GOMBINED GAPAGITY
0 N R ie A 000 11w
~ TYPE B DOUBLE-WALL
CRERRNT
- —N
%4’
~
\v//
SINGLE wALL
ZONNEN SR
DRAFT HGOD EQUIPPED SRAFT HOOD EGUIPPED
WATEr DATEn FORRACE
25000 BT BT 150,000 BIUASH INELUT
Office of Education 89
and Data Management
Example 2
Common Vent With Natural & Fan
[OX©) Assist
COMBINED CAPAGITY
S0 S B i & AR, 000 ATUMR
TVPE B DOUBLE-WALL
LAENENT
3FT. -
> -
/
\ /
SINGLE WALL
SONNECTORS
FANASSISTED FURNAGE WATER HEATER
o0 TR NPT 25500 ST NPT
W*y Office of Education %0

and Data Management
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| Water Supply & Distribution

g
b

g
I
I
I
I
I
r

A

WVH

What Are The Minimum Pipe Sizes For This
Diagram?

|ﬂi {5E) Office of Education o1
“=7" and Data Management

Water Distribution System
Includes

00 Areas For Consideration

o Section 2901.1 Potable Water
Required
e Potable water to be supplied
= To dwelling units

o Section 2903.1 Water Supply
System Design Criteria

e Design and size selection
< Minimum flow under peak load conditions

|§a {5} Office of Education 9
y © and Data Management

3/23/2011
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Table 2903.1
Required Capacities Point of

(e)e) -
Outlet Discharge

TABLE P2503.1
REQUIRED CAPACITIES AT POINT OF OUTLET DISCHARGE
FLOW
FLOW RATE PRESSURE
FIXTURE AT POINT OF OUTLET (apmm) (psh)
Bathub + 3
Bidet 2 +
Dishwasher 275 3
Laundsy tub 4 3
Lavatory 2 3
Shower 3 5
Shower, temperatuge controlled 3 20
Sillcock, hose bibb, 5 3
Siak 25 3
Water closel. flushometer tank 1.6 15
Water closet, tank, close
3 B
coupled
Water closel, tank, ons-piece 3 Z0

ForSI: 1 gallon per minute = 3.785 L/m. 1 pound per square meh = 6.855
kPa.

Office of Education 0
and Data Management

3/23/2011

Table 2903.2
00 Maximum Flow Rates &

Consumption

TABLE P2903.2
MAXIMUM FLOW RATES AND CONSUMPTION FOR
PLUMBING FIXTURES AND FIXTURE FITTINGSP
PLUMBING FIXTURE PLUMBING FIXTURE
‘OR FIXTURE FITTING OR FIXTURE FITTING
Lavatory faucet 2.2 gpm at 60 pst
Shower head™ 2.5 gpm at 80 ps:
Sunk faucet 2.2 gpm at 60 ps.
‘Water closet 1.6 gallons pzr flushing cycle

ForSI: 1 gallen per minute = 3.785 L/m, 1 pound per square incl = 6.895
kFa.

a. A handheld showes spray is also a shower head.
b. Consumption tolerances shall be determined from refersnced standards.

Office of Education o5
and Data Management

Size and Pressure
00 Pressure Reducing Valve

The installation of a pressure
reducing valve ensures the
longevity of the water
distribution system.

32



Section 2903.6
Determining Water Supply
Fixture Units

(O}@)

TABLE P2103.8
WATER-SUPPLY FINTUFE-LINIT VALUES 0R VAFIOUS PLUMBING FIXTURES AND SIXTURE GROUPS

WYY FTURCAT VAL

YL o8 Pt o CROU of FEcTunEs ] Coa Comtd
Barktut with without overhead shower bead) 10 ] L4
Clories waier | 0 i
iranbes i - i
Pl bt gyoap ik bathiehy (it withet shoes Sead o shewer sl 15 2 5
a2 group {wates closet asd Lavasory) 0. = 26
Hone bibh (ilenck = = s
Toicuea i princer) [¥] ] I3
Fitcaea sine | I 10 14
‘Lausdry group (chothes wanher standpipe 20¢ lausdey o) | ] 18 o)
Lausdry st 10 [ L4
Tavrsoey - a 5
Shower wall 0 ] =)
Water cioset aak ype) | Fx] 22

For 5t
N Itasons bithy
|E§ {5E) Office of Education o7
“=7" and Data Management
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Table 2903.6(1)
0o WSFU to GPM

TamLE e i)
FEATURE UNIT o RATES
UL 7S TEME PRCECARRAN LY T8 U AR e GURMARTLY PO 1L S ALV S
e | v o ;| T
T
)
T 1538
] 7 [ 1
s ] 1
[ s ]
0 [ + bk
] 15 [ D
y 154 m 4
[ 1 4
5 183 ] EX
] 178 a e
173 15 E
5 185 " s
=] [ e
¥ 188 [0 e
9 15 i 3z
o s = e
HE3 s
§ Office of Education 08

© and Data Management

Section 2903.7
Size of Water-Service Mains, Branch

OO Mains & Risers

o Sizing
e Determined by
= Water supply demand
« Available water pressure
« Friction loss |
e Minimum Size
* 34 inch nominal

|§a § Office of Education
y © and Data Management
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Section 2903.7

0o Water Service & Branch Mains

o Determined by this section or other
design methods
e Conforming to acceptable engineering
practice
o Sizing
e Four steps
* Obtain minimum daily static service pressure
= Maximum developed length of water pipe
= Size of water service pipe & main distribution
pipe
« Size of each water distribution pipe

|E} 4"y Office of Education 1
7 and Data Management

3/23/2011

Procedure

00 Minimum Daily Static Service
Pressure

o Pressure Available @ Meter
e Determined by local water authority
* Adjust for
= Elevation difference
% = Water pressure reducing valve
* Pressure losses for special
A equipment
* Pressure in excess of 8 psi due to
= Special plumbing fixtures

i LS
| E} and Data Management 10

Office of Education

Procedure

©o Maximum Developed Length

o Water Piping

¢ Maximum developed length

= From source of supply to most
remote fixture

e Including

= Hot or cold water branches
"7 < Times a factor of 1.2

34



Procedure
(e)e)

o Determine Water Service Size

e Meter & main distribution pipe
= From appropriate table

e Using
= Minimum available pressure
* Maximum developed length
= Follow to wfsu

= = too or greater than

|E] %8y Office of Education
2 and Data Management

Size of Water Service Pipe

3/23/2011

10
3
600 Example
Preasure Range—50 to 8 pai
SEwEA;I‘EE DIST?FI\IE:I-ION WAXIMUM DEVELORMENT LENGTH (feet)
inthes) finahn) Ll 8 @ | | om0 | | om o[ w0 | wm |
3, g IR R
% % 95 | 85 | 95 |83 |63 | 3| s 3|
3, 1 BRI EREREE R
1 1 ENIEEREREREN B R
3 1 nlalnlalalalna s 2
1 Y W | w | w | ®w | o |a || 8|58
1, B FRIEEEREERER R ERERE
1 ¥ & & i Hy g g & & k] n
1, B R RN EEEREEREE
Procedure
OO

Each Water Distribution Pipe

o Start At Most Remote Outlet
e Add wfsu passing through

each segment
-Hot & Cold
e Apply demand and size

= From same corresponding
section of
- Table 2903.7

| E] %5y Office of Education
P and Data Management
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Manifold Sizing ]
00 :

o Minimum Size
e Minimum of 3/8 inch distribution line
= Minimum sizing may be larger when
specified by MFG
¢ When feeding a water heater from the end of
a cold water manifold
= Manifold is to be one size larger than the
water heater feed
o Manifold Sizing

e Sizing is to be in accordance with
Table P2903.8.1

|m V350 Office of Education 10
“=7" and Data Management

3/23/2011

Section 2903.8.1

00 Sizing of Manifolds
TABLE P2903.8.1
MANIFOLD SIZING
PLASTIC METALLIC
Nominal Size 1D Maximum? Nominal Size 1D Maximum®

(inches) gm (inches) gom

3, 17 y i

1 bl 1 0

1 # 1 3l

1 ] 1 “

ForSI: 1 inch = 25.4 rm, 1 gallon per minute = 3.785 Lim, 1 foot per second = 0.3048 ms.
] NOTE: See Toble P2903.6 forves £ and Table 2903.61) for gallonper-minute (gpm) flow rates.
2, Based on velocity limitation: plastie—12 fps: metal—8 fps.

| 213 1%50 Office of Education
¢ © and Data Management

o Section 2903.8.2
Minimum Size
e Minimum size to be
3/8”
e Exceptions:
= When specified by
MFG to be larger
« Cold water manifold
to water heater to be
one size larger

Office of Education
and Data Management
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Service Valve

o Each Dwelling Unit
e To be provided with an
accessible main shutoff

e Fullway type
e Additional valving at curb
or property line

requirements

|Eir: V350 Office of Education
“=7" and Data Management

3/23/2011

* In accordance with local

o Valve Requirements
e All valves serving fixtures, appliances,
risers & branches
= Will be accessible
e Individual shutoff valves are required
on each plumbing fixture
« Except Bathtubs & Showers

| 213 1%50 Office of Education u
¢ © and Data Management o

©o Summation

o Section 2904.4 Water Service Pipe
e Conform to NSF 61
e Material and installation
« To follow Section & Table 2904.4.1
o Section 2904.5 Water Distribution
Pipe
e To conform to NSF 61
e Material to meet standards of
- Table 2904.5

|E;T: P45} Office of Education
y © and Data Management

Water Service & Distribution
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00 DWYV Sizing

o DWV Sizing
e Determined by the DFU load
o Section 3004.1 DWV System Load

e Computed in terms of (dfu)
drainage fixture units

« DFU determined from
« Table 3004.1

Office of Education
and Data Management

3/23/2011

TABLE P3004.1
UHAINAGE FIX1UHE UNIT {0.1.0.) VALUES FUH VAHIUUS PLUNMBING FIXIUHES

DRAINASE FIXTURE UNIT
TYEE OF MKTUAT OB GROUF OF MKTURCS NALUE (-t
B ik 1
Bl il s il s s lead s whislponl shiacliuse i) z
Sidar T
Clothes washer sindpipe T
Dishwasher Z
oot g [
Fatchen sk z
7 T
Shower stll 2
Water closet (1.6 sallons per flusi 3
Water closet (zreaer than 16 gallons per flush [l
Feillharh gronp ik Barhreis (with 1 6 gallon par A warer cleer, 3n8 wATh o wiho dhewer basd amAjar B
swhirlpool artachment on the bathtub or shower stall)
Full-barh 2roup wh bathiub (water close: ereater than 16 Fallor per finsh. and with or without shower head €
4
s closet grearer tan 1.6 zallon per Hush ohs Lavaery) 5
Hitchen group asher and ik with o without zarbage rinder 2 []
Taundry grop (Fvhes washer siandpipe and lanndry i 3
Nniripla-bam gropse
8
H
0
el
15 e uries hall spm ot flow Fora

L e s cptun ahall b sppliablc,

Section 3005.4
Drain Pipe Sizing

o Sizing according to d.f.u. loads
e Draw an isometric layout
« Riser diagram and fixture layout
e Assign d.f.u. values to fixture groups
* Use Table 3004.1
e Work from most remote, top most floor
= Toward building drain, accumulating
e Size branches, stacks by d.f.u. value
*Table 3005.4.1
e Pipe diameter & slope
* Using Table 3005.4.2

4£1 Office of Education
and Data Management

OO
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Drain Pipe Sizing

3/23/2011

00 Procedure
o Draw an )

isometric layout
or riser diagram

e Denoting fixtures
on the layout

|Ei 4"y Office of Education
and Data Management

Drain Pipe Sizing

(O}®)

o Assign (dfu)
values
e To each
fixture or
fixture group

« From Table
3004.1

|§} W%} Office of Education
¢ and Data Management

Procedure

o 2 bath groups =8
o 1 laundry group = 3
e Total dfu = 11

Drain Pipe Sizing

OO

o Starting From

e Most remote
fixture & top floor

= Work downstream
toward building
drain

= Accumulating dfu
for fixture groups &
fixtures

| ﬁa W*y Office of Education
¢ and Data Management

Procedure
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Drain Pipe Sizin
00 i ip izing

Procedure
TABLE P3005.4.1
o Branch & UCIURE UNATS ALLWEG 10,88
Stack Sizing o - | torvne e | "simonsonm
e To piping size :"; - -
from = - =
e Table Wb [ 0
3005.4.1 3 | = “
4 160 MO
Foe AT Iiu-lz‘i:u:a
4 1Y inch pipe sice lizxited 10 3 single-ficsase dexin o trap acm. See Table

b Na water closses

*} Office of Education
and Data Management

3/23/2011

Drain Pipe Sizing
©0o Procedure

o Determine

TABLE P3005.4.2
MAXIMUM NUMBER OF FIXTURE UNITS ALLOWED TO BE

e Pipe diameter & BUILDING DRAIN BRANCHES O THE BUILDING SEWER
BLOPE PER FOOT
slope el T P T
e Based upon [ — Note 3 Note 3
i 2
accumulated TE m o
d.f.u. 3 36 H 50
¥ 2 216 250
= Use Table
3005.4.2

b i e
drseharge fizrare ot gathage gremder discharge.
. Nower clowers

|§} %, Office of Education 1
¢ and Data Management

Installation Inspection
00 Problem 1:

A dwelling is a three-bedroom
house with one bath in the
master bedroom, another bath
for the children, a kitchen sink
with a dishwasher, a laundry
group, and an extra water closet
and lavatory. The installed sewer
is 3 inches and the slope is 174
inch per foot.

ANSWER: Ok!

| ﬁa %5 Office of Education 12
¢ and Data Management
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Installation Inspection
00 Problem 2:

A large dwelling has five bathrooms.
The kitchen has two sinks and two
dishwashers. Additionally the dwelling
has a full laundry room and two 1/2
baths.

What is the minimum size sewer pipe
and allowable slope?

ANSWERS:

1. Minimum Line Size = 3”
2. Minimum Slope = 1/8”

|Eir: V350 Office of Education 12
“=7" and Data Management

3/23/2011

oVent Terminal
Locations
e Minimum of 4 feet
= Beneath door , operable
window, air intake
= o Minimum of 10 feet
* Horizontally of the
above openings
e Unless terminal is 2
feet above such
openings

Section 3113

©o Vent Pipe Sizing

o Section 3113.1 Size of Vents
e Minimum required diameter for
« Individual, branch, circuit, stack vents
& vent stacks
= 1% required diameter of drain served
< Minimum of 1 2 in. Diameter
o Section 3113.2 Developed Length
e Individual & circuit vents
« Measured farthest point of connection
to vent stack or stack vent or
termination

|E;-i’: P45} Office of Education 1
y © and Data Management

41



') Air Admittance Valves | [y

Wi i

o Installation

e Install per manufacturer
instructions

<Not to be installed until after
DWYV test
o Where Permitted

e Individual, Branch, Circuit and
Stack vents

| T U5 Office of Education
“=7" and Data Management
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