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This Program is made Possible
through the Code Officials
Education & Training Fund.
Revenue for the Fund comes
from Assessments on Building
Permits.
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Please turn down cell phones
and put pagers on vibrate.

Thank you

2003 International Residential Code2003 International Residential Code
Mechanical  & Plumbing Mechanical  & Plumbing 

ApplicationApplication

PRESENTED BY:PRESENTED BY:
Department Of Public Department Of Public 

2
Office of Education     
and Data Management

Department Of Public Department Of Public 
SafetySafety

Office Of Education Office Of Education 
And Data And Data 
ManagementManagement

Areas ForAreas For
Discussion & ApplicationDiscussion & Application

 Combustion Air, Chimney & Venting
 Oil  

• Chapters 17 & 18
 Gas

• Chapter 24

 Gas Piping
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 Gas Piping
 Methods

• Longest Length Method, Branch Length Method, 
Hybrid Method

 Water Supply
 Sizing of

• Water service, Branches & Risers
•• Chapter 29Chapter 29
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Chapter 17Chapter 17
Combustion AirCombustion Air

 OverviewOverview
 1701.1 Air Supply1701.1 Air Supply

•• Liquid & solid fuel burning appliancesLiquid & solid fuel burning appliances
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•• To have supply of air for fuel combustion, draft To have supply of air for fuel combustion, draft 
hood dilution & ventilation of spacehood dilution & ventilation of space

 1701.1.1 Unusually Tight Construction1701.1.1 Unusually Tight Construction
•• Based upon inflitration rate of minimumBased upon inflitration rate of minimum

•• 50 cfm / 1000 Btu of input50 cfm / 1000 Btu of input

Attic
Hatch

Plumbing

Ceiling Lights

Wiring

Wi d

Chimney

Penetrations

Infiltration AreasInfiltration Areas

5
Office of Education     
and Data Management

Floor

Foundation

Floor

Windows Exterior
Doors

Typical Sources of Air Leakage

Exhaust Exhaust -- Ventilation Ventilation 
Prohibited SourcesProhibited Sources

 1701.2 Exhaust & Ventilation System1701.2 Exhaust & Ventilation System
 Air requirements necessary for

• Exhaust & ventilation fans, clothes dryers 
& fireplaces
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p
• Consider when determining adequacy of 

combustion air

 1701.4  Prohibited Sources1701.4  Prohibited Sources
 Prohibition for combustion air fromProhibition for combustion air from

•• Sleeping roomsSleeping rooms
•• BathroomsBathrooms
•• Toilet roomsToilet rooms
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LouversLouvers

 1701.5 Opening Area
 Free opening area to be 

used
• Considered
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• Considered
• 75% of Gross area for metal 

louvers
• 25% of Gross area for wood 

louvers

Section 1702Section 1702
All Air From Inside The BuildingAll Air From Inside The Building
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TopTop Or Outlet OpeningOr Outlet Opening
Located Within 12 Inches Located Within 12 Inches 

Section 1703
All Air From Outdoors

1 Square Inch / 4000 Btu/hr total input
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FURNACE

Of CeilingOf Ceiling

BottomBottom Or Inlet OpeningOr Inlet Opening
Located Within 12 InchesLocated Within 12 Inches
Of FloorOf Floor

Air From OutdoorsAir From Outdoors
Through Horizontal DuctsThrough Horizontal Ducts

Within 12 In Air Openings
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Within 12 In.
Of Ceiling

Within 12 In.
Of Floor

OPENINGS =
1 Sq. In./ 2,000 
Btu
Of   Input

OUTLETOUTLET

INLETINLET

Air Openings

FURNACEFURNACE

Section 1703.3Section 1703.3
Attic CombustionAttic Combustion

OUTLETOUTLET

Ventilation LouversVentilation Louvers
Duct SizingDuct Sizing

1 sq in/4000 Btu total 1 sq in/4000 Btu total 
inputinput
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FurnaceFurnace

INLETINLET
Opening to be withinOpening to be within
12 inches of floor12 inches of floor

To be To be 
within 12 inwithin 12 in
of ceilingof ceiling
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Duct Within A DuctDuct Within A Duct

Inlet
Outlet

6 Inches

i i

Ventilation RateVentilation Rate

1 sq in / 4000 Btu/h1 sq in / 4000 Btu/h
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Furnace

Within 12 Inches

Within  12
Inches

Minimum
12 Inches

6 In.
Above
Insulation

Section 1703.4Section 1703.4
Crawl Space Inlet Air, Attic Outlet AirCrawl Space Inlet Air, Attic Outlet Air
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CRAWL SPACE
Louvers For
Ventilation

Outlet

Furnace

Within 12
Inches Of
Ceiling

Within 12
Inches Of
Floor

Inlet

Chapter  18Chapter  18
Chimney And VentsChimney And Vents

 Section  1801.1  Venting Section  1801.1  Venting 
RequiredRequired
 Fuel burning appliancesFuel burning appliances
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 Fuel burning appliancesFuel burning appliances
•• Shall be vented to the outdoorsShall be vented to the outdoors

•• As per MFG installation instructionsAs per MFG installation instructions

 Gas fired appliancesGas fired appliances
•• Shall be vented asShall be vented as

•• Per Chapter 24Per Chapter 24
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Section 1801.3Section 1801.3
Existing Chimneys & VentsExisting Chimneys & Vents

 Existing are to comply Existing are to comply 
withwith
 Size, Flue passageways, Size, Flue passageways, 

Cleanout, ClearancesCleanout, Clearances

S ti   1801 3 1 SiS ti   1801 3 1 Si

THIS?THIS? OR  THIS?OR  THIS?
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 Section  1801.3.1 SizeSection  1801.3.1 Size
 Resize as necessary to Resize as necessary to 

control condensationcontrol condensation
•• Oil fired units to masonry Oil fired units to masonry 

chimneychimney

•• Use NFPA 31Use NFPA 31

Section 1801.3.2Section 1801.3.2
Flue PassagewaysFlue Passageways

 PassagewayPassageway
 Free of Free of 

•• Obstructions & Obstructions & 
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combustible depositscombustible deposits

 To be cleanedTo be cleaned
•• When previously used for When previously used for 

solid or liquid fuelsolid or liquid fuel
•• Appliance or fireplaceAppliance or fireplace

Cleanouts &ClearancesCleanouts &Clearances

 Section  1801.3.3  CleanoutSection  1801.3.3  Cleanout
 Cleanouts shall be providedCleanouts shall be provided

•• For masonry chimneysFor masonry chimneys

 Section  1801.3.4  ClearancesSection  1801.3.4  Clearances
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 Air space clearance to Air space clearance to 
combustibles must be providedcombustibles must be provided
•• In accordance with this codeIn accordance with this code
•• Exception:Exception:

•• Chimney Lining System (UL 1777)Chimney Lining System (UL 1777)
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Section  1801.11Section  1801.11
Multiple Appliance VentingMultiple Appliance Venting

 Two or more listed and labeled Two or more listed and labeled 
appliancesappliances
 Connected to a commonConnected to a common

•• Natural draft venting systemNatural draft venting system
•• On same floorOn same floor

20
Office of Education     
and Data Management

•• OffsetOffset
•• Connector under natural draft not connected Connector under natural draft not connected 

to mechanical draftto mechanical draft
•• Under positive pressureUnder positive pressure

 Section  1801.12 Multiple Solid Fuel Section  1801.12 Multiple Solid Fuel 
ProhibitedProhibited
 No venting connection allowed between No venting connection allowed between 

appliancesappliances

Section  1802Section  1802
Vent ComponentsVent Components

 Section 1802.3 Draft Section 1802.3 Draft 
RegulatorsRegulators
 Provide for oil fired Provide for oil fired 

appliancesappliances
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pppp
•• In same room as In same room as 

applianceappliance
 When provided for solid When provided for solid 

fuelfuel
•• Install in accordance Install in accordance 

with the MFG installation with the MFG installation 
instructionsinstructions
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Table  1803.2Table  1803.2

Chimney & Vent ConnectorsChimney & Vent Connectors

THICKNESS FOR SINGLETHICKNESS FOR SINGLE--WALL METAL PIPE CONNECTORSWALL METAL PIPE CONNECTORS
DIAMETER OFDIAMETER OF GALVANIZED SHEET                                    GALVANIZED SHEET                                    
CONNECTORCONNECTOR METAL     GAGEMETAL     GAGE MINIMUM THICKNESSMINIMUM THICKNESS

(inches)(inches) NUMBERNUMBER (Inch)(Inch)
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Less than  6 26 0.019

6  to  10 24 0.024

Over 10 through 16 22 0.029

For SI:    1 inch  =  25.4  mm

Section  1803.3.1Section  1803.3.1
Floor Ceiling & Wall Floor Ceiling & Wall 

PenetrationsPenetrations

Min of 4” larger 
diameter than 

Type “L”  clearance not less 
than listing and labeling
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connector

Connector LengthConnector Length

Uninsulated Uninsulated 
connector to connector to 
natural draft natural draft 

chimney not to chimney not to 
exceed 75% of exceed 75% of 
vertical heightvertical height
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Listed connector Listed connector 
horizontal run not horizontal run not 
to exceed 100% to exceed 100% 
of vertical heightof vertical height
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Connector SizeConnector Size
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Section 1803.3.4Section 1803.3.4
Clearances To CombustiblesClearances To Combustibles

 Clearance to combustiblesClearance to combustibles
•• See Table 1803.3.4See Table 1803.3.4

 Installed connectors must also follow Installed connectors must also follow 
•• Table 1306.2  (fig 1306.1)Table 1306.2  (fig 1306.1)

•• For clearance reductionFor clearance reduction

26
Office of Education     
and Data Management

Section 1803.4Section 1803.4
Connection To Fireplace FlueConnection To Fireplace Flue

 Section 1803.4.1 Closure & AccessibilitySection 1803.4.1 Closure & Accessibility
 Seal to be provided Seal to be provided 

•• Below point of connectionBelow point of connection

 Section 1803.4.2  Connection To Factory Section 1803.4.2  Connection To Factory 
Built Fireplace FlueBuilt Fireplace Flue
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Built Fireplace FlueBuilt Fireplace Flue
 Not allowed Not allowed 

•• Unless listed for installationUnless listed for installation

 Section  1803.4.3  Connection To Section  1803.4.3  Connection To 
Masonry Fireplace FlueMasonry Fireplace Flue
 Flue gases must be conveyed Flue gases must be conveyed 

•• Directly into flueDirectly into flue
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Section  1804Section  1804
VentsVents

 Section 1804.1  Type Of Vent RequiredSection 1804.1  Type Of Vent Required
 Provide a listed & labeled venting systemProvide a listed & labeled venting system

•• As per Table 1804.1As per Table 1804.1
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Section 1804.2Section 1804.2
TerminationTermination
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Venting TerminationVenting Termination

 Section 1804.2 .2 Section 1804.2 .2 
Decorative ShroudsDecorative Shrouds
Must beMust be

•• Listed & labeledListed & labeled
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Listed & labeledListed & labeled

 InstallationInstallation
•• As per MFG As per MFG 

installation installation 
instructionsinstructions

Section  1804.2.3Section  1804.2.3
Natural Draft AppliancesNatural Draft Appliances

12’-0” Minimum Top Of 
Vent To Bottom Of 
F A S t F th
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Furnace As Set Forth 
Within Section M1804.2.3

Furnace
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Section  1804.2.4Section  1804.2.4
Type L VentType L Vent

 Type L venting systemType L venting system
 Termination with listed and labeled Termination with listed and labeled 

capcap
A   MFG i t ll ti  i t tiA   MFG i t ll ti  i t ti
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•• As per MFG installation instructionsAs per MFG installation instructions
•• Not less than 2 feet above Not less than 2 feet above 

•• Roof or any portion of the Roof or any portion of the 
building within 10 feetbuilding within 10 feet

Mechanical Draft Vent 
Terminal

Less than 10’

Mechanical Draft Vent 
Terminal

4’ min.

C
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3 ft. min.

Forced Air Inlet

12” min.

12” min.

Direct Vent Terminal  
Clearance

Min. clearance,   C

Section  1805Section  1805
Masonry & Factory Built ChimneysMasonry & Factory Built Chimneys

 Section  1805.1 GeneralSection  1805.1 General
 Masonry and factoryMasonry and factory--built chimneysbuilt chimneys

•• Install per Sections 1001 & 1002Install per Sections 1001 & 1002

 Flue linings of masonry chimneysFlue linings of masonry chimneys
•• Install per Section 1001.8Install per Section 1001.8

S ti  1805 3 Si  f Chi  S ti  1805 3 Si  f Chi  
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 Section 1805.3 Size of Chimney Section 1805.3 Size of Chimney 
FluesFlues
 Exception for Oil Exception for Oil -- NFPA 31NFPA 31

 Section 1805.3.1 Size of Chimney Section 1805.3.1 Size of Chimney 
Flue for Solid Fuel ApplianceFlue for Solid Fuel Appliance
 Not less than flue collarNot less than flue collar
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Chapter 24Chapter 24
GasGas

 Section 2406  Appliance Location
 2406.2  Prohibited Locations

• Appliances shall not
• Be in or obtain combustion air from
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• Be in or obtain combustion air from
• Sleeping rooms
• Bathrooms
• Toilet rooms
• Storage closets

• Note Exceptions

Section 2407.5Section 2407.5
Indoor Combustion AirIndoor Combustion Air

 Unlike Chapter 17
 This chapter deals with the

• 50 cf of infiltration / 1000 Btu/h input 
rating
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rating

 But
• Allows for an additional means when 

the rate of infiltration is known to be 
less than

• 0.40 air changes per hour

Section 2407.5.2Section 2407.5.2
Known AirKnown Air--InfiltrationInfiltration--RateRate

 Equation 2424--11
 Appliances other than fan assisted

39
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RV other  > 21 cu ft/ ACH  X I other/ 1,000 Btu/h

Note: Other = input all appliances other than fan assisted

RV     = required volume otherother

ACH = Air Changes Per Hour
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Section 2407.5.2Section 2407.5.2
Known AirKnown Air--InfiltrationInfiltration--RateRate

 Equation 2424--22
 Fan assisted appliances
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RV fan  > 15 cu ft / ACH  X I fan / 1000 Btu/h

Note: RV fan  =  required volume fan

I fan =  fan assisted appliance input

ACH     =  Air  Changes Per Hour

Indoor Combustion Air RatesIndoor Combustion Air Rates

 Section  2407.5 Indoor Combustion AirSection  2407.5 Indoor Combustion Air
 Sets up the approach to be taken,  for Sets up the approach to be taken,  for 

determination dependent upon:determination dependent upon:
•• Total input of all appliancesTotal input of all appliances
•• Minimum required volume beingMinimum required volume being

•• 50 Cubic Feet /  1000 Btu/h input50 Cubic Feet /  1000 Btu/h input
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•• 50 Cubic Feet /  1000 Btu/h input50 Cubic Feet /  1000 Btu/h input
•• Air infiltration rating being less thanAir infiltration rating being less than

•• 0.40 Air Changes / hour0.40 Air Changes / hour

FURNACEFURNACE

WATER HEATERWATER HEATER

FURNACE =           100,000FURNACE =           100,000

WATER HEATER = 30,000WATER HEATER = 30,000

TOTAL INPUT  =   130,000TOTAL INPUT  =   130,000

Btu/HOURBtu/HOUR

Section 2407.5.3Section 2407.5.3
Indoor Opening Size & LocationIndoor Opening Size & Location

 Chapter 24 allows for the same 
methods as chapter 17 
With an addition

 Section 2407.5.3.2 Combining Spaces 
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g p
In Different Stories
 Communicating spaces between stories

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

• Minimum free area of 2 square inches / 1000 
Btu/h total input
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Section 2407.6Section 2407.6
Outdoor Combustion AirOutdoor Combustion Air

Only Within Only Within 
The Gas The Gas 
SectionSection
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One Permanent Opening 

Direct To The Outdoors

Opening

One Opening For Outside AirOne Opening For Outside Air

 One Permanent Opening Method  One Permanent Opening Method  --
Section 2407.6.2Section 2407.6.2
 Allows for one openingAllows for one opening

•• Within 12” of the top of the enclosureWithin 12” of the top of the enclosure
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•• Opening size of Opening size of 
•• 1 sq inch per 3000 Btu/h of total input1 sq inch per 3000 Btu/h of total input

 Equipment within enclosure Equipment within enclosure 
minimum clearances ofminimum clearances of
•• 1” sides and back1” sides and back
•• 6” in front6” in front

Enclosure  ClearancesEnclosure  Clearances

SINGLE OPENING TO OUTDOOR AIR
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FURNACE1 Inch
Minimum

FRONT

6 INCH
MINIMUM
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One Opening PlacementOne Opening Placement

CC
AA = Direct Opening  To Outside

Within 12 Inches Of Ceiling

BB = Horizontal Duct To Outside
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AA

BB

BB = Horizontal Duct To Outside
Within 12 Inches Of Ceiling

CC = Vertical Duct To Attic Space
Within 12 Inches Of Ceiling
Terminates Minimum Of 
6 Inches Above Attic Floor
And Insulation

FURNACE

Section 2407.7Section 2407.7
Indoor & Outdoor AirIndoor & Outdoor Air

 Unlike Chapter 17
 Chapter 24 allows for the use of

• Indoor & outdoor air together
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 Air Openings
 Indoor openings  2407.7.1

• To comply with 2407.5.3

Outdoor openings  2407.7.2
• To comply with 2407.6

Use Of Indoor & Outdoor AirUse Of Indoor & Outdoor Air

 Section 2407.7.3 Outdoor Opening(s) Section 2407.7.3 Outdoor Opening(s) 
SizeSize
 Calculation of opening sizeCalculation of opening size

•• Interior ratio shall beInterior ratio shall be
•• Available volume / Required volumeAvailable volume / Required volume
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•• Outdoor size reduction factorOutdoor size reduction factor
•• 1 minus ratio of interior space1 minus ratio of interior space

•• Minimum outdoor opening sizeMinimum outdoor opening size
•• Size as determined by section 2407.6Size as determined by section 2407.6

•• Times the reduction factorTimes the reduction factor
•• NOTE:NOTE: Minimum dimension not to be less than 3 Minimum dimension not to be less than 3 

inchesinches
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Combination Of Indoor & Combination Of Indoor & 
Outdoor Combustion AirOutdoor Combustion Air

 Section  2407.7Section  2407.7
 Interior Space Openings are to Interior Space Openings are to 

comply withcomply with
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•• 2407.5.3 Indoor opening 2407.5.3 Indoor opening 
size and locationsize and location

 Exterior Openings Location are Exterior Openings Location are 
to comply withto comply with
•• 2407.6 Outdoor combustion 2407.6 Outdoor combustion 

airair

Example ProblemExample Problem

20’ 20’

150,000 Btu/hr Furnace

2 3” Dia
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40 ‘

30’

50,000 Btu/hr Water Heater

A B

NOTE: Ceiling 8’

2 Openings 10” x 20”

2 - 3  Dia.
Openings

Do The Openings To The Outdoors, Do The Openings To The Outdoors, 
Combined With The Volumes Of A & BCombined With The Volumes Of A & B
Meet Combustion Air Demand?Meet Combustion Air Demand?

 Volume Of   “A”:Volume Of   “A”:
 4800 Cubic Feet4800 Cubic Feet

 Volume Of   “B”:Volume Of   “B”:
 4800 Cubic Feet4800 Cubic Feet
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 4800 Cubic Feet4800 Cubic Feet

 Area Of The 3” Diameter OpeningArea Of The 3” Diameter Opening:
 7.07 Square Inches7.07 Square Inches

 Area Of Each Opening Between  A & Area Of Each Opening Between  A & 
B:B:
 200 Square Inches200 Square Inches
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Problem ContinuedProblem Continued

 TOTAL INPUT:TOTAL INPUT:
 200,000 Btu/hr

 QuestionQuestion
 Do  “A” & “B” meet the volumetric Do  “A” & “B” meet the volumetric 
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 Do  A  & B  meet the volumetric Do  A  & B  meet the volumetric 
requirements of 2407.5?requirements of 2407.5?
•• Required VolumeRequired Volume =

•• 10,000 Cu.Ft10,000 Cu.Ft.

•• Available VolumeAvailable Volume =
•• 9,600 Cu. Ft.9,600 Cu. Ft.

 NONO

Problem ContinuedProblem Continued

 QuestionQuestion
 Do openings between “A” & “B” meet Do openings between “A” & “B” meet 

requirements of 2407.5.3requirements of 2407.5.3

 Required Area  =Required Area  =
 200 Square Inches200 Square Inches
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 200 Square Inches200 Square Inches

 Actual Area  =Actual Area  =
 200 Square Inches200 Square Inches

•• For Each OpeningFor Each Opening

 YESYES

Problem ContinuedProblem Continued

 Determine The Required Area Of Each Determine The Required Area Of Each 
Outdoor Opening?Outdoor Opening?
 Required Area  =Required Area  =

•• (200,000  / 4000)  x  1sq in =(200,000  / 4000)  x  1sq in =
•• 50 Sq in Required  (as per G2407.6.1)50 Sq in Required  (as per G2407.6.1)
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q q ( p )q q ( p )

 Determine If The 3 Inch Diameter Determine If The 3 Inch Diameter 
Openings Along With the Interior Openings Along With the Interior 
Openings Comply?Openings Comply?
 [(1 ) [(1 ) -- 9600 / 10000] x 50 =9600 / 10000] x 50 =

•• 0.04 x 50 =  2 sq. in0.04 x 50 =  2 sq. in..
•• (As per G2407.7.3)(As per G2407.7.3)

 OK



3/23/2011

19

Mechanical Air SupplyMechanical Air Supply

 Section  2407.9 Mechanical Section  2407.9 Mechanical 
Combustion Air SupplyCombustion Air Supply
 Minimum rate of 0.35 cubic Minimum rate of 0.35 cubic 

feet per minute per 1,000 feet per minute per 1,000 
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p p ,p p ,
Btu/h total input ratingBtu/h total input rating
•• Interlocks with all units Interlocks with all units 

must be providedmust be provided

Section 2413Section 2413
Gas Pipe SizingGas Pipe Sizing

 Two Major Items To Keep In Mind
 Piping to supply a sufficient gas 

supply
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• To meet maximum demand
• Section 2413.1  General Considerations

 Volume of gas to be provided
• Determined from mfg input rating

• Section 2413.2  Maximum Gas Demand
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Section 2413.4Section 2413.4
Equation 24Equation 24--33
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Section 2413.4Section 2413.4
Equation  24Equation  24--44
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Additional Chart
For Equations 24For Equations 24--3 & 243 & 24--44

 In Order To Use Either Equation
 C sub r  &  Y must be known

• Both are determined regarding the type 
of Gas  Natural or Propane

• Information is contained within Table 2413 4
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• Information is contained within Table 2413.4
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Equation 24Equation 24--33
ExampleExample

Natural Gas

Specific gravity: 0.60

Heating Value: 1000 Btu/cf

Allowable pressure drop: 
0 5”WC

61
Office of Education     
and Data Management

0.5 WC

Total Input Rating: 45,000

Length of Pipe:  80 ft

D = (45) 0.381 19.17[(1/2)/(0.609 x80)] 0.206 = 0.574

½ inch½ inch

Section 2413.4Section 2413.4
Sizing TablesSizing Tables

 Three Methods Of Sizing
 Section 2413.4.1 Longest Length MethodSection 2413.4.1 Longest Length Method

•• Longest length measurement from point of Longest length measurement from point of 
delivery to most remote locationdelivery to most remote location

 Section 2413.4.2 Branch Length MethodSection 2413.4.2 Branch Length Method
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gg
•• Sized by determining length of piping from Sized by determining length of piping from 

point of delivery to each loadpoint of delivery to each load
 Section 2413.4.3  Hybrid PressureSection 2413.4.3  Hybrid Pressure

•• Sized from point of high pressure delivery to Sized from point of high pressure delivery to 
most remote pressure regulatormost remote pressure regulator

•• Low pressure from regulator to the most remote Low pressure from regulator to the most remote 
outletoutlet
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Tablers 2413.4(1) Tablers 2413.4(1) –– 2413.4(6)2413.4(6)
Set up by: Type of piping, Type of gas, Inlet pressure, Pressure 
Drop, Specific gravity
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CSST TableCSST Table
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Longest Length MethodLongest Length Method
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Schedule 40 metallic pipe

0.5 psi inlet pressure

0.4”WC pressure drop

0.60 Specific Gravity 1000 Btu / cf

Branch MethodBranch Method
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Hybrid MethodHybrid Method

2 PSI 0.5 PSI

Furnace  120,000 Btu 
Input

Clothes Dryer 
30,000 Btu Input

Section A = 2PSI zone = 120 ft

Section B = 40 ft

Section C = 50 ft

D
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M

Manifold

Pressure 
Regulator

Water Heater 40,000 
Btu Input

Section D = 30 ft

A

B

C

Piping Is CSST

Section 2425Section 2425
GeneralGeneral

 Section 2425.1 Scope
 Section governs

• Installation, maintenance of
• Factory built & masonry chimneys for 
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• Factory built & masonry chimneys for 
gas appliances

 Section 2425.4 Minimum Size Of 
Chimney or Vent
 To be sized per section 2427

Section 2425Section 2425
ContinuedContinued

 Section  G2425.5 Abandoned Inlet Section  G2425.5 Abandoned Inlet 
OpeningsOpenings
 Shall be closed by an approved meansShall be closed by an approved means
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Section 2425.7Section 2425.7
Connection to FireplaceConnection to Fireplace

 Section 2425.7.1 Closure & Access
 Non-combustible seal to be provided

•• Below point of connectionBelow point of connection

 Section 2425.7.2 Connection to FactorySection 2425.7.2 Connection to Factory--Built Built 
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Fireplace flueFireplace flue
 Shall not connect to factoryShall not connect to factory--built fireplace fluebuilt fireplace flue

•• Unless listed for installationUnless listed for installation

 Section 2425.7.3 Connection to Masonry Section 2425.7.3 Connection to Masonry 
FireplaceFireplace
 Connector to extend from appliance to the flueConnector to extend from appliance to the flue

Section 2425.8Section 2425.8
Equipment Not Required to Equipment Not Required to 

be Ventedbe Vented

RangesRanges Domestic Cook TopsDomestic Cook Tops

Hot Plates & Laundry StovesHot Plates & Laundry Stoves

Counter AppliancesCounter Appliances

Type I Clothes DryerType I Clothes Dryer
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RefrigeratorsRefrigerators

Unvented Room HeatersUnvented Room Heaters

Section 2425.15Section 2425.15
Existing Chimneys & VentsExisting Chimneys & Vents

 Section 2425.15.1 Size
 Resize as necessary

 Section 2425.15.2 Flue 
Passageways
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 Flue liner to be continuous
• Free of cracks or damage

 Section 2425.15.3 Cleanouts
 To have a minimum height of

• 6 inches
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VentsVents

 Section  G2426.1 GeneralSection  G2426.1 General
 All vents shall be listed and All vents shall be listed and 

labeled Type B, BW or Llabeled Type B, BW or L

 Section G2426.4  Insulation Section G2426.4  Insulation 
ShieldShield

When passing through an When passing through an 
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 When passing through an When passing through an 
insulated assembly minimum insulated assembly minimum 
shield of 26 gauge sheet metalshield of 26 gauge sheet metal
•• Between vent and insulation Between vent and insulation 

materialmaterial

 If passing through attic spaceIf passing through attic space
•• Termination to be minimum of 2 Termination to be minimum of 2 

inches above insulation materialinches above insulation material

Section 2427Section 2427
Venting Of EquipmentVenting Of Equipment

 Section  2427.1  GeneralSection  2427.1  General
 Venting materials and methods Venting materials and methods 

dependent upon operating dependent upon operating 
characteristicscharacteristics
•• Positive or negative pressurePositive or negative pressure
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•• Positive or negative pressurePositive or negative pressure
•• Flue gases and condensation Flue gases and condensation 

problemsproblems

 Section  2427.3 Design & Section  2427.3 Design & 
ConstructionConstruction
 System shall develop a positive System shall develop a positive 

flow for flue gas removalflow for flue gas removal
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Figure 2427.5.3Figure 2427.5.3
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Chimneys
Serving Multiple Fuels

 Section 2427.5.6.1  Solid Fuel-burning 
Appliances
 Gas utilization equipment NOT to connect to 

flue
• Serving a separate solid fuel appliance
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Serving a separate solid fuel appliance

 Section 2427.5.6.2 Liquid Fuel-burning 
Appliances
 Gas & liquid fuel equipment to be connected 

to
• Separate openings
• Or through a single opening by a suitable fitting

Lining Or VentLining Or Vent

 Section 2427.5.9 Space 
Surrounding Lining Or 
Vent
 Space surrounding liner, 
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vent        or plastic piping
• Shall not be used to vent 

another        appliance

 Nor is it to be used for
• Combustion air



3/23/2011

27

79
Office of Education     
and Data Management

Gas Vent TerminationGas Vent Termination
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When Extensive UseWhen Extensive Use
Of Solid & Liquid FuelsOf Solid & Liquid Fuels

 Gas Vents Shall Be
 Permanently identified by a label
 Label to read:
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• “This gas vent is for appliances that 
burn gas. Do not connect to solid or 
liquid fuel-burning appliances or 
incinerators.”
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Section 2427.7
Single Wall Metal PipeSingle Wall Metal Pipe

 Section 2427.7.3 
Termination
 Minimum 5 ft termination 

vertically
• Above highest connected draft 
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• Above highest connected draft 
hood outlet

 Minimum of 2 ft above
• Highest point passing through 

roof

 Minimum 2 ft higher than
• Building within 10 ft 

horizontal

Clearance To CombustiblesClearance To Combustibles
See Table 2427.7.7See Table 2427.7.7
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Clearances To CombustibleClearances To Combustible
Table  2427.7.7Table  2427.7.7

MINIMUM DISTANCE FROM COMBUSTIBLE MATERIALMINIMUM 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
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Residential boilers and 
furnaces with listed gas 6 inches 6 inches       9 inches as listed

conversion burner and                       
with draft hood

Residential and low heat
equipment other than not permitted 9 inches                     18 inches as listed
those above

NOTE:NOTE: Slide is representative of Table 2427.7.7Slide is representative of Table 2427.7.7
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Section 2427.8Section 2427.8
Venting System Termination Venting System Termination 

LocationLocation
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Section 2428Section 2428
Sizing of Category I Sizing of Category I 

Appliance Venting SystemsAppliance Venting Systems
 Section 2428.2 Application of Single 

Appliance Vent Tables
 Section 2428.2.2 Minimum Size

• If tables determine smaller size than draft 
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hood or flue collar
• Smaller size permitted when all 

requirements are met

 Section 2428.2.3 Vent Offsets
• 0 – latral lengths = NO OFFSETS
• Latteral lengths in tables

• 2 - 90 degree turns allowed

System SizingSystem Sizing

 Section  G2428.2  Application of Section  G2428.2  Application of 
Single Appliance Vent TablesSingle Appliance Vent Tables
 For application of Type B double wall gas For application of Type B double wall gas 

ventvent
•• Use  Tables  G2428.2 (1) & G2428.2 (2)Use  Tables  G2428.2 (1) & G2428.2 (2)
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 Section  G2428.3  Application of Section  G2428.3  Application of 
Multiple Appliance Vent TablesMultiple Appliance Vent Tables
 For application of Type B double wall   For application of Type B double wall   

gas ventgas vent
•• Use Tables  G2428.3 (1) through G2428.3 (2)Use Tables  G2428.3 (1) through G2428.3 (2)

 For application of Masonry ChimneyFor application of Masonry Chimney
•• Use Tables  G2428.3 (3) through G2428.3 (4)Use Tables  G2428.3 (3) through G2428.3 (4)
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TABLE  G2428.3.2TABLE  G2428.3.2
MAXIMUM VENT CONNECTOR LENGTHMAXIMUM VENT CONNECTOR LENGTH

CONNECTOR DIAMETERCONNECTOR DIAMETER CONNECTOR HORIZONTALCONNECTOR HORIZONTAL

Maximum  (inches) Length      (feet)Length      (feet)

3 4.5

4 6

5 7.5
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66 99

77 10.510.5

88 1212

9 13.5

NOTE:NOTE: Slide is representative of Table G2428.3.2Slide is representative of Table G2428.3.2

Example 1Example 1
Common Venting Both DraftCommon Venting Both Draft--HoodHood
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Example 2Example 2
Common Vent With Natural & Fan Common Vent With Natural & Fan 

AssistAssist
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Water Supply & DistributionWater Supply & Distribution
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What  Are The Minimum Pipe Sizes For This What  Are The Minimum Pipe Sizes For This 
Diagram?Diagram?

Water Distribution SystemWater Distribution System
IncludesIncludes
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Areas For ConsiderationAreas For Consideration

 Section 2901.1 Potable Water 
Required
 Potable water to be supplied

• To dwelling units
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 Section 2903.1 Water Supply 
System Design Criteria
 Design and size selection

• Minimum flow under peak load conditions
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Table 2903.1Table 2903.1
Required Capacities @ Point of Required Capacities @ Point of 

Outlet DischargeOutlet Discharge
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Table 2903.2Table 2903.2
Maximum Flow Rates & Maximum Flow Rates & 

ConsumptionConsumption
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Size and PressureSize and Pressure
Pressure Reducing ValvePressure Reducing Valve

The installation of a pressure 
reducing valve ensures the 
longevity of the water 
distribution system. 
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Section 2903.6Section 2903.6
Determining Water Supply Determining Water Supply 

Fixture UnitsFixture Units
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Table 2903.6(1)Table 2903.6(1)
WSFU  to  GPMWSFU  to  GPM
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Section 2903.7Section 2903.7
Size of WaterSize of Water--Service Mains, Branch Service Mains, Branch 

Mains & RisersMains & Risers

 SizingSizing
Determined byDetermined by

•• Water supply demandWater supply demand
•• Available water pressureAvailable water pressure
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•• Available water pressureAvailable water pressure
•• Friction lossFriction loss

Minimum SizeMinimum Size
•• ¾ inch nominal¾ inch nominal
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Section 2903.7Section 2903.7
Water Service & Branch MainsWater Service & Branch Mains

 Determined by this section or other Determined by this section or other 
design methodsdesign methods
 Conforming to acceptable engineering Conforming to acceptable engineering 

practicepractice

10
0
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pp

 SizingSizing
 Four stepsFour steps

•• Obtain minimum daily static service pressureObtain minimum daily static service pressure
•• Maximum developed length of water pipeMaximum developed length of water pipe
•• Size of water service pipe & main distribution Size of water service pipe & main distribution 

pipepipe
•• Size of each water distribution pipeSize of each water distribution pipe

ProcedureProcedure
Minimum Daily Static Service Minimum Daily Static Service 

PressurePressure

 Pressure Available @ Meter
Determined by local water authority

• Adjust for

10
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• Elevation difference
• Water pressure reducing valve
• Pressure losses for special 

equipment
• Pressure in excess of 8 psi due to

• Special plumbing fixtures

ProcedureProcedure
Maximum Developed LengthMaximum Developed Length

Water Piping
Maximum developed length

• From source of supply to most 

10
2
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remote fixture

 Including
• Hot or cold water branches

• Times a factor of 1.2



3/23/2011

35

ProcedureProcedure
Size of Water Service PipeSize of Water Service Pipe

 Determine Water Service Size
Meter & main distribution pipe

• From appropriate table

i

10
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 Using
• Minimum available pressure
• Maximum developed length
• Follow to wfsu

• = too or greater than

ExampleExample

10
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ProcedureProcedure
Each Water Distribution PipeEach Water Distribution Pipe

 Start At Most Remote Outlet
 Add wfsu passing through 

each segment

10
5
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• Hot  &  Cold

 Apply demand and size
• From same corresponding 

section of
• Table 2903.7
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Manifold SizingManifold Sizing

 Minimum SizeMinimum Size
 Minimum of 3/8 inch distribution lineMinimum of 3/8 inch distribution line

•• Minimum sizing may be larger when Minimum sizing may be larger when 
specified by MFGspecified by MFG

 When feeding a water heater from the end of When feeding a water heater from the end of 

10
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When feeding a water heater from the end of When feeding a water heater from the end of 
a cold water manifolda cold water manifold
•• Manifold is to be one size larger than the Manifold is to be one size larger than the 

water heater feedwater heater feed
 Manifold SizingManifold Sizing

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

Section 2903.8.1Section 2903.8.1
Sizing of ManifoldsSizing of Manifolds
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Manifold Piping DistributionManifold Piping Distribution

 Section 2903.8.2 Section 2903.8.2 
Minimum SizeMinimum Size
 Minimum size to be Minimum size to be 

3/8”3/8”

10
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 Exceptions:Exceptions:
•• When specified by When specified by 

MFG to be largerMFG to be larger
•• Cold water manifold Cold water manifold 

to water heater to be to water heater to be 
one size largerone size larger



3/23/2011

37

Service ValveService Valve
 Each Dwelling UnitEach Dwelling Unit

 To be provided with an To be provided with an 
accessible main shutoffaccessible main shutoff
•• Fullway typeFullway type

 Additional valving at curb Additional valving at curb 
or property lineor property line

10
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•• In accordance with local In accordance with local 
requirementsrequirements

ValvingValving

Valve RequirementsValve Requirements
All al es se ing fi t es  appliances  All al es se ing fi t es  appliances  

11
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 All valves serving fixtures, appliances, All valves serving fixtures, appliances, 
risers & branchesrisers & branches
•• Will be accessibleWill be accessible

 Individual shutoff valves are required Individual shutoff valves are required 
on each plumbing fixtureon each plumbing fixture
•• Except Bathtubs & ShowersExcept Bathtubs & Showers

Water Service & DistributionWater Service & Distribution
SummationSummation

 Section 2904.4 Water Service Pipe
 Conform to NSF 61
 Material and installation

To follo  Section & Table 2904 4 1

11
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• To follow Section & Table 2904.4.1

 Section 2904.5 Water Distribution 
Pipe
 To conform to NSF 61
 Material to meet standards of

• Table 2904.5
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DWV SizingDWV Sizing

 DWV Sizing
Determined  by the DFU load

 Section 3004.1  DWV System Load

11
2

Office of Education     
and Data Management

 Computed in terms of (dfu) 
drainage fixture units
• DFU determined from

• Table 3004.1

11
3
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Section 3005.4Section 3005.4
Drain Pipe SizingDrain Pipe Sizing

 Sizing according to d.f.u. loads
 Draw an isometric layout

• Riser diagram and fixture layout
 Assign d.f.u. values to fixture groups

• Use Table 3004 1
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• Use Table 3004.1
 Work from most remote, top most floor

• Toward building drain, accumulating
 Size branches, stacks by d.f.u. value

• Table 3005.4.1
 Pipe diameter & slope

• Using Table 3005.4.2
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Drain Pipe SizingDrain Pipe Sizing
ProcedureProcedure

 Draw an 
isometric layout 
or riser diagram

D ti  fi t  

11
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 Denoting fixtures 
on the layout

Drain Pipe SizingDrain Pipe Sizing
ProcedureProcedure

 Assign (dfu) 
values 
 To each 

fixture or 

 2 bath groups = 8
 1 laundry group = 3

 Total dfu =    11

11
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fixture group
• From Table 

3004.1

Drain Pipe SizingDrain Pipe Sizing
ProcedureProcedure

 Starting From
 Most remote 

fixture & top floor
• Work downstream 

11
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• Work downstream 
toward building 
drain

• Accumulating dfu 
for fixture groups & 
fixtures
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Drain Pipe SizingDrain Pipe Sizing
ProcedureProcedure

 Branch & 
Stack Sizing
 To piping size 

11
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from
• Table 

3005.4.1

Drain Pipe SizingDrain Pipe Sizing
ProcedureProcedure

 Determine
 Pipe diameter & 

slope
• Based upon 

11
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• Based upon 
accumulated 
d.f.u.

• Use Table 
3005.4.2

Installation InspectionInstallation Inspection
Problem 1:

A dwelling is a threeA dwelling is a three--bedroom bedroom 
house with one bath in the house with one bath in the 
master bedroom, another bath master bedroom, another bath 
for the children, a kitchen sink for the children, a kitchen sink 
with a dishwasher  a laundry with a dishwasher  a laundry 

12
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with a dishwasher, a laundry with a dishwasher, a laundry 
group, and an extra water closet group, and an extra water closet 
and lavatory. The installed sewer and lavatory. The installed sewer 
is 3 inches and the slope is 1/4 is 3 inches and the slope is 1/4 
inch per foot.inch per foot.

ANSWER: Ok!Ok!
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Installation InspectionInstallation Inspection
Problem 2: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.

12
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What is the minimum size sewer pipe      What is the minimum size sewer pipe      
and allowable slope?and allowable slope?

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

Vent TerminalsVent Terminals

Vent Terminal Vent Terminal 
LocationsLocations
Minimum of 4 feetMinimum of 4 feet

•• Beneath door , operable Beneath door , operable 
window  air intakewindow  air intake

12
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window, air intakewindow, air intake

Minimum of 10 feetMinimum of 10 feet
•• Horizontally of the Horizontally of the 

above openingsabove openings
•• Unless terminal is 2 Unless terminal is 2 

feet above such feet above such 
openingsopenings

Section 3113Section 3113
Vent Pipe SizingVent Pipe Sizing

 Section 3113.1 Size of Vents
 Minimum required diameter for

• Individual, branch, circuit, stack vents 
& vent stacks

•• ½ required diameter of drain served½ required diameter of drain served
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•• ½ required diameter of drain served½ required diameter of drain served
•• Minimum of 1 ½ in.  DiameterMinimum of 1 ½ in.  Diameter

 Section 3113.2 Developed LengthSection 3113.2 Developed Length
 Individual & circuit ventsIndividual & circuit vents

•• Measured farthest point of connection Measured farthest point of connection 
to  vent stack or stack vent or to  vent stack or stack vent or 
terminationtermination
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Air Admittance ValvesAir Admittance Valves

 InstallationInstallation
 Install per manufacturer Install per manufacturer 

instructionsinstructions
••Not to be installed until after Not to be installed until after 
DWV t tDWV t t
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DWV testDWV test

Where PermittedWhere Permitted
 Individual, Branch, Circuit and Individual, Branch, Circuit and 

Stack ventsStack vents

QUESTIONS??QUESTIONS??
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QUESTIONS??QUESTIONS??


