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Hazardous ExhaustsHazardous Exhausts

Massachusetts:Massachusetts: February 1999 February 1999 

( 3 Killed,  9 Injured )( 3 Killed,  9 Injured )

North Carolina :North Carolina : January 2003   January 2003   

( 6 Killed,  38 Injured )( 6 Killed,  38 Injured )

Kentucky:Kentucky: February 2003  February 2003  

( 7 Killed,  37 Injured )( 7 Killed,  37 Injured )

Indiana:Indiana: October 2003  October 2003  

( 1 Killed,  1 Injured )( 1 Killed,  1 Injured )

Grain Handling 
Industry Explosions:    
1979

( 59 Dead & 49 Injured)

Hazardous Exhaust Hazardous Exhaust 
SystemsSystems

•• Section 510.1 GeneralSection 510.1 General
–– Where are they requiredWhere are they required

•• For capture and control of For capture and control of 
emissionsemissions

–– What do they conveyWhat do they convey
•• Combustible, flammableCombustible, flammable

–– Vapors, gases, residue & Vapors, gases, residue & 
particulateparticulate

–– IntentIntent
•• Reduction of  associated Reduction of  associated 

hazardshazards
–– With conveyance of Hazardous With conveyance of Hazardous 

EmissionsEmissions

Hazardous EmissionsHazardous Emissions

•• Include The FollowingInclude The Following
–– VaporsVapors
–– GasesGases
–– FumesFumes
–– Mists/ DustsMists/ Dusts
–– Volatile Volatile ––Airborne MaterialsAirborne Materials

•• Presenting or posing a health hazardPresenting or posing a health hazard
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Wood Dust ControlWood Dust Control Abrasives Dust CollectionAbrasives Dust Collection

Sanding/Grinding Dust Sanding/Grinding Dust 
CollectionCollection Food Powder CollectionFood Powder Collection

Also IncludedAlso Included

•• Volatile / Airborne MaterialsVolatile / Airborne Materials
–– Which when present pose a health Which when present pose a health 

hazardhazard
•• Health Hazard RatingsHealth Hazard Ratings

–– As per NFPA 704As per NFPA 704
•• Based upon physical properties and Based upon physical properties and 

characteristics of the materialcharacteristics of the material

Creation Of Possible Creation Of Possible 
PotentialPotential

•• 1. Flammable vapor, gas or mist1. Flammable vapor, gas or mist
–– Exceeds 25% LFLExceeds 25% LFL

•• 2.  Vapor, gas or mist with Health    2.  Vapor, gas or mist with Health    
HazardHazard

–– Above 4Above 4
•• 3.  Vapor, gas or mist with Health 3.  Vapor, gas or mist with Health 

HazardHazard
–– 1, 2 or 31, 2 or 3

•• Concentration of which exceeds 1%Concentration of which exceeds 1%



3

Flammability RatingFlammability Rating

4 Danger Flammable gas or extremely flammable liquid

3 Warning Flammable liquid flash point below 100 
degrees F.

2 Caution Combustible liquid flash point of 100 to 200 
degrees F.

1 Combustible if heated

0 Not combustible

(Red) = Detailed Description Of Flammable (Red) = Detailed Description Of Flammable 
RatingRating

Reactivity RatingReactivity Rating

4 Danger Explosive material at room temperature

3 Danger May be explosive if shocked, heated under 
confinement or mixed with water

2 Warning Unstable or may react violently if mixed with 
water

1 Caution May react if heated or mixed with water but not 
violently

0 Stable Not reactive when mixed with water

(Yellow)  =  Detailed Description Of Reactivity (Yellow)  =  Detailed Description Of Reactivity 
RatingRating

HEALTH RATINGHEALTH RATING

4 Danger May be fatal on short exposure. Specialized 
protective equipment required.

3 Warning Corrosive or toxic. Avoid skin contact or 
inhalation

2 Warning May be harmful if inhaled or absorbed

1 Caution May be irritation

0 No unusual hazard

(Blue)  = Detailed Description Of Health (Blue)  = Detailed Description Of Health 
RatingRating

Definitions Per IBCDefinitions Per IBC

•• Flammable Vapors Or FumesFlammable Vapors Or Fumes
–– The concentration of flammable The concentration of flammable 

constituents in air that exceed 10 constituents in air that exceed 10 
percent of their lower flammable limitpercent of their lower flammable limit

•• Lower Flammable Limit  (LFL)Lower Flammable Limit  (LFL)
–– The minimum concentration of vapor The minimum concentration of vapor 

in air at which propagation of flame in air at which propagation of flame 
will occur in the presence of an will occur in the presence of an 
ignition source. ignition source. 

•• The LFL is sometimes referred to as The LFL is sometimes referred to as ““LELLEL””
or Lower Explosive Limitor Lower Explosive Limit””

Where Required Where Required -- 510.2510.2

•• Required WhenRequired When
–– Handling or processing of Handling or processing of 

hazardous materialhazardous material
•• Where lack of exhaust under Where lack of exhaust under 

normal conditionsnormal conditions
–– Creates the potential for a Creates the potential for a 

hazardous conditionhazardous condition

What Types Of ExhaustsWhat Types Of Exhausts

•• Percholoric Acid HoodsPercholoric Acid Hoods
–– Encountered in teaching Encountered in teaching 

laboratorieslaboratories
•• May generate a precipitate that is a May generate a precipitate that is a 

contact explosivecontact explosive

•• Biological, Radioactive & Acid Biological, Radioactive & Acid 
ContaminatedContaminated
–– Encountered in health careEncountered in health care

•• Exhaust may require filtration, may be Exhaust may require filtration, may be 
radioactively contaminatedradioactively contaminated
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Perchloric Acid Fume Hood Perchloric Acid Fume Hood 
EnclosureEnclosure Laboratory Fume HoodLaboratory Fume Hood

Modification To 510.2Modification To 510.2

•• Present Modifications Have Been Present Modifications Have Been 
GrantedGranted
–– For laboratory scenariosFor laboratory scenarios

•• Modification being extended through an Modification being extended through an 
exception within the 2006 IMCexception within the 2006 IMC

–– ExceptionException
•• Laboratories, as defined in  510.1 except Laboratories, as defined in  510.1 except 

where the concentrations listed in Item 1 where the concentrations listed in Item 1 
are exceeded are exceeded …… health hazard rating of health hazard rating of 
1,2,3 or 4 present in concentrations 1,2,3 or 4 present in concentrations 
exceeding 1% exceeding 1% …… for acute inhalation for acute inhalation 
toxicity.toxicity.

•• NOTE:  NOTE:  Modifications are for one Modifications are for one 
time only and must be individually time only and must be individually 
granted by OSBIgranted by OSBI

What Other Types Of What Other Types Of 
ExhaustExhaust

•• Ethylene OxideEthylene Oxide
–– For sterilization of equipmentFor sterilization of equipment

•• Used in health care facilitiesUsed in health care facilities

•• Training ShopsTraining Shops
–– Encountered in educational Encountered in educational 

facilitiesfacilities
•• Requiring special exhaust systemsRequiring special exhaust systems

–– Metal workMetal work
–– Wood workingWood working
–– Automobile body workAutomobile body work

Vocational Training Vocational Training 
Welding ShopWelding Shop

Lumber Yards & Lumber Yards & 
Woodworking FacilitiesWoodworking Facilities

•• Section 510.2.1Section 510.2.1
–– Dust collection & Dust collection & 

exhaust system to be exhaust system to be 
providedprovided
•• For equipment and For equipment and 

machinery that generates machinery that generates 
or emits combustible dustor emits combustible dust

–– Collection and Collection and 
conveyance systemsconveyance systems
•• To have approved To have approved 

explosion control systemexplosion control system



5

Sanding Dust CollectionSanding Dust Collection Other Code SectionsOther Code Sections
Relating to These FacilitiesRelating to These Facilities

•• Section 510.2.1 refers over to the Section 510.2.1 refers over to the 
IFCIFC
–– IFC Section 911 Explosion Control IFC Section 911 Explosion Control 

SystemSystem
•• CFSC  Section 911CFSC  Section 911

–– 911.1 General911.1 General
»» Explosion control shall be provided in Explosion control shall be provided in 

the following locationsthe following locations

»» Rooms occupied and identified as Rooms occupied and identified as 
per per 

Table 911.1Table 911.1
»» Quantities above that of Table Quantities above that of Table 

2703.1.1(1)2703.1.1(1)
»» Need venting and Need venting and 

prevention systems  prevention systems  as as 
per this section and NFPA 69 or per this section and NFPA 69 or 

NFPA 495NFPA 495

See Next Handout Page For Full Table!!!See Next Handout Page For Full Table!!!

Other Code SectionsOther Code Sections
Relating to These FacilitiesRelating to These Facilities

•• CSFSC  Section 911CSFSC  Section 911
–– 911.2  Required Deflagration 911.2  Required Deflagration 

VentingVenting
•• Areas required to have Areas required to have 

deflagration venting to comply deflagration venting to comply 
with seven areaswith seven areas

–– 911.3  Explosion Prevention 911.3  Explosion Prevention 
SystemsSystems
•• Install as per NFPA 69 & this Install as per NFPA 69 & this 

sectionsection
–– 911.4  Barricades911.4  Barricades

•• Design and install as per NFPA Design and install as per NFPA 
495495

ExplosionExplosion

•• Explosion ControlExplosion Control
–– Section 414.5.1  Of the IBCSection 414.5.1  Of the IBC

•• Shall be provided as per IFC  /  CSFSCShall be provided as per IFC  /  CSFSC
–– Table 414.5.1Table 414.5.1

•• When hazardous material quantitiesWhen hazardous material quantities
–– Exceed Table 307.7Exceed Table 307.7
–– Or structural space is occupiedOr structural space is occupied

»» For purposes involving For purposes involving 
explosion hazardsexplosion hazards

See Next Page Of Handout For See Next Page Of Handout For 
Complete TableComplete Table
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See Next Two Pages In Handout For See Next Two Pages In Handout For 
Complete TableComplete Table

Combustible FibersCombustible Fibers

•• Section 510.2.2Section 510.2.2
–– Equipment and Equipment and 

machinery within machinery within 
buildingbuilding

•• Approved dustApproved dust--
collection and collection and 
exhaust to be exhaust to be 
providedprovided

–– When machinery When machinery 
emits combustible emits combustible 
fibersfibers

Coffee BreakCoffee Break Concentration vs Concentration vs 
Design & OperationDesign & Operation

•• Section 510.2Section 510.2
–– Establishes a concentration triggerEstablishes a concentration trigger

•• Setting up requirement for a systemSetting up requirement for a system

•• Section 510.3 Design and Section 510.3 Design and 
OperationOperation
–– Establishes the dilution of Establishes the dilution of 

concentrations within exhaust flowconcentrations within exhaust flow
•• To below 25% of the LELTo below 25% of the LEL

Independent SystemsIndependent Systems

•• Section 510.4Section 510.4
–– Hazardous systems are to be Hazardous systems are to be 

independent of other types of independent of other types of 
systemssystems
•• Incompatible materials are not to be Incompatible materials are not to be 

exhausted through the same systemexhausted through the same system
•• Not to share common shaftsNot to share common shafts

–– With exception of orientation and same With exception of orientation and same 
areaarea

•• No recirculation allowed to occupied No recirculation allowed to occupied 
areasareas

•• Recirculation not allowed forRecirculation not allowed for
–– Explosive, Flammable or Radioactive Explosive, Flammable or Radioactive 

MaterialsMaterials

Are There Additional Code Are There Additional Code 
Areas To Consider?Areas To Consider?

•• The International Building The International Building 
CodeCode
–– Section 414.3 VentilationSection 414.3 Ventilation

•• Refers to Group H spaces withRefers to Group H spaces with
–– Explosive, corrosive, combustible, Explosive, corrosive, combustible, 

flammable or highly toxicflammable or highly toxic
»» Dusts, Mists, Fumes, VaporsDusts, Mists, Fumes, Vapors

•• Ducts conveying these itemsDucts conveying these items
–– To extend directly to the building To extend directly to the building 

exterior without entering other spacesexterior without entering other spaces
»» See ExceptionSee Exception
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Section 414.3 VentilationSection 414.3 Ventilation

•• No Extension To OutsideNo Extension To Outside
–– Through or by entering into Through or by entering into 

other spacesother spaces
•• ExceptionException

–– When Duct WithWhen Duct With
•• Vapors or fumes with flammable Vapors or fumes with flammable 

constituentsconstituents
–– Is less than 25% of its LFLIs less than 25% of its LFL

»» The duct may extend / The duct may extend / 
pass through other spacespass through other spaces

Continuation of 414.3Continuation of 414.3

•• Emissions At Work Emissions At Work 
StationsStations
–– To be confined to areaTo be confined to area

•• Supply Exhaust OpeningsSupply Exhaust Openings
–– If exhaust air is If exhaust air is 

contaminatedcontaminated
•• Treat as per the IFC / CSFSCTreat as per the IFC / CSFSC

•• Ventilation Equipment Ventilation Equipment 
Manual ShutoffsManual Shutoffs
–– Provide outside roomProvide outside room

•• Break glass type with labelBreak glass type with label
–– ““VENTILATION SYSTEM VENTILATION SYSTEM 

EMERGENCY SHUTOFFEMERGENCY SHUTOFF””

Sanding Dust CollectionSanding Dust Collection Sanding Dust CollectionSanding Dust Collection

HH--5 IBC Application5 IBC Application

•• Ventilation  Section  415.9.2.6Ventilation  Section  415.9.2.6
–– Mechanical ventilation shall be Mechanical ventilation shall be 

providedprovided
•• Throughout fabrication areaThroughout fabrication area

–– No interconnection of area No interconnection of area 
exhaustsexhausts

–– System shall be provided for System shall be provided for 
capturingcapturing
•• Fumes & exhaust at workstationsFumes & exhaust at workstations

–– Multiple station operations are not Multiple station operations are not 
to useto use
•• The same system if combined The same system if combined 

substancessubstances
–– Could constitute a hazardous Could constitute a hazardous 

reactionreaction

HH--5 IBC Application5 IBC Application

•• Storage Of Hazardous Production Storage Of Hazardous Production 
MaterialsMaterials
–– Explosion Control  Section 415.9.5.4Explosion Control  Section 415.9.5.4

•• Provide as per requirements of 414.5.1Provide as per requirements of 414.5.1
–– Ventilation  Section  415.9.5.7Ventilation  Section  415.9.5.7

•• Liquid Storage, HPM & Gas RoomsLiquid Storage, HPM & Gas Rooms
–– Mechanical exhaust shall be providedMechanical exhaust shall be provided

•• Exhaust Ventilation Systems               Exhaust Ventilation Systems               
Section 415.9.10.2Section 415.9.10.2

–– Design may operate at Design may operate at ½½ normal fan normal fan 
speedspeed
•• On emergency powerOn emergency power

–– If a safe exhaust atmosphere is If a safe exhaust atmosphere is 
maintainedmaintained
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DesignDesign

•• Section 510.5Section 510.5
–– Sets up methods of designSets up methods of design

•• Constant Velocity MethodConstant Velocity Method
–– Duct is sized for constant velocity per unit Duct is sized for constant velocity per unit 

lengthlength

•• Equal Friction MethodEqual Friction Method
–– Duct is sized for constant pressure loss Duct is sized for constant pressure loss 

per unit lengthper unit length

–– For conveyance of particulate For conveyance of particulate 
mattermatter
•• Constant velocity method is to be Constant velocity method is to be 

usedused

BalancingBalancing

•• Section 510.5.1Section 510.5.1
–– Explosive or Explosive or 

radioactive radioactive 
materialsmaterials

•• To be Pre Balanced To be Pre Balanced 
by the duct sizeby the duct size

–– This self This self 
balancing balancing 
method is criticalmethod is critical

–– Manual Manual 
balancing is balancing is 
subject tosubject to

»» Human error Human error 
& tampering& tampering

BalancingBalancing

–– Other systemsOther systems
•• Duct sizing may be Duct sizing may be 

accomplished with accomplished with 
balancing devicesbalancing devices

–– DampersDampers
»» Dampers are to be Dampers are to be 

securely fixed in the securely fixed in the 
minimum positionminimum position

»» No blockage / No blockage / 
restriction of airflow restriction of airflow 
may occurmay occur

EmissionsEmissions

•• Section 510.5.2 Section 510.5.2 
Emission ControlEmission Control
–– Emissions to be confined Emissions to be confined 

toto
•• Area where they are Area where they are 

generatedgenerated
–– Confinement methodConfinement method

•• Air CurrentsAir Currents
•• Hoods or enclosuresHoods or enclosures

–– Exhaust by duct systemExhaust by duct system
•• To a safe locationTo a safe location

Hood CaptureHood Capture

•• Section 510.5.3 Hoods Section 510.5.3 Hoods 
RequiredRequired
–– Contaminants originating Contaminants originating 

within a limited spacewithin a limited space
•• Air current capture, with Air current capture, with 

transport to exhaust transport to exhaust 
systemsystem

•• Section 510.5.4 Section 510.5.4 
Contaminate Capture & Contaminate Capture & 
DilutionDilution
–– Capture by air streamCapture by air stream

•• Where generatedWhere generated
•• Dilution to beDilution to be

–– Below thresholds of Below thresholds of 
section 510.2section 510.2
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Makeup Air & ClearancesMakeup Air & Clearances

•• Section 510.5.5 Makeup AirSection 510.5.5 Makeup Air
–– To be provided at a rate = to that being To be provided at a rate = to that being 

exhaustedexhausted
•• Intakes to be located to avoid recirculation Intakes to be located to avoid recirculation 

of hazardous exhaustof hazardous exhaust

–– Makeup air will be slightly less than Makeup air will be slightly less than 
exhaustexhaust

•• Allowing for a negative pressure within ductAllowing for a negative pressure within duct
–– Confining contaminantsConfining contaminants

–– System InterlockSystem Interlock
•• Mechanical makeup air and hazardous Mechanical makeup air and hazardous 

exhaustexhaust
–– Should be electrically interlockedShould be electrically interlocked

Ventilation RatesVentilation Rates

• Section 403.3  
Ventilation Rate
–– From Table 403.3From Table 403.3

•• Section 403.3.2  Section 403.3.2  
Common Common 
Ventilation SystemVentilation System
–– Used for common Used for common 

ventilation systemventilation system
•• Ratio of outdoor Ratio of outdoor 

air to total supply air to total supply 
airair

ClearanceClearance

•• Section 510.5.6 Section 510.5.6 
ClearancesClearances
–– Minimum clearance Minimum clearance 

between hoods and between hoods and 
combustible constructioncombustible construction

•• Clearance to be that Clearance to be that 
required by duct systemrequired by duct system

–– Minimum duct clearances Minimum duct clearances 
as per section and table as per section and table 
510.8.2510.8.2

Hazardous Exhaust Duct Hazardous Exhaust Duct 
ClearanceClearance

Hazardous Exhaust DuctsHazardous Exhaust Ducts
•• Section 510.5.7 DuctsSection 510.5.7 Ducts

–– To extend to building exteriorTo extend to building exterior
•• May not penetrate ducts and plenumsMay not penetrate ducts and plenums

• Additional Section
–– 2005 NEC  /  300.22(A)2005 NEC  /  300.22(A)

•• No wiring systems of any type No wiring systems of any type 
allowedallowed

Emergency Power???Emergency Power???

•• Although The IMC Is SilentAlthough The IMC Is Silent
–– Standby or emergency power is Standby or emergency power is 

coveredcovered
•• Within the IBC Chapter 4Within the IBC Chapter 4
•• IFC & CFSC IFC & CFSC –– Chapter 6Chapter 6
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IBCIBC
Emergency / Standby PowerEmergency / Standby Power

•• Section 414.5.4  Standby or Section 414.5.4  Standby or 
Emergency PowerEmergency Power
–– Mechanical ventilation, treatment Mechanical ventilation, treatment 

systems, temperature control, systems, temperature control, 
alarm detection & electrically alarm detection & electrically 
operated systemsoperated systems
•• Emergency or standby power shall be Emergency or standby power shall be 

providedprovided

Emergency Power Under Emergency Power Under 
IFC & CSFSCIFC & CSFSC

•• Emergency & Standby Emergency & Standby 
Power Systems  Section Power Systems  Section 
604604
–– Where Required   /           Where Required   /           

Section 604.2Section 604.2
•• Semiconductor Fabrication Semiconductor Fabrication 

FacilitiesFacilities
•• Hazardous Materials Hazardous Materials 

FacilitiesFacilities
–– Emergency and Standby Emergency and Standby 

Power systems shall be Power systems shall be 
providedprovided

Floor & Ceiling Floor & Ceiling 
PenetrationsPenetrations

•• All Penetrations Are To Conform All Penetrations Are To Conform 
WithWith
–– Section 510.6  PenetrationsSection 510.6  Penetrations

•• Are to follow these  sections for Are to follow these  sections for 
penetration of structural elementspenetration of structural elements

–– 510.6.1  Floors510.6.1  Floors
–– 510.6.2  Wall Assemblies510.6.2  Wall Assemblies
–– 510.6.3  Fire Walls510.6.3  Fire Walls

•• ExceptionException
–– H5 application is to follow the IBCH5 application is to follow the IBC

»» Sections 415.9.2.4  &  415.9.2.5Sections 415.9.2.4  &  415.9.2.5

Group HGroup H--5 Application5 Application

•• IBC  Group HIBC  Group H--5 Section 415.95 Section 415.9
–– Shafts & Openings Through Floors  Shafts & Openings Through Floors  

Section 415.9.2.5Section 415.9.2.5
•• Shall be enclosed as per section 707Shall be enclosed as per section 707
•• Within fabrication areasWithin fabrication areas

–– Mechanical, duct and pipe Mechanical, duct and pipe 
penetrationspenetrations

»» Not to extend more than two floorsNot to extend more than two floors

•• All annular space shall be sealedAll annular space shall be sealed
–– At floor levelAt floor level

IBC  Section 707  Shaft IBC  Section 707  Shaft 
EnclosuresEnclosures

•• Shaft Enclosure Required  Section Shaft Enclosure Required  Section 
707.2707.2
–– Shaft enclosures are required for Shaft enclosures are required for 

openingsopenings
•• Through floors and ceiling assembliesThrough floors and ceiling assemblies

–– Exceptions:  # 3  & 4 Exceptions:  # 3  & 4 
•• Pipe, tube, conduit, wire, cable & ventsPipe, tube, conduit, wire, cable & vents

–– Protected as per section 712.4Protected as per section 712.4
•• Duct penetrationDuct penetration

–– Protected as per section 712.4Protected as per section 712.4

•• Fire Resistance Rating  Section Fire Resistance Rating  Section 
707.4707.4
–– Not less than 2 hours when Not less than 2 hours when 

connectingconnecting
•• 4 or more stories4 or more stories

–– Not less than 1 hour when Not less than 1 hour when 
connectionsconnections
•• Less than 4 storiesLess than 4 stories

Floor & Wall PenetrationsFloor & Wall Penetrations

•• Section 510.6.1 FloorsSection 510.6.1 Floors
–– When a floor / ceiling is penetrated When a floor / ceiling is penetrated 

by a hazardous exhaust systemby a hazardous exhaust system
•• It is to be enclosed in a fire resistance It is to be enclosed in a fire resistance 

rated shaft, as per the IBCrated shaft, as per the IBC

•• Section 510.6.2 Wall AssembliesSection 510.6.2 Wall Assemblies
–– Fire rated construction enclosureFire rated construction enclosure

•• Point of penetration to outlet terminal Point of penetration to outlet terminal 
unlessunless

–– Duct interior is equipped with an approved Duct interior is equipped with an approved 
automatic fire suppression systemautomatic fire suppression system



11

Can I Penetrate A Fire Can I Penetrate A Fire 
Wall???Wall???

•• Section 510.6.3  Section 510.6.3  
Fire WallsFire Walls

––No No 
penetration penetration 
allowed!!!!!allowed!!!!!

Duct  SuppressionDuct  Suppression

•• Section 510.7 Section 510.7 
Suppression RequiredSuppression Required
–– Duct protection to be byDuct protection to be by

•• Approved Automatic fire Approved Automatic fire 
Suppression SystemSuppression System

–– ExceptionsExceptions
•• Not required for Not required for 

nonflammable & nonflammable & 
noncombustiblenoncombustible

•• Not required when duct Not required when duct 
diameterdiameter

–– Largest less than 10 Largest less than 10 
inchesinches

HPM Duct Fire Sprinkler HPM Duct Fire Sprinkler 
System ProtectionSystem Protection

•• General  Section 415.9.11.1General  Section 415.9.11.1
–– AFSS shall be provided in exhaust AFSS shall be provided in exhaust 

ductsducts
•• That convey vapor, fumes, mists or dustsThat convey vapor, fumes, mists or dusts

–– HPM GeneratedHPM Generated

•• Metallic & Noncombustible, Metallic & Noncombustible, 
Nonmetallic Exhaust Duct  Section Nonmetallic Exhaust Duct  Section 
415.9.11.2415.9.11.2
–– AFSS shall be provided in ducts whereAFSS shall be provided in ducts where

•• Largest cross sectional diameter is = to or Largest cross sectional diameter is = to or 
greatergreater

–– Than 10 inchesThan 10 inches
•• Duct is within the buildingDuct is within the building
•• Duct conveys flammable vapor or fumesDuct conveys flammable vapor or fumes

Fire Sprinkler ProtectionFire Sprinkler Protection

•• Combustible Nonmetallic Exhaust Combustible Nonmetallic Exhaust 
Ducts  Ducts  Section 415.9.11.3Section 415.9.11.3
–– AFSS shall be provided whereAFSS shall be provided where

•• Largest cross sectional diameter isLargest cross sectional diameter is
–– = to or greater than 10 inches = to or greater than 10 inches 

•• Note ExceptionsNote Exceptions
•• Automatic Sprinkler Locations    Automatic Sprinkler Locations    

Section 415.9.11.4Section 415.9.11.4
–– Install at 12 ft. intervalsInstall at 12 ft. intervals

•• In horizontal ducts & at changes of In horizontal ducts & at changes of 
directiondirection

–– At top & alternate floor levels for At top & alternate floor levels for 
vertical ductvertical duct

DuctDuct

•• Section 510.8  Duct Section 510.8  Duct 
ConstructionConstruction
–– Metal ductMetal duct

•• Approved G90 galvanized sheet Approved G90 galvanized sheet 
metalmetal

–– As per Table 510.8As per Table 510.8

Duct ConstructionDuct Construction

•• Nonmetallic DuctsNonmetallic Ducts
–– To be used for To be used for 

nonflammable nonflammable 
applicationapplication

–– UseUse
•• Corrosive fumes or vaporsCorrosive fumes or vapors
•• Flame spread index of 25 Flame spread index of 25 

or lessor less
•• Smoke developed index of Smoke developed index of 

50 or less50 or less
•• Testing per ASTM E 84Testing per ASTM E 84
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Duct Joints & ClearanceDuct Joints & Clearance

•• Section 510.8.1 Duct JointsSection 510.8.1 Duct Joints
–– To be made tight with lap jointsTo be made tight with lap joints

•• Minimum of 1 inch lapMinimum of 1 inch lap

•• Section 510.8.2 Clearances To Section 510.8.2 Clearances To 
CombustiblesCombustibles
–– For proper minimum clearance seeFor proper minimum clearance see

•• Table  510.8.2Table  510.8.2

Explosion ReliefExplosion Relief

•• Section 510.8.3Section 510.8.3
–– Approved explosion Approved explosion 

relief or explosion relief or explosion 
preventionprevention
•• To be used with a To be used with a 

potentially explosive potentially explosive 
mixturemixture

–– DesignDesign
•• As per NFPA 69As per NFPA 69

EXPLOSION RELIEF PANELEXPLOSION RELIEF PANEL BLAST SHAFTS & BLAST SHAFTS & 
DOORSDOORS

Food Powder Collection 
System is equipped with explosion vents to 

the atmosphere.

Duct SupportDuct Support
•• Section 510.9 SupportsSection 510.9 Supports

–– Interval not to exceed 10 feetInterval not to exceed 10 feet
–– Construction of noncombustible Construction of noncombustible 

materialmaterial
•• Design For Weight Of Duct & Design For Weight Of Duct & 

ContentContent

Dust Stock & RefuseDust Stock & Refuse

•• Section 511Section 511
–– Dust, Stock & Dust, Stock & 

Refuse Refuse 
Conveying Conveying 
SystemsSystems

–– Systems must Systems must 
qualify with both  qualify with both  
Sections 510 & Sections 510 & 
511511

•• Specifically in Specifically in 
the matter ofthe matter of

–– Fire Safety Fire Safety 
RequirementRequirement
ss

–– Hazardous Hazardous 
ExhaustExhaust

Grinding Dust CollectionGrinding Dust Collection
Granite / Stone Grinding OperationGranite / Stone Grinding Operation
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Titanium Grinding Dust Titanium Grinding Dust 
CollectionCollection

Battery Plant Dust Battery Plant Dust 
CollectionCollection

Collectors & SeparatorsCollectors & Separators

•• Section 511.1.1 Section 511.1.1 
Collectors & SeparatorsCollectors & Separators
–– Cyclone collectors, Cyclone collectors, 

supports & separatorssupports & separators
•• NonNon--combustible combustible 

constructionconstruction
•• Exterior of buildingExterior of building

–– Minimum of 10 feet to Minimum of 10 feet to 
combustible combustible 
constructionconstruction

Custom automatic dumpster cover used with Custom automatic dumpster cover used with 
conveying cyclone to move dust from larger dust conveying cyclone to move dust from larger dust 

collection system into 40 yard dumpstercollection system into 40 yard dumpster

DischargeDischarge

•• Section 511.1.2 Discharge Section 511.1.2 Discharge 
PipePipe
–– To conform to duct To conform to duct 

requirementsrequirements
–– Collector delivery pipe shall not Collector delivery pipe shall not 

convey directly into a firebox convey directly into a firebox 
of:of:

•• BoilerBoiler
•• FurnaceFurnace
•• Dutch OvenDutch Oven
•• Refuse BurnerRefuse Burner
•• IncineratorIncinerator

High Heat AppliancesHigh Heat Appliances

•• High Heat Appliance:High Heat Appliance:
–– Any appliance in which the Any appliance in which the 

products of combustion at the products of combustion at the 
point of entrance to the flue point of entrance to the flue 
under normal operating under normal operating 
conditions have a temperature conditions have a temperature 
greater than 2000 degrees greater than 2000 degrees 
FahrenheitFahrenheit
•• Clearances Clearances 

–– As per Section 510.8.2As per Section 510.8.2
–– NFPA 91NFPA 91
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•• Section 511.1.3 Conveying System Section 511.1.3 Conveying System 
Exhaust DischargeExhaust Discharge
–– Directly by flueDirectly by flue

–– OrOr
–– Indirectly throughIndirectly through

•• Separator, bin or vaultSeparator, bin or vault

Sparks & ExplosionsSparks & Explosions

•• Section 511.1.4  Section 511.1.4  
Spark ProtectionSpark Protection
–– Open air exhaust Open air exhaust 

terminalterminal
•• To be protected by To be protected by 

a noncombustible a noncombustible 
screenscreen

Explosion ReliefExplosion Relief

•• Section 511.1.5 Explosion Section 511.1.5 Explosion 
Relief VentsRelief Vents
–– To be provided on all To be provided on all 

systemssystems
•• Conveying combustible refuse Conveying combustible refuse 

or stockor stock

ScreensScreens

•• Section 511.1.5.1 Section 511.1.5.1 
ScreensScreens
–– When a screen When a screen 

is installed is installed 
within a safety within a safety 
relief ventrelief vent
•• Attachment shall Attachment shall 

permit ready permit ready 
releaserelease

–– Under Under 
explosion explosion 
pressurepressure

HoodsHoods

•• Section 511.1.5.2 HoodsSection 511.1.5.2 Hoods
–– All relief vents to haveAll relief vents to have

•• An approved nonAn approved non--combustible combustible 
cowl or hoodcowl or hood

–– Relief valve to be counter Relief valve to be counter 
balancedbalanced
•• Preventing the escape of Preventing the escape of 

materials,  gases or liquidsmaterials,  gases or liquids

Intake air fan driving air into room and Intake air fan driving air into room and 
an exhaust fan pulling air out. Fan an exhaust fan pulling air out. Fan 
hoods on roof contain noise silencers.hoods on roof contain noise silencers.
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Gasoline engine Gasoline engine 
dynamometer test dynamometer test 
cellcell

with low level with low level 
ventilation ducts and ventilation ducts and 
cooling air intake and cooling air intake and 
exhaust stacks exhaust stacks 
equipped with sound equipped with sound 
absorption capabilitiesabsorption capabilities. 

Fan And Drive ApplicationFan And Drive Application

•• TypesTypes
–– Some systems require special Some systems require special 

wheel designswheel designs
•• Capable of handling entrained materialCapable of handling entrained material

–– Without damage to the fanWithout damage to the fan
–– Systems may also requireSystems may also require

•• Special coatings and finishesSpecial coatings and finishes
–– Explosion proof construction, nonExplosion proof construction, non--

sparking constructionsparking construction

Exhaust OutletsExhaust Outlets

•• Fan LocationFan Location
–– To minimize potential To minimize potential 

for hazardous effluent for hazardous effluent 
escapeescape
•• Exhaust fans serving Exhaust fans serving 

the hazardous exhaust the hazardous exhaust 
need to be locatedneed to be located

–– At the termination At the termination 
point of the systempoint of the system

Exhaust OutletsExhaust Outlets

•• Section 511.2 Section 511.2 
Exhaust OutletExhaust Outlet
–– 600 degree F or 600 degree F or 

higherhigher
•• Design as a chimneyDesign as a chimney

–– As per Table 511.2As per Table 511.2

See the next page of your handout for complete Table 511.2See the next page of your handout for complete Table 511.2

Exhaust OutletsExhaust Outlets

•• Continuation of 511.2Continuation of 511.2
–– Exhaust ducts discharging to the Exhaust ducts discharging to the 

atmosphereatmosphere
•• Shall meet the requirements forShall meet the requirements for

–– Conveyance of explosive or Conveyance of explosive or 
flammable vapors,  fumes or dustsflammable vapors,  fumes or dusts

–– Other product being conveyedOther product being conveyed
–– Environmental air ductEnvironmental air duct
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Exhaust OutletsExhaust Outlets

•• 1.  Ducts conveying 1.  Ducts conveying 
explosive or  explosive or  flammable flammable 
vapors, fumes or vapors, fumes or dustsdusts

•• Minimum termination Minimum termination 
requirementsrequirements

–– 3030’’ from property linefrom property line
–– 1010’’ from building openingsfrom building openings
–– 66’’ from exterior walls or rooffrom exterior walls or roof
–– 3030’’ from combustible wallsfrom combustible walls
–– 1010’’ above adjoining gradeabove adjoining grade

Exhaust OutletsExhaust Outlets

•• 2.  Other product conveying 2.  Other product conveying 
outlets:outlets:
•• Minimum termination Minimum termination 

requirementsrequirements
–– 10 feet from property line10 feet from property line
–– 3 feet from exterior wall or 3 feet from exterior wall or 

roofroof
–– 10 feet from openings into the 10 feet from openings into the 

buildingbuilding
–– 10 feet above adjoining grade10 feet above adjoining grade

Exhaust OutletsExhaust Outlets

•• 3.  Environmental 3.  Environmental 
air air duct exhaustduct exhaust

•• Minimum Minimum 
termination termination 
requirementsrequirements

–– 3 feet from 3 feet from 
property lineproperty line

–– 3 feet from 3 feet from 
openings into openings into 
the buildingthe building

Discussion Of Item #3Discussion Of Item #3
•• Item #3 is generally superseded Item #3 is generally superseded 

byby
– Section 401.5  Opening LocationSection 401.5  Opening Location

•• Exhaust and intake openings to be Exhaust and intake openings to be 
locatedlocated

–– Minimum of 10 ft from lot lines or Minimum of 10 ft from lot lines or 
buildings on the same lotbuildings on the same lot

–– Section 501.3 Pressure equalizationSection 501.3 Pressure equalization
•• Exhaust to be sized to remove quantity Exhaust to be sized to remove quantity 

of air requiredof air required
•• Such space shall be maintained in a Such space shall be maintained in a 

neutral or negative pressureneutral or negative pressure

Group H2 ApplicationGroup H2 Application

•• IBC Section 415.7.1 IBC Section 415.7.1 
Combustible Dusts, Grain Combustible Dusts, Grain 
Processing & StorageProcessing & Storage
–– Handling and storage to be in Handling and storage to be in 

compliancecompliance
•• Compliance with IFC / CSFSCCompliance with IFC / CSFSC

–– NFPANFPA
»» 62, 120, 651, 65562, 120, 651, 655
»» 664 & 85664 & 85

Food Powder CollectionFood Powder Collection
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HH--2 IBC Application2 IBC Application

•• Grinding Rooms  Section 415.7.1.2Grinding Rooms  Section 415.7.1.2
–– Grinding or other operation producing Grinding or other operation producing 

dustsdusts
•• Shall be enclosed with fire barriersShall be enclosed with fire barriers

•• Conveyers  Section 415.7.1.3Conveyers  Section 415.7.1.3
–– When equipment passes through When equipment passes through 

enclosureenclosure
•• Shall be constructed dirt and vapor tightShall be constructed dirt and vapor tight

•• Explosion Control  Section Explosion Control  Section 
415.7.1.4415.7.1.4
–– Provide as perProvide as per

•• IFC / CSFSC or IMCIFC / CSFSC or IMC

Sanding Dust CollectionSanding Dust Collection
A downdraft bench removes fiberglass dust for sanding operation 

for a custom orthopedic brace manufacture. This particular unit 
has been in operation for more than 10 years.

HH--2 IBC Application2 IBC Application

•• Room Ventilation  Section Room Ventilation  Section 
415.7.2.8415.7.2.8
–– Storage areas of Class I,  II,  IIIA Storage areas of Class I,  II,  IIIA 

liquidsliquids
•• Shall be provided with Mechanical Shall be provided with Mechanical 

VentilationVentilation

•• Explosion Venting  Section Explosion Venting  Section 
415.7.2.9415.7.2.9
–– Class I liquid storageClass I liquid storage

•• Shall have explosion venting providedShall have explosion venting provided

•• Tank Openings Other Than VentsTank Openings Other Than Vents
–– Section 415.7.2.10Section 415.7.2.10

•• Tank Openings inside buildings to be Tank Openings inside buildings to be 
designeddesigned

–– So liquid & vapor concentrations So liquid & vapor concentrations 
are not released within the buildingare not released within the building

Hazardous Exhaust Hazardous Exhaust 
SummationSummation

• By products of manufacturing 
produce 
–– Hazardous ExhaustHazardous Exhaust
–– Areas of considerationAreas of consideration

•• IgnitabilityIgnitability
•• CorrosivityCorrosivity
•• ReactivityReactivity
•• ToxicityToxicity

• Hazardous exhaust may not be 
recirculated into the structural 
area

Summation ContinuedSummation Continued

• When exhaust is used
–– Makeup air must be suppliedMakeup air must be supplied

•• Resulting in a neutral to negative Resulting in a neutral to negative 
pressurepressure

•• Outdoor air ventilation rates must be Outdoor air ventilation rates must be 
maintainedmaintained

–– Products of hazardous exhaust must Products of hazardous exhaust must 
be contained and properly disposed be contained and properly disposed 
ofof

–– Building and Fire Officials must be Building and Fire Officials must be 
aware of aware of 
•• Coordination betweenCoordination between

–– IMC / IBC / IFC / CSFSC / NEC / NFPAIMC / IBC / IFC / CSFSC / NEC / NFPA
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QUESTIONS???QUESTIONS???


