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Premature Bag Failure:Premature Bag Failure:
Factors Effecting Bag Life (PJ & RA)Factors Effecting Bag Life (PJ & RA)

Design and ManufacturerDesign and Manufacturer
InstallationInstallation
Gas FlowGas Flow
Gas TemperatureGas Temperature
Gas AcidityGas Acidity
Dust Loading & Particle SizeDust Loading & Particle Size
Cleaning Intensity/Frequency/DurationCleaning Intensity/Frequency/Duration
Bag TensionBag Tension
Adjacent Bag LifeAdjacent Bag Life



Premature Bag Failure:Premature Bag Failure:
CausesCauses

MechanicalMechanical
–– Dust AbrasionDust Abrasion
–– Over CleaningOver Cleaning
–– Bag TensionBag Tension
–– Adjacent BagAdjacent Bag

ThermalThermal
–– Excessive Excessive 

TemperatureTemperature
–– Dew PointDew Point

ChemicalChemical
–– AcidsAcids
–– AlkaliesAlkalies
–– Condensation Condensation 

(Organics, Acids,       (Organics, Acids,       
Water)Water)



Premature Bag Failure:Premature Bag Failure:
Typical Causes of Typical Causes of Pulse JetPulse Jet Bag FailuresBag Failures

Dust on Dust on ““clean sideclean side”” –– accelerates bagaccelerates bag--toto--cage wearcage wear
High velocityHigh velocity dust abrasion dust abrasion -- Bottom of bagBottom of bag
Chemical attackChemical attack from flue gas contaminants coupled from flue gas contaminants coupled 
with acid dew point excursionswith acid dew point excursions
BagBag--toto--cage abrasioncage abrasion -- Bad fit, poor design, Bad fit, poor design, 
damaged cagedamaged cage
BagBag--toto--bag abrasionbag abrasion -- Too close, bent cages, high Too close, bent cages, high 
can velocitycan velocity
Mechanical abrasionMechanical abrasion in top 1/3 of bag in top 1/3 of bag -- misaligned misaligned 
Venturi or pulse pipeVenturi or pulse pipe
Process upsetProcess upset conditions conditions -- Fabric temperature Fabric temperature 
capability exceeded; particulate is introduced to capability exceeded; particulate is introduced to 
blind or attack the fabricblind or attack the fabric



Premature Bag Failure:Premature Bag Failure:
Case Study 1 Case Study 1 –– Pulse Jet BagPulse Jet Bag

Case 1Case 1::
1 bag tested, CFB, Fiberglass w/ePTFE membrane1 bag tested, CFB, Fiberglass w/ePTFE membrane

ResultsResults::
Holes on horizontal ring spacers, abrasions on Holes on horizontal ring spacers, abrasions on 
collection side, fill direction flexes low, collection side, fill direction flexes low, ““clean sideclean side””
dust presentdust present

ConclusionsConclusions::
Physical damage consistent with bagPhysical damage consistent with bag--toto--cage abrasioncage abrasion

Possible causes Possible causes -- excessive cleaning of bags, dust or excessive cleaning of bags, dust or 
rust on cage rings, improper bagrust on cage rings, improper bag--toto--cage fitcage fit



Premature Bag Failure:Premature Bag Failure:
Case 1 Photos Case 1 Photos –– Pulse JetPulse Jet

Holes at horizontal Holes at horizontal 
ring spacers in ring spacers in 
middle of bag          middle of bag          

(non(non--collection side)collection side)

View of holes at View of holes at 
horizontal ring horizontal ring 
spacers from spacers from 
collection sidecollection side



Premature Bag Failure:Premature Bag Failure:
Case Study 2 Case Study 2 –– Pulse Jet BagPulse Jet Bag

Case 2Case 2::
1 bag tested, CFB, Felt1 bag tested, CFB, Felt

ResultsResults::
Low perms, pearling of dust, strong cage lines, Low perms, pearling of dust, strong cage lines, 
moderate dust on clean side, holes along or in moderate dust on clean side, holes along or in 
between vertical stringersbetween vertical stringers

ConclusionsConclusions::
Good strength retention, low perms due to Good strength retention, low perms due to ““clean clean 
sideside”” contamination, larger hole on a cage line was contamination, larger hole on a cage line was 
first to form allowing dust to enter and first to form allowing dust to enter and ““sandblastsandblast””
other holes from inside out.  Bag had excess fabric other holes from inside out.  Bag had excess fabric 
around circumference around circumference –– bagbag--toto--cage fit issues.cage fit issues.



Premature Bag FailurePremature Bag Failure
Case 2 Photos Case 2 Photos –– Pulse JetPulse Jet

Large hole along Large hole along 
vertical wire cage vertical wire cage 

line & seven line & seven 
resulting holes               resulting holes               

(non(non--collection side)collection side)

View of all holes View of all holes 
along or in between along or in between 

cage lines from cage lines from 
collection sidecollection side



Premature Bag Failure:Premature Bag Failure:
Case Study 3 Case Study 3 –– Pulse Jet BagPulse Jet Bag

Case 3Case 3::
1 bag tested, Fly Ash/Coal Dust, Fiberglass w/ePTFE 1 bag tested, Fly Ash/Coal Dust, Fiberglass w/ePTFE 
membranemembrane

ResultsResults::
Clean side dust, low perm recovery, failure on Clean side dust, low perm recovery, failure on 
vertical cage line, missing membrane in multiple vertical cage line, missing membrane in multiple 
areasareas

ConclusionsConclusions::
Missing membrane possibly due to manufacturing Missing membrane possibly due to manufacturing 
problem problem –– allowed dust penetration and subsequent allowed dust penetration and subsequent 
abrasion at cage line causing holes to formabrasion at cage line causing holes to form



Premature Bag FailurePremature Bag Failure
Case 3 Photos Case 3 Photos –– Pulse JetPulse Jet

Bag failure along Bag failure along 
vertical cage line               vertical cage line               

(collection side view)(collection side view)

Areas of missing Areas of missing 
membrane on the  membrane on the  

collection sidecollection side



Premature Bag Failure:Premature Bag Failure:
Typical Causes of Typical Causes of Reverse AirReverse Air Bag FailuresBag Failures

High velocityHigh velocity dust abrasion dust abrasion -- Inside bottom of bagInside bottom of bag
Chemical attackChemical attack from flue gas contaminants from flue gas contaminants 
coupled with acid dew point excursionscoupled with acid dew point excursions
BagBag--toto--bag abrasionbag abrasion -- Low tension, too close, Low tension, too close, 
stretching, misaligned support racksstretching, misaligned support racks
BagBag--toto--metal abrasionmetal abrasion -- Interference with walls or Interference with walls or 
support structuresupport structure
Improper bag to thimble attachmentImproper bag to thimble attachment -- Results in Results in 
high velocity leakage pathhigh velocity leakage path
Process upsetProcess upset conditions conditions -- Fabric temperature Fabric temperature 
capability is exceeded; particulate is introduced to capability is exceeded; particulate is introduced to 
blind or attack the fabricblind or attack the fabric
AccidentsAccidents -- Fires or explosionsFires or explosions
Improper bag fabrication or incorrect designImproper bag fabrication or incorrect design



Premature Bag FailurePremature Bag Failure
Case Study Case Study –– Reverse Air BagsReverse Air Bags

Case 1Case 1::
7 bags tested, CFB, Fiberglass w/ePTFE membrane7 bags tested, CFB, Fiberglass w/ePTFE membrane

ResultsResults::
Severe abrasion, holes, perm loss, strength loss, Severe abrasion, holes, perm loss, strength loss, 
low fill flex (leading indicator of fabric degradation)low fill flex (leading indicator of fabric degradation)

ConclusionsConclusions::
Dust entered clean side via holes Dust entered clean side via holes –– low permslow perms
Under tensioning of bags Under tensioning of bags –– bag to bag abrasionbag to bag abrasion



Premature Bag Failure:Premature Bag Failure:
Case Study Case Study -- RA Bag PhotosRA Bag Photos

Ring cover Ring cover 
fabric fabric 

abrasionabrasion



Design Considerations & TradeDesign Considerations & Trade--OffsOffs
Provide Required FiltrationProvide Required Filtration

Obtain Optimum Bag LifeObtain Optimum Bag Life

Provide Required Cleaning CapabilityProvide Required Cleaning Capability

Distribute Gas & Dust EquallyDistribute Gas & Dust Equally

Provide Effective Dust Removal From Provide Effective Dust Removal From 
CollectorCollector

N.B.N.B.
Lower G/C gives longer bag life & lower Lower G/C gives longer bag life & lower ΔΔP (tradeP (trade--off off 

capital vs. operating cost)  capital vs. operating cost)  
Good design & PM retains design cleaning frequency (low)Good design & PM retains design cleaning frequency (low)
Longer Bag LifeLonger Bag Life



Design:Design:
Fabric Filter CategoriesFabric Filter Categories

CapacityCapacity
Filtering Filtering 
TemperatureTemperature
Operating DutyOperating Duty

Cleaning MethodCleaning Method
Filter MediaFilter Media
Filtering Gas Flow Filtering Gas Flow 
DirectionDirection

Needs Needs 
Dictated By Dictated By 
Specific Specific 
ApplicationApplication

OptionsOptions



Design:Design:
Fabric Selection ConsiderationsFabric Selection Considerations

Gas StreamGas Stream
TemperatureTemperature
MoistureMoisture
ChemistryChemistry
Dust LoadingDust Loading

Dust CharacterizationDust Characterization
AbrasivenessAbrasiveness
StickinessStickiness
ExplosivenessExplosiveness
FlammabilityFlammability

FabricFabric

Filtration PerformanceFiltration Performance
Temperature MaxTemperature Max
Release PropertiesRelease Properties
Pressure DropPressure Drop
Life/DurabilityLife/Durability
CostsCosts

OtherOther
ScrimScrim
Coatings/TreatmentCoatings/Treatment
HardwareHardware
BlendsBlends



Preventive Maintenance ProgramsPreventive Maintenance Programs
Daily PM ChecksDaily PM Checks

OpacityOpacity

Pressure Drop(s)Pressure Drop(s)

Cleaning System (and Cleaning System (and 
Dampers)Dampers)

Temperatures In/OutTemperatures In/Out

Dust Removal SystemDust Removal System

Fan Temperature/VibrationFan Temperature/Vibration



Preventive Maintenance ProgramsPreventive Maintenance Programs
Weekly PM ChecksWeekly PM Checks

Internal Walkthrough of Clean sideInternal Walkthrough of Clean side

Internal Inspection of Hopper(s)Internal Inspection of Hopper(s)

Cleaning SystemCleaning System

Dust Removal SystemDust Removal System

Access Doors LeakageAccess Doors Leakage

Instrumentation Sensors/Lines/DataInstrumentation Sensors/Lines/Data

Review Daily PM ChecksReview Daily PM Checks



Preventive Maintenance ProgramsPreventive Maintenance Programs
Compartment Outage ChecksCompartment Outage Checks

Internal Inspection of Bags, et. al.Internal Inspection of Bags, et. al.

Internal Inspection of Hopper(s)Internal Inspection of Hopper(s)



Preventive Maintenance ProgramsPreventive Maintenance Programs
Annual or Extended Outage ChecksAnnual or Extended Outage Checks

Same checks as Prior Slide, Plus:Same checks as Prior Slide, Plus:

–– Internal Inspection of DuctingInternal Inspection of Ducting

–– Check Expansion Joints and Turning Check Expansion Joints and Turning 
VanesVanes

–– Check DampersCheck Dampers



Importance of Fabric & Bag Importance of Fabric & Bag 
SpecificationsSpecifications

Spec is the basis for the QA/QCSpec is the basis for the QA/QC

The details & comprehensive breadth The details & comprehensive breadth 
are criticalare critical

Without the spec there can be no Without the spec there can be no 
recourserecourse

Drawings & quantitative acceptable Drawings & quantitative acceptable 
tolerances are required tolerances are required 



Filter Bag SpecificationFilter Bag Specification
Table of ContentsTable of Contents

1.01.0 PurposePurpose
2.02.0 Codes and StandardsCodes and Standards
3.03.0 Technical RequirementsTechnical Requirements

3.13.1 GeneralGeneral
3.23.2 Glossary of TermsGlossary of Terms
3.33.3 Performance Performance 

RequirementsRequirements
3.3.13.3.1 GeneralGeneral
3.3.23.3.2 Specific PerformanceSpecific Performance

3.43.4 GuaranteesGuarantees
3.53.5 Design RequirementsDesign Requirements

3.5.13.5.1 General DesignGeneral Design
3.5.23.5.2 Bag ConstructionBag Construction
3.5.33.5.3 Cage SpecificationCage Specification
3.5.43.5.4 Bag Bag 

Support/RemovalSupport/Removal
3.5.53.5.5 Filter Bag QA/QCFilter Bag QA/QC
3.5.63.5.6 Packing & ShippingPacking & Shipping

AppendicesAppendices
Appendix A Appendix A –– Baghouse Operating DataBaghouse Operating Data
Appendix B Appendix B –– Coal AnalysisCoal Analysis
Appendix C Appendix C –– Pulse Jet Bag And Cage DrawingPulse Jet Bag And Cage Drawing
Appendix D Appendix D –– Fabric and Thread SpecificationsFabric and Thread Specifications



QA/QC Program:QA/QC Program:
Purpose and DescriptionPurpose and Description

To insure a new bag set conforms to To insure a new bag set conforms to 
a material and construction a material and construction 
specificationspecification
Primary focus on specifying and Primary focus on specifying and 
testing of fabric durability & testing of fabric durability & 
mechanical performancemechanical performance
Verification of filtration & pressure Verification of filtration & pressure 
drop performancedrop performance
Prevent contamination of Prevent contamination of ““clean sideclean side””



QA/QC Program:QA/QC Program:
Typical ComponentsTypical Components

What should be done in a typical What should be done in a typical 
QA/QC program for BFPs?QA/QC program for BFPs?

–– Dimensional and construction inspection Dimensional and construction inspection 
of prototype & production of bags to of prototype & production of bags to 
verify product specificationsverify product specifications

–– Lab validation of mechanical & physical Lab validation of mechanical & physical 
properties of fabricproperties of fabric

–– Filtration performance testingFiltration performance testing



Bag Quality Control ProgramBag Quality Control Program
FabricFabric
–– ConstructionConstruction
–– TensileTensile
–– PermeabilityPermeability
–– Mullen BurstMullen Burst
–– MIT Flex EnduranceMIT Flex Endurance
–– FinishFinish
–– Filtration PerformanceFiltration Performance
–– Fabric Thermal Fabric Thermal 

Stability (% Stability (% 
Shrinkage)Shrinkage)

–– Organic Matter (LOI)Organic Matter (LOI)

ThreadThread
–– MaterialMaterial
–– StrengthStrength

HardwareHardware
–– CapsCaps
–– RingsRings
–– BandsBands

BagsBags
–– Inspect for general Inspect for general 

quality of workmanshipquality of workmanship
–– Length as fabricatedLength as fabricated
–– Length under tensionLength under tension
–– Cuff to thimble & cap Cuff to thimble & cap 

matemate
–– Cage FitCage Fit



QA/QC Program:QA/QC Program:
Initial Installation of BagsInitial Installation of Bags

The bag set is the most important item in The bag set is the most important item in 
the baghousethe baghouse
The entire bag set and associated The entire bag set and associated 
hardware must be properly installed and hardware must be properly installed and 
is key to successful operationis key to successful operation
Inspect all system components Inspect all system components 
thoroughly before installation and again thoroughly before installation and again 
prior to initial startprior to initial start--up for compliance to up for compliance to 
specifications and for correct assemblyspecifications and for correct assembly
Retensioning of RA bags very importantRetensioning of RA bags very important



Bag Monitoring Program:Bag Monitoring Program:
Purpose and DescriptionPurpose and Description

To determine the retention of strength To determine the retention of strength 
and flow characteristics of a bag set and flow characteristics of a bag set 
with onwith on--stream time.stream time.
Used as an aid in determining the Used as an aid in determining the 
useful life and scheduling the useful life and scheduling the 
replacement of a bag set.replacement of a bag set.
Diagnostic tool in assisting the client or Diagnostic tool in assisting the client or 
his agent in troubleshooting a his agent in troubleshooting a 
baghouse.baghouse.



Bag Monitoring Program:Bag Monitoring Program:
ExampleExample

UNIT 1

1-13 1-14

1-11 1-12

1-9 1-10

1-7 1-8

1-5 1-6

1-3 1-4

1-1 1-2

** When fabric deterioration accelerates increase testing freque** When fabric deterioration accelerates increase testing frequency to every ncy to every 
3 months with four bags per pull/test3 months with four bags per pull/test

Test Bag location random Test Bag location random –– never same holenever same hole

Each program is custom designedEach program is custom designed

6 mo. Initial Test 3 bags

1 yr. 2nd Test 3 bags

18 mo. 3rd Test 3 bags

2 yr. 4th Test 3 bags

30 mo. 5th Test 2 bags

33 mo. ** 4 bags

36 mo. ** 4 bags



Short Bag LifeShort Bag Life
Physical FailurePhysical Failure

Plugged FabricPlugged Fabric

Site SpecificSite Specific

General ProblemGeneral Problem

Mechanical WearMechanical Wear

Chemical AttackChemical Attack

Inspection Inspection 
and and 

MaintenanceMaintenance

Inspection Inspection 
and and 

Failure LogFailure Log

LabLab TestsTests

oror

oror

oror



Means of Extending Bag LifeMeans of Extending Bag Life
Quality Evaluation of New BagsQuality Evaluation of New Bags
Good InstallationGood Installation
Proper Operation (Data Monitoring Proper Operation (Data Monitoring 
and Process Control)and Process Control)
Regular, Responsive MaintenanceRegular, Responsive Maintenance
Strong Preventive Maintenance Strong Preventive Maintenance 
Program ImplementationProgram Implementation
Always Remove All Dust From Clean Always Remove All Dust From Clean 
Side As Soon As ObviousSide As Soon As Obvious



Review and ConclusionsReview and Conclusions
Maximize Bag Life & Minimize Maximize Bag Life & Minimize ΔΔPP
Proper Design & Detailed Specification Proper Design & Detailed Specification 
(Rec. Low G/C)(Rec. Low G/C)
Sufficient QA/QC Program (Risk/Reward)Sufficient QA/QC Program (Risk/Reward)
Installation Inspection & CorrectionInstallation Inspection & Correction
PM & Responsive Maintenance ASAPPM & Responsive Maintenance ASAP
““Keep Clean Side CleanKeep Clean Side Clean””
Bag Set Monitoring Program and Key Data Bag Set Monitoring Program and Key Data 
Collection & ReviewCollection & Review
Operate Within Design Ranges (Especially Operate Within Design Ranges (Especially 
Bag Cleaning Cycle)Bag Cleaning Cycle)



THANK YOU FOR LISTENINGTHANK YOU FOR LISTENING

LAB CONTACTS     LAB CONTACTS     (540) 265(540) 265--00040004

John D. McKenna PhD  John D. McKenna PhD  PrincipalPrincipal jmck@etsijmck@etsi--inc.cominc.com
Ext. 293 Ext. 293 

Terry G. WilliamsonTerry G. Williamson Lab Mgr.Lab Mgr. terryw@etsiterryw@etsi--inc.cominc.com
Ext. 295 Ext. 295 

Christina C. ClarkChristina C. Clark Chem. Eng.Chem. Eng. christinac@etsichristinac@etsi--inc.cominc.com
Ext. 216Ext. 216


