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Introduction

¢ Causes of Premature Bag Failure

¢ Design Considerations and lrade-Offs

¢ Preventive Maintenance Programs

¢ Impoertance off Fabic & Bag Speclfications
¢ Quality: Asstrance/Quality: Control

9 Bag Vieniterng Pregraimis

¢ Extendingl Bagl Liie




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

& Design and Manufacturer

¢ Installation

» Gas Elew,

» Gas llemperature

» Gas| Acldity

9 DUSt Leading & Particle Size

¢ Cleaning lntensity/Erequency/buratien
¢ Bag Tension

9 Adjacent Bag Life




Premature Bag Failure:
Causes

& &
— Dust Abrasion — Acids
— Over Cleaning — Alkalies
— Bag llension — Condensation

_Adjacent Bag (OrganiCS, ACidS,
Water)

L/

— Excessive
iemperatine

=DewWPermit




Premature Bag Failure:
Typical Causes of Pulse Jet Bag Failures

¢ Dust on “clean side” — accelerates bag-toe-cage wear
¢ High velocity dust abrasion - Bottom of bag

¢ Chemical attack from flue gas contaminants coupled
Withr acidl dew: peint excursions

¢ Bag-te-cage abrasion - Bad fit, pooer desigm,

damaged cage

¢ Bag-te-vagranprasion - oo clese, bent cages, Migh
can Veleeity,

9 Viechanicallabrasieniin tep 1/5 el va e - misaligned
Venturier pulse pipe

9 PHOCESS UPSEl conditions ~ Eakric temperaure
capanpiliiy/excecdeds partculate IshntecUced to
o)llplel o) zitteiel < iple fzlo)fle




Premature Bag Failure:
Case Study 1 — Pulse Jet Bag

Case 1:
1 bag tested, CEB, Fiberglass w/ePTEE membrane

Results:

Holes on horizental ring SpPacers, abkrasiens on
collection side, fill direction flexes loew, “clean side”
dust: present

Conclusiens:
Physicall damage consistent Wiith bag-te=cage: alkasion

PESSIEE CalISES — EXCESSIVErCleaning) e Bags;, dUSE )
FUST Gl CAGEHNGS; IMPreRER ag-to=-Cage: it




Premature Bag Failure:
Case 1 Photos — Pulse Jet

Holes at hoerizontal
FINg SPacers In
middle of bag

(non-collection side)

)

\View! ofi heles at

hoerzental rnng
S[PACENS eI

collection side




Premature Bag Failure:
Case Study 2 — Pulse Jet Bag

Case 2:
1 bag tested, CFEB, Felt

Results:
Low perms, pearling ofi dust, streng cage lines,

moederate dust o clean side, heles aleng or In
petween vertical stringers

Conclusiens:

Ee0ed strengithr retentien;, oy, perms; duer ter-clean
Side™ contamination; Iarger hele: enla cage line Was
St te fierm allewingr dust ter entelr andlsandialast
eLREr hBlesHreminside Uit Bag had exXCESSs fialdlic
aroundicIrcUmiErence — DagrEie=cage: it ISstes, &




Premature Bag Failure
Case 2 Photos — Pulse Jet

Large hole aleng
vertical wire cage
line & seven

resulting hoeles >
(non-collection side)

View off allitheles
2lenRE R IR EVEEnH
cage! lines; fifem
collection side




Premature Bag Failure:
Case Study 3 — Pulse Jet Bag

Case 3:
1 bag tested, Fly Ash/Coal Dust, Fiberglass w/ePTEE
membrane

Results:

Clean side dust, Iew perm recevery, fallure en
Vertical cage: line, missing membrane: In multiple
areas

COREIUSIGRS:

Missine membrane Pessikiy due termanuiaciuirnmg
preplem — alleywed diusi penetiation and suksequeni
alrasion’ at cagerline: causing HeIES 1o ek




Premature Bag Failure
Case 3 Photos — Pulse Jet

Bag fallure aleng
vertical cage line
(collection side view)

" 4 BRSNS Areas oii missing
\\ ‘.“'“\W? .\'" R A \‘ AR
ﬁ*\-\ \\ré‘a\mm& N membrane: on the

collection side




Premature Bag Failure:
Typical Causes of Reverse Air Bag Failures

High velocity dust abrasion - Inside bottom of bag

Chemical attack from flue gas contaminants
coupled with acid dew point excursions
Bag-to-bag abrasion - Lew tension, oo clese,
stretching, misaligned suppoert racks

Bag-te-metal abrasion - Interference with walls or
SuUpport structure

|Mpreper bag ter thimblerattachment - Resulits 1n
nigh velecity  leakage: path

PIrOCESS UPSEl conditieons - EFalvkc temperature
capaNiny/ IS exCEcteds partcuiateN S IniredUced 1o
o)llplel e f cittzie < inle fzlof]e

ACGCIGENTS - EIres) o explesions
| NPreRER A ANHCANGRI GIINCOECITdESITN




Premature Bag Failure
Case Study — Reverse Air Bags

Case 1:
7 bags tested, CEB, Fiberglass w/ePTEFE membrane

Results:

Severe abrasion, heles, perm less, strength 1ess,
lew filllFhlex: (leadingl Indicator off abrc degradation)

ConRclusiens:
»DUSE entered clean sidervia heles — GV PERIS
yURGEr tERSIGRING Gif 192gS'— B0 1o 820 alkrasien




Premature Bag Failure:
- Case Study - RA Bag Photos

i({

RING| COVEN
ifzl0) (e
abrasion




Design Considerations & Trade-Offs

¢ Provide Required Eiltration

¢ Obtain Optimum Bag Life

¢ Provide Reguired: Cleaning Capability
¢ Distribute Gas & Dust Egually,

¢ Provide Effective Dust Removal From
Collector

INES.

Lower G/€ givesHionger vag e & lewer AR (trade-oiil;
caplaifVvs:. GPEratNG Cost)

EeeENdesIgn & RPVIRret21nsi G esign cleaningrireguenRcy (Iow)_
Longer Bag Life -4




Design:
Fabric Filter Categories

& Capacity
¢ Filtering
femperature

¢ Operating) Duiby,

¢ Cleaning Vethed
9 Elliterivieadia

¥ Ellitenne Gasy EleW,
DIECHeN

—_—

Needs
Dictated By
Specific
Application

—

— Optiens




Design:
Fabric Selection Considerations

femperature
Moisture
Chemistry
Dust Leading

Elltrabtien PErGrmance
iempenatiresivienx
Release’ Properties
ERESSUIENDIO)9
Ee/Duir21aiiicy

CEStS

Abrasiveness
Stickiness
EXplosiveness
Elammaliiiity,

Scrim
Coatings/iireatmeni
Haraware

Blends




Preventive Maintenance Programs
Daily PM Checks

» Opacity.
¢ Pressure Drop(s)

¢ Cleaningl System (anad
DAaMPEKS)

¢ lemperatures ln/Oui
¢ DUst Remoeval System

¥ EFannhemperature/\Viprauen




Preventive Maintenance Programs
Weekly PM Checks

¢ Internal Walkthrough of Clean side
¢ Internal Inspection of Hopper(s)

¢ Cleaning System

¢ Dust Removal System

» Access Doors [Leakage

¢ lRstrumentatien’ Sensers/Llines/pata

9 Review: Daily PIVIFChECKS




Preventive Maintenance Programs
Compartment Outage Checks

¢ Internal Inspection of Bags, et. al.

¢ Internal lnspection off Hopper(s)




Preventive Maintenance Programs
Annual or Extended Outage Checks

¢ Same checks as Prior Slide, Plus:

— Internal Inspection of Ducting

— Check Expansion Jeints and Furning
VaneESs

— Check Dampers




Importance of Fabric & Bag
Specifications

& Spec Is the basis for the QA/QC

¢ The detalls & comprehensive breadth
are criticail

» Witheut the spec there can be ne
FECOUISE

¥ Drawings & duanititativer acecepiainlée
LeIErances arerrequinead




Filter Bag Specification
Table of Contents

1.0 Purpose 3.4 Guarantees

2.0 Codes and Standards 3.5 Design Requirements

3.0 Technical Requirements 3.5 General Design
3.1 General 3.5.2 Bag Construction
3.2 Glessany of llerms 3.5.3 Cage Specification

3.3 Perfermance 3.5.4 Bag
Reguirements Suppert/Removal

3.3.1 General 3.5.5 Ellter Bag QA/QC
3.3.2 Speclfic Perfermance  3.5.6 Packingl & Shipping

Appendices
Appendix A= Bagheuse Operating Daite
Appendix Bl — CoaltAnalysis
Appendix € — Pulse Jets Bag AnciCage Diawing
ApRpPEenaix D= Eabfc and iaread Specfications




QA/QC Program:
Purpose and Description
¢ [0 Insure a new bag set conforms to

a material and construction
Specification

¢ Priimany fecus) on| speciiying and
testing| oiff fabric durability: &
mechzanical PErermance

9 Venhicaten off iltraben! & pressure
dreP! PEMGHIANCE

¢ Prevent contaminavonroiclean side™




QA/QC Program:
Typical Components

» \What should be dene in a typical
QA/QC program for BEPS?

— Dimensionall and construction Inspection
Off pretetype & preoduction off vags: to
VErIfy, preduct Specifications

— [Falrvalidation el mechanicall & physical
PrOPErWES) G 2K

— Ellitraenl pErerRancEe tesiing




Bag Quality Control Program

* *
— Construction — Caps
Tensile — Rings
Permeability — Bands
Mullen Burst:
MIITF Elex: Endurance ¢

Einish — [nspect fer general

Eiltration Perfornmance guality: of workmanship
Eabric Thermal — [fengith as fiaprcated

Staity (%% — [Lengith Under tension

Shifinkage) — Guffi to) thimble & cap
— @reanicVatter (1C@l) mate

— Cage: Eiit
¢
—Vauenzl
— Sitrength




QA/QC Program:
Initial Installation of Bags

¢ The bag set Is the most important item in
the baghouse

¢ [[he entire bag set and assoclated
hardware must: be properly. installed and

S| key 1@ successiiul operation

¢ lnspect: alll system compenents
thereughly velore mstaliatien andagain
pPHGE teNRItalsstart-uUp ier compliance te
SPECcIications and eI Correcl assemialy,

9 RELERSIGNING Gl RANaGS VER/ Imperiant:




Bag Monitoring Program:
Purpose and Description

¢ [0 determine the retention of strength
and flow characteristics of a bag set
With en-stream time.

¢

PDIagRestic tee)l IR assisting the clienit: ek
IS agER IR trewklesheeting a
orzle|ple)lisier




Bag Monitoring Program:
Example

6 mo. Initial Test 3 bags

1 yr. 2nd Test 3 bags
18 mo. 3 Test 3 bags

5th Test 2 bags

=AWhen falic deteroration accelerates Increase: testingl iFegUERCY/ 16! EVERY/
Shimenths Withr euiF Ivagst PEr pull/test:

Jjest Bag lecation) randem — never same hele

Eachpregramiis, clstemdesigned




Short Bag Life

Physicall Failure
0§

Plugged Fabric

Slte Specific
or
General Problem

Viechanicalt\VA/ear:
or

Chemicall Attack

Inspection
anad
Vialntenance

| ASPECHIGH
ana
=it e Eoe

Lab Tests




Means of Extending Bag Life

» Quality Evaluation of New Bags
¢ Good Installation

¢ Proper Operation (Data Menitering
and Precess Conitrol)

» Regular, Respoensive Maintenance

¢ Stfong Preventive Viaintenance
Pregram implementaiion

» Always Remoeve AllNDust Erem Clean
Side As SeeRIAS OBVIeUS




Review and Conclusions

¢ Maximize Bag Life & Minimize AP

¢ Proper Design & Detailled Specification
(Rec. Low G/C)

¢ Sufficient QA/QC Program) (Risk/Reward)
¢ Installation’ Inspection| & Cokrection

» PV & Respoensive Vaintenance ASAR

o Keep Clean; Side: Cleanr

9 Bag SetVioniterne Preogham andiikey Daita
ColIECHIoR & REeVIiew,

9 Operate\Withinr DesIghr Ranges, (EEspecially
Bagl Cleaningeg Cyele)




THANK YOU FOR LISTENING

o LAB CONTACTS (540) 265-0004

John D. McKenna Phb Principal [MCK@ETSI=INC.Com
EXEt. 293

Tlerry, G. Williamsoen Ez16)"\V/[e) LEERAV(@ETSIEINCCONN
EXE 295

Christina C. Clark Chem. Eng. CHIISHRIZC@EISISINCHCOIN
Ext. 216




