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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  pr ovi di ng,  i nst al l i ng,  adj ust i ng,  
and t est i ng of  f abr i c f i l t er  t ype dust  col l ect or s 
( baghouses) .

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The baghouse i s i nt ended t o be used f or  f l ue 
gas par t i cul at e r emoval  and col l ect i on associ at ed 
wi t h coal  f i r e boi l er s or  i nci ner at or s.   Coal  f i r ed 
boi l er s appl i cabl e t o t hi s speci f i cat i on ar e t hose 
desi gned f or  pul ver i zed coal  f i r i ng,  spr eader  
t r avel i ng gr at e st oker  f i r i ng,  chai n t r avel i ng gr at e 
st oker  f i r i ng or  under f eed st oker  f i r i ng wi t h 
capaci t i es r angi ng bet ween 3. 78 and 31. 50 ki l ogr am 
30, 000 and 250, 000 pounds of  st eam per  second hour .   
I nci ner at or s appl i cabl e t o t hi s speci f i cat i on ar e 
t hose desi gned f or  bur ni ng wast es havi ng f i r i ng 
capaci t i es bet ween 454 ki l ogr ams 1, 000 pounds per  
hour  and 182 Mg 200 t ons per  day.   For  engi neer i ng 
and desi gn assi st ance on baghouses appl i ed c l ose t o 
or  out si de t hese capaci t i es,  cont act :
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Commandi ng Of f i cer  ( ESC Code 43)
NAVFAC Engi neer i ng Ser vi ce Cent er
560 Cent er  Dr i ve
Por t  Hueneme,  CA  93043- 4340
Tel ephone:  ( 805)  982- 4984

I ndi cat e on dr awi ngs who suppl i es compr essed ai r  
c l eani ng and cont r ol  syst em component s,  pi pi ng,  
val ves,  and f i t t i ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL,  I NC.  ( AMCA)

AMCA 99 ( 2016)  St andar ds Handbook

AMCA 201 ( 2002;  R 2011)  Fans and Syst ems

AMCA 210 ( 2016)  Labor at or y Met hods of  Test i ng Fans 
f or  Aer odynami c Per f or mance Rat i ng

AMCA 500- D ( 2018)  Labor at or y Met hods of  Test i ng 
Damper s f or  Rat i ng

AMCA 801 ( 2001;  R 2008)  I ndust r i al  Pr ocess/ Power  
Gener at i on Fans:   Speci f i cat i on Gui del i nes

AMCA 802 ( 2019)  I ndust r i al  Pr ocess/ Power  Gener at i on 
Fans:   Est abl i shi ng Per f or mance Usi ng 
Labor at or y Model s
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ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A53/ A53M ( 2022)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A108 ( 2013)  St andar d Speci f i cat i on f or  St eel  
Bar ,  Car bon and Al l oy,  Col d- Fi ni shed

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A167 ( 2011)  St andar d Speci f i cat i on f or  
St ai nl ess and Heat - Resi st i ng 
Chr omi um- Ni ckel  St eel  Pl at e,  Sheet ,  and 
St r i p

ASTM A242/ A242M ( 2013;  R 2018)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy St r uct ur al  St eel

ASTM A580/ A580M ( 2023)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Wi r e

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM B443 ( 2019)  St andar d Speci f i cat i on f or  
Ni ckel - Chr omi um- Mol ybdenum- Col umbi um Al l oy 
( UNS N06625) and 
Ni ckel - Chr omi um- Mol ybdenum- Si l i con Al l oy 
( UNS N06219) *  Pl at e,  Sheet ,  and St r i p

ASTM C533 ( 2017;  R 2023)  St andar d Speci f i cat i on f or  
Cal c i um Si l i cat e Bl ock and Pi pe Ther mal  
I nsul at i on

ASTM C592 ( 2022a)  St andar d Speci f i cat i on f or  Mi ner al  
Fi ber  Bl anket  I nsul at i on and Bl anket - Type 
Pi pe I nsul at i on ( Met al - Mesh Cover ed)  
( I ndust r i al  Type)

ASTM C612 ( 2014;  R 2019)  St andar d Speci f i cat i on f or  
Mi ner al  Fi ber  Bl ock and Boar d Ther mal  
I nsul at i on

ASTM D578/ D578M ( 2005;  E 2011;  R 2011)  Gl ass Fi ber  St r ands

ASTM D737 ( 2018)  St andar d Test  Met hod f or  Ai r  
Per meabi l i t y  of  Text i l e Fabr i cs

ASTM D1682 ( 1964;  R 1975e1)  Test  f or  Br eaki ng Load 
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and El ongat i on of  Text i l e Fabr i cs

ASTM D1777 ( 1996;  E 2011;  R 2011)  Thi ckness of  
Text i l e Mat er i al s

ASTM D2176 ( 1997a;  R 2007)  Fol di ng Endur ance of  Paper  
by t he M. I . T.  Test er

ASTM D3775 ( 2017;  E 2018)  St andar d Test  Met hod f or  
End ( War p)  and Pi ck ( Fi l l i ng)  Count  of  
Woven Fabr i cs

ASTM D3776/ D3776M ( 2009a;  R 2017)  St andar d Test  Met hods f or  
Mass Per  Uni t  Ar ea ( Wei ght )  of  Fabr i c

ASTM D3887 ( 1996;  R 2008)  St andar d Speci f i cat i on f or  
Tol er ances f or  Kni t t ed Fabr i cs

I NSTI TUTE OF CLEAN AI R COMPANI ES ( I CAC)

I CAC F- 2 ( 1972)  Fundament al s of  Fabr i c Col l ect or s 
and Gl ossar y of  Ter ms

I CAC F- 3 ( 2002)  Oper at i on and Mai nt enance of  Fabr i c 
Fi l t er s

I CAC F- 5 ( 1991)  Types of  Fabr i c Fi l t er s

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C37. 90. 1 ( 2013)  St andar d f or  Sur ge Wi t hst and 
Capabi l i t y  ( SWC)  Test s f or  Rel ays and 
Rel ay Syst ems Associ at ed wi t h El ect r i c 
Power  Appar at us

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531 ( 2017)  Met al  Bar  Gr at i ng Manual

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

SMACNA 1793 ( 2012)  Ar chi t ect ur al  Sheet  Met al  Manual ,  
7t h Edi t i on

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 6/ NACE No. 3 ( 2007)  Commer ci al  Bl ast  Cl eani ng

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- I - 24092 ( 1993;  Rev D;  Supp 1993;  NOt i ce 1 2021)  
I nsul at i ng Var ni shes and Sol vent l ess 
Resi ns f or  Appl i cat i ons by t he Di p Pr ocess
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MI L- T- 152 ( 1961;  Rev B;  Am 2 1966;  Not i ce 2 2000;  
Not i ce 3 2006;  Not i ce 4 2011;  Not i ce 5 
2019)  Tr eat ment ,  Moi st ur e and Fungus 
Resi st ant ,  of  Communi cat i ons,  El ect r oni c,  
and Associ at ed El ect r i cal  Equi pment

MI L- V- 173 ( 1969;  Rev C;  Am 2;  CANC Not i ce 3)  
Var ni sh,  Moi st ur e and Fungus Resi st ant  
( For  Tr eat ment  of  Communi cat i ons,  
El ect r oni c,  and Associ at ed Equi pment )

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA AP- 42 ( 1995)  Compi l at i on of  Ai r  Pol l ut i on 
Emi ssi on Fact or s

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

FS TT- P- 28 ( Rev H)  Pai nt ,  Al umi num,  Heat  Resi st i ng 
( 1200 Degr ees F. )

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 60 St andar ds of  Per f or mance f or  New 
St at i onar y Sour ces

1. 2   QUALI TY ASSURANCE

Sect i on 01 45 00 QUALI TY CONTROL,  appl i es t o t hi s sect i on.

1. 2. 1   Exper i ence

Manuf act ur er s and cont r act or s shal l  have const r uct ed not  l ess t han t hr ee 
f abr i c f i l t er  t ype dust  col l ect or s ( baghouses)  of  t he t ype t o be pr ovi ded 
i n t hi s cont r act  col l ect i ng f l yash pr oduced by [ pul ver i zed coal  f i r ed 
boi l er s]  [ [ _____]  st oker  f i r ed boi l er s]  [ i nci ner at or s]  and oper at i ng under  
t he f ol l owi ng condi t i ons:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use pl us or  mi nus 30 per cent  f or  i nl et  gas 
vol umes up t o and i ncl udi ng 23, 595 L/ s 50, 000 acf m 
and pl us or  mi nus 10 per cent  f or  gas vol umes over  
23, 595 L/ s 50, 000 acf m.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Tr eat i ng an i nl et  gas vol ume wi t hi n pl us or  mi nus [ _____]  per cent  
of  t he i nl et  gas vol ume speci f i ed i n par agr aph ent i t l ed " Desi gn 
Cr i t er i a. "

b.   Oper at i ng i n cont i nuous dut y,  nor mal  mai nt enance downt i me 
i ncl uded,  f or  not  l ess t han t wo year s at  a mi ni mum ef f i c i ency of  
98 per cent .

1. 2. 2   Model  St udy

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Choose model  dust  whi ch wi l l  f ol l ow 
t r aj ect or i es and deposi t i ons geomet r i cal l y s i mi l ar  
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t o t hose of  t he f l yash char act er i st i cs as speci f i ed 
i n par agr aph ent i t l ed " Desi gn Cr i t er i a. "   Pr oper  
scal i ng must  i ncl ude cent r i f ugal  and gr avi t y f or ce 
ef f ect s.   Ref er  t o El ect r i c Power  Resear ch I nst i t ut e 
Repor t  C5- 2427,  Devel opment  of  Gui del i nes f or  
Opt i mum Baghouse Fl ui d Dynami c Syst em Desi gn,  June 
1982.   I n t hi s r epor t ,  EPRI  det er mi ned t hat  f i nel y 
gr ound cor k dust  ( 200/ 0 mesh)  wi t h a mass mean 
di amet er  of  38. 3 um ef f ect i vel y s i mul at es f l yash 
wi t h a 24. 4 um mass mean di amet er .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Conduct  a t hr ee- di mensi onal  model  st udy t o anal yze and opt i mi ze pr essur e 
l osses,  vel oci t y pr of i l es,  and dust  f l ow di st r i but i on t hr ough t he baghouse 
syst em.   Model  shal l  r epr esent  t he syst em f r om t he [ ai r  heat er ]  
[ economi zer ]  [ _____]  out l et  t o t he st ack i nl et ,  r educed t o not  l ess t han 
1: 100 1/ 8 scal e.   Const r uct  model  f r om t r anspar ent  t her mopl ast i c;  
di mensi onal  t ol er ances shal l  be pl us or  mi nus 1. 50 mm 1/ 16 i nch.  Per f or m 
t est s at  30,  50,  75,  100,  and 125 per cent  of  maxi mum cont i nuous f l ow 
r at i ng usi ng [ _____] .   Modi f y t he model  t o mi ni mi ze syst em pr essur e l osses 
and t o pr ovi de uni f or m,  wi t hi n pl us or  mi nus 10 per cent  of  t he mean,  gas 
f l ow and dust  f l ow di st r i but i on at  baghouse i nl et  f l ange,  i nl et  mani f ol d,  
out l et  mani f ol d,  hopper s,  and t he i nl et  and out l et  of  each compar t ment  
i ncl udi ng t he bag r egi on.   Ret est  t o pr ove mi ni mum syst em pr essur e l osses,  
and uni f or m gas f l ow and dust  f l ow di st r i but i on.   Not i f y Cont r act i ng 
Of f i cer  or  desi gnat ed Gover nment  r epr esent at i ve of  t est  dat es i n wr i t i ng 
no l ess t han 15 wor ki ng days pr i or  t est s so t hat  Cont r act i ng Of f i cer  or  
desi gnat ed Gover nment  r epr esent at i ve may wi t ness bot h t est s. I ncor por at e 
modi f i cat i ons i nt o f i nal  desi gn.

1. 2. 3   Bag Fabr i c Guar ant ee

Pr i or  t o manuf act ur i ng bags,  t est  f i ni shed mat er i al  l ot s t o ensur e f abr i c 
meet s par agr aph ent i t l ed " Desi gn Cr i t er i a. "   Mat er i al  l ot  t est s shal l  
i ncl ude:

a.   Yar n wei ght :   ASTM D578/ D578M

b.   Per meabi l i t y :   ASTM D737

c.   Tensi l e st r engt h:   ASTM D1682

d.   Thi ckness:   ASTM D1777

e.   M. I . T.  f l ex:   ASTM D2176

f .   Count :   ASTM D3775

g.   Fabr i c wei ght :   ASTM D3776/ D3776M

h.   Bur st i ng st r engt h:   ASTM D3887

1. 2. 4   Bag Guar ant ee

Bags and har dwar e shal l  as speci f i ed i n par agr aph ent i t l ed " Desi gn 
Cr i t er i a"  and par agr aph ent i t l ed " Bags and Har dwar e, "  and shal l  be 
guar ant eed f or  t wo cal endar  year s f r om st ar t up dur i ng whi ch t i me bags 
whi ch have abr asi ons,  hol es or  t ear s,  and har dwar e whi ch have cor r osi on,  
shar p edges,  bends,  bad wel ds,  or  bur r s shal l  be r epl aced f r ee of  char ge 
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t o t he Gover nment .   Damage t o bags and har dwar e due t o obvi ous oper at or  
negl i gence i s not  cover ed by t hi s guar ant ee.   Do not  use spar e bags and 
har dwar e as r epl acement s.   Shoul d r epl acement s exceed 10 per cent  i n any 
compar t ment  dur i ng t he t wo year  per i od,  r epl ace bags and har dwar e i n t hat  
compar t ment  f r ee of  char ge t o t he Gover nment .   Guar ant ee r epl acement  bags 
and har dwar e f or  an addi t i onal  t wo year s.

1. 2. 5   Cer t i f i cat e

1. 2. 5. 1   Cer t i f i cat e of  Exper i ence

I ncl ude:

a.   Li st  of  not  l ess t han t hr ee baghouses at  separ at e f aci l i t i es meet i ng 
t he condi t i ons as speci f i ed i n par agr aph ent i t l ed " Qual i t y Assur ance. "

b.   Each i nst al l at i on owner ' s name,  l ocat i on,  poi nt  of  cont act  f or  
oper at i on and mai nt enance,  addr ess,  and t el ephone number .

c.   Dat e of  owner ' s accept ance and st ar t up of  each i nst al l at i on.

d.   Baghouse desi gn condi t i ons at  each i nst al l at i on:   I nl et  gas vol ume,  L/ s
 acf m;  i nl et  gas t emper at ur e,  degr ees C degr ees F;  i nl et  dust  l oadi ng,  
gr ams per  l i t er  gr ai ns per  acf ;  ef f i c i ency,  per cent ;  and net  gas t o 
c l ot h r at i o,  m/ s f pm.

e.   Baghouse act ual  oper at i ng condi t i ons at  each i nst al l at i on:   I nl et  gas 
vol ume,  L/ s acf m;  i nl et  gas t emper at ur e,  degr ees C degr ees F;  i nl et  
dust  l oadi ng,  gr ams per  l i t er  gr ai ns per  acf ;  ef f i c i ency,  per cent ;  and 
net  gas t o c l ot h r at i o,  m/ s f pm.

f .   Type of  [ i nci ner at or ]  [ coal  f i r e boi l er ]  at  each i nst al l at i on.

1. 2. 5. 2   Fact or y Test  Compl et i on Cer t i f i cat i on

Submi t  cer t i f i cat e of  compl et i on f or  f act or y t est s on cont r ol  c i r cui t s,  
mechani cal  dr af t  equi pment ,  mat er i al s,  and damper s except  poppet  damper s,  
as r equi r ed i n par agr aph ent i t l ed " Sour ce Qual i t y Cont r ol . "

1. 2. 5. 3   Baghouse I nst al l at i on

Submi t  cer t i f i cat i on f r om t he f i el d r epr esent at i ve t hat  t he baghouse has 
been i nst al l ed as r ecommended by t he manuf act ur er .

1. 2. 6   Smoke Test

Pr i or  t o i nst al l i ng i nsul at i on,  per f or m smoke t est s on i nst al l ed baghouse 
[ i ncl udi ng pul se j et  weat her  encl osur e]  t o i dent i f y l eaks.   Use f or ced 
dr af t  f an t o pr essur i ze baghouse.   Not i f y Cont r act i ng Of f i cer  or  
desi gnat ed Gover nment  r epr esent at i ve of  t est  dat e i n wr i t i ng not  l ess t han 
15 wor ki ng days pr i or  t est  so t hat  Cont r act i ng Of f i cer  or  desi gnat ed 
Gover nment  r epr esent at i ve may wi t ness t est .   Repai r  l eaks bef or e 
i nst al l i ng i nsul at i on.

1. 2. 7   Par t i cul at e Emi ssi ons Test

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
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1.   Emi ssi ons must  compl y wi t h l ocal ,  st at e,  and 
f eder al  st andar ds f or  par t i cul at e and vi s i bl e 
emi ssi ons.   Not e t hat  compl i ance wi t h par t i cul at e 
emi ssi on st andar ds does not  guar ant ee compl i ance 
wi t h opaci t y st andar ds;  nor  does compl i ance wi t h 
f eder al  or  st at e st andar ds guar ant ee compl i ance wi t h 
l ocal  st andar ds.

2.   Opaci t y i s i nf l uenced by par t i cul at e s i ze 
di st r i but i on.   For  exampl e,  appr oxi mat el y 25 per cent  
of  t he emi ssi ons f r om st oker  f i r ed boi l er s ar e bel ow 
10 mi cr ons,  t hus a v i sual l y accept abl e st ack may 
r esul t  i n a par t i cul at e emi ssi ons l oadi ng of  0. 09s 
g/ m3 0. 04 gr ai ns per  cu f t .   However ,  appr oxi mat el y 
45 per cent  of  t he emi ssi ons f r om pul ver i zed coal  
f i r ed boi l er s ar e bel ow 10 mi cr ons,  t hus a v i sual l y 
accept abl e st ack may r esul t  i n an emi ssi ons l oadi ng 
of  0. 046 g/ m2 0. 02 gr ai ns per  cu f t .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr i or  t o baghouse accept ance,  pr ovi de si mul t aneous par t i cul at e emi ssi ons 
t est s at  t he baghouse i nl et  and at  t he baghouse out l et .   Test  t o ensur e 
par t i cul at e emi ssi ons l oadi ngs does not  exceed [ _____]  gr am per  dr y st d 
cubi c met er  gr ai ns per  dr y st d cu f t  when oper at i ng at  maxi mum cont i nuous 
f l ow r at i ng and t o ensur e accur acy of  i nl et  gr ai n l oadi ng est i mat e.   
Per f or m t hr ee t est s usi ng pr ocedur es and equi pment  as i n 40 CFR 60,  
EPA AP- 42,  Appendi x A and l ocal  r egul at i ons.   Oper at e t he syst em i n 
aut omat i c wi t hout  syst em f ai l ur e or  t r i pout ,  f or  30 days pr i or  t o 
per f or mi ng t est s.   Not i f y Cont r act i ng Of f i cer  or  desi gnat ed Gover nment  
r epr esent at i ve of  t est  dat e i n wr i t i ng not  l ess t han 15 wor ki ng days pr i or  
t est  so t hat  Cont r act i ng Of f i cer  or  desi gnat ed Gover nment  r epr esent at i ve 
may wi t ness t est .   Shoul d par t i cul at e emi ssi ons l oadi ng exceed [ _____]  
gr am per  dr y st d cu met er  gr ai ns per  dr y st d cu f t ,  Cont r act or  shal l  
modi f y baghouse t o meet  emi ssi on l i mi t s.   Ret est  baghouse,  f r ee of  char ge 
t o t he gover nment ,  t o pr ovi de compl i ance wi t h emi ssi on l i mi t s.

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G" .   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
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Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Dust  col l ect or  syst em component s

Dust  col l ect or  syst em l ayout

El ect r i cal  and pneumat i c c i r cui t  di agr ams

SD- 06 Test  Repor t s

Dust  col l ect or  model  t est s

Bag t est s

Baghouse cont r ol s t est s

Par t i cul at e emi ssi ons t est s

Mechani cal  dr af t  equi pment  t est s

Damper  t est s

Baghouse i nspect i on

SD- 07 Cer t i f i cat es

Cer t i f i cat e of  exper i ence

Dust  col l ect or  model  st udy pr ocedur es

Par t i cul at e emi ssi ons t est  pr ocedur es

Fact or y t est  compl et i on cer t i f i cat i on

Baghouse i nst al l at i on
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SD- 10 Oper at i on and Mai nt enance Dat a

Baghouse,  Dat a Package 3

I nst r ument at i on and cont r ol  syst ems,  Dat a Package 3

Bypass syst em,  Dat a Package 3

Damper s,  Dat a Package 2

Fans,  Dat a Package 3

Val ves,  Dat a Package 2

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.   I ncl ude pr ocedur es f or :

  a.  Bag pr ecoat i ng.

  b.  Baghouse st ar t up;  i ni t i al  and r out i ne.

  c.  Baghouse shut down;  shor t  dur at i on,  l ong dur at i on,  and 
emer genci es.

1. 4   DELI VERY AND STORAGE

Shi p equi pment  as shop wel ded,  f act or y assembl ed modul es,  except  when 
physi cal  s i ze,  ar r angement ,  equi pment  conf i gur at i on,  or  shi ppi ng 
l i mi t at i ons,  make t he shi pment  of  assembl ed equi pment  i mpr act i cabl e.   Do 
not  shi p modul es wi t h bags i nst al l ed.   Package bags separ at el y t o pr event  
damage dur i ng shi ppi ng,  handl i ng,  and dur i ng out door  st or age at  t he j ob 
s i t e.   Handl e,  st or e,  and pr ot ect  equi pment  and mat er i al s t o pr event  
damage bef or e and dur i ng i nst al l at i on as r ecommended by t he manuf act ur er .   
Repl ace damaged or  def ect i ve i t ems f r ee of  char ge t o t he Gover nment .   
Descr i be sect i onal  shi pment s i n pr oposal ,  ot her wi se i t  shal l  be under st ood 
t hat  equi pment  shal l  not  r equi r e f i el d assembl y.   The manuf act ur er  shal l  
pay f i el d assembl y cost s of  sect i ons,  accessor i es,  or  appur t enances not  
l i s t ed i n t he pr oposal  as r equi r i ng f i el d assembl y.

1. 5   DESI GN CRI TERI A

1. 5. 1   Det ai l  Dr awi ngs

Obt ai n appr oval  of  dust  col l ect or  model  t est s pr i or  dr awi ng submi t t al .   
Submi t  dr awi ngs f or  dust  col l ect or  syst em component s,  dust  col l ect or  
syst em l ayout ,  and el ect r i cal  and pneumat i c c i r cui t  di agr ams.   For  each 
component ,  i ndi cat e k i nd,  s i ze,  desi gn,  ar r angement ,  assembl y,  br eakdown 
f or  shi pment ,  and wei ght .   I ncl ude l ocat i ons f or  ext er nal  connect i ons,  
cont r ol s,  r emot e cont r ol  panel s,  anchor ages,  and suppor t s.  I ndi cat e 
di mensi ons f or  i nst al l at i on and cor r el at i on wi t h ot her  mat er i al s and 
equi pment .   I ncl ude f oundat i on and l oadi ng i nf or mat i on.

1. 5. 2   [ Boi l er  Dat a

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t hi s par agr aph or  t he par agr aph bel ow 
ent i t l ed " I nci ner at or  Dat a. "

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n t he bl anks bel ow usi ng f or mat  per  UFC 1- 300- 02.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Desi gn baghouse( s)  f or  oper at i on wi t h [ manual l y]  [ aut omat i cal l y]  
cont r ol l ed [ boi l er ( s)  speci f i ed i n [ _____] ]  [ boi l er ( s)  manuf act ur ed by 
[ _____] ,  Type [ _____] ,  Model  Number  [ _____] ] .   The boi l er  i s  a [ new]  
[ exi st i ng]  [ pul ver i zed coal  f i r ed boi l er ]  [ [ _____]  gr at e spr eader  st oker  
f i r ed boi l er ]  [ [ _____]  r et or t  under f eed st oker  f i r ed boi l er ]  r at ed [ _____]  
kg/ s l bs/ hr  st eam at  [ _____]  kPa psi .   Boi l er  gr oss heat  i nput  i s expect ed 
t o be [ _____]  kW MBt u/ hr  and boi l er  st eam out put  i s expect ed t o be bet ween 
[ [ _____]  and [ _____] ]  kg/ s l b/ hr .   Boi l er  shal l  bur n coal  meet i ng t he 
f ol l owi ng cr i t er i a.   The st andby f uel  i s  [ _____] .

a.   Pr oxi mat e anal ysi s,  as r ecei ved,  per cent  by wei ght :

Range

Moi st ur e [ _____]

Ash [ _____]

Vol at i l e Mat t er [ _____]

Fi xed Car bon [ _____]

Tot al 100. 00

Sul f ur [ _____]

Heat i ng Val ue,  Bt u/ hr [ _____]

b.   Ul t i mat e anal ysi s,  as r ecei ved,  per cent  by wei ght :

Range

Moi st ur e [ _____]

Car bon [ _____]

Hydr ogen [ _____]

Sul f ur [ _____]

Ni t r ogen [ _____]

Oxygen [ _____]

Ash [ _____]

Tot al 100. 00
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] 1. 5. 3   [ I nci ner at or  Dat a

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wast e st andar d c l assi f i cat i ons ar e as f ol l ows:

Type Descr i pt i on Pr i nci pl e Component s Noncombust i bl e 
Sol i ds ( Max.  
Per cent

Moi st ur e 
Cont ent  
( Max.  
Per cent )

Heat i ng 
Val ue ( kJ 
per  kg)

0 ( Tr ash) Hi ghl y combust i bl e 
wast e,  wood,  car dboar d 
car t ons,  paper ,  r ubber  
and pl ast i c scr ap,  
commer ci al  and 
i ndust r i al  sour ces

5 10 19, 805

1 ( Rubbi sh) Combust i bl e wast e,  wood 
scr aps,  car dboar d 
car t ons,  paper ,  r ags,  
and combust i bl e f l oor  
sweepi ngs.   Domest i c,  
commer ci al ,  and 
i ndust r i al  sour ces.

10 25 15, 145

* 2 ( Ref use) Rubbi sh and gar bage 7 50 10, 019

* 3 ( Gar bage) Ani mal  and veget abl e 
wast e,  r est aur ant s,  
hot el s,  
mar ket s, i nst i t ut i onal ,  
commer ci al ,  and 
i ndust r i al  sour ces

5 70 5825

* 4 ( Ani mal  
sol i ds and 
or gani c 
wast es)

Car casses,  or gans,  
sol i d or gani c wast es;  
hospi t al ,  l abor at or y,  
abat t oi r s,  ani mal  
pounds,  and si mi l ar  
sour ces

5 85 2330

Loose Paper - - 23, 300
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Type Descr i pt i on Pr i nci pl e Component s Noncombust i bl e 
Sol i ds ( Max.  
Per cent

Moi st ur e 
Cont ent  
( Max.  
Per cent )

Heat i ng 
Val ue ( kJ 
per  kg)

0 ( Tr ash) Hi ghl y combust i bl e 
wast e,  wood,  car dboar d 
car t ons,  paper ,  r ubber  
and pl ast i c scr ap,  
commer ci al  and 
i ndust r i al  sour ces

5 10 19, 805

Loose Wood - - 23, 300

Cl assi f i ed Mat er i al Hi ghl y- combust i bl e 
wast e,  paper ,  car dboar d 
car t ons i ncl udi ng up t o 
10 per cent  pl ast i cs and 
t r eat ed paper

- - 23, 300

*  Types 2,  3 and 4 ar e not  sui t abl e f or  baghouse appl i cat i ons.   I ncl ude ash 
anal ysi s i f  avai l abl e.
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Type Descr i pt i on Pr i nci pl e Component s Noncombust i bl e 
Sol i ds ( Max.  
Per cent

Moi st ur e 
Cont ent  
( Max.  
Per cent )

Heat i ng 
Val ue 
( Bt u/ l b)

0 ( Tr ash) Hi ghl y combust i bl e 
wast e,  wood,  car dboar d 
car t ons,  paper ,  r ubber  
and pl ast i c scr ap,  
commer ci al  and 
i ndust r i al  sour ces

5 10 8, 500

1 ( Rubbi sh) Combust i bl e wast e,  wood 
scr aps,  car dboar d 
car t ons,  paper ,  r ags,  
and combust i bl e f l oor  
sweepi ngs.   Domest i c,  
commer ci al ,  and 
i ndust r i al  sour ces.

10 25 6, 500

* 2 ( Ref use) Rubbi sh and gar bage 7 50 4, 300

* 3 ( Gar bage) Ani mal  and veget abl e 
wast e,  r est aur ant s,  
hot el s,  
mar ket s, i nst i t ut i onal ,  
commer ci al ,  and 
i ndust r i al  sour ces

5 70 2, 500

* 4 ( Ani mal  
sol i ds and 
or gani c 
wast es)

Car casses,  or gans,  
sol i d or gani c wast es;  
hospi t al ,  l abor at or y,  
abat t oi r s,  ani mal  
pounds,  and si mi l ar  
sour ces

5 85 1, 000

Loose Paper - - 10, 000

Loose Wood - - 10, 000
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Type Descr i pt i on Pr i nci pl e Component s Noncombust i bl e 
Sol i ds ( Max.  
Per cent

Moi st ur e 
Cont ent  
( Max.  
Per cent )

Heat i ng 
Val ue 
( Bt u/ l b)

0 ( Tr ash) Hi ghl y combust i bl e 
wast e,  wood,  car dboar d 
car t ons,  paper ,  r ubber  
and pl ast i c scr ap,  
commer ci al  and 
i ndust r i al  sour ces

5 10 8, 500

Cl assi f i ed Mat er i al Hi ghl y- combust i bl e 
wast e,  paper ,  car dboar d 
car t ons i ncl udi ng up t o 
10 per cent  pl ast i cs and 
t r eat ed paper

- - 10, 000

*  Types 2,  3 and 4 ar e not  sui t abl e f or  baghouse appl i cat i ons.   I ncl ude ash 
anal ysi s i f  avai l abl e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n t he bl anks bel ow usi ng f or mat  per  UFC 1- 300- 02.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Desi gn baghouse( s)  f or  oper at i on wi t h [ manual l y]  [ aut omat i cal l y]  
cont r ol l ed [ i nci ner at or ( s)  speci f i ed i n [ _____] ]  [ i nci ner at or ( s)  
manuf act ur ed by [ _____] ,  Type [ _____] ]  capabl e of  bur ni ng [ _____]  [ kg/ s
l b/ hr ]  [ Mgt ons per  day]  of  Type [ 0] ,  [ 1] ,  [ 2] ,  [ 3] ,  [ 4] ,  [ l oose paper ]  
[ l oose wood]  [ c l assi f i ed mat er i al ]  wast es.   Oper at i on i s expect ed t o be 
bet ween [ _____]  and [ _____]  [ kg/ s l b/ hr ]  [ Mgt ons per  day]  of  wast es.   The 
auxi l i ar y f uel  i s  [ _____] .

] 1. 5. 4   Mechani cal  Col l ect or  Dat a

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Avoi d usi ng a mechani cal  col l ect or  upst r eam 
of  a baghouse.   Si nce mechani cal  col l ect or s ar e most  
ef f ect i ve on par t i cul at e gr eat er  t han 5 mi cr ons,  
baghouse i nl et  gas condi t i ons woul d be skewed 
t owar ds a f i ner  par t i cul at e s i ze di st r i but i on.  
However ,  an excess of  f i ne par t i cul at es t ends t o 
cause baghouse pr essur e dr op and bag l i f e pr obl ems.  
Not  onl y i s t her e an i ncr eased pr essur e dr op i n t he 
baghouse due t o t he f i ner  par t i cul at es but  t he 
mechani cal  col l ect or  wi l l  add 498 t o 747 Pa 2 t o 3 
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i nches WC t o t he over al l  syst em pr essur e dr op.   Use 
a mechani cal  col l ect or  upst r eam of  a baghouse onl y 
i f  necessar y t o pr event  gl owi ng ember s ( f r om 
i nci ner at or s)  f r om bur ni ng bags.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Desi gn baghouse( s)  f or  oper at i on wi t h [ Sect i on 23 51 43. 01 20 MECHANI CAL 
CYCLONE DUST COLLECTOR OF FLUE GAS PARTI CULATES]  [ mechani cal  cycl one dust  
col l ect or ( s)  manuf act ur ed by [ _____] ,  Type [ _____] ,  Model  Number  
[ _____] ] .   The mechani cal  dust  col l ect or  [ i s  speci f i ed t o have]  [ was 
desi gned f or ]  an out l et  par t i cul at e emi ssi ons l oadi ng no gr eat er  t han 
[ _____]  gr ams per  dr y st d cu met er  gr ai ns per  dr y st d cu f t .

1. 5. 5   I nl et  Gas Condi t i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:

1.   Baghouse manuf act ur er  must  know t he expect ed 
r ange of  i nl et  gas condi t i ons.   For  oper at i on 
sensi t i ve at  r educed l oad appl i cat i ons,  eg.  st oker s 
and i nci ner at or s,  i ncl ude upset  par t i al  l oad 
condi t i ons.   Thi s i nf or mat i on can best  be suppl i ed 
by t he boi l er  or  i nci ner at or  manuf act ur er ;  
compensat e f or  syst em component  ef f ect s bet ween t he 
baghouse i nl et  and boi l er ,  or  i nci ner at or ,  out l et .

2.   For  exi st i ng i nst al l at i ons,  conduct  sour ce 
t est i ng t o det er mi ne baghouse i nl et  gas condi t i ons.   
Use EPA,  40 CFR 60,  Appendi x A,  Met hod 1 t hr ough 
Met hod 4,  t o det er mi ne gas vol ume f l owr at es.   Use 
ASME PTC 28 t o det er mi ne par t i cul at e s i ze 
di st r i but i on.   For  par t i cul at e l oadi ng onl y,  use 
EPA,  40 CFR 60,  Appendi x A,  Met hod 5,  or  Met hod 17.

3.   For  new i nst al l at i ons,  obt ai n i nl et  gas 
condi t i ons f r om t he manuf act ur er .   I f  t hi s i s not  
possi bl e,  est i mat e usi ng EPA AP- 42 emi ssi on 
f act or s.   Make cor r ect i ons f or  expect ed combust i bl e 
cont ent .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Baghouse i nl et  gas condi t i ons,  at  [ _____]  met er  f eet  above sea l evel ,  ar e:

Maxi mum Mi ni mum Peak

a.   I nl et  gas vol ume,  L/ s: [ _____] [ _____] [ _____]

b.   I nl et  gas t emper at ur e,  degr ees C: [ _____] [ _____] [ _____]

c.   Gas t emper at ur e,  degr ees C [ _____] [ _____] [ _____]

d.   Gas densi t y,  kg/ m3 [ _____] [ _____] [ _____]
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Maxi mum Mi ni mum Peak

a.   I nl et  gas vol ume,  L/ s: [ _____] [ _____] [ _____]

e.   Gas moi st ur e,  per cent  by wei ght [ _____] [ _____] [ _____]

f .   Par t i cul at e si ze di st r i but i on:

Maxi mum Mi ni mum Peak

a.   I nl et  gas vol ume,  acf m: [ _____] [ _____] [ _____]

b.   I nl et  gas t emper at ur e,  degr ees F: [ _____] [ _____] [ _____]

c.   Gas t emper at ur e,  degr ees F [ _____] [ _____] [ _____]

d.   Gas densi t y,  l b/ f t 3 [ _____] [ _____] [ _____]

e.   Gas moi st ur e,  per cent  by wei ght [ _____] [ _____] [ _____]

f .   Par t i cul at e si ze di st r i but i on:

Si ze,  Mi cr ons Maxi mum Per cent  
by Wei ght  Less 
Than Par t i c l e 
Si ze

60 [ _____]

40 [ _____]

30 [ _____]

20 [ _____]

15 [ _____]

10 [ _____]

7. 5 [ _____]

1. 0 [ _____]

Tot al [ _____]
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Maxi mum Mi ni mum

g.   Par t i cul at e l oadi ng,  gr ams per  l i t er

h.   Fl yash speci f i c vol ume ( l oose)  f or  hopper  vol ume desi gn,  
m3/ kg

[ _____] [ _____]

i .   Fl yash densi t y ( compact ed)  f or  hopper  wei ght  desi gn,  kg/ m3 [ _____] [ _____]

j .   Excess ai r ,  per cent [ _____] [ _____]

Maxi mum Mi ni mum

g.   Par t i cul at e l oadi ng,  gr ai ns per  acf

h.   Fl yash speci f i c vol ume ( l oose)  f or  hopper  vol ume desi gn,  
f t 3/ l b

[ _____] [ _____]

i .   Fl yash densi t y ( compact ed)  f or  hopper  wei ght  desi gn,  l b/ f t 3 [ _____] [ _____]

j .   Excess ai r ,  per cent [ _____] [ _____]

1. 5. 6   Fabr i c Fi l t er  Type Dust  Col l ect or  ( Baghouse)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:

1.   Revi ew pr oj ect s t o det er mi ne f easi bi l i t y  of  
pur chasi ng an addi t i onal  compar t ment  f or  
out - of - ser vi ce mai nt enance.

2.   Pr ovi de a manual  f l ue gas bypass syst em f or  oi l  
f i r i ng st ar t up and pr ovi de al so an aut omat i c f l ue 
gas bypass syst em f or  use dur i ng oper at i onal  upset s,  
shoul d f l ue gas t emper at ur e exceed t he bag mat er i al  
t emper at ur e l i mi t  or  shoul d baghouse pr essur e dr op 
exceed par agr aph ent i t l ed " Desi gn Cr i t er i a"  by 10 
per cent .   Thi s i s par t i cul ar l y i mpor t ant  i f  t he 
st andby f uel  i s  oi l .   Local  envi r onment al  
r egul at i ons may r equi r e a wai ver  t o per mi t  t hi s 
necessar y f eat ur e.

3.   The ai r - t o- c l ot h r at i o ef f ect s t he baghouse 
pr essur e dr op,  bag f ai l ur e r at e,  and bag l i f e.  I t  i s  
dependent  upon t he bag cl eani ng syst em,  f r equency of  
c l eani ng,  and dust  l oadi ng.   Most  r ever se ai r  
baghouses have a net  ai r - t o- c l ot h r at i o of  2- 2. 5 t o 
1.   The Navy r ecommends use 2 t o 1.   Most  pul se j et  
baghouses wi l l  have a net  ai r - t o- c l ot h r at i o of  
4- 4. 5 t o 1,  based on a cont i nuous cl eani ng cycl e.   
The Navy r ecommends use 4 t o 1.

4.   Pr essur e dr op acr oss t he baghouse,  measur ed 
af t er  t he bags have had t i me t o season i n ser vi ce,  
i s  a f unct i on of  t he ai r - t o- c l ot h r at i o,  i nl et  dust  
l oadi ng,  and dust  par t i cul at e char act er i st i cs.   For  
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a 2 t o 1 ai r - t o- c l ot h r at i o and 4. 60 g/ m3 2 gr ai ns 
per  acf  i nl et  dust  l oadi ng,  t he f l ange t o f l ange 
pr essur e dr op shoul d be appr oxi mat el y 1245 Pa 5 
i nches WC.

5.   Use a 55 degr ee hopper  val l ey angl e unl ess t he 
ash i s " st i cky"  as f or  West er n coal ,  or  i f  moi st ur e 
cont ent  i s hi gh;  t hen use a 60 degr ee angl e.   Ash 
hopper  col l ect i on capaci t y shoul d be appr oxi mat el y 8 
t o 10 hour s usi ng 1/ 3 of  t he hopper  vol ume.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Desi gn baghouse( s)  compl et e wi t h st r uct ur al  suppor t s,  weat her  encl osur e,  
mani f ol ds,  duct wor k,  damper s,  bags,  bag cl eani ng syst em,  hopper s,  and 
accessor i es t o meet  OSHA r egul at i ons,  I CAC F- 2,  I CAC F- 3,  I CAC F- 5,  and 
t he f ol l owi ng cr i t er i a.   Base appl i cabl e cr i t er i a on maxi mum f l ow 
condi t i ons speci f i ed i n t he above par agr aph wi t h t wo compar t ment s out  of  
ser vi ce;  one out  of  ser vi ce f or  c l eani ng and one out  of  ser vi ce f or  
mai nt enance.

a.   Maxi mum out l et  par t i cul at e emi ssi ons l oadi ng,  gr ams per  dr y st d cu 
met er  gr ai ns per  dr y st d cu f t  [ _____]

b.   Maxi mum gas vel oci t y,  m/ s f ps [ _____]

c.   Mi ni mum number  of  onl i ne compar t ment s ____4____

d.   Maxi mum net  ai r - t o- c l ot h r at i o,  L/ s per  sq met er  acf m per  sq f t  ( at  
maxi mum cont i nuous r at i ng,  i ncl udi ng vol ume used f or  r ever se ai r )  
[ _____]

e.   Mi ni mum syst em pr essur e dr op,  Pa i nches WC ( f r om i nl et  f l ange t o 
out l et  f l ange)  [ _____]

f .   Maxi mum syst em pr essur e dr op,  Pa i nches WC ( f r om i nl et  f l ange t o 
out l et  f l ange)  [ _____]

g.   Mi ni mum i ndi v i dual  hopper  st or age capaci t y,  hour s [ _____]

h.   Mi ni mum i ndi v i dual  hopper  st or age capaci t y,  cu m cu f t [ _____]

i .   Mi ni mum hopper  val l ey angl e,  degr ees f r om hor i zont al  ___55___

j .   Maxi mum negat i ve pr essur e,  Pa i nches WC [ _____]

k.   Maxi mum snow l oad,  kg/ m2 psf  [ _____]

l .   Maxi mum wi nd l oad,  kg/ m2 psf  [ _____]

m.   Maxi mum l i ve l oad,  kg/ m2 psf  [ _____]

1. 5. 7   [ Bags- - Rever se Ai r  Cl eani ng Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t hi s par agr aph or  t he f ol l owi ng 
par agr aph ent i t l ed " Bags- - Pul se Jet  Cl eani ng Syst em. "

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Maxi mum bag di amet er ,  305 mm 12 i nches
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b.   Maxi mum bag l engt h,  10. 70 m 35 f eet

c.   Mi ni mum t ensi l e st r engt h ( war p di r ect i on) ,  kPa psi  [ _____]

d.   Mi ni mum t ensi l e st r engt h ( f i l l  di r ect i on) ,  kPa psi  [ _____]

e.   Mi ni mum yar n wei ght ,  g per  sq m oz per  sq yd [ _____]

f .   Mi ni mum per meabi l i t y ,  L/ s per  sq m cf m per  sq f t  ( c l ean at   125 Pa 1/ 2 
i nch WC)  [ _____]

g.   Mi ni mum t hi ckness,  mm mi l  [ _____]

h.   Mi ni mum M. I . T.  f l ex ( war p di r ect i on) ,  cycl es [ _____]

i .   Mi ni mum M. I . T.  f l ex ( f i l l  di r ect i on) ,  cycl es [ _____]

j .   Mi ni mum count ,  ends per  25 mm i nch by pi cks per  25 mm i nch [ _____]

k.   Mi ni mum f abr i c wei ght ,  2894 g per  sq m 9. 5 oz per  sq f t

l .   Mi ni mum bur st i ng st r engt h,  kPa psi  [ _____]

] 1. 5. 8   [ Bags- - Pul se Jet  Cl eani ng Syst em

a.   Maxi mum bag di amet er ,  152 mm 6 i nches

b.   Maxi mum bag l engt h,  4. 25 m 14 f eet

c.   Mi ni mum t ensi l e st r engt h ( war p di r ect i on) ,  kPa psi  [ _____]

d.   Mi ni mum t ensi l e st r engt h ( f i l l  di r ect i on) ,  kPa psi  [ _____]

e.   Mi ni mum yar n wei ght ,  g per  sq m oz per  sq yd [ _____]

f .   Mi ni mum per meabi l i t y ,  L/ s per  sq m cf m per  sq f t  ( c l ean at  125 Pa 1/ 2 
i nch WC)  [ _____]

g.   Mi ni mum t hi ckness,  mm mi l  [ _____]

h.   Mi ni mum M. I . T.  f l ex ( war p di r ect i on) ,  cycl es [ _____]

i .   Mi ni mum M. I . T.  f l ex ( f i l l  di r ect i on) ,  cycl es [ _____]

j .   Mi ni mum count ,  ends per  25 mm i nch by pi cks per  25 mm i nch [ _____]

k.   Mi ni mum f abr i c wei ght ,  4874 g per  sq m 16 oz per  sq f t

l .   Mi ni mum bur st i ng st r engt h,  kPa psi  [ _____]

] 1. 5. 9   Test

1. 5. 9. 1   Par t i cul at e Emi ssi ons Test  Pr ocedur es

I ncl ude:

a.   Name,  addr ess,  and t el ephone number  of  t est i ng or gani zat i on.
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b.   Pr ocedur es and equi pment  descr i pt i on.

c.   Anal yt i cal  t echni ques.

1. 5. 9. 2   Dust  Col l ect or  Model  Test s Repor t

Submi t  t he model  st udy r epor t  wi t hi n 45 days of  t est  compl et i on.   Model  
st udy r epor t  shal l  i ncl ude:

a.   Scal e dr awi ng of  t he model  showi ng act ual  di mensi ons and 
modi f i cat i ons,  and devi ces r equi r ed as a r esul t  of  t he model  st udy.

b.   Phot ogr aphs and vi deot ape r ecor di ngs of  model  dur i ng ai r  f l ow t est s.

c.   Uni f or m gas vel oci t y di agr ams and hi st ogr ams i ndi cat i ng t he r oot  mean 
squar e devi at i on,  st andar d devi at i on,  and mean vel oci t y,  at  l ocat i ons 
i ncl udi ng t he i nl et  and out l et  t o t he baghouse,  and t he i nl et  and 
out l et  t o each baghouse compar t ment .

d.   Test  pr ocedur es i ncl udi ng f l ow r at es,  pr essur es,  cal cul at i ons,  and 
assumpt i ons.

e.   Li st  of  and j ust i f i cat i ons f or  dynami c or  geomet r i c s i mi l i t ude 
devi at i ons i n t he model  f r om t he f ul l  s i ze uni t .

f .   Pr essur e dr op dat a at  each pr essur e t ap dur i ng each t est  r un,  
i ncl udi ng dat a f r om i ni t i al  r uns used f or  i dent i f y i ng gas f l ow 
di st r i but i on pr obl ems and t est  dat a f r om r uns made af t er  t he addi t i on 
of  suppl ement al  gas f l ow di st r i but i on devi ces.

g.   Recommendat i ons f or  t est  por t  l ocat i ons,  i nst r ument at i on moni t or  
l ocat i ons,  and f or  pr ovi di ng uni f or m gas f l ow;  br eechi ng conf i gur at i on 
changes,  gas f l ow vani ng,  st r ai ght eni ng,  or  gas di st r i but i on devi ces.

h.   Name and r esumes of  t est  per sonnel .

1. 5. 9. 3   Bag Test s Dat a

Submi t  t est  cer t i f i cat i on and sampl e f or  each f i ni shed mat er i al  l ot .   Test  
cer t i f i cat i on dat a shal l  i ncl ude,  f or  each mat er i al  l ot  anal ysi s:

a.   Yar n wei ght .

b.   Per meabi l i t y .

c.   Tensi l e st r engt h.

d.   Thi ckness.

e.   M. I . T.  f l ex.

f .   Count .

g.   Fabr i c wei ght .

h.   Bur st i ng st r engt h.
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1. 5. 9. 4   Par t i cul at e Emi ssi ons Test s Repor t

Submi t  t he par t i cul at e emi ssi on t est  r epor t  wi t hi n 45 days of  t est  
compl et i on.   Test  r epor t  shal l  i ncl ude:

a.   Pr ocess descr i pt i on.

b.   Schemat i c dr awi ngs.

c.   Test  pr ocedur es i ncl udi ng chai n of  cust ody and anal yt i cal  t echni ques.

d.   Test  r esul t s i ncl udi ng i nl et  l oadi ng,  emi ssi on r at es,  and i soki net i c 
sampl i ng r at es.

e.   Raw dat a f or  each t est  r un,  i ncl udi ng cal cul at i ons,  l oad sheet s,  and 
cal i br at i on dat a.

f .   Name and r esumes of  t est  per sonnel .

1. 5. 9. 5   Damper  Test s Repor t s

Submi t  t est  r epor t s i n accor dance wi t h t he par agr aph ent i t l ed " Damper s. "  
I n l i eu of  poppet  damper  f act or y t est s i ncl ude f i el d t est i ng r esul t s f or  
poppet  damper s at  s i mi l ar  i nst al l at i ons.

1. 5. 9. 6   Baghouse I nspect i on

Submi t  a wr i t t en i nspect i on r epor t  f r om t he baghouse manuf act ur er ' s 
ser vi ce engi neer s wi t hi n 15 days af t er  i nspect i on.

1. 6   EXTRA STOCK

Pr ovi de t en per cent  of  t ot al  bags and t wo per cent  of  t ot al  cages as 
spar es.  Pr ovi de f l uor escent  powder  f or  one year  of  nor mal  i nspect i ons and 
pr ovi de a por t abl e ul t r avi ol et  l i ght  t o l eak t est  t he bags.

1. 7   MODEL

1. 7. 1   Dust  Col l ect or  Model  St udy Pr ocedur es

I ncl ude:

a.   Name,  addr ess,  and t el ephone number  of  t est i ng or gani zat i on.

b.   Pr ocedur es and equi pment  t o be used.

c.   Model  desi gn and const r uct i on.

d.   Model  dust  use j ust i f i cat i on.

1. 7. 2   Del i ver y

Del i ver  model  used dur i ng model  st udy,  i ncl udi ng a suppor t  t abl e,  [ t o t he 
Cont r act i ng Of f i cer ]  wi t hi n one year  of  st ar t up of  t he f ul l  s i ze uni t .
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PART 2   PRODUCTS

2. 1   MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on pr esent s 
nonpr opr i et y mat er i al s and equi pment .   When t he 
gui de speci f i cat i on i s edi t ed or  suppl ement ed t o 
sui t  pr oj ect  r equi r ement s,  exer ci se car e t o pr esent  
a pr oj ect  speci f i cat i on sect i on whi ch cont ai ns no 
pr opr i et ar y mat er i al s or  equi pment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de mat er i al s sui t ed f or  t he i nt ended ser vi ce.   The mat er i al  of  par t s 
exposed t o t he f l ue gas shal l  wi t hst and chemi cal  act i on of  f l ue gas and 
f l yash.

2. 1. 1   Gener al

Pr ovi de t he f ol l owi ng mat er i al s and mi ni mum t hi cknesses:

a.   Duct wor k (  6 mm 1/ 4 i nch) :   ASTM A36/ A36M

b.   Hopper s (  6 mm 1/ 4 i nch) :   ASTM A36/ A36M

c.   Housi ng (  6 mm 1/ 4 i nch) :   ASTM A36/ A36M

d.   St r uct ur al  st eel  (  6 mm 1/ 4 i nch) :   ASTM A36/ A36M

e.   Tube sheet  (  6 mm 1/ 4 i nch) :   ASTM A36/ A36M

f .   Weat her  encl osur e (  6 mm 1/ 4 i nch) :   ASTM A36/ A36M

g.   Fl oor  gr at i ng:  NAAMM MBG 531

h.   St ai r  t r ead gr at i ng:  NAAMM MBG 531

i .   Weat her  encl osur e r oof  and t op sur f ace of  appur t enant  st r uct ur es (  
6. 40 mm 1/ 4 i nch) :   ASTM A242/ A242M,  Type I ,  r ai sed pat t er n pl at e.

2. 1. 2   I nsul at i on

I nsul at e baghouse duct wor k i ncl udi ng [ r ever se ai r  duct wor k, ]  i nl et  
mani f ol d duct wor k,  and out l et  mani f ol d duct wor k,  hopper s,  housi ng,  and 
weat her  encl osur e.   Do not  use mat er i al s cont ai ni ng asbest os,  magnesi um 
oxi de,  or  Mi ca.   Pr ovi de t he f ol l owi ng mat er i al s and mi ni mum t hi cknesses:

a.   Duct wor k (  80 mm 3 i nches) :   ASTM C592,  mi ner al  f i ber  bl anket ;  or  
ASTM C612,  mi ner al  f i ber  bl ock.

b.   Hopper s (  100 mm 4 i nches)  ( wi t h 50 mm 2 i nchai r  gap) :  ASTM C533,  
cal c i um si l i cat e bl ock;  ASTM C592,  mi ner al  f i ber  bl anket ;  or  ASTM C612,  
mi ner al  f i ber  bl ock.

c.   Housi ng (  100 mm 4 i nches) :   ASTM C533,  cal c i um si l i cat e bl ock;  
ASTM C592,  mi ner al  f i ber  bl anket ;  or  ASTM C612,  mi ner al  f i ber  bl ock.

d.   Weat her  encl osur e (  80 mm 3 i nches) :   ASTM C533,  cal c i um si l i cat e.
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2. 1. 3   Casi ng

Case baghouse duct wor k i ncl udi ng [ r ever se ai r  duct wor k, ]  i nl et  mani f ol d 
duct wor k,  and out l et  mani f ol d duct wor k,  hopper s,  housi ng,  and weat her  
encl osur e.   Pr ovi de t he f ol l owi ng mat er i al s and mi ni mum casi ng t hi cknesses:

a.   Top duct wor k sur f ace and weat her  encl osur e r oof  (  2 mm 0. 080 i nch) :   
ASTM B209M ASTM B209,  f l at  al umi num sheet  suppor t ed t o per mi t  use as a 
wal k i ng sur f ace wi t hout  causi ng di st or t i on or  damage.

b.   Al l  ot her  sur f aces (  100 mm 4 i nch r i b)  (  1. 25 mm 0. 050 i nch) :   
ASTM B209M ASTM B209,  unpai nt ed al umi num panel  and st ucco embossed.

2. 2   BAGS AND HARDWARE

2. 2. 1   [ Bags and Har dwar e,  Rever se Ai r  Cl eani ng Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t hi s par agr aph or  t he par agr aph bel ow 
ent i t l ed " Bags and Har dwar e,  Pul se Jet  Cl eani ng 
Syst em. "

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de gl ass f i ber  bags,  3 kg per  sq m 9. 5 oz per  sq f t ,  3 by 1 t wi l l  
weave,  as speci f i ed i n par agr aph ent i t l ed " Desi gn Cr i t er i a. "   Coat  bags 
wi t h 100 per cent  Tef l on B l ubr i cant  f or  10 per cent  add on wei ght .   Bags 
305 mm 12 i nches i n di amet er  and maxi mum 10. 70 met er s 35 f eet  i n l engt h 
shal l  have not  l ess t han ei ght  3 mm 1/ 8 i nchsewn- i n cadmi um pl at ed wel ded 
st eel  ant i - col l apse r i ngs.   Bags 200 mm 8 i nches i n di amet er  and maxi mum 
7. 30 met er s 24 f eet  i n l engt h shal l  have not  l ess t han f i ve 3 mm 1/ 8 i nch 
sewn- i n cadmi um pl at ed wel ded st eel  ant i - col l apse r i ngs.   Pr ovi de 
l eakpr oof  qui ck r el ease Type 301 st ai nl ess st eel  c l amps t o at t ach t he 
l ower  por t i on of  t he bags t o t he caps and t hi mbl es.   Pr ovi de an adj ust abl e 
suspensi on syst em wi t hout  usi ng nut s and bol t s t o at t ach t he upper  por t i on 
of  t he bags.   Cadmi um pl at e bag caps and suspensi on har dwar e whi ch come 
i nt o cont act  wi t h t he bag f abr i c.   Pr ovi de t en per cent  of  t ot al  bags as 
spar e bags.   St i t ch bags usi ng [ _____]  t hr ead.   Pr ovi de f l uor escent  powder  
f or  one year  of  nor mal  i nspect i ons and pr ovi de a por t abl e ul t r avi ol et  
l i ght  t o l eak t est  t he bags.

] 2. 2. 2   [ Bags and Har dwar e,  Pul se Jet  Cl eani ng Syst em

Pr ovi de gl ass f i ber  bags,  4874 gr am per  sq m 16 oz per  sq f t ,  3 by 1 t wi l l  
weave,  as speci f i ed i n par agr aph ent i t l ed " Desi gn Cr i t er i a. "   Coat  bags 
wi t h 100 per cent  Tef l on B l ubr i cant  f or  10 per cent  add on wei ght .   Pr ovi de 
t he manuf act ur er ' s st andar d cage desi gn i ncl udi ng vent ur i s,  pr ovi ded i t  
has a r el i abl e ser vi ce r ecor d wi t h t he bags pr oposed.   At t ach bags and 
cages t o t he t ub sheet  t o pr ovi de pr oper  ai r  seal ,  bag t ensi on,  and cage 
al i gnment .   Cl amp bags at  t op bet ween t he cage and t ube sheet  so t hat  t he 
bags may be r eadi l y r emoved wi t hout  speci al  t ool s yet  not  sway.

] 2. 3   STRUCTURAL SUPPORTS

Pr ovi de st r uct ur al  and mi scel l aneous st eel  t o f r ame and suppor t  t he 
baghouse,  duct wor k,  weat her  encl osur e,  component  par t s,  and equi pment .  
St r uct ur al  st eel  i ncl udes col umns,  beams,  t r usses,  basepl at es,  gi r t s,  
br aci ng,  pur l i ns,  gi r der s,  and hanger s.   Mi scel l aneous st eel  i ncl udes edge 
pl at es,  handr ai l s,  st ai r s,  gr at i ng,  and l adder s.   Pr ovi de st eel  suppor t s 
f or  par agr aph ent i t l ed " Access Pr ovi s i ons. "   Pr ovi de concr et e f oundat i ons,  
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anchor  bol t s,  and gr out i ng.   Al l ow 50 mm 2 i nches f or  gr out  so t hat  bot t om 
of  basepl at es ar e at  an el evat i on of  [ _____]  met er s f eet .   Desi gn 
st r uct ur al  st eel  suppor t  of  baghouse t o wi t hst and di f f er ent i al  t her mal  
expansi on and t o suppor t  i t s  own dead wei ght  pl us i nsul at i on,  t he maxi mum 
wei ght  of  accumul at ed f l yash,  and t he maxi mum l oads as speci f i ed i n 
par agr aph ent i t l ed " Desi gn Cr i t er i a, "  or  4. 8 kPa 100 psf ,  whi chever  i s 
gr eat er .   Desi gn t o suppor t  equi pment  f r om t he t op of  concr et e f oundat i ons 
set  an el evat i on of  [ [ _____]  met er sf eet ]  [ 150 mm6 i nches above gr ade] .   
Pl at f or m l i ve l oads may be excl uded.   Desi gn f or  a r oof  dead l oad of  one 
kPa 20 psf  and a l i ve l oad of  1. 50 kPa 30 psf .   Desi gn f or  sei smi c l oads 
usi ng Sect i on 22 05 48. 00 20 MECHANI CAL SOUND VI BRATI ON AND SEI SMI C 
CONTROL,  and ear t hquake r egul at i ons.   Use si t e per i ods bet ween [ [ _____]  
and [ _____] ]  [ 0. 8 and 1. 2]  seconds f or  Zone [ _____]  st r uct ur es,  whi chever  
r esul t s i n t he hi ghest  l at er al  f or ce.   Use t he nor mal  oper at i ng wei ght  of  
t he uni t  i ncl udi ng dead l oads as " W. "

2. 3. 1   Gi r t s and Openi ng Fr ames

Pr ovi de door s,  door  f r ames,  and vent i l at or s.   Pr ovi de st r uct ur al  
subf r ami ng f or  door s and vent i l at or s l ocat ed above gr ade [ _____]  met er s 
f eet .   Pr ovi de gi r t s t o suppor t  out s i de f ace of  met al  wal l  panel ,  spaced 
at  maxi mum 2. 10 met er s 7 f eet  cent er - t o- cent er .   Locat e l owest  gi r t  above 
gr ade [ [ _____]  met er s f eet ]  wi t h suppor t  at  t he wal l  base.   Desi gn gi r t  
l i ne or  out si de edge di st ance f r om t he suppor t i ng col umn cent er l i ne f or  
0. 56 met er  one f oot  10 i nches.   Pr ovi de cl osed ends or  mi t er  cut  gi r t s at  
cor ner s.

2. 3. 2   Sl i de Bear i ngs

Pr ovi de st r uct ur al  s l i de bear i ngs usi ng f l uor opl ast i c sel f - l ubr i cat i ng 
bear i ng el ement s t o ensur e cor r ect  al i gnment  and t o pr event  equi pment  
damage and st r ess.   Use sl i de bar s t o pr event  ash and di r t  f r om 
accumul at i ng on t he bear i ngs.

2. 4   DUCTWORK SYSTEM

Pr ovi de i nsul at ed weat her - t i ght  duct wor k syst em f r om t he [ economi zer ]  [ ai r  
heat er ]  [ _____]  out l et  t o t he st ack i nl et  i ncl udi ng [ r ever se ai r  
duct wor k, ]  bypass duct wor k,  and mani f ol ds compl et e wi t h t r ansi t i ons,  
st r uct ur al  st eel ,  st r uct ur al  s l i de bear i ngs,  t ur ni ng vanes,  expansi on 
j oi nt s,  damper s,  t est  por t s,  and mechani cal  dr af t  equi pment .   Wel d by 
cont i nuous f i l l et  or  compl et e penet r at i on gr oove wel ds.   Desi gn duct wor k 
syst em f or  t emper at ur es of  mi nus 12 t o pl us 204 degr ees C 10 t o 400 
degr ees F,  i nt er nal  pr essur es of  posi t i ve 5 kPa t o negat i ve 7. 60 kPa 20 t o 
negat i ve 30 i nches Wat er  Col umn ( WC) ,  vel oci t i es of  [ _____]  m/ s f ps,  and 
f or  f l yash f al l out  of  1171 kg/ m2 240 l b/ sq f t .   Pr ovi de penet r at i ons f or  
cont r ol  i nst r ument s.

2. 4. 1   Gener al  Duct wor k

Pr ovi de i nsul at ed weat her - t i ght  duct wor k.   For  duct wor k sect i ons gr eat er  
t han [ _____]  met er s f eet  i n l engt h,  pr ovi de hopper s,  c l ean- out  door s,  and 
addi t i onal  st r uct ur al  suppor t .   Do not  appl y l oads at  i nt er f ace poi nt s.   
Pr ovi de 9. 50 mm 3/ 8 i nch t hi ck t ur ni ng vanes f or  t ur ns gr eat er  t han 45 
degr ees and wher e i ndi cat ed by t he model  st udy.   Br ace t ur ni ng vanes wi t h 
pi pes and angl es but  do not  br ace wi t h r ods.   Br ace duct wor k mai nt ai ni ng 
bol t  hol d t ol er ances of  0. 8 mm 1/ 32 i nchbet ween adj acent  hol es and 1 . 50 mm
 1/ 16 i nch bet ween t wo hol es on t he same si de.   Pr ovi de bol t s,  nut s,  and 
et hyl ene pr opyl ene t er pol ymer  ( EPDM)  gasket s f or  f l anged connect i ons.
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2. 4. 2   Mani f ol ds

Pr ovi de i nsul at ed weat her - t i ght  i nl et  and out l et  mani f ol ds suppor t ed f r om 
t he baghouse st r uct ur e.   I ncl ude expansi on j oi nt s.   Locat e mani f ol ds,  
mi ni mum 6 mm 1/ 4 i nch st i f f ened ASTM A36/ A36M of  wel ded const r uct i on,  
bet ween t wo r ows of  compar t ment s and desi gn t o mi ni mi ze pr essur e dr op yet  
avoi d l ow vel oci t i es whi ch may al l ow f l yash f al l out .   Base st r uct ur al  
desi gn on t he assumpt i on t hat  mani f ol ds ar e 30 per cent  f ul l  of  f l yash.   
Taper  i nl et  mani f ol d and pr ovi de t ake- of f s t o each compar t ment s at  or  near  
t he mani f ol d bot t om t o assi st  f l yash i nt o t he compar t ment s.   Pr ovi de a 
r epl aceabl e,  abr asi on r esi st ant  baf f l e pl at e at  each compar t ment  i nl et .

2. 4. 3   Expansi on Joi nt s

Pr ovi de nonmet al l i c  bel t  expansi on j oi nt s wi t h mi ni mum 80 by 80 by 6 mm 3 
by 3 by 1/ 4 i nch car bon st eel  angl e f l anges.   Bel t  mat er i al  shal l  be 
mi ni mum 6 mm 1/ 4 i nch t hi ck,  t wo- pl y,  ar ami d or  f i ber gl ass r ei nf or ced,  
sol i d f l uor oel ast omer  pol ymer ,  spl i ced t o f or m an endl ess bel t  wi t hout  
sewn j oi nt s.   Pr ovi de nut s and bol t s t o at t ach f abr i c t o t he f l anges and 
t o at t ach expansi on j oi nt s t o t he duct wor k.   Fl ange bol t  hol es shal l  be 
f act or y punched and l ocat ed at  maxi mum 100 mm 4 i nchcent er s.

2. 4. 4   Damper s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de i t ems i n br acket s f or  r ever se ai r  
c l eani ng syst em baghouses onl y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de aut omat i cal l y cont r ol l ed damper  uni t s,  i ncl udi ng f r ami ng,  
oper at or s,  and accessor i es,  f or  t he i nduced dr af t  f an i nl et ,  [ t he r ever se 
ai r  f an i nl et , ]  t he i nl et  mani f ol d,  t he out l et  mani f ol d,  t he i nl et  of  each 
compar t ment ,  [ t he out l et  of  each compar t ment , ]  [ t he i nl et  r ever se ai r  
duct wor k, ]  and t he bypass duct wor k.   Damper s shal l  conf or m t o AMCA 500- D,  
AMCA 801,  and AMCA 802 and shal l  wi t hst and,  wi t hout  af f ect i ng damper  
oper at i on,  di f f er ent i al  t her mal  expansi on,  1464 kg/ m2 300 l b/ sq f t  f l yash 
l oad at  t he bot t om of  t he damper  f r ame,  908 kg 2, 000 pound concent r at ed 
l oad at  t he maxi mum f r ame def l ect i on poi nt ,  and maxi mum l oads speci f i ed i n 
par agr aph ent i t l ed " Desi gn Cr i t er i a. " Damper  f r ame shal l  suppor t  t he damper  
uni t  i ncl udi ng cont r ol s,  mot or s,  dr i ve mechani sms,  and seal  ai r  syst em,  
wi t h onl y one f l ange bol t ed t o t he duct wor k wi t hout  swayi ng or  wi t hout  
causi ng t he bl ade t o bl i nd.   Bear i ngs,  bear i ng mount ,  and l i nkage syst em 
i ncl udi ng connect i ons shal l  wi t hst and t hr ee t i mes t he damper  bl ade l oad 
pl us t he oper at or  out put  t or que,  at  wor st  case desi gn condi t i ons.  Damper  
uni t s shal l  i ncl ude:

a.   Pneumat i c oper at or s;  except  gui l l ot i ne damper s whi ch shal l  have t he 
manuf act ur er ' s st andar d mot or  oper at or s.   Locat e out si de of  t he gas 
st r eam and wi t hi n access f or  mai nt enance dur i ng baghouse oper at i on.

b.   Cont r ol  dr i ve uni t s wi t h per manent l y mount ed handwheel s whi ch may be 
di sengaged dur i ng pneumat i c or  mot or  oper at i on;  excl ude poppet  damper  
act uat or s.

c.   Li mi t  swi t ches t o show damper  posi t i on ( opened or  c l osed) .

d.   Mechani cal  posi t i on i ndi cat or ,  at  t he damper ,  t o show per cent  of  
damper  openi ng.
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e.   Fl anged f r ames f or  bol t i ng t o connect i ng duct wor k.

f .   Li f t i ng l ugs f or  t r anspor t at i on and i nst al l at i on handl i ng.

g.   Ext er nal ,  l ocal l y mount ed audi bl e al ar ms t o s i gnal  l oss of  seal  ai r .   
Upon l oss of  power  or  ai r ,  damper s shal l  f ai l  i n [ f ai l shut ]  [ f ai l open]  
posi t i on.

h.   Bear i ngs.   Per manent l y l ubr i cat ed,  sel f - al i gni ng bear i ngs l ocat ed 
out si de of  t he damper  uni t ,  i nsul at i on,  and l aggi ng,  so t hat  l eaki ng 
packi ng shal l  not  cont ami nat e t he bear i ng wi t h f l yash.

i .   Seal i ng st r i ps,  bol t i ng mat er i al s and backi ng st r i ps:   ASTM B443.   Not  
r equi r ed f or  i nduced dr af t  f an damper s.

j .   Nut s,  bol t s,  and washer s.   Use sel f - l ocki ng Type 316 st ai nl ess st eel ,  
Uni f i ed Number i ng Syst em Number  S31600 ( 0. 03 t o 0. 08 per cent  car bon)  
bol t s,  so t hat  damper  uni t  v i br at i ons do not  cause bol t s t o back out .

2. 4. 4. 1   Louver  Damper s

Pr ovi de t he i nduced dr af t  f an i nl et  [ and t he r ever se ai r  f an i nl et ]  wi t h 
par al l el  or  opposed ai r f oi l  l ouver  damper  uni t s.   Fr ame l engt h shal l  be 25 
mm one i nch gr eat er  t han t he bl ade wi dt h;  bl ade wi dt h shal l  be maxi mum 610 
mm 24 i nches.   Pr ovi de a mi ni mum of  t wo bl ades.   Damper s havi ng an open 
ar ea of  3. 72 t o 7. 43 sq met er  40 t o 80 sf shal l  have a mi ni mum of  t hr ee 
bl ades.   Damper s havi ng an open ar ea over  7. 43 sq met er  80 sf  shal l  have a 
mi ni mum of  f our  bl ades.   Al l owabl e bendi ng st r esses shal l  not  exceed 60 
per cent  of  y i el d at  desi gn condi t i ons.   Pr ovi de l ouver  damper  uni t s wi t h 
t he f ol l owi ng:

a.   Damper  bl ade shaf t  assembl y.   Li mi t  def l ect i ons at  maxi mum damper  seal  
condi t i ons t o L/ 360 ( L = bl ade l engt h i n mm i nches)  or   6 mm 1/ 4 i nch,  
whi chever  i s l ess,  and t o del i ver  t he f ul l  oper at or  t or que t o a bl ade 
wi t hout  exceedi ng one- t hi r d of  t he shaf t  y i el d st r ess when oper at i ng 
at  t he wor st  case desi gn condi t i ons.

b.   St uf f i ng boxes.   Pr ovi de dust - t i ght  st uf f i ng boxes,  t o seal  shaf t  
openi ngs,  so t hat  f l uor opl ast i c packi ng may be adj ust ed or  r emoved 
f r om t he out si de of  t he duct  wi t hout  r emovi ng bear i ngs or  l i nkage.

c.   Li nkage syst em.   Pr ovi de f ul l y adj ust abl e sel f - l ocki ng l i nkage syst em 
out si de of  t he damper  uni t .   Key ar ms t o t he shaf t  f or  easy r emoval .   
Pi n or  bol t  st ub shaf t s t o t he t hr ough shaf t  or  bl ade so t hat  
i ndi v i dual  damper  bl ades may be adj ust ed or  r emoved.   Use Type 304 
st ai nl ess st eel ,  Uni f i ed Number i ng Syst em Number  S30400 ( 0. 03 t o 0. 08 
per cent  car bon) ,  l i nkage pi ns or  bol t s t o connect  car bon st eel  c l evi s 
ar m t o t he st ub shaf t .   Pr ovi de t wo oper at or s on t he l i nkage syst em,  
one t o oper at e t he t op bl ade,  and one t o oper at e t he bot t om bl ade.   
The upper  bl ades shal l  c l osed f i r st ,  t hen t he bot t om bl ade shal l  
c l ose.   Desi gn l i nkage so t hat  t he number  of  bl ades oper at ed by each 
oper at or  may be changed.

d.   Lock syst em.   Pr ovi de a l ock syst em usi ng heavy- dut y padl ocks so t he 
damper  syst em can not  be oper at ed unt i l  t he padl ocks ar e r emoved.
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2. 4. 4. 2   Poppet  and But t er f l y Damper s

Pr ovi de each compar t ment  wi t h an i nl et  [ ,  an out l et ,  and an i nl et  r ever se 
ai r ]  damper  havi ng a maxi mum ai r  l eakage r at e of  0. 5 per cent  t o pr ovi de 
f or  essent i al l y  zer o l eakage at  maxi mum baghouse desi gn di f f er ent i al  
pr essur e.  Damper s shal l  be ei t her  poppet  damper s or  but t er f l y damper s wi t h 
adj ust abl e speed and st r oke oper at or s,  shaf t  packi ng gl ands,  r epl aceabl e 
seal  pl at es,  and machi ned st eel  seat i ng cyl i nder  and gui de shaf t .   Pr ovi de 
a l ock syst em t o l ock damper s c l osed t o pr ot ect  ser vi ce per sonnel .   Locat e 
shaf t s out  of  t he di r t y gas st r eam,  ot her wi se pr ovi de shaf t  seal s.

2. 4. 4. 3   Doubl e Gui l l ot i ne Damper s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   An out l et  mani f ol d damper  i s not  r equi r ed f or  
s i ngl e baghouse i nst al l at i ons.   Wher e t wo or  mor e 
baghouses shar e a s i ngl e st ack,  pr ovi de damper s at  
each baghouse out l et  mani f ol d t o pr event  f l ue gas 
f r om exi t i ng one baghouse and ent er i ng anot her .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de t he i nl et  mani f ol d,  [ t he out l et  mani f ol d, ]  and t he i nl et  bypass,  
wi t h doubl e pl at e st eel  gui l l ot i ne damper s havi ng a maxi mum ai r  l eakage 
r at e of  0. 5 per cent  t o pr ovi de f or  essent i al l y  zer o l eakage at  maxi mum 
baghouse desi gn di f f er ent i al  pr essur e.   One damper  shal l  be open whi l e t he 
ot her  damper  i s c l osed.   I ncl ude a mechani cal  cr ank f or  manual  oper at i on.  
Pr ovi de damper s wi t h car bon st eel  bonnet s over  t he t op f r ame,  r emovabl e 
s i de pl at es f or  i nspect i on of  t he damper  dr i ve assembl y,  and a r emovabl e 
bot t om pl at e f or  access t o t he f r ame seal .   Desi gn bonnet  f or  cont i nuous 
seal  ai r  pur ge and pr ovi de an ai r  r eser voi r  t o act i vat e t he damper  upon 
l oss of  pl ant  ai r .   Desi gn damper  dr i ve t o l i f t  t he damper  bl ade evenl y on 
bot h s i des.   Pr ovi de damper  uni t s wi t h t he f ol l owi ng:

a.   Seal i ng st r i ps,  bol t i ng mat er i al s and backi ng st r i ps:   ASTM B443.   
Pr ovi de bot h t he upst r eam and downst r eam si de of  bl ade wi t h seal i ng 
st r i ps ar ound t he per i pher y of  t he bl ade and on t he seat i ng sur f aces 
of  t he f r ame.

b.   Cont r ol  i nt er l ocks:   Pr ovi de cont r ol  i nt er l ocks t o pr event  damper s 
f r om si mul t aneousl y c l osi ng when t he i nduced dr af t  f an i s oper at i ng.

2. 4. 4. 4   Seal  Ai r  Syst ems

Pr ovi de each gui l l ot i ne damper  wi t h a seal  ai r  syst em,  consi st i ng of  an 
i sol at i on damper  or  val ve and a f an syst em,  mount ed ont o t he f r ame and 
l ocat ed wi t hi n access f or  mai nt enance.   Mount  so t hat  condensat i on bet ween 
t he damper s f l ows i nt o t he duct wor k.   I f  i nst al l at i on on t he damper  f r ame 
i s not  possi bl e,  pr ovi de a pl at f or m t o suppor t  t he equi pment .   Fan,  at  
desi gn condi t i ons,  shal l  suppl y t wo t i mes t he guar ant eed L/ s cf ml eakage 
r at e t hr ough t he damper s and shal l  mai nt ai n not  l ess t han 747 Pa 3 i nches 
WC bet ween t he seal  chamber  and t he f l ue gas.   Cont r ol  t he seal  chamber  
pr essur e usi ng a mi l d st eel  manual  cont r ol  damper  or  a mi ni mum 55 per cent  
ni ckel ,  20 per cent  chr omi um and 8 per cent  mol ybdenum gat e or  but t er f l y 
val ve.   Val ve shal l  oper at e on 552 t o 862 kPa ( gage)  80 t o 125 psi g 
i nst r ument  ai r  usi ng a pneumat i c pi st on oper at or .   Shoul d t he ai r  suppl y 
f ai l ,  t he pi st on act uat or  shal l  r emai n i n t he l ast  posi t i on.   Pr ovi de 
i nst r ument at i on t o moni t or  seal  ai r  syst em oper at i on;  t ube and mount  a 
4- way dual - coi l  sol enoi d val ve,  wi t h Cl ass H coi l s r at ed f or  120 VAC 
ser vi ce.   Pr ovi de t wo dual - pol e dual - t hr ow l i mi t  swi t ches,  one t o act uat e 

SECTI ON 23 51 43. 03 20  Page 31



i n t he open posi t i on,  one t o act uat e i n t he c l osed posi t i on,  and house 
wi t hi n a NEMA I CS 6,  Type 4 encl osur e.

2. 4. 5   Test  Por t s

ASTM A167,  Type 316 st ai nl ess st eel  pi pe,  Schedul e 40.   Pr ovi de t hr ee 50 mm
 2 i nch pi pe ni ppl es wi t h caps and r od- out  on t he t opsi de of  each 
gui l l ot i ne damper  seal  chamber  and pr ovi de one 50 mm 2 i nch por t  wi t h 
r od- out  on t he duct wor k adj acent  t o each gui l l ot i ne seal  chamber ,  t o 
at t ach seal  chamber  pr essur e measur ement  t ubi ng.   Pr ovi de  150 mm 6 i nch 
di amet er  t est  por t s on t he hor i zont al  s i de of  t he duct wor k f or  ai r  
pol l ut i on sampl i ng;  l ocat e t he t est  por t s upst r eam baghouse and downst r eam 
baghouse.   Por t s on duct wor k shal l  ext end 150 mm 6 i nches beyond 
st i f f ener s t o c l ear  i nsul at i on and l aggi ng.   Pr ovi de a scr ew pl ug f or  each 
t est  por t .   Coat  each pl ug wi t h an ant i sei ze l ubr i cant  appr opr i at e f or  t he 
desi gn i nl et  t emper at ur es.   Det er mi ne number ,  ar r angement ,  and l ocat i on of  
ai r  pol l ut i on sampl i ng t est  por t s usi ng 40 CFR 60,  EPA AP- 42,  Appendi x A,  
Met hod 1.   Fi nal  number ,  l ocat i on,  and ar r angement  of  t est  por t s i s 
subj ect  t o Cont r act i ng Of f i cer  appr oval .

2. 4. 6   Mechani cal  Dr af t  Equi pment

Pr ovi de mechani cal  dr af t  equi pment  compl et e wi t h oper at or s,  accessor i es,  
and f i el d ser vi ce.

2. 5   HOPPERS

Pr ovi de i nsul at ed gas t i ght  pyr ami dal  hopper s as speci f i ed i n par agr aph 
ent i t l ed " Desi gn Cr i t er i a. "   Desi gn t o wi t hst and vi br at i on due t o 
v i br at or s and di f f er ent i al  t her mal  expansi on.   Hopper s shal l  span no mor e 
t han one compar t ment .   Wel d hopper s t o t he baghouse compar t ment s usi ng 
cont i nuous f i l l et  or  compl et e penet r at i on gr oove wel ds.   Pr ovi de a mi ni mum 
300 mm 12 i nch di amet er  f l anged f l yash out l et  connect i on on each hopper .

2. 5. 1   Poke Hol e

Pr ovi de each hopper  wi t h a 100 mm 4 i nch di amet er  poke hol e ext endi ng a 
mi ni mum of  150 mm 6 i nches beyond t he st i f f ener s and t he hopper  s i de,  t o 
c l ear  i nsul at i on and l aggi ng.   I ncl ude a scr ewed cap.   Locat e t he poke 
hol e near  t he hopper  out l et  f l ange,  or i ent  t o be accessi bl e f r om t he 
pl at f or m,  and posi t i on t o per mi t  downwar d t hr ust s i nt o hopper  t hr oat .

2. 5. 2   Vi br at or s

Pr ovi de each hopper  wi t h bot h mechani cal  and manual  v i br at or s.   Mechani cal  
v i br at or s shal l  consi st  of  t wo aut omat i cal l y cont r ol l ed v i br at or s,  wi t h 
manual  over r i de cont r ol ,  set  at  mi d hei ght  and on opposi t e s i des of  t he 
hopper .   I nt er f ace vi br at or  cont r ol s wi t h t he ash evacuat i on syst em so 
t hat  v i br at or s oper at e at  t he i ncept i on of  and dur i ng an ash evacuat i on 
cycl e.  Encl ose cont r ol s i n cases t o pr event  acci dent al  ener gi z i ng of  
syst em.  Pl ace a war ni ng over  t he v i br at or  manual  over r i de cont r ol ,  
" WARNI NG;  VI BRATOR CONTROL.   DO NOT ACTI VATE UNLESS HOPPER EVACUATI ON 
SYSTEM I S OPERATI NG. "   Manual  v i br at or s shal l  consi st  of  t wo uni nsul at ed 
r ei nf or ced st r i ke pl at es set  at  mi d hei ght  and on opposi t e s i des of  t he 
hopper .  Pr ovi de st r i ke pl at es,  300 by 300 by 25 mm 12 by 12 by one i nch
ASTM A36/ A36M st eel ,  wi t hi n hi nged i nsul at ed panel s.   Pr ovi de space ar ound 
st r i ke pl at e t o swi ng a smal l  s l edge hammer .   Pr ovi de a wor k pl at f or m wi t h 
st ai r s f or  st r i ke pl at es gr eat er  t han 1. 50 met er s 5 f eet  above gr ound.

SECTI ON 23 51 43. 03 20  Page 32



2. 5. 3   Fl yash Level  Al ar m Syst em

Pr ovi de each hopper  wi t h a f l yash l evel  al ar m syst em consi st i ng of  a 
nucl ear  f l yash l evel  det ect or  and al ar m r el ays t o i ndi cat e t he 50 per cent  
hopper  capaci t y l evel  and t he empt y l evel .   The nucl ear  det ect or  shal l  be 
an expl osi on pr oof ,  Cesi um 137 si ngl e poi nt  gamma sour ce det ect or  havi ng a 
l ockabl e shut t er  mechani sm oper at ed by an ext er nal  handl e.   
Repr oduci bi l i t y  shal l  be wi t hi n one i nch.   Desi gn t o wi t hst and vi br at i on 
and t emper at ur es up t o 427 degr ees C 800 degr ees F.   I nt er l ock wi t h hopper  
access door s t o pr event  ent r y i nt o t he hopper  when t he sour ce i s 
act i vat ed.   Pr ovi de one access key per  hopper  door .   The al ar m r el ays 
shal l  be r at ed at  10 A,  120 VAC,  or  125 VDC cont i nuous dut y.   House f l yash 
l evel  det ect or  cont r ol s i n a [ expl osi on pr oof ]  [ dust pr oof ]  encl osur e and 
mount  i n an easi l y accessi bl e l ocat i on.   Syst em shal l  be oper at i onal  at  
out door  t emper at ur es bet ween mi nus 40 and 93 degr ees C 40 F and 200 
degr ees F.

2. 5. 4   Hopper  Heat er  Syst em

Pr ovi de each hopper  wi t h an aut omat i cal l y cont r ol l ed hopper  and hopper  
t hr oat  heat er  syst em abl e t o wi t hst and 454 degr ees C 850 degr ees F,  t he 
maxi mum expect ed mechani cal  ( nor mal  oper at i on)  v i br at i ons,  and manual  
( st r i ke pl at e use)  v i br at i ons.   Desi gn usi ng a mi ni mum 1. 1 heat i ng saf et y 
f act or  and a mi ni mum 1. 12 wi nd l oss.   Hopper  and hopper  t hr oat  heat er s 
wi t h i nsul at i on i n pl ace,  at  mi ni mum ambi ent  t emper at ur e of  [ _____]  
degr ees  C F,  shal l  mai nt ai n an i nt er nal  ski n t emper at ur e of  121 degr ees C 
250 degr ees F whi l e of f l i ne and dur i ng st ar t up,  and shal l  mai nt ai n an 
i nt er nal  ski n t emper at ur e of  177 degr ees C 350 degr ees F or  aci d dew poi nt  
t emper at ur e whi l e onl i ne.

2. 5. 4. 1   Hopper  Heat er s

Hopper  heat er s shal l  cover  not  l ess t han 33 per cent  of  t he t ot al  hopper  
ar ea and shal l  ext end not  l ess t han 70 per cent  up t he hopper  hei ght .  
Pr ovi de modul ar  hopper  heat er s havi ng a f l exi bl e heat i ng f ace t o conf or m 
t o t he i r r egul ar i t i es of  t he hopper  sur f ace t o pr ovi de maxi mum heat  
t r ansf er .  Wher e modul ar  heat er s do not  f i t ,  pr ovi de t ape heat er s or  
f l exi bl e bl anket  heat er s.   Heat er s shal l  be maxi mum 0. 0046 W/ mm2 3 W/ i n2 
of  r esi st ance el ement ,  wi t h a mi ni mum 6 par al l el  r esi st ance pat h,  r at ed at  
 2. 7 kw/ m2 250 W/ f t 2 but  desi gned t o oper at e at  2. 2 kW/ m2 200 W/ f t 2.   Use 
Ser i es 600 st ai nl ess st eel  al l oy or  ni ckel - chr ome heat i ng el ement s and 
encase i n a mi ni mum 20 Gage al umi num or  al umi ni zed- st eel  mount i ng pan or  
casi ng.   Pr ovi de heat er s wi t h at t ached met al  l abel s l i s t i ng t he heat er ' s 
wat t age and vol t age.

2. 5. 4. 2   Thr oat  Heat er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The hopper  t hr oat s ar e nor mal l y par t  of  t he 
ash evacuat i on val ve connect ed t o t he hopper  out l et  
f l ange.   Thi s cast  i r on val ve housi ng cr eat es a 
r est r i ct i ve out l et ,  a common ar ea f or  pl uggage 
unl ess t he f l yash i s heat ed;  t hus t he hopper  t hr oat  
heat er s ar e i nt ended f or  t he i nl et  of  t he ash 
evacuat i on val ve housi ng.   I nsul at e t he hopper  
t hr oat s wi t h a 50 mm 2 i nch ai r  gap wi t h 80 mm 3 
i nches of  i nsul at i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 23 51 43. 03 20  Page 33



Pr ovi de t ape heat er s or  f l exi bl e bl anket  heat er s havi ng a s i ngl e Ser i es 
600 st ai nl ess st eel  al l oy or  ni ckel - chr ome heat i ng el ement ,  r at ed at  2. 7 
kW/ m2 250 W/ f t 2.   Desi gn heat er s t o oper at e at  2. 2 kW/ m2 200 W/ f t 2 and t o 
r emai n on dur i ng st ar t up,  of f l i ne,  and onl i ne oper at i ng condi t i ons.   
Encase i n a mi ni mum 20 Gage al umi num or  al umi ni zed- st eel  mount i ng pan or  
casi ng.   Pr ovi de at t ached met al  l abel s l i s t i ng t he heat er ' s wat t age and 
vol t age.

2. 6   [ WEATHER ENCLOSURES- - REVERSE AI R CLEANI NG SYSTEM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he appl i cabl e par agr aph( s)  f r om t he 
f ol l owi ng:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de a weat her - t i ght  encl osur e,  i ncl udi ng l i ght i ng,  t o encl ose t he t op 
and t he bot t om of  t he baghouse.   Encl ose hopper s wi t hi n t he bot t om weat her  
encl osur e.   Conf or m t o SMACNA 1793.   Seal  j oi nt s by cont i nuous f i l l et  or  
compl et e penet r at i on gr oove wel ds.    Do not  use caul k i ng.   Desi gn 
encl osur es t o wi t hst and di f f er ent i al  t her mal  expansi on bet ween housi ng and 
weat her  encl osur es.   Desi gn weat her  encl osur e r oof  t o suppor t  mi ni mum 4. 8 
kPa 100 psf .   Space r oof  pur l i ns so t hat  r oof  deck span wi l l  not  exceed 
2. 12 m 7 f eet .   Pr ovi de addi t i onal  suppor t  f or  equi pment  pl aced on t he 
r oof .   Sl ope and ext end t op sur f ace and t op sur f aces of  appur t enant  
st r uct ur es,  but  not  l ess t han 25 mm one i nch beyond si de i nsul at i on,  t o 
al l ow wat er  r unof f  and t o pr event  pool i ng.   Pr ovi de a saf et y r ai l  ar ound 
t he t op per i met er  sur f ace,  a 80 mm 3 i nch f asci a r ai n bar r i er  of  6 mm 1/ 4 
i nch ASTM A242/ A242M st eel  pl at e,  a 80 mm 3 i nch ki ckpl at e of  6 mm 1/ 4 i nch
 ASTM A242/ A242M st eel  pl at e,  and dr ai n hol es t o per mi t  wat er  r unof f . ]

[ WEATHER ENCLOSURE- - PULSE JET CLEANI NG SYSTEM

Pr ovi de an i nsul at ed cl ean gas out l et  pl enum di r ect l y above t he bags.  
Si nce t he out l et  pl enum shal l  encl ose t he ent i r e t op of  t he baghouse,  do 
not  pr ovi de a weat her  encl osur e above t he out l et  pl enum.   However ,  encl ose 
hopper s wi t hi n a bot t om weat her  encl osur e.   Pl enum hei ght  shal l  be 
\ 7[ mi ni mum\ ^  305 mm̂ \ \ ~ one f oot ~\  gr eat er  i n hei ght  t han bags]  [ mi ni mum 
4. 50 met er s 15 f eet  when usi ng 4. 30 met er s 14 f eet  bags]  t o pr ovi de an 
i ndoor  bag r epl acement  ar ea.   Conf or m t o SMACNA 1793.   I ncl ude l i ght i ng.   
Seal  j oi nt s by cont i nuous f i l l et  or  compl et e penet r at i on gr oove wel ds.   Do 
not  use caul k i ng.   Desi gn encl osur e t o wi t hst and di f f er ent i al  t her mal  
expansi on bet ween housi ng and weat her  encl osur e.   Desi gn pl enum t o suppor t  
mi ni mum 4. 8 kPa 100 psf .   Space r oof  pur l i ns so t hat  r oof  deck span wi l l  
not  exceed 2. 13 met er s 7 f eet .   Pr ovi de addi t i onal  suppor t  f or  equi pment  
pl aced on t he r oof .   Sl ope and ext end t op sur f ace and t op sur f aces of  
appur t enant  st r uct ur es,  by not  l ess t han 25 mm one i nch beyond si de 
i nsul at i on,  t o al l ow wat er  r unof f  and t o pr event  pool i ng.   Pr ovi de a 
saf et y r ai l  ar ound t he t op per i met er  sur f ace,  a 80 mm 3 i nch f asci a r ai n 
bar r i er  of  6 mm 1/ 4 i nch ASTM A242/ A242M st eel  pl at e,  a 80 mm 3 i nch 
ki ckpl at e of  6 mm 1/ 4 i nch ASTM A242/ A242M st eel  pl at e,  and dr ai n hol es t o 
per mi t  wat er  r unof f .

] 2. 7   BAG CLEANI NG SYSTEM

2. 7. 1   Gener al

Cl ean bags by [ r ever se ai r ]  [ pul se j et ] .   Cl ean one compar t ment  at  a t i me 
on a pr edet er mi ned adj ust abl e pr ogr ammed cycl e or  when t he di f f er ent i al  
pr essur e acr oss t he bags r eaches a set  poi nt .   Pr ovi de 50 mm 2 i nch capped 
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pr essur e t aps wi t h r od- out s on each si de of  t he t ube sheet ,  accessi bl e 
f r om t he access pl at f or ms,  t o measur e di f f er ent i al  pr essur e.   Connect  
pr essur e t aps t o r emot e i ndi cat or s i n t he cont r ol  r oom usi ng mi ni mum 10 mm 
3/ 8 i nch st ai nl ess st eel  t ubi ng.   Pr ovi de t ubi ng wi t h t hr ee- way val ves,  
adj acent  t o t he pr essur e i ndi cat or s wi t hi n t he cont r ol  r oom panel ,  t o 
al l ow cl eani ng of  t he pr essur e l i nes wi t h compr essed ai r .

2. 7. 2   [ Rever se Ai r  Cl eani ng Syst em

Pr ovi de each baghouse wi t h a r ever se ai r  c l eani ng syst em i ncl udi ng t wo 
r ever se ai r  f ans,  connect i ng duct wor k,  damper s,  val ves,  and aut omat i c 
cont r ol s.   Bags shal l  gr adual l y r ei nf l at e af t er  c l eani ng.   Use ai r  f r om 
t he out l et  mani f ol d f or  r ever se ai r  c l eani ng and t o mai nt ai n t he r ever se 
ai r  duct wor k t emper at ur e above t he dewpoi nt  t emper at ur e.   Thi mbl es f or  200 
mm 8 i nch di amet er  bags shal l  be of  12 Gage car bon- st eel  pl at e,  one 
nomi nal  bag di amet er  i n l engt h,  and spaced not  l ess t han 241 mm 9 1/ 2 i nch 
on cent er s.   Thi mbl es f or  300 mm 12 i nch di amet er  bags shal l  be of  12 Gage 
car bon- st eel  pl at e,  one nomi nal  bag di amet er  i n l engt h,  and spaced not  
l ess t han 356 mm 14 i nch on cent er s.   Thi mbl es shal l  be i nl i ne,  not  
st agger ed.   Tubesheet  and bag al i gnment  shal l  be wi t hi n 3 mm 1/ 8 i nch f or  
pl umb.

2. 7. 2. 1   Rever se Ai r  Fans

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   One f an i s suf f i c i ent  f or  most  appl i cat i ons.  
However ,  t wo f ans,  each r at ed at  100 per cent  of  
r equi r ed capaci t y,  may be r equi r ed wher e i ncr eased 
r el i abi l i t y ,  l ogi st i cs,  or  ser vi ce di ct at e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de t wo heavy dut y 100 per cent  capaci t y i ndust r i al  r ever se ai r  f ans;  
one f an shal l  be pl aced on st andby whi l e t he ot her  f an i s oper at i onal .  
Each f an shal l  have a s i ngl e f l anged i nl et ,  a s i ngl e f l anged out l et ,  and 
an aut omat i cal l y oper at ed l ouver  damper .   Louver  damper s shal l  be as 
speci f i ed i n par agr aph ent i t l ed " Duct wor k Syst em"  and shal l  be desi gned 
f or  st aged cl osi ng.   Mi ni mum r ever si ng ai r  f l ow shal l  be 10 L/ s per  sq m 2 
acf m per  sf  of  net  c l ot h ar ea i n a s i ngl e compar t ment .   Fan shal l  be 
V- bel t  dr i ven by a const ant  speed mot or  t hr ough an adj ust abl e speed 
sheave,  r at ed f or  f l ow,  pr essur e,  power ,  speed of  r ot at i on,  and ef f i c i ency 
as i n AMCA 210,  AMCA 201,  and AMCA 99.   Mount  t he mot or ,  Sect i on 16,  
El ect r i cal ,  on a s l i de mot or  base desi gned t o al l ow bel t  t ensi on 
adj ust ment  f r om a scr ew mechani sm.   Pr ovi de mot or  wi t h a bel t  guar d.   
Pr ovi de a heat  s l i nger  f or  t emper at ur es above 177 degr ees C 350 degr ees F.

2. 7. 2. 2   Rever se Ai r  Damper s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y ai r  pr essur e avai l abl e f or  pneumat i c 
i nst al l at i on and l ocat i on.   I ncl ude cont r ol  wi r i ng 
i nst al l at i on as par t  of  t hi s sect i on or  as par t  of  
Di v i s i on 16,  El ect r i cal .   I f  i ncl uded i n t hi s 
sect i on,  i t  must  compl y wi t h Di v i s i on 16,  
El ect r i cal .   A dupl i cat e cont r ol  t i mer  may be 
speci f i ed i f  i ncr eased r el i abi l i t y  i s  desi r ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de each compar t ment  wi t h damper s f or  t he di r t y gas i nl et ,  t he c l ean 
gas out l et ,  and t he r ever se ai r  i nl et ,  as speci f i ed i n par agr aph ent i t l ed 
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" Duct wor k Syst em. "   The di r t y gas i nl et  damper  shal l  be a manual l y 
oper at ed poppet  or  but t er f l y damper  wi t h t he oper at or  l ocat ed wi t hi n 
access f or  mai nt enance.   The cl ean gas out l et  damper  and t he r ever se ai r  
i nl et  damper  shal l  be [ ai r  cyl i nder ]  [ el ect r i cal  mot or ]  oper at ed,  
adj ust abl e speed poppet  or  but t er f l y damper s ar r anged f or  manual  l ockout  
capabi l i t y  wi t h posi t i on i ndi cat i ng swi t ches at  bot h ends of  t r avel .   The 
cl ean gas out l et  damper  shal l  f ai l - saf e i n t he open posi t i on and t he 
r ever se ai r  damper  shal l  f ai l - saf e i n t he c l osed posi t i on.

Pul se Jet  Cl eani ng Syst em

Pr ovi de each compar t ment  wi t h a pul se j et  c l eani ng syst em i ncl udi ng 
compr essed ai r  dr yer  and f i l t er  syst em,  i sol at i on val ves,  pul se val ves,  
and pi pi ng.   Pr ovi de t ube sheet  ar r angement  and bag cl ear ance t o l i mi t  gas 
vel oci t y bet ween  bags t o a maxi mum 1. 27 m/ s 250 f pm at  desi gn 
condi t i ons.   Bag t o bag cl ear ance and bag t o wal l  c l ear ance shal l  be 
mi ni mum 50 mm 2 i nches.   Pr ovi de addi t i onal  space bet ween r ows of  bags,  i f  
necessar y,  t o c l ear  access door  suppor t s cr ossi ng t he t ube sheet .   Ar r ange 
t ube sheet  f or  i ndi v i dual  t op bag and cage r emoval ,  and r ei nf or ce f or  
mi ni mum 488 kg/ m2 100 psf  pedest r i an t r af f i c .

Dr yer  and Fi l t er  Syst em

Pr ovi de a dr yer  and f i l t er  syst em t o r emove moi st ur e and par t i cul at e f r om 
compr essed ai r  f or  pul se j et  c l eani ng.   Si ze dr yer  and f i l t er  syst em f or  
maxi mum 2 degr ees C 35 degr ees F dewpoi nt  t emper at ur e at  690 kPa ( gage)  
100 psi g,  120 per cent  of  desi gn ai r  f l ow,  and f or  90 days of  oper at i on 
wi t hout  ser vi ce under  nor mal  oper at i ng condi t i ons.   Locat e f i l t er s t o be 
easi l y accessi bl e f or  i nspect i on and ser vi ce.

Val ves and Pi pi ng

Pr ovi de each compar t ment  wi t h an i sol at i on val ve t o i sol at e t he 
compar t ment s f or  of f l i ne c l eani ng.   When of f l i ne,  i ndi v i dual l y pul se each 
r ow of  bags wi t h 483 t o 690 kPa ( gage)  70 t o 100 psi g dr y,  f i l t er ed 
compr essed ai r .   Pr ovi de each r ow wi t h a compr essed ai r  header  i ncl udi ng 
heavy dut y,  st ai nl ess st eel ,  i nt er nal ,  di aphr agm pul se val ves and sol enoi d 
act uat or s t o di st r i but e t he compr essed ai r  t o t he bags.   Di aphr agm val ves 
shal l  be f act or y wi r ed t o a j unct i on box and shal l  be no l ouder  t han 84 
dBA,  1. 50 met er s 5 f eet  f r om t he val ve.   Af t er  t he bags ar e c l eaned,  t he 
compar t ment  shal l  r emai n of f l i ne f or  [ _____]  seconds t o al l ow t he dust  t o 
set t l e i nt o t he hopper s.   Pr ovi de t he di st r i but i on pi pi ng wi t h coupl i ngs 
t o al l ow r emoval  of  pi pi ng f or  bag r epl acement .

] 2. 8   BAGHOUSE CONTROLS

2. 8. 1   Cont r ol  Funct i ons

Pr ovi de mai n baghouse cont r ol  f r om t he boi l er  pl ant  cont r ol  r oom panel  
boar d.   The mai n cont r ol  syst em shal l  i ncl ude t he f ol l owi ng oper at i onal  
and moni t or i ng f unct i ons:

a.   Aut omat i c and manual  st ar t up and shut down.   Pr ovi de manual l y i ni t i at ed 
aut omat i c st ar t up sequence.

b.   Aut omat i c baghouse cont r ol .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  pul se j et  c l eani ng syst ems bot h of f  l i ne 
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cl eani ng ( nor mal )  and on- l i ne c l eani ng ar e avai l abl e.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

c.   Aut omat i c bag cl eani ng.   Pr ovi de an aut omat i c t i mer  t o i ni t i at e 
compar t ment  c l eani ng when di f f er ent i al  pr essur e acr oss t he bags 
r eaches a set  poi nt .

d.   Pr ogr ammed bag cl eani ng.   Pr ovi de an over r i di ng t i mer  t o i ni t i at e 
compar t ment  c l eani ng on a pr edet er mi ned adj ust abl e pr ogr ammed cycl e 
i ndependent  of  pr essur e di f f er ent i al .   Pr ovi de f or  [ adj ust abl e pul se 
j et  dur at i on t i me, ]  [ adj ust abl e pul se j et  sequenci ng, ]  adj ust abl e 
c l eani ng cycl e t i me,  adj ust abl e set t l i ng t i me,  and adj ust abl e 
i sol at i on val ve oper at i on.

e.   Manual  bag cl eani ng.   Pr ovi de a manual  sel ect or  swi t ch t o al l ow manual  
compar t ment  c l eani ng.

f .   Oper at i ons moni t or i ng.   Pr ovi de gr aphi cs and audi bl e al ar ms t o moni t or  
equi pment  st at us f or  abnor mal  oper at i on,  mal f unct i on,  f ai l ur e,  or  t r i p.

g.   Aut omat i c shut down of  mal f unct i oni ng component s.   Pr ovi de aut omat i c 
and saf e shut down of  mal f unct i oni ng component s wi t h mi ni mal  di sr upt i on 
t o boi l er  oper at i onal  capabi l i t i es.

h.   Aut omat i c and manual  bypass.   Pr ovi de aut omat i c and manual  bypass f or  
out  of  ser vi ce compar t ment s or  f or  syst em upset  condi t i ons.  Desi gn 
cont r ol s t o bypass t he baghouse when t he i nl et  t emper at ur e i s bel ow 
[ _____]  degr ees C F or  above [ _____]  degr ees C F.   When a compar t ment  
i s bypassed,  excl ude f r om t he aut omat i c c l eani ng cycl e.

i .   Compar t ment  l ockout .   I nt er l ock t he aut omat i c t i mer ,  over r i di ng t i mer ,  
and manual  sel ect or  swi t ch of  each compar t ment  wi t h an i sol at i on 
swi t ch l ocat ed at  t he t ube sheet  access door  t o i sol at e t he 
compar t ment  f or  mai nt enance.

Pr ovi de t wo posi t i on sel ect or  swi t ches f or  t he f ol l owi ng:

a.   Power - - ON/ OFF

b.   Modul e- - ACTI VE/ I NACTI VE

c.   Cl eani ng Mode- - OFFLI NE/ ONLI NE

Pr ovi de moment ar y cont act  push but t ons f or  t he f ol l owi ng:

a.   Syst em- - START ( gr een head)

b.   Hopper  l evel  al ar ms

c.   Al ar m- - ACKNOWLEDGE

Pr ovi de auxi l i ar y devi ces f or  t he f ol l owi ng:

a.   Posi t i on i ndi cat i on swi t ches on i sol at i on val ves.

b.   Hopper  l evel  al ar ms.

c.   Temper at ur e i ndi cat or s,  t her mocoupl e al ar m,  and swi t ch,  t o i ni t i at e 
bypass,  at  t he baghouse i nl et .
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d.   Temper at ur e i ndi cat or s and t her mocoupl es at  t he baghouse out l et .

e.   Temper at ur e i ndi cat or s and t her mocoupl es f or  each hopper  t hr oat .

f .   Di f f er ent i al  pr essur e gages wi t h pr essur e swi t ch and audi bl e al ar m f or  
each compar t ment .

g.   Di f f er ent i al  pr essur e gages wi t h pr essur e swi t ch and audi bl e al ar m f or  
t he baghouse i nl et  and out l et .

h.   Opaci t y at  baghouse out l et .

2. 8. 2   I nst r ument at i on and Cont r ol  Syst ems

Use sol i d- st at e anal og ci r cui t r y.   Assembl e c i r cui t s usi ng r eadi l y 
avai l abl e pr et est ed component s maki ng maxi mum use of  i nt egr at ed ci r cui t s.  
Gol d pl at e pi ns and mat i ng connect or s on ni ckel  t o wi t hst and chemi cal  
at t ack by ambi ent  at mospher i c chemi cal s.   Ar r ange l ogi c el ement s on 
ci r cui t  car ds i n f unct i onal  gr oups so t hat  f ai l ur e of  a s i ngl e l ogi c 
c i r cui t  or  compar t ment  shal l  not  af f ect  mor e t han one separ at e f unct i onal  
sequence.  Memor y shal l  be st at i c.   Fact or y assembl e,  wi r e,  t est ,  and debug 
ci r cui t  car ds usi ng t he oper at i ng st at i ons and act ual  pl ug- i n cabl es f or  
t he syst em.   Test  c i r cui t  car d l ogi c i n t he compl et ed syst em f or  a mi ni mum 
of  170 hour s cont i nuous oper at i on.   Pr ovi de pr ogr ammi ng ai ds t o per mi t  
easy f i el d r epr ogr ammi ng of  adj ust abl e par amet er s.   Bat t er y power  backup 
may be appr oved by t he Cont r act i ng Of f i cer .

2. 8. 3   Syst em El ect r i cal  Power  and Power  Suppl i es

The Gover nment  shal l  f ur ni sh one 120 VAC power  sour ce f r om t he st at i on 
ser vi ce.   Pr ovi de f uses or  c i r cui t  br eaker s t o pr ot ect  each sour ce agai nst  
f aul t s,  over l oads,  and power  f ai l ur es.   Fuses,  f use panel s,  br eaker s,  and 
br eaker  panel s shal l  be r eadi l y accessi bl e and cl ear l y i dent i f i ed.   
Pr ovi de i nput  f i l t er s f or  noi se suppr essi on.   Pr ovi de a f ul l - capaci t y 
i nt er nal  DC power  suppl y f or  each bus.

2. 8. 4   Cont r ol  Dr i ve

Pr ovi de adj ust abl e speed pneumat i c cont r ol  dr i ves i ncl udi ng handwheel s,  
coupl i ngs,  adapt er s,  l i nkage syst em,  dr i ve ar ms,  and damper  ar ms,  t o 
r espond t o s i gnal s f r om t he cont r ol  syst em.   Pr ovi de dual - pol e dual - t hr ow 
l i mi t  swi t ches t o el ect r oni cal l y sense open and cl osed damper  posi t i ons 
wi t hout  usi ng a s l i de mechani sm.   The f ul l - st r oke t r avel  t i me of  t he 
damper  dr i ve pi st on i n ei t her  di r ect i on shal l  be adj ust abl e f r om one 
second t o one mi nut e.

2. 8. 5   Mai n Baghouse Cont r ol  Panel

Pr ovi de an encl osed cont r ol  panel  cabi net  f or  each baghouse.   Baghouse 
cont r ol s and i ndi cat or s shal l  i ncl ude met er s,  r ecor der s,  t her mocoupl es,  
pr essur e gages,  gr aphi cs,  annunci at or s,  power  suppl i es,  power  swi t ches,  
and wi r i ng.   The cabi net s,  3 mm 1/ 8 i nch hot - r ol l ed st eel  panel ed 
NEMA I CS 6,  Type 12 encl osur es,  r ei nf or ced i nsi de wi t h angl es and 
channel s,  shal l  have l i f t i ng l ugs f or  shi ppi ng and handl i ng.   Pr ovi de a 
shi ppi ng pal l et  f or  each cont r ol  panel  cabi net .   Cabi net s shal l  al so 
i ncl ude one t wo- t ube 40 W,  120 V f l uor escent  l i ght  f i x t ur e,  one 120 VAC 
dupl ex 3 wi r e pol ar i zed gr ounded out l et ,  t er mi nal  bl ocks,  i nt er i or  panel s 
f or  mount i ng auxi l i ar y equi pment ,  f r ont  and r ear  hi nged access door s wi t h 
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key l ocks,  cut out s wi t h r emoveabl e cover  pl at es f or  i t ems desi gnat ed as 
f ut ur e,  and f l oor  anchor i ng or  a f l oor  f oundat i on.   I nst al l  cabi net  
sect i ons s i de by s i de and pr ovi de bot t om si de openi ngs t o i nt er connect  t he 
cabl es wi t hout  r out i ng t he cabl es out si de of  t he cabi net s.   Do not  br i ng 
power  gr eat er  t han 120 V i nt o t he cabi net .   Fi l l  and gr i nd cabi net  edges 
t o a 6 mm 1/ 4 i nch r adi us.   Mai nt ai n cabi net s at  mi ni mum 125 Pa 0. 5 i nch WC
 usi ng a f an power ed by a 120 V,  s i ngl e- phase mi ni mum 0. 09 kW 1/ 8 hp 
mot or .   Pr ovi de a vent i l at i on syst em i ncl udi ng vent i l at i on l ouver s,  
gr i l l s ,  exhaust  f ans,  duct wor k,  and f i l t er s t o ensur e heat  i s di ssi pat ed.  
Fi l t er  pr essur i z i ng ai r  f or  par t i cul at es gr eat er  t han one mi cr on at  a 
mi ni mum 98. 5 per cent  ef f i c i ency.

2. 8. 5. 1   Recor der s

Pr ovi de each mi ni at ur e pen st r i p char t  r ecor der  wi t h an engr aved scal ed 
l egend pl at e,  a r ubber  l egend st amp,  i nt er nal  f l uor escent  l i ght i ng,  a set  
of  t ool s and accessor i es,  and a 12 mont h suppl y of  char t s and i nk.   Desi gn 
r ecor der s f or  120 VAC power .   Mi ni at ur e pen st r i p char t  r ecor der s shal l  be 
100 mm 4 i nches i n wi dt h havi ng a 25 mm one i nch per  hour  char t  speed.

2. 8. 5. 2   Ther mocoupl es

Pr ovi de Type K ungr ounded t her mocoupl es wi t h AWG Si ze 20 i r on- const ant an 
wi r es f or  measur i ng duct wor k,  and sur f ace t emper at ur es.   Pr ovi de uni ver sal  
t her mocoupl e heads wi t h scr ewed cover s,  chai ns,  t er mi nal  connect or s,  and 
st ai nl ess st eel  ni ppl es so t hat  head cl ear s i nsul at i on by 50 mm 2 i nches.   
Duct wor k t her mocoupl es shal l  be spr i ng l oaded wi t h t wo hol e i nsul at or s,  
Type 304 st ai nl ess st eel  s l eeve sheat h,  and si l ver  pl ug t i p.   I nsul at e 
sur f ace t her mocoupl es usi ng a gl ass f i ber  i nsul at i ng j acket  t o pr ot ect  
t her mocoupl es f r om hi gh t emper at ur es.

2. 8. 5. 3   Pr essur e Gages

Pr ovi de pr essur e gages i ndi cat i ng pr essur es f r om zer o t o 2490 Pa 10 i nches 
WC,  wi t h hi gh and l ow pr essur e r i p set  poi nt s.   Pr essur e gages shal l  
wi t hst and up t o 172 kPa ( gage)  25 psi g.   Encl ose pr essur e swi t ch el ement s,  
120 VAC,  dual - pol e dual - t hr ow r el ays,  i n a NEMA I CS 6encl osur e.

2. 8. 5. 4   Gr aphi cs

Pr ovi de a gr aphi c subpanel  t o pi ct or i al l y  descr i be t he f l ue gas f l ow pat h 
t hr ough each baghouse,  i ncl udi ng t hr ough t he duct wor k,  bypass,  damper s,  
f ans,  and val ves,  t o di spl ay t he oper at i ng st at us of  each f an,  and t o 
di spl ay t he posi t i on of  each val ve and damper .   Pr ovi de cont r ol  swi t ches,  
i ndi cat i ng l i ght s,  and met er s adj acent  t o t he cor r espondi ng gr aphi c 
equi pment  symbol .   Pr ovi de smoot h f i ni shed di spl ay openi ngs f or  t he 
swi t ches,  l i ght s,  and met er s,  i n t he panel  met al  behi nd acr yl i c sheet i ng.  
The gr aphi c symbol s,  f l ow l i nes,  namepl at es shal l  be:

a.   Base mat er i al :   6 mm 1/ 4 i nch phenol i c or  4. 76 mm 3/ 16 i nch sol i d 
acr yl i c sheet i ng.

b.   Let t er s and symbol  mat er i al :   Lami nat ed phenol i c or  acr yl i c sheet i ng.

c.   Equi pment  symbol s,  f l ow ar r ows,  and namepl at es t hi ckness:  one mm 0. 040 
i nch.

d.   Fl ow l i ne t hi ckness:   0. 50 mm 0. 020 i nch.

SECTI ON 23 51 43. 03 20  Page 39



e.   Col or :   Sol i d whi t e cor e wi t h col or ed sat i n f i ni sh over l ay.

f .   Engr avi ng:   Engr ave t hr ough col or ed over l ay t o expose sol i d cor e.  Cut  
l ami nat e wi t h bevel ed edges,  except  f l ow l i nes,  t o expose sol i d cor e 
on per i met er .

g.   Mount i ng:   Mount  t o f r ont  f ace sheet  wi t h cont act  cement .   Cement  
shal l  be r emoveabl e usi ng a sol vent  t hat  wi l l  not  damage f ace sheet  or  
symbol s.   Do not  use doubl e- f aced adhesi ve t apes.

I ndi cat i ng l i ght s shal l  be nomi nal  15 mm 1/ 2 i nch di amet er  and r at ed f or  
120 VAC.   Pr ovi de t he f ol l owi ng i ndi cat i ng l i ght s;  l ens col or s ar e i n 
par ent heses,  *  i ndi cat es i t ems act i vat i ng an audi bl e al ar m:

a.   I nl et  damper - - OPEN ( gr een)

b.   I nl et  damper - - CLOSED ( r ed)

c.   Out l et  poppet - - OPEN ( gr een)

d.   Out l et  poppet - - CLOSED ( r ed)

e.   Modul e- - ACTI VE ( gr een)

f .   Modul e- - I NACTI VE ( r ed)

g.   Hopper  t hr oat  heat er - - ON ( gr een)

h.   Hopper  t hr oat  heat er - - OFF ( r ed)

i .   Hi gh ash l evel  ( r ed) * ,  one per  hopper

j .   Hi gh i nl et  gas t emper at ur e ( r ed) *

k.   Hi gh t emper at ur e dr op acr oss baghouse ( r ed) *

l .   Low hopper  t emper at ur e ( r ed) * ,  one per  hopper

m.   Low compr essed ai r  pr essur e ( r ed) *

n.   Hi gh pr essur e dr op acr oss baghouse ( r ed) *

o.   Power - - ON ( r ed)

p.   SYSTEM START ( gr een)

q.   SYSTEM STOP ( r ed)

r .   Cl eani ng mode OFFLI NE sel ect ed ( whi t e)

s.   Cl eani ng mode ONLI NE sel ect ed ( whi t e)

t .   Cl eani ng mode MALFUNCTI ON ( r ed) *

2. 8. 5. 5   Annunci at or s

Const r uct  annunci at or s usi ng f act or y- t est ed,  bur ned i n sol i d st at e 
el ect r oni cs.   Cont act  c i r cui t r y shal l  meet  I EEE C37. 90. 1.   Power  equi pment  
f r om t he Gover nment ' s 120 VAC st at i on ser vi ce sour ce.   Ar r ange power  
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suppl i es,  c i r cui t  br eaker s,  and i nput  t er mi nal  bl ocks i n gr oups t o per mi t  
ser vi c i ng s i ngl e sect i on of  t he annunci at or  syst em wi t hout  di sabl i ng t he 
ent i r e syst em.   Al ar m wi ndow shal l  be 50 t o 80 mm 2 by 3 i nch.   Use 
el ect r oni c t one gener at or s wi t h var i abl e pi t ch and vol ume cont r ol s.

2. 8. 5. 6   Power  Suppl i es and Swi t ches

Pr ovi de mechani cal l y i nt er l ocked,  mai n c i r cui t  br eaker s mount ed i n t he 
baghouse panel boar d f or  swi t chi ng,  and f or  pr i mar y and backup power  
ser vi ces.   Pr ovi de a 20 A mol ded case ci r cui t  br eaker  f or  each t ap f r om 
t he cont r ol  bus.   Pr ovi de one AC al ar m r el ay connect ed t o each AC bus wi t h 
t wo set s of  cont act s t o c l ose af t er  a 2 second del ay on l oss of  AC.   
Pr ovi de a 120 VAC cont r ol  bus and a 120 V ut i l i t y  bus.   Pr ovi de a 24 VAC 
power  suppl y f or  l ow vol t age i ndi cat i ng l i ght s and met er s.   Use met al  
posi t i on mar ki ng namepl at es and pl ast i c i dent i f i cat i on namepl at es.

2. 8. 5. 7   Wi r i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude cont r ol  wi r i ng i nst al l at i on and 
amper age r at i ngs as par t  of  t hi s sect i on or  as par t  
of  Di v i s i on 16,  El ect r i cal .   I f  i ncl uded i n t hi s 
sect i on,  i t  must  compl y wi t h Di v i s i on 16,  
El ect r i cal .   Amper age r at i ngs shal l  compl y wi t h l oad 
r equi r ement s.   Pr ovi de an aut omat i c t r ansf er  swi t ch 
t o swi t ch t o t he backup sour ce upon pr i mar y sour ce 
f ai l ur e.   Pr ovi de a manual  r eset  and pr ovi de an 
al ar m cont act  on t r ansf er .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de cabl es,  t er mi nal  bl ocks,  gr oundi ng buses,  and f use boxes as 
f ol l ows:

a.   Cabl es:   Pr ef abr i cat ed cabl es,  [ _____]  met er s f eet  i n l engt h,  wi t h 
pl ug- i n connect or s at  bot h ends of  t he i nt er connect i ng wi r e.   Pr ovi de 
a mechani cal  r est r ai nt  bet ween t he cabl e connect or  mat i ng hal ves so 
t hat  t he connect i ng pi n- pai r  does not  separ at e due t o mechani cal  
v i br at i on or  cabl e sag.   Desi gn t he mal e connect or  t o pr ot ect  t he pi ns 
f r om cabl e pul l i ng and t o al i gn t he t wo hal ves dur i ng mat i ng.  The 
connect or  shal l  be r at ed f or  600 V and 90 degr ee C 194 degr ees F 
conduct or  t emper at ur e,  wi t h mi ni mum 18 Gage copper  conduct or s,  
neopr ene or  pol ychl or osul phonat e j acket s,  and shi el di ng.

b.   Ter mi nal  Bl ocks:   Heavy- dut y,  s l i di ng- l i nk r at ed not  l ess t han 20 A,  
600 V wi t h not  l ess t han 13 mm 1/ 2 i nch spaci ng bet ween t er mi nal s.   
Pr ovi de 10 per cent  spar es.   Mai n power  suppl y c i r cui t  t er mi nal  bl ocks 
and cont r ol  bus t er mi nat i on t er mi nal  bl ocks shal l  be r at ed not  l ess 
t han 40 A.   Desi gn t o al l ow i ndi v i dual  c i r cui t  t est i ng wi t hout  
di sconnect i ng cabi net  wi r i ng.   Desi gn t er mi nal  t o r ecei ve r i ng- t ongue 
cabl e connect or s on t he f i el d s i de.   Mount  t er mi nal  bl ocks i n r ows 
wi t hi n t he panel  cabi net s at  hei ght s gr eat er  t han 305 mm 12 i nches,  
f or  connect i ons of  r emot e devi ces.   Gr oup and wi r e t er mi nal  bl ocks by 
f unct i on.   Wi r e usi ng i nsul at ed swi t chboar d wi r e r at ed f or  600 VAC,  60 
Hz,  90 degr ee C condi t i ons.   Use Amer i can Wi r e Gage ( AWG)  Si ze 14 or  
l ar ger  f or  120 VAC cont r ol  and i ndi cat i ng c i r cui t s,  AWG Si ze 10 or  
l ar ger  f or  120 VAC mai n power  suppl i es and t ap ci r cui t s,  and AWG Si ze 
20 f or  devi ces not  gr eat er  t han 28 V.   Per manent l y st amp or  mar k t he 
mar ki ng st r i p wi t h t he t er mi nal  desi gnat i on.   Do not  use sel f - adhesi ve 
embossed pl ast i c l abel  t ape.
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c.   Gr oundi ng Buses:   Mi ni mum 25 by 6 mm one i nch by 1/ 4 i nchgr oundi ng bus 
r unni ng t he f ul l  l engt h of  t he panel  cabi net  sect i ons.   Pr ovi de wi t h 
Number  4,  250 t housand ci r cul ar  mi l  ( MCM)  l ugs f or  gr ound cabl e 
connect i on at  each end.   Connect  i nt er nal  gr ounds t o t he gr ound bus.

d.   Fuse boxes:   Pr ovi de si ngl e- pol e and t hr ee- pol e f use boxes wi t h f uses 
f or  each set  of  r el ayi ng and met er i ng pot ent i al  c i r cui t s.  Pr ovi de 
pl ug- i n st r i ps t o connect  120 VAC suppl i es t o met er s and r ecor di ng 
equi pment .

2. 8. 6   Local  Hopper  Heat er  Cont r ol  Panel s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y par al l el  al ar m cont act s wi t hi n t he 
cont r ol  panel  and connect  t o a t er mi nal  bl ock wi t hi n 
t he panel  t o a r emot e al ar m syst em.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de each hopper  wi t h a f act or y wi r ed l ocal  hopper  heat er  cont r ol  panel  
cont ai ni ng r el ays,  cont act or s,  c i r cui t  br eaker s,  and cont r ol  t r ansf or mer s.  
Use non- spl i ced i nt er connect i ng mul t i st r and copper  wi r e wi t h hi gh 
t emper at ur e (  454 degr ees C 850 degr ees F)  i nsul at i on,  f r om t he hopper  
heat er  and f r om t he hopper  t hr oat  heat er ,  t o t he l ocal  hopper  heat er  
cont r ol  panel .   Locat e l ocal  hopper  heat er  cont r ol  panel s near  t he 
cor r espondi ng hopper .   Pr ovi de each hopper  heat er  wi t h i ndi v i dual  
aut omat i c heat er  cont r ol s havi ng adj ust abl e set poi nt s and pr opor t i onal  
bands.   Heat er s shal l  not  oper at e when access door s ar e open.   Heat er  
vol t age shal l  be [ _____]  VAC.   Cont r ol  vol t age shal l  be 120 VAC.   Si ze 
wi r i ng,  c i r cui t s,  and cont r ol s f or  2690 W/ m2 250 W/ f t 2.   Ar r ange heat er  
wi r i ng and connect i ons t o pr ovi de a bal anced l oad on a [ _____]  V,  3- phase 
power  suppl y syst em.   Encl ose i n a NEMA I CS 6 [ Type 12]  [ Type 4]  [ f l oor ]  
[ wal l ]  mount ed encl osur e and i ncl ude t he f ol l owi ng:

a.   One cont r ol  t emper at ur e t her most at  ( wi t h bul bs and 1524 mm 60 i nch 
f l exi bl e cabl e capi l l ar i es) .

b.   One l ow t emper at ur e al ar m t her most at  ( wi t h bul bs and 1524 mm 60 i nch 
f l exi bl e cabl e capi l l ar i es) .

c.   One hi gh t emper at ur e al ar m t her most at  ( wi t h bul bs and 1524 mm 60 i nch 
f l exi bl e cabl e capi l l ar i es) .

d.   One mai n 3 pol e [ _____]  V ci r cui t  br eaker .

e.   One i ndi v i dual  f use ci r cui t  pr ot ect or  f or  t he [ _____]  V power  c i r cui t  
t o each l ocal  hopper  heat er  t er mi nal  box.

f .   One [ _____]  V/ 120 V dr y cont r ol  t r ansf or mer  wi t h one secondar y l ead 
f used and t he ot her  secondar y l ead gr ounded.

g.   One 600 V cont act or  wi t h a 120 V oper at i ng coi l  f or  each 
t her most at i cal l y cont r ol l ed heat er  c i r cui t .

h.   Magnet i c cont act or  and al ar m r el ay wi t h t wo nor mal l y open cont act s.

i .   Ter mi nal  bl ocks f or  t er mi nat i on of  cont r ol  and al ar m ci r cui t s 
i ncl udi ng 10 per cent  spar es on each bl ock.
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j .   Auxi l i ar y r el ays f or  aut omat i c oper at i on of  t he heat er  syst em t er mi nal  
bl ocks f or  power ,  cont r ol ,  and al ar m ci r cui t s.

k.   Thr oat  heat er  sur f ace t her mocoupl es,  one t her mocoupl e per  hopper  
heat er .

Pr ovi de each l ocal  hopper  heat er  cont r ol  panel  cover  wi t h t he f ol l owi ng:

a.   " ONLI NE, "  " OFF, "  " AUTO"  sel ect or  swi t ch.

b.   120 V " HI GH LEVEL"  r ed l i ght  wi t h i nt egr al  t r ansf or mer ,  one each zone.

c.   120 V " ON"  gr een l i ght  wi t h i nt egr al  t r ansf or mer s,  one each zone.

d.   120 V " LO TEMP"  whi t e l i ght  wi t h i nt egr al  t r ansf or mer ,  one each zone.

e.   Devi ce and encl osur e namepl at es scr ewed or  r i vet ed t o panel .

Wi r e t he sel ect or  swi t ch f or  t he f ol l owi ng syst em oper at i on:

a.   " ONLI NE" :   Heat er s oper at i ng ( i ncl udes t hr oat  heat er ) .

b.   " OFF" :   Al l  el ement s of f .

c.   " AUTO" :   Cont r ol  f unct i ons t r ansf er  t o Mast er  Hopper  Heat er  Cont r ol  
Panel .

2. 8. 7   Mast er  Hopper  Heat er  Cont r ol  Panel

Pr ovi de a f act or y wi r ed mast er  hopper  heat er  cont r ol  panel  cont ai ni ng 
r el ays,  cont act or s,  c i r cui t  br eaker s,  cont r ol  t r ansf or mer s,  and devi ces 
f or  compl et e cont r ol  of  each hopper  heat er  syst em,  i n t he cont r ol  r oom.  
Encl osed i n a NEMA I CS 6 [ Type 12]  [ Type 4]  [ f l oor ]  [ wal l ]  mount ed 
encl osur e and i ncl ude t he f ol l owi ng:

a.   One mai n c i r cui t  br eaker .

b.   One ci r cui t  br eaker  and cont act or  al ar m r el ay wi t h t wo nor mal l y open 
cont act s f or  each hopper  zone.   The cont act or  shal l  have a 120 V 
oper at i ng coi l .

c.   " ONLI NE, "  " OFF, "  " AUTO"  sel ect or  swi t ch f or  each hopper .

d.   120 V " HI GH LEVEL"  r ed l i ght  wi t h i nt egr al  t r ansf or mer  f or  each hopper .

e.   120 V " ON"  gr een l i ght  wi t h i nt egr al  t r ansf or mer s f or  each hopper .

f .   120 V " LO TEMP"  whi t e l i ght  wi t h i nt egr al  t r ansf or mer  f or  each hopper .

g.   Devi ce and encl osur e namepl at es scr ewed or  r i vet ed t o panel .

h.   Auxi l i ar y r el ays and equi pment  r equi r ed f or  oper at i on of  t he heat i ng 
and al ar m syst ems.

i .   Fused cont r ol  t r ansf or mer  havi ng a 120 VAC secondar y.
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2. 9   ACCESS PROVI SI ONS

2. 9. 1   Access Requi r ement s

Pr ovi de access st ai r s,  wal kways,  and pl at f or ms f r om boi l er  t o baghouse.  
Baghouse access shal l  i ncl ude i nt er i or  and ext er i or  access,  i ncl udi ng 
access t o mani f ol ds,  bags,  t ube sheet ,  weat her  encl osur e,  hopper s,  val ves,  
conveyor s,  expansi on j oi nt s,  damper s,  gas sampl i ng por t s,  poke hol es,  and 
equi pment  r equi r i ng r out i ne mai nt enance,  r epai r ,  or  r epl acement .   Access 
pr ovi s i ons shal l  compl y wi t h OSHA r egul at i ons.   I nt er connect  wal kways and 
pl at f or ms on each si de of  t he baghouse or  each si de of  equi pment ,  at  t he 
same el evat i on,  by wal kways.   Connect  wal kways,  i ncl udi ng r oof ,  by st ai r s.  
Pr ovi de caged l adder s at  each l evel  f or  secondar y egr ess.   Pr ovi de 
al l owance f or  i nst al l i ng pi pi ng,  condui t ,  el ect r i cal  out l et s,  and l i ght i ng 
f i x t ur es.   Pr ovi de 7 f eet  headr oom cl ear ance above wal kways,  pl at f or ms,  
and st ai r s.   Pr ovi de manhol es,  i nspect i on door s,  and access door s wi t h 
i nt er nal  and ext er nal  access wal kways,  l i ght s,  and pl at f or ms,  at  ar eas 
r equi r i ng access f or  oper at i on and mai nt enance.   Oper at i on and mai nt enance 
access r equi r ement s ar e l i s t ed,  by Cl ass,  bel ow:

2. 9. 1. 1   Cl ass 1

Regul ar l y at t ended ar eas i ncl udi ng:   l ubr i cat ed equi pment ,  bear i ngs,  
i nst r ument s,  val ve oper at or s,  damper  oper at or s,  damper  l i nkages,  damper  
dr i ves,  t est  por t s,  i nst r ument  connect i ons,  and equi pment  r equi r i ng dai l y 
i nspect i on,  mai nt enance,  and oper at i on.   Pr ovi de pl at f or ms accessi bl e by 
st ai r s.   Do not  use a l adder  or  shi p l adder s.

2. 9. 1. 2   Cl ass 2

Per i odi c mai nt enance access ar eas i ncl udi ng expansi on j oi nt s,  duct wor k 
i nspect i on door s,  saf et y val ves,  val ve packi ng,  and equi pment  r equi r i ng 
access ever y t wo year s or  mor e.   Pr ovi de pl at f or ms accessi bl e by l adder s.  
Pr ovi de not  l ess t han t wo avenues of  escape f r om saf et y val ves or  ot her  
hazar dous equi pment .

2. 9. 1. 3   Cl ass 3

I nf r equent  mai nt enance access ar eas,  wher e access i s r equi r ed f or  
pai nt i ng,  r ei nsul at i on,  or  r epl acement  of  component s whi ch have a ser vi ce 
l i f e of  10 year s or  mor e.   Pr ovi de ar ea t o er ect  t empor ar y scaf f ol di ng,  
l adder s,  pl at f or ms,  and saf et y net s.   Pr ovi de r ot at i ng machi ner y and 
mechani cal  equi pment  component s wei ghi ng gr eat er  t han 91 kg 200 pounds 
wi t h l i f t i ng l ugs and pr ovi de monor ai l s t o r emove and l ower  t he equi pment  
t o gr ade i n a s i ngl e l i f t .

2. 9. 2   I nt er i or  Access Pr ovi s i ons

Pr ovi de mi ni mum 5 mm 3/ 16 i nch ASTM A36/ A36M manhol es,  i nspect i on door s,  
and access door s t o al l ow i nt er i or  access t o t he hopper s,  mani f ol ds,  
duct wor k,  bags,  and t ube sheet .   Access openi ngs shal l  have gas- t i ght ,  
i nsul at ed,  ext er nal l y hi nged,  et hyl ene pr opyl ene t er pol ymer  ( EPDM)  
gasket ed door s wi t h 13 mm 1/ 2 i nch di amet er  smoot h hand hol ds above t he 
i nsi de and out si de of  each door .   Hi nges shal l  suppor t  t he door s when 
open.   Pr ovi de saf et y chai ns t o al l ow door s t o be cr acked sl i ght l y open 
bef or e openi ng compl et el y and padl ocks t o al l ow padl ocki ng door s i n t he 
open posi t i on.   Addi t i onal  r equi r ement s ar e as f ol l ows:
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2. 9. 2. 1   Access t o Hopper s

Pr ovi de each hopper  wi t h one qui ck- openi ng,  mi ni mum 610 mm 24 i nchdi amet er  
manhol e havi ng an access door  as speci f i ed i n t he above par agr aph.  
I nt er l ock hopper  access door s t o l evel  det ect or s t o pr event  access when 
t he nucl ear  l evel  det ect or s ar e oper at i onal .   Pr ovi de 13 mm 1/ 2 i nch
di amet er  smoot h hand hol ds i nsi de each hopper ,  ever y 460 mm 18 i nches down 
t he si de of  t he hopper  t o t he bot t om,  t o ser ve as a l adder .

2. 9. 2. 2   Access t o Mani f ol ds and Duct wor k

Pr ovi de at  l east  one qui ck- openi ng,  mi ni mum 610 mm 24 i nch di amet er  
manhol e or  one qui ck- openi ng mi ni mum 460 by 610 mm 18 by 24 i nchi nspect i on 
door  at  t he i nl et  mani f ol d,  t he out l et  mani f ol d,  and at  duct wor k ar eas 
gr eat er  t han [ _____]  met er s f eet  i n l engt h.   Pr ovi de ei t her  a 
qui ck- openi ng,  mi ni mum 610 mm 24 i nch di amet er  manhol e or  a qui ck- openi ng 
mi ni mum 460 by 610 mm 18 by 24 i nch i nspect i on door  at  bot h s i des of  
damper s,  expansi on j oi nt s,  and bot h s i des of  gas di st r i but i on devi ces.   
The door s shal l  be as speci f i ed i n t he above par agr aph.

2. 9. 2. 3   [ Access t o Rever se Ai r  Syst em Bags

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he appl i cabl e par agr aph( s)  f r om t he 
f ol l owi ng:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de each compar t ment  wi t h i nt er i or  wal kways and access door s t o al l ow 
access t o t he bags and bot h upper  and l ower  bag suppor t s.   I nt er i or  
wal kways shal l  be mi ni mum 610 mm 24 i nches wi de wi t h k i ckpl at es.   Access 
door s shal l  be mi ni mum 508 by 1118 mm 20 by 44 i nch wi t h ext er nal  
bol t - down l ugs and saf et y i nt er l ocks,  and as speci f i ed i n t he above 
par agr aph.   Space l ugs evenl y ar ound t he door  per i met er  i ncl udi ng t he 
hi nged si de,  mi ni mum one l ug per  305 mm f oot  of  door  per i met er ,  t o assur e 
uni f or m gasket  pr essur e ar ound t he ent i r e door  per i pher y.   Pr ovi de 
per manent l y at t ached caut i on s i gns and openi ng i nst r uct i ons at  each door  
f or  oper at i ng per sonnel .   Locat e wal kways bet ween r ows of  bags mai nt ai ni ng 
mi ni mum 13 mm 1/ 2 i nch cl ear ance wi t h t he bags i nf l at ed,  t o pr event  bags 
f r om comi ng i nt o cont act  wi t h t he wal kways and wear i ng out ,  and 
mai nt ai ni ng a maxi mum t hr ee- bag r each.   Pr ovi de upper  access wal kways one 
met er  3 f eet  bel ow t he upper  suppor t  f r ame.   Pr ovi de a mi ni mum 1 . 22 met er s
 4 f eet  cr awl  space above t he upper  suppor t  f r ame. ]

[ Access t o Pul se Jet  Syst em Bags

Pr ovi de each compar t ment  wi t h i nt er i or  wal kways and access door s t o al l ow 
access t o t he bags and bag suppor t .   I nt er i or  wal kways shal l  be mi ni mum  
610 mm 24 i nches wi de wi t h k i ckpl at es.   Access door s shal l  be mi ni mum 508 
by 1118 mm 20 by 44 i nch wi t h ext er nal  bol t - down l ugs and saf et y 
i nt er l ocks,  and as speci f i ed i n t he above par agr aph.   Space l ugs evenl y 
ar ound t he door  per i met er  i ncl udi ng t he hi nged si de,  mi ni mum one l ug per  
f oot  of  door  per i met er ,  t o assur e uni f or m gasket  pr essur e ar ound t he 
ent i r e door  per i pher y.   Pr ovi de per manent l y at t ached caut i on s i gns and 
openi ng i nst r uct i ons at  each door  f or  oper at i ng per sonnel .   Locat e l ower  
wal kways bet ween r ows of  bags t o mai nt ai n a maxi mum t hr ee- bag r each.   
Locat e t he l ower  wal kways 152 mm 6 i nches bel ow t he l ower  end of  t he bags 
t o pr event  bags f r om comi ng i nt o cont act  wi t h t he wal kways and wear i ng 
out .   Pr ovi de upper  access wal kways al ong t he f l oor  of  t he out l et  pl enum.
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] 2. 9. 3   Ext er i or  Access Pr ovi s i ons

Pr ovi de l adder s,  st ai r s,  wal kways,  and pl at f or ms,  i ncl udi ng suppor t i ng 
st eel ,  handr ai l s,  k i ckpl at es,  el ect r i cal  l i ght s,  and el ect r i cal  out l et s,  
t o manhol es,  i nspect i on door s,  and access door s.   Desi gn l adder s,  st ai r s,  
wal kways,  and pl at f or ms f or  l i ve l oads,  as speci f i ed i n par agr aph ent i t l ed 
" Desi gn Cr i t er i a. "   Pr ovi de wal ki ng sur f aces on t he r oof  f or  per i odi c 
equi pment  mai nt enance or  i nspect i on ar eas.   Pr ovi de a 1829 by 2109 mm 72 
by 83 i nches uni nsul at ed doubl e ut i l i t y  door  t o each weat her  encl osur e.

2. 9. 3. 1   Ladder s

Ladder s shal l  be mi ni mum 457 mm 1 f oot  6 i nches wi de wi t h 20 mm 3/ 4 i nch 
di amet er  r ungs spaced at  305 mm 12 i nch on cent er s and mi ni mum 10 by 65 mm 
3/ 8 by 2 1/ 2 i nch si de r ai l s.

2. 9. 3. 2   St ai r s

St ai r s shal l  be open r i ser s wi t h a mi ni mum 229 mm 9 i nch gr at e t r ead,  
mi ni mum 0. 91 m 3 f oot  wi dt h,  and a maxi mum 203 mm 8 i nch r i se.   Desi gn f or  
610 km/ m2 125 psf  l i ve l oad or  454 kg 1, 000 pound movi ng concent r at ed 
l oad,  whi chever  i s gr eat er .   Pr ovi de 40 mm 1 1/ 2 i nch di amet er  bl ack 
st andar d wei ght  pi pe,  ASTM A53/ A53M,  Type E or  Type S,  handr ai l s al ong 
bot h s i des of  st ai r s.   Top handr ai l  shal l  be 762 t o 813 mm 2 f eet  6 i nches 
t o 2 f eet  8 i nches above edge of  t r ead.   Mai n bar s shal l  be 25 by 5 mm 1 
by 3/ 16 i nch.   Use ser r at e mai n bar s f or  out door  use.   Suppor t  st ai r s at  
bear i ng bar s wi t h t ack wel ded 65 by 5 mm 2 1/ 2 by 3/ 16 i nch car r i er  pl at es.

2. 9. 3. 3   Wal kways

Pr ovi de mi ni mum 610 mm 2 f eet  wal kways i n Cl ass 2 ar eas.   Ot her  wal kways 
shal l  be mi ni mum 0. 91 m 3 f eet .   Desi gn f or  488 kg/ m2 100 psf  l i ve l oads 
pl us concent r at ed equi pment  l oads.   Desi gn wal kways whi ch ar e above 
duct wor k or  ot her  sur f aces,  so t hat  t he under si de of  t he wal kway i s a 
mi ni mum of  150 mm 6 i nches above t he upper  sur f ace of  t he duct wor k 
i ncl udi ng i nsul at i on and l aggi ng.   Pr ovi de 40 mm 1 1/ 2 i nch di amet er  bl ack 
st andar d wei ght  pi pe,  ASTM A53/ A53M,  Type E or  Type S handr ai l s.   Pi pe 
r uns shal l  be hor i zont al  at  584 mm and 1. 07 m 1 f oot  11 i nches and 3 f eet  
6 i nches above wal k gr at i ng.

2. 9. 3. 4   Pl at f or ms

Pr ovi de mi ni mum 1. 11 sq met er s 12 sq f eet  pl at f or ms.   Desi gn pl at f or ms f or  
l i ve l oads of  488 kg/ m2 100 psf  pl us concent r at ed equi pment  l oads.   Desi gn 
pl at f or ms whi ch ar e above duct wor k or  ot her  sur f aces,  so t hat  t he 
under si de of  t he pl at f or m i s a mi ni mum of  150 mm 6 i nches above t he upper  
sur f ace of  t he duct wor k i ncl udi ng i nsul at i on and l aggi ng.   Pr ovi de mi ni mum 
6 mm 1/ 4 i nch t hi ck r ai sed st eel  f l oor  pl at e gr at i ng of  one pi ece,  
r esi st ance- wel ded wi t h 5 mm 3/ 16 i nch di amet er  mai n bar s,  ASTM A108,  Gr ade 
1015,  spaced at  no mor e t han 30 mm 1 3/ 16 i nches on cor ner s.   Use ser r at e 
mai n bar s f or  out door  use.   Pr ovi de subf r ami ng so gr at i ng span i s no 
gr eat er  t han 1. 07 m 3 f eet  6 i nches.   Space cr ossbar s,  ASTM A108,  Gr ade 
1010,  at  102 mm 4 i nches on cent er s.   Cr ossbar s shal l  be hexagonal  of  8 mm 
5/ 16 i nch di amet er  of  i nscr i bed ci r c l e,  13 by 5 mm 1/ 2 by 3/ 16 i nch 
r ect angul ar ,  6 mm 1/ 4 i nch squar e wi t h spi r al  t wi st ,  or  8. 33 mm 21/ 64 i nch 
di amet er  r ound.   Pr ovi de 40 mm 1 1/ 2 i nch di amet er  bl ack st andar d wei ght  
pi pe,  ASTM A53/ A53M,  Type E or  Type S handr ai l s and 6 mm 1/ 4 i nch t hi ck 
st eel  k i ckpl at es.   Pi pe r uns shal l  be hor i zont al  at  584 mm 1 f eet  11 i nches
 and 1. 07 m 3 f eet  6 i nches above gr at i ng.
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2. 10   SOURCE QUALI TY CONTROL

Conduct  st andar d f act or y t est s and per f or mance t est s r equi r ed by t he 
appl i cabl e codes on cont r ol  c i r cui t s,  mechani cal  dr af t  equi pment  and 
mat er i al s,  and damper s,  except  poppet  damper s.   Not i f y Cont r act i ng Of f i cer  
of  t est  dat es i n wr i t i ng not  l ess t han 45 days bef or e f act or y t est s so 
t hat  Cont r act i ng Of f i cer  may wi t ness t est .

2. 10. 1   Baghouse Cont r ol s Test s

Per f or m cont r ol  syst em f act or y t est s wi t h cont r ol  syst em component s 
connect ed t oget her .   To t est ,  pr ovi de cont r ol  boar ds wi t h 115 VAC,  60 Hz,  
and oper at e each cont r ol  swi t ch and sel ect or  swi t ch t o ver i f y t hat  each 
cont r ol  c i r cui t  oper at es as shown on t he schemat i c di agr ams.   Si mul at e 
r emot e cont act s and swi t ches wi t h j umper s at  t he appr opr i at e ext er nal  
t er mi nal  bl ocks t o ver i f y pr oper  c i r cui t  oper at i on.   Test  annunci at or  
syst ems t o ver i f y t hat  annunci at or  poi nt s oper at e cor r ect l y by j umper i ng 
or  oper at i ng al ar m i ni t i at i ng devi ce or  j umper i ng ext er nal  t er mi nal s f or  
r emot e al ar m i nput s.

2. 10. 2   Mechani cal  Dr af t  Equi pment  Test s and Mat er i al s

Fact or y t est s shal l  i ncl ude mechani cal  bal anci ng of  r ot ar y par t s.

2. 10. 3   Damper s

Test  each damper  f ol l owi ng AMCA 500- D,  i ncl udi ng f r ame,  except  poppet  
damper s,  f i ve t i mes i n an ai r t i ght  chamber  at  desi gn f l owr at e t emper at ur e 
and pr essur e t o det er mi ne gas l eakage acr oss t he damper  and t he f r ame.
Pr ovi de i nst r ument s t o det er mi ne t he amount  of  l eakage and t he st at i c 
pr essur e agai nst  t he damper .   I f  a damper  i s equi pped wi t h a seal  ai r  
syst em,  t est  t he damper  bot h i ndependent l y and wi t h t he seal  ai r  syst em.  
Oper at e syst em at  desi gn f l owr at e,  t emper at ur e,  and pr essur e.

PART 3   EXECUTI ON

3. 1   COORDI NATI ON

Coor di nat e desi gn par amet er s and baghouse col l ect i on syst em cont r ol s wi t h 
manuf act ur er s whose equi pment  wi l l  i nt er f ace wi t h,  or  af f ect ,  t he syst em 
oper at i on.

3. 2   I NSPECTI ON

The Cont r act or  Qual i t y Cont r ol  Repr esent at i ve and t he Cont r act i ng Of f i cer  
shal l  i nspect  equi pment  and mat er i al s bef or e,  dur i ng and af t er  
i nst al l at i on at  t he j ob s i t e.   Cor r ect  or  r epl ace def ect i ve mat er i al  and 
equi pment  as appr oved by t he Cont r act i ng Of f i cer .

3. 3   I NSTALLATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi se t hi s par agr aph as necessar y when 
baghouse manuf act ur er  i s t o i nst al l  t he equi pment  
pr ovi ded.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  equi pment  on f oundat i ons or  st r uct ur al  st eel  f r amewor k as shown on 
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t he dr awi ngs,  or  as speci f i ed el sewher e her ei n.

3. 3. 1   I nsul at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  a separ at e i nsul at i on sect i on i s par t  of  
t hi s speci f i cat i on,  add a not e t o t hat  sect i on t o 
i ndi cat e t hat  baghouse i nsul at i on i s cover ed by t hi s 
sect i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nsul at e housi ng,  hopper ,  and duct wor k.   Pr ovi de i nsul at i on wi t h 
i nt er r upt i ons t o per mi t  access t o t he f ol l owi ng openi ngs wi t hout  damagi ng 
t he i nsul at i on syst em:  manhol es,  i nspect i on door s,  access door s,  and 
f l anged openi ngs.   Pr ovi de boxout s ar ound namepl at es and code st ampi ng 
symbol s.   I nst al l  a doubl e l ayer  of  i nsul at i on wi t h t he j oi nt s of  t he t wo 
l ayer s st agger ed.   Fi l l  cr acks,  voi ds,  and depr essi ons of  i nsul at i on wi t h 
i nsul at i ng cement s bef or e appl y i ng anot her  l ayer  of  i nsul at i on or  j acket  
appl i cat i on.   Pr ovi de i nsul at i on wi t h expansi on j oi nt s t o wi t hst and 
di f f er ent i al  t her mal  expansi on movement s whi ch may cause cr acks or  t ear s 
i n t he i nsul at i on.   I nst al l  i nsul at i on bet ween st i f f ener s and over  
st i f f ener s so t hat  t he st i f f ener s ar e compl et el y i nsul at ed.   I nst al l  
addi t i onal  i nsul at i on or  casi ng spacer s bet ween st i f f ener s so t hat  t he 
sur f ace i s l evel .   Secur el y wi r e and l ace i nsul at i on i n pl ace usi ng a sof t  
ASTM A580/ A580M,  Number  14,  Type 302 st ai nl ess st eel  wi r e.

3. 3. 1. 1   Mi ner al  Fi ber  Bl ock and Boar d I nsul at i on

Secur e mi ner al  f i ber  and bl ock and boar d i nsul at i on wi t h st ud i nsul at i on 
l ugs spaced not  gr eat er  t han 432 mm 17 i nches on cent er .   Wel d l ugs i n 
pl ace.   Rei nf or ce bl ocks on t he ext er i or  f ace wi t h expanded met al  t o 
pr event  saggi ng or  cut t i ng of  t he i nsul at i on by t he l aci ng wi r e.   Secur e 
ent i r e sur f ace of  mi ner al  f i ber  bl ock and boar d i nsul at i on i n pl ace usi ng 
wi r e t hr eaded l ugs.   Thr ead l ugs wi t h wi r e bot h ways,  pul l  t i ght ,  t wi st  
ends t oget her  wi t h pl i er s,  bend over ,  and car ef ul l y pr ess i nt o t he sur f ace 
of  t he i nsul at i on.

3. 3. 1. 2   Mi ner al  Fi ber  Bl anket  I nsul at i on

Secur e mi ner al  f i ber  bl anket  i nsul at i on wi t h speed washer s and i mpal i ng 
pi ns spaced not  gr eat er  t han 305 mm 12 i nches on cent er s.   When appl y i ng 
speed washer s,  do not  compr ess t he i nsul at i on bel ow t he desi gn i nsul at i on 
t hi ckness.   Rei nf or ce mi ner al  f i ber  bl anket  i nsul at i on wi t h expanded met al  
on t he out er  sur f ace and wi r e mesh or  expanded met al  on t he i nner  
sur f ace.   Ti ght l y but t  bl anket  sect i ons t oget her  and t i e at  j oi nt s t o 
pr event  t he bl anket  edges f r om peel i ng or  bul gi ng,  and t o pr ovi de maxi mum 
seal i ng.

3. 3. 1. 3   Cal c i um Si l i cat e I nsul at i on

Pr ovi de cal c i um si l i cat e i nsul at i on over  12 Gage st eel  pi ns st udwel ded on 
610 mm 2 f eet  cent er s.   Do not  pl ace cal c i um si l i cat e i nsul at i on di r ect l y 
i n cont act  wi t h t he al umi num casi ng.   Cl osel y f i t  i nsul at i on ar ound 
penet r at i ons.   Hol d i nsul at i on i n pl ace by 65 mm 2 1/ 2 i nchsquar e speed 
washer s.   Pr ot ect  cal c i um si l i cat e on hor i zont al  sur f aces by 16 Gage sheet  
st eel  coat ed wi t h a non- sl i p pai nt .   On ot her  ar eas,  appl y 13 mm 1/ 2 i nch 
t hi ck i nsul at i ng concr et e or  cover  usi ng 16 Gage sheet  st eel .   Pr ovi de 
access panel s wi t h r emovabl e i nsul at i on panel s.
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3. 3. 2   Casi ng

3. 3. 2. 1   St r uct ur al  St eel  Gr i d Syst em

Desi gn t he st r uct ur al  st eel  gr i d syst em t o pr ovi de a smoot h f i ni shed 
sur f ace of  i nsul at i on over  t he st i f f ener s,  access door s,  f l anges,  r i bs,  
and uneven sur f aces.   Wel d t he gr i d syst em ont o t he equi pment  and 
st r uct ur al  suppor t  sur f aces.   I nst al l  al umi num casi ng ont o gr i d syst em.   
Desi gn t he r oof  t o t r ansmi t  an ext er nal  114 kg 250 pound wal ki ng l oad f r om 
t he casi ng t o t he st r uct ur al  gr i d syst em wi t hout  compr essi on of  t he 
i nsul at i on mat er i al .

3. 3. 2. 2   Access Openi ngs

Cl osel y f i t  i nsul at i on t o manhol es,  i nspect i on door s,  access door s,  and 
f l anged openi ngs.   Fr ame and f l ash t o make weat her - t i ght .   Pr ovi de hi nged 
or  l i f t - of f  door s wi t h namepl at es,  code st ampi ng symbol s,  and 
non- pr oj ect i ng connect i ons.

3. 3. 2. 3   Weat her pr oof i ng

Fabr i cat e and over l ap casi ng t o make weat her - t i ght .   Pr ovi de cl osur es,  
f l ashi ngs,  and seal s.   Pr ovi de t he open ends of  f l ut ed sect i ons wi t h 
t i ght - f i t t i ng c l osur e pi eces.   For m and i nst al l  f l ashi ng so t hat  wat er  
cannot  ent er  and wet  t he i nst al l at i on.   Desi gn and i nst al l  f l ashi ng t o 
r eadi l y dr ai n any wat er  t hat  mi ght  ent er .   Weat her pr oof  j oi nt s or  casi ng 
openi ngs whi ch cannot  be seal ed by f l ashi ngs or  l aps wi t h an al umi num 
pi gment ed seal er .

3. 3. 2. 4   Convect i on St ops

Pr ovi de convect i on st op on ver t i cal  sur f aces over  3. 67 met er s 12 f eet  
t al l .   The maxi mum i nt er val  bet ween convect i on st ops shal l  be 3. 67 met er s 
12 f eet .

3. 3. 2. 5   Casi ng At t achment

At t ach al umi num casi ng t o t he st r uct ur al  st eel  gr i d syst em usi ng Number  14 
st ai nl ess st eel ,  Ser i es 300,  sel f - t appi ng scr ews on 305 mm 12 i nch
cent er s.   Fast en ver t i cal  l aps and f l ashi ngs usi ng 20 mm 3/ 4 i nchNumber  14 
st ai nl ess st eel ,  Ser i es 300,  sheet  met al  scr ews on 305 mm 12 i nch 
cent er s.   Pr ovi de exposed scr ews wi t h al umi num or  st ai nl ess st eel  backed 
neopr ene washer s pr eassembl ed t o scr ews.   Do not  compr ess i nsul at i on bel ow 
nomi nal  t hi ckness.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Manuf act ur er ' s Fi el d Repr esent at i ve

Fur ni sh t he ser vi ces of  a baghouse manuf act ur er  f i el d r epr esent at i ves 
t r ai ned by t he manuf act ur er  t o assi st  baghouse i nst al l er s t o ensur e t hat  
t he baghouse i s i nst al l ed i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons.   The f i el d r epr esent at i ves shal l  be at  t he er ect i on s i t e 
dur i ng i nst al l at i on phases i ncl udi ng unl oadi ng,  haul i ng,  st or i ng,  
c l eani ng,  er ect i ng,  st ar t up,  and t est i ng,  unt i l  t he syst em has been 
br ought  onl i ne and st abi l i zed.   The f i el d r epr esent at i ves shal l  super vi se 
t he adj ust ment  of  cont r ol s,  cont r ol  devi ces,  and component s suppl i ed wi t h 
t he baghouse and shal l  i nst r uct  t he pl ant  oper at or s i n t he oper at i on,  
car e,  and mai nt enance of  t he equi pment .   The f i el d r epr esent at i ves shal l  
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cer t i f y i n wr i t i ng t o t he Cont r act i ng Of f i cer  t hat  t he baghouse has been 
i nst al l ed as r ecommended by t he manuf act ur er .

3. 4. 2   Post - I nst al l at i on I nspect i on

The baghouse manuf act ur er ' s ser vi ce engi neer  shal l  i nspect  t he compl et e 
baghouse pr i or  t o st ar t up t o ver i f y t hat  t he uni t  i s  i nst al l ed as t he 
manuf act ur er  r ecommends.

3. 5   I DENTI FI CATI ON

Secur el y f ast en an al umi num,  br ass,  or  cor r osi on r esi st ant  st eel  namepl at e 
t o t he equi pment  i n a r eadi l y v i s i bl e l ocat i on usi ng r i vet  or  sheet  met al  
scr ews.   The namepl at e shal l  cont ai n t he manuf act ur er ' s name,  model  or  
ser i es number ,  ser i al  number ,  desi gn gas i nl et  vol ume and t emper at ur e,  and 
ai r - t o- c l ot h r at i o.   I ndent  or  emboss t he i nf or mat i on i nt o t he met al  t o 
avoi d namepl at e bei ng cover ed by i nsul at i on.   Pr ovi de pl ast i c engr aved 
namepl at es f or  r emot e mount ed devi ces.   Fabr i cat e namepl at es f r om 
l ami nat ed whi t e phenol i c pl ast i c wi t h bl ack engr aved l et t er s,  20 mm hi gh 
and 76 mm l ong 3/ 4 i nch hi gh and 3 i nches l ong.   At t ach namepl at es wi t h 
per manent  adhesi ve or  scr ews.

3. 6   TRAI NI NG PROGRAM OF OPERATI NG AND MAI NTENANCE PERSONNEL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   CAUTI ON:   Ther e ar e r est r i ct i ons on t he t ype 
and ext ent  of  t r ai ni ng whi ch can be pai d f or  wi t h 
var i ous cat egor i es of  const r uct i on f unds.   The 
t r ai ni ng r out i nel y accept abl e under  const r uct i on 
cont r act s i s t he one-  t o t wo- day t ype wher e f act or y 
r epr esent at i ves or  ot her s i nst r uct  f aci l i t y  
mai nt enance and oper at i ng per sonnel  i n t he basi cs of  
oper at i ng and mai nt ai ni ng t he equi pment ,  gener al l y 
on- si t e.   I f  mor e ext ensi ve t ypes of  t r ai ni ng ar e 
r equi r ed,  par t i cul ar l y wher e t he st udent  i s r equi r ed 
t o t r avel  and wher e speci al  consul t ant s ar e r equi r ed 
t o t each gover nment  per sonnel  f or  ext ended amount s 
of  t i me,  consul t  t he PA Di r ect or ,  Cont act  Di v i s i on 
and t he Head,  Compt r ol l er  Depar t ment ,  f or  assi st ance 
i n det er mi ni ng how t o accompl i sh t he t r ai ni ng wi t hi n 
t he r egul at i ons.   Anyt hi ng over  t wo-  t o t hr ee- days 
of f s i t e shoul d be hi ghl y suspect .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de cl assr oom i nst r uct i on,  f i el d i nst r uct i on,  and t est i ng t o t he 
Gover nment ' s oper at i ng per sonnel  t o ensur e t hat  oper at or s wi l l  be 
qual i f i ed t o pr oper l y and saf el y oper at e and mai nt ai n t he baghouse syst em,  
i ncl udi ng i ndi v i dual  equi pment  component s.   Pr ovi de t r ai ni ng at  j ob s i t e 
wi t hi n 30 days of  st ar t up.   Pr ovi de t he oper at or s wi t h a wor ki ng knowl edge 
of  oper at i on t heor y and pr i nci pl es,  oper at i on and cont r ol  r equi r ement s,  
and t echni cal  r equi r ement s f or  mai nt enance.   Pr ovi de t r ai ni ng manual s and 
t est i ng mat er i al s so t hat ,  wi t h t he oper at i ng and mai nt enance manual s,  t he 
Gover nment  may t r ai n new oper at or s wi t hout  Cont r act or  assi st ance.

3. 6. 1   Cl assr oom I nst r uct i on

Devel op and pr esent  40 hour s of  or gani zed cl assr oom i nst r uct i on on 
oper at i on t heor y and pr i nci pl es,  oper at i on and cont r ol  r equi r ement s,  and 
t echni cal  r equi r ement s f or  mai nt enance.   Admi ni st r at e t est s at  t he 
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concl usi on of  t he cour se.

3. 6. 2   Fi el d I nst r uct i on

Af t er  st ar t up,  a ser vi ce engi neer  shal l  pr ovi de super vi s i on of  t he syst em 
f or  not  l ess t han 8 hour s per  day f or  30 days t o assi st  and i nst r uct  
Gover nment  oper at or s.   I nst r uct i on shal l  i ncl ude,  but  not  be l i mi t ed t o 
t he f ol l owi ng:

a.   Pr ecoat i ng of  bags.

b.   Act ual  st ar t up and shut down.

c.   I nst r ument ,  gage,  and cont r ol  f unct i ons.

d.   Del i ber at e upset  of  t he syst em and cor r ect i on i nst r uct i ons.

e.   Si mul at i on of  i nduced f an f ai l ur e.

f .   Baghouse mai nt enance i ncl udi ng r emoval  and r epl acement  of  bags.

g.   Bypass syst em.   When and how t o use bypass syst em.

3. 6. 3   Test i ng Pr ogr am

Pr ovi de a wr i t t en t est  pr ogr am t o det er mi ne i ndi v i dual  compr ehensi on 
l evel s.   Use t he t est i ng pr ogr am i n conj unct i on wi t h t he c l assr oom 
i nst r uct i on.

3. 6. 4   Vi deo Recor di ng

Pr ovi de col or  v i deo t apes of  f i el d i nst r uct i on or  pr ovi de pr epar ed col or  
v i deo t apes cover i ng t he f i el d i nst r uct i on mat er i al .

3. 7   PAI NTI NG

At  t he f act or y,  bl ast  c l ean ext er i or  sur f aces of  t he baghouse syst em t o 
base met al ,  SSPC SP 6/ NACE No. 3,  i ncl udi ng duct wor k,  mani f ol ds,  hopper s,  
suppor t  st r uct ur es,  and access pr ovi s i ons,  and pr i me and appl y t wo coat s 
of  pai nt ,  FS TT- P- 28.   Sur f aces exposed t o t he f l ue gas f l ow need not  be 
pai nt ed but  shal l  be pr ot ect ed dur i ng shi pment  and st or age wi t h a 
r ust - pr ot ect i ve coat i ng.

3. 8   PROTECTI ON FROM GALVANI C CORROSI ON

To pr event  agai nst  gal vani c cor r osi on,  pr event  per manent  cont act  of  
al umi num casi ng wi t h copper ,  copper  al l oy,  t i n,  l ead,  ni ckel ,  ni ckel  
al l oy,  and Monel  met al .   Wher e i t  i s  necessar y t o at t ach t he casi ng t o 
car bon st eel  or  t o a l ow al l oy st eel ,  f i r st  pr i me t he st eel  wi t h z i nc 
chr omat e,  and t hen pai nt  wi t h al umi num pai nt ,  FS TT- P- 28.   Do not  use l ead 
based pai nt s.   Hot - di p gal vani ze,  ASTM A123/ A123M,  ext er nal  f l oor  pl at es,  
l adder s,  gr at i ng,  st ai r s,  pl at f or ms,  wal kways cages,  handr ai l s,  
k i ckpl at es,  and accessor i es.   Fl oor  pl at e war page shal l  not  exceed 25 mm 
one i nch f or  ever y 3. 05 met er s 10 f eet  i n any di r ect i on.

3. 9   PROTECTI ON FROM I NSULATI ON MATERI ALS

Pr ot ect  equi pment  and st r uct ur es f r om i nsul at i on mat er i al s.   Cl ean,  
r epai r ,  and r est or e equi pment  and st r uct ur es t o t hei r  or i gi nal  st at e af t er  
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wor k i s compl et ed.   Repl ace cor r oded,  di scol or ed,  or  damaged casi ng.

3. 10   FUNGUS TREATMENT ( TROPI CAL AREAS ONLY)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph onl y f or  pr oj ect s i n 
t r opi cal  ar eas wi t h consi der abl e moi st ur e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Do not  t r eat  component s and el ement s i ner t  t o f ungi ,  her met i cal l y seal ed,  
or  of  oper at i ons adver sel y af f ect ed by t he appl i cat i on of  var ni sh,  f or  
moi st ur e and f ungus r esi st ance.   Tr eat  t he el ect r i cal  connect i ons 
i ncl udi ng t er mi nal s,  as f ol l ows:

a.   St ar t er  and sol enoi d coi l s,  except  pot t ed coi l s:   MI L- T- 152.

b.   Mot or  coi l s whi ch r i se i n t emper at ur e 40 degr ees C 104 degr ees F or  
l ess:  MI L- V- 173.

c.   Mot or  coi l s whi ch r i se i n t emper at ur es over  40 degr ees C 104 degr ees F:   
Two coat s Type AN,  Cl ass 105,  MI L- I - 24092.

Appl y coat s by t he vacuum- pr essur e,  i mmer si on,  cent r i f ugal ,  pul sat i ng 
pr essur e,  or  bui l dup met hod t o f i l l  coi l  i nt er st i ces and t o pr event  
ent r apped ai r  or  moi st ur e.   The seal er  coat  may be appl i ed by br ushi ng or  
spr ayi ng.

3. 11   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  i nch- pound measur ement s,  and not  on met r i c measur ement s 
commonl y agr eed on by t he manuf act ur er s or  ot her  par t i es.   The i nch- pound 
and met r i c measur ement s shown ar e as f ol l ows:

Pr oduct s I nch- Pound Met r i c

a.   [ _____] [ _____] [ _____]

        - -  End of  Sect i on - -
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