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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  ai r  suppl y and di f f usi on equi pment  
f or  sewage t r eat ment  pl ant s.

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 
present.

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) .

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

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 s i 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.
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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.

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
Rol l er  Bear i ngs

ABMA 9 ( 2015)  Load Rat i ngs and Fat i gue Li f e f or  
Bal l  Bear i ngs

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

AGMA 6011 ( 2014J)  Speci f i cat i ons f or  Hi gh Speed 
Hel i cal  Gear  Uni t s

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 52. 2 ( 2012)  Met hod of  Test i ng Gener al  
Vent i l at i on Ai r - Cl eani ng Devi ces f or  
Removal  Ef f i c i ency by Par t i c l e Si ze

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C110/ A21. 10 ( 2012)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs 
f or  Wat er

AWWA C111/ A21. 11 ( 2017)  Rubber - Gasket  Joi nt s f or  
Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

AWWA C115/ A21. 15 ( 2011)  Fl anged Duct i l e- I r on Pi pe Wi t h 
Duct i l e- I r on or  Gr ay- I r on Thr eaded Fl anges

AWWA C151/ A21. 51 ( 2017)  Duct i l e- I r on Pi pe,  Cent r i f ugal l y 
Cast

AWWA C200 ( 2012)  St eel  Wat er  Pi pe -  6 I n.  ( 150 mm)  
and Lar ger

AWWA C207 ( 2018)  St andar d f or  St eel  Pi pe Fl anges f or  
Wat er wor ks Ser vi ce,  Si zes 4 i n.  t hr ough 
144 i n.  ( 100 mm t hr ough 3600 mm)

AWWA C208 ( 2017)  Di mensi ons f or  Fabr i cat ed St eel  
Wat er  Pi pe Fi t t i ngs

AWWA C500 ( 2009)  Met al - Seat ed Gat e Val ves f or  Wat er  
Suppl y Ser vi ce

AWWA C504 ( 2015)  St andar d f or  Rubber - Seat ed 
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But t er f l y  Val ves

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASME I NTERNATI ONAL ( ASME)

ASME B16. 1 ( 2015)  Gr ay I r on Pi pe Fl anges and Fl anged 
Fi t t i ngs Cl asses 25,  125,  and 250

ASME B16. 3 ( 2016)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B31. 1 ( 2016;  Er r at a 2016)  Power  Pi pi ng

ASME B40. 100 ( 2013)  Pr essur e Gauges and Gauge 
Attachments

ASME BPVC SEC I X ( 2017;  Er r at a 2018)  BPVC Sect i on 
I X- Wel di ng,  Br azi ng and Fusi ng 
Qualifications

ASTM I NTERNATI ONAL ( ASTM)

ASTM A240/ A240M ( 2018)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A480/ A480M ( 2018a)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Fl at - Rol l ed St ai nl ess and 
Heat - Resi st i ng St eel  Pl at e,  Sheet ,  and 
Strip

ASTM A524 ( 1996;  R 2012)  St andar d Speci f i cat i on f or  
Seaml ess Car bon St eel  Pi pe f or  At mospher i c 
and Lower  Temper at ur es

ASTM A53/ A53M ( 2018)  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 A530/ A530M ( 2012)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Speci al i zed Car bon and 
Al l oy St eel  Pi pe

ASTM A554 ( 2016)  St andar d Speci f i cat i on f or  Wel ded 
St ai nl ess St eel  Mechani cal  Tubi ng

ASTM A774/ A774M ( 2014)  St andar d Speci f i cat i on f or  
As- Wel ded Wr ought  Aust eni t i c  St ai nl ess 
St eel  Fi t t i ngs f or  Gener al  Cor r osi ve 
Ser vi ce at  Low and Moder at e Temper at ur es
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ASTM A778/ A778M ( 2016)  St andar d Speci f i cat i on f or  Wel ded,  
Unanneal ed Aust eni t i c  St ai nl ess St eel  
Tubul ar  Pr oduct s

ASTM B584 ( 2014)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Gener al  
Applications

ASTM B98/ B98M ( 2013)  St andar d Speci f i cat i on f or  
Copper - Si l i con Al l oy Rod,  Bar ,  and Shapes

ASTM D1785 ( 2015;  E 2018)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM D2241 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr essur e- Rat ed 
Pi pe ( SDR Ser i es)

ASTM D2310 ( 2006;  R 2012)  Machi ne- Made " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe

ASTM D2564 ( 2012)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pi ng Syst ems

ASTM D2992 ( 2012)  Obt ai ni ng Hydr ost at i c or  Pr essur e 
Desi gn Basi s f or  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe and Fi t t i ngs

ASTM D2996 ( 2017)  St andar d Speci f i cat i on f or  
Fi l ament - Wound " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe

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

I EEE C37. 13 ( 2015)  St andar d f or  Low- Vol t age AC Power  
Ci r cui t  Br eaker s Used i n Encl osur es

I EEE C57. 13 ( 2016)  Requi r ement s f or  I nst r ument  
Transformers

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 58 ( 2009)  Pi pe Hanger s and Suppor t s -  
Mat er i al s,  Desi gn and Manuf act ur e,  
Sel ect i on,  Appl i cat i on,  and I nst al l at i on

MSS SP- 80 ( 2013)  Br onze Gat e,  Gl obe,  Angl e and Check 
Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2018)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)
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NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

NEMA I CS 3 ( 2005;  R 2010)  Medi um- Vol t age Cont r ol l er s 
Rat ed 2001 t o 7200 V AC

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Blocks

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

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NEMA ST 20 ( 1992;  R 1997)  St andar d f or  Dr y- Type 
Tr ansf or mer s f or  Gener al  Appl i cat i ons

UNDERWRI TERS LABORATORI ES ( UL)

UL 508 ( 2018)  UL St andar d f or  Saf et y I ndust r i al  
Cont r ol  Equi pment

UL 845 ( 2005;  Repr i nt  Oct  2018)  UL St andar d f or  
Saf et y Mot or  Cont r ol  Cent er s

1. 2   SUBMITTALS

**************************************************************************
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  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 
desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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 c t  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 
Di st r i c t  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,  
Ai r  For ce,  and NASA pr oj ect s.
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The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA 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"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat 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 al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   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

Equi pment  I nst al l at i on

  Dr awi ngs as speci f i ed.

SD- 03 Pr oduct  Dat a

Mat er i al s and Equi pment

SD- 06 Test  Repor t s

Fi el d Test i ng

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i ng and Mai nt enance Manual s;  G[ ,  [ _____] ]

1. 3   QUALIFICATIONS

Pr ocedur es and wel der s shal l  be qual i f i ed i n accor dance wi t h t he code under  
whi ch t he wel di ng i s speci f i ed t o be accompl i shed.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Al l  equi pment  del i ver ed and pl aced i n st or age shal l  be st or ed wi t h 
pr ot ect i on f r om t he weat her ,  excessi ve humi di t y and excessi ve t emper at ur e 
var i at i on;  and di r t ,  dust ,  or  ot her  cont ami nant s.

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT REQUI REMENTS

Submi t  a compl et e l i s t  of  equi pment  and mat er i al s,  i ncl udi ng manuf act ur er ' s 
descr i pt i ve dat a and t echni cal  l i t er at ur e,  per f or mance char t s and cur ves,  
cat al og cut s,  pr oposed di agr ams,  i nst al l at i on i nst r uct i ons and ot her  
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sheet s.   Spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  t he r el at ed submi t t al s,  and not  l at er  t han 
[ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   The dat a shal l  
i ncl ude a compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and 
sour ce of  suppl y.

2. 1. 1   St andar d Pr oduct s

Pr ovi de Mat er i al s and equi pment  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and 
whi ch essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  
l east  2 year s pr i or  t o bi d openi ng.   Equi pment  shal l  be suppor t ed by a 
ser vi ce or gani zat i on t hat  i s ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  
r easonabl y conveni ent  t o t he s i t e.

2. 1. 2   Nameplates

Each maj or  i t em of  equi pment  shal l  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number  on a pl at e 
secur ed t o t he i t em of  equi pment .

2. 1. 3   Speci al  Tool s

One set  of  speci al  t ool s,  cal i br at i on devi ces,  and i nst r ument s r equi r ed f or  
oper at i on,  cal i br at i on,  and mai nt enance of  t he equi pment  shal l  be pr ovi ded.

2. 1. 4   Fact or y Pai nt i ng

Unl ess ot her wi se speci f i ed,  al l  equi pment  shal l  be c l eaned,  pr i med,  and 
gi ven t wo coat s of  machi ner y enamel  at  t he f act or y.   Fi ber gl ass,  st ai nl ess 
st eel ,  and gal vani zed component s need not  be pai nt ed.

2. 2   MATERI ALS AND EQUI PMENT

Mat er i al s and equi pment  shal l  conf or m t o t he f ol l owi ng r espect i ve 
publ i cat i ons and ot her  speci f i ed r equi r ement s.

2. 2. 1   Duct i l e I r on Pi pe and Fi t t i ngs

Duct i l e i r on pi pe shal l  conf or m t o AWWA C115/ A21. 15 or  AWWA C151/ A21. 51.   
Thi ckness c l ass shal l  be as f ol l ows:   up t o 100 mm 4 i nch di amet er  and over  
750 mm 30 i nch di amet er  shal l  be Cl ass 5l ;  150 mm 6 i nch t hr ough 600 mm 24 
i nch di amet er  shal l  be Cl ass 50.   Mechani cal  j oi nt s shal l  conf or m t o 
AWWA C111/ A21. 11 as modi f i ed by AWWA C151/ A21. 51.   Fl anged j oi nt s shal l  
conf or m t o AWWA C115/ A21. 15.   Fi t t i ngs shal l  conf or m t o AWWA C110/ A21. 10.   
Bur i ed pi pi ng shal l  have st andar d bi t umi nous coat i ng and l i ni ng.

2. 2. 2   St eel  Pi pe and Fi t t i ngs

St eel  pi pe 150 mm 6 i nch i n di amet er  and l ar ger  shal l  be i n accor dance wi t h 
AWWA C200.   St eel  pi pe l ess t han 150 mm 6 i nch i n di amet er  shal l  be 
t hr eaded end,  gal vani zed,  i n accor dance wi t h ASTM A53/ A53M,  st andar d 
wei ght .   Mechani cal  j oi nt s shal l  conf or m t o AWWA C200.   Fl anged j oi nt s 
shal l  conf or m t o AWWA C207.   Fi t t i ngs f or  st eel  pi pe 150 mm 6 i nch i n 
di amet er  and l ar ger  shal l  be i n accor dance wi t h AWWA C200 and shal l  be 
f abr i cat ed i n accor dance wi t h AWWA C208.   For  st eel  pi pe l ess t han 150 mm 6 
i nch i n di amet er ,  f i t t i ngs shal l  be gal vani zed and shal l  be i n accor dance 
with ASME B16. 3.
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2. 2. 3   Pol yvi nyl  Chl or i de ( PVC)  Pi pe and Fi t t i ngs

PVC pi pe and f i t t i ngs shal l  conf or m t o ASTM D1785,  Schedul e [ 40]  [ 80]  
[ 120] ,  or  ASTM D2241,  SDR [ 2l ]  [ 26]  [ 32. 5] .   Joi nt s shal l  be sol vent  wel d 
j oi nt s.   Sol vent  wel d j oi nt s shal l  conf or m t o ASTM D2564.

2. 2. 4   St ai nl ess St eel  Tubi ng and Fi t t i ngs

Unl ess shown or  speci f i ed ot her wi se,  st ai nl ess st eel  t ubi ng shal l  be i n 
accor dance wi t h t he f ol l owi ng.

2. 2. 4. 1   St ai nl ess St eel  Tubi ng

St ai nl ess st eel  t ubi ng shal l  conf or m t o ASTM A778/ A778M.   Wal l  t hi cknesses 
shal l  be as f ol l ows:   250 mm 10 i nch di amet er  and l ess shal l  be 1. 59 mm
0. 0625 i nch ( 16 gauge)  t hi ck;  300 mm 12 i nch di amet er  shal l  be 1. 98 mm0. 078 
i nch ( 14 gauge)  t hi ck;  350 mm 14 i nch t hr ough 450 mm18 i nch di amet er  shal l  
be 2. 78 mm 0. 109 i nch ( 12 gauge)  t hi ck;  500 mm 20 i nch di amet er  shal l  be 
3. 17 mm 0. 125 i nch ( 11 gauge)  t hi ck;  600 mm 24 i nch di amet er  shal l  be 3. 57 
mm 0. 140 i nch ( 10 gauge)  t hi ck.

2. 2. 4. 2   St ai nl ess St eel  Tubi ng Fi t t i ngs

St ai nl ess st eel  t ubi ng f i t t i ngs shal l  conf or m t o ASTM A774/ A774M,  gr ade and 
schedul e or  wal l  t hi ckness as speci f i ed f or  t ubi ng.

2. 2. 4. 3   St ai nl ess St eel  Tubi ng Joi nt s

St ai nl ess st eel  t ubi ng j oi nt s shal l  be shop wel ded f ul l  penet r at i on but t  
j oi nt s or  Van St one j oi nt s usi ng angl e f ace r i ngs wi t h backi ng f l anges 
dr i l l ed i n accor dance wi t h ASME B16. 5,  Cl ass 125.

2. 2. 5   Pi pe Hanger s and Suppor t s

Pi pe hanger s and suppor t s shal l  conf or m t o MSS SP- 58.

2. 2. 6   Valves

2. 2. 6. 1   But t er f l y  Val ves

But t er f l y  val ves and oper at or s shal l  conf or m t o AWWA C504,  ai r  ser vi ce 
c l ass [ 25A]  [ _____] ,  f l anged or  mechani cal  j oi nt  ends as r equi r ed.

2. 2. 6. 2   Gat e Val ves

Gat e val ves shal l  conf or m t o AWWA C500,  f l anged or  mechani cal  j oi nt  ends as 
required.

2. 2. 6. 3   Gl obe Val ves

Gl obe val ves shal l  conf or m t o MSS SP- 80,  Type 3,  Cl ass 150.

2. 2. 6. 4   Rel i ef  and Unl oadi ng Val ves

Combi nat i on r el i ef  and unl oadi ng val ve shal l  be [ car bon st eel ]  [ _____]  
body,  shal l  al l ow bl ower  unl oadi ng f or  st ar t up,  and shal l  be set  f or  
pr essur e r el i ef  at  [ _____]  kPa psi g.
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2. 2. 6. 5   Check Val ves

Check val ves shal l  be doubl e door  t ype,  f l ange or  waf er  st y l e,  capabl e of  
handl i ng 862 kPa 125 psi g col d wor ki ng pr essur e ( CWP)  wi t h cast  i r on body 
and al umi num br onze i nt er nal  par t s,  l ow t or que spr i ng f or  l ow pr essur e ai r  
ser vi ce.   Seal  mat er i al  shal l  be capabl e of  handl i ng t emper at ur es f r om- 29 
t o pl us 121 degr ees C - 20 t o pl us 250 degr ees F wi t h t i ght  shut of f  
capability.

2. 2. 7   Expansi on Coupl i ngs

Expansi on coupl i ngs f or  nonsubmer ged l ocat i ons i n t he aer at i on syst em shal l  
be const r uct ed of  mat er i al s sui t abl e f or  t emper at ur es up t o 121 degr ees C 
250 degr ees F and pr essur es up t o 103 kPa 15 psi g.   Coupl i ngs shal l  be of  
t he f i l l ed ar ch t ype.   Back- up or  r et ai ni ng r i ngs shal l  be pr ovi ded as 
r equi r ed.   Coupl i ngs shal l  be yoked t o t r ansmi t  t ensi on l oadi ngs.   
Compr essi ve and l at er al  movement  of  t he j oi nt  shal l  not  be i mpai r ed by t he 
yoke syst em.

2. 3   AI R- SUPPLY EQUI PMENT

The ai r - suppl y shal l  consi st  of  [ mul t i - st age]  [ _____]  [ cent r i f ugal ]  [ and]  
[ or ]  [ posi t i ve di spl acement ]  ai r  bl ower s and dr i ve uni t s wi t h f i l t er s,  
cont r ol s,  and appur t enances as i ndi cat ed or  speci f i ed.

2. 3. 1   Cent r i f ugal  Bl ower s

**************************************************************************
NOTE:   Bl ower s shoul d be i dent i f i ed on t he dr awi ngs 
by t ype and oper at i ng char act er i s t i cs.

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

2. 3. 1. 1   Per f or mance and Desi gn Requi r ement s

Bl ower s shal l  be [ mul t i s t age]  [ s i ngl e st age]  cent r i f ugal ,  oi l - f r ee t ypes 
desi gned f or  cont i nuous dut y wi t h [ c l osed backwar d- bl aded]  [ open 
r adi al - bl aded]  i mpel l er s.   Per f or mance and desi gn r equi r ement s shal l  be as 
shown.

2. 3. 1. 2   Casing

Cent r i f ugal  bl ower s shal l  be of  modul ar  desi gn wi t h t he casi ng ei t her  
ver t i cal l y  or  hor i zont al l y  spl i t  and wi t h t he r equi r ed number  of  
compr essi on st ages t o compl y wi t h t he speci f i ed oper at i ng r equi r ement s.   
Hor i zont al l y  spl i t  casi ngs shal l  be machi ned at  t he spl i t  t o be t i ght  
wi t hout  a gasket .   Ver t i cal l y  spl i t  casi ngs shal l  consi st  of  r i gi d cast  
i r on sect i ons hel d secur el y bet ween cast  i r on i nl et  and out l et  heads by 
st eel  t i e r ods.   Tapped and pl ugged dr ai ns shal l  be pr ovi ded at  t he l owest  
poi nt s of  t he casi ng.   I nl et  and di schar ge connect i ons shal l  be ASME B16. 1 
[ Cl ass 125]  [ 125 pound]  [ _____]  dr i l l ed and t apped f l anges and shal l  be an 
i nt egr al  par t  of  t he head.   Casi ng shal l  have l i f t i ng eyes capabl e of  
suppor t i ng bl ower .

2. 3. 1. 3   Impellers

**************************************************************************
NOTE:   Ot her  i mpel l er  mat er i al s,  such as st eel ,  ar e 
avai l abl e.   Consul t  wi t h var i ous manuf act ur er s f or  
recommendations.
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**************************************************************************

I mpel l er s shal l  be cast  of  hi gh gr ade [ al umi num al l oy]  [ st eel ] ,  mount ed and 
keyed t o t he shaf t  and secur ed by a l ocknut .   I mpel l er  hubs shal l  but t  
agai nst  each ot her  ei t her  di r ect l y or  t hr ough one pi ece met al  spacer s.   
Ther e shal l  be ampl e c l ear ance bet ween t he i mpel l er  and casi ng.   Each 
i mpel l er  shal l  be t est ed by bei ng oper at ed at  a speed t o [ 20]  [ _____]  
per cent  above oper at i ng speed and checked f or  cr acks usi ng t he dye 
penet r ant  met hod or  s i mi l ar  met hod of  equal  accur acy.   The i mpel l er  and 
shaf t  assembl y shal l  be st at i cal l y  and dynami cal l y  bal anced as a uni t .   
Removi ng of  met al  f r om t he i mpel l er  by bor i ng i s not  an accept abl e means of  
bal anci ng t he i mpel l er  and shaf t  uni t .   Vi br at i on shal l  not  exceed 0. 025 mm 
1. 0 mi l  at  t he bear i ng housi ng wi t h t he bl ower  oper at i ng.   Fi r st  cr i t i cal  
speed shal l  be at  l east  150 per cent  of  maxi mum oper at i ng speed.

2. 3. 1. 4   Diffusers

Di f f user  vanes,  cast  i nt o each sect i on of  t he bl ower  casi ng,  shal l  be 
pr ovi ded t o r ecei ve ai r  f r om t he i mpel l er  and di r ect  t he ai r  t o t he next  
i mpel l er  f or  mul t i - st age t ype bl ower s.

2. 3. 1. 5   Shaft

The shaf t  shal l  be gr ound and pol i shed hi gh gr ade [ hi gh al l oy st eel ]  
[ car bon st eel ]  of  suf f i c i ent  di amet er  t o oper at e bel ow f i r st  cr i t i cal  speed.

2. 3. 1. 6   Shaf t  Seal s

Sol i d car bon r i ng shaf t  seal s shal l  be pr ovi ded wher e t he shaf t  passes 
t hr ough t he i nl et  and di schar ge heads.   Seal  desi gn shal l  per mi t  seal  
i nspect i on or  r epl acement  wi t hout  di sconnect i ng suct i on or  di schar ge pi pi ng.

2. 3. 1. 7   I nt er nal  Seal s

Labyr i nt h t ype seal s shal l  be pr ovi ded bet ween st ages.

2. 3. 1. 8   Bearings

**************************************************************************
NOTE:   Del et e i nappl i cabl e l ubr i cat i on met hod.  
Ver i f y bear i ng L- 10 l i f e r equi r ement s.

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

Each bl ower  shal l  be pr ovi ded wi t h t wo [ pr essur e oi l  l ubr i cat ed s l eeve t ype 
j our nal ]  [ spl ash oi l  l ubr i cat ed ant i - f r i c t i on t ype]  bear i ngs.   Bear i ngs 
shal l  be desi gned f or  bot h r adi al  and t hr ust  l oads and si zed f or  an L- 10 
l i f e of  5 year s cont i nuous oper at i on as def i ned by ABMA 9 or  ABMA 11.   I t  
shal l  be possi bl e t o r epl ace t he bear i ngs wi t hout  di sassembl i ng t he bl ower  
casi ng or  di sconnect i ng pi pi ng.

2. 3. 1. 9   Pr essur e Oi l  Lubr i cat i on Syst em

A consol e mount ed pr essur e l ubr i cat i on syst em shal l  be pr ovi ded t o oi l  t he 
s l eeve bear i ngs.   The syst em shal l  consi st  of  a mai n oi l  pump mount ed on 
and dr i ven by t he bl ower  shaf t ,  an auxi l i ar y el ect r i c  mot or  dr i ven oi l  
pump,  an oi l  cool er ,  an oi l  f i l t er ,  a 3- mi nut e r et ent i on t i me oi l  
r eser voi r ,  and al l  r equi r ed swi t ches,  t emper at ur e sensor s,  and gauges.   The 
el ect r i c  mot or  dr i v i ng t he auxi l i ar y oi l  pump shal l  have Cl ass F 
i nsul at i on,  Type NEMA Desi gn B,  i n accor dance wi t h NEMA MG 1,  and shal l  be 
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t ot al l y  encl osed f an cool ed;  equi pped wi t h 120 vol t s space heat er s;  and 
cont r ol  shal l  be i n accor dance wi t h NEMA I CS 1.   The l ubr i cat i on syst em 
shal l  be compl et el y pi ped and wi r ed wi t h onl y i nt er connect i ng pi pi ng 
bet ween t he consol e and t he pump r equi r ed i n t he f i el d.

2. 3. 1. 10   Spl ash Oi l  Lubr i cat i on Syst em

A si mpl e spl ash l ubr i cat i on syst em shal l  be pr ovi ded wi t h each bear i ng 
havi ng i t s own oi l  r eser voi r  i nt egr al  wi t h t he bear i ng housi ng.   Pr oper  oi l  
l evel  shal l  be mai nt ai ned by a const ant  l evel  oi l er  l ocat ed on each bear i ng 
housi ng.   A s l i nger  shal l  be pr ovi ded on t he shaf t  t o spl ash oi l  i nt o t he 
bear i ng when t he compr essor  i s  r unni ng.   A s i ght  l evel  gauge shal l  be 
pr ovi ded i n t he bear i ng housi ng.   A l abyr i nt h seal  combi ned wi t h an 
at mospher i c vent  shal l  be pr ovi ded t o pr event  oi l  cont ami nat i on of  t he ai r  
stream.

2. 3. 1. 11   I nl et  Gui de Vanes

I nl et  gui de vanes shal l  be pr ovi ded f or  each si ngl e st age cent r i f ugal  
blower.

2. 3. 1. 12   Cent r i f ugal  Bl ower  Speed I ncr easi ng Gear s

Hi gh speed,  s i ngl e st age cent r i f ugal  gear s shal l  be made of  har dened,  
hel i cal ,  al l oy st eel ,  manuf act ur ed i n accor dance wi t h AGMA 6011wi t h a 
mi ni mum 1. 5 ser v i ce f act or  appl i ed t o f ul l  hor sepower  r at i ng of  bl ower .

2. 3. 2   Posi t i ve Di spl acement  Bl ower s

**************************************************************************
NOTE:   Bl ower s shoul d be i dent i f i ed on t he dr awi ngs 
by t ype and oper at i ng char act er i s t i cs.

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

2. 3. 2. 1   Per f or mance and Desi gn Requi r ement s

Bl ower s shal l  be posi t i ve di spl acement  r ot ar y,  oi l - f r ee t ypes,  desi gned f or  
cont i nuous dut y.   Per f or mance and desi gn r equi r ement s shal l  be as shown.

2. 3. 2. 2   Casing

Bl ower  casi ng shal l  be one pi ece wi t h separ at e head pl at es and shal l  be of  
c l ose- gr ai ned cast  i r on,  sui t abl y r i bbed t o pr event  di st or t i on under  t he 
speci f i ed oper at i ng condi t i ons.   Casi ng shal l  be f abr i cat ed wi t h l i f t i ng 
eyes f or  i nst al l at i on and mai nt enance pur poses.

2. 3. 2. 3   I mpel l er  and Shaf t

The i mpel l er  and shaf t  shal l  be a common duct i l e i r on cast i ng.   I mpel l er s 
shal l  be of  t he st r ai ght ,  t wo- l obe i nvol ut e t ype and shal l  oper at e wi t hout  
r ubbi ng,  l i qui d seal s,  or  l ubr i cat i on.   Peak v i br at i on vel oci t y of  bl ower  
shal l  be l ess t han 7. 62 mm/ second 0. 30 i nch/ second.

2. 3. 2. 4   Ti mi ng Gear s

The i mpel l er s shal l  be posi t i vel y t i med by a pai r  of  machi ned,  
heat - t r eat ed,  spur  t oot h t i mi ng gear s.   Ti mi ng gear s shal l  be mount ed on 
t he i mpel l er  shaf t s on a t aper ed f i t  and secur ed by a l ocknut .
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2. 3. 2. 5   Bearings

**************************************************************************
NOTE:   Ver i f y bear i ng L- 10 l i f e r equi r ement s.

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

Each i mpel l er  shaf t  shal l  be suppor t ed by ant i f r i c t i on [ spher i cal  bal l ]  
[ r ol l er ]  bear i ngs s i zed f or  a mi ni mum L- 10 l i f e of  [ 30, 000]  [ 50, 000]  hour s 
as def i ned by ABMA 9 or  ABMA 11.

2. 3. 2. 6   Seals

A l i p t ype oi l  seal  shal l  be pr ovi ded at  each bear i ng t o pr event  l ubr i cant  
f r om l eaki ng i nt o t he ai r  st r eam.   Labyr i nt h seal s shal l  be pr ovi ded at  t he 
poi nt  wher e t he shaf t  passes t hr ough t he head.   Vent i l at i on of  t he i mpel l er  
s i de of  t he oi l  seal s t o at mospher e shal l  be pr ovi ded t o el i mi nat e any 
car r y- over  of  l ubr i cant  i nt o t he ai r  st r eam.

2. 3. 2. 7   Lubrication

**************************************************************************
NOTE:   Del et e i nappl i cabl e l ubr i cat i on syst em.   Use 
br acket ed sent ences i f  " pr essur e oi l  l ubr i cat ed"  i s  
t o be used i n t he l ubr i cat i on syst em.

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

Dr i ve and bear i ngs shal l  be [ gr ease l ubr i cat ed and pr ovi ded wi t h a gr ease 
f i t t i ng]  [ spl ash oi l  l ubr i cat ed] .   Ti mi ng gear s and gear  end bear i ngs shal l  
be [ pr essur e oi l  l ubr i cat ed]  [ spl ash oi l  l ubr i cat ed] .   Oi l  l evel  shal l  be 
r egul at ed by a met er i ng or i f i ce.

[ Ful l  pr essur e l ubr i cat i on syst em bui l t  i nt o posi t i ve di spl acement  bl ower  
shal l  be di r ect  connect ed t o oi l  pump and shal l  i ncl ude oi l  s t r ai ner ,  oi l  
r eser voi r ,  pi pi ng t o bear i ngs,  and oi l  spr ay f or  gear s wi t h pi pi ng t o 
ai r - t o- oi l  cool er .   Oi l  vent s shal l  be desi gned so t hat  oi l  vapor s do not  
ent er  mot or .   Syst em shal l  be desi gned t o pr event  l eakage and di r t  
contaminants.]

2. 3. 3   Dr i ve Connect i on

**************************************************************************
NOTE:   Ver i f y cubi c met er / second cf m i ncr ement s f or  
addi t i onal  sheaves.

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

[ The bl ower  shal l  be connect ed t o t he mot or  by a heavy- dut y f l exi bl e f or ged 
st eel  spacer  coupl i ng,  keyed or  l ocked t o t he shaf t . ]   [ The bl ower  shal l  be 
connect ed t o t he mot or  by a V- bel t  dr i ve capabl e of  t r ansmi t t i ng t he mot or  
power  t o t he bl ower .   Addi t i onal  sheaves shal l  be pr ovi ded so t hat  t he 
bl ower s out put  can be var i ed i n [ 0. 189]  [ _____]  cubi c met er / second [ 40]  
[ _____]  cf m i ncr ement s bet ween mi ni mum and maxi mum f l ow condi t i ons. ]   The 
dr i ve shal l  be cover ed wi t h an acoust i cal l y  t r eat ed sheet  met al  guar d.

2. 3. 4   Motors

Mot or s shal l  be s i zed t o be wi t hi n t hei r  r at ed l oad under  t he speci f i ed 
oper at i ng condi t i ons.   Mot or s shal l  conf or m t o NEMA MG 1 and shal l  be t he 
squi r r el  cage i nduct i on Type NEMA Desi gn B,  Cl ass B or  F i nsul at ed,  wi t h a 
ser vi ce f act or  of  not  l ess t han 1. 15.   Mot or s shal l  be hor i zont al  
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f oot - mount ed,  t ot al l y  encl osed f an- cool ed,  cast  i r on or  al umi num 
const r uct i on and shal l  be a qui et  ser i es t ype wi t h a noi se l evel  not  
exceedi ng 80 dB ( A Scal e) .   The mot or  f r ame shal l  be t he st andar d NEMA 
assi gned f r ame s i ze suppl i ed f or  const ant  speed use on f ul l  vol t age,  f i xed 
f r equency l i ne power .   Resi st ance t emper at ur e det ect or s ( RTD' s)  embedded i n 
t wo phases of  t he st at or  wi ndi ngs shal l  be pr ovi ded.   Mot or  bear i ng shal l  
have mi ni mum L- 10 l i f e of  50, 000 hour s.

2. 3. 5   Power  Fact or  Capaci t or s

Al l  mot or s over  3. 7 kW 5 hp shal l  be pr ovi ded wi t h power  f act or  cor r ect i ng 
capaci t or s.   Capaci t or s shal l  be f ur ni shed compl et e wi t h i nt er nal  f usi ng 
and bl eed- of f  r esi st or s.   Cor r ect ed power  f act or  shal l  be not  l ess t han 95 
per cent  at  f ul l  l oad.   Capaci t or s shal l  be i nst al l ed i n encl osur es 
coor di nat ed wi t h t he i ndi v i dual  mot or  const r uct i on wi t h l eads t er mi nat ed i n 
t he mot or  t er mi nal  box and i dent i f i ed as capaci t or  l eads.   Mot or  cont r ol s 
shal l  have over cur r ent  devi ce set t i ngs pr oper l y r educed f or  t he mot or  and 
capaci t or  combi nat i on.

2. 3. 6   Bl ower  -  Mot or  Base

A f ul l  l engt h common base of  st eel  box const r uct i on shal l  be pr ovi ded f or  
t he bl ower  and dr i ve.   The base shal l  be sui t abl e f or  di r ect  at t achment  t o 
t he f oundat i on.   Anchor  bol t s,  [ ant i - v i br at i on st r i ps, ]  and gr out  shal l  be 
pr ovi ded as r equi r ed f or  pr oper  i nst al l at i on.

2. 3. 7   Concr et e Foundat i on

Concr et e f oundat i on shal l  be as i ndi cat ed.   The f oundat i on shal l  be 
ent i r el y separ at ed f r om t he sur r oundi ng f l oor .   Concr et e shal l  be as 
speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

2. 3. 8   Filters

**************************************************************************
NOTE:   Consul t  di f f user  manuf act ur er s t o ver i f y t he 
per cent  ef f i c i ency r equi r ed f or  t he di f f user s 
speci f i ed.   Use of  pr ef i l t er  bl anket  i ncr eases 
f i l t er  l i f e.

Del et e t he l ast  sent ence f or  war m cl i mat e pr oj ect s.
**************************************************************************

Fi l t er s shal l  be [ washabl e dr y t ype, ]  [ di sposabl e dr y t ype, ]  and shal l  be 
at  l east  90 per cent  ef f i c i ent  when t est ed i n compl i ance wi t h ASHRAE 52. 2 
dust  spot  met hod.   Fi l t er  shal l  have at  l east  0. 093 squar e met er  1 sq.  f t  
of  f i l t er  ar ea per  0. 0118 cubi c met er / second 25 cf m of  ai r  f l ow.   Ai r  
f i l t er  mat er i al  shal l  be pol yest er  f el t  wi t h 25 mm 1 i nch pl eat  
separ at i on.   For  f i l t er s l ocat ed out s i de of  t he bui l di ng,  a weat her  hood 
desi gned t o keep r ai n,  snow,  and ot her  f or ei gn ar t i c l es away f r om t he 
f i l t er  el ement  shal l  be pr ovi ded.   The weat her  hood shal l  be desi gned f or  
i nl et  vel oci t i es bet ween t he hood and t he f i l t er  el ement  of  2. 54 m/ second 
500 f t / mi n or  l ess.   A manomet er  or  di f f er ent i al  pr essur e gauge shal l  be 
pr ovi ded on t he f i l t er  uni t  t o i ndi cat e when t he f i l t er  el ement  r equi r es 
c l eani ng or  r epl aci ng.   [ A f i l t er  el ement  by- pass wi t h count er - wei ght ed 
door s shal l  be pr ovi ded t o pr event  dest r uct i on of  t he el ement  i n t he event  
f r eezi ng moi st ur e c l ogs t he f i l t er ] .
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2. 3. 9   Accessories

**************************************************************************
NOTE:   Consul t  t he bl ower  manuf act ur er  t o det er mi ne 
s i l encer  r equi r ement s.

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

2. 3. 9. 1   Silencers

Each bl ower  shal l  be pr ovi ded wi t h [ i nl et ]  [ and]  [ di schar ge]  s i l encer s.   
Si l encer s shal l  be f or  [ st andar d]  [ cr i t i cal ]  gr ade si l enci ng.   I nt ake 
s i l encer s shal l  be of  t he [ chamber ]  [ absor pt i on]  t ype.   Di schar ge s i l encer s 
shal l  be of  t he [ chamber ]  [ absor pt i on]  [ combi nat i on chamber - absor pt i on]  
t ype.   Si l encer  s i ze shal l  be as r ecommended by t he s i l encer  manuf act ur er  
and shal l  be compat i bl e wi t h t he bl ower  r equi r ement s.   Si l encer  connect i ons 
shal l  mat ch t he adj acent  pi pi ng.   Mount i ng br acket s shal l  be pr ovi ded as 
r equi r ed f or  s i l encer  suppor t .   Si l encer  shal l  be const r uct ed of  heavy- dut y 
r ol l ed and wel ded st eel  pl at e wi t h i nner  l i ner  pr oper l y wel ded t o out er  
shel l  f or  pur pose of  deadeni ng out er  shel l .

2. 3. 9. 2   Acoust i cal  I nsul at i on

Si l encer s,  [ i nt er i or  ai r  pi pi ng] ,  [ expansi on j oi nt s, ]  [ val ves, ]  [ and]  
[ dr i ve guar ds]  shal l  be wr apped wi t h 25 mm l  i nch t hi ck hi gh densi t y woven 
gl ass f i ber  mat  havi ng a mi ni mum densi t y of  4. 6 kg/ squar e met er  15 
ounces/ squar e f oot  and shal l  be l agged wi t h a 0. 41 mm 0. 0l 6 i nch t hi ck 
al umi num j acket .   Compl y wi t h EPA r equi r ement s i n accor dance wi t h Sect i on 
01 33 29 SUSTAI NABI LI TY REPORTI NG.

2. 3. 9. 3   Gauges

Gauges shal l  compl y wi t h ASME B40. 100.   I nl et  gauges shal l  have a r ange of  
[ 0 t o 762 mm]  [ _____]  [ 0 t o 30 i nch]  [ _____]  wat er  gauge vacuum.   Out l et  
gauges shal l  have a r ange of  [ 0 t o 103 kPa]  [ _____]  [ 0 t o 15 psi ]  [ _____] .   
Gauges shal l  i nc l ude al l  accessor i es f or  [ cont r ol  panel ]  [ wal l ]  [ pi pe]  
mounting.

2. 3. 9. 4   Thermometers

Ther momet er s shal l  be pr ovi ded t o i ndi cat e [ i nl et  ai r  t emper at ur e, ]  
[ di schar ge ai r  t emper at ur e, ]  [ and]  [ l ubr i cat i on oi l  t emper at ur e] .  
Ther momet er s shal l  be ei t her  r ed- r eadi ng mer cur y- i n- gl ass t ype or  di al  
t ype.   Scal e r ange shal l  i ncl ude f ul l  r ange of  expect ed oper at i on and up t o 
125 per cent ,  but  not  mor e t han 150 per cent  of  maxi mum.

2. 3. 9. 5   Tempor ar y Scr eens

A t empor ar y scr een,  consi st i ng of  16- mesh wi r e backed up by 6. 4 mm 1/ 4 i nch 
har dwar e c l ot h,  shal l  be pr ovi ded at  t he bl ower  i nl et  connect i on.   The 
scr eens shal l  be r emoved af t er  i ni t i al  bl ower  st ar t - up and t est i ng.

2. 3. 9. 6   I nl et  and Di schar ge El bows

I nl et  and di schar ge el bows shal l  be of  t he l ong sweep t ype const r uct ed of  
cast  i r on wi t h ASME B16. 1,  Cl ass 125 f l anges.

2. 3. 9. 7   Expansi on Coupl i ngs

Coupl i ngs shal l  be ext r a heavy gauge r ubber ,  wi r e r ei nf or ced t ype sui t abl e 
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f or  t emper at ur e r ange of  - 29 t o pl us 121 degr ees C - 20 t o pl us 250 degr ees F
 and pr essur e r ange f r om 381 mm 15 i nch of  mer cur y vacuum t o 103 kPa 15 psi g.

2. 3. 10   Manual  Cont r ol  Syst em

**************************************************************************
NOTE:   Del et e i nappl i cabl e cont r ol  syst em.   NEMA 3R 
and NEMA 4 Types ar e ext er i or  panel  t ypes.

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

Each bl ower  shal l  be pr ovi ded wi t h a cont r ol  panel  cont ai ni ng al l  s t ar t er s,  
c i r cui t  br eaker s,  di sconnect s,  and ot her  equi pment  r equi r ed f or  manual  
st ar t i ng and st oppi ng of  t he bl ower .   Mot or  cont r ol s and mot or  cont r ol  
cent er s shal l  conf or m t o NEMA I CS 1, NEMA I CS 2, NEMA I CS 3, NEMA I CS 4, 
NEMA I CS 6, UL 508,  and UL 845.   Ci r cui t  br eaker s shal l  conf or m t o 
I EEE C37. 13.   The cont r ol  panel  shal l  be i n a NEMA 250,  [ Type 12]  [ Type 3R]  
[ Type 4]  encl osur e.   Al l  mat er i al s and const r uct i on shal l  compl y wi t h 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

2. 3. 11   Aut omat i c Cont r ol  and Moni t or i ng Syst em

**************************************************************************
NOTE:   Del et e i nappl i cabl e cont r ol  syst em.

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

Each bl ower  shal l  be pr ovi ded an aut omat i c cont r ol  and moni t or i ng syst em t o 
cont r ol  st ar t - up and shut - down sequences,  t o i ndi cat e var i ous oper at i on 
par amet er s,  and t o act uat e bl ower  pr ot ect i ve devi ces.   Al l  accessor y 
devi ces shal l  be oper at ed t hr ough t hi s syst em.

2. 3. 11. 1   Panel  Const r uct i on

**************************************************************************
NOTE:   NEMA 3R and NEMA 4 Types ar e ext er i or  panel  
types.

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

The aut omat i c cont r ol  and moni t or i ng syst em shal l  be encl osed i n a NEMA 250, 
[ Type 12]  [ Type 3R]  [ Type 4]  panel  and shal l  be compl et el y wi r ed and t est ed 
wi t h i nt er nal  connect i ons bei ng made on t er mi nal  bl ocks.   Power  suppl y t o 
t he cont r ol  panel  shal l  be [ _____]  vol t s ac,  [ _____]  phase,  60 Hz t o a 
[ _____]  amp f l ange mount ed di sconnect .   I nt er nal  vol t ages,  i ncl udi ng [ 120]  
[ _____]  vol t s ac,  shal l  be der i ved f r om t he [ _____]  vol t s ac,  suppl y.   
Cont r ol  power  t r ansf or mer  shal l  be [ _____]  vol t s pr i mar y and [ _____]  vol t s 
secondar y wi t h kVA r at i ng as r ecommended by t he manuf act ur er .   I nst r ument  
and cont r ol  t r ansf or mer s shal l  compl y wi t h I EEE C57. 13 and NEMA ST 20.

2. 3. 11. 2   Aut omat i c Cont r ol

a.   Aut omat i c cont r ol s shal l  be pr ovi ded f or  al l  machi ne par t s t o ensur e 
pr oper  st ar t up and shut down sequences.   A manual - of f - aut omat i c swi t ch 
shal l  be pr ovi ded f or  each bl ower .   I n addi t i on,  manual  cont r ol  
swi t ches shal l  be pr ovi ded f or  t he [ auxi l i ar y oi l  pump, ]  [ unl oadi ng 
val ve, ]  [ and]  [ i nl et  but t er f l y  val ve] .   Manual  cont r ol  swi t ches shal l  
be act i ve onl y when t he sel ect or  swi t ch i s i n t he manual  posi t i on.   
When t he sel ect or  swi t ch i s i n t he aut omat i c posi t i on,  t he cont r ol  
syst em shal l  sequence st ar t up of  t he bl ower  as f ol l ows:

( 1)   St ar t  auxi l i ar y oi l  pump and al l ow t o r un f or  3 mi nut es.
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( 2)   Open unl oadi ng val ve and cl ose i nl et  but t er f l y  val ve.

( 3)   St ar t  mai n dr i ve mot or .

b.   When t he mot or  r eaches f ul l  speed,  t he i nl et  but t er f l y  val ve shal l  open 
and t he unl oadi ng val ve shal l  c l ose.   The i nl et  but t er f l y  val ve shal l  
open t o a mi ni mum set  poi nt  s l i ght l y above t he sur ge poi nt .   The i nl et  
but t er f l y  val ve shal l  t hen be cont r ol l ed by a 4 t o 20 mA dc s i gnal  f r om 
t he cont r ol  syst em t o mai nt ai n t he desi r ed f l ow.   When t he shaf t - dr i ven 
mai n oi l  pump r eaches speci f i ed pr essur e set t i ng,  t he auxi l i ar y oi l  
pump shal l  s t op.

c.   Upon t ur ni ng t he sel ect or  swi t ch t o t he of f  posi t i on,  t he cont r ol  panel  
shal l  sequence shut down of  t he bl ower s as f ol l ows:

( 1)   Open t he unl oadi ng val ve and cl ose t he i nl et  but t er f l y  val ve.

( 2)   De- ener gi ze t he dr i ve mot or .

d.   When t he shaf t - dr i ven oi l  pump pr essur e dr ops,  st ar t  t he auxi l i ar y oi l  
pump and al l ow t o r un f or  [ 30]  [ _____]  mi nut es t o pr ovi de f or  post  
l ubr i cat i on and cool i ng.

2. 3. 11. 3   Indicators

The f ol l owi ng i ndi cat or s shal l  be pr ovi ded,  mount ed on t he cont r ol  panel :

a.   I nl et  and out l et  pr essur e gauges.

b.   Val ve posi t i on i ndi cat or s f or  t he unl oadi ng val ve ( open or  c l osed)  and 
t he i nl et  but t er f l y  val ve ( i n per cent age open) .

c.   I nl et  ai r  vol ume i n cf m i ndi cat or .   The i ndi cat or  shal l  be an ammet er  
measur i ng t he cur r ent  dr aw of  t he bl ower  mot or  and cal i br at ed so t hat  a 
gi ven amount  of  cur r ent  dr aw shal l  cor r espond t o t he vol ume of  ai r  
bei ng handl ed by t he bl ower .

d.   Li ght s t o i ndi cat e t he auxi l i ar y oi l  pump i s r unni ng and i s as r equi r ed 
f or  t he pr ot ect i ve devi ces.

2. 3. 11. 4   Bl ower  Pr ot ect i ve Devi ces

a.   Al l  bl ower  pr ot ect i ve devi ces,  upon al ar m condi t i on,  shal l  cause 
i mmedi at e de- ener gi zat i on of  t he mot or ,  shal l  i ni t i at e t he aut omat i c 
shut down sequence,  and shal l  pr ovi de audi bl e and v i sual  al ar m 
i ndi cat i on.   Posi t i ve di spl acement  bl ower s shal l  be equi pped wi t h 
aut omat i c pr essur e r el i ef  val ve.

b.   Bear i ng t emper at ur e pr ot ect i on consi st i ng of  encapsul at ed t emper at ur e 
swi t ches i n mi l l ed s l ot s di r ect l y  over  each bl ower  bear i ng,  a cont r ol  
r el ay,  a sel ect or  swi t ch and t est  pushbut t ons,  and a r unni ng l i ght  
shal l  be pr ovi ded.   Upon excessi vel y hi gh t emper at ur e of  any bear i ng,  
t he syst em shal l  i ni t i at e pr ot ect i ve shut down and shal l  i ndi cat e whi ch 
bear i ng i s af f ect ed.

c.   A pr ot ect i ve devi ce shal l  be pr ovi ded t o pr event  t he bl ower  f r om 
oper at i ng i n a sur ge condi t i on.   The devi ce shal l  i ni t i at e aut omat i c 
bl ower  shut down sequence when t he bl ower  i s r educed t o sur ge vol ume as 
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i ndi cat ed by mot or  cur r ent  dr aw and shal l  gi ve v i sual  i ndi cat i on of  
r eason f or  shut down.   An over r i de shal l  be pr ovi ded as necessar y f or  
bl ower  st ar t up and shut down.

d.   A syst em shal l  be pr ovi ded t o cont r ol  bl ower  over l oad by openi ng and 
cl osi ng t he i nl et  [ but t er f l y  val ve]  [ i nl et  gui de vanes on s i ngl e st age 
cent r i f ugal  bl ower ]  based upon t he cur r ent  dr aw of  t he mot or .   The 
syst em shal l  moni t or  mot or  cur r ent  i nput  t o a sui t abl y condi t i oned and 
set - poi nt  cont r ol l er .

2. 3. 11. 5   Vi br at i on Moni t or i ng

Vi br at i on pi ck- ups shal l  be pr ovi ded f or  mot or  and bl ower  bear i ngs.   
Vi br at i on moni t or i ng syst em shal l  be pr ovi ded on cont r ol  panel .   
Cent r i f ugal  bl ower s shal l  have r adi al  and axi al  v i br at i on moni t or i ng.   
Moni t or  shal l  consi st  of  f r ont  panel  and ci r cui t  boar d whi ch shal l  i ncl ude 
swi t ches f or  di spl ay of  s i gnal  and al ar m l evel s,  LED i ndi cat or s f or  
annunci at i on of  OK and al ar m st at us,  cal i br at i on and al ar m adj ust ment s,  and 
connect or s f or  out put  s i gnal s.

2. 3. 11. 6   Cont r ol  Logi c

Cont r ol  l ogi c shal l  be pr ovi ded t o moni t or  di ssol ved oxygen l evel  s i gnal s 
and sel ect  t he number  and [ i nl et  gui de vane set t i ng f or  s i ngl e st age 
cent r i f ugal  bl ower s]  [ r ot at i on speed of  posi t i ve di spl acement  bl ower s]  t o 
pr ovi de f or  suf f i c i ent  ai r  t o mai nt ai n desi r ed di ssol ved oxygen l evel  i n 
aer at i on t ank( s) .

2. 4   AI R DI STRI BUTI ON SYSTEM

A syst em,  i ncl udi ng pi pi ng,  val ves,  and suppor t s shal l  be pr ovi ded t o 
di st r i but e ai r  f r om t he bl ower s t o t he ai r  di f f user s.   The syst em shal l  be 
of  adequat e capaci t y f or  t he i nt ended pur pose and shal l  be adj ust abl e f or  
bal anci ng of  ai r  di st r i but i on.

2. 4. 1   Ai r  Mai n

The ai r  mai n f r om t he bl ower s t o t he ai r  suppl y assembl i es shal l  be as 
i ndi cat ed.   Eccent r i c r educer s shal l  be pr ovi ded at  each change i n ai r  mai n 
di amet er .   The cr own of  t he ai r  mai n shal l  be mai nt ai ned at  t he same 
el evat i on f or  t he f ul l  l engt h of  t he t ank.   Fi t t i ngs and val ves shal l  be 
pr ovi ded as i ndi cat ed.   Ai r  mai n pi pi ng 150 mm 6 i nches i n di amet er  and 
l ar ger  shal l  be duct i l e i r on or  Schedul e 40 st eel  pi pe.   Ai r  mai n pi pi ng 
l ess t han 150 mm 6 i nch i n di amet er  shal l  be duct i l e i r on or  Schedul e 40 
gal vani zed st eel  pi pe.   Hanger s and suppor t s shal l  be pr ovi ded as r equi r ed 
f or  a compl et e i nst al l at i on.

2. 4. 2   Removabl e Header  Ai r  Di st r i but i on Syst em

**************************************************************************
NOTE:   Del et e i nappl i cabl e header  t ypes and 
mat er i al s of  const r uct i on.

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

Removabl e header  ai r  di st r i but i on syst ems shal l  be pr ovi ded as i ndi cat ed 
and each shal l  consi st  of  an ai r  suppl y assembl y,  r emovabl e header  
assembl y,  and suppor t s.   The syst em shal l  be compat i bl e wi t h t he ai r  mai n 
and t he speci f i ed di f f user s.
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2. 4. 2. 1   Ai r  Suppl y Ri ser  Assembl y

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph i f  di st r i but i on syst em 
i s mount ed on a T- wal l .

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

An ai r  suppl y r i ser  assembl y shal l  be pr ovi ded f or  each r emovabl e header  t o 
connect  t he dr op l eg t o t he ai r  mai n.   The r i ser  assembl y shal l  consi st  of  
a ver t i cal  pi pe pr oj ect i ng f r om t he ai r  mai n t hr ough a f l oor  s l eeve cast  i n 
t he concr et e T- wal l ,  an el bow,  a but t er f l y  val ve bet ween t he el bow and t he 
dr op l eg,  and r equi r ed suppor t s and anchor s.

2. 4. 2. 2   Ai r  Suppl y Lat er al  Assembl y

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph i f  di st r i but i on syst em 
i s mount ed on a Y- wal l .

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

An ai r  suppl y l at er al  assembl y shal l  be pr ovi ded f or  each r emovabl e header  
t o connect  t he dr op l eg t o t he ai r  mai n.   The l at er al  assembl y shal l  
consi st  of  pi pi ng,  a but t er f l y  val ve,  and r equi r ed suppor t s and anchor s.

2. 4. 2. 3   Removabl e Header  Assembl y

The r emovabl e header  assembl y shal l  consi st  of  a dr op l eg and a header .   
The upper  end of  t he header  assembl y shal l  be a 90 degr ee el bow wi t h f ace 
r i ng and neopr ene gasket  f or  connect i on t o t he ai r  suppl y assembl y.   The 
connect i on t o t he ai r  suppl y assembl y shal l  be a qui ck coupl i ng f l ange.   
The l ower  end of  t he dr op l eg shal l  be f l anged f or  connect i on t o t he 
header .   Header s shal l  have wel ded end caps and a bevel ed f l ange f or  
connect i on t o t he dr op l eg.   Di f f user  connect or s shal l  be pr ovi ded f or  
f i el d i nst al l at i on of  di f f user s.   The r emovabl e header  assembl y shal l  be 
desi gned t o wi t hst and a ver t i cal  l oad t hat  r esul t s  i n a moment  of  56. 5 Nm 
500 i nch- pounds at  t he di f f user  connect i on wi t hout  per manent  def or mat i on.   
Li f t i ng l ugs shal l  be pr ovi ded on t he assembl y as r equi r ed f or  r emoval  of  
t he header .   Removabl e header  assembl y shal l  be st ai nl ess st eel  syst ems or  
gal vani zed st eel  syst ems as f ol l ows:

a.   St ai nl ess St eel  Syst ems:   The r emovabl e header  assembl y shal l  be 
f abr i cat ed f r om 304L st ai nl ess st eel  compl yi ng wi t h ASTM A240/ A240M.   
Dr op l egs and header s shal l  have a nomi nal  wal l  t hi ckness of  2. 78 mm 
0. 1094 i nch ( 12 gauge) .   Header  di mensi ons shal l  be as i ndi cat ed wi t h 
di mensi onal  t ol er ances compl yi ng wi t h ASTM A530/ A530M and ASTM A554.   
Wel ded wr ought  st ai nl ess st eel  f i t t i ngs and wel ded st ai nl ess st eel  
t ubul ar  pr oduct s shal l  be f abr i cat ed i n accor dance wi t h ASTM A774/ A774M 
and ASTM A778/ A778M.   Al l  wel di ng shal l  be per f or med i n t he shop.   
Fi l l er  wi r e shal l  be added t o al l  wel ds t o pr ovi de a cr oss sect i on 
equal  t o t he par ent  mat er i al .   But t  wel ds shal l  have f ul l  penet r at i on 
t o t he i nt er i or  sur f ace.   I nt er i or  wel d beads shal l  be smoot h,  evenl y 
di st r i but ed,  wi t h an i nt er i or  pr oj ect i on not  exceedi ng 2 mm 1/ 16 i nch.   
Out si de wel d ar eas shal l  be wi r e br ushed wi t h st ai nl ess st eel  br ushes.   
Af t er  f abr i cat i on,  t he assembl y shal l  be passi vat ed by pi ckl i ng and 
shal l  be compl et el y neut r al i zed.   The qui ck- coupl i ng f l ange shal l  be 
ni ckel  pl at ed duct i l e i r on wi t h a st ai nl ess st eel  hi nge pi n.   Anchor  
bol t s shal l  be 303 st ai nl ess st eel .

b.   Gal vani zed St eel  Syst ems:   The r emovabl e header  assembl y shal l  be 
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f abr i cat ed f r om Schedul e 40 st eel  pi pe conf or mi ng t o ASTM A53/ A53M.   
Al l  wel di ng shal l  be per f or med i n t he shop.   But t  wel ds shal l  be f ul l  
penet r at i on wel ds wi t h an i nt er i or  pr oj ect i on not  exceedi ng 2 mm 1/ 16 
i nch.   Wel di ng shal l  conf or m t o AWS D1. 1/ D1. 1M.   The assembl y shal l  be 
hot - di p gal vani zed af t er  f abr i cat i on.   Anchor  bol t s shal l  be 303 
st ai nl ess st eel .   The qui ck- coupl i ng f l ange shal l  be ni ckel  pl at ed 
duct i l e i r on wi t h a st ai nl ess st eel  hi nge pi n.

2. 4. 2. 4   Suppor t s and Gui des

Each r emovabl e header  shal l  be suppor t ed by t wo adj ust abl e suppor t s wi t h 
vee- shaped gui des.   Suppor t s shal l  be f abr i cat ed f r om 6 mm 1/ 4 i nch st eel  
pl at e and shal l  have at  l east  25 mm 1 i nch ver t i cal  adj ust ment .   The 
suppor t s shal l  suppor t  t he wei ght  of  t he assembl y so t hat  t he 
qui ck- coupl i ng can be easi l y di sconnect ed.

2. 4. 3   Rot ar y or  Swi ng Header  Ai r  Di st r i but i on Syst em

**************************************************************************
NOTE:   Del et e i nappl i cabl e header  t ypes and 
mat er i al s of  const r uct i on.

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

Rot ar y or  swi ng header  ai r  di st r i but i on syst ems shal l  be pr ovi ded as 
i ndi cat ed and shal l  consi st  of  an ai r  suppl y assembl y,  r ot ar y or  swi ng- t ype 
ai r  header  assembl y,  and suppor t s.   The syst em shal l  be compat i bl e wi t h t he 
ai r  mai n and t he speci f i ed di f f user s.

2. 4. 3. 1   Ai r  Suppl y Assembl y

An ai r  suppl y assembl y shal l  be pr ovi ded f or  each r ot ar y or  swi ng header  t o 
connect  t he upper  swi ng j oi nt  t o t he ai r  mai n.   The assembl y shal l  consi st  
of  t he r equi r ed pi pe and f i t t i ngs,  a but t er f l y  val ve,  and a combi nat i on 
connect or  and suppor t  f or  t he upper  swi ng j oi nt .

2. 4. 3. 2   Rot ar y or  Swi ng Header  Assembl y

The r ot ar y or  swi ng header  assembl y shal l  consi st  of  an upper  swi ng j oi nt ,  
a knee j oi nt ,  hanger  pi pes,  and a header .   The upper  swi ng j oi nt  shal l  
connect  t o t he ai r  suppl y assembl y and shal l  i ncl ude connect or s f or  f i el d 
i nst al l at i on of  di f f user s.   The r ot ar y or  swi ng header  assembl y shal l  be 
desi gned t o wi t hst and a ver t i cal  l oad t hat  r esul t s  i n a moment  of  56. 5 Nm 
500 i n- l b at  t he di f f user  connect i on wi t hout  per manent  def or mat i on.   
Li f t i ng l ugs shal l  be pr ovi ded on t he assembl y as r equi r ed t o l i f t  t he 
header  assembl y out  of  t he t ank.   Rot ar y or  swi ng header  assembl y shal l  be 
st ai nl ess st eel  syst ems,  car bon st eel  syst ems,  gal vani zed st eel  syst ems,  or  
f i ber gl ass syst ems as f ol l ows:

a.   St ai nl ess St eel  Syst ems:   The upper  swi ng j oi nt  and knee j oi nt  shal l  be 
cast  st ai nl ess st eel .   Connect i on bet ween t he t wo sect i ons shal l  be by 
means of  a st ai nl ess st eel  pi n wor ki ng i n a gr aphi t e br onze bushi ng.   
Bear i ngs shal l  be gr aphi t e i mpr egnat ed cast  br onze compl yi ng wi t h 
ASTM B584.   Br ass seal  r i ngs wi t h l abyr i nt h gr ooves bet ween t he t wo 
j oi nt  sect i ons shal l  be pr ovi ded.   A gr ease f i t t i ng t o l ubr i cat e t he 
seal  r i ngs shal l  be pr ovi ded.   An adj ust abl e st op t o pr event  t he knee 
j oi nt  f r om openi ng beyond 180 degr ees shal l  be pr ovi ded.   The hanger  
pi pes and ai r  header s shal l  be f abr i cat ed f r om 304L st ai nl ess st eel  i n 
accor dance wi t h ASTM A240/ A240M.   The upper  hanger  pi pes shal l  be 
Schedul e 10S.   Lower  hanger  pi pes shal l  be Schedul e 5S.   Ai r  header  
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pi pes shal l  be 12 gauge.  Header  di mensi ons shal l  be as i ndi cat ed wi t h 
di mensi onal  t ol er ances i n accor dance wi t h ASTM A530/ A530M and ASTM A554.   
Wel ded wr ought  st ai nl ess st eel  f i t t i ngs and wel ded st ai nl ess st eel  
t ubul ar  pr oduct s shal l  be f abr i cat ed i n accor dance wi t h ASTM A774/ A774M 
and ASTM A778/ A778M.   Al l  wel di ng shal l  be per f or med i n t he shop.   
Fi l l er  wi r e shal l  be added t o al l  wel ds t o pr ovi de a cr oss sect i on 
equal  t o t he par ent  mat er i al .   But t  wel ds shal l  have f ul l  penet r at i on 
t o t he i nt er i or  sur f ace.   I nt er i or  wel d beads shal l  be smoot h,  evenl y 
di st r i but ed,  and wi t h an i nt er i or  pr oj ect i on not  exceedi ng 2 mm 1/ 16 
i nch.   Out si de wel d ar eas shal l  be wi r e br ushed wi t h st ai nl ess st eel  
br ushes.   Af t er  f abr i cat i on,  t he assembl y shal l  be passi vat ed by 
pi ckl i ng and shal l  be compl et el y neut r al i zed.   The hanger  pi pes shal l  
be wel ded t o t he upper  swi ng j oi nt  and knee j oi nt .   The header  pi pe 
shal l  be f l ange connect ed t o t he hanger  pi pe.   Di f f user  connect or s 
shal l  be wel ded t o t he header .   The header  shal l  have wel ded end caps.

b.   Car bon St eel  Syst ems:   The upper  swi ng j oi nt  and knee j oi nt  shal l  be 
cast  st eel .   Connect i on bet ween t he t wo sect i ons shal l  be by means of  a 
st ai nl ess st eel  pi n wor ki ng i n a gr aphi t e br onze bushi ng.   Bear i ngs 
shal l  be gr aphi t e i mpr egnat ed cast  br onze i n accor dance wi t h ASTM B584.   
Br ass seal  r i ngs wi t h l abyr i nt h gr ooves shal l  be pr ovi ded bet ween t he 
t wo j oi nt  sect i ons.   A gr ease f i t t i ng t o l ubr i cat e t he seal  r i ngs shal l  
be pr ovi ded.   An adj ust abl e st op t o pr event  t he knee j oi nt  f r om openi ng 
beyond 180 degr ees shal l  be pr ovi ded.   The hanger  and header  pi pes 
shal l  be schedul e [ 40]  [ 80]  car bon st eel  pi pe i n accor dance wi t h 
ASTM A524.   Header  di mensi ons shal l  be as i ndi cat ed.   Wel di ng shal l  be 
per f or med i n t he shop.   Af t er  f abr i cat i on,  t he assembl y shal l  be 
pai nt ed wi t h t he manuf act ur er ' s st andar d f i ni sh.   The hanger  pi pes 
shal l  be wel ded t o t he upper  swi ng j oi nt  and knee j oi nt .   The header  
pi pe shal l  be f l ange connect ed t o t he hanger  pi pe.   Di f f user  connect or s 
shal l  be wel ded t o t he header .   The header  shal l  have wel ded end caps.

c.   Gal vani zed St eel  Syst ems:   The upper  swi ng j oi nt  and knee j oi nt  shal l  
be cast  i r on.   Connect i on bet ween t he t wo sect i ons shal l  be by means of  
a st ud equi pped wi t h a spr i ng t o mai nt ai n seal  bet ween t he f aces.   
Gr aphi t e i mpr egnat ed br onze seal  r i ngs and bear i ngs i n accor dance wi t h 
ASTM B584 shal l  be pr ovi ded.   Gr ease f i t t i ngs f or  l ubr i cat i on shal l  be 
pr ovi ded.   The hanger  and header  pi pes shal l  be schedul e [ 40]  [ 80]  
gal vani zed st eel  pi pe i n accor dance wi t h ASTM A53/ A53M.   Header  
di mensi ons shal l  be as i ndi cat ed.   The header  shal l  consi st  of  t wo 
l engt hs of  pi pe,  f l ange connect ed t o a cast  i r on t ee.   The hanger  pi pes 
shal l  be scr ew connect ed t o t he upper  swi ng j oi nt  and knee j oi nt ,  and 
f l ange connect ed t o t he header  t ee.   Di f f user  connect or s shal l  be 
wel ded t o t he header .   The header  shal l  have gasket ed,  scr ewed end caps.

d.   Fi ber gl ass Syst ems:   The upper  swi ng j oi nt  and knee j oi nt  shal l  be of  
t he t r unni on s l eeve t ype manuf act ur ed of  gl ass r ei nf or ced synt het i c  
r esi n capabl e of  cont i nuousl y oper at i ng i n pH l evel s of  5. 0 t o 9. 0 and 
at  gas t emper at ur es up t o 108 degr ees C 225 degr ees F.   Al l  ar eas of  
hi gh st r ess shal l  be r i bbed t o pr ovi de i ncr eased st r engt h.   Each 
r ot at i ng bear i ng sur f ace shal l  be pr ovi ded wi t h r i ng t ype ai r  seal s.   
The assembl i es shal l  be hel d t oget her  by a 13 mm 1/ 2 i nch di amet er  
st ai nl ess st eel  r od wi t h l ocki ng nut s.   The hanger  and header  pi pes 
shal l  be r ei nf or ced t her moset t i ng r esi n pi pe i n accor dance wi t h 
ASTM D2310,  Type I ,  Gr ade l ,  Cl ass F,  ASTM D2992,  and ASTM D2996.   The 
pi pe shal l  be i n accor dance wi t h t he f ol l owi ng:  275. 8 MPa 40, 000 psi  
mi ni mum hoop st r ess;  65. 5 MPa 9, 500 psi  mi ni mum t ensi l e st r engt h;  131. 0 
MPa 19, 000 psi  mi ni mum axi al  compr essi on st r engt h;  mi ni mum 55 Bar col  
har dness;  54. 75 degr ee wi nd angl e;  2. 8 mm 0. 110 i nch mi ni mum wal l  
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t hi ckness.   Ul t r avi ol et  pr ot ect i on shal l  be pr ovi ded f or  t he pi pe 
mat er i al .   The l i ner  r esi n shal l  be 85 t o 89 per cent  r esi n wi t h gl ass 
f i l l er  and shal l  be at  l east  0. 51 mm 0. 020 i nch t hi ck.   Joi nt s shal l  be 
f i l l ed epoxy adhesi ve j oi nt s.   Header  di mensi ons shal l  be as 
i ndi cat ed.   The hanger  shal l  be f l ange connect ed t o t he header .

2. 4. 3. 3   Suppor t s and Gui des

Suppor t s and gui des shal l  be pr ovi ded as r equi r ed f or  suppor t  and l evel i ng 
of  t he header .

2. 4. 4   Fi xed Header  Ai r  Di st r i but i on Syst em

**************************************************************************
NOTE:   Del et e i nappl i cabl e header  t ypes and 
mat er i al s of  const r uct i on.

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

A f i xed header  ai r  di st r i but i on shal l  be pr ovi ded as i ndi cat ed and shal l  
consi st  of  a dr opl eg assembl y,  f i xed header s,  and suppor t s.   The syst em 
shal l  be compat i bl e wi t h t he ai r  mai n and t he speci f i ed di f f user s.

2. 4. 4. 1   Dr op Leg Assembl y

A dr op l eg assembl y shal l  be pr ovi ded t o connect  t he f i xed header s t o t he 
ai r  mai n.   The assembl y shal l  be of  t he di mensi ons i ndi cat ed.

2. 4. 4. 2   Fi xed Header s

The f i xed header s shal l  be of  t he di mensi ons and conf i gur at i on i ndi cat ed.   
Header  connect i ons shal l  be of  a t ype al l owi ng r ot at i onal  adj ust ment  of  
i ndi v i dual  header  sect i ons and shal l  be of  suf f i c i ent  st r engt h t o t r ansmi t  
t he l ongi t udi nal  f or ces caused by expansi on and cont r act i on of  t he header .   
The header s shal l  be desi gned t o al l ow expansi on and cont r act i on over  a 
t emper at ur e r ange of  70 degr ees C 125 degr ees F wi t hout  damage t o t he 
syst em.   Rot at i on of  t he header  due t o t her mal  expansi on and cont r act i on 
shal l  be pr event ed.   Fi xed header s shal l  be st ai nl ess st eel  syst ems or  
f i ber gl ass syst ems as f ol l ows:

a.   St ai nl ess St eel  Syst ems:   Al l  wel ded par t s of  t he syst em shal l  be 
f abr i cat ed f r om 304L st ai nl ess st eel  i n accor dance wi t h ASTM A240/ A240M.   
[ St ai nl ess st eel  pi pe shal l  have a 2D f i ni sh i n accor dance wi t h 
ASTM A480/ A480M. ]   Pi pe wal l  t hi ckness shal l  be as f ol l ows:   250 mm 10 
i nch di amet er  and l ess shal l  be 1. 59 mm 0. 0625 i nch ( 16 gauge)  t hi ck;  
300 mm 12 i nch di amet er  shal l  be 1. 98 mm 0. 0781 i nch ( 14 gauge)  t hi ck;  
350 mm 14 i nch t hr ough 450 mm 18 i nch di amet er  shal l  be 2. 78 mm 0. l 094 
i nch ( 12 gauge)  t hi ck;   500 mm 20 i nch di amet er  shal l  be 3. 18 mm 0. 1250 
i nch ( 11 gauge)  t hi ck;  600 mm 24 i nch di amet er  shal l  be 3. 57 mm 0. 1406 
i nch ( 10 gauge)  t hi ck.   Header  di mensi ons shal l  be as i ndi cat ed wi t h 
di mensi onal  t ol er ances i n accor dance wi t h ASTM A530/ A530M and ASTM A554.   
Wel ded st ai nl ess st eel  f i t t i ngs and wel ded st ai nl ess st eel  t ubul ar  
pr oduct s shal l  be f abr i cat ed i n accor dance wi t h ASTM A774/ A774M and 
ASTM A778/ A778M.   Al l  wel di ng shal l  be per f or med i n t he shop.   Fi l l er  
wi r e shal l  be added t o al l  wel ds t o pr ovi de a cr oss sect i on equal  t o 
t he par ent  mat er i al .   But t  wel ds shal l  have f ul l  penet r at i on t o t he 
i nt er i or  sur f ace.   I nt er i or  wel d beads shal l  be smoot h,  evenl y 
di st r i but ed,  and wi t h an i nt er i or  pr oj ect i on not  exceedi ng 2 mm 1/ 16 
i nch.   Out si de wel d ar ea shal l  be wi r e br ushed wi t h st ai nl ess st eel  
br ushes.   pr i or  t o f abr i cat i on,  each par t  of  t he assembl y shal l  be 
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passi vat ed by pi ckl i ng and compl et el y neut r al i zed.   Bol t s,  washer s,  
f ol l ower  f l anges,  and ot her  non- wel ded par t s shal l  be 304 st ai nl ess 
st eel .   Nut s shal l  be l ow si l i con br onze i n accor dance wi t h 
ASTM B98/ B98M.

b.   Fi ber gl ass Syst ems:   Pi pi ng shal l  be r ei nf or ced t her moset t i ng r esi n 
pi pe i n accor dance wi t h ASTM D2310,  Type I ,  Gr ade l ,  Cl ass F,  ASTM D2992, 
and ASTM D2996.   The pi pe shal l  be i n accor dance wi t h t he f ol l owi ng:   
65. 5 MPa 9, 500 psi  mi ni mum t ensi l e st r engt h;  110. 3 MPa 16, 000 psi  
mi ni mum axi al  compr essi on st r engt h;  mi ni mum 55 Bar col  har dness;  54. 75 
degr ee wi nd angl e;  2. 8 mm 0. 110 i nch mi ni mum wal l  t hi ckness.   
Ul t r avi ol et  pr ot ect i on shal l  be pr ovi ded f or  t he pi pe mat er i al .   The 
l i ner  r esi n shal l  be 85 t o 89 per cent  r esi n wi t h gl ass f i l l er  and shal l  
be at  l east  0. 51 mm 0. 020 i nch t hi ck.   Joi nt s shal l  be f i l l ed epoxy 
adhesi ve j oi nt s.   Header  di mensi ons shal l  be as i ndi cat ed.   A 25 mm 1 
i nch dr ai n l eg at  each end of  each sect i on of  pi pe shal l  be pr ovi ded.

2. 4. 4. 3   Suppor t  Syst em

A syst em f or  suppor t  and anchor i ng of  t he header s shal l  be pr ovi ded.   The 
syst em shal l  be compat i bl e wi t h t he expansi on and cont r act i on cont r ol  
desi gn.   The suppor t  syst em shal l  pr ovi de f or  a mi ni mum of  100 mm 4 i nch 
ver t i cal  adj ust ment  and 25 mm 1 i nch l at er al  adj ust ment  of  t he header .   The 
syst em shal l  be cont our ed t o f i t  t he bot t om 90 degr ees of  t he pi pe and 
shal l  have a bear i ng sur f ace at  l east  50 mm 2 i nch wi de.

2. 4. 5   Lagoon Ai r  Di st r i but i on Syst em

**************************************************************************
NOTE:   Del et e i nappl i cabl e header  t ypes and 
mat er i al s of  const r uct i on.

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

2. 4. 5. 1   Fi xed Ai r  Di st r i but i on Header s

Fi xed ai r  di st r i but i on header s shal l  be pr ovi ded t o connect  t he ai r  mai n t o 
t he l agoon aer at i on di f f user  t ubi ng.   Header  and f eeder  pi pi ng shal l  be PVC 
wi t h f l anged or  t hr eaded connect i ons.   The ai r  di s t r i but i on syst em shal l  be 
one of  t he f ol l owi ng:

a.   Dual  Header  Syst em:   The syst em shal l  consi st  of  a dual  header  
suppor t ed above t he s i de s l opes,  one on each si de of  t he l agoon wi t h 
f eeder  t ubes connect i ng t o each end of  t he di f f user  t ubi ng.

b.   Si ngl e Header  Syst em:   The syst em shal l  consi st  of  a s i ngl e header ,  
suppor t ed above t he l agoon bot t om i n t he cent er  of  t he l agoon wi t h 
f eeder  t ubes connect i ng t o one end of  t he di f f user  t ubi ng.

2. 4. 5. 2   Supports

Adj ust abl e suppor t s t hat  al l ow f r ee l ongi t udi nal  movement  wi t h l i t t l e or  no 
l at er al  or  ver t i cal  movement  shal l  be pr ovi ded f or  t he ai r  header  pi pi ng.   
Al l  f er r ous met al  i n t he suppor t  syst em shal l  be gal vani zed.

2. 4. 5. 3   Ai r l i f t  Pur ge Syst em

A pl ast i c ai r l i f t ,  compl et e wi t h i nt egr al  pl ast i c ai r  j et ,  shal l  be 
pr ovi ded as i ndi cat ed.   The syst em shal l  i ncl ude ai r  suppl y t ubi ng and 
pi pi ng connect ed t o t he mai n ai r  header .   A cont r ol  val ve on t he ai r  suppl y 
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pi pe shal l  be pr ovi ded.

2. 4. 5. 4   Gas Cl eani ng Syst em

A compl et e syst em as r equi r ed f or  gas c l eani ng of  t he ai r  di f f usi on syst em 
shal l  be pr ovi ded.   The syst em shal l  have a s i ngl e val ve t o cont r ol  f l ow t o 
al l  poi nt s.

2. 5   DIFFUSERS

**************************************************************************
NOTE:   Aer at i on t anks shoul d be i dent i f i ed on t he 
dr awi ngs.   Di f f user  per f or mance r equi r ement s shoul d 
be i nser t ed.

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

2. 5. 1   Di f f user  Per f or mance

a.   Ai r  f l ow r at e shal l  be [ _____]  st andar d L/ second/ 28. 3 cubi c met er s 
scf m/ 1000 cubi c f eet  of  t ank vol ume.

b.   Oxygen t r ansf er  shal l  be [ _____]  kg pounds of  oxygen per  day per  28. 3 
cubi c met er s 1000 cubi c f eet  of  t ank vol ume at  t he speci f i ed ai r  f l ow 
r at e i n c l ear  wat er  at 20 degr ees C 68 degr ees F and zer o di ssol ved 
oxygen.

c.   Submer gence shal l  be [ _____]  mm f eet .

d.   Maxi mum al l owabl e headl oss shal l  be [ _____]  mm i nch of  wat er ,  excl udi ng 
submergence.

2. 5. 2   Por ous Di f f user s

**************************************************************************
NOTE:   Del et e i nappl i cabl e t ypes of  di f f user s and 
mat er i al s of  const r uct i on.

The mean per meabi l i t y  r at i ng of  t he por ous di f f user s 
wi l l  be i nser t ed.   The per meabi l i t y  r at i ng i s 
def i ned as t he number  of  cubi c met er s per  second cf m 
of  ai r ,  at  21 degr ees C 70 degr ees F and 10 t o 25 
per cent  r el at i ve humi di t y,  t hat  wi l l  pass t hr ough 
0. 093 squar e met er  1 squar e f oot  of  di f f user  ar ea t o 
t he at mospher e,  under  a di f f er ent i al  pr essur e 
equi val ent  t o 508 pascal s 2 i nches of  wat er  bel ow 
t he pl at e or  wi t hi n t he t ube when i t  i s  t est ed dr y 
i n a r oom mai nt ai ned at  a t emper at ur e of  21 degr ees C
 70 degr ees F and a r el at i ve humi di t y bet ween 30 and 
50 per cent .   To dat e,  t hi s i s  t he accept ed met hod of  
measur i ng t he abi l i t y  of  por ous di f f user  medi a t o 
di f f use ai r  and pr ovi de a desi r abl e r at e of  oxygen 
absor pt i on.   Lower  per meabi l i t y  shoul d pr oduce 
smal l er  bubbl es,  whi ch shoul d r esul t  i n hi gher  r at es 
of  oxygen absor pt i on.   Lower  per meabi l i t y  r at i ng,  
however ,  r equi r es hi gher  ai r  pr essur e and r esul t s i n 
mor e r api d c l oggi ng and hi gher  pr essur e l osses.   
Consequent l y,  any benef i t s obt ai ned i ni t i al l y  by 
speci f y i ng a per meabi l i t y  r at i ng may be of f set  by 
t he hi gher  mai nt enance and oper at i ng cost s.   The 
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best  bal ance bet ween desi r ed oxygen absor pt i on and 
oper at i ng and mai nt enance cost  i s  af f or ded by a 
per meabi l i t y  r at i ng of  f r om 0. 203 t o 0. 406 40 t o 80.   
Non- por ous di f f user s do not  have a per meabi l i t y  
rating.

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

Di f f user s shal l  have a mean per meabi l i t y  r at i ng of  [ _____]  and shal l  be one 
of  t he f ol l owi ng t ypes:

2. 5. 2. 1   Por ous Cer ami c Di scs

Por ous cer ami c pl at e di f f user s shal l  be s i l i ca sand bonded t oget her  wi t h a 
synt het i c s i l i cat e,  f used al umi na,  or  an or gani c bond;  gr ai ns of  
cr yst al l i ne al umi num oxi de bonded wi t h hi gh al umi na gl ass;  al umi num 
si l i cat e gr ai ns cer ami cal l y bonded at  hi gh t emper at ur e;  cr ushed por cel ai n 
gr ai ns bonded t oget her  wi t h al umi na gl ass or  el ect r i cal l y  f used al umi num 
gr ai ns bonded t oget her  wi t h al umi na gl ass.   Di f f user  pl at es shal l  each 
pr ovi de [ _____]  squar e mm squar e i nch of  hor i zont al  di f f user  ar ea.

2. 5. 2. 2   Por ous Membr ane Tubes wi t h Suppor t s

Por ous membr ane medi a shal l  be a t ubul ar  f l exi bl e synt het i c membr ane sheat h 
t hat  i s  open at  one end and cl osed at  t he ot her .   The t ubul ar  sheat h shal l  
f i t  over  a t ubul ar  ai r  duct / ai r  pl enum f r ame or  be suppor t ed by a one- pi ece 
semi ci r cul ar  cor r osi on r esi st ant  suppor t  r od.   The sheat h shal l  be c l amped 
t o a nozzl e wi t h a cor r osi on r esi st ant  r emovabl e c l amp.   The sheat h shal l  
be capabl e of  f l exi ng f r om i t s unexpanded shape t o i t s  expanded i nf l at ed 
convex hol l ow cyl i ndr i cal  shape when ai r  i s  di f f used t hr ough i t  t o s l ough 
f oul ant s.   The aper t ur es of  t he sheat h shal l  c l ose whenever  t he ai r  f l ow i s 
shut  of f  and pur ge t hemsel ves when ai r  i s  r est ar t ed.   Each di f f user  shal l  
have a check val ve f or  wast ewat er  backf l ow pr event i on.   The nozzl e shal l  be 
compat i bl e wi t h t he di f f user  connect or  on t he ai r  header .

2. 5. 2. 3   Por ous Cl ot h Medi a wi t h Pl ast i c Tube Li ner

Por ous c l ot h medi a shal l  be a t ubul ar  f l exi bl e synt het i c f i ber  c l ot h sheat h 
t hat  i s  open at  one end and cl osed at  t he ot her .   The medi a shal l  f i t  over  
a pl ast i c t ube l i ner  and shal l  be c l amped t o a cast  i r on nozzl e wi t h a 
st ai nl ess st eel  c l amp.   The cast  i r on nozzl e,  except  f or  t he t hr eads f or  
at t achi ng t o t he header ,  shal l  be v i nyl  coat ed.   The di f f user  medi a shal l  
be [ _____]  mm i nch i n l engt h and a di amet er  of  [ _____]  mm i nch.

2. 5. 3   Non- Por ous Di f f user s

**************************************************************************
NOTE:   Del et e i nappl i cabl e t ypes of  di f f user s and 
mat er i al s of  const r uct i on.

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

2. 5. 3. 1   Nozzl e- Type Di f f user s

Di f f user s shal l  be nozzl e t ype and shal l  be one of  t he f ol l owi ng:

a.   Di f f user  consi st i ng of  a mol ded pl ast i c body wi t h f our  hi gh vel oci t y,  
shor t  t ube or i f i ces,  each di schar gi ng at  r i ght  angl es t o t he adj acent  
or i f i ce.   [ The di f f user  shal l  have a def l ect or  r i ng above t he di schar ge 
or i f i ces and shal l  cont ai n a cont r ol  or i f i ce t o ensur e pr oper  headl oss. ]
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b.   Di f f user  of  mol ded pl ast i c and consi st i ng of  a t op pi ece cont ai ni ng 
i nver t ed V- shaped ai r  shear  s l ot s and an upwar d s l opi ng ai r  def l ect or  
and a bot t om pi ece cont ai ni ng a cont r ol  or i f i ce and an ai r  header  
connector.

2. 5. 3. 2   Or i f i ce- Type Di f f user s

Di f f user s shal l  be nonval ved or i f i ce t ype and shal l  be one of  t he f ol l owi ng:

a.   Di f f user  const r uct ed of  st ai nl ess st eel  and consi st i ng of  a bal anci ng 
nozzl e,  an i nver t ed ai r  r eser voi r ,  ai r  exi t  por t s l ocat ed on hor i zont al  
pl anes on t wo l evel s,  and a def l ect or .   The def l ect or  shal l  di r ect  t he 
l i qui d al ong t he di f f user ' s out er  wal l s.

b.   Di f f user  consi st i ng of  an open bot t om,  mol ded pl ast i c,  r ect angul ar  box 
cont ai ni ng t aper ed ai r  r el ease hol es.   Ai r  ent er i ng t he di f f user  shal l  
be cont r ol l ed by a cont r ol  or i f i ce.

c.   Di f f user  consi st i ng of  an el ongat ed,  peaked dome ai r  chamber  wi t h st eep 
i nver t ed V- shaped ser r at i ons on bot h s i des.   Ai r  exi t i ng t he header  
shal l  be cont r ol l ed by an or i f i ce.

2. 5. 3. 3   Val ved Or i f i ce Di f f user s

Di f f user s shal l  be of  t he val ved or i f i ce t ype and shal l  be one of  t he 
following:

a.   Di f f user  consi st i ng of  a mol ded pl ast i c body wi t h an ai r  f l ow cont r ol  
or i f i ce and a PVC di sc cap r et ai ned by a st ai nl ess st eel  r i ng.

b.   Di f f user  consi st i ng of  a st ai nl ess st eel  body cont ai ni ng a cont r ol  
or i f i ce,  a pol yt et r af l ur oet hyl ene bal l ,  and a st ai nl ess st eel  def l ect or  
disc.

c.   Di f f user  consi st i ng of  a mol ded pl ast i c body wi t h ai r  r el ease or i f i ces,  
a bal l  check val ve,  and a scr ew- i n cap t hat  al l ows var yi ng t he quant i t y 
of  or i f i ces t hr ough whi ch ai r  can exi t .

d.   Di f f user  consi st i ng of  a cone- shaped pl ast i c base wi t h a f l exi bl e 
el ast omer  cover  hel d i n pl ace by a cent er  bol t .

2. 5. 4   Lagoon Aer at i on Di f f user  Tubi ng

**************************************************************************
NOTE:   Del et e i nappl i cabl e t ypes of  di f f user s and 
mat er i al s of  const r uct i on.

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

Di f f user  t ubi ng shal l  be [ 13]  [ _____]  mm [ 1/ 2]  [ _____]  i nch i nsi de di amet er  
f l exi bl e pol yet hyl ene t ubi ng cont ai ni ng smal l ,  pr eci se,  or i f i ces or  s l ot s 
i n t he l ower  s i de of  t he t ubi ng at  [ 38]  [ _____]  mm [ 1- 1/ 2]  [ _____]  i nch 
maxi mum spaci ng.   The or i f i ce shal l  be smal l  enough t o pr event  par t i cul at e 
mat t er  f r om f l owi ng t hr ough t he or i f i ce dur i ng negat i ve di f f user  pr essur e.   
The t ubi ng shal l  be pr ewei ght ed by a cont i nuous l ead st r i p i n t he bot t om of  
t he t ube and encapsul at ed i n pol yet hyl ene.

2. 5. 5   Spar e Di f f user s

**************************************************************************
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NOTE:   The per cent age of  r epl acement s r equi r ed wi l l  
be i nser t ed.   A sound pol i cy woul d r equi r e 
suf f i c i ent  medi a t o enabl e t he oper at or  t o r epl ace 
al l  medi a i n any one aer at i on t ank.

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

Not  l ess t han [ _____]  per cent  of  t he i nst al l ed quant i t y of  di f f user s shal l  
be f ur ni shed as r epl acement s.   Di f f user s shal l  be compl et e wi t h al l  par t s 
r equi r ed f or  i nst al l at i on.

2. 6   HOIST

**************************************************************************
NOTE:   Coor di nat e wi t h t ype of  ai r  di st r i but i on 
syst em speci f i ed.   Del et e st eer i ng at t achment  wher e 
not  r equi r ed.

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

Por t abl e hoi st  desi gned t o r ai se and l ower  t he [ r emovabl e]  [ r ot ar y or  
swi ng]  ai r  di st r i but i on syst em shal l  be pr ovi ded.   Hoi st  shal l  be f ur ni shed 
by t he aer at i on syst em manuf act ur er .   The hoi st  shal l  be on wheel s or  
cast er s [ and shal l  have a sui t abl e st eer i ng at t achment ] .   The uni t  shal l  be 
power ed by [ hand]  [ hand pump]  [ bat t er y oper at ed mot or ]  [ ai r  oper at ed mot or ]  
[ el ect r i c  mot or ]  [ gasol i ne engi ne] .   Means shal l  be pr ovi ded t o hook t he 
hoi st  i n pl ace dur i ng t he hoi st i ng oper at i on.   The l i f t i ng ar m shal l  have a 
qui ck l at chi ng ar r angement  t o secur el y gr i p t he ai r  di f f usi on uni t  wi t hout  
t he use of  t ool s.   The hoi st  shal l  be of  suf f i c i ent  capaci t y f or  t he 
r equi r ed ser vi ce.

2. 7   METERI NG AND I NSTRUMENTATI ON

**************************************************************************
NOTE:   I nser t  sect i on number  and t i t l e or  del et e 
sent ence and i nser t  met er i ng and i nst r ument at i on 
requirements.

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

Met er i ng and i nst r ument at i on shal l  be as speci f i ed i n Sect i on [ _____] .

PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y al l  di mensi ons 
i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.

3. 2   EQUI PMENT I NSTALLATI ON

Submi t  dr awi ngs cont ai ni ng compl et e wi r i ng and schemat i c di agr ams,  cont r ol  
di agr ams,  and any ot her  det ai l s  r equi r ed t o demonst r at e t hat  t he syst em has 
been coor di nat ed and wi l l  pr oper l y f unct i on as a uni t .   Show i n t he 
dr awi ngs pr oposed l ayout  and anchor age of  equi pment  and appur t enances,  and 
equi pment  r el at i onshi p t o ot her  par t s of  t he wor k i ncl udi ng c l ear ances f or  
mai nt enance and oper at i on.

3. 2. 1   Bl ower  I nst al l at i on

Bl ower s shal l  be i nst al l ed as i ndi cat ed and i n accor dance wi t h t he 
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manuf act ur er ' s wr i t t en i nst r uct i ons.

3. 2. 2   Ai r  Di st r i but i on Syst em I nst al l at i on

**************************************************************************
NOTE:   The r ange of  adj ust ment  of  t he syst em on t he 
header  i s dependent  on var i ous desi gn par amet er s 
such as header  s i ze and basi n shape and si ze.   
Consul t  var i ous manuf act ur er s f or  pr oper  di mensi on.

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

The ai r  di st r i but i on syst em shal l  be i nst al l ed as i ndi cat ed and i n 
accor dance wi t h t he manuf act ur er ' s wr i t t en i nst r uct i ons.   Excavat i on,  
t r enchi ng,  and backf i l l i ng shal l  be i n accor dance wi t h t he appl i cabl e 
r equi r ement s of  Sect i on 31 00 00 EARTHWORK.   The cr own of  t he ai r  mai n 
shal l  be mai nt ai ned at  t he same el evat i on.   The syst em shal l  be adj ust ed 
such t hat  al l  di f f user s on a header  ar e wi t hi n [ _____]  mm i nch of  a common 
hor i zont al  pl ane.

3. 2. 3   Di f f user  I nst al l at i on

Di f f user s shal l  be i nst al l ed as i ndi cat ed and i n accor dance wi t h t he 
manuf act ur er ' s wr i t t en r ecommendat i ons.

3. 3   WELDING

**************************************************************************
NOTE:   Ret ai n t he appl i cabl e wel di ng r equi r ement s.

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

[ Pi pi ng shal l  be wel ded i n accor dance wi t h qual i f i ed pr ocedur es usi ng 
per f or mance qual i f i ed wel der s and wel di ng oper at or s.   Pr ocedur es and 
wel der s shal l  be qual i f i ed i n accor dance wi t h ASME BPVC SEC I X.   Wel di ng 
pr ocedur es qual i f i ed by ot her s,  and wel der s and wel di ng oper at or s qual i f i ed 
by anot her  empl oyer  may be accept ed as per mi t t ed by ASME B31. 1.   The 
Cont r act i ng Of f i cer  shal l  be not i f i ed 24 hour s i n advance of  t est s and t he 
t est s shal l  be per f or med at  t he wor k s i t e i f  pr act i cal .   The wel der  or  
wel di ng oper at or  shal l  appl y hi s assi gned symbol  near  each wel d he makes as 
a per manent  r ecor d.   St r uct ur al  member s shal l  be wel ded i n accor dance wi t h 
AWS D1. 1/ D1. 1M. ]   [ Wel di ng and non- dest r uct i ve t est i ng pr ocedur es ar e 
speci f i ed i n Sect i on 40 05 13. 96 WELDI NG PROCESS PI PI NG. ]

3. 4   FRAMED I NSTRUCTI ONS

Fr amed i nst r uct i ons cont ai ni ng wi r i ng and cont r ol  di agr ams under  gl ass or  
i n l ami nat ed pl ast i c shal l  be post ed wher e di r ect ed.   The i nst r uct i ons 
shal l  show wi r i ng and cont r ol  di agr ams and compl et e l ayout  of  t he ent i r e 
syst em.   The i nst r uct i ons shal l  al so i ncl ude,  i n t yped f or m,  condensed 
oper at i ng i nst r uct i ons expl ai ni ng pr event i ve mai nt enance pr ocedur es,  
met hods of  checki ng t he syst em f or  nor mal  saf e oper at i on and pr ocedur es f or  
saf el y st ar t i ng and st oppi ng t he syst em.   The f r amed i nst r uct i ons shal l  be 
post ed bef or e accept ance t est i ng of  t he syst em.

3. 5   FI ELD QUALI TY CONTROL

3. 5. 1   Fi el d Test i ng

Submi t  per f or mance t est  r epor t s i n bookl et  f or m showi ng al l  f i el d t est s 
per f or med t o adj ust  each component  and al l  f i el d t est s per f or med t o pr ove 
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compl i ance wi t h t he speci f i ed per f or mance cr i t er i a,  upon compl et i on and 
t est i ng of  t he i nst al l ed syst em.   Each t est  r epor t  shal l  i ndi cat e t he f i nal  
posi t i on of  cont r ol s.

3. 5. 1. 1   Bl ower  Test

Af t er  t he ai r  di st r i but i on and di f f usi on syst ems have been i nst al l ed,  each 
bl ower  shal l  be t est ed at  t he speci f i ed oper at i ng condi t i ons t o det er mi ne 
compl i ance wi t h t he speci f i cat i ons and pr oper  oper at i on.

3. 5. 1. 2   Pi pi ng Syst em Test

Al l  pi pi ng shal l  be t est ed wi t h ai r  at  a mi ni mum of  t wo t i mes t he nor mal  
desi gn pr essur e f or  at  l east  60 mi nut es and such addi t i onal  t i me as i s 
r equi r ed f or  t he Cont r act i ng Of f i cer  t o i nspect  t he pi pi ng f or  l eaks.   Al l  
l eaks shal l  be r epai r ed and t he syst em shal l  be r et est ed unt i l  no l eakage 
i s di scover ed.

3. 5. 1. 3   Di f f user  Test

Af t er  di f f user  i nst al l at i on,  t he di f f user s shal l  be cover ed wi t h c l ear  
wat er  t o a dept h of  appr oxi mat el y 600 mm 2 f eet .   Ai r  shal l  be r el eased 
t hr ough t he di f f user s and t he syst em shal l  be i nspect ed f or  uni f or m ai r  
di st r i but i on.   Di f f user s shal l  be r epl aced as r equi r ed t o obt ai n uni f or mi t y.

3. 5. 2   Manuf act ur er ' s Ser vi ces

Ser vi ces of  a manuf act ur er ' s r epr esent at i ve who i s  exper i enced i n t he 
i nst al l at i on,  adj ust ment ,  and oper at i on of  t he equi pment  speci f i ed shal l  be 
pr ovi ded.   The r epr esent at i ve shal l  super vi se t he i nst al l at i on,  adj ust ment ,  
and t est i ng of  t he equi pment .

3. 6   PAINTING

Fi el d pai nt i ng shal l  be as speci f i ed i n Sect i on 09 90 00 PAI NTS AND 
COATINGS.

3. 7   FI ELD TRAI NI NG

A f i el d t r ai ni ng cour se shal l  be pr ovi ded f or  desi gnat ed oper at i ng and 
mai nt enance st af f  member s.   Tr ai ni ng shal l  be pr ovi ded f or  a t ot al  per i od 
of  [ _____]  hour s of  nor mal  wor ki ng t i me and shal l  s t ar t  af t er  t he syst em i s 
f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance t est s.   Fi el d t r ai ni ng 
shal l  cover  al l  of  t he i t ems cont ai ned i n t he oper at i ng and mai nt enance 
manuals.

3. 8   OPERATI NG AND MAI NTENANCE MANUALS

Pr ovi de [ s i x]  [ _____]  copi es of  oper at i on and [ s i x ]  [ _____]  copi es of  
mai nt enance manual s f or  t he equi pment  f ur ni shed.   One compl et e set  shal l  
pr i or  t o per f or mance t est i ng and t he r emai nder  upon accept ance.   Oper at i ng 
manual s shal l  det ai l  t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em 
st ar t up,  oper at i on,  and shut down.   Oper at i ng manual s shal l  i ncl ude t he 
manuf act ur er ' s name,  model  number ,  par t s l i s t ,  and br i ef  descr i pt i on of  al l  
equi pment  and t hei r  basi c oper at i ng f eat ur es.   Mai nt enance manual s shal l  
l i s t  r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns and r epai r s,  and 
t r oubl eshoot i ng gui des.   Mai nt enance manual s shal l  i ncl ude pi pi ng and 
equi pment  l ayout  and si mpl i f i ed wi r i ng and cont r ol  di agr ams of  t he syst em 
as i nst al l ed.   Manual s shal l  be appr oved pr i or  t o t he f i el d t r ai ni ng cour se.
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        - -  End of  Sect i on - -
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