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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  power  r oof  vent i l at or s desi gned t o 
exhaust  ai r  f r om a bui l di ng by means of  a 
mot or - dr i ven f an.

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) .

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de dr awi ngs t hat  i ndi cat e and schedul e 
t he f ol l owi ng:

Uni t  number

Locat i on

Cubi c met er  f eet  per  mi nut e ai r

St at i c pr essur e k i l opascal  i nches of  wat er

Fan r evol ut i ons per  mi nut e
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Type of  f an

Type of  wheel

Housi ng st y l e

Maxi mum t i p speed

Noi se l evel  i n sones

Fan mot or  power

Dr i ve t ype

Cont r ol s

Type of  damper ( s)

Type of  scr eens
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de a power  r oof  vent i l at or [ s]  [ syst em]  compl et e wi t h al l  component s 
and accessor y equi pment  as speci f i ed i n t hi s sect i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Sect i on 23 30 00 HVAC AI R DI STRI BUTI ONi s 
not  i ncl uded i n t he pr oj ect  speci f i cat i on,  i nser t  
appl i cabl e r equi r ement s t her ef r om and del et e t he 
f i r st  par agr aph.   I f  Sect i on 26 60 13. 00 40 
LOW- VOLTAGE MOTORS i s not  i ncl uded i n t he pr oj ect  
speci f i cat i on,  i nser t  appl i cabl e r equi r ement s 
t her ef r om and del et e t he second par agr aph.

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

[ Sect i on 23 05 48. 00 40 VI BRATI ON AND SEI SMI C CONTROLS FOR HVAC PI PI NG AND 
EQUI PMENT appl i es t o wor k speci f i ed i n t hi s sect i on.

] [ Sect i on 23 30 00 HVAC AI R DI STRI BUTI ON appl i es t o wor k speci f i ed i n t hi s 
sect i on.

] [ Sect i on 26 60 13. 00 40 LOW- VOLTAGE MOTORS appl i es t o t hi s sect i on.

] 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.
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Ref er ences not  used i n t he t ext  ar e aut omat i cal l y 
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 SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7- 16 ( 2017;  Er r at a 2018;  Supp 1 2018)  Mi ni mum 
Desi gn Loads and Associ at ed Cr i t er i a f or  
Bui l di ngs and Ot her  St r uct ur es

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

ASHRAE 90. 1 -  I P ( 2019)  Ener gy St andar d f or  Bui l di ngs 
Except  Low- Ri se Resi dent i al  Bui l di ngs

ASTM I NTERNATI ONAL ( ASTM)

ASTM A653/ A653M ( 2023)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM B37 ( 2018)  St andar d Speci f i cat i on f or  Al umi num 
f or  Use i n I r on and St eel  Manuf act ur 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)

NATI ONAL AERONAUTI CS AND SPACE ADMI NI STRATI ON ( NASA)

RCBEA GUI DE ( 2004)  NASA Rel i abi l i t y  Cent er ed Bui l di ng 
and Equi pment  Accept ance Gui de

UNDERWRI TERS LABORATORI ES ( UL)

UL 705 ( 2017;  Repr i nt  Aug 2022)  UL St andar d f or  
Saf et y Power  Vent i l at or s

1. 2   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 
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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 
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,   
Ai r  For ce,  and NASA 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,  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"  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

Shop Dr awi ngs;  G[ ,  [ ____] ]

I nst al l at i on Dr awi ngs;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

Housi ng;  G[ ,  [ ____] ]

Fan;  G[ ,  [ ____] ]

Mot or ;  G[ ,  [ ____] ]

Bases;  G[ ,  [ ____] ]

Roof  Cur bs;  G[ ,  [ ____] ]

Damper s;  G[ ,  [ ____] ]

Scr eens;  G[ ,  [ ____] ]

Sound Baf f l es;  G[ ,  [ ____] ]
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V- Bel t  Dr i ves;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Fi nal  Test  Repor t s;  G[ ,  [ ____] ]

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs;  G[ ,  [ ____] ]

1. 3   QUALI TY CONTROL

Rat e and l abel  vent i l at or s i n accor dance wi t h t he appl i cabl e st andar ds of  
t he Ai r  Movement  Cont r ol  Associ at i on ( AMCA) ,  and i ndi cat e i f  t he l i cense 
bear s t he AMCA seal  f or  bot h ai r  and sound.

1. 3. 1   Pr edi ct i ve Test i ng and I nspect i on Technol ogy Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t est s pr escr i bed i n Sect i on 01 86 12. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL 
SYSTEMS ar e MANDATORY f or  al l  [ NASA]  [ _____]  asset s 
and syst ems i dent i f i ed as Cr i t i cal ,  Conf i gur ed,  or  
Mi ssi on Essent i al .   I f  t he syst em i s non- cr i t i cal ,  
non- conf i gur ed,  and i s not  mi ssi on essent i al ,  use 
sound engi neer i ng di scr et i on t o assess t he val ue of  
addi ng t hese addi t i onal  t est  and accept ance 
r equi r ement s.   See Sect i on 01 86 12. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL 
SYSTEMS f or  addi t i onal  i nf or mat i on r egar di ng cost  
f easi bi l i t y  of  PT&I .

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

Thi s sect i on cont ai ns syst ems or  equi pment  component s r egul at ed by NASA' s 
Rel i abi l i t y  Cent er ed Bui l di ng and Equi pment  Accept ance Pr ogr am ( RCBEA) .   
Thi s pr ogr am r equi r es t he use of  Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t echnol ogi es i n conf or mance wi t h t he RCBEA GUI DE t o ensur e t hat  bui l di ng 
equi pment  and syst ems have been i nst al l ed pr oper l y and cont ai n no 
i dent i f i abl e def ect s t hat  shor t en t he desi gn l i f e of  a syst em or  i t s 
component s.   Sat i sf act or y compl et i on of  al l  accept ance r equi r ement s i s 
r equi r ed t o obt ai n Gover nment  appr oval  and accept ance of  t he Cont r act or ' s 
wor k.

Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 12. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   Desi gn Requi r ement s

Submi t  t he manuf act ur er ' s cat al og dat a,  i ncl udi ng equi pment  and 
per f or mance dat a,  f or  power  r oof  vent i l at or ( s) .   As a mi ni mum,  i ncl ude t he 
f ol l owi ng dat a:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   I nser t  t he appr opr i at e agency i n i t ems " d"  
and " f "  bel ow i f  appl i cabl e,  i . e.  Ar my,  Navy,  et c.

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

a.   Fan Type

b.   Fan Speci f i cat i ons,  i ncl udi ng:

( 1)  Number  of  r ot at i ng f an bl ades/ vanes

( 2)  Number  of  st at i onar y f an bl ades/ vanes

( 3)  Rot at i ng speed( s)

( 4)  Number  of  bel t s ( i f  bel t - dr i ven)

( 5)  Bel t  l engt hs-  measur ed at  t he pi t ch l i ne ( i f  bel t - dr i ven)

( 6)  Di amet er  of  t he dr i ve sheave at  t he dr i ve pi t ch l i ne ( i f  
bel t - dr i ven)

( 7)  Di amet er  of  t he dr i ven sheave at  t he dr i ve pi t ch l i ne ( i f  
bel t - dr i ven)

c.   Locat i on of  I nst al l at i on

d.   [ _____]  I dent i f i cat i on Number

e.   Dat e of  I nst al l at i on ( Requi r ed or  Act ual  Accept ance Dat e)

f .   Appl i cabl e [ _____]  r ef er ence dr awi ng number ( s)

Submi t  det ai l ed shop dr awi ngs f or  power  r oof  vent i l at or  syst ems.

Pr ovi de r oof  vent i l at or s t hat  compl y wi t h UL 705 and ar e f ur ni shed 
compl et e wi t h bases,  cur bs,  f l ashi ng f l anges,  noi se baf f l es,  damper s,  
damper  cont r ol s,  l ouver s,  and scr eens,  as i ndi cat ed.

Pr ovi de vent i l at or s t hat  ar e desi gned f or  wi ndl oads i n accor dance wi t h 
ASCE 7- 16 wi t h t he i nst al l ed desi gn not  l ess t han 210[ _____]  k i l omet er  per  
hour  130[ _____]  mi l es per  hour  wi ndl oad.   Ensur e t hat  t he st r uct ur al  
br aci ng i s pr oper l y spaced t o accommodat e t hi s l oadi ng and meet s t he 
desi gn r equi r ement s of  t he cover i ng mat er i al .   Ensur e t hat  vent i l at or s ar e 
adequat el y r ei nf or ced and wel l - br aced wi t h t he j oi nt s pr oper l y f or med.   
Ensur e t hat  t he edges ar e wi r ed or  beaded wher e necessar y t o ensur e 
r i gi di t y.   Pr event  gal vani c act i on bet ween di f f er ent  met al s i n di r ect  
cont act  by pr ovi di ng  nonconduct i ve separ at or s.   Make al l  sol der i ng even 
and smoot h.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ret ai n t he f ol l owi ng par agr aph onl y when 
pr ot ect ed met al  i s  r equi r ed.

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

Pr ovi de cor r osi on- r esi st ant  st eel  bol t s,  r i vet s,  and ot her  f ast eni ngs used 
i n connect i on wi t h pr ot ect ed met al .
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2. 2   COMPONENTS

2. 2. 1   Housi ng St yl e

Pr ovi de [ r ound- mushr oom st y l e]  [ l ouver ed- pent house st y l e]  [ l ow- cont our  
st y l e]  [ ver t i cal - di schar ge st y l e]  power  r oof  vent i l at or  as i ndi cat ed.

2. 2. 2   Fan Type

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When possi bl e use seal ed bear i ngs.   One of  
t he maj or  causes of  bear i ng f ai l ur es i s 
over - l ubr i cat i on and l ubr i cat i on cont ami nat i on.   
Usi ng seal ed bear i ngs hel ps t o el i mi nat e t hi s 
f ai l ur e mode.

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

Pr ovi de f ans of  t he f ol l owi ng t ypes:

2. 2. 2. 1   Type C- PRV Cent r i f ugal ,  Di r ect  Dr i ve

For  Type C- PRV vent i l at or s,  pr ovi de a cent r i f ugal  r oof  vent i l at or  wi t h 
di r ect  dr i ve,  nonover l oadi ng,  backwar d- i ncl i ned wheel .   Pr ovi de a 
v i br at i on- i sol at ed dr i ve wi t h an el ast omer .   Pr ovi de dr i ve component s t hat  
ar e mount ed i n a compar t ment  i sol at ed f r om t he ai r st r eam.

2. 2. 2. 2   Type CB- PRV Cent r i f ugal ,  V- Bel t  Dr i ve

For  Type CB- PRV vent i l at or s pr ovi de a cent r i f ugal  r oof  vent i l at or  wi t h 
V- bel t  dr i ve,  nonover l oadi ng,  backwar d- i ncl i ned wheel .   Pr ovi de a 
v i br at i on- i sol at ed dr i ve wi t h an el ast omer .   Pr ovi de dr i ve component s t hat  
ar e mount ed i n a compar t ment  i sol at ed f r om t he ai r st r eam.

2. 2. 2. 3   Type P- PRV Pr opel l er ,  Di r ect  Dr i ve

For  Type P- PRV vent i l at or s,  pr ovi de a pr opel l er  r oof  vent i l at or  wi t h 
di r ect  dr i ve t hat  i s v i br at i on- i sol at ed wi t h an el ast omer .   Pr ovi de dr i ve 
component s t hat  ar e mount ed i n a compar t ment  i sol at ed f r om t he ai r st r eam.

2. 2. 2. 4   Type PB- PRV Pr opel l er ,  V- Bel t  Dr i ve

For  Type PB- PRV vent i l at or s,  pr ovi de a pr opel l er  r oof  vent i l at or  wi t h 
V- bel t  dr i ve t hat  i s v i br at i on- i sol at ed wi t h an el ast omer .   Pr ovi de dr i ve 
component s t hat  ar e mount ed i n a compar t ment  i sol at ed f r om t he ai r st r eam.

2. 2. 2. 5   Type VA- PRV Vane Axi al ,  Di r ect  Dr i ve

For  Type VA- PRV vent i l at or s,  pr ovi de a vane axi al  r oof  vent i l at or  wi t h 
di r ect  dr i ve t hat  i s v i br at i on- i sol at ed wi t h an el ast omer .

2. 2. 2. 6   Type VAB- PRV Vane Axi al ,  V- Bel t  Dr i ve

For  Type VAB- PRV vent i l at or s,  pr ovi de a vane axi al  r oof  vent i l at or  wi t h 
V- bel t  dr i ve t hat  i s v i br at i on- i sol at ed wi t h an el ast omer .

2. 2. 2. 7   Type TA- PRV Tube Axi al ,  Di r ect  Dr i ve

For  Type TA- PRV vent i l at or s,  pr ovi de a t ube axi al  r oof  vent i l at or  wi t h 
di r ect  dr i ve t hat  i s v i br at i on- i sol at ed wi t h an el ast omer .
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2. 2. 2. 8   Type TAV- PRV Tube Axi al ,  V- Bel t  Dr i ve

For  Type TAV- PRV vent i l at or s,  pr ovi de a t ube axi al  r oof  vent i l at or  wi t h 
V- bel t  dr i ve t hat  i s v i br at i on- i sol at ed wi t h an el ast omer .

2. 2. 3   Fan Mot or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y vol t age as r equi r ed and sel ect  a mot or  
power  based on ai r  f l ow and st at i c pr essur e i n 
mi l l i met er  i nches of  wat er .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When possi bl e,  use seal ed bear i ngs.   One of  
t he maj or  causes of  bear i ng f ai l ur es i s over  
l ubr i cat i on and l ubr i cat i on cont ami nat i on.   Usi ng 
seal ed bear i ngs hel ps t o el i mi nat e t hi s f ai l ur e mode.

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

Pr ovi de si ngl e- phase,  120 V,  60 Hz,  spl i t - phase,  bel t - dr i ven mot or s l ess 
t han 375 wat t  1/ 2 hor sepower ,  wi t h per manent l y l ubr i cat ed bal l  bear i ngs.

Pr ovi de t hr ee- phase [ _____] ,  460 [ _____]  V,  60 Hz mot or s 375 wat t  1/ 2 
hor sepower  and l ar ger .

Pr ovi de mot or s wi t h l ocal  di sconnect s t o al l ow f or  f an and mot or  
mai nt enance.   Pr ovi de al l  mot or s wi t h t her mal - over l oad pr ot ect i on.   For  
mot or s l ocat ed i n ai r st r eams,  use a t ot al l y encl osed t ype.

Use ener gy ef f i c i ent  per manent  spl i t  capaci t or  mot or s,  s i ngl e phase,  60 Hz 
di r ect - dr i ve mot or s 375 wat t  1/ 2 hor sepower  or  l ess.

For  Var i abl e Fr equency Dr i ve ( VFD)  appl i cat i ons,  pr ovi de Pr emi um 
Ef f i c i ency [ TEFC] [ ODP] ,  " I ver t er  Dut y Rat ed"  f an mot or s wi t h shaf t  
gr oundi ng r i ngs and/ or  ' hybr i d'  cer ami c bear i ngs.   ' I nver t er  Ready'  mot or s 
ar e not  accept abl e.

2. 2. 4   Bases

When bases ar e pr ovi ded wi t h t he vent i l at or s,  use f act or y- f or med bases of  
t he t ype i ndi cat ed,  const r uct ed of  t he same mat er i al  as t he hoods,  and of  
t he t hi ckness necessar y t o meet  t he desi gn r equi r ement  f or  connect i on t o 
t he r oof .   Pr ovi de bases t hat  ar e sui t abl e f or  r ai sed- cur b mount i ng wher e 
i ndi cat ed.   For m cur b f l anges of  t he base as cap f l ashi ng,  ext endi ng at  
l east  50 mi l l i met er  2 i nches over  t he r oof i ng base.   Wher e i ndi cat ed or  
r equi r ed,  ext end t he shaf t s of  vent i l at or s a suf f i c i ent  di st ance t hr ough 
t he suppor t i ng const r uct i on t o per mi t  at t achment  of  vent  duct s.

2. 2. 5   Roof  Cur bs

[ Pr ovi de f act or y- f or med met al  vent i l at or  cur bs of  t he t ype and desi gn 
r equi r ed f or  t he vent i l at or  and sui t abl e f or  t he r oof  conf i gur at i on and 
f l ashi ng.

] [ Pr ovi de j ob- bui l t  cur bs t hat  conf or m t o t he r ecommendat i ons of  t he 
vent i l at or  manuf act ur er  ( i ncl udi ng mat er i al s,  wi nd r at i ng,  i nsul at i on,  
seal i ng,  and f ast ener s) ,  t hat  ar e s i zed cor r ect l y f or  t he vent i l at or ,  and 
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t hat  ar e sui t abl e f or  t he t ype of  suppor t i ng r oof  const r uct i on.

] 2. 2. 6   Back- Dr af t  Damper s

Pr ovi de gr avi t y- oper at ed back- dr af t  damper s wi t h adj ust abl e count er wei ght s 
const r uct ed of  t he same mat er i al  as f an housi ng.

[ For  non- r esi dent i al  st r uct ur es gr eat er  t han t hr ee st or i es above gr ade,  
pr ovi de al l  out door  ai r  i nt ake and exhaust  syst ems wi t h mot or - oper at ed 
back- dr af t  damper s per  ASHRAE 90. 1 -  I P.   Damper s ar e t o be const r uct ed of  
t he same mat er i al  as f an housi ng.

] [ I nt er l ock damper - act uat i ng mot or  wi t h t he f an mot or .

] 2. 2. 7   Scr eens

Pr ovi de [ bi r d scr eens]  [ i nser t  scr eens]  wi t h f r ames const r uct ed of  t he 
same mat er i al  as t hat  used i n t he vent i l at or s and ensur e t he scr eens ar e 
secur el y at t ached i n a manner  t hat  per mi t s easy r emoval  f or  access and 
cl eani ng.

2. 2. 8   Sound Baf f l es

Pr ovi de per manent l y const r uct ed sound baf f l es t hat  ar e i mper vi ous t o 
moi st ur e.   Pr ovi de r emovabl e baf f l es.

2. 2. 9   V- Bel t  Dr i ves

Pr ovi de bel t s and pul l i es t hat  ar e r at ed f or  150% of  t he dr i ve mot or  
' namepl at e'  hor sepower  ( HP)  r at i ng.   Rat i ng bel t s and pul l i es t o 150% of  
t he ' desi gn'  br ake hor sepower  ( BHP)  f r om t he f an cur ve i s not  accept abl e.

2. 3   MATERI ALS

Pr ovi de manuf act ur er s '  st andar d mat er i al s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When mor e t han one mat er i al  i s  r equi r ed,  
i ndi cat e t he l ocat i on of  var i ous mat er i al s on t he 
dr awi ngs.

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

2. 3. 1   Al umi num Al l oy

Pr ovi de al umi num al l oy i n accor dance wi t h ASTM B209M ASTM B209 and ASTM B37.

2. 3. 2   Zi nc- Coat ed St eel

Pr ovi de zi nc- coat ed st eel  i n accor dance wi t h ASTM A653/ A653M.

2. 3. 3   Fi br ous Gl ass

Pr ovi de f i br ous gl ass vent i l at or s t hat  ar e mol ded f r om a 
gl ass- f i ber - r ei nf or ced pol yest er  r esi n wi t h a pi gment ed pol yest er  r esi n 
gel  coat  i n t he manuf act ur er ' s st andar d col or ,  and t hat  ar e bet ween 0. 51 
and 1. 53 mi l l i met er  0. 02 i nches and 0. 06 i nches t hi ck.   Pr ovi de a mat r i x 
mat er i al  t hat  i s  not  l ess t han 30 per cent ,  by wei ght ,  of  chopped- f i ber  and 
r andom- st r and gl ass f i ber s,  and t hat  i s t hor oughl y sat ur at ed and 
i mpr egnat ed wi t h not  mor e t han 70 per cent  hi gh- sol i ds pol yest er  r esi n wi t h 
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not  l ess t han 5 per cent  ant i mony t r i oxi de f i r e- r et ar dant  addi t i ve.   
Pr ovi de mat er i al  t hat  i s  smoot h and uni f or m i n t ext ur e,  and col or  
t hr oughout  t he cr oss sect i on and t hat  i s shat t er - r esi st ant .   Ensur e t hat  
t he mat er i al  i s  f r ee f r om vi sual  def ect s,  f or ei gn i ncl usi ons,  cr acks,  
cr azi ng,  di e l i nes,  pi nhol es,  and st r i at i ons.   Ensur e t hat  t he mat er i al  
has no ar eas t hat  ar e unsat ur at ed or  l acki ng r esi n,  and no ar eas wi t h 
excessi ve r esi n.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Submi t  i nst al l at i on dr awi ngs f or  power  r oof  vent i l at or s.

I nst al l  power  r oof  vent i l at or s i n accor dance wi t h t he manuf act ur er ' s 
i nst al l at i on i nst r uct i ons.   Coor di nat e i nst al l at i on of  vent i l at or s wi t h 
ot her  wor k.   Coor di nat e anchor s,  at t achment s,  and ot her  i t ems t o be bui l t  
f or  i nst al l at i on as t he wor k pr ogr esses.   Ri gi dl y i nst al l  vent i l at or s i n a 
weat her t i ght  and wat er t i ght  manner  t hat  i s  f r ee f r om vi br at i on.   Ref er  t o 
Sect i on 23 05 48. 00 40 VI BRATI ON AND SEI SMI C CONTROLS FOR HVAC PI PI NG AND 
EQUI PMENT f or  v i br at i on i sol at i on consi der at i ons.

[ 3. 1. 1   Lubr i cat i on

Ensur e t he movabl e par t s of  damper s and r el at ed oper at i ng har dwar e ar e 
l ubr i cat ed i n accor dance wi t h manuf act ur er ' s pr i nt ed i nst r uct i ons and t hat  
t hey oper at e smoot hl y and qui et l y wi t hout  bi ndi ng.

] 3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he speci f i ed syst em i s i dent i f i ed as 
cr i t i cal ,  conf i gur ed,  or  mi ssi on essent i al ,  use 
Sect i on 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS t o est abl i sh 
pr edi ct i ve and accept ance t est i ng cr i t er i a.   I ncl ude 
t he f i r st  par agr aph,  del et e t he second par agr aph and 
par agr aphs VI BRATI ON ANALYZER,  ACCEPTANCE,  
LUBRI CATI ON,  AND FI NAL TEST REPORTS.

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

Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 12. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS.

[ Af t er  i nst al l at i on,  t est  each power  r oof  vent i l at or  t o demonst r at e pr oper  
oper at i on at  i ndi cat ed and speci f i ed per f or mance r equi r ement s,  i ncl udi ng 
t he r unni ng,  bal ance,  noi se,  and pr oper  di r ect i on of  f an r ot at i on.

] [ 3. 2. 1. 1   Vi br at i on Anal yzer

Use an f ast  Four i er  t r ansf or m ( FFT)  anal yzer  t o measur e v i br at i on l evel s.   
Ensur e t hat  t he vent i l at or  meet s t he f ol l owi ng char act er i st i cs:   a dynami c 
r ange gr eat er  t han 70 dB;  a mi ni mum of  400 l i ne r esol ut i on;  a f r equency 
r esponse r ange of  5 Hz t o 10 KHz ( 300 600000 cpm) ;  t he capaci t y t o per f or m 
ensembl e aver agi ng,  t he capabi l i t y  t o use a Hanni ng wi ndow;  aut o- r angi ng 
f r equency ampl i t ude;  a mi ni mum ampl i t ude accur acy over  t he sel ect ed 
f r equency r ange of  pl us or  mi nus 20 per cent  or  pl us or  mi nus 1. 5 dB.
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Use ei t her  a st ud- mount ed accel er omet er  or  mount  t he accel er omet er  usi ng a 
r ar e ear t h,  l ow- mass magnet  and a sound di sk ( or  f i ni shed sur f ace)  wi t h 
t he FFT anal yzer  t o col l ect  dat a.   Pr ovi de t he accel er omet er  wi t h a mass 
and mount i ng t hat  mi ni mal l y i nf l uence t he f r equency r esponse of  t he syst em 
over  t he sel ect ed measur ement  r ange.

] [ 3. 2. 2   Accept ance

Pr i or  t o f i nal  accept ance,  use pr eci s i on al i gnment  devi ces t o demonst r at e 
t hat  t he f an and mot or  ar e al i gned as speci f i ed by t he manuf act ur er .

Pr i or  t o f i nal  accept ance,  ver i f y conf or mance t o speci f i cat i ons wi t h 
v i br at i on anal ysi s.   Ensur e v i br at i on l evel s ar e not  mor e t han . 075 i n/ sec 
at  1 t i mes t he r un speed and at  t he f an/ bl ade f r equency,  and not  mor e t han 
0. 04 i n/ sec at  ot her  mul t i pl es of  t he r un speed.

] [ 3. 2. 3   Fi nal  Test  Repor t s

Pr ovi de f i nal  t est  r epor t s t o t he Cont r act i ng Of f i cer .   Pr ovi de r epor t s 
wi t h a cover  l et t er / sheet  c l ear l y mar ked wi t h t he syst em name,  dat e,  and 
t he wor ds " Fi nal  Test  Repor t s -  For war d t o t he Syst ems Engi neer / Condi t i on 
Moni t or i ng Of f i ce/ Pr edi ct i ve Test i ng Gr oup f or  i ncl usi on i n t he 
Mai nt enance Dat abase. "

] 3. 3   CLOSEOUT ACTI VI TI ES

Submi t  det ai l ed r ecor d dr awi ngs upon compl et i on of  t he i nst al l at i on.

        - -  End of  Sect i on - -
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