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NOTE: This guide specification covers the

requi renents for power roof ventilators designed to
exhaust air froma building by nmeans of a
notor-driven fan

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R I R R S I R R R I R I R S R R R I R S I R R I R R R S R S R R R R

PART 1 GENERAL

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Provide drawi ngs that indicate and schedul e
the foll ow ng:

Unit nunber

Locati on

Cubic neter feet per minute air

Static pressure kil opascal inches of water

Fan revol uti ons per mnute
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Type of fan

Type of wheel
Housi ng style

Maxi mumtip speed
Noi se | evel in sones
Fan not or power
Drive type

Control s

Type of danper(s)

Type of screens
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de a power roof ventilator[s] [systen] conplete with all conmponents
and accessory equi pment as specified in this section

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: If Section 23 30 00 HVAC Al R DI STRI BUTI ONi s
not included in the project specification, insert
applicable requirements therefrom and del ete the
first paragraph. |If Section 26 60 13.00 40
LOMVOLTAGE MOTORS is not included in the project
specification, insert applicable requirenents

t herefrom and del ete the second paragraph
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[ Section 23 05 48.00 40 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND
EQUI PMENT applies to work specified in this section

][ Section 23 30 00 HYAC AIR DI STRI BUTI ON applies to work specified in this
section.

][ Section 26 60 13.00 40 LOWMVOLTAGE MOTORS applies to this section

]1.1  REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.
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1.

Ref erences not used in the text are automatically
deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

ASCE 7-16 (2017; Errata 2018; Supp 1 2018) M ni mum
Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90.1 - IP (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

ASTM | NTERNATI ONAL (ASTM

ASTM A653/ A653M (2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

ASTM B37 (2018) Standard Specification for Al um num
for Use in Iron and Steel Manufacture

ASTM B209 (2014) sStandard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

ASTM B209M (2014) Standard Specification for Al um num
and Al umi num Al |l oy Sheet and Plate (Metric)

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

RCBEA GUI DE (2004) NASA Reliability Centered Buil di ng
and Equi pnent Acceptance Gui de

UNDERWRI TERS LABORATORI ES (UL)

UL 705 (2017; Reprint Aug 2022) UL Standard for
Saf ety Power Ventilators

2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal

items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
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or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO'" for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" classification indicates subnmittals
requi red as proof of conpliance for sustainability
@Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.
Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Shop Drawings; C[, [__ ]]
Installation Drawings; C, [__ 1]
SD- 03 Product Data
Housing; G, [ 1]
Fan; C[, [____]]
Mtor; C[, [___]]
Bases; C[, [ ]]
Roof Curbs; C[, [__ 1]
Danpers; C[, [___ 1]
Screens; G, [ 1]

Sound Baffles; G, [ 1]
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1

1

V-Belt Drives; C[, [__ 1]
SD-06 Test Reports
Final Test Reports; C[, [__ 1]
SD-11 Cl oseout Submittals
Record Drawings; C[, [__ 1]
3 QUALITY CONTROL

Rate and | abel ventilators in accordance with the applicabl e standards of
the Air Movenent Control Association (AMCA), and indicate if the license
bears the AMCA seal for both air and sound.

3.1 Predi ctive Testing and | nspection Technol ogy Requirenents

R R R I R I R R I R I R R I R R R I R R I I R R R I R I R I

NOTE: The Predictive Testing and | nspection (PT&l)
tests prescribed in Section 01 86 12.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL
SYSTEMS are MANDATORY for all [NASA] | ] assets
and systens identified as Critical, Configured, or
M ssion Essential. |[If the systemis non-critical
non-configured, and is not mi ssion essential, use
sound engi neering discretion to assess the val ue of
addi ng these additional test and acceptance

requi renents. See Section 01 86 12.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL
SYSTEMS for additional infornmation regarding cost
feasibility of PT&

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

This section contains systens or equi pment conponents regul ated by NASA' s
Reliability Centered Buil ding and Equi pnent Acceptance Program ( RCBEA).
This programrequires the use of Predictive Testing and | nspection (PT&)
technol ogies in confornmance with the RCBEA GUI DE to ensure that buil ding
equi pment and systens have been installed properly and contain no
identifiable defects that shorten the design life of a systemor its
conponents. Satisfactory conpletion of all acceptance requirenents is
required to obtain CGovernnment approval and acceptance of the Contractor's
wor K.

Perform PT& tests and provide submittals as specified in Section
01 86 12.07 40 RELI ABILITY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

PART 2 PRODUCTS

2.

2.

1  SYSTEM DESCRI PTI ON
1.1 Desi gn Requirenents
Submit the manufacturer's catal og data, including equipnent and

performance data, for power roof ventilator(s). As a mninmm include the
foll owi ng data:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Insert the appropriate agency in items "d"
and "f" belowif applicable, i.e. Arny, Navy, etc.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Fan Type
b. Fan Specifications, including:
(1) Number of rotating fan bl ades/vanes
(2) Number of stationary fan bl ades/vanes
(3) Rotating speed(s)
(4) Number of belts (if belt-driven)
(5) Belt lengths- neasured at the pitch line (if belt-driven)

(6) Dianeter of the drive sheave at the drive pitch line (if
bel t-driven)

(7) Dianeter of the driven sheave at the drive pitch line (if
bel t -driven)

c. Location of Installation

d. [____ ] Ildentification Number

e. Date of Installation (Required or Actual Acceptance Date)

f. Applicable [ ] reference draw ng nunber(s)

Submit detailed shop drawi ngs for power roof ventilator systens.

Provi de roof ventilators that conmply with UL 705 and are furnished
conplete with bases, curbs, flashing flanges, noise baffles, danmpers,
danper controls, louvers, and screens, as indicated.

Provide ventilators that are designed for w ndl oads in accordance wth
ASCE 7-16 with the installed design not |ess than 210[ ] kil oneter per
hour 130[ ] mles per hour w ndload. Ensure that the structura
bracing is properly spaced to accommpdate this | oading and neets the
design requirenents of the covering material. Ensure that ventilators are
adequately reinforced and well-braced with the joints properly forned.
Ensure that the edges are wired or beaded where necessary to ensure
rigidity. Prevent galvanic action between different nmetals in direct
contact by providing nonconductive separators. Make all sol dering even
and snoot h.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Retain the foll owi ng paragraph only when

protected netal is required.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de corrosion-resistant steel bolts, rivets, and other fastenings used
in connection with protected netal .
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2.

2.

2

2  COVPONENTS
2.1 Housi ng Style

Provi de [round-nushroom style] [l ouvered-penthouse style] [l|ow contour
style] [vertical-discharge style] power roof ventilator as indicated.

. 2.2 Fan Type

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \When possi bl e use seal ed bearings. One of
the maj or causes of bearing failures is
over-lubrication and |ubrication contam nation
Usi ng seal ed bearings helps to elimnate this

failure node.
EIR IR R R R S I I I I I I I I IR I R R S R I IR I IR I R I I R R I I A I I I R R I S I b R I b I IR I I I b I b b b b I I I b b b I

Provide fans of the follow ng types:

.2.2.1 Type CG-PRV Centrifugal, Direct Drive

For Type CG-PRV ventilators, provide a centrifugal roof ventilator with
direct drive, nonoverl oadi ng, backward-inclined wheel. Provide a
vibration-isolated drive with an elastoner. Provide drive conponents that
are nounted in a conpartrment isolated fromthe airstream

.2.2.2 Type CB-PRV Centrifugal, V-Belt Drive

For Type CB-PRV ventilators provide a centrifugal roof ventilator with
V-belt drive, nonoverl oadi ng, backward-inclined wheel. Provide a
vibration-isolated drive with an elastoner. Provide drive conponents that
are nounted in a conpartrment isolated fromthe airstream

.2.2.3 Type P-PRV Propeller, Direct Drive

For Type P-PRV ventilators, provide a propeller roof ventilator with
direct drive that is vibration-isolated with an elastonmer. Provide drive
conponents that are nounted in a conpartnment isolated fromthe airstream

.2.2. 4 Type PB-PRV Propeller, V-Belt Drive

For Type PB-PRV ventilators, provide a propeller roof ventilator with
V-belt drive that is vibration-isolated with an elastonmer. Provide drive
conponents that are nounted in a conpartnment isolated fromthe airstream

.2.2.5 Type VA-PRV Vane Axial, Direct Drive

For Type VA-PRV ventilators, provide a vane axial roof ventilator with
direct drive that is vibration-isolated with an el ast oner.

.2.2.6 Type VAB-PRV Vane Axial, V-Belt Drive

For Type VAB-PRV ventilators, provide a vane axial roof ventilator with
V-belt drive that is vibration-isolated with an el astomer.

.2.2.7 Type TA-PRV Tube Axial, Direct Drive

For Type TA-PRV ventilators, provide a tube axial roof ventilator with
direct drive that is vibration-isolated with an el ast oner.
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2.2.2.8 Type TAV-PRV Tube Axial, V-Belt Drive

For Type TAV-PRV ventilators, provide a tube axial roof ventilator with
V-belt drive that is vibration-isolated with an el astomer.

2.2.3 Fan Mbt or

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Modify voltage as required and sel ect a notor
power based on air flow and static pressure in
mllimeter inches of water.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \When possi ble, use seal ed bearings. One of
the maj or causes of bearing failures is over

| ubrication and | ubrication contam nation. Using
seal ed bearings helps to elimnate this failure node.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Provi de singl e-phase, 120 V, 60 Hz, split-phase, belt-driven notors |ess
than 375 watt 1/2 horsepower, with permanently |ubricated ball bearings.

Provi de t hree-phase [ ], 460 | ] V, 60 Hz notors 375 watt 1/2
hor sepower and | arger

Provide nmotors with | ocal disconnects to allow for fan and notor
mai nt enance. Provide all notors with thermal -overl oad protection. For
notors located in airstreans, use a totally enclosed type

Use energy efficient permanent split capacitor notors, single phase, 60 Hz
direct-drive motors 375 watt 1/2 horsepower or |ess.

For Variable Frequency Drive (VFD) applications, provide Prem um
Efficiency [TEFC|[ODP], "lverter Duty Rated" fan notors with shaft
groundi ng rings and/or 'hybrid" ceramc bearings. 'lnverter Ready' notors
are not acceptable.

2.2. 4 Bases

When bases are provided with the ventilators, use factory-formed bases of
the type indicated, constructed of the same material as the hoods, and of
t he thickness necessary to neet the design requirenent for connection to
the roof. Provide bases that are suitable for raised-curb nmounting where
i ndicated. Formcurb flanges of the base as cap flashing, extending at
least 50 millinmeter 2 inches over the roofing base. Were indicated or
required, extend the shafts of ventilators a sufficient distance through
t he supporting construction to permt attachment of vent ducts.

2.2.5 Roof Cur bs

[Provide factory-fornmed nmetal ventilator curbs of the type and design
required for the ventilator and suitable for the roof configuration and
fl ashi ng.

][ Provide job-built curbs that conformto the reconmendati ons of the

ventil ator manufacturer (including materials, wind rating, insulation
seal ing, and fasteners), that are sized correctly for the ventilator, and
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that are suitable for the type of supporting roof construction
12.2.6 Back- Draft Danpers

Provi de gravity-operated back-draft danmpers wi th adjustabl e counterweights
constructed of the sane material as fan housing.

[ For non-residential structures greater than three stories above grade,
provide all outdoor air intake and exhaust systenms with notor-operated
back-draft danpers per ASHRAE 90.1 - |P. Danpers are to be constructed of
the sane material as fan housing.

]J[Interlock danmper-actuating notor with the fan notor.
12.2.7 Screens

Provide [bird screens] [insert screens] with frames constructed of the
sane material as that used in the ventilators and ensure the screens are
securely attached in a nmanner that permts easy renoval for access and
cl eani ng.

2.2.8 Sound Baffl es

Provi de permanently constructed sound baffles that are inmpervious to
noi sture. Provide renovabl e baffles.

2.2.9 V-Belt Drives

Provide belts and pullies that are rated for 150% of the drive notor
"nanmepl ate' horsepower (HP) rating. Rating belts and pullies to 150% of
the 'design' brake horsepower (BHP) fromthe fan curve is not acceptable.

2.3 MATERI ALS

Provi de manufacturers' standard material s.

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: When nore than one material is required,
indicate the | ocation of various materials on the

dr awi ngs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

2.3.1 Al umi num Al | oy
Provi de al um num all oy in accordance with ASTM B209N ASTM B209 and ASTM B37.
2.3.2 Zi nc- Coat ed Stee
Provide zinc-coated steel in accordance with ASTM A653/ A653N
2.3.3 Fi brous d ass
Provide fibrous glass ventilators that are nolded froma
gl ass-fiber-reinforced polyester resin with a pignented pol yester resin
gel coat in the manufacturer's standard color, and that are between 0.51
and 1.53 millineter 0.02 inches and 0.06 inches thick. Provide a matrix
material that is not |ess than 30 percent, by weight, of chopped-fiber and

random strand gl ass fibers, and that is thoroughly saturated and
i mpregnated with not nore than 70 percent high-solids polyester resin wth
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not less than 5 percent antinony trioxide fire-retardant additive.
Provide material that is smooth and uniformin texture, and col or

t hroughout the cross section and that is shatter-resistant. Ensure that
the material is free fromvisual defects, foreign inclusions, cracks,
crazing, die lines, pinholes, and striations. Ensure that the materi al
has no areas that are unsaturated or |acking resin, and no areas with
excessive resin.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON
Submit installation drawings for power roof ventilators.

Install power roof ventilators in accordance with the manufacturer's
installation instructions. Coordinate installation of ventilators with

ot her work. Coordi nate anchors, attachments, and other itens to be built
for installation as the work progresses. Rigidly install ventilators in a
weat hertight and watertight manner that is free fromvibration. Refer to
Section 23 05 48.00 40 VI BRATI ON AND SElI SM C CONTROLS FOR HVAC PI PI NG AND
EQUI PMENT for vibration isolation considerations.

[3.1.1 Lubrication

Ensure the novabl e parts of danmpers and rel ated operating hardware are
lubricated in accordance with manufacturer's printed instructions and that
t hey operate snoothly and quietly without binding.

13.2 FI ELD QUALI TY CONTRCL

3

2.1 Test s

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: |If the specified systemis identified as
critical, configured, or mssion essential, use
Section 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS to establish

predi ctive and acceptance testing criteria. |nclude
the first paragraph, delete the second paragraph and
par agr aphs VI BRATI ON ANALYZER, ACCEPTANCE

LUBRI CATI ON, AND FI NAL TEST REPORTS.

R R I R I R I R R I R I R R I R R R I R R I R R R R I R I R O O

Perform PT& tests and provide submttals as specified in Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

After installation, test each power roof ventilator to denonstrate proper
operation at indicated and specified performance requirenments, including
t he runni ng, bal ance, noise, and proper direction of fan rotation

]1[3.2.1.1 Vi bration Anal yzer

Use an fast Fourier transform (FFT) analyzer to measure vibration |evels.
Ensure that the ventilator neets the follow ng characteristics: a dynanmic
range greater than 70 dB; a m nimum of 400 line resolution; a frequency
response range of 5 Hz to 10 KHz (300 600000 cpn); the capacity to perform
ensenbl e averagi ng, the capability to use a Hanni ng wi ndow, auto-rangi ng
frequency anplitude; a mninum anplitude accuracy over the sel ected
frequency range of plus or mnus 20 percent or plus or minus 1.5 dB
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Use either a stud-nounted accel eroneter or nmount the accel eroneter using a
rare earth, |ow mass magnet and a sound di sk (or finished surface) with
the FFT anal yzer to collect data. Provide the acceleronmeter with a nmass
and nounting that minimally influence the frequency response of the system
over the sel ected neasurenent range.

1[3.2.2 Accept ance

Prior to final acceptance, use precision alignnent devices to denonstrate
that the fan and notor are aligned as specified by the manufacturer

Prior to final acceptance, verify conformance to specifications with
vi bration analysis. Ensure vibration |levels are not nore than .075 in/sec

at 1 tinmes the run speed and at the fan/blade frequency, and not nore than
0.04 in/sec at other multiples of the run speed.

1[3.2.3 Fi nal Test Reports
Provide final test reports to the Contracting Officer. Provide reports
with a cover letter/sheet clearly nmarked with the system nane, date, and
the words "Final Test Reports - Forward to the Systens Engi neer/Condition
Monitoring O ficel/Predictive Testing G oup for inclusion in the
Mai nt enance Dat abase. "

13.3 CLOSEQUT ACTIVITIES

Submit detailed record draw ngs upon conpletion of the installation

-- End of Section --
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