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NOTE: This gui de specification covers the

requi renents for bypass single-duct air termna
units, dual-duct air termnal units, fan-powered air
term nal units, induction air termnal units,
shut of f single-duct air termnal units and

integral -diffuser air terminal units for air
handl i ng systens.

Drawi ngs and schedul es nust portray system dynanics
so that equi pnent functions as required.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel comre and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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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
this paragraph by organi zation, designation, date,
and title.
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Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al R DI FFUSI ON COUNCI L ( ADC)

ADC St andards Manual (4th Edition) Flexible Duct Perfornmance &
Installation Standards

Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE (AHRI)
AHRI 880 (2008) Performance Rating of Air Term nals

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

ASHRAE 130 (2008) Method of Testing for Rating Ducted
Air Terminal Units

ASTM | NTERNATI ONAL ( ASTM

ASTM A 653/ A 653M (2009a) Standard Specification for Stee
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM C 1071 (2005e1) Standard Specification for
Fi brous d ass Duct Lining Insulation
(Thermal and Sound Absorbing Material)

ASTM E 84 (2009c) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NENVA 250 (2008) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2008; AMD 1 2008) National Electrical Code
NFPA 90A (2009; Errata 09-1) Standard for the

Installation of Air Conditioning and
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Ventilating Systens
UNDERWRI TERS LABORATORI ES (UL)

UL 181 (2005; R 2005 thru 2008) Standard for
Factory-Made Air Ducts and Air Connectors

UL 486A-486B (2003; R 2004 thru 2009) Standard for Wre
Connectors

1.2 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "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.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.
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CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Government.] Submt the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

Records of Existing Conditions nust be subnitted in accordance
wi th paragraph entitled, CGeneral Requirements,” of this section.

SD- 02 Shop Drawi ngs
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Detail equi prent assenblies and indicate dinmensions, required
cl earances, nethod of field assenbly, conponents, and |ocation and
size of each field connection.

Bypass Single-Duct Air Terminal Units
Dual -Duct Air Terminal Units

Fan- Powered Air Terminal Units

I nduction Air Terminal Units

Shutoff Single-Duct Air Terminal Units
Integral -Diffuser Air Terminal Units

H gh- Pressure Dual - Duct M xi ng Boxes
Low- Pressure Dual - Duct M xi ng Boxes

I ncl ude a schedul e showi ng uni que nodel designation, room
| ocati on, nodel nunber, size, and accessories furnished. |nclude
W ring diagrans to show power, signal, and control wiring.

Record Drawi ngs and Spare Parts nust be submitted in accordance
wi th paragraph entitled, "General Requirenents," of this section

SD- 03 Product Data

For each type of air termnal units indicated, include rated
capacities, furnished specialties, sound-power ratings, and
accessories

Bypass Single-Duct Air Terminal Units
Dual - Duct Air Terminal Units

Fan- Powered Air Terminal Units

I nduction Air Terminal Units

Shut of f Single-Duct Air Terminal Units
Integral -Di ffuser Air Terminal Units

H gh- Pressure Dual - Duct M xi ng Boxes
Low Pressure Dual -Duct M xi ng Boxes

SD- 10 Operation and M ntenance Data

Submit Operation and Mai ntenance Manual s in accordance with
par agraph entitled, "Operation and Mai ntenance," of this section

1.3 GENERAL REQUI REMENTS

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: If Section 23 00 00 AlR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, applicable requirenents
t herefrom shoul d be inserted and the foll ow ng

par agr aph del et ed.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

Section 23 00 00 AR SUPPLY, DI STRIBUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS
applies to work specified in this section.

Material s, Equi prent, and Fi xture Lists nust be submitted for al
mat eri al s, equiprment, and fixtures to be incorporated in the work. Lists
must i nclude manufacturer's style or catal og nunbers, specification and
drawi ng reference nunbers, warranty information, and fabrication site

i nformation.
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Records of Existing Conditions nust be subnmitted consisting of the results
of Contractor's survey of work area conditions and features of existing
structures and facilities within and adjacent to the jobsite. Comencenent
of work must constitute acceptance of existing conditions.

Record Draw ngs must be submitted providing current factual information,
i ncludi ng devi ati ons and amendnents to the draw ngs, and conceal ed and
vi si bl e changes in the work.

Units nust be provided with the configuration, capacity, and
static-pressure characteristics indicated.

Where di nensi onal data are given, these must constitute noninal sizing,
whi ch nust be adjusted by the manufacturer when necessary to accommodate
acoustic material thickness.

Units identical to the proposed units nmust have at |east 2 years of proven
satisfactory field service.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Select or delete the follow ng paragraph
after checking current "Directory of Air Diffusion
Counci| (ADC Standards Manual) Certified Products.”

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Units and spare parts nust be certified as having been ADC St andards Manua
tested and rated.

1.4 QUALI TY ASSURANCE

I ndi cat e drawi ngs size, profiles, and di nensional requirenments of air
term nal units which are based on the specific systemindicated.

Conformto NFPA 70, Article 100 for electrical conponents, devices, and
accessories: List and |abel as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and narked
for intended use.

Air Termnals nmust be certified under the AHRI 880 Certification Program
and nust carry the ARl Seal

Install air terminals units according to NFPA 90A.

1.5 COORDI NATI ON
Coordi nate layout and installation of air termnal units and suspension
systemwi th other construction that penetrates ceilings or is supported by
them including light fixtures, HVAC equi pnent, fire-suppression system
and partition assenbli es.

PART 2 PRODUCTS

2.1 BYPASS SI NGLE- DUCT AR TERM NAL UNI TS

2.1.1 Confi guration
Provi de diverting-danper assenbly inside unit casing with contro

conponents |l ocated inside a protective netal shroud.
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2.1.2 Casi ng

Provide 0.85 nm 0.034 inch steel casing. Provide 13 mr 1/2 inch thick,
coated, fibrous-glass duct casing lining conplying with ASTM C 1071. Secure
wi th adhesive. For the air inlet provide round stub connection for duct
attachnment. For the air outlet provide s-slip and drive connections. For
access provide renovabl e panels for access to diverter and other parts
requiring service, adjustnent, or maintenance; with airtight gasket.

2.1.3 Diverter Assenbly

Provi de [gal vani zed-steel gate, with polyethylene |inear bearings]
[al umi num bl ade, with nylon-fitted pivot points] [ ] diverter assenbly.

2.1. 4 Multi-CQutlet Attenuator Section

Provide [two][ three][ four]]
10 inch][
damper.

_____ ][ 150 mr 6 inch][200 mr 8 inch ][250 m
] dianeter collars; each with | ocking butterfly bal anci ng

2.1.5 Hot - Wat er Heati ng Coi
Provi de a copper tube heating coil, nechanically expanded into
aluminumplate fins. Heating coil must pass |eak test underwater to01380 kPa
200 psig.

2.1.6 El ectric Heating Coil

Provide a factory installed and wired slip-in-type, open-coil design with
integral control box. Include the follow ng features:

Primary and secondary over tenperature protection

Ni ckel chronme 80/20 heating el enents

Airflow switch

Non-i nt erl ocki ng di sconnect sw tch

Fuses (for coils nmore than 48 A)

Mer cury contactors

Pneumatic-el ectric switches and rel ays.

Magnetic contactor for each step of control (for three-phase coils)
2.1.7 El ectric Controls

Provide a 24 V danper actuator that is powered closed, powered open wth
mcroswitch to energi ze heating control circuit.

Provide a wal |l -nounting electric type thernostat with tenperature display
in Fahrenheit and Cel sius, and with space tenperature set point.

Provi de a changeover thernostat of duct-mounting, electric type that

reverses action of controls when duct tenperature rises 21 degrees C 70
degrees F.
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.1.8 El ectronic Controls

Provide a 24 V danper actuator that is powered cl osed, powered open
.1.9 Pneumatic Controls

.1.9.1 Pneurmat i ¢ Danper Oper at or

Provide a [ 55 to 90 kPa8 to 13 psig][ 21 to 90 kPa3 to 13 psig] spring
range.

.1.9.2 Vel ocity Controllers

Provide a factory calibrated and field adjustable controller to mni num and
maxi mum air volumes. Controllers nmust maintain constant airflow dictated by
thernostat within 5 percent of set point while conpensating for inlet
static-pressure variations up to wg 1000 Pa 4 inch when tested in
accordance with ASHRAE 130. Controller nust have a multipoint velocity
sensor. Locate velocity sensors in cold-deck air inlet and air outlet.

.1.10 Ther nost at

Provide a wall-nounting electronic type thernostat with integral control of
roomtenperature. Thernostat mnust be tine-proportional wth reheat-coi
control feature, and displays a tenperature set-point display in Fahrenheit
and Celsius. The auxiliary switch nust energize heating control circuit
Changeover therm stor nust have a reverse action feature.

.2 DUAL- DUCT AIR TERM NAL UNI TS
2.1 Confi guration

Provide two vol ume danpers inside unit casing with m xing attenuator
section and control conponents |located inside a protective netal shroud.

. 2.2 Casi ng

Provide [ 0.85 nm steel 0.034 inch][ 0.80 mm al um nun0.032 inch] casing.
The casing nmust include an integral mxing baffle to efficiently mx the
hot and col d airstream

.2.2.1 Casi ng Li ning

Provide 0.85 nm steel 0.034 inch casing. Provide 13 mr 1/2 inch thick,
coated, fibrous-glass duct casing lining conplying with ASTM C 1071. Secure
wi th adhesive. [Cover liner with nonporous foil.][Cover liner with
nonporous foil and perforated netal.]

Attach a 19 mm 3/4 inch thick adhesive of pol yurethane foaminsul ation
complying with UL 181 erosion requirenents, and having a maxi num

fl ane-spread i ndex of 25, and a maxi mum snoke-devel oped i ndex of 50, for
bot h insul ation and adhesi ve, when tested according to ASTM E 84. Any cut
edges of fiberglass exposed to the airstream nust be coated with NFPA 90A
approved seal .

For the air inlet provide round stub connection for duct attachment. For

the air outlet provide s-slip and drive connections. For access provide
renovabl e panels for access to diverter and other parts requiring service,
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adj ustnent, or maintenance; with airtight gasket.
. 2.3 Vol une Danper

Provi de a gal vani zed steel volune danper with peripheral gasket and
sel f-lubricating bearings.

Perform a Maxi mum Danper Leakage Test in confornmance to AHRI 880, for 3
percent of nominal airflowat [ 750 Pa3 inch wg] [ 1500 Pa6 inch wg] inlet
static pressure.

Sel ect either Danper Position, Hot Deck: normally [open] [closed] or
Danper Position, Cold Deck: normally [closed] [open].

.2.4 At t enuat or Secti on

Provide [ 0.85 nmsteel 0.034 inch] [ 0.8 m0.03 inch alum nun] sheet netal.
Provide 13 m1/2 inch thick, coated, fibrous-glass duct casing lining
complying with ASTM C 1071. Secure with adhesive. [Cover liner with
nonporous foil.][Cover liner with nonporous foil and perforated netal.]

Attach a 19 nmm3/4 inch thick adhesive of pol yurethane foaminsul ation
conmplying with UL 181 erosion requirenents, and having a nmaxi mum
flane-spread i ndex of 25, and a nmaxi mum snoke-devel oped i ndex of 50, for
bot h insul ati on and adhesi ve, when tested according to ASTM E 84. Any cut
edges of fiberglass exposed to the airstream nmust be coated with NFPA 90A
approved seal .

. 2.5 Multi-Qutlet Attenuator Section
Provide [two] [three] [four] [__ ] [ 150 m6 inch] 200 m{8 inch] [ 250

nrl0 inch] [ ] dianmeter collars; each with | ocking butterfly bal anci ng
damper.

.2.6 Pneumatic Controls
.2.6.1 Pneurmati ¢ Danper Operat or

Provide a [ 55 to 90 kPa8 to 13 psig] [ 21 to 90 kPa3 to 13 psig] spring
range.

.2.6.2 Vel ocity Controllers

Provide a factory calibrated and field adjustable controller to mninumand
maxi mum air volumes. Controllers nmust nmaintain constant airflow dictated
by thernpstat within 5 percent of set point while conpensating for inlet
static-pressure variations up to 1000 Pa 4 inch wg when tested in
accordance with ASHRAE 130. Controller nust have a nmultipoint velocity
sensor. Locate velocity sensors in cold-deck air inlet and air outlet.

.2.6.3 Ther nost at

Provide a wal |l -nounting pneumatic type thernostat with appropriate nmounting
har dwar e.
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2.2.7 El ectronic Controls
2.2.7.1 Danmper Act uat or

Provide a 24 V, powered closed, [spring return open] [powered open] danper
act uat or.

2.2.7.2 Vel ocity Control

Provide a factory calibrated controller to mninumand nmaxi mum air vol unes,
field adjustable at thernostat. Controller nust maintain constant airflow
dictated by thernostat within 5 percent of set point while conpensating for
inlet static-pressure variations up to 1000 Pa 4 inch wy, when tested in
accordance with ASHRAE 130. Controller rmust have a nultipoint velocity
sensor. Locate velocity sensors in cold-deck air inlet and air outlet.

2.2.7.3 Thernostat
Provide a wall-nounting electronic type thernostat with integral control of
roomtenperature. Thernostat must be tinme-proportional wth reheat-coi
control feature, and displays a tenperature set-point display in Fahrenheit
and Cel si us.

2.2.8 DDC Control s

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Select first paragraph and subparagraphs
bel ow when control conponents are packaged with the
equi pnent .
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2.2.8.1 Damper Actuators

Provide a 24 V, powered closed, [spring return open] [powered open] danper
act uat or.

2.2.8.2 Vel ocity Sensors

Provide a nultipoint array with velocity sensors in col d-deck and hot -deck
air inlet and air outlet.

2.2.8.3 Terminal Unit Controller
Provide a pressure independent, [variable-air] [constant] volune controller
with electronic airflow transducers factory calibrated to m ni mum and
maxi mum air volumes. Include the follow ng features:
Proportional, plus integral control of roomtenperature
Ti me- proportional reheat-coil contro
Cccupi ed and unoccupi ed operating node

Renote reset of airflow or tenperature set points

Adj usting and nmonitoring with portable term na
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2.2.8. 4 Room Sensor

Provide a wall nounting room sensor, with tenperature set-point adjustnent
and access for connection of portable operator termnal.

2.2.9 Control Sequence

Modul ate col d-air danper to maintain roomtenperature. Mdulate warmair
damper to mmintain constant airflow.

2.3 FAN- PONERED Al R TERM NAL UNI TS
2.3.1 Configuration

Provi de vol ume- danper assenbly and fan in [series] [parallel] arrangenent
inside unit casing with control conponents inside a protective netal shroud.

2.3.2 Casi ng

Provide [ 0.85 nm steel 0.034 inch] [ 0.80 mm al um nun0. 032 inch] casing.
The casing nust include an integral mixing baffle to efficiently mx the
hot and cold airstream

2.3.2.1 Casing Lining

Provide [ 13 nm1/2 inch] [ 19 nmm3/4 inch] [ 25 nml inch] thick with 1.5
density, coated, fibrous-glass duct casing lining conplying with ASTM C 1071.
Secure with adhesive. [Cover liner with nonporous foil.][Cover liner with
nonporous foil and perforated netal.]

Attach a 19 mm 3/4 inch thick adhesive of pol yurethane foaminsul ation
complying with UL 181 erosion requirenents, and having a maxi num

fl ane-spread i ndex of 25, and a maxi mum snoke-devel oped i ndex of 50, for
bot h insul ati on and adhesi ve, when tested according to ASTM E 84. Any cut
edges of fiberglass exposed to the airstream nust be coated with NFPA 90A
approved seal .

For the air inlet provide round stub connection for duct attachnent. For

the air outlet provide s-slip and drive connections. For access provide

renovabl e panels for access to diverter and other parts requiring service,

adj ustnent, or mmintenance; with airtight gasket and quarter-turn gaskets.
2.3.3 Vol une Danper

Provi de a gal vani zed steel volune danper with peripheral gasket and
sel f-lubricating bearings.

Perform a Maxi num Danper Leakage Test in conformance to AHRI 880, for [2]
[3] percent of nominal airflow at [ 750 Pa3 inch wg] [ 1500Pa6 inch wg]
inlet static pressure, when tested in accordance wi th ASHRAE 130.
Sel ect danper position: Nornally [open] [closed].

2.3.4 Fan Section

Provi de a gal vani zed-steel plenum wth direct-drive, forward-curved fan
with air filter and backdraft danper
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2.3.4.1 Li ni ng
Provide [ 13 nml/2 inch] [ 19 mm3/4 inch] [ 25 nml inch] thick, coated,
fibrous-glass duct liner conplying with ASTM C 1071; secured w th adhesive.

[ Cover liner with nonporous foil.] [Cover liner with nonporous foil and
perforated netal.]

2.3.4.2 Mot or
Conply with requirenments in Section 26 60 13.00 40 LOW VOLTAGE MOTCRS f or
[Mul ti-speed] [__ ] motors. Mdtor nust include a speed control feature
that is adjustable Infinitely with pneumatic-electric and el ectronic
controls. Fan-Mtor Assenbly rmust contain rubber isolators.

2.3.4.3 Air Filter
[ 50 2 inch] [ 25 m1 inch] thick, [fiberglass throwaway] [ pol yurethane].

2.3.5 At t enuat or Section
Provide [ 0.85 nmsteel 0.034 inch] [ 0.8 nm0.03 inch alum nun] sheet netal.
Provide 1/2 inch 13 mmthick, coated, fibrous-glass duct casing lining
conplying with ASTM C 1071. Secure with adhesive. [Cover liner with
nonporous foil.][Cover liner with nonporous foil and perforated netal.]
Attach a 19 mm 3/4 inch thick adhesive of pol yurethane foaminsul ation
complying with UL 181 erosion requirenents, and having a maxi num
flane-spread i ndex of 25, and a maxi mum snoke-devel oped i ndex of 50, for
bot h insul ati on and adhesi ve, when tested according to ASTM E 84. Any cut

edges of fiberglass exposed to the airstream nust be coated with NFPA 90A
approved seal .

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: |If heating coil is required, retain one of
two paragraphs and associ at ed subparagraphs bel ow.
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2.3.6 Hot - WAt er Heati ng Coi

Provi de a copper tube, nechanically expanded into alum numplate fins; |eak
tested underwater to 200 psig 1380 kPa; and factory install ed.

2.3.7 El ectric Heating Coil

Provide a slip-in-type, open-coil design with integral control box factory
wired and installed. Include the follow ng features:

Primary and secondary over-tenperature protection
Ni ckel chrome 80/20 heating el enents

Fan interlock contacts

Non-i nterl ocki ng di sconnect swtch

Fuses (for coils nmore than 48 A)

Mercury contactors
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2.

Pneunatic-el ectric sw tches and rel ay
Magnetic contactor for each step of control (for three-phase coils)
3.8 Factory- Mounted and -Wred Controls

Mount el ectrical components in control box with renovabl e cover.
| ncor porate single-point electrical connection to power source.

Factory nounted control transfornmer for control voltage on electric and
electronic control units with termnal strip in control box for field
wi ring of thernpstat and power source.

Fan and controls to termnal strip, and termnal |ugs nust match
quantities, sizes, and materials of branch-circuit conductors for wring
term nations. Enclose terminal lugs in termnal box that is sized
according to NFPA 70.

Factory-nmount a fused type di sconnect switch.

.3.9 Control Panel Encl osure

Conformto NEMA 250, Type 1, with access panel sealed fromairflow and
nmount ed on side of unit.

.3.10 El ectric Controls

Provi de a 24V danper actuator with wall-nounting electric thernostat and
appropri ate nounting hardware.

.3.11 Pneumatic Control s

.3.11.1 Pneurmat i ¢ Danper Oper at or

Provide a [ 55 to 90 kPa8 to 13 psig] [ 21 to 90 kPa3 to 13 psig] spring
range.

.3.11.2 Vel ocity Controller

Provide a factory calibrated and field adjustable controller to mninum and
maxi mum ai r volunes. Controllers nust nmintain constant airflow dictated
by thernpstat within 5 percent of set point while conpensating for inlet
static-pressure variations up to 1000 Pa 4 inch wy, when tested in
accordance with ASHRAE 130. Controller rmust have a nultipoint velocity
sensor. Locate velocity sensors in cold-deck air inlet.

.3.11.3 Ther nost at

Provide a wall-mounting pneumatic type thernostat w th appropriate nmounting
har dwar e.

.3.12 El ectronic Controls

Provi de a bidirectional danper operator and m croprocessor-based controller
with integral airflow transducer and room sensor nust be conpatible with
tenmperature controls and nmust have the follow ng features:

Proportional, plus integral control of roomtenperature
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Ti me- proportional reheat-coil contro
Qccupi ed and unoccupi ed operating node
Renote reset of airflow or tenperature set points
Adj usting and nonitoring with portable term na
Conmuni cation with tenperature-control system
2.4 I NDUCTI ON Al R TERM NAL UNI TS
2.4.1 Confi guration
Provi de a vol ume-danmper assenbly inside unit casing w th nechanica
i nduction danper nounted on casing and control conponents |ocated inside a
protective netal shroud.
2.4.2 Casi ng
Provide [ 0.85 nm steel 0.034 inch] [ 0.80 mm al um nun0. 032 inch] casing. The
casing nust include an integral mxing baffle to efficiently mx the hot and
cold airstream
2.4.2.1 Casi ng Lining
Provide [ 13 nml/2 inch] [ 19 mm3/4 inch] [ 25 nml inch] thick, coated,
fibrous-glass duct casing lining conmplying with ASTM C 1071. Secure with
adhesi ve.
For the air inlet provide round stub connection for duct attachnent. For
the air outlet provide s-slip and drive connections [size matching inlet
size]. For access provide removabl e panels for access to diverter and ot her
parts requiring service, adjustnment, or maintenance; with airtight gasket.

2.4.3 Vol une Danper

Provi de a gal vani zed steel volune danper with peripheral gasket and
sel f-lubricating bearing.

Perform a Maxi num Danper Leakage Test in conformance to AHRI 880, for [2]
[3] percent of nominal airflowat [ 750 Pa3 inch wg] [ 1500 Pa6 inch wg]
inlet static pressure, when tested in accordance w th ASHRAE 130.
Sel ect Danper Position, normal Iy [open] [closed].

2.4.4 I nducti on Danper

Provi de gal vani zed-steel, nulti-blade assenbly with self-lubricating
beari ngs.
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NOTE: |If heating coil is required, retain one of
two paragraphs and associ at ed subparagraphs bel ow.
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2.4.5 Hot - WAt er Heati ng Coi

Provi de a copper tube, nechanically expanded into alum numplate fins; |eak
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tested underwater to 1380 kPa 200 psig; and factory install ed.
.4.6 El ectric Heating Coil

Provide a slip-in-type, open-coil design with integral control box factory
wired and installed. Include the follow ng features:

Primary and secondary over-tenperature protection

Ni ckel chrone 80/20 heating el enents

Airflow switch

Non-i nt erl ocki ng di sconnect sw tch

Fuses (for coils nmore than 48 A)

Mer cury contactors

Pneurmatic-el ectric switches and rel ays

Magnetic contactor for each step of control (for three-phase coils)
AT Pneumatic Controls
.4.7.1 Damper Oper at or
Provide a pneumatic, 35 to 70 kPa 5 to 10 psig spring range danper operator.
.4.7.2 Vel ocity Controller
Provide a factory calibrated and field adjustable to m ni num and naxi mum
air volumes; must maintain constant airflow dictated by thermostat within 5
percent of set point while conpensating for inlet static-pressure
variations up to 1000 Pa 4 inch wg, when tested in accordance with
ASHRAE 130. Controller nust have a nultipoint velocity sensor at air inlet.

.4.7.3 I nducti on Danper Oper at or

Provide a pneumatic, spring range induction danper operator natching reset
range of controller.

.4.7. 4 Ther nost at

Provide a wal |l -nounting pneumatic type thernostat with appropriate nmounting
har dwar e.

.4.8 El ectronic Controls

.4.8.1 Danmper Act uat or

Provide a pneumatic, 35 to 70 kPa 5 to 10 psig spring range danper operator.
.4.8.2 Vel ocity Controller

Provide a factory calibrated and field adjustable to m ni num and naxi mum
air volumes; must maintain constant airflow dictated by thermostat within 5

percent of set point while conpensating for inlet static-pressure
variations up to 1000 Pa 4 inch wg when tested in accordance with ASHRAE 130,
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2.

and nust have a nmultipoint velocity sensor at air inlet.

.4.8.3 I nducti on Danper Oper at or

Provide a pneunmatic, spring range induction danmper operator natching reset
range of controller.

.4.8. 4 Ther nost at

Provide a wal |l -nounting pneumatic type thernostat with appropriate nmounting
hardware with the followi ng features:

Proportional, plus integral control of roomtenperature
Ti me- proportional reheat-coil contro

Tenperature set-point display in Fahrenheit and Cel sius

.5 SHUTOFF SI NGLE- DUCT AlR TERM NAL UNI TS

.5.1 Confi guration

Provi de a vol une-danper assenbly inside unit casing with control conmponents
| ocated inside a protective netal shroud.

.5.2 Casi ng

Provide [ 0.85 nmsteel 0.034 inch] [ 0.80 m0. 032 inch alum nun] casing.
The casing nust include an integral mixing baffle to efficiently mix the
hot and col d airstream

.5.2.1 Casi ng Lining

Provide [ 13 nm1/2 inch] [ 19 nmm3/4 inch] [ 25 nml inch] thick, coated,
fibrous-glass duct casing lining complying with ASTM C 1071. Secure with
adhesive. [Cover liner with nonporous foil.][Cover liner with nonporous
foil and perforated netal.]

Attach a 19 mmthick 3/4 inch adhesive of pol yurethane foaminsul ation
conmplying with UL 181 erosion requirenents, and having a nmaxi mum
flane-spread i ndex of 25, and a nmaxi mum snoke-devel oped i ndex of 50, for
bot h insul ati on and adhesi ve, when tested according to ASTM E 84. Any cut
edges of fiberglass exposed to the airstream nust be coated with NFPA 90A
approved seal .

For the air inlet provide round stub connection for duct attachnent. For
the air outlet provide s-slip and drive connections. For access provide
renovabl e panels for access to diverter and other parts requiring service,
adj ustnent, or maintenance; with airtight gasket.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Retain one of first two paragraphs and
associ at ed subparagraphs below, retain first for
units with nmechanical volunme regul ators.
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5.3 Regul at or Assenbly

Provi de [extruded-al um num [gal vani zed-steel] conponents with key danper
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bl ades onto shaft with nylon-fitted pivot points located inside unit casing.
.5.3.1 Aut omatic Fl ow Control Assenbly

Mat ch conbi ned spring rates for each vol une-regul ator size with machi ned
dashpot for stable operation. Provide factory-calibrated and
field-adjustable assenbly with shaft extension for connection to externally
nmount ed control actuator
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NOTE: Retain first paragraph below for units with
systemair-powered vol unme regul ators.
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.5.4 Regul at or Assenbly

Provi de systentair-powered bellows section incorporating pol ypropyl ene

bell ows for volune regulation and thernostatic control. Bell ows nust

operate at tenperatures from 18 to plus 60 deg C 0 to 140 deg F mi nus.
Bel | ows nust be inpervious to noisture and fungus, and nust be suitable for
2500 Pal0 inch wg static pressure, when tested in accordance with

ASHRAE 130, and nust be factory tested for |eaks.

.5.5 Vol une Danper

Provi de a gal vani zed steel volune danper with peripheral gasket and
sel f-lubricating bearings.

Perform a Maxi num Danper Leakage Test in conformance to AHRI 880, for [2]
[3] percent of nominal airflowat [ 750 Pa3 inch wg] [ 1500 Pa6 inch wg]
inlet static pressure, when tested in accordance w th ASHRAE 130.

Sel ect Danper Position, normal Iy [open] [closed].
.5.6 Attenuator Section
Provide [ 0.85 nmsteel 0.034 inch] [ 0.8 nm0.03 inch alumnun] sheet netal.

Provide 13 mr 1/2 inch thick, coated, fibrous-glass duct casing lining
complying with ASTM C 1071. Secure with adhesive. [Cover liner with
nonporous foil.][Cover liner with nonporous foil and perforated netal.]

Attach a 19 mm 3/4 inch thick adhesive of pol yurethane foaminsul ation
complying with UL 181 erosion requirenents, and having a maxi num

fl ane-spread i ndex of 25, and a maxi mum snoke-devel oped i ndex of 50, for
bot h insulation and adhesi ve, when tested according to ASTM E 84. Any cut
edges of fiberglass exposed to the airstream nust be coated with NFPA 90A
approved seal .

.5.7 Mul ti-CQutlet Attenuator Section

Provide [two] [three] [four] [__ ] [ 150 m6 inch] [ 200 nm8 inch] [ 250
nrl0 inch] [ ] dianeter collars; each with | ocking butterfly bal anci ng
danper.
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NOTE: |If heating coil is required, retain one of
two paragraphs and associ at ed subpar agraphs bel ow.
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2.5.8 Hot - WAt er Heati ng Coi

Provi de a copper tube, nechanically expanded into alum numplate fins; |eak
tested underwater to 200 psig 1380 kPa; and factory install ed.

2.5.9 El ectric Heating Coil

Provide a slip-in-type, open-coil design with integral control box factory
wired and installed. Include the follow ng features:

Primary and secondary over-tenperature protection
Ni ckel chrome 80/20 heating el enents

Airflow sw tch

Non-i nterl ocki ng di sconnect swtch

Fuses (for coils nmore than 48 A)

Mercury contactors

Pneurmatic-el ectric switches and rel ays

Magnetic contactor for each step of control (for three-phase coils)
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NOTE: Retain one of five paragraphs and associ at ed
subpar agr aphs bel ow.
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2.5.10 El ectric Controls
2.5.10.1 Damper Act uat or

Provide a 24 V, powered closed, [spring return open] [powered open] danper
actuator.

2.5.10.2 Ther nost at

Provide a wal |l -nounting electronic type thernostat with clock displ ay,
tenmperature display in Fahrenheit and Cel sius, and space tenperature set
poi nt .

2.5.11 Pneumatic Controls
2.5.11.1 Pneurmati ¢ Danper Operat or

Provide a 55 to 90 kPa[8 to 13 psig] [ 21 to 90 kPa3 to 13 psig] spring
range.

2.5.11.2 Vel ocity Controllers

Provide a factory calibrated and field adjustable controller to mninum and
maxi mum air volunmes. Controllers rmust maintain constant airflow dictated by
thermostat within 5 percent of set point while conpensating for inlet
static-pressure variations up to 1000 Pa 4 inch wy, when tested in
accordance with ASHRAE 130. Controller nmust have a nultipoint velocity
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sensor. Locate velocity sensors in cold-deck air inlet and air outlet.
.5.11.3 Ther nost at

Provide a wal |l -nounting pneumatic type thernostat with appropriate nmounting
har dwar e.

.5.12 El ectronic Controls

Bi di recti onal danper operator and m croprocessor-based thernostat with
integral airflow transducer and room sensor mnust be conpatible with
tenmperature controls specified.

.5.12.1 Danmper Act uat or

Provide a 24 V, powered closed, [spring return open] [powered open] danper
act uat or.

.5.12.2 Vel ocity Controller

Provide a factory calibrated controller to mninumand maxi mum air vol umes,
field adjustable at thernostat. Controller nust maintain constant airflow
dictated by thernostat within 5 percent of set point while conpensating for
inlet static-pressure variations up to 1000 Pa 4 inch wy, when tested in
accordance with ASHRAE 130. Controller rmust have a nultipoint velocity
sensor. Locate velocity sensors in cold-deck air inlet and air outlet.

.5.12.3 Ther nost at

Provide a wal |l -nounting electronic type thernostat with integral control of
roomtenperature. Thernostat nust be tinme-proportional with reheat-coi
control feature, and displays a tenperature set-point display in Fahrenheit
and Cel si us.
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NOTE: Select first paragraph and subparagraphs
bel ow when control conponents are packaged with the

equi prent .
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.5.13 DDC Control s

Bi di recti onal danper operators and microprocessor-based controller and room
sensor must be conpatible with tenmperature controls specified.

.5.13.1 Danper Actuators

Provide a 24 V, powered closed, [spring return open] [powered open] danper
actuator.

.5.13. 2 Terminal Unit Controller

Provi de a pressure independent, [variable-air] [constant] volune controller
with electronic airflow transducers factory calibrated to m ni mum and

maxi mum air volumes. |Include the follow ng features:

Proportional, plus integral control of roomtenperature

Ti me- proportional reheat-coil contro
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Qccupi ed and unoccupi ed operating node

Renote reset of airflow or tenperature set points

Adj usting and nonitoring with portable term na
.5.13.3 Room Sensor

Provide a wall nounting roomsensor, with tenperature set-point adjustnent
and access for connection of portable operator term nal

.5.14 Control Sequence

Make suitable for operation with duct pressures between60 and 750 Pa 0.25
and 3.0 inch wg inlet static pressure. Provide a factory-nounted and

-pi ped, 5-micron filter; velocity-resetting, adjustable, high-limt
control, with amplifying relay. Provide a system pow