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NOTE: This gui de specification covers the

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

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

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat 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 information.

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.
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PART 1 GENERAL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Cdearly portray systemdynanm cs in draw ngs
and schedul es so that equipnent functions as
required.
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NOTE: If Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, applicable requirenments
t herefrom should be inserted and the follow ng

par agr aph del et ed.
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1

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

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
thi s paragraph by organi zation, 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.

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.

AR DUCT COUNCI L (ADC)

ADC St andards Manual (2008; 5th Edition) Flexible Duct
Perfornmance Install ati on Standards

Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE ( AHRI)
AHRI 880 I-P (2011) Performance Rating of Air Terminals

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 A653/ A653M (2017) Standard Specification for Stee
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

ASTM C1071 (2016) Standard Specification for Fibrous
G ass Duct Lining Insulation (Thermal and
Sound Absorbing Material)

ASTM E84 (2018a) Standard Test Method for Surface
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Il
Il
Il
Il
Il
Il

Burni ng Characteristics of Building
Materials

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (2018) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nati onal El ectrical Code

NFPA 90A (2018) Standard for the Installation of
Air Conditioning and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 181 (2013; Reprint Apr 2017) UL Standard for
Safety Factory-Made Air Ducts and Air
Connectors

UL 486A- 486B (2018) UL Standard for Safety Wre
Connectors

.2 ADM NI STRATI VE REQUI REMENTS

Coordi nate layout and installation of air ternminal units and suspension
systemwi th other construction that penetrates ceilings or is supported by
them including light fixtures, HVAC equi pnent, fire-suppression system
conmuni cati on and security systens,and partition assenblies.

2.1 Pre-Install ati on Meetings

Subnmit itenized lists for all materials, equipnent, and fixtures to be
incorporated in the work [30][___ ] days prior to comencenent of work
Ensure list includes nmanufacturer's style or catal og nunbers, specification
and drawi ng reference nunbers, warranty information, and fabrication site
information. Submt product data for each type of air ternminal unit

i ndi cated, including rated capacities, furnished specialties, sound-power
ratings, and accessories:

a. Bypass Single-Duct Air Terminal Units

b. Dual-Duct Air Terminal Units

c. Fan-Powered Air Terminal Units

d. Induction Air Terminal Units

e. Shutoff Single-Duct Air Termnal Units
f. Integral-Diffuser Air Terminal Units

g. High-Pressure Dual -Duct M xi ng Boxes
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II h. Low Pressure Dual -Duct M xi ng Boxes

] Submit records of existing conditions 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 constitutes acceptance of existing conditions.

Submit shop drawi ngs which detail equi prent assenblies and indicate
di mensi ons, required clearances, nmethod of field assenbly, conponents, and

| ocation and size of each field connection. Include a schedule show ng
uni que nodel designation, roomlocation, nodel nunber, size, and
accessories furnished. Include wiring diagrans to show power, signal, and

control wring.

Provide units with the configuration, capacity, and static-pressure
characteristics indicated.

Ensure di nensional data stated constitutes nom nal sizing, which has been
adj usted by the manufacturer when necessary to acconmodat e acoustic
mat eri al thickness.

Ensure units proposed are identical to units having at |east 2 years of
proven satisfactory field service.
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NOTE: Select or delete the follow ng paragraph
after checking current "Directory of Air Diffusion
Counci| (ADC Standards Manual) Certified Products.”

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide certification that units and the list of spare parts are
ADC St andards Manual tested and rated.

1.3 SUBMITTALS

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

An "S" following a subnittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*% *% *% *% *% *% *% *%%

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Records of Existing Conditions
SD- 02 Shop Dr awi ngs
Bypass Single-Duct Air Terminal Units; C[, | 11
Dual -Duct Air Terminal Units; C[, [ 1]
Fan- Powered Air Terminal Units; ¢, | 11
I nduction Air Terminal Units; C[, [ 11
Shutof f Single-Duct Air Terminal Units; C[, | 1]
Integral -Diffuser Air Terminal Units; C[, [ 11
H gh- Pressure Dual - Duct M xi ng Boxes; C[, [ 11
Low Pressure Dual -Duct M xing Boxes; ([, | 1]
SD- 03 Product Data
Bypass Single-Duct Air Terminal Units; C[, | 11
Dual -Duct Air Terminal Units; C[, [ 1]

Fan- Powered Air Terminal Units; ¢, | 11

I nduction Air Terminal Units; C[, [ 11
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Shutoff Single-Duct Air Terminal Units; ¢, [__ 1]
Integral -Di ffuser Air Terminal Units; ¢, [___ 1]
H gh- Pressure Dual -Duct M xing Boxes; ¢, [___ 1]
Low Pressure Dual -Duct M xing Boxes; ¢, [___ 1]

SD- 06 Test Reports
Test Report

SD-07 Certificates
Li st of Spare Parts

SD-10 Operation and Mai ntenance Data
Qperation and Mai ntenance Manual s

SD-11 C oseout Submittals
Record Drawi ngs

1.4 QUALI TY CONTRCL

I ndi cate on drawi ngs the size, profiles, and di nensional requirenents of
air termnal units that are based on the specific systemindicated.

Conformto NFPA 70, Article 100 for electrical conponents, devices, and
accessories. List and |l abel itens as defined in NFPA 70, Article 100, by a

testing agency acceptable to authorities having jurisdiction, and narked
for intended use.

Ensure Air Terminals are certified under the AHRI 880 I-P Certification
Program and carry the ARl Seal

PART 2 PRODUCTS
2.1 EQUIPMENT
2.1.1 Verification of Perfornance

Rate air termnal units according to AHRI 880 I|-P
2.1.2 Bypass Single-Duct Air Terminal Units
2.1.2.1 Configuration

Provi de diverting-danper assenbly inside unit casing with contro
components |l ocated inside a protective nmetal shroud.

2.1.2.2 Casing

Provide 0.85 nm 0.034-inch steel casing. Provide 13 nmm 1/2-inch thick,
coated, fibrous-glass duct casing lining complying with ASTM C1071. Secure
with adhesive. For the air inlet, provide round stub connection for duct
attachnent. For the air outlet, provide s-slip and drive connecti ons.
Provi de renovabl e panels, with airtight gaskets, for access to diverter and
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other parts requiring service, adjustnment, or naintenance.

.1.2.3 Di verter Assenbly

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

.1.2. 4 Mul ti-Qutlet Attenuator Section

Provide [two][three][four][___ 1, 150 mj[ 200 mm[ 250 mmi[ 6-inch]|
8-inch][ 10-inch][ ] dianmeter collars, each with | ocking butterfly
bal anci ng danper.

.1.2.5 Hot - WAt er Heat i ng Coil

Provi de a copper tube heating coil, nechanically expanded into
alumi numplate fins. Verify heating coil passes underwater leak test to
1380 kPa 200 psig.

.1.2.6 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:

a. Prinmary and secondary over tenperature protection
b. Nickel chrone 80/20 heating el ements

c. Arflowswtch

d. Non-interlocking disconnect switch

e. Fuses (for coils nore than 48 A)

f. Mercury contactors

g. Pneumatic-electric switches and rel ays.

h. Magnetic contactor for each step of control (for three-phase coils)

[2.1.2.7 El ectric Controls

Il

Il

Provide a 24 V danper actuator that is powered cl osed and powered open wth
a mcroswitch to energize heating control circuit.

Provide a wall-mounting electric type thernostat with tenperature display
in Celsius and Fahrenheit, and with a space tenperature set point.

Provi de a changeover thernostat of duct-nounting, electric type that
reverses action of controls when the duct tenmperature rises 21 degrees C 70
degrees F.

2.1.2.8 El ectronic Controls

Provide a 24 V danper actuator that is powered closed and powered open.

2.1.2.9 Pneumati ¢ Control s

Provi de a pneunatic danper operator with a[] 55 to 90 kPa 8 to 13 psig][ 21

SECTI ON 23 36 00.00 40 Page 10



to 90 kPa 3 to 13 psig] spring range.

Provide a factory calibrated and field adjustable velocity controller
capabl e of handling mini mum and maxi mum air volunes. Ensure controllers
mai ntain a constant airflow dictated by thernostat within 5 percent of set
poi nt while conpensating for inlet static-pressure variations up to wg 1000
Pa 4-inches wg when tested in accordance with ASHRAE 130. Provide
controller with a multipoint velocity sensor. Locate velocity sensors in
col d-deck air inlets and air outlets.

]2.1.2.10 Thermostat

Provide a wal |l -nounting electronic type thernostat with integral control of
roomtenperature. Ensure thernostat is time-proportional type with a
reheat-coil control feature. Display tenperature set-points in Celsius and
Fahrenheit. Ensure the auxiliary switch energizes the heating contro
circuit, and changeover therm stor has a reverse action feature.

2.1.3 Dual -Duct Air Terminal Units
2.1.3.1 Configuration

Provide two vol une danpers inside the unit casing with m xi ng attenuator
section and control conponents |l ocated inside a protective netal shroud.

2.1.3.2 Casing

Provide[ 0.85 mm steel 0.034-inch][ 0.80 nm al uni num 0. 032-i nch] casi ng.
Include with casing an integral mxing baffle to efficiently nmix the hot
and cold airstream

a. Casing Lining

Provide 0.85 nm steel 0.034-inch casing. Provide 13 mm 1/2-inch thick,
coated, fibrous-glass duct casing lining conplying with ASTM C1071. 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 hrum
flanme-spread i ndex of 25, and a naxi mum snoke-devel oped i ndex of 50, for
bot h insul ati on and adhesi ve, when tested according to ASTM E84. Coat any
cut edges of fiberglass exposed to the airstreamw th a 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. Provide renovable
panels with an airtight gasket for access to the diverter and other parts
requiring service, adjustnent, or nmintenance.

2.1.3.3 Vol une Danper

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

Perform a Maxi mum Danper Leakage Test (MDLT) in conformance to AHRI 880 |-P,

for 3 percent of noninal airflow at[ 750 Pa 3-inch wg][ 1500 Pa 6-inch wg]
inlet static pressure.
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Sel ect either Danper Position, Hot Deck: normally [open][closed] or Danper
Position, Cold Deck: normally [closed][open].

.1.3.4 Attenuat or Section

Provide[ 0.85 mmsteel 0.034-inch][ 0.8 mm0.03-inch alum nun] sheet

metal. Provide 13 mm 1/ 2-inch thick, coated, fibrous-glass duct casing
lining conplying with ASTM C1071. 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 nmaxi mum
flame-spread i ndex of 25, and a naxi mum snoke-devel oped i ndex of 50, for
both insul ati on and adhesive, when tested according to ASTM E84. Coat any
cut edges of fiberglass exposed to the airstreamw th NFPA 90A approved
seal.

.1.3.5 Multi-Qutlet Attenuator Section
Provide [two][three][four][___ 1, 150 mmj[ 200 mm [ 250 nmmi[ 6 inch][ 8

inch][ 10 inch] [ ] diameter collars; each with | ocking butterfly
bal anci ng damper.

.1.3.6 Pneurmatic Controls
a. Pneunmatic Danper QOperator

Provi de a pneumatic danper operator with a[ 55 to 90 kPa 8 to 13 psig][ 21
to 90 kPa 3 to 13 psig] spring range.

b. Velocity Controllers

Provide a factory calibrated velocity controller, field adjustable to

m ni mum and maxi mum air vol unes. Ensure controllers 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. Provide controller with a

mul tipoint velocity sensor. Locate velocity sensors in cold-deck air inlet
and air outlet.

c. Thernost at

Provide a wal | -nounting pneumatic type thernostat with appropriate nmounting
hardware.

.1.3.7 El ectronic Controls
a. Danper Actuator

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

b. Velocity Control

Provide a factory calibrated controller, with settings for mninum and

maxi mum air volunes, and field adjustable at thernbstat. Ensure controller
mai ntai ns constant airflow dictated by thernostat within 5 percent of set
poi nt while conpensating for inlet static-pressure variations up to 1000 Pa
4-inch wg, when tested in accordance with ASHRAE 130. Provide controller
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with a nmultipoint velocity sensor. Locate velocity sensors in col d-deck
air inlet and air outlet.

c. Thernost at

Provide a wal |l -nounting electronic type thernostat with integral control of
roomtenperature, tine-proportional with reheat-coil control feature.
Provide a tenperature set-point display in Celsius and Fahrenheit.

[2.1.3.8 DDC Control s

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select first paragraph and subparagraphs
bel ow when control conponents are packaged with the
equipment.
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a. Danper Actuators
Provide a 24 V, powered cl osed, powered open danper actuator.
b. Velocity Sensors

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

c. Ternminal 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 volunes. Include the follow ng features:
(1) Proportional, plus integral control of roomtenperature
(2) Tinme-proportional reheat-coil control
(3) Cccupi ed and unoccupi ed operating node
(4) Renote reset of airflow or tenperature set points
(5) Adjusting and nonitoring with portable term nal

d. Room Sensor

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

12.1.3.9 Control Sequence

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

2.1. 4 Fan- Powered Air Terminal Units
2.1.4.1 Configuration

Provi de vol une-danmper assenbly and fan in [series] [parallel] arrangenent
inside unit casing with control components inside a protective nmetal shroud.
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2.1.4.2 Casing

Provide[ 0.85 mm steel 0.034-inch][ 0.80 nm al uni num 0. 032-i nch] casi ng.
Include with casing an integral mxing baffle to efficiently nix the hot
and col d airstream

a. Casing Lining

Provide[ 13 nm 1/2-inch][ 19 mm 3/4-inch][ 25 nmm 1-inch] thick with 24 kg
per cubic neter 1.5 pounds per cubic foot density, coated, fibrous-glass
duct casing lining conmplying with ASTM C1071. Secure wth 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 hmum
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 E84. Coat any
cut edges of fiberglass exposed to the airstreamw th NFPA 90A approved
seal.

Provide a round stub connection for the air inlet duct attachment. For the
air outlet provide s-slip and drive connections. Provide renovabl e panels

for access to diverter and other parts requiring service, adjustnent, or
mai nt enance; with airtight gasket and quarter-turn gaskets.

2.1.4.3 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 (MDLT) in conformance to AHRI 880 |-P,
for [2][3] percent of nominal airflow at[ 750 Pa 3-inch wg][ 1500 Pa 6-inch
wg] inlet static pressure, when tested in accordance with ASHRAE 130.
Sel ect danper position: Nornally [open][closed].

2.1.4.4 Fan Section

Provi de a gal vani zed-steel plenum wth direct-drive, forward-curved fan
with air filter and backdraft danper.

a. Lining

Provide[ 13 nm 1/2-inch][ 19 mm 3/4-inch][ 25 nmm 1-inch] thick, coated,
fibrous-glass duct liner conplying with ASTM C1071; secured with adhesive.
[ Cover liner with nonporous foil.][Cover liner with nonporous foil and
perforated netal.]

b. Mdtor

Conmply with requirenents in Section 26 60 13.00 40 LOMVOLTAGE MOTCRS f or
[Mul ti-speed] [__ ] nmotors. Provide notor which includes a speed contro
feature that is infinitely adjustable with pneumatic-electric and
electronic controls. Provide rubber isolators with fan-notor assenbly.

c. Ar Filter

Provide[ 50 mm 2-inch][ 25 mm 1-inch] thick, [fiberglass throwaway]
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2.

[ pol yurethane] air-filter.
1.4.5 At t enuat or Secti on

Provide[ 0.85 mmsteel 0.034-inch][ 0.8 mmO0.03-inch alum nun] sheet netal.
Provide 13 mmthick 1/2-inch, coated, fibrous-glass duct casing lining
complying with ASTM C1071. Secure with adhesive. [Cover liner wth
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 naxi mum snoke-devel oped i ndex of 50, for
bot h i nsul ati on and adhesi ve, when tested according to ASTM E84. Coat any
cut edges of fiberglass exposed to the airstreamw th NFPA 90A approved
seal.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If heating coil is required, retain one of
two paragraphs and associ at ed subpar agraphs bel ow.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

[2.1.4.6 Hot - WAt er Heati ng Coil

Il

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

2.1.4.7 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:

a. Primary and secondary over-tenperature protection
b. Nickel chrone 80/20 heating el ements

c. Fan interlock contacts

d. Non-interlocking disconnect switch

e. Fuses (for coils nore than 48 A)

f. Mercury contactors

g. Pneumatic-electric switches and rel ay

h. Magnetic contactor for each step of control (for three-phase coils)

12.1.4.8 Factory- Mounted and -Wred Controls

Mount el ectrical components in control box with renmpovabl e cover.
I ncorporate single-point electrical connection to power source.

Provide factory nounted control transformer for control voltage on electric
and el ectronic control units with terminal strip in control box for field
wi ring of thernostat and power source.

Provide fan and controls to terminal strip, with terminal lugs which match

gquantities, sizes, and materials of branch-circuit conductors for wring
term nations. Enclose terminal lugs in termnal box that is sized
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according to NFPA 70.
Factory-nmount a fused type di sconnect switch
.1.4.9 Control Panel Enclosure

Provi de control panel enclosure conformng to NEMA 250, Type 1, with access
panel sealed fromairflow and nounted on side of unit.

.1.4.10 El ectric Controls

Provide a 24 V danper actuator with wall-nounting electric thernostat and
appropriate nounting hardware.

.1.4.11 Pneurmatic Controls
a. Pneunmtic Danper Qperator

Provi de a pneunatic danper operator with a[] 55 to 90 kPa 8 to 13 psig][ 21
to 90 kPa 3 to 13 psig] spring range.

b. Velocity Controllers

Provide a factory calibrated velocity controller, field adjustable to

m ni mum and maxi mum air volumes. Ensure controllers maintain constant
airflow dictated by thernostat within 5 percent of set point while
compensating for inlet static-pressure variations up to 1000 Pa 4-inch wg
when tested in accordance with ASHRAE 130. Provide controller with a

mul tipoint velocity sensor. Locate velocity sensors in cold-deck air inlet
and air outlet.

c. Thernost at

Provide a wall-mounting pneunmatic type thernostat w th appropriate nmounting
hardware.

.1.4.12 El ectronic Controls

Provide a bi-directional danmper operator and m croprocessor-based
controller with integral airflow transducer and room sensor conpatible with
tenperature controls, having the follow ng features

a. Proportional, plus integral control of roomtenperature

b. Time-proportional reheat-coil control

c. Cccupied and unoccupi ed operating node

d. Renpte reset of airflow or tenperature set points

e. Adjusting and nmonitoring with portable ternina

f. Conmunication with tenperature-control system

.1.5 I nduction Air Terminal Units

.1.5.1 Configuration

Provi de a vol une-danper assenbly inside the unit casing with a nechanica
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i nduction danper nounted on the casing with control conponents | ocated
i nside a protective metal shroud.

.1.5.2 Casing

Provide[ 0.85 mmsteel 0.034-inch][ 0.80 nm al unmi num 0. 032-i nch] casi ng.
Ensure the casing includes an integral mxing baffle to efficiently mx the
hot and col d airstream

a. Casing Lining

Provide[ 13 mm 1/2-inch][ 19 mm 3/4-inch][ 25 mm 1-inch] thick, coated,
fibrous-glass duct casing lining conplying with ASTM C1071. Secure with
adhesive.

For the air inlet provide round stub connection for duct attachment. For
the air outlet provide s-slip and drive connections [size matching inlet
size]. Provide renovable panels with an airtight gasket, for access to
diverter and other parts requiring service, adjustnment, or naintenance.
.1.5.3 Vol une Danper

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

Perform a Maxi mum Danper Leakage Test (MDLT) in conformance to AHRI 880 |-P,
for [2][3] percent of nomnal airflow at[ 750 Pa 3-inch wg][ 1500 Pa 6-inch
wg] inlet static pressure, when tested in accordance with ASHRAE 130.

Sel ect Danper Position, normally [open][closed].

.1.5.4 I nducti on Danper

Provi de gal vani zed-steel, nulti-blade assenbly with self-lubricating
bearings.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If heating coil is required, retain one of
two paragraphs and associ at ed subparagraphs bel ow.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

.1.5.5 Hot - WAt er Heati ng Coi

Provide a with a factory installed copper tube nechanically expanded into
alumi numplate fins and | eak tested underwater to 1380 kPa 200 psig.

.1.5.6 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:

a. Primary and secondary over-tenperature protection
b. Nickel chrone 80/20 heating el enents
c. Airflowswtch

d. Non-interlocking disconnect switch
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Fuses (for coils nore than 48 A)

—h

Mercury contactors

g. Pneumatic-electric switches and rel ays

h. Magnetic contactor for each step of control (for three-phase coils)
.1.5.7 Pneumatic Controls

a. Danper Operator

Provide a pneumatic, 35 to 70 kPa 5 to 10 psig spring range danper operator.
b. Velocity Controller

Provide a factory calibrated velocity controller; field adjustable to

m ni mum and maxi nrum air volunes. Ensure controller is capable of

mai ntai ni ng constant airflow dictated by a thernostat 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. Ensure
controller has a nultipoint velocity sensor at air inlet.

c. Induction Danper Qperator

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

d. Thernost at

Provide a wal | -nounting pneumatic type thernostat with appropriate nounting
hardware.

.1.5.8 El ectronic Controls

a. Danper Actuator

Provide a pneumatic, 35 to 70 kPa 5 to 10 psig spring range danper operator.
b. Velocity Controller

Provide a factory calibrated velocity controller; field adjustable to

m ni mum and maxi nrum air volunes. Ensure controller is capable of

mai ntai ni ng constant airflow dictated by thernostat within 5 percent of set
poi nt while conpensating for inlet static-pressure variations up to 1000 Pa
4-inch wg when tested in accordance with ASHRAE 130. Ensure controller has
a nmultipoint velocity sensor at air inlet.

c. Induction Danper Qperator

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

d. Thernost at

Provide a wall-mounting pneumatic type thernostat w th appropriate nmounting
hardware with the foll owi ng features:

(1) Proportional, plus integral control of roomtenperature
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2.

2.

(2) Time-proportional reheat-coil control

(3) Tenperature set-point display in Celsius and Fahrenheit
1.6 Shutof f Single-Duct Air Terminal Units
1.6.1 Configuration

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

.1.6.2 Casing

Provide[ 0.85 mmsteel 0.034-inch][ 0.80 nm 0.032-inch alum nunj casing.
Ensure the casing includes an integral mixing baffle to efficiently mx the
hot and col d airstream

a. Casing Lining

Provide[ 13 nm 1/2-inch][ 19 mm 3/4-inch][ 25 nmm 1-inch] thick, coated,
fibrous-glass duct casing lining conplying with ASTM C1071. Secure with
adhesive. [Cover liner with nonporous foil.][Cover |liner wth nonporous
foil and perforated netal.]

Attach a 19 mmthick 3/4-inch adhesive of pol yurethane foaminsul ation
complying with UL 181 erosion requirenents, and having a maxi mum
flame-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 E84. Coat any
cut edges of fiberglass exposed to the airstreamw th 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. Provide renovable
panel s for access to diverter and other parts requiring service,

adj ustnent, or mmintenance; with airtight gasket.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Retain one of first two paragraphs and
associ at ed subparagraphs below, retain first for
units with nechanical volune regul ators.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[2.1.6.3 Regul at or Assenbly

Provi de[ extruded-al uni num [ gal vani zed-steel] conponents wth key danper
bl ades onto shaft with nylon-fitted pivot points |ocated inside unit casing.

a. Automatic Flow 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.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Retain first paragraph below for units with
systemair-powered vol ume regul at ors.

*% *% *% *% *% *% *% *% *% *% *% *%%
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I 21.6.4 Regul at or Assenbly

Provi de systemair-powered bellows section incorporating pol ypropyl ene

bell ows for volune regulation and thernostatic control. Ensure the bellows
operate at tenperatures from18 to plus 60 degrees C 0 to 140 degrees F;
are inpervious to noisture and fungus; are suitable for 2500 Pa 10-i nch wy
static pressure when tested in accordance with ASHRAE 130, and are factory
tested for |eaks.

1]2.1.6.5 Vol unme Danper

Provi de a gal vani zed steel volune danper with peripheral gasket and
sel f-1ubricating bearings.

Perform a Maxi mum Danper Leakage Test (MDLT)in conformance to AHRI 880 I|-P,
for [2][3] percent of nominal airflow at[ 750 Pa 3-inch wg][ 1500 Pa 6-inch
wg] inlet static pressure when tested in accordance with ASHRAE 130.

Sel ect Danper Position, normally [open][closed].
2.1.6.6 Attenuator Section

Provide[ 0.85 mmsteel 0.034-inch][ 0.8 mmO0.03-inch alum nun] sheet netal
attenuator section.

Provide 13 mm 1/ 2-inch thick, coated, fibrous-glass duct casing |ining
complying with ASTM C1071. 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 hmum
flame-spread i ndex of 25, and a maxi mum snoke-devel oped i ndex of 50, for
both insul ati on and adhesive, when tested according to ASTM E84. Coat any
cut edges of fiberglass exposed to the airstreamw th NFPA 90A approved
seal.

2.1.6.7 Mul ti-Qutlet Attenuator Section

_____ ]1.,[ 150 mm 6-inch][ 200 nm 8-inch][ 250 nm

Provide [two][three][four]]
] dianeter collars; each with | ocking butterfly bal anci ng

10 inch][
damper.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: If heating coil is required, retain one of
two paragraphs and associ at ed subparagraphs bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[2.1.6.8 Hot - WAt er Heati ng Coi

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

I 2.1.6.9 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:

a. Prinmary and secondary over-tenperature protection
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b. Nickel chrone 80/20 heating el ements
c. Arflowswtch
d. Non-interlocking disconnect switch
[ e. Fuses (for coils nore than 48 A)
] f. Mercury contactors
g. Pneumatic-electric switches and rel ays

h. Magnetic contactor for each step of control (for three-phase coils)

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Retain one of five paragraphs and associ at ed
subpar agr aphs bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

]1]2.1.6.10 El ectric Controls
a. Danper Actuator

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

b. Thernpst at

Provide a wal |l -nounting electronic type thernostat with clock displ ay,
tenperature display in Celsius and Fahrenheit, and space tenperature set
point.

2.1.6.11 Pneurmatic Controls
a. Pneunmtic Danper Qperator

Provide a] 55 to 90 kPa 8 to 13 psig][ 21 to 90 kPa 3 to 13 psig] spring
range.

b. Velocity Controllers

Provide a factory calibrated controller, field adjustable to nini numand
maxi mum air volumes. Ensure controllers nmaintain constant airflow dictated
by thernpstat within 5 percent of set point while conmpensating for inlet
static-pressure variations up to 1000 Pa 4-inch wyg, when tested in
accordance with ASHRAE 130. Ensure controller has a nultipoint velocity
sensor. Locate velocity sensors in cold-deck air inlet and air outlet.

c. Thernost at

Provide a wal |l -mounting pneunmatic type thernostat w th appropriate nmounting
hardware.

2.1.6.12 El ectronic Controls
Provi de bidirectional danper operator and nicroprocessor-based thernostat

with integral airflow transducer. Ensure roomsensor is conpatible with
tenperature controls specified
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a. Danper Actuator

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

b. Velocity Controller

Provide a factory calibrated controller set to m ni mum and maxi num air

vol unmes, field adjustable at thernostat. Ensure controller maintains
constant airflow dictated by thernostat 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. Ensure controller has a

mul tipoint velocity sensor. Locate velocity sensors in cold-deck air inlet
and air outlet.

c. Thernost at
Provide a wal |l -nounting electronic type thernostat with integral control of

roomtenperature, tine-proportional with reheat-coil control feature, and
di splaying a tenmperature set-point in Cel sius and Fahrenheit.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select first paragraph and subparagraphs
bel ow when control conponents are packaged with the
equipment.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

[2.1.6.13 DDC Control s
Provi de bidirectional danper operators and mi croprocessor-based
controller. Provide with roomsensor that is conpatible with tenperature
controls specified.
a. Danper Actuators

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

b. 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 volunmes. Include the follow ng features:
(1) Proportional, plus integral control of roomtenperature
(2) Tinme-proportional reheat-coil control
(3) Cccupied and unoccupi ed operating node
(4) Renote reset of airflow or tenperature set points
(5) Adjusting and nonitoring with portable term nal
(6) Room Sensor
Provide a wall nounting room sensor, with tenperature set-point adjustnent

and access for connection of portable operator termnal.
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]2.1.6.14  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 powered, wall-nounting
thermostat.

2.1.7 Integral -Diffuser Air Terminal Units

2.1.7.1 Configuration
Provi de a vol une-danper assenbly inside unit casing with [integral]
[attached] [linear-slot] [square-ceiling] [louver-face] [perforated]
diffuser.

2.1.7.2 Casing
Provide[ 0.85 mm 0.034-inch steel][ 0.80 nm 0.032-inch alum nunj casi ng,
including an integral mixing baffle to efficiently mx the hot and cold
airstream.
a. Casing Lining
Provide 0.85 nm 0.034-inch steel casing. Provide 13 mm 1/2-inch thick,
coated, fibrous-glass duct casing lining complying with ASTM C1071. Secure

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

2.1.7.3 Vol une Danper

Provi de gal vani zed steel with peripheral gasket and self-|ubricating
bearings.

Danper Position: Nornally [open] [closed].
2.1.7.4 Diffuser
Provi de a gal vani zed-steel insulated plenumw th extruded-al uni num or
sheet -steel diffuser, having fixed or variable geonetry designed to operate

from 100 percent to mininumairflow nanual adjustnent of airflow
direction[, and a baked-enanel finish].

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Retain one of three paragraphs and associ at ed
subpar agr aphs bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[2.1.7.5 El ectric Controls
a. Danper Actuator
Provide a 24 V, powered closed, [spring return open][powered open].
b. Thernost at

Provide a wal |l -nmounting el ectronic type thernostat with clock displ ay,
tenperature display in Celsius and Fahrenheit, and space tenperature set
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Il

point.
2.1.7.6 Pneumatic Controls

Provi de danper operator[, velocity controller,] and thernostat conpatible
with tenperature controls specified

a. Pneunmatic Danper QOperator

Provide a] 55 to 90 kPa 8 to 13 psig][ 21 to 90 kPa 3 to 13 psig] spring
range.

b. Velocity Controller

Provide a factory calibrated velocity controller, which is field adjustable
to mini mum and maxi num air vol umes capabl e of mai ntai ning constant airflow
dictated by thernostat 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. Ensure controller has a nultipoint velocity
sensor at air inlet.

c. Thernost at

Provide a wal | -nounting pneumatic type thernostat with appropriate nounting
hardware.

2.1.7.7 El ectronic Control s

Provi de bidirectional danper operator and nicroprocessor-based thernostat
with integral airflow transducer. Provide with roomsensor that is
conpatible with tenperature controls specified

a. Danper Actuator
Provide a 24 V, powered closed, [spring return open] [powered open].
b. Velocity Controller

Provide a factory calibrated velocity controller, field adjustable to

m ni mum and maxi mum air vol unes. Ensure controller is capable of

mai ntai ning constant airflow dictated by thernostat within 5 percent of set
poi nt while conpensating for inlet static-pressure variations up to 1000 Pa
4-inch wg when tested in accordance with ASHRAE 130. Provide controller
with a nultipoint velocity sensor at air inlet.

c. Thernost at

Provide a wal |l -nounting electronic type thernostat with integral control of
roomtenperature. Ensure thernostat is tinme-proportional wth reheat-coi
control feature, and displays a tenperature set-point in Celsius and
Fahrenheit

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Retain paragraph and subparagraphs bel ow for
units with system powered controls.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk
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12.1.7.8 Control Sequence

[

Make suitable for operation with duct pressures between 60 and 750 Pa 0. 25
and 3.0-inch wg inlet static pressure. Provide factory-nounted and - pi ped,
5-micron filter; velocity-resetting, adjustable, high-limt control; and
anplifying relay with a system powered, wall-nmounting thernostat.

.1.8 Hi gh- Pressure Dual - Duct M xi ng Boxes

Provi de nechani cal constant-volume control type units with a nmechanica
controller that is operated by the entering nixed-airstreamand naintains a
constant airflow through the unit.

Provide factory preset units to deliver air volunes indicated

]2.1.8.1 Construction

]

—

Provide factory assenbled units, conplete with casing, air mxing val ve
assenbly, single air mxing val ve operator, and nechani cal constant-vol une
control, ready for field nmounting and connection to control

Verify casing exterior is not less than 1 millineter 0.040-inch thick

al umi num or 20 gage mll-galvani zed steel with not |ess than 380 grans per
square nmeter 1.25 ounces of zinc per square foot of two-sided surface,
conform ng to ASTM A653/ A653N

Ensure casing interior is acoustically baffled and lined with fibrous gl ass
thick enough to attain required sound power |evel performance and preclude
condensation on any exterior surface, but in no case |ess than 25
mllimeter 1-inch. Verify air side of fibrous glass is

chl oroprene-i npregnat ed and manufactured to resist delamnation or surface
erosion at air velocities to 20 neter per second 4,000-feet per minute.
Ensure liner edges exposed to airstreamare protected by netal turnovers.
Verify liner and fibrous-glass baffle material conforns to NFPA 90A.

Ensure inlet valves and connecting |inkage are constructed for nodul ation
by a single operator. Verify hot inlet valve is normally open, and the
cold inlet valve is normally closed. Ensure hot and cold inlet ports are
field reversible.

Verify nmechani cal constant-volune control is externally adjustable and has
a cubic nmeter per second feet-per-mnute graduated capacity scal e, which
al so indicates m ni mum maxi mum range of the unit.

Ensure mechani cal constant-volunme control is externally adjustable.
Provide a calibration chart with each unit indicating capacity per

revol ution of mechanical constant-volune device. Cearly |abel each unit
wi th m ni munf maxi mum vol une range to facilitate field adjustnent.

Ensure conmponents subject to friction have oil-inpregnated bronze beari ngs,
graphi te-inpregnated nyl on bearings, and | ubricant-inpregnated el astoners,
corrosion-resistant steel, and sinmilar materials.

Ensure casing is fitted with rigid, airtight access panels, easily
renovabl e and of anple size to give free access to interior parts. Verify
closure is achieved by spring-retained, quarter-turn, slotted-cam captive
devices, or simlar operating fasteners.

Verify that all caul king conpounds are chl oroprene, pol yurethane
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Il

pol ysul fi des, or silicone elastoners, with chloroprene, polyurethane, or
vinyl gaskets.

.1.8.2 Casi ng Leakage

Verify casing joints are sealed to prevent |eakage of nore than 2 percent
of rated capacity with all connections sealed and with an internal static
pressure of 250 pascal 1-inch wg.

.1.8.3 Inlet Val ve Leakage

Verify leakage in fully closed val ve position does not exceed 2 percent of
unit rated capacity against inlet pressure of 2000 pascal 8-inches wg.

.1.8.4 M xed- Air Tenperature Requirenents

Verify that a thernoneter traverse of all unit outlets shows variation of
not nore than 5 percent of the difference, at the tinme, between the
tenperatures of equal quantities of cold and warm airstreans entering the
unit.

.1.8.5 Vol ume Control Requirenents

Verify nechani cal constant-volunme control maintains design volune within
plus or mnus 5 percent, regardless of the nodul ati on position of inlet
valves or the fluctuation of inlet or outlet pressure, within limts of

i ndi cated ni ni mum pressure.

.1.8.6 Sound Level Requirenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select the first of the two paragraphs
pertaining to airborne noise only when acceptable NC
| evel s or space attenuation requirements are not a
part of the specification

Sel ect the second of the two paragraphs pertaining
to airborne noise as well as casing radi ated noi se
when acceptable NC | evel s or space attenuation
requi renents are not a part of the specification

Rewite if ceiling construction sound transm ssion
loss is different fromthat specified. Specify NC
40 as a linmting factor when no other criteria are
specified.
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When det erm ni ng equi pnent sound- power | evel performance and when no
space-attenuation criteria are given, assunme 18 dB space attenuation in al
octave bands. Verify nmanufacturer's design incorporates sound correction
factors for equipnent.

Verify the schedul ed airborne and radi ated sound-power |evel (PW)
requirenents, to attain the specified NC | evels. Assune an 18 dB space
attenuation in all octave bands with consideration given to downstream duct
construction and configuration in determ ning airborne NC I|evels.

Assume the followi ng ceiling sound-transnission |oss (TL) characteristics,
based on 25 mllineter 1-inch acoustic |lay-in panels and T-bar suspension

SECTI ON 23 36 00.00 40 Page 26



in conputing resultant space radi ated NC | evel s:

OCTAVE BAND 2ND 3RD 4TH 5TH 6TH 7TH

PWL-TL -2 -4 -9 -10 -13 -15

[NC40 is the linmting factor

12.1.8.7 Control Requirenents

Ensure operating-control power source is dry, conpressed air of instrunent
quality at 100 kil opascal 15 psig, unless otherw se approved.

Provide for an air mxing valve operator fromthe automatic tenperature
control manufacturer, and installation by the unit nanufacturer, unless
field installation for specific construction is pre-approved by the
Contracting Officer. Ensure operator is controlled by a direct-acting
thermostat.

Provi de copper pneumatic control tubing brought to the exterior of the
casing for connection to automatic tenperature control system

[2.1.9 Low Pressure Dual -Duct M xi ng Boxes

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Ensure draw ngs and schedul es portray system

dynam cs so that equipnent functions as required.

*% *% *% *% *% *% *% *% *% *% *%%

Provi de nmanual -danper vol une control type units. Provide a calibration
chart with each unit. Label each unit with capacity m ni nun maxi num range
to facilitate field adjustment.

Verify volune control danper is externally adjustable over an inlet
pressure range of 12 to 250 pascal 0.05 to 1-inch wg.

Ensure conmponents subject to friction have oil-inpregnated bronze beari ngs,
graphi te-i npregnated nyl on bearings, and | ubricant-inpregnated el astoners,
corrosion-resistant steel, and sinmilar materials.

Ensure casings are fitted with rigid, airtight access panels, easily
renovabl e, and of anple size to give free access to interior parts
Provi de cl osure nechani smwhich is achieved by spring-retained,
quarter-turn, slotted-cam captive devices or simlar operating fasteners.
Provi de caul ki ng conpounds whi ch are chl oroprene, pol yurethane

pol ysul fi des, or silicone elastoners. Provide chloroprene, polyurethane,
or vinyl gaskets.

.1.9.1 Casi ng Leakage

Seal all casing joints to prevent |eakage of nore than 2 percent of rated
capacity, with all connections sealed and with an internal static pressure
of 250 pascal 1-inch wg.

.1.9.2 Inlet Val ve Leakage

Leakage in fully closed valve position is not to exceed 2 percent of unit
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rated capacity against inlet pressure of 250 pascal 1 inch wg.

2.1.9.3 M xed- Air Tenperature Requirenents
Ensure a thernonmeter traverse of all unit outlets shows variation of not
nmore than 5 percent of the difference, at the tinme, between the
tenperatures of equal quantities of cold and warm airstreans entering the
unit.

2.1.9.4 Sound Level Requirenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: \When no acceptable noise criteria level is
specified, specify NC 40 as the limting factor
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When det erm ni ng equi prent sound power | evel perfornmance when no
space-attenuation criteria are given, assunme 18 dB space attenuation in al
octave bands. Verify manufacturer designs incorporates sound correction
factors for equipnent.

2.1.9.5 Control Requirenents

Ensure operating-control power source is dry, conpressed air of instrunent
quality at 100 kil opascal 15 psig, unless otherw se approved.

Provide an air mxing valve operator fromthe automatic tenperature contro
manuf acturer and install using the unit manufacturer, unless field
installation for specific construction is pre-approved by the Contracting
Oficer. Ensure operator is controlled by a direct-acting thernostat.

Provi de copper pneumatic control tubing brought to the exterior of the
casing for connection to the automatic tenperature control system

] PART 3 EXECUTI ON
3.1 INSTALLATION

Install air terminal units |l evel and plunmb, and in accordance with NFPA 90A.
Mai ntain sufficient clearance for normal service and mai nt enance.

3.1.1 Identification

Label each air ternminal unit with plan nunber, noninal airflow, naxinum and
m ni mum factory-set airflows, coil type, and ARl certification seal

3.1.2 Connections

Coordinate piping installations and specialty arrangenents with schematics
on Drawi ngs and with requirements specified in piping systens.

Install piping adjacent to air ternminal units to allow service and
maintenance.

3.1.2.1 Hot - WAt er Pi pi ng
Connect heating coils to supply with shutoff valve, strainer, contro

val ve, and union or flange; and to return with bal ancing val ve and uni on or
flange.
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3.

Connect ducts to air terminal units.
Gound units with electric heating coils
Tighten electrical connectors and termnals according to manufacturer's

publ i shed torque-tightening values. |f manufacturer's torque val ues are
not indicated, use those specified in UL 486A- 486B.

.2 FI ELD QUALI TY CONTRCL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Retain first paragraph belowto require a
factory-aut horized service representative to
perform or assist Contractor with, field

i nspections, tests, and adjustnments. Retain one of
two options to suit Project; delete both to require
only an inspection before field testing.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Engage a factory-authorized service representative to inspect[, test, and
adj ust] field-assenbled conponents and equi prent installation, including
connections[, and to assist in field testing].

Performthe following field tests and i nspections and prepare a test report.

After installing air terminal units and after electrical circuitry has been
energi zed, test for conpliance with requirenents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Retain first paragraph below for air termna
units with hot-water coils.
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. 2.1 Leak Test

After installation, fill water coils and test for |eaks. Repair |eaks and
retest until no | eaks exist.

.2.2 Oper ati onal Test

After electrical circuitry has been energized, start units to confirm
proper notor rotation and unit operation

Test and adjust controls and safeties. Replace danmaged and mal functi oni ng
control s and equi prent. Renove and replace mal functioning units and retest.

3 SYSTEM STARTUP
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NOTE: Delete this Article if factory-authorized
service representative is not required

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Engage a factory-authorized service representative to performstartup
service.

Conplete installation and startup checks according to manufacturer's
witten instructions and do the foll ow ng:
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a. Verify that inlet duct connections are as reconmended by air term na
uni t manufacturer to achieve proper performance.

b. Verify that controls and control enclosure are accessi bl e.

c. Verify that control connections are conpl ete.

d. Verify that nameplate and identification tag are visible.

e. Verify that controls respond to inputs as specified.

.4 CLCOSEQUT ACTIVITIES

4.1 Operation and Mai nt enance

Submit [6][ ] copies of the operation and mai ntenance nmanual s 30

cal endar days prior to testing the following itens. Update and re-subnit
data for final approval no later than 30 cal endar days prior to contract
conpletion. Concurrently, subnmt record draw ngs providing current factua
i nformation, including deviations and anendnents to the draw ngs, and
conceal ed and vi si bl e changes in the work

.4.2 Demonstration

Engage a factory-authorized service representative to train Omer's
mai nt enance personnel to adjust, operate, and naintain air ternminal units.

-- End of Section --
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