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Option List

SINGLE & DUAL DUCT UNIT LISTING UL

FAN POWERED UNIT LISTING uL

DUCT PRESSURE RATING medium - 1.5-3.0 in. wg.
DUCT PRESSURE RATING medium - 1.5-3.0 in. wg.

DUCT PRESSURE RATING medium - 1.5-3.0 in. wg.



SECTI ON 15840

AlR TERM NAL UNI'TS - VARI ABLE VOLUME

PART 1 GENERAL

1.01
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1.02

SECTI ON | NCLUDES

Single duct termnal units.

1. Variable volune.

2. Constant vol une.

Dual duct term nal units.

1. Variable volune.

2. Constant vol une.

Fan powered term nal units.

1. Parallel flow (variable volune).
2. Series flow (constant vol une).
I ntegral heating coils.

1. Electric resistance.

2. Hot water.

Sound attenuator.

Integral termnal unit controls.
1. Direct digital.

PRODUCTS FURNI SHED BUT NOT | NSTALLED UNDER THI S
SECTI ON

Section 15952 - Controls and Instrunentation:
Thernostats and control conponents.

Section 16180 - Equi pmrent Wring Systens:
Thernostats and control conponents.
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PRODUCTS | NSTALLED BUT NOT FURNI SHED UNDER THI S

SECTI ON

None.

RELATED

Secti
heat i

Secti
heat i

Secti

Sect i

Sect i

Secti

Secti

supply to units.

on
ng

on
ng

on
on
on
on

on

SECTI ONS

15510 - Hydronic Piping: Connections to
coils.

15515 - Hydronic Specialties: Connections to
coil s.

15890 - Ductwor k.

15910 - Ductwork Accessori es.

15952 - Controls and Instrunentation.

15936 - Air CQutlets and Inlets.

16180 - Equi pnrent Wring Systens: Electrical

REFERENCES

NFPA 90A -

Installation of Air Conditioning and

Ventil ation Systens.

UL 181 -

NFPA 70 -

Factory-Made Air Ducts and Connectors.

El ectric Duct Heaters.

UL 1995, Heating and Cool i ng Equi prment.

CUL C22.2 No. 236, Heating and Cool i ng Equi pnent.

ARl 880 - Air-Conditioning and Refrigeration
Institute Standard Rating Conditions for Ar
Term nal s

ASTM A 527 (Steel Sheet, Zinc Coated Gal vani zed).

SUBM TTALS

Submt shop draw ngs and product data sheets
i ndi cating configuration, general assenbly, and
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materials used in fabrication.

Submt installation, operation and mai ntenance
docunent ati on

QUALI FI CATI ONS

Manuf acturer: The conpany nmanufacturing the products
specified in this section shall have a m ni num of
ten years experience producing products of this

t ype.
SYSTEM RESPONSI BI LI TY

The contractor shall be responsible for any and al
costs associated with any and all changes resulting
fromthe use of a supplier other than the |isted
accept abl e manuf acturers.

WARRANTY

Provi de manufacturer's parts warranty for one year

fromunit start-up or eighteen nonths fromunit

shi pnment, whi chever is shorter.

PRODUCTS

MANUFACTURERS

Gener al

1. Mnufacturer shall participate in the AR
Certification program Unit performance data
shall be rated in accordance with ARl Standard
880. The manufacturer shall display the AR
Synbol on all units.

2. Single and dual duct termnal units shall be UL
listed as an entire assenbly.

3. Fan powered termnal units shall be UL listed as
an entire assenbly.

MANUFACTURED UNI TS

Singl e duct termnal units.
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1. Ceiling nounted primary air control term na
units for connection to a single nmedium- 1.5-
3.0 in. wg. pressure duct of a central air
distribution system Termnals units may be
provided with controls and integral heating
coil s.

Dual duct termi nal units.

1. Ceiling nounted primary air control term nal
units for connection to the nedium- 1.5-3.0 in.
wg. pressure ducts of two central air
distribution systens. Termnals units may be
provided with controls.

Fan powered term nal units.

1. Ceiling nounted primary and recircul ated air
control termnal unit for connection to a single
medium- 1.5-3.0 in. wg. pressure duct of a
central air distribution system Termnals
units may be provided with controls and integral
heating coils.

I dentify each terminal unit with clearly marked
identification |abel and airflow indicator. Label
shall include unit nomnal air flow, maxinmm
factory-set air flow, mninmumfactory-set air flow,
and coil type.

FABRI CATI ON

Casings: Units shall be conpletely factory-
assenbl ed, manufactured of corrosion protected
steel, and fabricated with a m ni nrum of 18-gauge
metal on the high pressure (inlet) side of the
termnal unit danper and 22-gauge netal on the | ow
pressure (outlet) side and unit casing.

Assenbly: Primary air control danper, airflow
sensor, fans, controls and optional heating coil in
si ngl e cabi net.

Rect angul ar Supply Air Qutlet Connections:

Rect angul ar outl et connections for single duct units
shall be slip and drive type. Rectangular outl et
connections for dual duct and fan powered units
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shal |l be fl anged type.
PRI MARY Al R CONTROL DAMPER ASSEMBLY

Locate primary air control danper assenbly inside
unit casing. Construct the danper assenbly from
extruded al um num and/ or a m ni nrum 20 gauge

gal vani zed steel conponents. Maxi num danper | eak
rate shall not exceed 1% of danper nominal CFM at 4
inch wg. differential.

Provi de danper assenbly with integral flow sensor.
Fl ow sensor shall be provided regardl ess of contro
type. Flow sensor shall be a nulti-point,
averaging, ring or cross type. Bar or single point
sensing type is not acceptable.

HEATI NG CO LS

Capacity: Provide coils in capacities as schedul ed
on the draw ngs.

FAN ASSEMBLY

Fan assenbly shall be forward curved centrifugal fan
with direct drive permanently |ubricated, pernanent
split-capacitor type, thermally protected notor.

Mot or must be capabl e of continuous operation under
maxi mum fan load with no external static pressure.
Provide unit with a SCR notor speed adjustnent that
is factory-installed and wired to the fan notor.

Fan notor horsepower shall not exceed the horsepower
schedul ed for each unit. Fan notors shall be high
efficiency and shall not exceed those shown in the
tabl e bel ow for each notor size.

115 Volt 277 Volt 347 Vol t

FAN HP AMPS AMPS AMPS
1/ 15 1.5 1.3 0.4
1/8 2.7 1.3 1.1
1/ 3 7.4 2.9 3.6
1/ 2 11. 4 4.4 4.3

Internally suspend and isol ate fan notor assenbly
fromunit casing by using rubber isolators or
torsion flex nounting | egs.
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PART 3

3.01

3.02

Unit shall be equipped with a fan notor di sconnect
switch which breaks both | egs of power entering the
control box.

W RI NG

Factory install and wire power |ine fusing, a

di sconnect switch and a 24 VAC transforner for
control voltage on fan powered direct digital or

el ectronic control units. Provide termnal strip in
control box for field wiring of thernostat and power
sour ce.

Factory install and wire all termnal unit fan
controls. Install electrical conponents in control
box wi th renovabl e cover. [Incorporate single point
el ectrical connection to power source.

TESTI NG / VERI FI CATI ON
Factory run-test all fan powered units.

Factory set and check all anal og el ectronic and
pneumatic controllers to within 5% of schedul ed
maxi mum and m ni num settings. Base performance on
tests conducted in accordance with ARl 880.

Maxi mum Casi ng Leakage: 1 percent of nomnal air
flowat 0.5 in wy inlet static pressure.

Maxi mum Danper Leakage: 1 percent of design air flow
at 4 in wy inlet static pressure.

EXECUTI ON
| NSTALLATI ON

Install in accordance with manufacturer's
i nstructions.

ADJUSTI NG

Reset volunme with danper operator attached to
assenbly allow ng fl ow range nodul ati on from 100
percent of design air flowto 25 percent nomnal air
flow for cooling only units and 30 percent for units



PART 4

4. 01
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W th heating coils.
SEQUENCE OF OPERATI ONS

SEQUENCE OF OPERATI ON, SI NGLE DUCT VAV TERM NAL
UNI TS WTH DDC CONTRCLS

Singl e Duct VAV Terminals, Cooling Only - On a rise
in space tenperature, the unit will nodulate to
provi de maxi mum CFM  As space tenperature
decreases, the box will nodulate down to its

m ni nrum CFM

Single Duct VAV Terminals Wth Reheat - On a rise in
t enperature above the cooling setpoint, the VAV
termnal unit shall nodulate to its maxi num CFM As
t he space tenperature drops bel ow the cooling
setpoint, the termnal unit shall nodulate to its

m nimum CFM  As the space tenperature continues to
fall to the heating setpoint, the term nal shal

nmodul ate to its heating mninum CFM At this point,
the heat will be staged on as foll ows:

SEQUENCE OF OPERATI ON, PARALLEL FAN POANERED TERM NAL
UNI TS WTH DDC CONTRCLS

Cccupi ed Cycle

1. Intermttent Fan Control - As the space
tenperature falls bel ow cooling setpoint, the
termnal unit shall nodulate to its m nimum
cooling CFM  Upon a continued drop in
tenperature and/or unit CFM the parallel fan
wi |l be energized. Upon a further decrease in
space tenperature, the termnal unit wll
nodul ate to heating m nimum CFM The heati ng
w Il then be staged on as foll ows:

Unoccupi ed Cycl e

1. The air valve shall drive closed. The fan and
heat shall cycle to nmaintain a reduced space
t enper at ur e.

SEQUENCE OF OPERATI ON - SERIES FAN PONERED TERM NAL
UNI TS WTH DDC CONTROLS
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Cccupi ed Cycle

1

Conti nuous Fan Control - The term nal unit fan
shal | operate continuously. Upon a rise in
space tenperature above cooling setpoint, the
termnal unit shall nodulate to provide maxi mum
cooling CFM A drop in space tenperature wll
result in the unit nodulating to provide its

m ni mum cooling CFM  As the space tenperature
continues to fall, the unit shall nodulate its
cooling flowto its m ni mum heati ng CFM and
energi ze the heat as foll ows:

Unoccupi ed Cycle - During the unoccupi ed node, the
primary air valve shall nodulate fully closed. The
termnal fan and heat shall cycle as needed to

mai ntai n a reduced space tenperature.

END OF SECTI ON



