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SECTION 237313 - MODULAR CENTRAL-STATION AIR-HANDLING UNITS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section Includes:
1. Variable-air-volume, single-zone air-handling units.
2. Variable-air-volume, multizone air-handling units.
1.3 PERFORMANCE REQUIREMENTS
A. Delegated Design: Design vibration isolation and seismic-restraint details, including

comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B.  Structural Performance: Casing panels shall be self-supporting and capable of withstanding 133
percent of internal static pressures indicated, without panel joints exceeding a deflection of
L/100> where "L" is the unsupported span length within completed casings.

1.4 SUBMITTALS
A.  Product Data: For each air-handling unit indicated.

1. Unit dimensions and weight.
. Cabinet material, metal thickness, finishes, insulation, and accessories.
3. Fans:

Certified fan-performance curves with system operating conditions indicated.
Certified fan-sound power ratings.

Fan construction and accessories.

Motor ratings, electrical characteristics, and motor accessories.

oo

Certified coil-performance ratings with system operating conditions indicated.
Dampers, including housings, linkages, and operators.
Filters with performance characteristics.
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B.  Coordination Drawings: Floor plans and other details, drawn to scale, on which the following
items are shown and coordinated with each other, using input from installers of the items
involved:

1. Mechanical-room layout and relationships between components and adjacent structural
and mechanical elements.
2. Support location, type, and weight.
3. Field measurements.
C. Source quality-control reports.

D.  Field quality-control reports.

E. Operation and Maintenance Data: For air-handling units to include in emergency, operation,
and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B.  NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-
handling units and components.

C.  ARI Certification: Air-handling units and their components shall be factory tested according to
ARI 430, "Central-Station Air-Handling Units," and shall be listed and labeled by ARI.

D.  Comply with NFPA 70.

1.6 COORDINATION
A.  Coordinate sizes and locations of concrete bases with actual equipment provided.

B.  Coordinate sizes and locations of structural-steel support members, if any, with actual
equipment provided.

1.7 EXTRA MATERIALS

A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Filters: Two set(s) for each air-handling unit.
2. Gaskets: One set(s) for each access door.
3. Fan Belts: Two set(s) for each air-handling unit fan.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Carrier Corporation; a member of the United Technologies Corporation Family.
2. Engineered Air.
3. Daikin
4. Trane; American Standard Inc.
5. YORK International Corporation.

2.2 UNIT CASINGS

A.  General Fabrication Requirements for Casings:
1. Forming: Form walls, roofs, and floors with at least two breaks at each joint.
2. Casing Joints: Sheet metal screws or pop rivets.
3. Sealing: Seal all joints with water-resistant sealant.
4. Factory Finish for Steel and Galvanized-Steel Casing.
5. Casing Coating: None
6. Double wall construction.

B.  Casing Insulation and Adhesive:

1. Materials: ASTM C 1071, Type L

2. Location and Application: Encased between outside and inside casing.
C.  Inspection and Access Panels and Access Doors:

1. Panel and Door Fabrication: Formed and reinforced, single- or double-wall and insulated
panels of same materials and thicknesses as casing.
2. Inspection and Access Panels:

a. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement
shall allow panels to be opened against air-pressure differential.

b. Gasket: Neoprene, applied around entire perimeters of panel frames.

c. Size: Large enough to allow inspection and maintenance of air-handling unit's
internal components.

3. Access Doors:

a. Hinges: A minimum of two ball-bearing hinges and two wedge-lever-type latches,
operable from inside and outside. Arrange doors to be opened against air-pressure
differential.

b. Gasket: Neoprene, applied around entire perimeters of panel frames.
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c. Fabricate windows in doors of double-glazed, wire-reinforced safety glass with an
air space between panes and sealed with interior and exterior rubber seals.
d. Size: At least 24 by 60 inches (600 by 1500 mm).

Locations and Applications:

Fan Section: Doors.

Access Section: Doors.

Coil Section: Inspection and access panel.

Damper Section: Doors.

Filter Section: Doors large enough to allow periodic removal and installation of
filters.

o oo os

D. Condensate Drain Pans:

1.

et

Fabricated with slopes in at least 2 planes to collect condensate from cooling coils
(including coil piping connections, coil headers and return bends, and a minimum of 6
inches (150 mm) downstream from cooling-coil face).

Stainless steel construction, with insulated backing.

A minimum of 2 inches (50 mm) deep, and complying with requirements in
ASHRAE 62.1.

Drain Connections: Both ends of pan with NPS 1 (DN 25) threaded nipple.

23 FAN, DRIVE, AND MOTOR SECTION

A.  Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous
operation at maximum-rated fan speed and motor horsepower.

1. Shafts: Designed for continuous operation at maximum-rated fan speed and motor
horsepower, and with field-adjustable alignment.
a. Turned, ground, and polished hot-rolled steel with keyway. Ship with a protective
coating of lubricating oil.
b. Designed to operate at no more than 70 percent of first critical speed at top of fan's
speed range.
B.  Centrifugal Fan Housings: Formed- and reinforced-steel panels to form curved scroll housings

with shaped cutoff and spun-metal inlet bell.

1.

2.
3.

Bracing: Steel angle or channel supports for mounting and supporting fan scroll, wheel,
motor, and accessories.

Horizontal-Flanged, Split Housing: Bolted construction.

Housing for Supply Fan: Attach housing to fan-section casing with metal-edged flexible
duct connector.

Flexible Connector: Factory fabricated with a fabric strip 3-1/2 inches (89 mm) wide
attached to 2 strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick,
galvanized-steel sheet or 0.032-inch- (0.8-mm-) thick aluminum sheets; select metal
compatible with casing.
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C.

24

Airfoil, Centrifugal Fan Wheels: Smooth-curved inlet flange, backplate, and hollow die-formed
airfoil-shaped blades continuously welded at tip flange and backplate; cast-iron or cast-steel hub
riveted to backplate and fastened to shaft with set screws.

Fan Shaft Bearings:

1. Prelubricated and Sealed, Ball Bearings: Self-aligning, pillow-block type with a rated
life of 250,000 hours according to ABMA 9.

2. Provide automatic oilers if manufacture recommends lubrication more often than every
2000 hrs.

Belt Drives: Factory mounted, with adjustable alignment and belt tensioning, and with 1.5
service factor based on fan motor.

1. Pulleys: Cast iron or cast steel with split, tapered bushing; dynamically balanced at factory.
Motor Pulleys: Adjustable pitch for use with 5-hp motors and smaller; fixed pitch for use
with motors larger than 5 hp. Select pulley size so pitch adjustment is at the middle of
adjustment range at fan design conditions.

3. Belts: Oil resistant, nonsparking, and nonstatic; in matched sets for multiple-belt drives.
Belts and drives shall be equipped with cog type drive belts.

4, Belt Guards: Comply with requirements specified by OSHA and fabricate according to
SMACNA's "HVAC Duct Construction Standards"; 0.1046-inch- (2.7-mm-) thick, 3/4-
inch (20-mm) diamond-mesh wire screen, welded to steel angle frame; prime coated.

Internal Vibration Isolation: Fans shall be factory mounted with manufacturer's
standard restrained]vibration isolation mounting devices having a minimum static deflection of
1 inch (25 mm).

1. Enclosure Type: ODP
Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

3. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in Division 26 Sections.
4. Mount unit-mounted disconnect switches on exterior

Variable Frequency Controllers:
1. Specified in other sections.
Motor: Grease-lubricated ball bearings, unless otherwise indicated; secured to mounting frame,

with adjustable alignment. Comply with requirements in Division 23 Section "Common Motor
Requirements for HVAC Equipment."

COIL SECTION
General Requirements for Coil Section:

1. Comply with ARI 410.
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2. Fabricate coil section to allow removal and replacement of coil for maintenance and to
allow in-place access for service and maintenance of coil(s).
3. Coils shall not act as structural component of unit.

4. Coil sections shall be no higher than 42”. Split coils are required over 42”

a. Provide interim drain pans for all split coil sections.
B.  Coil Construction

Minimum of 6 row construction, Maximum of 8 rows.
Minimum fouling factor of 0.0005

Non-Ferrous headers.

Coil casings shall be stainless steel.

Coil face area shall be sized for:

SNk w =

a. Maximum 550fpm for heating coils
b. Maximum 450fpm for cooling coils.

6. Copper tubes:

a. Minimum thickness 0.035”
b. Minimum tube velocity shall be 4fps at full load conditions.

c. Tubing shall be a minimum of 5/8” diameter
7. Aluminum Fins:
a. Maximum 10 fins per inch

b. Minimum thickness 0.0075”

2.5 AIR FILTRATION SECTION
A.  General Requirements for Air Filtration Section:

1. Comply with NFPA 90A.

2. Provide minimum arrestance according to ASHRAE 52.1, and a minimum efficiency
reporting value (MERV) according to ASHRAE 52.2.

3. Provide filter holding frames arranged for flat or angular orientation, with access doors
on both sides of unit. Filters shall be removable from one side or lifted out from access
plenum.

4. Provide MERV-13 filtration.
B.  Disposable Panel Filters:

Factory-fabricated, pleated, throw-away.

Thickness: 2 inches (50 mm).

Merv (ASHRAE 52.2): 12.

Media: Interlaced glass fibers sprayed with nonflammable adhesive.

Frame: Galvanized steel, with metal grid on outlet side, steel rod grid on inlet side,
hinged, and with pull and retaining handles.

NS
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2.6

2.7

A.

B.

C.

D.

A.

B.

C.

DAMPERS

Damper Operators: Comply with requirements in Division 23 Section "Instrumentation and
Control for HVAC."

Outdoor- and Return-Air Dampers: Opposed-blade. Low-leakage, double-skin, airfoil-blade,
galvanized-steel dampers with compressible jamb seals and extruded-vinyl blade edge seals in
parallel -blade arrangement with steel operating rods rotating in stainless-steel sleeve bearings
mounted in a single galvanized-steel frame, and with operating rods connected with a common
linkage. Leakage rate shall not exceed 5 cfm/sq. ft. (0.22 L/s per sq. m) at 1-inch wg (250 Pa)
and 9 cfm/sq. ft. (0.4 L/s per sq. m) at 4-inch wg (1.0 MPa).

Mixing Section: Multiple-blade, air-mixer assembly located immediately downstream of
mixing section.

Combination Filter and Mixing Section:

1. Cabinet support members shall hold 2-inch- (50-mm-) thick, pleated, flat, permanent or
throwaway filters.

2. Multiple-blade, air-mixer assembly shall mix air to prevent stratification, located
immediately downstream of mixing box.

SOURCE QUALITY CONTROL

Fan Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan
Sound Ratings from Laboratory Test Data." Test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Fans shall bear AMCA-certified sound ratings seal.

Fan Performance Rating: Factory test fan performance for airflow, pressure, power, air density,
rotation speed, and efficiency. Rate performance according to AMCA 210, "Laboratory
Methods of Testing Fans for Aerodynamic Performance Rating."

Water Coils: Factory tested to 300 psig (2070 kPa) according to ARI 410 and ASHRAE 33.

PART 3 - EXECUTION

3.1

A.

B.

C.

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

Examine casing insulation materials and filter media before air-handling unit installation.
Reject insulation materials and filter media that are wet, moisture damaged, or mold damaged.

Examine roughing-in for steam, hydronic, and condensate drainage piping systems and
electrical services to verify actual locations of connections before installation.
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D.

3.2

33

34

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Equipment Mounting — Indoor Applications: Install air-handling units on concrete bases.
Secure units to anchor bolts installed in concrete bases.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

2. Install epoxy-coated anchor bolts that extend through concrete base and anchor into
structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4, Install anchor bolts to elevations required for proper attachment to supported equipment.

Arrange installation of units to provide access space around air-handling units for service and
maintenance.

Do not operate fan system until filters (temporary or permanent) are in place. Replace
temporary filters used during construction and testing, with new, clean filters.

Install filter-gage, static-pressure taps upstream and downstream of filters. Mount filter gages
on outside of filter housing or filter plenum in accessible position. Provide filter gages on filter
banks, installed with separate static-pressure taps upstream and downstream of filters.

CONNECTIONS

Comply with requirements for piping specified in other Division 23 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to air-handling unit to allow service and maintenance.
Connect piping to air-handling units mounted on vibration isolators with flexible connectors.

Hot- and Chilled-Water Piping: Comply with applicable requirements in Division 23 Section
"Hydronic Piping." Install shutoff valve and union or flange at each coil supply connection.
Install balancing valve and union or flange at each coil return connection.

Connect duct to air-handling units with flexible connections.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
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1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

C.  Tests and Inspections:

1. Leak Test: After installation, fill water and steam coils with water, and test coils and
connections for leaks.

2. Fan Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

D.  Air-handling unit or components will be considered defective if unit or components do not pass

tests and inspections.

E. Prepare test and inspection reports.

3.5 STARTUP SERVICE

A.  Engage a factory-authorized service representative to perform startup service.
1. Complete installation and startup checks according to manufacturer's written instructions.
. Verify that shipping, blocking, and bracing are removed.

3. Verify that unit is secure on mountings and supporting devices and that connections to
piping, ducts, and electrical systems are complete. Verify that proper thermal-overload
protection is installed in motors, controllers, and switches.

4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing
operations. Reconnect fan drive system, align belts, and install belt guards.

5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-
recommended lubricants.

6. Verify that outdoor- and return-air mixing dampers open and close, and maintain
minimum outdoor-air setting.

7. Comb coil fins for parallel orientation.

8. Verify that proper thermal-overload protection is installed for electric coils.

9. Install new, clean filters.

10.  Verify that manual and automatic volume control and fire and smoke dampers in
connected duct systems are in fully open position.

B.  Starting procedures for air-handling units include the following:

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjust
fan to indicated rpm.

2. Measure and record motor electrical values for voltage and amperage.

3. Manually operate dampers from fully closed to fully open position and record fan

performance.

3.6 ADJUSTING
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A.  Adjust damper linkages for proper damper operation.
B.  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for
HVAC" for air-handling system testing, adjusting, and balancing.
3.7 CLEANING
A.  After startup service, clean air-handling units internally on completion of installation, according
to manufacturer's written instructions. Clean fan interiors to remove foreign material and
construction dirt and dust. Vacuum clean fan wheels, cabinets, and coils entering air face.
B.  After completing system installation and testing, adjusting, and balancing air-handling unit and
air-distribution systems, clean filter housings and install new, clean filters.
3.8 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain air-handling units.
END OF SECTION 237313
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