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SECTION 23 74 16

ROOFTOP AIR-CONDITIONING UNITS

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This section includes the design, controls and installation requirements for packaged
rooftop units serving the admin space and loading dock.

SUBMITTALS

Compliance Review: In addition to the submittal requirements of this section, preorder
bidders shall provide a Compliance Review of the Specifications and Addenda. The
Compliance Review shall be a paragraph-by-paragraph review of the Specifications
with the following information, “C”, “D,” or “E” marked in the margin of the original
Specifications and any subsequent Addenda.

1. “C”: Comply with no exceptions.

2. “D”: Comply with deviations. For each and every deviation, provide a numbered
footnote with reasons for the proposed deviation and how the intent of the
Specification can be satisfied.

3. “E”: Exception, do not comply. For each and every exception, provide a
numbered footnote with reasons and possible alternatives.

4. The notes associated with “D” and “E” responses shall be typewritten and
submitted alongside the compliance review for review by the Design
Professional.

5. Unless a deviation or exception is specifically noted in the Compliance Review, it
is assumed that the Bidder is in complete compliance with the plans and
Specifications. Deviations or exceptions taken in cover letters, subsidiary
documents, by omission or by contradiction do not release the Bidder from being
in complete compliance, unless the exception or deviation has been specifically
noted in the Compliance Review submitted with the Bid.

Product Data / Technical Data Sheets:

1. Include rated capacities, electrical load data, physical dimensional data, weights
(shipping, installed, and operating), media information, component specifications,
sound data, power and control wiring diagrams, furnished specialties, and
accessories.
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C.

1.4

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights,
loadings, required clearances, method of field assembly, components and location and
size of each field connection.

1. Wiring Diagrams: Detail wiring for power, signal and control systems and
differentiate between Manufacturer installed and field installed wiring.

2. Equipment Support Details: Detail fabrication including anchorages and
attachments to structure or floor stands and to supported ductwork or equipment.
Document internal fan vibration isolation including vibration isolators, flexible
connections, auxiliary motor slides, or rails where applicable. Provide
Manufacturer’s product literature for applied equipment like variable frequency
drives and auto transfer switches.

3. Document access requirements around other work, including working clearances
to mechanical controls and electrical equipment.

Performance Data Sheet: Provide manufacturers with standard performance data
sheet showing the performance data for the scheduled conditions.

1. Provide certified data sheets showing the coil, fan, and electrical performance
data.

2. Provide computer generated fan curves for each type of fan with specific design
operation range noted.

3. The performance data provided shall be within tolerance requirements.

Shop Drawings: Provide project specific dimensional drawings, including required
service clearances and connection details.

Wiring diagram shall be provided with details for both power and control systems and
differentiate between factory installed and field installed wiring.

Installation Procedures: Provide step by step descriptions and details for the field
installation of the equipment. Include fabrication details for anchorage and attachment
to the structure and to support the equipment.

Lead times to manufacture equipment and to deliver equipment to project site.

DELIVERY, STORAGE, AND HANDLING

Unit shall be shipped with doors screwed shut and outside air hood closed to prevent
damage during transport and thereafter while in storage awaiting installation.

Follow Installation, Operation, and Maintenance manual instructions for rigging,
moving, and unloading the unit at its final location.

Unit shall be stored in a clean, dry place protected from construction traffic in
accordance with the Installation, Operation, and Maintenance manual.
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1.5

A

1.6

EXTRA MATERIALS

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

1. Air Filters: One spare set of filters.
2. Fan Belts: One spare set of belts where applicable.

WARRANTY

The Equipment Supplier shall warrant that the equipment supplied is of a proven
design and can meet the requirements specified. Workmanship shall be of the best
quality, free from any defects that might render the equipment unsuitable or inefficient
for the purpose for which it is to be used. In the event of problems or malfunctions, the
Equipment Supplier shall have qualified technicians capable of affecting the necessary
repairs and restoring the system to full operation within eight hours of notification.
There shall be no cost to the Owner for corrective repairs or firmware upgrades during
the first twelve (12) months following successful integrated site commissioning and the
project substantial completion date. Owner and Engineer shall be made aware prior to
any firmware flashes after equipment has left the factory.

Warranty shall cover material and workmanship that prove defective, within the
specified warranty period, provided manufacturer’s written instructions for Installation,
Operation, and maintenance have been followed. Warranty excludes parts associated
with routine maintenance, such as belts and filters. The labor warranty shall align with
the parts warranty. The labor warranty must be executed by the manufacturer and/or
their exclusive representative. Contractor provided labor warranty will not be accepted.

If at any time during the first twelve (12) months of operation as defined below, the
Owner shall accumulate sufficient evidence to reasonably indicate that the equipment
or any part thereof, is not in accordance with the Specifications, the Owner shall so
notify the Equipment Supplier in writing, and the Equipment Supplier shall repair or
replace the defective components. The cost of removal, reinstallation and complete re-
testing of the equipment, and any associated freight charges (via air ride truck) or
service engineering charges, shall be at the Equipment Supplier's expense. The
warranty for the repaired or replaced equipment shall be extended for twelve (12)
months from the completion of repairs or replacement.

If the equipment fails to meet the specific performance guarantees, the Equipment
Supplier shall recommend to the Owner adjustments or modification. Upon approval
by the Owner, the adjustments or modifications shall be made, and tests shall be rerun.
The cost of these adjustments or modifications and complete re-testing shall be made
at the Equipment Supplier's expense. After such adjustments or modifications, should
the equipment fail to achieve the guaranteed performance, an equitable settlement
shall be made which may, without limitation, include an adjustment of the contract
price.

Complete re-testing, as referred to in this Section, shall mean site acceptance testing
as stipulated in testing portions of this Specification. The conditions which apply to
original testing requirements, shall also apply to the re-testing of any equipment
performed under the conditions of this warranty.
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F.

1.7

1.8

Commercial operation is defined as commencing on the date on which the equipment
covered by these Specifications has successfully completed final site integrated
acceptance testing and the project substantial completion date.

Identify any manufacturer’s standard warranty periods that exceed the time frame listed
above.

COMMISSIONING

Commissioning of equipment or systems specified in this section is part of the
construction process. Documentation and testing of these systems, as well as training
of the Owner’s operation and maintenance personnel, is required in cooperation with
the Owner's Construction Manager and the Commissioning Authority. Project Closeout
is dependent on successful completion of the commissioning procedures,
documentation, and issue closure.

DEFINITIONS
DDC: Direct-digital controls.
ECM: Electronically commutated motor.

Outdoor-Air Refrigerant Coil: Refrigerant coil in the outdoor-air stream to reject heat
during cooling operations and to absorb heat during heating operations. "Outdoor air"
is defined as the air outside the building or taken from outdoors and not previously
circulated through the system.

RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, large-
capacity, rooftop air-conditioning units. This abbreviation is used regardless of whether
the unit is mounted on the roof or on a concrete base on ground.

Supply-Air Fan: The fan provides supply air to conditioned space. "Supply air" is
defined as the air entering a space from air-conditioning, heating, or ventilating
apparatus.

Supply-Air Refrigerant Coil: Refrigerant coil in the supply-air stream to absorb heat
(provide cooling) during cooling operations and to reject heat (provide heating) during
heating operations. "Supply air" is defined as the air entering a space from air-
conditioning, heating, or ventilating apparatus.

PART 2 - PRODUCTS

2.1

A

SYSTEM DESCRIPTION
AHRI Compliance:

1. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
2. Comply with AHRI 270 for testing and rating sound performance for RTUs.
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2.2

2.3

3. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs.
AMCA Compliance:

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and
sound performance according to AMCA 211 and AMCA 311.

2. Damper leakage tested in accordance with AMCA 500-D.
3.  Operating Limits: Classify according to AMCA 99.

ASHRAE Compliance:

1. Comply with ASHRAE 15 for refrigeration system safety.
2. Comply with ASHRAE 33 for methods of testing cooling and heating coils.

3. Comply with applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and Startup.”

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1,
Section 6 - "Heating, Ventilating, and Air-Conditioning."

NFPA Compliance: Comply with NFPA 90A or NFPA 90B.
UL Compliance: Comply with UL 1995.

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.

MANUFACTURERS

Products shall be provided by the following manufacturers as noted.

1. Basis-of-Design Product: Subject to compliance with requirements. Provide
Trane as the base bid.

2. Substitute manufacturers listed must meet the requirements of the specifications
herein; being listed as an acceptable substitute does not absolve manufacturer
from meeting full intent of the specifications.

CASINGS

General Fabrication Requirements for Casings: Formed and reinforced double-wall
insulated panels, fabricated to allow removal for access to internal parts and
components, with joints between sections sealed.

Double-Wall Construction: Fill space between walls with 2 inch foam insulation and
seal moisture tight for R-13 performance. Foam insulation shall have a minimum
density of 2 pounds/cubic foot and shall be tested in accordance with ASTM D1929-11
for a minimum flash ignition temperature of 610°F.

Unit shall be designed to reduce air leakage and infiltration through the cabinet.
Cabinet leakage shall not exceed 1% of total airflow when tested at 3 times the
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2.4

minimum external static pressure provided in AHRI Standard 340/360. Panel deflection
shall not exceed L/240 ratio at 125% of design static pressure, at a maximum 8 inches
of positive or negative static pressure, to reduce air leakage. Deflection shall be
measured at the midpoint of the panel height and width. Continuous sealing shall be
included between panels and between access doors and openings to reduce air
leakage. Piping and electrical conduit through cabinet panels shall include sealing to
reduce air leakage.

Unit construction shall be double wall with G90 galvanized steel on both sides and a
thermal break. Double wall construction with a thermal break prevents moisture
accumulation on the insulation, provides a cleanable interior, prevents heat transfer
through the panel, and prevents exterior condensation on the panel.

Corrosion-Resistant Coating: Apply a corrosion-resistant coating capable of
withstanding a 2,500-hour salt-spray test according to ASTM B 117.

Condensate Drain Pans: Units shall include double sloped 304 stainless steel drain
pans, a minimum of 2 inches deep, and complying with ASHRAE 62.1 for design and
construction of drain pans.

1. Double-Wall Construction: Fill space between walls with foam insulation and seal
moisture tight.

2. Drain Connections: Threaded nipple.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1.

Access to filters, dampers, cooling coils, hot-gas reheat coil, compressors, and
electrical and controls components shall be through hinged access doors with quarter
turn, zinc cast, lockable handles. Full-length stainless-steel piano hinges shall be
included on the doors.

Unit base pan shall be provided with 1/2 inch thick foam insulation.

FANS

Supply-Air Fans: Aluminum or painted-steel wheels, and galvanized- or painted-steel
fan scrolls.

1. Direct-Driven Supply-Air Fans: Motor shall be resiliently mounted in the fan inlet.

2. Belt-Driven Supply-Air Fans: Motors shall be installed on an adjustable fan base
resiliently mounted in the casing.

Condenser-Coil Fan: Variable-speed propeller, mounted on shaft of permanently
lubricated multispeed motors.

Relief-Air Fan: Backward inclined, shaft mounted on permanently lubricated motor.

Seismic Fabrication Requirements: Fabricate fan section, internal mounting frame and
attachment to fans, fan housings, motors, casings, accessories, and other fan section
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2.5

2.6

components with reinforcement strong enough to withstand seismic forces defined in
Section 230548 "Vibration and Seismic Controls for HYAC" when fan-mounted frame
and RTU-mounted frame are anchored to building structure.

MOTORS

Comply with Section 230513 "Common Motor Requirements for HYAC Equipment" and
the requirements of this Article.

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.

Motors shall be premium efficiency ODP with ball bearings rated for 200,000 hours
service with external lubrication points.

Shaft-grounding means shall be furnished, and factory installed for the motors driven
by Variable Frequency Drive.

Variable frequency drives shall be factory wired and mounted in the unit.

Service Factor: 1.15.

COILS
Supply-Air Refrigerant Coil:

1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type
vertical distributor.

2. Polymer strip shall prevent all copper coil from contacting steel coil frame or
condensate pan.

3. Coil Split: Interlaced.

Outdoor-Air Refrigerant Coil:

1. Condenser coils shall have all Aluminum Microchannel coils. All coils shall be
leak tested at the factory to ensure pressure integrity.

2. Provide subcooling circuit(s) integral with condenser coils to maximize efficiency
and prevent premature flashing of liquid refrigerant, to a gaseous state, ahead of
the expansion valve.

3. Provide factory-installed louvered steel coil guards around perimeter of
condensing section to protect the condenser coils, refrigerant piping and control
components.

Hot-Gas Reheat Refrigerant Coil:

1. Admin rooftop unit:

a. Lead refrigeration circuit shall be provided with hot-gas reheat coil,
modulating valves, electronic controller, supply air temperature sensor and
a control signal terminal, which allows the unit to have a dehumidification
mode of operation.
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b.  Aluminum-plate fin and seamless copper tube in steel casing with
equalizing-type vertical distributor.

C. Polymer strip shall prevent all copper coil from contacting steel coil frame
or condensate pan.

d. Suction-discharge bypass valve.

D. Electric-Resistance Heating:

1.

Open Heating Elements: Resistance wire of 80 percent nickel and 20 percent
chromium, supported and insulated by floating ceramic bushings recessed into
casing openings, fastened to supporting brackets, and mounted in galvanized-
steel frame. Terminate elements in stainless-steel machine-staked terminals
secured with stainless-steel hardware.

Overtemperature Protection: Disk-type, automatically reset, thermal-cutout,
safety device; serviceable through terminal box.

Overcurrent Protection: Manual-reset thermal cutouts, factory wired in each
heater stage.

Control Panel: Unit mounted with disconnecting means and overcurrent
protection.

Electric heater shall have full modulation capacity controlled by an SCR (Silicon
Controlled Rectifier). A 0-10 VDC heating control signal shall be field provided to
control the amount of heating.

2.7 REFRIGERANT CIRCUIT COMPONENTS

A. Compressor: Hermetic, variable speed scroll, mounted on vibration isolators; with
internal overcurrent and high-temperature protection, internal pressure relief, and
crankcase heater.

B.  Refrigeration Specialties:

® N O wN=

13.

Refrigerant: R-410A.

Expansion valve with replaceable thermostatic element.

Refrigerant filter/dryer.

Manual-reset high-pressure safety switch.

Automatic-reset low-pressure safety switch.

Minimum off-time relay.

Automatic-reset compressor motor thermal overload.

Brass service valves installed in compressor suction and liquid lines.
Low-ambient kit high-pressure sensor.

Hot-gas reheat solenoid valve modulating with a replaceable magnetic coil.
Hot-gas bypass solenoid valve with a replaceable magnetic coil.

Four-way reversing valve with a replaceable magnetic coil, thermostatic
expansion valves with bypass check valves, and a suction line accumulator.

Liquid line sight glass.
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2.8 AIR FILTRATION
A.  Minimum arrestance and a minimum efficiency reporting value according to
ASHRAE 52.2.
B. Admin RTU:
1. Unit shall include a 4” filter upstream of the main DX coil. Provide one (1) set of
4” MERV-13 filters for final installation and turnover.
C. Unit shall include a clogged filter switch.
D. Unit shall include a Magnehelic gauge mounted in the controls compartment.
2.9 DAMPERS
A. Unit shall include a motor operated outside air damper assembly constructed of
extruded aluminum, hollow core, airfoil blades with rubber edge seals, and aluminum
end seals. Damper blades shall be gear driven and designed to have no more than 20
cfm of leakage per sq ft. at 4 in. w.g. air pressure differential across the damper. Low
leakage dampers shall be Class 2 AMCA certified, in accordance with AMCA Standard
511. Damper assembly shall be controlled by spring return actuator. Unit shall include
outside air opening bird screen and outside air hood.
B. Provide unit with 100% modulating enthalpy-based economizer system fully integrated
with unit return and exhaust air dampers.
2.10 ELECTRICAL POWER CONNECTIONS
A. RTU shall have a single connection of power to unit with unit-mounted non-fused
disconnect switch accessible from outside unit and control-circuit transformer with built-
in overcurrent protection.
B.  Short Circuit Current Rating: The high-voltage electrical configuration shall provide at
least 65.0 kAIC SCCR and shall be labeled.
2.1 CONTROLS
A.  Field Installed Controls:
1. Controls shall be field provided and field installed by others.
212 ACCESSORIES
A.  Low-ambient kit using variable-speed condenser fans for operation down to -10 deg F
or as indicated on the Drawing..
B.  Filter differential pressure switch with sensor tubing on either side of filter. Set for final
filter pressure loss.
C. Remote potentiometer to adjust minimum economizer damper position.
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D. Return-air bypass damper.

E. Factory- or field-installed demand-controlled ventilation.

F. Safeties:
1. Smoke detector.
2. Condensate overflow switch.
3. Phase-loss reversal protection.
4. High and low pressure control.
5. Electric coil airflow-proving switch.

G. Coil guards of painted, galvanized-steel wire.

H.  Hail guards of galvanized steel, painted to match casing.

. Concentric diffuser with white louvers and polished aluminum return grilles, insulated
diffuser box with mounting flanges, and interior transition.

J. Vertical vent extensions to increase the separation between the outdoor-air intake and
the flue-gas outlet.

K. Door switches to disable heating or reset set point when open.

L. Outdoor air intake weather hood.

M.  Provide unit mounted 115-volt convenience outlet.

213 ROOF CURBS
A. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and

factory-installed wood nailer; complying with NRCA standards.
1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

a. Materials: ASTM C 1071, Type | or II.
b. Thickness: 3 inch, R-12 minimum.

2.  Application: Factory applied with adhesive and mechanical fasteners to the
internal surface of curb.

a. Liner Adhesive: Comply with ASTM C 916, Type I.

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment,
mechanical attachment, or welding attachment to duct without damaging
liner when applied as recommended by manufacturer and without causing
leakage in cabinet.

C. Liner materials applied in this location shall have air-stream surface coated
with a temperature-resistant coating or faced with a plain or coated fibrous
mat or fabric depending on service air velocity.
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d. Liner Adhesive: Comply with ASTM C 916, Type |.
Curb Dimensions:

1. RTU4-01: 24 inch high prefabricated, full perimeter roof curb.

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

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

Examine roughing-in for RTUs to verify actual locations of piping and duct connections
before equipment installation.

Examine roofs for suitable conditions where RTUs will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Roof Curb: Install on roof structure, level and secure, according to NRCA's "NRCA
Roofing Manual: Membrane Roof Systems. Install RTUs on curbs and coordinate roof
penetrations and flashing with roof construction. Secure RTUs to upper curb rail, and
secure curb base to roof framing with anchor bolts.

Install vibration isolation devices in accordance with manufacturer's instructions.

CONNECTIONS

Install condensate drain, minimum connection size, with trap and indirect connection to
nearest roof drain or area drain.

Install piping adjacent to RTUs to allow service and maintenance.

Duct installation requirements are specified in other HYAC Sections. Drawings indicate
the general arrangement of ducts. The following are specific connection requirements:

1. Install ducts to terminate at top of roof curb.

2. Remove roof decking only as required for passage of ducts. Do not cut out
decking under entire roof curb.

3. Connect supply ducts to RTUs with flexible duct connectors specified in
Section 233300 "Air Duct Accessories."

4. Install return-air duct continuously through roof structure.
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D. Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."
F. Install nameplate for each electrical connection, indicating electrical equipment
designation and circuit number feeding connection.
1. Nameplate shall be laminated acrylic or melamine plastic signs as specified in
Section 260553 "ldentification for Electrical Systems."
2. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black
with engraved white letters at least 1/2 inch high.
3. Locate nameplate where easily visible.
3.4 FIELD QUALITY CONTROL
A. Manufacturer's Field Service: Engage a factory-authorized service representative to
test and inspect components, assemblies, and equipment installations, including
connections.
B. Perform the following tests and inspections with the assistance of a factory-authorized
service representative:
1.  After installing RTUs and after electrical circuitry has been energized, test units
for compliance with requirements.
2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
3. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.
4. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.
C. RTU will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.
3.5 STARTUP SERVICE
A.  Engage a factory-authorized service representative to perform startup service.

1. Service representative shall be a factory-trained and -authorized service
representative of the unit manufacturer.

2. Complete startup service of each unit and provide start-up report for submission
to owner.

3. Startup scope shall encompass the items required by the manufacturers 10M,
along with other best practices to ensure proper set-up and operation.
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3.6 CLEANING AND ADJUSTING
A.  Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions. Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.

B.  After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain rooftop units.

END OF SECTION
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