LCSO S SUBSTATION VENTILATION RENOVATION May 21, 2013
PERFORMANCE BASED SPECIFICATION Revision 1, June 17, 2013

PART 1- GENERAL

11 SUMMARY

A.  Section Includes: Performance based design and installation of a make-up air system
for the substation. Contractor shall include; design and installation of one packaged
2 ton DX air conditioning system, supply grilles, concrete house pad condensate
drainage, power wiring, conduits, disconnects and breakers as required for a complete
installation of the new packaged AC unit and controls.

B. The contractor is responsible for the coordination of his/her work and the work of his/her
subcontractors with all divisions of work to avoid interference and conflicts. It is this
contractor's responsibility to provide his/her subcontractors with complete sets of bid

documents.

C. This contractor is responsible for scheduling the completion and inspection of his/her
work and the work of his/her subcontractors to comply with the schedule

D. This contractor shall visit the site prior to submittal of bid to determine conditions
affecting the work. Any items which are not covered in the bid documents or any
proposed substitutions shall be listed separately and qualified in the contractors bid.
Submittal of a bid shall serve as evidence of knowledge of existing conditions and any
modifications which are required to meet the intent of the drawings and specifications
shall be included. Failure to visit the site does not relieve the contractor of his/her

responsibility in performance of work.

E. General Requirements: this contractor shall provide all labor, materials, equipment,
services, tools, transportation, and facilities necessary to provide a complete HVAC
system as shown on the drawings, called for in the specifications and as required by
job conditions. All work necessary and not specifically noted to be provided by others
shall be provided by this contractor.

F.  All work shall be performed in a neat, professional manner using good construction
practices.

G. The performance base specifications are intended to supplement each other and any
material or labor called for in one shall be furnished and installed even though not
specifically mentioned in both. Any material or labor not called for in the specifications,
but which is obviously necessary to complete the work and which is usually included in
work of similar character, shall be provided as part of the contract.

H. Unless specifically noted otherwise, materials, products and equipment, including all
components thereof, shall be new, tested, listed and labeled by an independent
laboratory and sized in conformity with requirements of state and local codes,

whichever is more stringent.
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All work shall be installed so as to be readily accessible for operating, servicing,
maintaining and repairing. This contractor is responsible for providing sufficient
service access to all equipment.

Field measure and verify requirements for exact dimensions. Offsets and additional
elbows required to suit site conditions are considered part of the scope.

All work shall comply with 2010 Florida Building Code ordinances and other state,
county, city and local codes and ordinances, safety and health codes, NFPA codes,
energy codes and all other applicable codes and requirements. This contractor shall
inquire into and comply with all applicable codes, ordinances, and regulations. This
contractor shall include in the bid any changes required by codes and if these changes
are not included in the bid, they must be qualified as a separate line item in the bid.
After contract is issued, no additional cost due to code issues shall be reimbursed to
the contractor.

This contractor shall obtain and pay for all licenses, permits, inspections and fees
required.

This contractor shall guarantee all materials and work provided under his/her contract
and shall make good, repair or replace at his/her own expense, any defective work,
material or equipment discovered within a period of 12 months from the date of
acceptance (in writing) of the installation. Extended warranties are as specified with
individual equipment.

PART 2 - PRODUCTS

2.1

SYSTEM DESCRIPTIONS

A. Air conditioning system shall consist of one 2 ton, 800 CFM packaged exterior
grade air conditioning system equal to Rheem model RRNLB-024 or approved equal.
Unit shall have a minimum 13.0 SEER efficiency. The unit shall be provided with a
motorized outside air intake damper balanced at 75 CFM. The packaged AC unit
shall be provided with 9 KW electric heater. The packaged unit shall be located on
grade on a 4" concrete pad adjacent to the area to be served. Return air shall be
ducted to interior with a 20X14 (or similar sized) return grille mounted flush to interior
wall with latticed minimum security face. Supply duct (16X14 standard galvanized with
closed cell insulation and jacket routed directly inside building and up interior wall to
14"y and up inside wall within building to spaces with one supply duct penetration
through exterior wall. All exterior wall penetrations shall be sealed water tight with
exterior grade silicon based caulk. See attached detail to route through wall unit
Coordinate best location in field for interior duct and return grille,
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2.2

2.3

B.

The three (3) existing ductless split systems, along with the associated brackets,
piping, and electrical connections that comprise the complete units are to be removed
and handed over to the owner. The existing walls shall be repaired as required to
match existing. Power wiring shall be removed to source.

Power requirements include providing a new exterior disconnect and power service for
the new packaged AC unit. Packaged AC unit shall be provided with a single point
power connection. Provide power wiring, conduits and new breakers as required for a
complete installation. Power wire shall be routed from existing panels. Contractor
shall determine appropriate conductors for the voltage utilized.

Provide an alternate price to provide and install an 18 gauge, galvanized steel shroud
around the exterior supply and return ductwork.

PERFORMANCE REQUIREMENTS

Delegated Design: Design of the mechanical and electrical systems, including a
comprehensive engineering analysis shall be the Contractor's responsibility and shall
have been approved and signed off by a professional registered engineer for permitting
as required by AHJ. Delegated design shall use the performance requirements and

design criteria indicated in this specification.

RECTANGULAR AND ROUND DOUBLE NALL DUCTS AND FITTINGS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following

1. McGill Airflow LLC.
2. Sheet Metal Connectors, Inc.
3. GEH Duct

Ducts: Fabricate ducts with indicated dimensions for the inner duct.

Outer Jacket : White PVC 8 ml thick.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible,” for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
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2.4

Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or
NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."”

1. Maximum Thermal Conductivity: 0.27 Btu x in.th x sq. ft. x deg F at 75 deg F

mean temperature.
2. Install spacers that position the inner duct at uniform distance from outer duct

without compressing insulation.
3. Coat insulation with antimicrobial coating.
4. Cover insulation with polyester film complying with UL 181, Class 1.

Interstitial Insulation: Flexible elastomeric duct liner complying with ASTM C 534,
Type lIfor sheet materials, and with NFPA 90A or NFPA 90B.

1. Maximum Thermal Conductivity: 0.25 Btu x in./h x sq. ft. x deg F at 75 deg F
mean temperature.

Duct: Minimum 0.028-inch perforated galvanized steel.

Formed-on Transverse Joints (Flanges): Select joint types and fabricate according to
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,” Figure 2-1,
"Rectangular Ductrrraverse Joints,” for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-2,for static-pressure class,
applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electro-galvanized, all-thread rods or
galvanized rods with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible,” Table 4-1, "Rectangular Duct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with
ASTM A603.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel,
and bolts designed for duct hanger service; with an automatic-locking and clamping
device.
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F. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.

G. Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc
chromate.

2.5 GRILLES AND REGISTERS
A Minimum Security Grilles, Registers and Diffusers:

1. Minimum security lattice face shall be equal to TITUS Model SG-LFO and shall be
constructed of 16 gauge aluminum with 13/16-inch square holes on 1-inch centers.

2. Units shall be available in sizes from 6 x 4 inches through 30 x 30 inches. Units shall
be mounted using tamper proof security screws to meet structural requirements.
Tamper proof screws shall be provided by the installing contractor according to job
requirements.

3. The lattice face finish shall stainless steel.

B.  Supply Grilles:

Aluminum Supply Grilles shall be TITUS Model 300F (double deflection) of the sizes
and mounting types shown on the plans and outlet schedule. The deflection blades
shall be available parallel to the long dimension of the grille or register. Construction
shall be of aluminum with a 1Y.-in.ch wide border on all sides. Sizes 24 x 24 inches and
below shall have roll-formed borders with a minimum thickness of 0.032 inch. Larger
sizes shall be constructed using continuous aluminum extrusions with a nominal
thickness of 0.040 through 0.050 inch and shall be interlocked at the four corners and
mechanically staked to form a rigid frame. Screw holes shall be countersunk for a neat
appearance.

2. Deflection blades shall be contoured to a specifically designed and tested cross-
section to meet published test performance data. Blades shall be spaced on %-inch
centers. Blades shall have friction pivots on both sides to allow individual blade
adjustment without loosening or rattling or be inserted through the frame and held tight
with steel friction wire interlocked to the frame on both ends of each side. Plastic

blade pivots are not acceptable.

3. Optional opposed blade volume damper shall be constructed of heavy gauge
stainless steel. Damper must be operable from the face of the grille.

4. The grille finish shall be #26 white. The finish shall be an anodic acrylic paint, baked
at 315" F for 30 minutes. The pencil hardness must be HB to H. The paint must
pass a 100-hour ASTM B117 Corrosive Environments Salt Spray Test without
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creepage, blistering or deterioration of film. The paint must pass a 250-hour ASTM
D870 Water Immersion Test. The paint must also pass the ASTM D2794 Reverse
impact Cracking Test with a 50-inch pound force applied.

C. Return Grilles:

1. Aluminum return grilles shall be TITUS Model 350F (%-inch blade spacing) of the
sizes and mounting types shown on the plans and outlet schedule. The fixed
deflection blades shall be available parallel to the long or short dimension of the
grille. Construction shall be of extruded aluminum with a 1Y.-inch wide border on all
sides. Minimum border thickness shall be 0.040-0.050 inch. Sizes 24 x 24 inches
and smaller shall be constructed using a roll-formed frame.

2. Corners shall be welded with full penetration resistance welds. Sizes larger than 24 x
24 inches shall be constructed by using heavy aluminum extrusions and shall be
interlocked at the four corners and mechanically staked to form a rigid frame. Screw
holes shall be counter-sunk for a neat appearance.

3. Deflection blades shall be contoured to a specifically designed and tested cross-
section to meet published test performance data. Blades shall be firmly held in place
by mullions from behind the grille and fixed in place by crimping or welding. Blade
deflection angle shall be available at 35°.

4. Optional opposed blade volume damper shall be constructed of heavy gauge steel or
aluminum. Damper must be operable from the face of the grille.

5. The grille finish shall be #26 white. The finish shall be an anodic acrylic paint, baked
at 315° F for 30 minutes. The pencil hardness must be HB to H. The paint must
pass a 100-hour ASTM B117 Corrosive Environments Salt Spray Test without.
creepage, blistering or deterioration of film. The paint must pass a 250-hour ASTM
D870 Water Immersion Test. The paint must also pass the ASTM D2794 Reverse
Impact Cracking Test with a 50-inch pound force applied.

2.6 PACKAGED EXTERIOR DX AIR CONDITIONING UNIT WITH HOT GAS REHEA+
A. EQUIPMENT:
Basis of design shall be equal to Rheem model RRNLB-024 which includes a 2 ton 800
CFM packaged 410a DX AC unit. Contractor is responsible for installing the packaged
unit at grade level on a 4" thick concrete house pad adjacent to space served and shall
include hurricane anchoring straps and concrete screws or bolts. Space temperature.
Compressors shall cycle off when space temperature drops below set-point.

Thermostat shall be provided.

Unit shall include 5 year compressor warranty and 1year limited parts warranty.
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B. CASING
Unit manufacturer shall ship separate segments so unit can be broken down for ease

of installation in tight spaces. The entire air handler shall be constructed of galvanized
steel.

Casing finish shall meet ASTM B117 250-hour salt-spray test. The removal of access
panels or access doors shall not affect the structural integrity of the unit. All removable
panels shall be gasketed. All doors shall have gasketing around full perimeter to

prevent air leakage.

Casing performance - Casing air leakage shall not exceed 2 percent of design airflow
atthe specified casing pressure.

AHU manufacturer shall provide, in writing to the Engineer and Owner, a guarantee
against condensation forming on the unit exterior at the stated design conditions
above. The guarantee shall note that the AHU manufacturer will cover all expenses
associated with modifying units in the field should external condensate form on them.
In lieu of AHU manufacturer providing a written guarantee, the installing contractor
must provide additional external insulation on AHU to prevent condensation.

Unit casing (wall/floor/roof panels and doors) shall be able to withstand up to 1.5times
design static pressure, or 8 inches w.g., whichever is less, and shall not exceed

0.0042 inches per inch of panel span (U240).

Floor panels shall be double-wall construction and designed to support a 250-Ib. load
during maintenance activities and shall deflect no more than 0.0042 inches per inch of

panel span.

Unit casing panels (roof, walls, floor) and doors shall be provided with a minimum
thermal resistance (R-value) of 13 Hr*Ft2*F/BTU. Unit casing panels (roof, walls,
floor) and external structural frame members shall be completely insulated filling the
entire panel cavity in all directions so that no voids exist. Panel insulation shall comply
with NFPA 90A. Casing panel inner liners must not extend to the exterior of the unit or
contact the exterior frame. A mid-span, no-through-metal, internal thermal break shall

be provided for all unit casing panels.

Unit manufacturer to provide an integral base frame to support all sections of unit and
raise unit for proper trapping. Contractor will be responsible for providing a
housekeeping pad when unit base frame is not of sufficient height to properly trap unit.
Unit base frames not constructed of galvanized steel shall be chemically cleaned and
coated with both a rust-inhibiting primer and finished coat of rust-inhibiting enamel.
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C.

ACCESS PANELS:
Access panels and/or access doors shall be provided in all sections to allow easy

access to drain pan, coil(s), motor, drive components and bearings for cleaning,
inspection, and maintenance. Access panels and doors shall be fully removable

without the use of specialized tools.

DRAIN PAN:
All cooling coil sections shall be provided with an insulated, double-wall, stainless steel

drain pan. The drain pan shall be designed in accordance with ASHRAE 62.1 being of
sufficient size to collect all condensation produced from the coil and sloped in two
planes, pitched toward drain connections, promoting positive drainage to eliminate
stagnant water conditions when unit is installed level and trapped per manufacturer's
requirements. The outlet shall be located at the lowest point of the pan and shall be
sufficient diameter to preclude drain pan overflow under any normally expected
operating condition. All drain pan threaded connections shall be visible external to the
unit. Threaded connections under the unit floor shall not be accepted. Drain
connections shall be of the same material as the primary drain pan and shall extend a
minimum 2-1/2 inches beyond the base to ensure adequate room for field piping of

condensate traps.

FAN
Fan sections shall have a minimum of one access door located on the drive side of the

unit to allow inspection and maintenance of the fan, motor, and drive components.
Construct door(s) per Section 2.04.

Provide fans of type and class as specified on the schedule. Fan shafts shall be solid
steel, coated with a rust-inhibiting coating, and properly designed so that fan shaft
does not pass through first critical speed as unit comes up to rated RPM. All fans shall
be statically and dynamically tested by the manufacturer for vibration and alignment as
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an assembly at the operating RPM to meet design specifications. Fans controlled by
variable frequency drives shall be statically and dynamically tested for vibration and
alignment at speeds between 25 percent and 100 percent of design RPM. Iffans are
not factory-tested for vibration and alignment, the contractor shall be responsible for
cost and labor associated with field balancing and certified vibration performance. Fan

wheels shall be keyed to fan shafts to prevent slipping.

Belt-driven fans shall be provided with grease lubricated, self-aligning, anti-friction
bearings selected for L-50 200,000-hour average life per ANSI/AFBMA Standard 9.
Lubrication lines for both bearings shall be extended to the drive side of the AHU and
rigidly attached to support bracket with zerk fittings. Lubrication lines shall be a clear,
high-pressure, polymer to aid in visual inspection. If extended lubrication lines are not
provided, manufacturer shall provide permanently lubricated bearing with engineering

calculations for proof of bearing life.

All fans, including direct-drive plenum fans, shall be mounted on spring isolation
bases. Internally-mounted motor shall be on the same isolation base. Fan and motor
shall be internally isolated with spring isolators. Unit shall have two-inch springs. A
flexible connection (e.g. canvas duct) shall be installed between fan and unit casing to
ensure. complete isolation. Flexible connection shall comply with NFPA 90A and UL
181 requirements. Iffans and motors are not internally isolated, then the entire unit
shall be externally isolated from the building, including supply and return duct work,
piping, and electrical connections. External isolation shall be furnished by the installing
contractor in order to avoid transmission of noise and vibration through the ductwork

and building structure.

Fan sections containing multiple fans shall be provided as indicated on the schedule
and drawings. Each fan shall operate in parallel to each other fan in the array. The
fans shall be SWSI plenum type with high-efficiency AF blades. Fans shall be direct-
driven. Fan wheels shall be aluminum. The horsepower characteristic of the fans shall

be non-overloading.

Fan sections containing multiple fans shall be controlled using a common control
signal, such as the duct static control signal, to modulate the fan speed.

Fan airflow measurement systems shall be provided as indicated on the schedule and
drawing to measure fan airflow directly or to measure differential pressure that can be
used to calculate airflow. The accuracy of the devices shall be no worse than +/- 5

percent when operating within stable fan operating conditions. Devices shall not affect
the submitted fan performance an acoustical levels. Devices that obstruct the fan inlet
or outlet shall not be acceptable. Devices shall be connected to transducers with 2-10

VDC output. Signal shall be proportional to air velocity.

Belts shall be enclosed as required by OSHA standard 29 CFR 1910 to protect worker
from accidental contact with the belts and sheaves.
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All motors and drives shall be factory-installed and run tested. Fan sections with belt-
drive fans shall have motors installed on a slide base to permit adjustment of belt
tension. Slide base shall be designed to accept all motor sizes offered by the air-
handler manufacturer for that fan size to allow a motor change in the future, should
airflow requirements change. Fan sections without factory-installed motors shall have
motors field installed by the contractor. The contractor shall be responsible for all costs
associated with installation of motor and drive, alignment of sheaves and belts, run
testing of the motor, and balancing of the assembly.

Motors shall meet or exceed all NEMA Standards Publication MG 1-2006
requirements and comply with NEMA Premium efficiency levelswhen applicable.
Motors shall comply with applicable requirements of NEC and shall be UL Listed.

Fan motors shall be heavy duty, NEMA premium efficient or NEMA energy efficient
ODP or TEFC, operable at 115/60/1, 230/60/1, 200/60/3, 230/60/3, 460/60/3, or
575/60/3 exceeding the EPAct efficiency requirements. Belt-drive fan sections with
single fans shall use 4-pole (1800 rpm) motors, NEMA Design B, with Class B
insulation to operate continuously at 104°F (40°C) ambient without tripping of

overloads.
F. REFRIGERANT COILS

Coils section side panels shall be removable to allow for removal and replacement of
coils without impacting the structural integrity of the unit.

Install coils such that headers and return bends are enclosed by unit casing to ensure
that if Condensate forms on the header or return bends, itis captured by the drain pan

under the coil.

Coils shall be manufactured with plate fins to minimize water carryover and maximize
airside thermal efficiency. Fintube holes shall have drawn and belled collars to
maintain consistent fin spacing to ensure performance and air pressure drop across
the coil as scheduled. Tubes shall be mechanically expanded and bonded to fin
collars for maximum thermal conductivity. Use of soldering or tinning during the fin-to-
tube bonding process is not acceptable due to the inherent thermal stress and

possible loss of bonding at that joint.

Construct coil casings of galvanized. End supports and tube sheets shall have belled
tube holes to minimize wear of the tube wall during thermal expansion and contraction

of the tube.

All coils shall be completely cleaned prior to installation into the air handling unit.
Complete fin bundle in direction of airflow shall be degreased and steam cleaned to
remove any lubricants used in the manufacturing of the fins, or dirt that may have
accumulated, in order to minimize the chance for water carryover.
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When two or more cooling coils are stacked in the unit, an intermediate drain pan shall
be installed between each coil. The intermediate drain pan shall be designed being of
sufficient size to collect all condensation produced from the coil and sloped to promote
positive drainage to eliminate stagnant water conditions. The intermediate drain pan
shall be constructed of the same material as the primary drain pan.

The intermediate drain pan shall begin at the leading face of the water-producing
device and be of sufficient length extending downstream to prevent condensate from
passing through the air stream of the lower coil. Intermediate drain pan shall include
downspouts to direct condensate to the primary drain pan. The intermediate drain pan
outlet shall be located at the lowest point of the pan and shall be sufficient diameter to
preclude drain pan overflow under any normally expected operating condition.

Refrigerant suction and liquid connections shall be clearly labeled on unit exterior.

Coils shall be proof tested to 450 psig and leak tested to 300 psig air pressure under
water. After testing, insides of tubes shall be air dried, charged with dry nitrogen, and
sealed to prevent contamination.

Refrigerant suction and liquid headers shall be constructed of copper tubing. Suction
and liquid connections shall penetrate unit casings to allow for sweat connections to

refrigerant lines.

Tubes shall be 1/2 inch O.D., minimum 0.016 or 0.025 inch thick copper. Fins shall be
aluminum.

Coils shall have equalizing type vertical distributors sized in conjunction with capacities
of coils.

G. FILTERS

Provide factory-fabricated filter section of the same construction and finish as unit
casings. Filter section shall have filter guides and access door(s) extending the full
height of the casing to facilitate filter removal. Provide fixed filter block-offs as required
to prevent air bypass around filters. Block-offs shall not need to be removed during

filter replacement.

Filter type, MERYV rating of 8; filter shall be standard construction and available for
local purchase. Filters shall match filter bank arrangement,

Manufacturer shall provide one set of startup filters.

H. DAMPERS
All dampers, with the exception of external bypass and multizones (if scheduled), shall

be internally mounted. Dampers shall be premium ultra low leak and located as
indicated on the schedule and plans. Blade arrangement (parallel or opposed) shall be
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provided as indicated on the schedule and drawings. Dampers shall be Ruskin CD60
double-skin airfoil design or equivalent for minimal air leakage and pressure drop.
Leakage rate shall not exceed 4 cfm/ square foot at one inch water gauge complying
with ASHRAE 90.1 maximum damper leakage and shall be AMCA licensed for Class
1A. All leakage testing and pressure ratings shall be based on AMCA Standard 500-D.
Manufacturer shall submit brand and model of damper(s) being furnished, if not Ruskin

CD60.

Airflow measuring stations shall be provided and located in the outside and/or return
air paths as indicated on the schedule and plans to measure airflow. Airflow measuring
stations shall be tested per AMCA Standard 611 and licensed to bear the AMCA
Ratings Seal for airflow measurement performance. Integral control damper blades
shall be provided as galvanized steel and housed in a galvanized steel frame. Leakage
rate shall not exceed four cfm/square foot at one inch water gauge complying with

ASHRAE 90.1 maximum damper leakage.

2.7 CONDUCTORS AND CABLES

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

Alcan Products Corporation; Alcan Cable Division.

Alpha Wire.
Belden Inc.

Encore Wire Corporation.

General Cable Technologies Corporation.

Southwire Incorporated.

OaAWN

B. Aluminum and Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-
THWN-2.

2.8 CONNECTORS AND SPLICES

A. Manufacturers: Subject t0 compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

Gardner Bender.

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

lisco; a branch of Bardes Corporation.

NSi Industries LLC.

0-Z/Gedney; a brand of the EGS Electrical Group.

SRS AN
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7. 3M; Electrical Markets Division.
8. Tyco Electronics.

Description: Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

BONDING AND EQUIPMENT GROUNDING

Description: In general, all electrical equipment (metallic conduit, motor frames, panelboards,
etc.) shall be bonded together with a green insulated copper system grounding conductor in
accordance with specific rules of Article 250 of the NEC Equipment grounding conductors
through the raceway system shall be continuous from main switch ground bus to panel
ground bar of each panelboard, and from panel grounding bar of each panelboard to branch

circuit equipment and devices.

A.  Equipment Grounding Conductors: All raceways shall have an insulated copper
system ground conductor run throughout the entire length of circuit installed within
conduit in strict accordance with NEC. Grounding conductor shall be included in total
conduit fill when determining conduit sizes, even though not included or shown on
drawings.

B. Bonding: In addition to connections to grounding electrodes, the main service ground
shall be bonded to the lightning protection system and other underground metal piping.

C. Bushings: Provide insulated grounding bushings on all metallic feeder conduits
terminated within panelboards, switchboards or enclosed overcurrent devices. Provide
insulated grounding bushings on all branch circuit conduits where concentric knockouts
are used.

D. Connection to Other Systems: Provide all required grounding and bonding connections
as specified herein and as required by the National Electrical Code.

2.10 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components

for field assembly.
1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
C. ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.
g. Wesanco, Inc.
TLC Engineering for Architecture Project # 513053
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2.11

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to

MFMA-4.
3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester

coating applied according to MFMA-4.
4, Painted Coatings: Manufacturer's standard painted coating applied according to

MFMA-4.
5. Channel Dimensions: Selected for applicable load criteria.

Raceway and Cable Supports: As described in NECA 1and NECA 101.

Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of

threaded body and insulating wedging plug or plugs for non-armored electrical
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables supported.

Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized.

FUSIBLE SWITCHES

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

PONpE

Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated
fuses, lockable handle with capability to accept three padlocks, and interlocked with

cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.

4, Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to

activate before switch blades open.

Hookstick Handle: Allows use of a hookstick to operate the handle.

5.
6. Lugs: Mechanical type, suitable for number, size, and conductor material.
TLC Engineering for Architecture Project # 513053
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7.  Accessory Control Power Voltage: Remote mounted and powered; 120-Vac.

2.12 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and
UL 50, to comply with environmental conditions at installed location.

Indoor, Dry and Clean Locations: NEMA 250, Type 1.
Outdoor Locations: NEMA 250, Type 3R.

Kitchen Areas: NEMA 250, Type 4X, stainless steel.

Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.

PwndpR

PART 3 - EXECUTION

3.1 INSTALLATION OF EXPOSED DUCTWORK
A Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B.  Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do
not use two-part tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.
When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the
exposed welds, and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of
fittings, hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these
requirements.

3.2 DUCT SEALING

A Seal ducts for duct static-pressure, seal classes, and leakage classes specified in
"Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards -

Metal and Flexible."

3.3 HANGER AND SUPPORT INSTALLATION

A Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 4, "Hangers and Supports."”

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.

TLC Engineering for Architecture Project#513053
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3.4

1.  Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and

completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate

concretes or for slabs more than 4 inches thick.
4, Do not use powder-actuated concrete fasteners for lightweight-aggregate

concretes or for slabs less than 4 inches thick.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2,
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers
and supports within 24 inches of each elbow and within 48 inches of each branch

intersection.
Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a

maximum intervals of 16 feet.

Install upper attachments to structures. Select and size upper attachments with pull-
out, tension, and shear capacities appropriate for supported loads and building

materials where used.

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

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

1. Install ducts to termination 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. Install return-air duct continuously through roof structure.

PACKAGED AC UNIT 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. Report results in writing.

Perform tests and inspections and prepare test reports.

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. Report results in writing.

Tests and Inspections:

TLC Engineering for Architecture Project#513053
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After installing RTUs and after electrical circuitry has been energized, test units

for compliance with requirements.
Inspect for and remove shipping bolts, blocks, and tie-down straps.

Operational Test: After electrical circuitry has been energized, start units to

confirm proper motor rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning

controls and equipment.

D. Remove and replace malfunctioning units and retest as specified above.

3.5 PACKAGED AC UNIT STARTUP SERVICE

A Engage a factory-authorized service representative to perform startup service.

B. Complete installation and startup checks according to manufacturer's
instructions and do the following:

18.

19.
20.

21.

22.
23.

TLC Engineering for Architecture

Inspect for visible damage to unit casing.
Inspect for visible damage to furnace combustion chamber
Inspect for visible damage to compressor, coils, and fans.
Inspect internal insulation.

Verify that labels are clearly visible.

Verify that clearances have been provided for servicing.
Verify that controls are connected and operable.

Verify that filters are installed.

Clean condenser coil and inspect for construction debris.
Clean furnace flue and inspect for construction debris.
Connect and purge gas line.

Remove packing from vibration isolators.

Inspect operation of barometric relief dampers.

Verify lubrication on fan and motor bearings.

written

Inspect fan-wheel rotation for movement in correct direction without vibration and

binding.
Adjust fan belts to proper alignment and tension.
Start unit according to manufacturer's written instructions.

a. Start refrigeration system.
b. Do not operate below recommended low-ambient temperature.

C. Complete startup sheets and attach copy with Contractor's startup report.

Inspect and record performance of interlocks and protective devices; verify

sequences.

Operate unit for an initial period as recommended or required by manufacturer.
Retain first subparagraph and associated subparagraphs below for gas-fired

RTUs.
Calibrate thermostats.
Inspect outdoor-air dampers for proper stroke.

Start refrigeration system and measure and record the following when ambient is

a minimum of 15 deg F above return-air temperature:

Moncef Hadiji, PE
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3.6

3.7

TLC Engineering for Architecture

Coil leaving-air, dry- and wet-bulb temperatures.
Coil entering-air, dry- and wet-bulb temperatures.
Outdoor-air, dry-bulb temperature.

Outdoor-air-coil, discharge-air, dry-bulb temperature.

apoow

24. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration,
and normal and emergency shutdown.

25. Simulate maximum cooling demand and inspect the following:

a. Compressor refrigerant suction and hot-gas pressures.
b. Short circuiting of air through condenser coil or from condenser fans to

outdoor-air intake.

26. After startup and performance testing and prior to Substantial Completion,
replace existing filters with new filters.

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders
No. 4 AWG and larger. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG

and larger.

Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for AWG and
larger, except VFC cable, this shall be extra flexible stranded.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS .

Service Entrance: Type THHN-2-THWN-2, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-
THWN-2, single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-2-THWN-2, single conductors in raceway.

Feeders Installed below Raised Flooring: Type THHN-2-THWN-2, single conductors in
raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN-2-THWN-2, single
conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2,
single conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-2-THWN-2, single conductors in raceway.

Project#513053
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H.

Branch Circuits Installed below Raised Flooring: Type THHN-2-THWN-2, single
conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.

3.8 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables infinished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to
pulling conductors and cables.

C. Use manufacturer-approved pulling compound or lubricant where  necessary;
compound used must not deteriorate conductor or insulation. Do not exceed
manufacturer's recommended maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips
that will not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

3.9 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and
that possess equivalent or better mechanical strength and insulation ratings than
unspliced conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack.

3.10 ELECTRICAL QUALITY ASSURANCE

A.  Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent
protective devices, components, and accessories, within same product category, from
single source from single manufacturer.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
enclosed switches and circuit breakers, including clearances between enclosures, and
adjacent surfaces and other items. Comply with indicated maximum dimensions.

TLC Engineering for Architecture Project#513053
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C.

3.11

3.12

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.

Comply with NFPA 70.

ELECTRICAL EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of

the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

ELECTRICAL INSTALLATION

Install individual wall-mounted switches and circuit breakers with tops at uniform height
unless otherwise indicated.

Install fuses in fusible devices.
Comply with NECA 1

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each enclosed
switch and circuit breaker. Remove front panels so joints and connections
are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each enclosed switch and circuit breaker 11 months after date of
Substantial Completion.

C. Instruments and Equipment: Use an infrared scanning device designed to
measure temperature or to detect significant deviations from normal
values. Provide calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged

and malfunctioning controls and equipment.

TLC Engineering for Architecture
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3.13 SLEEVE-SEAL SYSTEMS
A. Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.

C. Metraflex Company (The).

d. Pipeline Seal and Insulator, Inc.

e. Proco Products, Inc.

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.

3. Pressure Plates: Stainless steel.

4, Connecting Bolts and Nuts: Stainless steel of length required to secure pressure
plates to sealing elements.

3.14 SLEEVE-SEAL FITTINGS
A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for
embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar
with center opening to match piping OD.

1. Manufacturers: Subject to compliance with  requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following: Pre-sealed systems

3.15 GROUT
A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-
fire-rated walls or floors.
B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting,
dry, hydraulic-cement grout.
C.  Design Mix: 5000-psi, 28-day compressive strength.
D. Packaging: Premixed and factory packaged.
3.16 SILICONE SEALANTS
A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric
sealants of grade indicated below.
TLC Engineering for Architecture Project#513053
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1. Grade: Pourable (self-leveling) formulation for openings in floors and other

horizontal surfaces that are not fire rated.
2. Sealant shall have VOC content of 50 g/L or less when calculated according to

40 CFR 59, Subpart D (EPA Method 24).

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed,
expand and cure in place to produce a flexible, nonshrinking foam.
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