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SUITABLE METHOD.  ANY SYSTEM REQUIRING LEAK REPAIR SHALL BE RETESTED IN

AutoCAD SHX Text
TESTS SHALL BE CORRECTED BY REMAKING THE JOINT, TIGHTENING OR OTHER

AutoCAD SHX Text
CONCEALED OR MADE OTHERWISE INACCESSIBLE.  LEAKS FOUND DURING PRESSURE

AutoCAD SHX Text
REFRIGERANT PIPING SHALL BE PRESSURE TESTED BEFORE IT IS COVERED,

AutoCAD SHX Text
ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS

AutoCAD SHX Text
CLASSIFIED FOR AN HOURLY RATING EQUAL TO THE RATING OF THE WALL, CEILING

AutoCAD SHX Text
PIPES OR DUCTS PASS SHALL BE SEALED WITH A UL APPROVED FIRE-STOP FITTING

AutoCAD SHX Text
ALL PENETRATIONS THROUGH FIRE RATED WALLS, CEILINGS OR FLOORS IN WHICH

AutoCAD SHX Text
CERTIFIED FOR SOUND AND AIR PERFORMANCE AND SHALL BE UL LISTED.

AutoCAD SHX Text
CENTRIFUGAL TYPE AND DYNAMICALLY BALANCED.  FAN SHALL BE AMCA

AutoCAD SHX Text
VIBRATION ISOLATORS.  THE FAN WHEEL SHALL BE THE FORWARD CURVED

AutoCAD SHX Text
INTERNAL AND OF THE PLUG IN TYPE.  THE MOTOR SHALL BE MOUNTED ON

AutoCAD SHX Text
ACCESS FOR WIRING SHALL BE EXTERNAL.  THE MOTOR DISCONNECT SHALL BE

AutoCAD SHX Text
CONSTRUCTED OF HIGH IMPACT POLYSTYRENE AND SHALL BE NON-YELLOWING. 

AutoCAD SHX Text
BACKDRAFT DAMPER AND SHALL BE SPRING LOADED.  GRILLE SHALL BE

AutoCAD SHX Text
INSULATION.  THE OUTLET DUCT COLLAR SHALL INCLUDE AN ALUMINUM

AutoCAD SHX Text
STEEL.  THE HOUSING INTERIOR SHALL BE LINED WITH « INCH ACOUSTICAL

AutoCAD SHX Text
TYPE.  THE FAN HOUSING SHALL BE CONSTRUCTED OF HEAVY GAUGE GALVANIZED

AutoCAD SHX Text
REQUIREMENTS WITHOUT EXTRA CHARGE.

AutoCAD SHX Text
                         END OF SPECIFICATION

AutoCAD SHX Text
AIR AND WATER SYSTEMS.

AutoCAD SHX Text
PRIOR TO COMMENCING WORK.

AutoCAD SHX Text
3.04 BALANCING AIR SYSTEMS

AutoCAD SHX Text
ALL PRESSURE TESTS.

AutoCAD SHX Text
PRINTED INSTALLATION INSTRUCTIONS.

AutoCAD SHX Text
3.03 PIPE PRESSURE TESTING

AutoCAD SHX Text
3.02 INSTALLATION

AutoCAD SHX Text
OR FLOOR.

AutoCAD SHX Text
3.01 FIRE STOPS

AutoCAD SHX Text
PART 3 - EXECUTION

AutoCAD SHX Text
2.04 EXHAUST FANS

AutoCAD SHX Text
PROVIDE RECYCLING PUMPDOWN CONTROL, HIGH AND LOW PRESSURE SAFETY

AutoCAD SHX Text
POWER TERMINAL BLOCKS FOR CONNECTION TO REMOTE FUSED DISCONNECT

AutoCAD SHX Text
OVERLOAD PROTECTION, INHERENT FAN MOTOR OVERLOAD PROTECTION AND UNIT

AutoCAD SHX Text
SOLID-STATE START TIMER, SOLID-STATE COMPRESSOR THREE-PHASE MOTOR

AutoCAD SHX Text
MOTORS AND CONTROL CIRCUIT; INDIVIDUAL CONTACTORS FOR EACH FAN MOTOR,

AutoCAD SHX Text
POWER AND STARTING COMPONENTS SHALL INCLUDE FACTORY FUSING OF FAN

AutoCAD SHX Text
DEADFRONT PANELS ARE REQUIRED TO PROTECT AGAINST ACCIDENTAL CONTACT

AutoCAD SHX Text
AND FIELD INSTALLED THERMOSTAT. HINGED ACCESS DOORS SHALL BE LOCKABLE.

AutoCAD SHX Text
INTERLOCK TERMINALS, AND TERMINALS TO CONNECT CONTRACTOR FURNISHED

AutoCAD SHX Text
CONTROL PANEL SHALL CONTAIN THE FIELD POWER CONNECTION POINTS, CONTROL

AutoCAD SHX Text
LUBRICATED BALL BEARING MOTORS WITH BUILT-IN CURRENT AND OVERLOAD

AutoCAD SHX Text
RESILIENTLY MOUNTED WITH GUARD AND MOTOR.  PROVIDE PERMANENTLY

AutoCAD SHX Text
CONDENSER FAN SHALL BE VERTICAL DISCHARGE, DIRECT DRIVE AXIAL FANS,

AutoCAD SHX Text
CONDENSER COIL SHALL BE SEAMLESS COPPER TUBING WITH ALUMINUM FINS. 

AutoCAD SHX Text
THREE PHASES AND SHALL BE MOUNTED ON VIBRATION ISOLATOR PADS. 

AutoCAD SHX Text
INDUCTION TYPE, FOUR-POLE, WITH INHERENT THERMAL PROTECTION ON ALL

AutoCAD SHX Text
CHARGE.  MOTOR SHALL BE REFRIGERANT GAS COOLED, HIGH TORQUE, HERMETIC, BL

AutoCAD SHX Text
FORCED FEED LUBRICATION SYSTEM WITH A REVERSIBLE OIL PUMP AND INITIAL OIL

AutoCAD SHX Text
CRANKCASE OIL HEATER AND SUCTION STRAINER. COMPRESSOR SHALL HAVE A

AutoCAD SHX Text
FASTENERS.  HERMETIC RECIPROCATING TYPE WITH DISCHARGE SERVICE VALVE,

AutoCAD SHX Text
ENAMEL FINISH, AND REMOVABLE ACCESS DOORS OR PANELS WITH QUICK

AutoCAD SHX Text
LOADING AND UNLOADING OF COMPRESSOR. GALVANIZED STEEL WITH BAKED

AutoCAD SHX Text
CONTACT WITH REFRIGERANT. PROVIDE TIMER CIRCUITS TO PREVENT RAPID

AutoCAD SHX Text
RECEIVER, AND SCREENS. USE CORROSION RESISTANT MATERIALS FOR PARTS IN

AutoCAD SHX Text
CONDENSING COIL AND FANS, INTEGRAL SUB-COOLING COIL, CONTROLS, LIQUID

AutoCAD SHX Text
UNITS SUITABLE FOR OUTDOOR USE CONSISTING OF CABINET, COMPRESSORS,

AutoCAD SHX Text
PROVIDE SELF-CONTAINED PACKAGED, FACTORY ASSEMBLED AND PRE-WIRED

AutoCAD SHX Text
%
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     5.   MOUNTING BASE WITH UNIT STAND-OFF

AutoCAD SHX Text
     1.   CONTROL CIRCUIT TRANSFORMER

AutoCAD SHX Text
THE FOLLOWING OPTIONS ARE TO BE INCLUDED:

AutoCAD SHX Text
PRESSURESTATS, AND FAN CYCLING CONTROLS.  

AutoCAD SHX Text
     6.   COMPRESSOR MONITOR (LOW AMBIENT CUT-OUT)

AutoCAD SHX Text
SWITCHES, WATER TEMPERATURE CONTROLLER, FREEZE PROTECTION

AutoCAD SHX Text
     4.   TIMED-OFF CONTROL.

AutoCAD SHX Text
     3.   CRANKCASE HEATER.

AutoCAD SHX Text
     2.   EXPANSION VALVE KIT.

AutoCAD SHX Text
SWITCH. 

AutoCAD SHX Text
WITH LINE VOLTAGE WHEN ACCESSING THE CONTROL SYSTEM. 

AutoCAD SHX Text
PROTECTION. 
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2.03 CONDENSING UNITS

AutoCAD SHX Text
     SEALED COMBUSTION GAS FIRED AIR FURNACES, DX COOLING COILS,

AutoCAD SHX Text
DIFFUSERS AND REGISTERS SHALL BE AS SCHEDULED ON THE DRAWINGS.
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2.05 DIFFUSERS AND REGISTERS

AutoCAD SHX Text
2.02  HEAT PUMP SPLIT SYSTEMS

AutoCAD SHX Text
PART 1 - GENERAL

AutoCAD SHX Text
1.1        RELATED DOCUMENTS

AutoCAD SHX Text
A.  Drawings and general provisions of the Contract, including General and Supplementary

AutoCAD SHX Text
Conditions and Division 1 Specification Sections, apply to this Section.

AutoCAD SHX Text
B.  The General Conditions state that the Contract Documents are complementary, and what is

AutoCAD SHX Text
required by one shall be as binding as if required by all.  

AutoCAD SHX Text
Where there is a conflict within

AutoCAD SHX Text
the Contract Documents the most expensive option shall prevail.

AutoCAD SHX Text
1.2        SYSTEMS DESCRIPTION

AutoCAD SHX Text
A.  The heat pump air conditioning system shall be a Mitsubishi Electric split system series. The

AutoCAD SHX Text
system shall consist of a slim silhouette, compact, ceiling mounted indoor fan coil section

AutoCAD SHX Text
with a slim silhouette horizontal discharge outdoor unit

AutoCAD SHX Text
which shall be of an inverter driven heat pump design.

AutoCAD SHX Text
      B.   Daiken, Sanyo, LG will be considered.

AutoCAD SHX Text
C.  All systems shall be complete with all components including refrigerant specialities, operating

AutoCAD SHX Text
controls, and piping/installation accessories.

AutoCAD SHX Text
1.3        RELATED WORK

AutoCAD SHX Text
A.  This Section is to be used in conjunction with the provisions of all other Sections of Division

AutoCAD SHX Text
15, especially Section 15010, General Provisions - Mechanical.

AutoCAD SHX Text
B.  Refer also to any applicable portions of Division 16, Electrical Work.

AutoCAD SHX Text
1.4        SUBMITTALS

AutoCAD SHX Text
A.  Provide submittals for review in accordance with the provisions of Section 15010.

AutoCAD SHX Text
B.  Submit Manufacturer's Installation Instructions under provisions of Section 15010.  Include

AutoCAD SHX Text
Manufacturer's wiring and piping diagrams prepared for this project.

AutoCAD SHX Text
C.  Submit samples under provisions of Section 15010.

AutoCAD SHX Text
1.5        QUALITY ASSURANCE

AutoCAD SHX Text
A.  All items provided under the provisions of this Section shall be new and shall be the products

AutoCAD SHX Text
of recognized manufacturers of that item.

AutoCAD SHX Text
B.  All items of a similar class shall be the products of the same manufacturer. That is, all

AutoCAD SHX Text
accessory items, etc. shall be from the same source.

AutoCAD SHX Text
C.  The units shall be listed by Electrical Laboratories (ETL) and bear the ETL label.

AutoCAD SHX Text
D.  All wiring shall be in accordance with the National Electric Code (NEC).

AutoCAD SHX Text
E.  The shall be rated in accordance with Air Conditioning Refrigeration Institute's (ARI) Standard

AutoCAD SHX Text
210 and bear the ARI label.

AutoCAD SHX Text
F.  The system will be produced in an ISO 9001 and ISO 14001 facility, which are standards set by

AutoCAD SHX Text
the International Standard Organization (ISO).  The system shall be factory tested for safety

AutoCAD SHX Text
and function.

AutoCAD SHX Text
G.  The outdoor unit will be factory charged for a length of 33 feet of refrigerant with R410A

AutoCAD SHX Text
refrigerant.

AutoCAD SHX Text
H.  A dry air holding charge shall be provided in the evaporator.

AutoCAD SHX Text
I.   System efficiency shall meet or exceed 16.0 SEER.

AutoCAD SHX Text
1.6        REGULATORY REQUIREMENTS

AutoCAD SHX Text
A.  Comply with applicable regulations.

AutoCAD SHX Text
1.7        DELIVERY, STORAGE AND HANDLING

AutoCAD SHX Text
A.  Protect equipment from physical damage by storing in protected areas and leaving factory

AutoCAD SHX Text
covers in place.

AutoCAD SHX Text
B.  Do not operate systems for any purpose, temporary or permanent, until ductwork is clean,

AutoCAD SHX Text
filters in place, bearings lubricated, and fan has been run under observation.

AutoCAD SHX Text
C.  Units shall be stored and handled in accordance with the manufacturer’s recommendations.

AutoCAD SHX Text
1.8        WARRANTY

AutoCAD SHX Text
A.   

AutoCAD SHX Text
      2-1/2 ton to 4 ton  units shall have a manufacturer's warranty for a period of one

AutoCAD SHX Text
(1) year from date of installation.  The units shall have a limited labor warranty for a

AutoCAD SHX Text
period of one (1) year from date of installation.  The compressors shall have a

AutoCAD SHX Text
warranty of six (6) years from date of installation.  During the stated period, should

AutoCAD SHX Text
any part fail due to defects in material and workmanship, it shall be repaired or

AutoCAD SHX Text
replaced at the discretion of  US Corporation according to 's Terms and Conditions.

AutoCAD SHX Text
PART 2 - PRODUCTS

AutoCAD SHX Text
2.1        MANUFACTURERS

AutoCAD SHX Text
A.  Mitsubishi

AutoCAD SHX Text
B.  LG

AutoCAD SHX Text
C.  Daikin

AutoCAD SHX Text
2.2        INDOOR UNIT

AutoCAD SHX Text
A.  The indoor unit shall be factory assembled, wired and run tested. Contained within the unit

AutoCAD SHX Text
shall be all factory wiring, piping, control circuit board, fan and fan motor. The unit shall

AutoCAD SHX Text
have a self-diagnostic function, 3-minute time delay mechanism, and an auto restart

AutoCAD SHX Text
function after power interruption. Indoor unit shall be purged with dry air before shipment

AutoCAD SHX Text
from factory.

AutoCAD SHX Text
2.3        UNIT CABINET:

AutoCAD SHX Text
A.  The casing shall have a smooth front, white finish – Munsell 1.0Y 9.2/0.2.

AutoCAD SHX Text
B.   Multi directional drain connection and refrigerant piping, offering three (3) direction pipe

AutoCAD SHX Text
alignments for all refrigerant piping and two (2) direction pipe alignments for condensate

AutoCAD SHX Text
draining shall be standard.

AutoCAD SHX Text
C.  There shall be a separate, metal installation-plate that secures the indoor unit firmly to the wall.

AutoCAD SHX Text
The installation-plate shall be securely attached to the wall using appropriate anchor

AutoCAD SHX Text
method. Installing contractor shall determine the best method and be responsible for proper

AutoCAD SHX Text
mounting of the installation plate to the wall.

AutoCAD SHX Text
2.4        FAN:

AutoCAD SHX Text
A.  The indoor unit fan shall be an assembly with a line-flow fan direct driven by a single motor.

AutoCAD SHX Text
B.  The fan shall be statically and dynamically balanced and be powered by a motor with

AutoCAD SHX Text
permanently lubricated bearing.

AutoCAD SHX Text
C.  A manual adjustable guide vanes shall be provided with the ability to change the airflow from

AutoCAD SHX Text
side to side (left to right).

AutoCAD SHX Text
D.  An integral, motorized, multi-position, horizontal air sweep flow louver shall provide for

AutoCAD SHX Text
uniform air distribution, up and down. Five (5) positions plus Auto and Swing shall be

AutoCAD SHX Text
provided, controlled from the remote controller.

AutoCAD SHX Text
E.  The indoor fan shall operate at one of five (5) speeds: Super High, High, Medium, Low, and

AutoCAD SHX Text
Quiet plus Auto Fan Mode for models up to 18,000 BTU/h, and four (4) speeds: Powerful,

AutoCAD SHX Text
High, Medium and Low plus Auto Fan Mode for the 24,000 BTU/h model. All speeds shall

AutoCAD SHX Text
be selected from the remote controller.

AutoCAD SHX Text
2.5        FILTER:

AutoCAD SHX Text
A.  Return air shall be filtered by means of easily removed, washable, Catechin,Antioxidant

AutoCAD SHX Text
Pre-filter and an Anti-allergy enzyme filter – blue, pleated type.

AutoCAD SHX Text
2.6        COIL:

AutoCAD SHX Text
A.  The indoor unit coil shall be of nonferrous construction with smooth plate fins on copper

AutoCAD SHX Text
tubing.

AutoCAD SHX Text
B.  The tubing shall have inner groves for high efficiency heat exchange.

AutoCAD SHX Text
C.  All tube joints shall be brazed with phoscopper or silver alloy.

AutoCAD SHX Text
D.  The coils shall be pressure tested at the factory.

AutoCAD SHX Text
E.  A sloped, corrosion resistant condensate pan with drain shall be provided under the   coil.

AutoCAD SHX Text
F.  An optional drain pan level switch (DPLS1), designed to connect to the control board, shall be

AutoCAD SHX Text
provided if required, and installed on the condensate pan to prevent condensate from

AutoCAD SHX Text
overflowing.

AutoCAD SHX Text
2.7        ELECTRICAL:

AutoCAD SHX Text
A.   The unit electrical power shall be 208-230 volts, 1-phase, 60 hertz.

AutoCAD SHX Text
B.   The system shall be equipped with A-Control – a system directing that the indoor unit be

AutoCAD SHX Text
powered directly from the outdoor unit using a 3-wire, 14 gauge AWG connection plus

AutoCAD SHX Text
ground.

AutoCAD SHX Text
C.  The indoor unit shall not have any supplemental electrical heat elements.

AutoCAD SHX Text
2.8        CONTROL

AutoCAD SHX Text
C.  The indoor unit shall perform Self-diagnostic Function and Check Mode switching.

AutoCAD SHX Text
D.  Temperature changes shall be by 1ºF increments with a range of 61 - 88ºF (16-31ºC).

AutoCAD SHX Text
E.  The microprocessor located in the indoor unit shall have the capability of sensing return air

AutoCAD SHX Text
temperature and indoor coil temperature, receiving and processing commands from the

AutoCAD SHX Text
wireless or a wired controller, providing emergency operation and controlling the outdoor

AutoCAD SHX Text
unit.

AutoCAD SHX Text
F.   The system shall be capable of automatically restarting and operating at the previously selected

AutoCAD SHX Text
conditions when the power is restored after power interruption.

AutoCAD SHX Text
G.  Control system shall control the continued operation of the air sweep louvers, as well as

AutoCAD SHX Text
provide On/Off, System/Mode function.

AutoCAD SHX Text
H.  The indoor unit shall have a wired wall mounted remote controller.

AutoCAD SHX Text
2.9        WIRED REMOTE CONTROLLER

AutoCAD SHX Text
A.  The Wired Remote Controller shall require a terminal interface for communications. Interface

AutoCAD SHX Text
will be mounted at the indoor unit. A two (2) conductor, stranded, 22 AWG twisted pair,

AutoCAD SHX Text
jacketed, cable shall connect the wall controller. Connection shall not be polarity sensitive

AutoCAD SHX Text
and controller wire shall not exceed thirty-three (33) feet (10m) length.

AutoCAD SHX Text
B.  The wired remote controller shall be approximately 5" x 5" in size and white in color with a

AutoCAD SHX Text
light-green LCD display. The controller shall support a selection from multiple languages

AutoCAD SHX Text
(Spanish, German, Japanese, Chinese, English, Russian, Italian, or French) for display

AutoCAD SHX Text
information. There shall be a built-in weekly timer with up to 8 pattern settings per day.

AutoCAD SHX Text
The controller shall consist of an On/Off button, Increase/Decrease Set Temperature

AutoCAD SHX Text
buttons, a Cool/Auto/Fan/Dry mode selector, a Timer Menu button, a Timer On/Off button,

AutoCAD SHX Text
Set Time buttons, a Fan Speed selector, a Ventilation button, a Test Run button, and a

AutoCAD SHX Text
Check Mode button. The controller shall have a built-in temperature sensor. Temperature

AutoCAD SHX Text
shall be displayed in either Fahrenheit (°F) or Celsius (°C), and Temperature changes shall

AutoCAD SHX Text
be by increments of 1°F (0.5°C). The controller shall have the capability of controlling up

AutoCAD SHX Text
to a maximum of 16 systems, as a group with the same mode and set-point for all, at a

AutoCAD SHX Text
maximum developed control cable distance of 1,500 feet (500 meters).

AutoCAD SHX Text
C.  The indoor units shall be capable of working with single-zone or multi-zone outdoor units.

AutoCAD SHX Text
2.10                   OUTDOOR UNITS

AutoCAD SHX Text
A.  The outdoor units are specifically designed to work with the indoor  units. The outdoor units

AutoCAD SHX Text
must have a thermally fused powder coated finish. The outdoor unit shall be completely

AutoCAD SHX Text
factory assembled, piped and wired. Each unit shall be run tested at the factory.

AutoCAD SHX Text
2.11                   UNIT CABINET:

AutoCAD SHX Text
A.  The casing shall be fabricated of galvanized steel, bonderized, finished with an electrostatically

AutoCAD SHX Text
applied, thermally fused acrylic or polyester powder coating for corrosion protection.

AutoCAD SHX Text
Assembly hardware shall be cadmium plated for weather resistance.

AutoCAD SHX Text
B.  Cabinet color shall be Munsell 3Y 7.8/1.1.

AutoCAD SHX Text
C.  Two (2) mild steel mounting feet, traverse mounted across the cabinet base pan, welded mount,

AutoCAD SHX Text
providing four (4) slotted mounting holes shall be furnished. Assembly shall withstand

AutoCAD SHX Text
lateral wind gust up to 155 MPH to meet applicable weather codes.

AutoCAD SHX Text
2.12                   FAN:

AutoCAD SHX Text
A.  The unit shall be furnished with a direct drive propeller type fan.

AutoCAD SHX Text
B.   The outdoor unit fan motor shall be a direct current (DC) motor and have permanently

AutoCAD SHX Text
lubricated bearings.

AutoCAD SHX Text
C.  The fan motor shall be mounted for quiet operation.

AutoCAD SHX Text
D.  The fan shall be provided with a raised guard to prevent contact with moving parts.

AutoCAD SHX Text
E.   The outdoor unit shall have horizontal discharge airflow.

AutoCAD SHX Text
F.  Outdoor unit sound level shall not exceed 55 dBA.

AutoCAD SHX Text
2.13                   COIL:

AutoCAD SHX Text
A.  The outdoor unit coil shall be of nonferrous construction with lanced or corrugated plate fins on

AutoCAD SHX Text
copper tubing.

AutoCAD SHX Text
B.   The coil shall be protected with an integral metal guard.

AutoCAD SHX Text
C.   Refrigerant flow from the outdoor unit shall be regulated by means of an electronically

AutoCAD SHX Text
controlled, precision, linear expansion valve.

AutoCAD SHX Text
D.   Outdoor unit shall be pre-charged with sufficient R-410a refrigerant for up to twenty five

AutoCAD SHX Text
(25) feet of refrigerant piping for capacities up to 18,000 BTU/h, and up to thirty three (33)

AutoCAD SHX Text
feet of refrigerant piping for capacities above 18,000 BTU/h.

AutoCAD SHX Text
E.   All refrigerant lines between outdoor and indoor units shall be of annealed, refrigeration

AutoCAD SHX Text
grade copper tubing, ARC Type, meeting ASTM B280 requirements, individually insulated

AutoCAD SHX Text
in twin-tube, flexible, closed-cell, CFC-free (ozone depletion potential of zero), elastomeric

AutoCAD SHX Text
material for the insulation of refrigerant pipes and tubes with thermal conductivity equal to

AutoCAD SHX Text
or better than 0.27 BTU-inch/hour per Sq Ft / °F, a water vapor transmission equal to or

AutoCAD SHX Text
better than 0.08 Perm-inch and superior fire ratings such that insulation will not contribute

AutoCAD SHX Text
significantly to fire and up to 1” thick insulation shall have a Flame-Spread Index of less

AutoCAD SHX Text
than 25 and a Smoke-development Index of less than 50 as tested by ASTM E 84 and CAN

AutoCAD SHX Text
/ ULC S-102.

AutoCAD SHX Text
F.  All refrigerant connections between outdoor and indoor units shall be flare type.

AutoCAD SHX Text
2.14                   COMPRESSOR:

AutoCAD SHX Text
A.   The compressor shall be a high performance, hermetic, inverter driven, variable speed, dual

AutoCAD SHX Text
rotary type manufactured by Mitsubishi Electric Corporation.

AutoCAD SHX Text
B.   The compressor motor shall be direct current (DC) type equipped with a factory supplied

AutoCAD SHX Text
and installed inverter drive package.

AutoCAD SHX Text
C.   The outdoor unit shall be equipped with an accumulator.

AutoCAD SHX Text
D.   The compressor will be equipped with internal thermal overload protection.

AutoCAD SHX Text
E.   The outdoor unit must have the ability to operate over the full capacity range with a

AutoCAD SHX Text
maximum height difference of 40 feet and have refrigerant tubing length of 65 feet for

AutoCAD SHX Text
capacities up to 15,000 BTU/h and a maximum height difference of 50 feet and have

AutoCAD SHX Text
refrigerant tubing length of 100 feet for capacities above 15,000 BTU/h between indoor and

AutoCAD SHX Text
outdoor units.

AutoCAD SHX Text
F.   There shall be no need for line size changes. Filters, sight glasses, and traps shall not be

AutoCAD SHX Text
used, and no additional refrigerant oil shall be required.

AutoCAD SHX Text
G.   The compressor shall be mounted so as to avoid the transmission of vibration.

AutoCAD SHX Text
2.15                   ELECTRICAL:

AutoCAD SHX Text
A.   The outdoor unit electrical power supply shall be 208/230 volts, 1-phase, 60 hertz.

AutoCAD SHX Text
B.   The unit shall be capable of satisfactory operation within voltage limits of 187 volts to 253

AutoCAD SHX Text
volts.

AutoCAD SHX Text
C.  The outdoor unit shall be controlled by microprocessors located in the indoor unit and outdoor

AutoCAD SHX Text
unit. A 12 to 24 volt DC data stream shall communicate between the units providing all

AutoCAD SHX Text
necessary information for full function control.
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ONE TO ONE REPLACEMENT OF EXISTING LIGHT FIXTURES, EXIT SIGN AND EMERGENCY WALL PACKS. COORDINATE AND VERIFY EXACT LOCATION IN FIELD.  REWORK AND REWIRE AS REQUIRED. ALL LIGHTING IN COMMON AREA SHALL BE CONTROLLED BY OCCUPANCY SENSOR. 
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KEYED NOTES

AutoCAD SHX Text
1. REFER TO ARCHITECTURAL REFLECTIVE CEILING PLANS FOR EXACT REFER TO ARCHITECTURAL REFLECTIVE CEILING PLANS FOR EXACT LOCATIONS OF CEILING MOUNTED LIGHT FIXTURES. REFER TO ARCHITECTURAL ELEVATIONS FOR MOUNTING HEIGHT OF WALL MOUNTED LIGHT FIXTURES INDOORS AND OUTDOORS. 2. ALL LIGHT FIXTURES IN CEILING SHALL BE BRACED TO THE BUILDING ALL LIGHT FIXTURES IN CEILING SHALL BE BRACED TO THE BUILDING STRUCTURE AND NOT TO THE CEILING. 3. EMERGENCY LIGHTING UNITS AND EMERGENCY BALLASTS SHALL BE EMERGENCY LIGHTING UNITS AND EMERGENCY BALLASTS SHALL BE WIRED INTO ASSOCIATED LIGHTING CIRCUITS AHEAD OF ANY SWITCHED LEGS FOR CONTINUOUS CHARGING AND AC CIRCUIT MONITORING. 4. COORDINATE LOCATIONS AND DIRECTIONAL ARROWS OF ALL EXIT SIGNS COORDINATE LOCATIONS AND DIRECTIONAL ARROWS OF ALL EXIT SIGNS WITH ARCHITECTURAL EGRESS PLAN. 5. PROVIDE IC HOUSING FOR LIGHTING FIXTURE WHERE REQUIRED; PROVIDE IC HOUSING FOR LIGHTING FIXTURE WHERE REQUIRED; COORDINATE WITH ARCHITECTURAL PLANS. 6. STAIRWELL LIGHTS SHALL BE CONNECTED TO SAME LIGHTING CIRCUIT STAIRWELL LIGHTS SHALL BE CONNECTED TO SAME LIGHTING CIRCUIT BOTTOM OF STAIRWELL TO TOP. REFER TO PANEL SCHEDULES. 7. PROVIDE OCC SESNORS FOR ALL OFFICES AND COMMUNITY SPACES PROVIDE OCC SESNORS FOR ALL OFFICES AND COMMUNITY SPACES PER 2015 INTERNATIONAL ENERGY CODE.
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2.08 OUTLET BOXES  Outlet boxes and covers shall be pressed steel, except as noted, and protected against corrosion with zinc applied by the electric galvanizing, hot dipping or sheradizing process. Outlet boxes shall be of sizes and type to accommodate:   1. Structural conditions.   2. Size and number of raceways and conductors or cable entering.   3. Device or fixture for which required.  Outside lighting outlets shall have galvanized or cadmium plated cast iron boxes with gaskets, drilled and tapped to take fixture specified for these locations.  Floor boxes where shown on plans shall be adjustable, watertight, cast iron, with brass cover and flange to match floor finish.  Box shall be drilled and tapped to accommodate entering conduits and furnished with power or low tension pedestal head as indicated.  Furnish in Steel City, National or equal.  Cast Boxes:  Cast feralloy, deep type, gasketed cover, threaded hubs.  2.09 PULL AND JUNCTION BOXES  Sheet Metal Boxes:  ANSI/NEMA OS 3-2012;  galvanized steel.  Sheet Metal Boxes larger than 12 Inches in any Dimension to be hinged enclosure.   Cast Metal Boxes for Outdoor and Wet Location Installations:  NEMA 250; Type 4 and Type 6, flat_flanged, surface-mounted junction box, UL listed as raintight.  Galvanized cast iron box and cover with ground flange, neoprene gasket, and stainless steel cover screws.  2.10 BOXES AND FITTINGS  Outlet boxes and fittings shall be installed at each outlet switch or junction point of conduit.  Outlet boxes shall be as manufactured by Steel City, National or Raco.  2.11 PANELBOARDS Acceptable manufacturers: Square D, Westinghouse and Siemens. Panels: Surface or flush mounted as indicated on the Drawings, complete with panel trim having concealed hinges and trim mounting screws.  Provide locking door with flush catch. Tube: Galvanized. Keys: Provide two keys for each panel.  Make keys interchangeable for panels of same voltage. 120/240 Volt Panelboards: 1 phase, 3 wire, solid neutral design with sequence style bussing and full capacity neutral, composed of an assembly of bolt-in-place molded case automatic  circuit breakers with thermal and magnetic trip and trip free position separate from either ON or OFF positions.  Provide common simultaneous trip for 2 pole breakers.  Provide interrupting ratings of 22,000 AIC for 240 volts. 2.12 DISCONNECT SWITCHES Acceptable manufacturers: Square D, Westinghouse and Siemens. Motor and circuit disconnects shall have an Underwriters' Laboratory label.  Single Phase Disconnect Switches:  Two pole toggle switch and one pole thermo switches.   Shall be rated to protect equipment.   Contractor shall coordinate with equipment served by each disconnect to verify the need for a fused element in the disconnect. Provide such whenever required or recommended by the manufacturer of the equipment served.  2.13 LIGHTING Furnish and install lighting fixtures, lighting equipment and lamps and/or tubes for all lighting outlets as shown on the plans and listed on the fixture schedule.  Furnish and install all mounting accessories, brackets, stems, etc., required for the complete installation of the lighting fixtures.  Fixture wire shall be in strict compliance with the latest National Electrical Code.  No fixture wiring shall be smaller than #l2 AWG.  Wiring shall be protected with tape or tubing at all points where abrasion is liable to occur.  All wiring shall be concealed within fixture construction.  Lighting shall be LED unless otherwise noted. Provide lamps and drivers as listed in the lighting fixture schedule or equals if equals are allowed.   2.14 EMERGENCY LIGHTING UNITS  Provide fully automatic operation on power failure.  Supply 6 volt power with minimum operating time of 1-1/2 hours with both 10 watt sealed beams on.  Provide nickel cadmium battery rated at 16 ampere hours, fully automatic charger with automatic high and low rates, built-in test switch, local sealed beam lights, transfer relay,  high rate charge indicator, battery state indicator, and mounting brackets.  PART 3 - EXECUTION 3.01 FIRE STOPS All penetrations through fire rated walls, ceilings or floors in which raceways and wiring pass shall be sealed with a UL approved fire-stop fitting classified for an hourly rating equal to the rating of the wall, ceiling or floor. 3.02 NOT USED 3.03 SUPPORT INSTALLATION  Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure using precast insert system, expansion anchors, preset inserts or beam clamps.  Use expansion anchors or preset inserts in solid masonry walls, self-drilling anchors or expansion anchor on concrete surfaces; sheet metal screws in sheet metal studs; and wood screws in wood construction.  Do not fasten supports to piping, ductwork, mechanical equipment, or conduit.  Do not use powder-actuated anchors.  Do not drill structural steel or concrete members.  Fabricate supports from structural steel or steel channel, rigidly welded or bolted to present a neat appearance.  Use hexagon head bolts with spring lock washers under all nuts.  In wet locations install free-standing electrical equipment on concrete pads.  Install surface-mounted cabinets and panelboards with minimum of four anchors.  Provide steel channel supports to stand cabinet one inch off wall.  Bridge studs top and bottom with channels to support flush-mounted cabinets and panelboards in stud walls.  3.04 GENERAL WIRING METHODS  Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14 AWG for control wiring.  Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 75 feet, and for 20 ampere. Place an equal number of conductors for each phase of a circuit in same raceway or cable.  Splice only in junction or outlet boxes.  Neatly train and lace wiring inside boxes, equipment, and panelboards.  Make Conductor lengths for parallel circuits equal.  All wires and cables shall be continuous from origin to destination without running splices.  At the end of these wires and cables, a sufficient slack shall be left as may be required for making proper connections.  No grease or other component which contains acids shall be used in pulling wires and cables.  Where solid conductors are to be connected directly to the devices without the use of lugs, such as occurs at lighting switches and plug receptacles, the wire shall be formed into a loop to fit around the screw.  3.05 WIRING INSTALLATION IN RACEWAYS  Pull all conductors into a raceway at the same time.  Use UL listed wire pulling lubricate for pulling 4 AWG and larger wires.  Install wire in raceway after all mechanical work likely to injure conductors has been completed.  Completely and thoroughly swab raceway system before installing conductors.  3.06 CABLE INSTALLATION  Provide protection for exposed cables where subject to damage.  Support cables above accessible ceilings do not rest on ceiling tiles.  Use spring metal clips or cable ties to support cables from structure.  Include bridle rings or drive rings.  Use suitable cable fittings and connectors.  Use solderless pressure connectors with insulating covers for copper wire splices and taps, 8 AWG and smaller.  For 10 AWG and smaller, use insulated spring wire connectors with plastic caps.  
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1.01 GENERAL Architect's General Conditions are a part of this Division.  All work shall be done in strict accordance with all applicable Codes and Regulations of local and State Agencies and utility companies.  This Contractor shall bear the cost of all fees, permits, licenses and taxes and any utility company charges in connection with the work. 1.02 SCOPE Furnish all labor, materials, appliances, fixtures, tools, equipment, and services pertaining to the complete installation and construction of the project's electrical systems. System shall be complete in all respects, tested, accepted and ready to operate. 1.03 SUBMITTALS Submit six (6) copies of manufacturer's drawings of the following to the Architect for approval: Submit information on any other equipment to be used when requested by the Architect or the Engineer. 1.04 GUARANTEE Materials, equipment and workmanship shall have standard warranty against defects in material and workmanship.  Any failure due to defective or improper material, equipment, workmanship or design shall be made good, forthwith, by and at the expense of the Contractor, including any damage done to areas, materials and other systems resulting from this failure.  Guarantee period shall extend for one (1) year from the Date of Acceptance. 1.05 DEFINITION:  As used on Contract Documents, the term "to provide" shall mean "to furnish, install and connect completely in the specified or approved manner the item or material described." 1.06 OPERATING AND MAINTENANCE INSTRUCTIONS Upon completion of the project, the Electrical Contractor shall fully instruct the Owner in the operation, adjustment and maintenance of all equipment and systems furnished. The Electrical Contractor shall provide the Owner with three (3) sets of complete maintenance and operating instructions, and technical data, in booklet form, of all equipment and devices furnished in the Contract. 1.07 CONTRACTOR'S INSPECTION Contract Drawings are diagrammatic and do NOT show every required device, conductor, etc.  The Contractor shall familiarize himself with the existing site conditions, prior to submitting a bid, and shall include all equipment and accessories necessary for complete and operational systems. The Electrical Contractor shall examine the Architectural Drawings, the drawings and specifications of other trades to determine the extent of work.  The Electrical Contractor shall visit the site and become familiar with the project and local conditions before submitting a bid. Drawings are diagrammatic and indicate the general arrangement of systems and work included in the Contract.  If so directed by the Architect or Engineer, the Electrical Contractor shall, without extra charge, make reasonable modifications in the layout to prevent conflict with those of other trades and for proper installation of work.  Refer to the Architect's Reflected Ceiling Plan for exact location of air diffusers, registers and grilles.  The Contractor shall coordinate locations of equipment with all trades before starting construction.  Any modifications to the equipment layout required for installation shall be performed at no additional cost to the Owner. 1.08 ARRANGEMENT OF WORK:  Work shall be coordinated between trades to prevent unnecessary interference.  Work shall present a neat coordinated appearance.  Install work as necessary to provide maximum possible headroom, adequate clearance and ready access for inspection, operation, Code conformance, safe maintenance and repair.  Where space appears inadequate, consult the Owner before proceeding with installation. 1.09 INSURANCE:  Furnish insurance certificates required by the Owner. 1.10 PERMITS, LAWS, ORDINANCES, CODES AND STANDARDS:  Obtain and pay for permits, inspections, licenses and certificates required.  Work of this Contract shall meet State Building Code, State Fire Safety Code and other laws, rules and regulations of local, State and Federal authorities; National Fire Protection Association #90A and #90B; Mechanical & Plumbing Codes; 2020 National Electrical Code; and local utility company requirements.  Pay utility company back charges.  Equipment, materials and components listed UL Product Directories, shall bear UL labels. 1.11 WORK BY OTHERS:  The Electrical Contractor shall wire all motors provided under the HVAC Contract.  The HVAC Contractor shall install all motors ready for wiring by the Electrical Contractor and shall furnish and deliver to the Electrical Contractor wiring diagrams for all motor starters for installation and wiring.  The HVAC Contractor shall furnish motor starters, relays and all temperature control equipment to the Electrical Contractor for installation and wiring.  The General Contractor shall perform all excavation, backfill, chases, openings, cutting, patching and finish work. 1.12 FIELD MEASUREMENTS The Electrical Contractor shall verify in the field all measurements necessary for the work.  Verify the mounting heights of receptacles and fixtures with the Architect  before installation. The Electrical Contractor shall coordinate his work with structure, ceilings, ductwork and piping of other trades. 1.13 WORKMANSHIP:  Equipment and materials shall be new, of first quality, selected and arranged to fit properly into spaces indicated.  Install equipment and materials in accordance with manufacturer's recommendations. 1.14 COORDINATION WITH OWNER:  All work shall be scheduled with the Owner.  Interruptions in the Owner's access to the site shall be subject to Owner limitations of date and duration. 1.15 OPERATION OF SERVICES AND UTILITIES:  Shutdown of existing services and utilities shall, without exception, be coordinated with the proper utility and with the Owner as to date, time of day, and duration before any service is interrupted.  Notify the Owner of estimated duration of shutdown period at least ten days in advance of proposed shutdown. 1.16 PROTECTION:  Close open ends of work with temporary covers or plugs during construction to prevent entry of obstructing material or damaging water.  Protect existing property, equipment and finishes from damage.  Repair, to original condition, existing property that has been damaged during execution of the work. 1.17 CLEANING:  Work site must be kept clean.  Rubbish, debris and leftover or excess materials shall be removed daily. 1.18 PAINTING:  Electrical equipment and materials shall have prime coat and standard  manufacturer's finish.  Painting of finished surfaces (excluding ceilings) shall be one coat primer and two coats vinyl base semi-gloss paint.  Painting of ceiling shall be one coat primer and two coats flat white paint.  Primer shall be omitted on repainting of existing surfaces. 1.19 CUTTING AND PATCHING:  Areas disturbed by new construction or demolition shall be patched and repaired to match existing conditions.  Patch painting of ceilings shall include painting of entire ceiling of room involved.  Patch painting of other surfaces shall be to nearest cut-off point. 1.20 WATERPROOFING:  Provide necessary sleeves, caulking and flashing required to make openings waterproof.   1.21 FIREPROOFING:  At closing of each working day, provide temporary firestopping in every opening cut between floors and through fire rated partitions.  Permanent firestops shall be provided around sleeves and at other permanent openings through fire rated partitions and floors, as required.  Materials used for fire stopping shall be Class A "Incombustible" with firestopping capabilities equal to that of adjacent construction. 1.22 BASES AND SUPPORTS:  Provide necessary supports, pads, bases and piers required.  Equipment shall be securely attached to building structure in acceptable manner.  Attachments shall be of strong and durable nature, as determined by the Owner. 1.23 ACCESS:  Provide adequately sized access doors for access to concealed equipment and components requiring servicing or inspection.  Doors shall have fire ratings equal to construction in which they are located. 1.24 TESTS:  Perform tests required by the Owner, legal authorities and agencies. 1.25 SEISMIC REQUIREMENTS:  Submit four (4) copies of a final inspection report which includes:  sealed certification by a Structural Engineer with P.E. registration in the state in which the project is located, that:  Engineer has reviewed the project.  Engineer has approved the use of the devices for the particular applications.  The devices satisfy Specification and Code mandated seismic criteria.
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1.26 ELECTRICAL IDENTIFICATION: Provide wire markers on each conductor in panelboard gutters, pull boxes, and at load connection.  Identify with branch circuit or feeder number for power and lighting circuits, and with control wire number as indicated on equipment manufacturer's shop drawings for control wiring.  Provide neatly typed directory in door of each branch circuit panelboard identifying each circuit, its use, and breaker size. Prepare directory only after all circuit adjusting for phase balancing has been completed.  Provide typed legend of circuits in each main circuit board and distribution panel. PART 2 - PRODUCTS 2.01 RACEWAYS Flexible steel conduit shall have an integral bond wire for grounding.  Liquid-tight flexible conduit shall be used where flexibility and protection from liquids, vapors, or solids is needed.  Aluminum conduit and fittings will not be allowed unless specifically noted on drawings.  A. Rigid Metal Conduit and Fittings: Rigid Steel Conduit:  ANSI C80.1-2005.  Fittings and Conduit Bodies:  ANSI/NEMA FB 2.10-2003; threaded type, material to match conduit. B. Intermediate Metal Conduit (IMC) and Fittings: Conduit:  Galvanized steel. ANSI C80.3-2005 Fittings and Conduit Bodies:  ANSI/NEMA FB 2.10-2013; use fittings and conduit bodies specified above for rigid steel conduit.  C. Electrical Metallic Tubing (EMT).  Electrical Metallic Tubing. ANSI C80.6-2005  Fittings and Conduit Bodies:  Material to Match.  D. Liquidtight Flexible Conduit and Fittings: Conduit:  Flexible metal conduit with PVC jacket.  Fittings and Conduit Bodies:  ANSI/NEMA FB 2.20-2012.  E. Surface Metal Raceways: As manufactured by Wiremold, Inc., type and size as indicated on Drawings. F. PVC Raceways: PVC Raceways: As installed per Article 352 of the NEC. G. Conduit Supports: Conduit Supports: Conduit Clamps, Straps, and Supports:  Steel or malleable iron. 2.02 SLEEVES  Through fire rated building elements: UL approved for the application and rating.  Through new construction: 18 gage galvanized sheet metal, flush with surface on both sides.  Through existing construction: Neatly core-bored hole or schedule 40 steel pipe sleeve, securely mortared into place.   Wet Locations: Extend sleeve 2" above finished floor. If hole is core-bored, provide sheet metal collar sealed to opening, extending 2" above floor.  2.03 WIRE AND CABLE  Thermoplastic - insulated Building Wire:  NEMA WC 70.  Rubber-insulated Building Wire:  NEMA WC 70.  Feeders and Branch Circuits Larger Than 6 AWG;  Copper, stranded conductor, 600 volt insulation, THW, THHN/THWN.  Feeders and Branch Circuits 6 AWG and Smaller:  Copper conductor, 600 volt insulation, THW OR THHN/THWN, stranded conductor. Control Circuits:  Copper, stranded conductor 600 volt insulation, THW, THHN, THWN, XHHW. Wire sizes #14 and larger shall be stranded.  All sizes called for in the specifications or on the plans are American Wire Gauge sizes.  Conductors shall be copper, unless noted differently. All wire shall be factory color-coded with a separate color for phase, switch and neutral used consistently throughout.  The neutral wire of all branch circuits shall be white.  Green shall be used for equipment grounding conductors.  Feeders shall be phase color coded at all access points.  The use of MC or SER cable for panel feeders is acceptable where concealed.  Exposed feeders shall be run in EMT or RGC. The use of MC cable for panel feeders is prohibited.  Use appropriate type of rigid metal raceway. The use of MC cable and NM cable is acceptable as allowed by code or as unless otherwise noted elsewhere.  Where MC or NM cable is permitted under this specification, its use shall be governed by Article 330 and 334, respectively of the National Electric Code and approved by authorities having jurisdiction. Cables are required to be installed per NEC.  All installation shall be coordinated with construction types and NEC requirements.  Coordinate types of construction with  Architectural plans and specifications.  Install cables in conduit where required by NEC. Provide plenum rated cable where required.  Coordinate with Div. 15. All wiring for branch circuits and grounding shall be provided and installed per NEC requirements.  Any discrepancies to said requirements on drawings shall be verified during bid process with Engineer. Remote Control and Signal Cable: A. Control Cable for Class 1 Remote Control and Signal Circuits:  Copper conductor, 600 volt insulation, rated 90 degree C. individual conductors twisted together, and covered with an overall PVC jacket.   B. Control Cable for Class 2 or Class 3 Remote Control and Signal Circuits:  Copper conductor, 300 volt insulation, rated 90 degree C, individual conductors twisted together, and covered with a PVC jacket; UL listed. 2.04 BRANCH CIRCUITS  Provide all conduits, outlets, wiring for all power, lighting, control, equipment, motor, and special systems in the project.   All Electrical work on the project shall be provided under this Division unless specifically stated elsewhere. 2.05 GROUNDING CONDUCTORS  Furnish grounding conductors as indicated on drawings. All metallic parts of the system, including conduit, raceways, supports, switchboards, transformer neutrals, cabinets, and equipment shall be grounded in accordance with the National Electrical Code, and as indicated on the drawings.  Separate insulated grounding conductor shall be installed in all conduits and in cable assemblies for all branch circuits and feeders.  Outer metal jacket of cables or raceways shall not be used as the only method of grounding. Distribution systems shall be provided with a separate grounding conductor for each three-phase feeder, for each branch circuit having a three phase protective device.  Required grounding conductor shall be installed in raceway with related phase and/or neutral conductors. Equipment grounding conductors are indicated on drawings.  Where not indicated, they shall be provided in accordance with Table 250-122 of the NEC.  Grounding system shall have a resistance of not greater than 3 ohms and shall be measured before equipment is placed in operation.  Ground connectors shall be clamp type and bolts, nuts, lock washer and other components shall insure a permanent, corrosion resistant assembly. Connectors shall be as manufactured by Burndy, Ilsco, or Greaves.  Equipment grounding system shall be connected to ground rod grid for system grounding. Install grounding conductor to ground rod grounding system for telephone service. Ground rods copper clad steel, 3/4" diameter, not less than 10'-0" long. 2.06 SWITCHES AND RECEPTACLES  Switches:  1. 20 Amp - 1P, Hubbell #CBS120-I.  2. 20 Amp - 2P, Hubbell #CBS220-I.  3. 20 Amp - 3-Way, Hubbell #CBS320-I.  4. 20 Amp - 4-Way, Hubbell #CBS420-I  5. 20 Amp - With Pilot Light, Hubbell #1221-IL.  Receptacles:  Specification Grade duplex, three wire, 125 volt, grounding:  1. 20 Amp - Hubbell #5462-I - Ivory.  Face Plates: (With the required number of gangs): Smooth thermoplastic (color selected by Architect) or satin finish stainless 203/204.  Face Plates:  (Wet or Damp Locations) Cast aluminum, gasketed, with double lift covers, Hubbell #5205WO.  2.07 GROUND FAULT INTERRUPTER RECEPTACLES  Duplex, 20A, 125 volt AC, specification grade Ivory, NEMA WD 6-2002, NEMA 5-20K, Hubbell #GFTR20-IU.  Face Plates: (Wet or Damp Locations) Cast aluminum, vertical, gasketed, in-use cover Hubbell #WP826 
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Use split bolt connectors for copper wire splices and taps, 6 AWG and larger.  Tape uninsulated conductors and connectors with electrical tape to 150 percent of the insulation value of conductor.  Thoroughly clean wires before installing lugs and connectors.  Make splices, taps and terminations to carry full ampacity of conductors without perceptible temperature rise.  Terminate spare conductors with electrical tape.  3.07 FIELD QUALITY CONTROL  Inspect wire and cable for physical damage and proper connection.  Torque test conductor connections and terminations to manufacturer's recommended values.  Perform continuity test on all power and equipment branch circuit conductors.  Verify proper phasing connections.  Conduits must be swabbed out and made thoroughly dry before pulling wire and cable.  3.08 HANGERS AND ATTACHMENTS  In general, the following methods of fastening of supports to building structure shall be used.  Bolts and expansion shields to be used in concrete slabs where weight does not exceed 100 pounds per fastening.  Inserts to be used in lightweight concrete structural slabs where weight does not exceed 300 pounds per fastening.  Inserts to be used in heavyweight concrete structural slabs where weight does not exceed 500 pounds per fastening.  Where the aforementioned fastening methods are not applicable or where inserts have for any reason not been provided, supply a steel fishplate (l/4" thick with area required) with thru-bolt for each fastening.  Fishplate assembly shall be chased into slab and grouted flush with top of slab.  Provide such channel or angle iron members as may be necessary to bridge between structural steel and receive supports for fastening.  Such auxiliary steel shall be welded to the structural steel.  Supporting racks of angle iron, flat iron and channel iron members shall be provided for electrical work indicated as being supported from walls where such walls are found to be incapable of supporting the weight.  Where provided, supporting racks shall be rigidly bolted or welded together and adequately braced to provide a substantial structure.  Racks shall be of ample size to provide for a workmanlike arrangement of all equipment thereon.  No metal enclosures of equipment, etc. for surface installation shall be mounted directly on any wall. Provide flat bar members for a minimum of 1/4" space between the wall and metal enclosure shall be installed.  3.09 LOCATION OF OUTLETS  Coordinate work with other trades so that exact roughing locations are available for all devices and equipment.  Locations shown on drawings are subject to modification due to conditions arising during construction. Such changes shall be executed as part of the work of this Section. Verify locations shown on drawings with Architect and/or Owner, correcting discrepancies as they arise, all at no additional cost to the Owner.  Outlets in equipment spaces shall be roughed after final location of piping and equipment has been established.  Dimensions scaled from Electrical or Mechanical Drawings shall not be relied on in locating outlets. Use only Architectural Drawings for the determination of measurement of work in the field.  3.10 RACEWAY INSTALLATION  Exposed raceways passing through walls, floors or ceilings shall be fitted with escutcheon plates.  Installation of raceways shall not weaken the building elements, and shall not affect their fire resistance rating.  Install conduit and raceways plumb and level, parallel to lines of building.  All conduits and raceways to be concealed, except as noted on the Drawings.  Conduits that cannot be concealed shall be brought to the attention of the Architect so he can render an alternate conduit method.  Use of surface mounted raceways shall be approved only by Architect and Engineer.  Cut conduit square using a saw or pipe cutter; de-burr cut ends.  Bring conduit to the shoulder of fittings and couplings and fasten securely.  Use conduit hubs or sealing locknuts for fastening conduit to cast boxes, and for fastening conduit to sheet metal boxes in damp or wet locations.  Install no more than the equivalent of four 90-degree bends between boxes.  Use conduit fittings to make sharp changes in direction, as around beams.  Use hydraulic bender or factory elbows for bends in conduit larger than 2 inch size.  Avoid moisture traps where possible; where unavoidable, provide junction box with drain fitting at conduit low point.  Use suitable conduit caps to protect installed conduit against entrance of dirt and moisture.  Provide No. 12 AWG insulated conductor or suitable pull string in empty conduit, except sleeves and nipples.  Install expansion joints where conduit crosses building expansion joints.  Where conduit penetrates fire-rated walls and floors, provide mechanical firestop fittings with UL listed fire rating equal to wall or floor rating.  3.11 CIRCUITING  Connect each device, fixture or equipment item to the appropriate poles of the proper panel.  Arrange branch circuits to balance the loads on the phases of the panel feeder. Where 120 volt, 3 or 4 wire circuits are indicated, the circuit shall consist of separate phases and a common neutral. Maximum phase unbalance shall not exceed 10%.  3.12 GROUNDING CABLES  Lay grounding cables slack to prevent damage. Connections to have bright, clean, metal contact. Connections to be readily accessible for inspection and for checking resistance of ground system.  3.15 CONDUIT SIZING, ARRANGEMENT, AND SUPPORT  Size conduit for conductor type and number installed, 3/4 inch minimum size.  Arrange conduit to maintain headroom and present a neat appearance.  Route exposed conduit and conduit above accessible ceilings, parallel and perpendicular to walls and adjacent piping.  Maintain minimum 6 inch clearance between conduit and piping.  Maintain 12 inch clearance between conduit and heat sources such as flues, steam pipes, and heating appliances.  Arrange conduit supports to prevent distortion or alignment by wire pulling operations.  Fasten conduit using galvanized straps, lay-in adjustable hangers, clevis hangers, or bolted split stamped galvanized hangers.  Group conduit in parallel runs where practical and use conduit rack constructed of steel channel with conduit straps or clamps.  Provide space for 25 percent additional conduit.  Do not fasten conduit with wire or perforated pipe straps.  Remove all wire used for temporary conduit support during construction, before conductors are pulled.  Support conduit at a maximum of 10 feet on center.  Refer to the following articles of the NEC: 1. Intermediate Metal Conduit:  Art 342.30 Intermediate Metal Conduit:  Art 342.30 Art 342.30 2. Rigid Metal Conduit:    Art 344.30 Rigid Metal Conduit:    Art 344.30 Art 344.30 3. Electrical Metallic Tubing:   Art 358.30 Electrical Metallic Tubing:   Art 358.30 Art 358.30 4.  Rigid Polyvinyl Chloride Conduit: Art 352.30 Rigid Polyvinyl Chloride Conduit: Art 352.30 Art 352.30 All conduits and cable assemblies are to be concealed unless otherwise noted. 3.16 CONTINUITY  Complete raceway systems shall become metallically continuous and shall be thoroughly grounded in accordance with requirements of the National electrical Code and its latest revisions.  3.17 CONDUIT/RACEWAY SCHEDULE  Wet Interior Locations:  Rigid steel.  Dry Concealed Locations:  EMT.   Dry Exposed Locations:   Rigid steel or IMT, surface metal raceways.   3.18 DEVICE INSTALLATION  Install wall switches 48 inches above floor, OFF position down.  Install wall dimmers 48 inches above floor.  Separate adjacent dimmers as instructed by manufacturer to prevent a requirement for derating of dimmers.  Do not use common neutrals.  Install convenience receptacles l8 inches above floor, 6 inches above countersS backsplash grounding pole on bottom.  Install specific-use receptacles at heights shown on Contract Drawings.  
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Install decorative plates on switch, receptacle, and blank outlets in finished are areas, using jumbo size plates for outlets installed in masonry walls.  Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible ceilings, and on surface-mounted outlets.  Install devices and wall plates flush and level.  Verify all mounting heights with architectural drawings.  Coordinate device locations with architectural details.  3.19 COORDINATION OF BOX LOCATIONS  Provide electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, equipment connections, and code compliance.  Electrical box locations shown on Contract Drawings are approximate unless dimensioned.  Verify location of boxes and outlets prior to rough-in.  Locate and install boxes to allow access.    Locate and install to maintain headroom and to present a neat appearance.  Locate boxes in masonry walls to require minimum cutting.  Coordinate masonry cutting to achieve neat openings for boxes.  Provide knockout closures for unused openings.  Support boxes independently of conduit except for cast boxes that are connected to two rigid metal conduits, both supported within 12 inches of box.  Provide recessed outlet boxes in finished areas; secure boxes to interior wall and partition studs, accurately positioning to allow for surface finish thickness.  Use stamped steel stud bridges for flush outlets in hollow stud wall, and adjustable steel channel fasteners for flush ceiling outlet boxes.  Align wall-mounted outlet boxes for switches, and similar devices.  Boxes shall set plumb and true in building surface and furnished with suitable plaster rings where so required.  3.20 PULL AND JUNCTION BOX INSTALLATION  Locate pull boxes and junction boxes above accessible ceilings or in unfinished areas.  Support pull and junction boxes independent of conduit.  3.21 PANELBOARD INSTALLATION Provide mounting brackets, busbar drilling, and filler pieces for unused spaces.  Prepare and affix typewritten directory to inside cover of panelboard indicating loads controlled by each circuit. 3.22 LIGHTING Verify all ceiling types and construction before ordering lighting fixtures to confirm that final ceilings approved for installation and the lighting fixtures are compatible to each other in all respects.  Lighting fixtures shall not be installed until finished coat of paint has been applied to ceilings and walls and allowed to dry thoroughly.  Any fixtures, reflectors, or glassware broken prior to the time of final inspection must be restored without cost to the Owner.  Just prior to occupancy, all fixtures shall be relamped with new lamps, if needed.


	Aldrich Library - Mechanical 100% Set.pdf
	PLM - M-110 - Basement & 1st-Layout1
	Sheets and Views
	Layout1


	PLM - M-120 - 2nd-Layout1
	Sheets and Views
	Layout1


	PLM - M-200 - Detail Plan-Layout1
	Sheets and Views
	Layout1


	PLM - M-300 - Specification Plan-Layout1
	Sheets and Views
	Layout1



	Aldrich Library - Electrical 100% Set.pdf
	Sheets and Views
	PLM - E-110 - Basement & 1st-Layout1
	PLM - E-120 - 2nd-Layout1
	PLM - E-200 - Electricl Details-Layout1
	PLM - E-300 - Electricl Specifications-Layout1



