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SECTION 23 05 10 - ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT
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1.1 RELATED DOCUMENTS i
A. The general provisions of the Contract, including the Conditions of the Contract (General, Supplementary, and
other Conditions) and Division 00 and 01 as appropriate, apply to the Work specified in this Section.
B. Refer to all Sections, as well as the Specifications for the other various trades and materials and be thoroughly
familiar with all provisions regarding all work.
1.2 SCOPE OF WORK
A. Compliance with National Electric Code Requirements
1. Minimum Requirements:

a. The requirements of this Division supercede the Eminimum” requirements of National Codes
such as NEC in many areas. Where reference to this National Code is made, it is understood
that the requirements of these codes are meant to indicate the Eminimum” requirements
required by these Contract Documents and are not to infer that these Eminimum”
requirements eliminate or in any way diminish the requirements of individual sections of
these Contract Documents.

b. Wherever compliance with this National Code is required, it shall be taken as a minimum
requirement and applicable whenever the Contract Documents are silent with respect to
specific requirements or installation procedures. The Contractor shall as a minimum, comply
with the more stringent of the requirements.

B. Interlock Wiring for Mechanical Equipment
L. Interlocks & Wiring of Mechanical Equipment: It is the intent of the contract documents to note or

include most of the obvious physical wiring, conduit, relays, and necessary interlocks between various
pieces of mechanical/electrical equipment. Plans, details, specifications and drawings however, do not
typically indicate the exact extent and encompassment of all required mechanical/electrical interlocks,
routing, control voltages, conduit, wiring diagrams, etc., between mechanical and electrical devices and
equipment that may be required for the proper operation and sequencing of equipment. Also, typically
not indicated on the drawings is the differentiation between field installed and factory provided wiring
because of the significant differences in requirements between various equipment manufacturerfs
requirements and/or job site conditions. It is the responsibility of this contractor to first verify that all
mechanical related items affecting other trades are properly coordinated, accounted for and included in
pricing prior to bid date. Additional costs for interlocks after bids are received will not be allowed for
failure to coordinate. Reference is made to coordination and responsibility of providing the required
wiring diagrams and requirements between the various subs, etc. It remains however, the responsibility
of this Contractor as further described in the following articles, to properly coordinate, be responsible
for, and to allow for any and all costs associated with the requirements of the equipment
manufacturer@s recommendations in order to preserve guarantees and warranties. (Note: For
informational purposes only) - Typical mechanical/electrical/control/wiring interlocks covered under
this section include but are not limited to the following examples:

Domestic water pump interlocks with aquastats & thermostats.

Exhaust fans and supply fan general ventilation interlocks.

Smoke detector interlocks with supply air fans.

Hi-Limit Temperature (firestat) interlocks with supply air fans.

Lo-Limit Temperature (freezestat) interlocks with supply air fans.

Interlocks between automatic safety float switches in emergency drain pans and respective
fan motors and/or condensing units.

Interlocks between Air Handling Unit EKill” switches and fan motor starters.

Damper interlocks between required fire suppression systems.

Fresh air damper interlocks with supply air fans.

Two speed fan motors, number of conductors, and interlocks between motor starters and fan
speed controllers.
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k. High limit temperature interlocks with unit heater thermostats.

L High and low water level limit interlocks with sump and ejector pumps.

m. All other factory wired mechanical equipment requiring field installed connections and
interfaces.

1.3 SUMMARY OF RESPONSIBILITY

A.

In order to ensure proper operation of mechanical equipment installed, it is the intent of this section of the
specifications to ensure that the Division 23 Contractor is the ultimate party responsible for the proper electrical
installation of the equipment provided under the technical specifications of this Division. Unless the Division 23
Contractor is fully licensed and qualified to provide a complete electrical installation, he shall obtain the services
of a fully qualified electrical Contractor to perform those services required to provide a complete and operational
system. If, however, the services of other Contractors or sub-contractors are required by the Division 23
Contractor in order that the equipment provided is to operate and perform as specified, the Division 23 Contractor
shall obtain, pay for, and coordinate the services of such Contractor(s) in order to provide a complete a fully
operational mechanical system. The Division 23 Contractor shall be fully responsible for the work of all sub-
contractors and shall fully warrant their work in accordance with the requirements of Division 01 of these
specifications.

This section includes the basic requirements for field installed electrical conduits, power circuits, breakers, wiring,
interlocks, and other electrical components which are to become an integral part of mechanical equipment
provided under Division 23. All work performed under this section shall fully as a minimum, comply with
Division 26 Specifications and National Electric Code - (latest edition) and shall be provided as listed below:

1. All Bfield-installed” interlock and/or control/power wiring necessary to provide a complete and
operating mechanical system shall be ultimately provided by, and be the responsibility of the Division
23 Contractor. These components shall include, but are not limited to the following examples:

Automatic Temperature Control panels

Installation and connection of factory installed motors

Variable frequency drives

Motors (single & multi-speed)

Motor starters (single and multi-speed) for all Division 23 equipment

Fire protection control panels

Supply, return, & exhaust fan interlocks

Plumbing fixture automatic flush valves

Interlocks between domestic water circulating pumps & aquastats

Exhaust fan/supply fan interlocks

Filters at AHUBs

AHU, hi-limit temperature interlocks, lo-limit temperature interlocks, smoke detectors, and

other interlocks related to Life Safety protection.

m. Other various interlocks between items of mechanical equipment, safeties, and field wired
interconnections.
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It is the responsibility of the Division 23 Contractor to fully coordinate the electrical requirements of his
mechanical equipment with the Division 26 Contractor prior to bidding and to ensure that other contractors and
divisions are made aware of the requirements of his equipment that he intends to provide. The Division 23
Contractor shall provide wiring and control diagrams of all mechanical, air conditioning, ventilation, plumbing
and /or fire protection equipment clearly delineating between factory wiring and field installed wiring. The
mechanical contractor shall ensure that all field installed wiring, interlocks, etc., required to provide a complete
and operable system are inclusive with his bid.

Specific electrical power requirements (i.e., horsepower and electrical characteristics) where known, for
mechanical equipment are scheduled on the Drawings or within the body of the individual technical
specifications.

Low Voltage Wiring: Low voltage wiring is not typically shown on the contract documents or plans. It remains
however, the responsibility of the Division 23 Contractor to fully coordinate the low voltage electrical
requirements of his mechanical equipment with the Division 26 Contractor prior to bidding and to ensure that
other Contractors and Divisions are made aware of the requirements of his equipment that he intends to provide.
The Division 23 Contractor shall also provide the low voltage wiring and control wiring diagrams of all
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mechanical, air conditioning, ventilation, plumbing and /or fire protection equipment clearly delineating between
factory wiring and field installed wiring.

1. The Division 23 Contractor shall coordinate with the Division 26 Contractor for all necessary power
requirements.
14 REFERENCES
A. NEMA Standards MG 1: Motors and Generators
B. NEMA Standard ICS 2: Industrial Control Devices, Controllers, and Assemblies.
C. NEMA Standard 250: Enclosures for Electrical Equipment.
D. NEMA Standard KS 1: Enclosed Switches.
E. As a minimum, comply with National Electrical Code (NFPA 70).
1.5 SUBMITTALS
A. Motors, Starters, & VFD Drives: Provide manufacturer®s product data. If starters are an integral part of packaged
mechanical equipment, then a separate starter submittal is not required.
B. Submit product data for motors, starters, variable frequency drives and other electrical components with submittal
data required for the equipment for which it serves, as required by the individual equipment specification sections.
1.6 QUALITY ASSURANCE
A. All electrical components and materials shall be UL labeled.

PART 2 - PRODUCTS

2.1 MOTORS

A.

The following are basic requirements for simple or common motors. For special duty motors, more detailed and
specific requirements are specified in Section 230513 — BElectric Motors”.

1. Torque characteristics shall be sufficient to satisfactorily accelerate the driven loads.
Motor sizes shall be large enough so that the driven load will not require the motor to operate in the
service factor range.

3. Temperature Rating: Rated for 50 deg. C environment with maximum 50 deg. C temperature rise for
continuous duty at full load (Class A Insulation).
4. Starting capability: Frequency of starts as indicated by automatic control system, and not less than 5

evenly time spaced starts per hour for manually controlled motors.

5. Service Factor: 1.15 for poly-phase motors and 1.35 for single phase motors.
6. Motor construction: NEMA Standard MG 1, general purpose, continuous duty, Design "B", except "C"
where required for high starting torque.
a. Frames: NEMA Standard No. 48 or 54; use driven equipment manufacturer's standards to
suit specific application.
b. Bearings: Ball or roller or pillow block bearings with inner and outer shaft seals;

re-greaseable, except permanently sealed where motor is normally inaccessible for regular
maintenance; designed to resist thrust loading where belt drives or other drives produce
lateral or axial thrust in motor; for fractional horsepower, light duty motors, sleeve type
bearings are permitted.

7. Enclosure Type: Open drip-proof motors for indoor use where satisfactorily housed or remotely located

during operation; totally enclosed, fan cooled for exterior applications or where specifically indicated

on drawings.

Overload protection: Built-in thermal overload protection.

9. Noise rating: "Quiet"
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10. Efficiency: "Premium Energy Efficient” motors shall have a minimum efficiency as scheduled in
accordance with IEEE Standard 112, test method B. If efficiency not specified, motors shall have a
higher efficiency than "average standard industry motors", in accordance with IEEE Standard 112, test
method B.

11. Nameplate: Indicate the full identification of manufacturer, ratings, characteristics, construction, special
features and similar information.

22 STARTERS, ELECTRICAL DEVICES, AND WIRING
A. Motor Starter Characteristics:

1. Enclosures: Unless otherwise specifically identified, provide NEMA 1, general purpose enclosures with
padlock ears, except in wet or exterior locations, where enclosures shall be NEMA 3R with conduit
hubs, or units in hazardous or dust laden atmospheres or other locations which shall have NEC rating
for that particular proper class and division.

2. Type and size of starter shall be as recommended by motor manufacturer and the driven equipment
manufacturer for applicable protection and start-up condition.

B. Magnetic Starters:

1. Refer to Section 230514 - EMotor Starters” for full requirements of motor starters.

2. As a minimum, provide the following items on each motor starter:

a. Maintained contact push buttons and pilot lights, properly arranged for single speed or
multi-speed operation as indicated.

b. Trip-free thermal overload relays, each phase.

c. Interlocks, pneumatic switches and similar devices as required for coordination with control
requirements of Division 23- EBuilding Automation System” controls sections.

d. Built-in 120 volts control circuit transformer, fused from line side, where incoming electrical
service exceeds 240 volts.

e. Lockable @Off” position handle.

f. H-O-A selector switch.

g. Externally operated manual reset.

h. Under-voltage release or protection.

C. Motor connections:

PART 3 - EXECUTION

1.

Flexible conduit, weatherproof type where installed in damp or wet locations as defined by the NEC,
except where plug-in electrical cords are specifically indicated.

3.1 EXAMINATION
A. Verify equipment physical size and clearances required.
B. Verify electrical interlocks required.
3.2 THERMAL STOPS & BARRIERS
A. Thermal Barriers: Where electrical equipment, conduit, wiring, etc., penetrates or comes into contact with cold or

hot mechanical equipment, provide thermal barriers to prevent intrusion of unconditioned air into mechanical
equipment or to prevent electrical devices from sweating or accumulating condensation.

1.

Examples: Examples of the above include but are not limited to:
a. Air handling conduit penetrations at or into AHU casings.
b. Smoke detectors attachment to hot or cold ductwork.
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33 TRAINING & DEMONSTRATION

A. Provide training as described in individual technical specifications.

END SECTION 23 05 10
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