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SECTION 23 05 13

COMMON MOTOR REQUIREMENTS FOR HVAC

PART 1 - GENERAL

1.1

1.2

1.3

RELATED REQUIREMENTS

Comply with Division 1 - General Requirements and referenced documents.

Comply with Division 23 Sections, as applicable. Refer to other Divisions for
coordination of work with other trades, as required.

SYSTEM DESCRIPTION

Provide motors for all mechanical equipment furnished under Division 23, as indicated
herein and as illustrated on the Contract Drawings.

All motors shall be of the same manufacture for like pieces of equipment; i.e., air
handling units shall have motors of the same manufacturer. Pumps shall have motors
of the same manufacturer, but both types of equipment are not required to have the
same motor manufacturer.

The following equipment with 3 phase 1 horsepower motors or larger shall be provided
with NEMA Premium efficiency motors as specified herein:

1. Roof Top Units.
2. Large Exhaust Fans.

Three phase, horizontal, NEMA frame induction motors served by AC Adjustable
Frequency Motor Controllers shall be designed to meet the intent of NEMA MG1, Part
31, Section 31.40.4.2 regarding voltage spikes without exception.

SUBMITTALS

Submit shop drawings and product data under provisions of Section 01 33 23 and 23 05
00.

Indicate on submittal the motors proposed for each system of equipment to be installed.
This shall be in tabular form in one location for each type of equipment submitted. The
lack of this information will be grounds for rejection of equipment submittals.

Product Data shall be furnished which shall include:

1. Motor Manufacturer.
2. Motor Type; Open Drip Proof, Totally Enclosed (Fan Cooled or Air Over).
3. Model of Manufacturer.
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4. Motor Horsepower.

Motor RPM.

6. NEMA Motor Efficiency at 25%, 50%, 75%, and 100% of Full Load Rating for
motors served by variable frequency drives; 100% only for constant speed motors
1 HP and larger.

7. Power Factor at 25%, 50%, 75%, and 100% of Full Load Rating for motors served
by variable frequency drives; 100% only for constant speed motors 1 HP and
larger.

8. Service Factor.

N

Certification: Provide manufacturer's literature indicating NEMA premium motor
efficiency as tested in accordance with IEEE Standard 112, Test Method B. Provide
documentation to verify motors served by variable frequency drives meet NEMA MG,
Part 30 for 6-step drives and Part 31 for PWM drives.

Provide closeout documents as required in Division 1.

QUALITY ASSURANCE

Comply with all regulatory requirements in the following order of precedence:

1. Codes, laws, ordinances, rules, regulations or orders of any public authority having
jurisdiction over installation, inspection, and testing, including local codes.

2. Provisions specified in this Section of Specifications.

3. Applicable provisions of standards of National Electric Code (NEC).

Manufacturer shall have been manufacturing the motors as described herein for a
minimum of ten (10) years.

PART 2 - PRODUCTS

2.1

A.

ELECTRICAL MOTORS, GENERAL

All motors furnished under any of the several sections of these specifications shall be of
a recognized manufacturer, be of adequate capacity for the loads involved, and wound
for the electrical characteristics indicated on the Drawings and specified herein. Verify
all job site voltages and power source available before submitting, ordering and
installing any motor or related controls.

Motors shall conform to the standards of manufacture and performance of the National
Electrical Manufacturer's Association (NEMA) as shown in their latest publication.

Motors shall be furnished with an open-frame, unless otherwise noted, or required by
the NEC for the service conditions encountered. Motors exposed to weather shall be
the totally enclosed type suitable for installation in ambient conditions for exposure to
the sun, heat, and rain. Provide explosion proof motors where indicated and as required
for the hazard in which to be installed.
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D. Unless otherwise noted, fractional motors rated at 1/2 horsepower and less shall be
single phase, the motors rated at larger than 1/2 horsepower shall be three phase.
Single phase motors shall be arranged for across-the-line starting.

E. Single phase motors shall be capacitor start, induction run type, and shall be furnished
with motor controller with pilot light where scheduled or indicated. Refer to Section 23
05 14.

F. All motors shall be of the same manufacturer on similar equipment furnished by the
same manufacturer, unless they are an integral part of the piece of equipment to which
they are attached, such as a chiller. Air Handling Units shall have motors of the same
manufacture and pumps shall have motors of the same manufacture; but, pumps and air
handling units are not required to have motors of the same manufacturer.

G. Three phase motors shall generally have the following characteristics:

All copper windings.

Type K, NEMA Design "B".

Normal Starting Torque.

Class B insulation.

Continuous Duty Rated.

40 Deg.C. ambient rated.

Minimum 1.15 Service factor on motors 1 horsepower and larger; 1.25 service
factor on motors 3/4 horsepower and smaller.

8. 1800 RPM unless scheduled otherwise.

9. Oversize steel conduit boxes.

10. Greasable bearings.

11. Stainless steel or aluminum motor nameplates for standard motor information.
12. Cold rolled steel 1045 shaft.

13. Steel frame and splash cover.

Nownhkwd =

H. Where other sections of specifications do not call for premium efficiency motors this
section shall apply to motor requirements. Where premium efficiency motors are
required in the other Sections of these Specifications refer to Article 2.2 herein.

I.  Motor manufacturers shall be Reliance, Baldor, General Electric, A.O. Smith or U.S.
Motors. Other manufacturers will not be considered.

2.2 PREMIUM EFFICIENCY ELECTRICAL MOTORS

A. All premium efficiency electrical motors furnished under any of the several sections of
these specifications shall be of a recognized manufacturer, be of adequate capacity for
the loads involved, and wound for the electrical characteristics indicated on the
Drawings and specified herein. Verify all job site voltages and power source available
before submitting, ordering and installing any motor or related controls.
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B. Motors shall conform to the standards of manufacture and performance of the National
Electrical Manufacturer's Association (NEMA) as shown in their latest publication.

C. Motors shall be furnished with an open-frame, unless otherwise noted, or required by
the NEC for the service conditions encountered. Motors exposed to weather shall be
the totally enclosed type suitable for installation in ambient conditions for exposure to
the sun, heat, and rain. Provide explosion proof motors where indicated and as required
for the hazard in which to be installed.

D. All NEMA Premium efficiency motors shall be three phase.

Except as otherwise specified NEMA Premium efficiency motors shall be drip-proof,
squirrel cage, premium efficiency type as manufactured by A. O. Smith (E Plus III),
Baldor (Super E), Reliance (Duty Master XE), General Electric (Energy Saver), or U.S.
Motors Premium Efficiency NEMA Design B, induction type rated for constant duty
with 40 Deg.C. ambient temperature rise. The motors shall have the following
characteristics:

1800 RPM unless scheduled otherwise.
1.15 Service Factor.

Rigid base.

Serialized and certified.

Stainless steel nameplate.

Class B insulated.

60 Hertz.

High power factor.

Ball Bearings.

WX N RN =

F. Totally enclosed motors and motors served by variable frequency drives shall be Class
F insulated.

G. Minimum Nominal motor efficiencies at 1800 RPM, 208V or 460V, 4 pole (as noted on
drawings), full-load, per IEEE Standard 112, test method B, as defined by NEMA
MG1-12.53, a and b, shall be as follows, along with minimum power factor:
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NOMINAL POWER FACTOR
MOTOR EFFICIENCY
i TEFC ODP TEFC ODP

1 85.5 85.5 84.0 84.0
1.5 86.5 86.5 85.7 85.7
2 86.5 86.5 85.7 85.7
3 89.5 89.5 85.5 85.5
5 90.2 89.5 88.0 88.0
7.5 91.0 91.0 82.0 82.0
10 91.7 91.7 82.0 82.0
15 92.4 93.0 86.0 83.5
20 93.0 93.0 86.5 84.5
25 93.0 93.6 87.5 87.0
30 93.6 94.1 88.5 87.0
40 94.1 94.1 89.0 87.0

Furnish submittal data on all NEMA Premium efficiency motors furnished to include
motor efficiencies as rated in accordance with IEEE Standard 112, Test Method B.

All motors shall be of the same manufacturer on similar equipment furnished by the
same manufacturer, unless they are an integral part of the piece of equipment to which
they are attached, such as a chiller. Air Handling Units shall have motors of the same
manufacture' and pumps shall have motors of the same manufacture; but, pumps and air
handling units are not required to have motors of the same manufacturer.

Each premium efficiency motor shall be warranted for a minimum of three (3) years.

PART 3 - EXECUTION

3.1

INSTALLATION

Motors shall typically be furnished by the manufacturer of the equipment which the
motor will serve.

Motors shall be factory installed in the equipment and be mounted on equipment bases,
wired to a terminal box, connected to the mechanical device to be rotated, and factory
run tested.

When project schedules will not allow the above due to excessive lead time
requirements, the Contractor shall do one of the following all at no additional cost:
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1. Locally procure the specified motors, while meeting all of the above requirements,
and field install the motors on the equipment in accordance with the manufacturer's
installation instructions.

2. Accept factory installed standard efficiency motors and replace with high
efficiency motors as noted above.

D. Motors disconnects will be furnished and installed under Division 26, unless integral
with, or specified to be a part of, the equipment as indicated elsewhere in other sections
of these Specifications. The wiring to the motor and installation of the motor
controller, if not specified to be integral with the equipment, as furnished under other
sections of these specifications, shall also be installed under Division 26.

E. Interlock and control voltage wiring shall be installed as outlined in other Sections of
these Specifications.

END OF SECTION
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