SECTION 23 05 13
MOTORS AND DRIVES

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Electric motors and drives as required for equipment furnished under this Division.

B. Power factor correction as required for equipment furnished under this Division.

1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 26 29 23:  Variable Frequency Controllers (VFDs)

1.3 PROPOSALS:  The supplier shall submit a list of exceptions to the contract specifications with his proposal.

1.4 SUBMITTALS

A. Provide shop drawings on all motors including manufacturer and nameplate data.

B. Where motors are used with variable frequency drives, shop drawings shall indicate motor’s compatibility with variable frequency drive systems being provided with this Project, including the ability to operate those motors at a reduced fixed speed without a reduction in motor or bearing life.

C. Provide shop drawings and selection data for power factor correction capacitors.

D. Refer to Section 23 05 00 entitled "General Provisions" for shop drawing preparation requirements.

1.5 QUALITY ASSURANCE

A. Motors to conform with NEMA standard enclosures, voltages and mounting configurations.

B. Motors shall conform to construction and installation requirements of National Electrical Code and explosion proof motors shall be Underwriter's Laboratory rated for the Class and Division of service required.

C. Underwriter's Laboratories recognized motor construction and motor-protector combination.

D. Motors shall be 100% production tested to assure compliance with this Specification.

E. A factory load test shall be performed on each energy efficient motor to assure compliance with the energy-efficiency section of this Specification.  Typical test-data on each motor shall be available if requested.

PART 2 - PRODUCTS

2.1 APPROVED MANUFACTURERS

A. Motors:  General Electric, Gould, Marathon, Reliance, Baldor.

B. Power factor correction capacitors: Cornell-Dubelier, General Electric, Sprague, Westinghouse, Zucker.

C. Drives:  Browning, Woods.

D. ELECTRIC MOTORS

E. General:

1. Typically, motor electrical characteristics shall be as follows:

a. Smaller than 1/2 HP - 1 phase, 60 hertz.

b. 1/2 HP and larger - 3 phase, 60 hertz.

c. Refer to equipment schedules on drawings for voltages.

2. Motors are to be started across-the-line unless noted otherwise or as noted below:

a. 208/240 volt:  part winding start for motors 25 HP and above.

b. 480 volt:  part winding start for motors 50 HP and above.

3. Unless otherwise noted, two-speed motors shall be double winding.

4. Select motors with low starting current.  Design motors for continuous duty to provide the running torque and pull-in torque required to suit the load.

5. Generally, motors are to be drip-proof design with NEMA service factors of at least 1.15.  Provide totally enclosed fan cooled (TEFC) or totally enclosed air-over (TEAO, TENV) motors when exposed to the weather or otherwise called for, with 1.0 service factors.

6. Select motors to operate at design conditions without exceeding nameplate ratings using service factor of 1.0.

7. Provide motor nameplates that indicate class of insulation, winding material and service factor in addition to usual electrical data.

8. Provide motor stators made from highgrade steel.  Rotors shall be dynamically balanced, die cast aluminum.  Winding material shall be copper.

9. Motor frames shall be steel.  Motor brackets (ends) shall be steel or cast iron for motor sizes up to and including 50 HP, and cast iron for over 50 HP.

10. Motors shall not be furnished that operate at a higher speed than noted for specific items of equipment.  Unless otherwise noted, speed shall be 1750 rpm.

11. Unless otherwise noted, motors shall be suitable for operation in either direction or rotation.

12. Motors shall be designed for mount orientation for which they are used.

13. Motors 1 HP and larger shall be compatible with variable frequency drive systems.

F. Single Phase Fractional Horsepower Motors:

1. Low Starting Torque, Direct Drive Applications:

a. Permanent Split Capacitor (PSC) starting.  Capacitor wired in series with start-winding and parallel with run winding.

b. Sleeve or ball bearing design.

c. Provide with automatic overload protection.

2. High Starting Torque Applications:

a. Capacitor-start type with starting, pulling and running characteristics to suit the load.

b. Prelubricated ball bearing design.

c. Provide with automatic overload protection, except where automatic restart would endanger personnel or equipment, in which case provide manual reset protector.

G. General Purpose Polyphase Motors:

1. General:

a. Frame/horsepower relationships for single speed motors shall be in conformance with NEMA Standard T-Frame sizes.

b. Motors utilized with a variable speed drive shall be a NEMA "B" design type.

2. Energy Efficient Motors:

a. Motors one (1) horsepower and larger shall be energy efficient type which exceed the Energy Policy Act of 1992, and as defined by the local Utility company, with the following minimum full load efficiencies, based on 1750 RPM open motors and in accordance with the NEMA Nominal Efficiency Rating Procedure:


HP
EFFICIENCY
HP
EFFICIENCY


1
85.5%
25
93.6%


1.5
86.5%
30
94.1%


2
86.5%
40
94.1%


3
89.5%
50
94.5%


5
89.5%
60
95.0%


7.5
91.0%
75
95.0%


10
91.7%
100
95.4%


15
93.0%
125
95.4%


20
93.0%
150
95.8%

b. Motors selected at other than 1750 RPM shall be selected from same motor series as required for the 1750 RPM motors.

3. Insulation System:

a. Insulation system shall have been tested by the manufacturer and be Class B or Class F except for motors utilized with Variable Speed Drives (VSD's).  The manufacturer shall provide Class F insulation for motors connected to VSD's.

b. Unless otherwise noted, motors shall be rated for continuous duty, 40o C. ambient operation.

4. Bearings:

a. Bearing shall be anti-friction type, rated for minimum B-10 life of 20,000 hours, assuming bearing load to be calculated with a NEMA minimum V-belt pulley located so that centerline of the belt load will be located at end of NEMA standard shaft extension.  Bearing housing shall have plugged provision for relubrication on 192T and larger motor frames.

5. Noise Levels:

a. Sound power levels shall be no greater than the guidelines recommended by NEMA (MG1-12.49).

2.2 POWER FACTOR CORRECTION

A. Provide power factor correction capacitors for motors 3 horsepower or larger in accordance with the following requirements.  Capacitors shall be selected so that they do not overcorrect the power factor beyond 99.99% throughout the range of operation of the motor.  Reference to "full load" means the rated motor horsepower not including the service factor.

1. Variable Air Volume Air Handling Units:  Correct fan motors to a minimum 95% power factor when operating at 30% of full load.

2. Variable Speed Pumps:  Correct pump motors to a minimum 95% power factor when operating at 30% of full load.

3. Motors with Constant Load:  Correct to a minimum 95% power factor when operating at 65% of full load.

4. Two Speed Motors:  Correct to a minimum of 95% power factor when operating at 65% of full load at low speed.

5. Direct Expansion Refrigeration Compressors:  Correct compressors to a minimum of 95% power factor when operating in its least loaded condition.

6. 
Note that in many cases high efficiency motors do not meet the above criteria without correction.

B. Motors that operate during emergency situations only, such as fire pumps, smoke exhaust fans and stairway pressurization fans, may be excluded from power factor correction.  In addition, motors connected to variable speed drives shall be excluded from the power factor correction requirements.

C. If equipment is furnished with a control panel, that panel shall come with power factor correction capacitors factory installed and wired.

D. For equipment that does not have a control panel, the equipment supplier shall be responsible for furnishing the capacitors and installing them at either the motor disconnect or motor control center.

E. Individual capacitors shall be dry electrolytic type and enclosed in integrated dust tight enclosure.

F. Capacitors shall be wired such that they are energized only when the load to be corrected is operating.

2.3 MOTOR CONTROLLERS

A. In general, motor controllers will be furnished and installed under Division 16 unless the motor controller is an integral part of a piece of equipment, or noted otherwise.

B. Where control components are factory furnished, a control transformer with fused secondary shall be provided to reduce voltage to 120 volts to operate control and safety devices.

2.4 BELT DRIVES

A. V-belt drives for equipment with motors smaller than 3 horsepower shall be rated for 150% of rated horsepower of the driven equipment with matched pulleys and belts.  V-belt drives for equipment with motors 3 horsepower and larger shall be rated for 200%.

B. Variable pitch drives shall be selected so that the fan speed at the specified operating conditions is approximately centered on the sheave adjustment range.

C. Exposed belt drives shall have OSHA approved guards to completely enclose sheaves and belts.  Guards shall be constructed of expanded metal and reinforced with angle iron and securely fastened to floor or base.  Provide openings at motor and driven equipment shafts for taking tachometer readings.

D. Except as specified otherwise, provide variable sheaves for motors 15 HP and smaller and fixed sheaves for motors 20 HP and larger.

E. Belt driven equipment shall include an adjustable motor base for adjusting belt tension.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install all motors furnished under Division 15, as recommended by manufacturer.

B. Check rotation of motor driven equipment and lubricate as recommended by manufacturer.

C. Align all drive systems and adjust belt tension as recommended by manufacturer.  Remove pulley set screws, install thread locking substance on threads, and reinstall screws, torquing to manufacturer's specifications.

D. Check and adjust belt guards so that no parts are in contact with rotating equipment.

E. After all fan systems have been balanced and the balance report has been submitted and returned by the engineer stamped, "No Exceptions Taken", the contractor shall replace all variable pitch drives with fixed pitch drives to provide the balanced speed of the fan.

F. The contractor shall make necessary sheave changes to balance the system as per the contract documents at no cost to the Owner.
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