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SECTION 15856 ‑ ADJUSTABLE FREQUENCY DRIVES

PART 1 ‑ GENERAL

1.01 RELATED DOCUMENTS:

A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this Section.

1.02 DESCRIPTION OF WORK:

A.
Extent of air handler adjustable frequency drives work required by this Section is indicated on drawings and schedules, and by requirements of this Section.

B.
Refer to Division 16 sections for power supply wiring from power source to power connection on adjustable frequency drives; not work of this Section.

1.03 QUALITY ASSURANCE:

A.
Manufacturer's Qualifications:  Firms regularly engaged in manufacture of adjustable frequency drives for the HVAC industry with characteristics, sizes, and capacities required, whose products have been in satisfactory use in similar service for not less than five years.

B.
UL Compliance:    Provide adjustable frequency drives and components which are listed and labeled by Underwriters' Laboratories.

1.04 SUBMITTALS:

A.
Product Data:  Submit manufacturer's drive specifications and installation and start-up instructions.

B.
Shop Drawings:  Submit manufacturer's assembly-type shop drawings indicating dimensions, weight loadings, required clearances, and methods of assembly of components.

C.
Maintenance Data:  Submit maintenance data and parts lists.

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING:

A.
Handle adjustable frequency drives and components carefully to prevent damage, breaking, denting and scoring.  Do not install damaged drives or components; replace with new.

B.
Store drives and components in clean dry place.  Protect from weather, dirt, fumes, water, construction debris, and physical damage.

C.
Comply with manufacturer's installation instructions for unloading drives and moving them to final location.

1.06 WARRANTY:

A.
All units shall be warranted for a period of 18 months from date of shipment.  Any warranty expense during that time shall be born entirely by the manufacturer, including any travel costs or living expenses necessary to repair in warranty equipment.

PART 2 - PRODUCTS

2.01 ADJUSTABLE FREQUENCY DRIVE:

A.
GENERAL

1.
The variable torque AC drive shall consist of an adjustable frequency controller capable of driving a standard AC induction motor.

2.
The adjustable frequency controller shall convert 460 volts ±10% three phase 60 HZ utility power to an adjustable frequency output for speed control from 10% to 200% of base speed.  The adjustable frequency control shall be designed exclusively for variable speed applications.  The drive must be modifiable to accept all standard input voltages.

B.
BASIC DESIGN

1.
The adjustable frequency drive (AFD) shall produce adjustable frequency and voltage output.  To eliminate the need for isolation transformers and/or line suppression equipment, input line filters will be an integral part of the input section of the drive.

2.
The adjustable frequency drive shall comply with the FCC rules and regulations part 15 subpart J regarding radio frequency interference.

3.
Line noise created shall be no greater than three percent (3%) harmonic distortion and no more than a 16,400 volt-microsecond commutation notch area, in accordance with IEEE standard 519-1981 for special applications.

4.
Ambient conditions - 0-40oF) to 95% non condensing, elevation to 1000 meters (3300 feet) without derating.

C.
CONTROL PANEL

1.
The operator's control panel shall include the following:

Hand/Off/Auto switch




Local/Remote Switch

Manual Speed Control




Meter Function Selector




Manual Bypass

2.
The control panel shall include a back lit LCD meter that will display % speed, % load or output voltage.  The desired display is selected by a push button.

3.
The control logic for the drive shall contain the following customer adjustment potentiometers:




- minimum speed adjustment




- maximum speed adjustment

- gain and offset adjustments for signal follower




- current limit

4.
The AFD shall include the following drive status indicator lights on the control panel:

- power on

- ready

- overvoltage

- overcurrent

- running at commanded speed

- run

- fault

- reverse

- phase loss

- over temperature

- ground fault

- external fault

5.
In addition, the drive shall contain customer settable DIP switches to control the following functions:

Acceleration Time:  Adjustable from approximately 3 to 280 seconds

Deceleration Time:  Separately adjustable from approximately from 3 to 280 seconds

Fault Counter Reset:  To limit fault reset attempts to seven, the fault counter reset is turned on

Variable Overload:  To protect motor from excess current at low speeds

Individual Selectable Resettable Fault Control:  Automatic functioning of the fault counter reset can be allowed or denied for ground fault, and phase loss fault.  Extended Speed - 20 200%



High Starting Torque:  125% torque can be selected for starting

Follower Selection

Deceleration Control or Coast to Rest

Reverse Rotation

Output Frequency:  50 or 60 Hz

Output Voltages:  200/208, 230, 380, 415, 460 and 575 VAC

6.
The following troubleshooting lights shall be supplied:

Bus Power

Commutation Drive

Conduction Drive




Commutation Power Supply




Run Command

D.
FEATURES

1.
In addition to the start/stop and variable speed features in the drive, the following features shall be supplied as standard:

4-20mA or 0-10VDC follower capability




Floating input (accepts ground signal, 1K ohm impedance to drive ground)




Current limit protection




Independently adjustable acceleration and deceleration




Automatic restart




Over voltage protection




Over temperature protection

Ground fault protection




96% efficiency




All steel enclosure




Hinged, locking door

E.
OPTIONS

1.
Optional features shall include:




A. 
Drive/Off/Line/Test switch




B.
Manual Bypass




C.
Isolation Transformer


F.
QUALITY ASSURANCE

1.
To improve quality and eliminate premature failures, all AFD's shall be pretested at an elevated ambient temperature.

G.
MANUFACTURERS

1.
Subject to compliance with requirements, manufacturers offering adjustable frequency drives which be incorporated in the work include the following:

a.
Toshiba

b.
Reliance

c.
Square D

PART 3 ‑ EXECUTION

3.01 INSPECTION:

A.
Examine areas and conditions under which adjustable frequency drives are to be installed.  Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

3.02 INSTALLATION OF DRIVES:

A.
General:  Install adjustable frequency drives where indicated, in accordance with manufacturer's published installation instructions, complying with recognized industry practices to ensure that system complies with requirements and services intended purposes.

B.
Access:  Provide access space around drives for service as indicated, but in no case less that recommended by manufacturer.

3.03 START-UP AND CLEANING:

A.
The manufacturer shall provide start-up assistance in the form of a factory trained service technician.  When factory authorized start-up is performed, the warranty shall be extended to 36 months from date of shipment.

B.
Cleaning:  Clean factory-finished surfaces.  Repair any marred or scratched surfaces with manufacturer's touch-up paint.

END OF SECTION 15856

____________________________________________________________________________

ADJUSTABLE FREQUENCY DRIVES








15856 -


