SECTION 15857

FACTORY-BUILT RAISED FLOOR AIR COLUMN UNITS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. The requirements of the General Conditions, Supplementary Conditions and the following Specification sections apply to all Work herein:

1. General Requirements

2. Scope of Work

3. Design Conditions

4. Electric Motors and Controllers

5. Vibration Isolation

6. Miscellaneous Equipment

7. Air Filtering

8. Testing, Balancing and Adjusting

1.02 SUMMARY
A. Furnish and install all factory-built raised floor air column units herein specified and as indicated on the Drawings.

1.03 REFERENCE STANDARDS
A. All factory-built raised floor air column units and accessories shall be designed, manufactured and tested in accordance with the latest applicable industry standards including the following:

1. NFPA 90A, 90B, 96 and 255

2. UL 723 and 762

3. Mechanical Power Transmission Association and the Rubber Manufacturers Association, Inc. – “Engineering Standards for Multiple V-Belt Drives - 1972”

4. AMCA 300 and 210-85

5. ISO BS-848-1980 and 1940 G6.3

6. IEEE 444 and 519-1992

7. NEMA ICS-3-303

B. All equipment and material to be furnished and installed on this Project shall be UL or ETL listed, in accordance with the requirements of the authorities having jurisdiction, and suitable for its intended use on this Project.

1.04 SUBMITTALS AND PROPOSALS
A. The following submittal data shall be furnished according to the General Conditions and shall include, but not be limited to:

1. Factory-Built Raised Floor Air Column Units complete with fan and acoustical selection data, calculations, physical dimensions, horsepower and starting requirements, VFD drives, motor details, etc.  Shop Drawings shall specifically confirm that the construction, fabrication, components, features and assembly of the units to be furnished complies with these Specifications.

2. Submit Independent Sound Test data to confirm the Air Column Units meet the required sound performance specified herein.

3. Submit the manufacturers catalog brochure along with the Installation, Operation and Maintenance brochure that details the Air Column Units

B. The factory-built raised floor air column unit manufacturer shall submit a Specification Compliance Report with his bid proposal.  The Compliance Review will be a paragraph-by-paragraph review of the specifications with the following designations “C”, “D”, “E” or “N/A” marked in the right hand margin beside each paragraph.

1.05 WARRANTY
A. Comply with the requirements of the General Conditions.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. The contractor shall base his bid on Air Zone International as scheduled and specified herein. If it complies with these Specifications, the following Alternate Manufacturers will be considered if there is a savings for the owner.

B. The bidding contractor shall submit a written request that details the savings to the owner, if an Alternate Manufacturer is to be considered. Any request for substitution of the Air Column Units must include documents that confirm an Alternate Manufacturer is equal in all respects to the air, thermal and sound performance of the specified brand. If it is equal in all respects and there is a savings to the owner then one of the following Alternate Manufacturers will be considered:

1. Carrier-Racan
2. Rae Enterprises

3. Vibro-Acoustics

C. If it complies with these Specifications, variable speed drive controllers manufactured by one of the following manufacturers will be acceptable:

1. ABB

2. Danfoss/Graham

3. Toshiba

2.02 FACTORY-BUILT RAISED FLOOR AIR COLUMN UNITS
A. General:

1. Factory-built raised floor air column units shall be vertical type with requirements and capacities as listed in the schedules on the Contract Documents and as specified herein.

2. Each air column unit shall be complete with minimum 2” thick double wall casing, plenum or vane-axial type fan, discharge aerodynamic silencer and acoustical inlet and filter assembly, vibration isolators, and variable speed drive as indicated on the Drawings.  The air column unit manufacturer shall provide air filters as specified herein and scheduled in the Contract Documents.  The signal to control the variable speed drive will be received from Division 17 Subcontractor.  The primary air damper electric actuator and other control functions shall be furnished by the Division 17 Subcontractor and field installed. The air column unit and the primary air damper assembly shall be manufactured by the same company to operate as an assembly to control sound.  The units shall comply with the following minimum requirements.

3. Sound Ratings:

a. Each air column unit shall operate for all conditions of air flow including a minimum fan flow rate of ten (10%) percent of the maximum fan air flow and zero to one hundred (0 - 100%) percent primary air flow rate. Each unit serving raised floor air plenum systems shall provide a NC environment in the occupied Tenant space not higher than a NC 40 within 6’ from the air column unit room wall adjacent to the tenant space.  Sound ratings shall be measured adjacent to the raised floor air column units mechanical room in occupied Tenant areas with the under floor discharge from the air column unit constructed as per the Drawings and Specifications.  Sound rating required for the completed installation which includes the primary air damper and the air column unit shall be achieved with the air column unit designed, constructed and installed to comply with the sound criteria listed herein with the air column fan room construction as indicated on the Architectural and Structural Drawings for this Project and with the discharge and inlet conditions as indicated in these Specifications and on the Mechanical Drawings.

b. The air column unit manufacturer shall conduct testing in an independent laboratory approved by the Owner to demonstrate the acoustical and air performance of the air column unit in a mockup similar to Project’s typical air column fan room.  The fan air column room will be equipped with a 9’ high door.  The air column unit manufacturer shall include the costs for the Project Acoustical Consultant to coordinate and witness the tests.  

c. The mockup facility shall include, but not be limited to, the Project’s primary supply air ductwork configuration to the air column unit fan room, return air provisions from the office ceiling plenum to the air column fan room, Project fan room partitions, standard tenant ceiling construction, typical height in the air column fan room, typical ceiling plenum depth above tenant office, Project’s lighting fixtures, Project’s raised floor treatment, etc.  The acoustical measurements shall be made in the mockup tenant office and outside the air column fan room wall at various locations selected by the project Acoustical Consultant with a 1/3 octave band or octave band analyzer and with the unit operating at one hundred (100%) percent, seventy-five (75%) percent, fifty (50%) percent, and twenty (20%) percent of design return air flow from the ceiling plenum with the remainder of the design fan flow being primary air.  Acoustical tests shall also be performed at ninety (90%) percent and eighty (80%) percent of maximum design fan capacity.  A series of test runs described hereinabove shall be conducted at 0.07” WG; 0.10” WG and 0.15” WG pressure in the underfloor plenum space.  If the air column unit manufacturer has conducted the hereinbefore specified acoustical mockup tests with the Project’s typical conditions in an approved independent laboratory and has demonstrated to the Engineer, Acoustical Consultant and Owner compliance with this Project’s specified acoustical performance, the previous independent acoustical laboratory testing will be accepted and the testing will not need to be repeated.

4. Unit Casings:

a. Each unit shall have an air tight sectionalized casing and shall be thermal acoustical type constructed of minimum 18-gauge G 90 galvanized steel with a minimum 1.25 ounces of zinc per square foot on both sides and conform to ASTM A525, coating class, lock-forming quality. All panels shall be reinforced and supported with minimum 18-gauge galvanized steel angles or channels 24” on center with a perforated 22-gauge internal liner. The perforated inner liner shall be minimum twenty-five (25%) percent open.  All perforated liner must have a vapor seal with a UL listed FSK (Foil Scrim Kraft) between the insulation and the perforated liner to protect the insulation from de-laminating.  The casing panels are to be filled with 4”-3# density thermal acoustical, non-combustible, vermin and odor-proof, mildew resistant insulation encapsulated between the inner and outer skin in full accordance with UL 723, ASTM-E84, NFPA 90A and UL 181. Galvanized metal outer sheets may be painted with primer and enamel paint.  The air column unit shall consist of an inlet acoustical/silencer section, filter section, fan section and discharge acoustical silencer section as shown on the Drawings. 

b. Suitable gaskets and duct sealer shall be provided at all joints between casing sections upstream and downstream of the fan unless the casing sections have welded seams.  

c. Provide an integral casing section for 2” thick or 4” thick filter media and frames suitable to accommodate 2”-30% pleated filters. After occupancy of the building the owner may at his option install 4” deep filters without modification to the unit.

d. Each air column unit shall have an integral discharge section under the raised floor to support the unit and deliver the air under the raised floor.  The air column unit casing shall not exceed the maximum width, length and height indicated on the Drawings. 

e. Any air column unit that has a swirl diffuser installed within 5.0 feet of the air column unit discharge opening shall have an integral perforated diffuser on each under floor discharge outlet. The perforated diffuser shall shred the velocity of the discharge air to provide an even under floor pressure. The perforated discharge diffuser shall not increase the required NC 40 sound level of the occupied space.

f. The air column unit manufacturer shall factory prewire the fan motor and variable speed drive to a single point non-fused lockable disconnect switch.  All wiring shall conform to National Electric Code and local code standards for a complete prewired package.  The entire air column unit as assembled at the factory shall be UL or ETL labeled.

g. Access doors on the air column unit shall be the size required for complete access and maintenance. The access panel shall allow for full access to the fan and motor assembly.  The access panels shall be double wall construction identical to the casing construction. Access panels shall have bulb seal type gasketing on the perimeter frame and at least two (4) handles per panel; each access door shall be removable for service.

h. All insulation within the air column unit shall have a composite (insulation, facing and adhesive) fire and smoke hazard rating as tested by procedure ASTM E84, NFPA 90A, UL 181 and 723 not exceeding:







Flame Spread

25







Smoke Developed
50







Fuel Contribution
50

e.
Components such as gaskets, adhesives, mastics and cements, shall have the same component ratings listed above. 

5. Plenum Fan:

a. Fan shall be direct drive plenum fan with an airfoil backward curved aluminum wheels with aluminum inlet flow ring.  The fan and motor shall be assembled on structural tubular frame with open spring isolators having a minimum 1” deflection. Fan and wheel as an assembly shall be AMCA rated.  The air column unit manufacturer shall submit certified fan test curves to the Engineer for review.  

b. High efficiency, inverter duty rated motors for direct driven fans shall be factory mounted directly on the fan support framework, internal to the air column unit.  Each adjustable motor base shall be mounted to a base rigidly supported to the fan structural framework. Refer “Electric Motors and Controllers” for additional requirements.

c. The fan and motor support frame shall be designed to roll completely out of the unit casing to expose the fan and motor for maintenance and service.  The manufacturer shall provide an auxiliary platform cart with welded steel tracks and rollers to accept the fan/motor frame assembly.  (One required.)

d. The air column unit shall have an integral acoustical air deflection assembly at the bottom of the unit to aerodynamically direct the air into the raised floor plenum. Each unit shall be provided with four adjacent openings under the raised floor with two-removable panels that can be arranged to discharge the air in the directions indicated on the Drawings.  The air deflector assembly shall be designed to minimize the exit losses from the air column unit. 

e. The air column unit manufacturer shall supply static and dynamic balanced fans and motors.  Air column unit fans and bearings shall be balanced to a maximum of 1.5 mil peak-to-peak on the horizontal and vertical plane as measured on the fan tubular frame. Balancing shall be to a maximum of 5.0 mil peak-to-peak in the axial direction at the fan rotational frequency and shall be measured adjacent to the fan inlet.  Factory balancing data shall be so certified in writing by the manufacturer to the Engineer prior to shipment of the air column units.  Should the air column unit develop vibration and/or balance problems after installation and prior to the expiration of the warranty period, in the sole opinion of the Engineer or Owner, the unit manufacturer or an independent testing agency shall perform a field balancing test using a portable IRD (or approved equal) balancing machine to verify compliance with the hereinbefore specified balancing requirements. See “Testing, Balancing and Adjusting” specifications for additional field requirements.  The air column unit manufacturer shall replace all components that cannot meet these balance and vibration requirements without additional cost to the Owner.

6. Alternate Vane-Axial Fan:

a. Axial fan casing shall be minimum 14-gauge welded steel, hot dipped galvanized or painted after fabrication, with flange inlet and outlet connections.  To minimize entrance and exit losses, furnish and factory install inlet and outlet aerodynamic silencer sections within the air column unit.

b. High efficiency, inverter duty rated motors for direct driven fans shall be factory mounted directly on the fan support framework, internal to the air column unit.  Each adjustable motor base shall be mounted to a base rigidly supported to the fan structural framework. Refer “Electric Motors and Controllers” for additional requirements.

c. Vane-Axial fan shall be direct drive.  The entire fan assembly shall be mounted on a roll out assembly.  The axial fan shall be equipped with a draw band arrangement on the fan inlet and outlet to allow the fan to be easily removed on the roll out assembly.

d. Each fan shall have a galvanized steel support frame, which will support the fan, and adjustable motor base.  Fan and motor support frame shall be factory mounted on integral minimum 2” deflection spring isolators. 

e. The air column unit shall have an integral acoustical air deflection assembly at the bottom of the unit to aerodynamically direct the air into the raised floor plenum in the directions indicated on the Drawings.  The air deflector assembly shall be designed to minimize the exit losses from the air column unit.

f. The factory fan and motor support frame shall be designed to be completely rolled out of the unit casing to expose the fan and motor for maintenance and service.  A portable platform cart to hold and support the fan/motor support frame whenever the assembly is rolled out of the unit.  (One required.)

g. The air column unit manufacturer shall supply static and dynamic balanced fans and motors.  Air column unit fans and bearings shall be balanced to a maximum of 1.5 mil peak-to-peak on the horizontal and vertical plane as measured at the fan mounting leg.  Balancing shall be to a maximum of 5 mil peak-to-peak in the axial direction at the fan rotational frequency and shall be measured adjacent to the fan inlet end bearing.  Factory balancing data shall be so certified in writing by the manufacturer to the Engineer prior to shipment of the air column units.  Should the air column unit develop vibration and/or balance problems after installation and prior to the expiration of the warranty period, in the sole opinion of the Engineer or Owner, the unit manufacturer or an independent testing agency shall perform a field balancing test using a portable IRD to verify compliance with the hereinbefore specified balancing requirements. The air column unit manufacturer shall replace all components that cannot meet these balance and vibration requirements without additional cost to the Owner.

7. Variable Speed Fan Drive Controllers:  Each air column unit shall have a variable speed drive controller (VSD). The variable speed drives (“VSD”) shall be provided by the air column unit manufacturer and factory recessed into the exterior the air column unit casing by the unit manufacturer.  See Section 15858 for VSD details and requirements.

a.  The air column unit manufacturer shall certify in writing that the fan motors and VSD operate together as a system, fully compatible and without excessive noise or vibration.

PART 3 - EXECUTION

3.01 INSTALLATION
A. All factory-built raised floor air column units shall be installed in accordance with the latest industry standards, per the manufacturer’s recommendations and as indicated on the Drawings. 

3.02 FACTORY TESTING
A. All factory-built raised floor air column units shall be as specified herein and be UL or ETL listed.

B. The air column unit manufacturer shall factory prewire the fan motor to the factory furnished variable speed drive controller (VSD) and lockable non-fused disconnect located on the outside of the air column unit casing. The air column unit shall be factory started to allow the maximum CFM to be programmed; the motor details, maximum speed, maximum amps and other limit points shall also be programmed into the VSD at the factory. 

C. The Owner and/or Engineer may observe the air column units prior to shipment, if he so desires. The Mechanical Subcontractor shall notify the Owner and Engineer in writing two (2) weeks prior to the first air column unit shipment.

3.03 FIELD TESTING
A. Additional field-testing requirements for factory-built raised floor air column units as specified under the Test & Balance Section.
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