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SECTION 15720
SECTION 23 73 13
INDOOR AIR HANDLING UNIT

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Applied Air Handling Units.

1.02  PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION

A. Section 15950 - Controls and Instrumentation: Thermostats and control components.

B. Section 16180 - Equipment Wiring Systems: Thermostats and control components.

1.03  RELATED SECTIONS

A. Section 01513 - Temporary Heating, Cooling, and Ventilating.

B. Section 15121 - Expansion Compensation.

C. Section 15290 - Duct Work Insulation.

D. Section 15751 - Glycol System.

E. Section 15900 - Building Automation and Control Systems

F. Section 15950 - Controls and Instrumentation.

G. Section 16180 - Equipment Wiring Systems: Electrical supply to units.

1.04  REFERENCES

A. AHRI 410 - Standard for Forced Circulation Air-Cooling and Air Heating Coils.

B. AHRI 430 - Standard for Central Station Air Handling Units.

C. UL 1995 - Heating and Cooling Equipment.

D. NFPA 90 A & B - Installation of Air Conditioning and Ventilation Systems and Installation of Warm Air Heating and Air Conditioning Systems.

E. UL 181 - Factory-Made Air Ducts and Connectors.

F. ANSI/AFBMA 9 Load Ratings and Fatigue Life for Ball Bearings.

G. SMACNA - HVAC Duct Construction Standards.

H. AHRI 260 - Standard for Sound Rating of Ducted Air Moving and Conditioning Equipment.

I. NEMA MG1 - Motors and Generators.

J. ASTMB 117 - Standard Practice for Operating Salt Spray Apparatus.

1.05  QUALITY ASSURANCE

A. ISO 9001 Certification.

B. Certify air-handling units in accordance with AHRI 430.

C. Air Coils: Certify capacities, pressure drops and selection procedures in accordance with current AHRI 410 standard.

1.06  SUBMITTALS

A. Submit unit performance data including: capacity, nominal and operating performance.

B. Submit Mechanical Specifications for unit and accessories describing construction, components and options.

C. Submit shop drawings indicating overall dimensions as well as installation, operation and service clearances. Indicate lift points and recommendations and center of gravity. Indicate unit shipping, installation and operating weights including dimensions.

D. Provide fan curves with specified operating point clearly plotted.

E. Submit data on electrical requirements.  Include safety and start-up instructions.

1.07  REGULATORY REQUIREMENTS

A. Unit shall be manufactured to conform to UL 1995 Standard and shall be listed by either UL/CUL or ETL.  Units shall be provided with listing agency label affixed to unit.

B. In the event the unit is not UL/CUL approved, the contractor shall, at his/her expense provide for a field inspection by a UL/CUL or ETL  representative to verify conformance.  If necessary, contractor shall perform modifications to the unit to comply with UL/CUL or ETL as directed by the representative, at no additional expense to the owner.

C. Certify air-handling units in accordance with AHRI 430.  If air-handling units are not certified in accordance with AHRI 430, contractor shall be responsible for expenses associated with testing of the units after installation to verify performance of fan(s).  Any costs incurred to adjust fans to meet scheduled capacities shall be the sole responsibility of the contractor.

1.08  DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's installation instructions for rigging, unloading, and transporting units.

B. Units shall ship fully assembled up to practical shipping and rigging limitations.  Units not shipped fully assembled shall have tags on each section to indicate location and orientation in direction of airflow.  Each section shall have lifting lugs to allow for field rigging and final placement of section.

C. Deliver units to site with fan motors, sheaves, and belts completely assembled and mounted in units.  If these components are not completely assembled, contractor shall be responsible for all expenses associated with installation, testing, and vibration balancing of fan(s).

D. Store units in a clean dry place and protect from weather and construction traffic.  Handle carefully to avoid damage to components, enclosures, and finish.

1.09  START-UP AND OPERATING REQUIREMENTS

1.010  Do not operate for any purpose, temporary or permanent, until ductwork is clean, filters in place, bearings lubricated (if applicable), condensate properly trapped, piping connections verified and leak-tested, belts aligned and tensioned, all shipping braces removed, bearing set screws torqued, and fan has been test run under observation.

1.011  WARRANTY

A. The original equipment purchaser shall provide, at no additional cost, a STANDARD PARTS WARRANTY that covers a period of one year from unit start-up or 18 months from shipment, whichever occurs first.  This warrants that all products are free from defects in material and workmanship and shall meet the capacities and ratings set forth in the equipment manufacturer's catalog and bulletins.

PART 2  PRODUCTS

2.01  ACCEPTABLE MANUFACTURERS

A. Approved Manufacturers:

1. Trane     Packaged Climate Changer

2. Carrier   Model 39L

3. McQuay   Destiny

2.02  GENERAL

A. Manufacturer shall provide unit arranged for draw-through application.  Unit layout and configuration shall be defined in project plans and schedule.  Blow-through is only acceptable when consideration is given to capturing downstream moisture carryover.  Considerations include downstream moisture eliminators and/or extended blank modules with condensate drain pans.

2.03  UNIT CASING

A. The entire air handler shall be constructed of G90 galvanized steel. Casing finished to meet ASTMB 117 250-hour salt-spray test.  The removal of side panels shall not affect the structural integrity of the unit. All removable panels shall be gasketed to minimize air leakage.  Contractor shall be responsible to provide connection flanges and all other framework that is needed to properly support the unit.

B. Access panels and/or access doors shall be on both sides of the unit in all sections to allow easy access to drain pan, coil(s), motor, drive components and bearings for cleaning, inspection, and maintenance.

C. Access panels and access doors shall be double wall construction to prevent damage to insulation during routine maintenance.

D. Access panels shall be fully removable without the use of tools to allow complete access for inspection and cleaning off all interior surfaces.  Opening/latching of access doors shall not require the use of tooling.

E. Access panels shall be held in place with heavy duty metal latches.  Access doors shall be held in place with heavy duty metal latches and metal hinges.  Sheet metal screws as a fastening device for access panels or doors are not acceptable.

F. Unit shall have double-wall construction in at least the cooling coil section to prevent the absorption of water by the insulation.

G. Insulation - High density, matte faced - Interior surface of unit casing acoustically and thermally.  Insulation shall have a minimum R-value of 4 and shall be UL listed.  The installation shall comply with NFPA-90A and B requirements.

2.04  FANS

A. Provide Single-wheel FC fans as specified on the schedule.  Due to additional maintenance often required on dual-wheel fans, dual-wheel fans shall not be acceptable.  Fan shafts shall be solid, coated with a rust inhibiting coating, and properly designed so that fan shaft does not pass through first critical speed as unit comes up to rated RPM.  Fans shall be statically and dynamically tested by the manufacturer for vibration and alignment as an assembly at the operating RPM to meet design specifications.  If fans are not factory-tested for vibration and alignment, the contractor shall be responsible for cost and labor associated with field balancing and certified vibration performance.  Fan wheels shall be keyed to fan shafts to prevent slipping.

B. Manufacturer shall provide permanently-lubricated bearings with engineering calculations for proof of bearing life.

C. External isolation shall be furnished by the contractor in order to avoid transmission of noise and vibration through ductwork and building structure.

D. Fan modules shall have a minimum of one access panel or door located on the drive side of the unit to allow inspection and maintenance of the fan, motor, and drive components.  Construct panels and doors per section 2.03, Paragraphs C, D and E.

E. MOTORS AND DRIVES

1. All motors and drives shall be factory-installed and run tested.  All motors shall be installed on a slide base to permit adjustment of belt tension.  Slide base shall be designed to accept all motor sizes offered by the air-handler manufacturer for that fan size to allow a motor change in the future, should airflow requirements change.  Fan sections without factory installed motors shall have motors field installed by the contractor.  The contractor shall be responsible for all costs associated with installation of motor and drive, alignment of sheaves and belts, run testing of the motor, and balancing the assembly.

2. Motors shall be open drip-proof with permanently sealed ball bearings.

3. Motors shall be selected to operate continuously at 104 F (40 C) ambient without tripping on overloads. Motors shall have a +/- 10 percent voltage utilization range to protect against voltage variation.  Motors shall be in compliance with EPACT when applicable.

4. V-Belt Drive shall be rated at 1.2 times the motor nameplate.

5. Manufacturer shall provide for each fan a nameplate with the following information to assist air balance contractor in start up and service personnel in maintenance:

a. Fan and motor sheave part number

b. Fan and motor bushing part number

c. Number of belts and belt part numbers

d. Fan design RPM and motor HP

e. Belt tension and deflection

f. Center distance between shafts

2.05  COILS

A. Install coils such that headers and return bends are enclosed by unit casing to ensure that if condensate forms on the header or return bends, it is captured by the drain pan under the coil.

B. Coils shall be manufactured with plate fins to minimize water carryover and maximize airside thermal efficiency.  Fin tube holes shall have drawn and belled collars to maintain consistent fin spacing to ensure performance and air pressure drop across the coils as scheduled.  Tubes shall be mechanically expanded and bonded to fin collars for maximum thermal conductivity.  Use of soldering or tinning during the fin-to-tube bonding process is not acceptable due to the inherent thermal stress and possible loss of bonding at that joint.

C. Construct coil casing of galvanized steel.  End supports shall have belled tube holes to minimize wear of the tube wall during thermal expansion and contraction of the tube.

D. On stacked cooling coils, intermediate drain pans shall be installed between the coils.  Intermediate drain pans shall have drop tubes to guide condensate to the main drain pan, thus preventing flooding of the lower coils that would result in moisture carryover.

E. Refrigerant Cooling Coils

1. Refrigerant suction and liquid connections shall be clearly labeled on outside of units.

2. Coils shall be proof tested to 450 psig and leak tested to 300 psig air pressure under water.  After testing, insides of tubes shall be air dried, charged with dry nitrogen, and sealed to prevent contamination.

3. Refrigerant suction and liquid headers shall be constructed of copper tubing.  Suction connections shall penetrate unit casings to allow for sweat connections to refrigerant lines.

4. Tubes shall be 1/2 inch O.D. minimum 0.016 inch thick copper.  Fins shall be aluminum.

5. Coils shall have equalizing type vertical distributors sized in conjunction with capacities of coils.

F. Electric Coils

1. Electric heat shall be factory installed in the air handler and shipped complete to the job site.  For blow-thru applications, a diffuser plate shall be installed between the supply fan and electric heater.  The complete air handler shall be UL/CUL or ETL listed as shipped from the manufacturer.  If air handler is not UL/CUL or ETL listed, contractor is responsible for expenses associated with field inspection and site licensing to UL/CUL or ETL.

2. Voltage as shown on the schedule.

3. Electric heater shall use magnetic contactors.

2.06  BASE-LEVEL DRAIN PAN

A. Base-level drain pans shall be provided with sealed double-wall construction of polymer or stainless steel.  Insulation shall be encased between exterior and interior walls.

B. Units with cooling coils shall have drain pans under complete cooling coil section that extend beyond the air-leaving side of the coil to ensure capture of all condensate in section.  Cooling coil drain pans shall be sloped in 2 planes, pitched toward drain connections to ensure complete condensate drainage when unit is installed level and trapped per manufacturer's requirements.  All drain pan connections, piping, and piping connections extending from stainless steel drain pans shall be constructed of stainless steel.  The contractor is responsible to ensure the unit is installed level, trapping is provided in accordance with manufacturer's requirements, and visually inspected to ensure proper drainage of condensate.

C. Flat drain pans shall be acceptable in sections that may have incidental, but not continuous, contact with moisture.  Flat drain pans shall be accessible for cleaning.

D. Coil shall be mounted above the drain pan to facilitate easy and complete inspection and cleaning of drain pan and coil.  Coil may not sit in drain pan.

2.07  FILTERS

A. Provide factory-fabricated filter section of the same construction and finish as unit casings.  Filter section shall have filter guides and access door(s) extending the full height of the casing to facilitate filter removal.  Construct doors in accordance with Section 2.03 Paragraphs C, D, and E.  Provide filter blockoffs as required to prevent air bypass around filters.

2.08  DAMPERS

A. All dampers shall be internally mounted.  Dampers shall be premium ultra low leak and located as scheduled.  Dampers shall be Ruskin CD60 double-skin airfoil design or equivalent for minimal air leakage and pressure drop.  Leakage rate shall not exceed 5 cfm/square foot at one inch water gauge and 9 cfm/square foot at 4 inches water gauge.  All leakage testing and pressure ratings shall be based on AMCA Publication 500.  Manufacturer shall submit brand and model of damper being provided

2.09  EXTERNAL FACE AND BYPASS

A. Provide an external face and bypass section as shown on the drawings.  Casing shall be constructed per Section 2.03, Paragraphs C, D, and E.  Insulation shall be per Section 2.03, Paragraph G.  Contractor shall be responsible for construction of bypass duct, including fabrication, installation, and fabrication of return opening into unit.

PART 3  EXECUTION

3.01  EXAMINATION

A. Verify that surfaces are ready to receive work and opening dimensions are as noted on drawings.
B. Verify that required utilities are available, in proper location, and ready for use.

C. Beginning of installation means installer accepts existing surfaces.

3.02  INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Locate units as indicated, level and shim units, and anchor to structure.

C. Protect units with protective covers during balance of construction.

D. Provide units with shut-off valve on supply and lockshield balancing valve on return piping. If not easily accessible, extend vent to exterior surface of cabinet for easy servicing.

3.03  CLEANING

A. Clean work.

B. After construction is completed, including painting, clean exposed surfaces of units. Vacuum clean coils and inside of cabinets.

C. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials available from manufacturer.

D. Install new filters.

PART 4  SEQUENCE OF OPERATIONS

END OF SECTION
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