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SECTION 237311 – CENTRAL STATION AIR HANDLING UNITS WITH COILS

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Packaged air-handling unit.
Cast-in-place concrete.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 23 Section “Common Results for HVAC”.
Division 23 Section “Expansion Fittings and Loops for HVAC Piping".
Division 23 Section “Vibration and Seismic Controls for HVAC Piping and Equipment”.
Division 23 Section "Ductwork Insulation".
Division 23 Section "Air Coils".
Division 23 Section "Centrifugal HVAC Fans".
Division 23 Section "Metal Ducts".
Division 23 Section "Testing, Adjusting, and Balancing for HVAC".
REFERENCES
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 23 Section "Common Results for HVAC" for codes and standards, and other general requirements.
Code of Federal Regulations 29 CFR 1910.7 Definitions and Requirements for a Nationally Recognized Testing Laboratory (NRTL)
Air Conditioning and Refrigeration Institute ARI 430 Central-Station Air-Handling Units
Air Movement and Control Association, Inc. (AMCA)
American Society of Heating, Refrigerating, and Air-Conditioning Engineers ASHRAE 52 Method of Testing Air-Cleaning Devices Used in General Ventilation for Removing Particulate Matter
Underwriters Laboratories, Inc. UL 900 Test Performance of Air Filter Units
DEFINITIONS
DB = dry bulb
WB = wet bulb
wg = water gauge
cfm = cubic feet per minute
gpm = gallons per minute
L/s = liters per second
SUBMITTALS
Submit under provisions of Division 23 Section "Common Results for HVAC, Review of Materials and Division 01 Section "General Requirements."  Submit manufacturer's product data for each component specified  Include construction material, capacity, component dimensions, configurations, utility and service requirements and locations.  Submit complete list of material and equipment proposed for the Project.
Electrical Device Listing:  All delivered electrical equipment, components and conductors shall be accepted, or certified, or listed, or labeled, or otherwise determined to be safe by a Nationally Recognized Testing Laboratory (NRTL) recognized by the Occupational Safety and Health Administration (OSHA), in accordance with Title 29 of the Code of Federal Regulations, Part 1910 (OSHA 29 CFR 1910).  The Supplier shall notify the University Procurement Representative or the University Technical Representative, if designated, in writing of any delivered items that do not meet these requirements.  If the Supplier does not provide this notification, the University reserves the right to refuse delivery or return the item.
LEED Submittals:
Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."
Product Data for Credit EA 4:  Documentation indicating that equipment and refrigerants comply.
Product Data:
Curves showing fan performance with system operating-point plotted on curves
Manufacturer’s installation instructions
QUALITY ASSURANCE
Unit performance shall be certified in accordance with ARI 430.
Provide fans bearing AMCA-certified rating seal.
Provide filter media with UL 900 [class 1] [class 2] rating or comparable standard and rating by a nationally recognized testing laboratory (NRTL) recognized under 29 CFR 1910.7.
ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."
PRODUCTS
<Edit Part 2 to provide only the specific information needed for the project.>
ACCEPTABLE MANUFACTURERS
Trane, Pace, York, Seasons-4.
No substitutions.
<Edit the following descriptive specifications for conflicts with the manufacturer’s products specified above.>
OVERALL UNIT
Provide [draw-through] [blow-through] type air-handling unit of unitary design suitable for [medium] [high]-pressure operation.
Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.
Components:  Provide supply-fan section plus accessories, including [heating coil,] [mixing-box section,] [filter section,] [face and bypass-damper section,] [cooling-coil section,] [return fan] [and] [humidifier].
Performance:  See Schedule on the Drawings.
CASING
Mount equipment and support exterior steel panels from structural-steel frame.  Reinforce panels.  Provide 10 gauge (3.3 mm) galvanized steel base frame under entire unit.
Provide hinged double wall access doors with multiple panels for access to sections and components requiring servicing.  Minimum access-door size unit full height x 18 inches (450 mm).  Provide continuous gasket seals and inward opening door for positive pressure location, outward opening door for negative pressure.  Handles shall be quarter-turn type, operated internally and external to the unit.
Provide [double] [single]-wall unit construction with thermal break.  Exterior panel shall be minimum 18 gauge (1.2 mm) galvanized steel.  [Interior panel shall be 20 gauge (0.9 mm) galvanized steel except where identified for acoustical purposes, the interior panel shall be 18 gauge (1.2 mm) perforated galvanized steel or aluminum.]  Construct coil section so that coils can be removed without affecting the casing structure.
Provide bolted connections between individual modules with closed cell foam gasketing the full perimeter of the unit connection.  Piping and electrical conduit through cabinet panels shall include sealing to reduce air leakage.
Unit drain pan shall be a sloped, double-walled insulated drain pan leading to a single drain connection on one side of the unit.  Drain pan shall be [stainless] [galvanized] steel.
Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.
Leakage shall not exceed 1% of total airflow when tested at 3 times the minimum external static pressure provided in AHRI Standard 340/360.  Panel deflection shall not exceed L/240 ratio at 125% of design static pressure, at a maximum 8 inches of positive or negative static pressure, to reduce air leakage.  Deflection shall be measured at the midpoint of the panel height and width.
Inspection and Access Panels and Access Doors:
Panel and Door Fabrication:  Formed and reinforced, single- or double-wall and insulated panels of same materials and thicknesses as casing.
Inspection and Access Panels:
Fasteners:  Two or more camlock type for panel lift-out operation.  Arrangement shall allow panels to be opened against air-pressure differential.
Gasket:  Neoprene, applied around entire perimeters of panel frames.
Size:  Large enough to allow inspection and maintenance of air-handling unit's internal components.
Access Doors:
[bookmark: _GoBack]Access doors shall be provided to service coil, filter, and fan sections.
Hinges:  A minimum of two ball-bearing hinges or stainless-steel piano hinge and two wedge-lever-type latches, operable from inside and outside.  Arrange doors to be opened against air-pressure differential.
Gasket:  Neoprene, applied around entire perimeters of panel frames.
Condensate Drain Pans:
Fabricated with two percent slope in at least two planes to collect condensate from cooling coils (including coil piping connections, coil headers, and return bends) and from humidifiers and to direct water toward drain connection.
Length:  Extend drain pan downstream from leaving face [to comply with ASHRAE 62.1-2004] <Insert distance>.
Condensate Drain Pan:  [Galvanized steel with corrosion-resistant coating] [Stainless steel] formed with pitch and drain connections[ complying with ASHRAE 62.1-2004].
Housing roof:
Housing roof shall be pitched to prevent water accumulation.
<Choose neoprene-faced insulation on single-wall units.  Use injected foam insulation on double-walled units.  Use 2 inch (50 mm) thick insulation on single-walled units where required by design.>
INSULATION
Insulate unit casing with [1-inch (25-mm)] [2-inch (50-mm)] thick, [neoprene-faced,] 1-1/2 lb/cu ft (24 kg/m3) density [fiberglass][injected foam] insulation.
Insulate the [fan section] [face and bypass-damper section] [filter section] [sprayed-coil dehumidifier section] [mixing section] [coil section].
Secure insulation to single-walled casing with adhesive and weld-pins with fasteners.  Protect exposed edges with mastic coating and sheet metal nosings.
FAN, DRIVE, AND MOTOR SECTION 
LEED-NC, LEED-CS, and LEED-CI Prerequisites EA 2 require compliance with ASHRAE/IESNA 90.1-2004, in which Section 6.5.3 - "Air System Design and Control" sets requirements for fans and fan controls.  Specify the fan type in this article that will achieve fan power limitation requirements in ASHRAE/IESNA 90.1-2004.
[Forward-curved] [Backward-inclined] [Air-foil], double-width, double-inlet, or plug (unhoused) centrifugal type with multi-blade wheel statically and dynamically balanced.  Refer to Division 23 Section "Centrifugal HVAC Fans" for fan construction.
Provide self-aligning ball bearings.  Extend lubrication fittings to exterior of fan casing.
Provide variable sheaves for motors rated 15 hp (11 kW) and smaller, and fixed sheaves for motors rated 20 hp (15 kW) and larger.
Motor shaft grounding shall be provided.
<Include variable inlet vanes when required by variable air volume systems.  Do not use on forward-curved fans.>
Provide variable [inlet vanes.] [frequency drives.]
Mount fan and motor on a structural steel frame which is separated from the casing frame.  Fan unit shall be isolated from casing with spring vibration isolators and integral seismic restraints.  Refer to Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment” for vibration isolation requirements.
Mount VFD outside of unit.  All power supply to the VFD shall be mounted separately so that only low voltage is exposed to personnel who need to operate the unit.  A local disconnect greater than or equal 110 VAC shall be provided in a separate panel box from the VFD panel box.
Convenience outlets shall be provided outside the unit.  The convenience outlet shall be provided with water proof cover.
FACE AND BYPASS DAMPERS
Provide opposed-blade type steel airfoil dampers mounted on steel rods supported in stainless steel bearings.  Provide neoprene blade seals.  Damper leakage shall not exceed 3 cfm/sq ft at 1.0 inch wg (15 L/s/m2 at 250 Pa).
Make face-damper area equal to coil size.
FILTERS
Each filter module shall be constructed to house the filter type specified in Division 23 Section “Air Cleaning” and noted on the drawings.  Modules shall have side service access doors for replacement of filter media.
<Select one of the three following paragraphs.>
[Provide 2 inch (50 mm) thick pleated flat filter media, with 25 percent efficiency as determined in accordance with ASHRAE 52.]  Filter media shall be TRI-DIM media, a synthetic material that is moisture and mold resistant.
<OR>
[Provide [     ] inch ([     ] mm) deep bag filter with 2 inch (50 mm) thick flat prefilter.  Bag filter shall have [60] [80] [90] percent efficiency as determined in accordance with ASHRAE 52.]  Filter media shall be TRI-DIM media, a synthetic material that is moisture and mold resistant.
<OR>
[Provide [     ] inch ([     ] mm) deep cartridge filter with 2 inch (50 mm) prefilter.  Cartridge filter shall have [60] [80] [90] percent efficiency as determined in accordance with ASHRAE 52.]  Filter media shall be SYN-PAC-R media, a synthetic material that is moisture and mold resistant.
MIXING BOX
Provide casing module with two sets of parallel-blade, galvanized-steel dampers mounted on steel shafts supported in stainless steel-bearings.  Arrange dampers for mixing of air streams.  Provide neoprene blade seals.  Damper leakages shall not exceed 3 cfm/sq ft at 1.0 inch wg (15 L/s/m2 at 250 Pa).
COILS
General Requirements for Coil Section:
Comply with ARI 410.
Include subparagraph below for LEED-NC, LEED-CS, and LEED-CI Prerequisites EQ 1, which require compliance with ASHRAE 62.1-2004, in which Section 5.12 - "Finned-Tube Coils and Heat Exchangers" sets requirements for coils.

Fabricate coil section to allow removal and replacement of coil for maintenance and to allow in-place access for service and maintenance of coil(s).
Enclose coils in coil section with headers and U-bends fully contained within the casing.
<Include applicable cross-reference or include appropriate text.>
Refer to Division 23 Section "Air Coils" for coil specifications and capacity.
HUMIDIFIERS
Steam grid; steel distributor pipe with evenly-spaced orifices.
CONTROLS
Fixed Minimum Outdoor-Air Damper Operation:
Outdoor-Airflow Monitor:  Accuracy maximum plus or minus 5 percent within 15 and 100 percent of total outdoor air.  Monitor microprocessor shall adjust for temperature, and output shall range from [2- to 10-V dc] [4 to 20 mA] <Insert value>.
Interface Requirements for HVAC Instrumentation and Control System:
Monitoring constant and variable motor loads.
Monitoring variable-frequency drive operation.
Monitoring cooling load.
Monitoring economizer cycles.
Monitoring air-distribution static pressure and ventilation air volume.
WIRING
All electrical wiring shall be encased in rigid conduits.
MECHANICAL DRIVE MECHANISMS
Mechanical drive mechanisms shall be protected, or have a means of easily utilizing lockout/tag out/block out, to guard against nips, pinches, high pressure, or entanglement during maintenance activities.
EXECUTION
ASSEMBLY
Assemble units by bolting sections together to make single unit with full perimeter gasket seal.
INSTALLATION
Install items in accordance with manufacturer’s instructions.
Do not operate fan system until filters (temporary or permanent) are in place.  Replace temporary filters used during construction and testing, with new, clean filters.
AIR-HANDLING UNIT SCHEDULE
See Drawings.
AIR-HANDLING UNIT DATA SHEET
Data sheet shall be filled at the design phase and again when factory tests are completed.
END OF SECTION 237311
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