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Part 1 General

1.1 RELATED SECTIONS
.1 Section 01 33 00 – Submittal Procedures. 
.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
.3 Section 01 78 00 – Closeout Submittals.

.4 Section 23 05 48 – Vibration and Seismic Controls for HVAC Piping and Equipment.

.5 Section 23 33 00 – Air Duct Accessories.

.6 Section 23 33 15 – Dampers - Operating.

.7 Section 23 40 00 – HVAC Air Cleaning Devices.
.8 Section 23 72 00 – Air-to-Air Energy Recovery Equipment.
.9 Section 23 84 13 – Humidifiers.

1.2 REFERENCES
.1 American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)

.1 ANSI/ARI 430, Central Station Air Handling Units.

.2 Canadian General Standards Board (CGSB)

.1 CAN/CGSB 1.181, Ready-Mixed Organic Zinc-Rich Coating.

.3 Canadian Standards Association (CSA)
.1 CSA B52, Mechanical Refrigeration Code. 

.4 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).

.5 American Bearing Manufacturer’s Association (ABMA)
.1 ANSI/ABMA 9 Load Ratings and Fatique Life for Ball Bearings

.2 ANSI/ABMA 11 Load Ratings and Fatique Life for Roller Bearings.  

.6 Air Movement and Control Association (AMCA)
.1 AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance Rating (ASHRAE)
.2 AMCA 300 Reverberaut Room Method for Sound Testing of Fans.
.7 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE).
.1 ASHRAE 68, Laboratory Method of Testing to Determine the Sound Power in a Duct.
.2 ANSI/ASHRAE 90.1, (I-P) Energy Standard for Buildings Except Low-Rise Residential Buildings.
.3 ANSI/ASHRAE 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size. 
.8 National Electrical Manufacturer’s Association (NEMA)
.1 NEMA MG1 Motors and Generators

.2 NEMA ICS 7-1 Safety Standards for Construction and Guide for Selection, Installation and Operation of Adjustable Speed Drive Systems. 

.9 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.

1.3 SHOP DRAWINGS AND PRODUCT DATA
.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.

.2 Indicate following: fan, fan curves showing point of operation, motor drive, bearings, filters, mixing box, dampers, VAV, coil, include performance data.

1.4 CLOSEOUT SUBMITTALS
.1 Provide operation and maintenance data for incorporation into manual specified in Section   01 78 00 - Closeout Submittals.

.2 Include following: fan, bearings, motor, damper, VAV control, air volume, total cooling, sensible cooling, EDB, EWB, OAT.

1.5 Waste management and disposal

.1 Separate and recycle waste materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal, and with the Waste Reduction Workplan. 

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.

.3 Divert unused metal and wiring materials from landfill to metal recycling facility approved by Owner.  

.4 Divert unused paint material from landfill to official hazardous material collections site approved by Owner. 

.5 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.

1.6 EXTRA MATERIALS
.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.

.2 Provide one spare set of filters.

.3 Provide list of individual manufacturer's recommended spare parts for equipment such as bearings and seals, and addresses of suppliers, together with list of specialized tools necessary for adjusting, repairing or replacing, for placement into operating manual.

.4 Spare filters: in addition to filters installed for startup and commissioning.  Immediately prior to acceptance by Owner, supply 1 complete set of filters for each filter unit or filter bank.

Part 2 Products
2.1 GENERAL
.1 Factory assembled components to form units supplying air at designed conditions, as indicated.

.2 Certify ratings: to ARI 430 with ARI seal.

.3 Horizontal and vertical type, as indicated, having air tight modular components, consisting of casing, fan section with motor and drive,  filter section, dampers, bypass section, heating coil, cooling coil, humidifier, spray section, mixing box, blender air mixing device or filter mixing box.

2.2 CASINGS
.1 Galvanized or phosphate treated steel 1.6 mm thickness outer casing reinforced and braced for rigidity.

.1 Walk-in access doors: provide access for maintenance of internal parts with wired glass 200 x 200 mm viewing port or 200mm diameter polycarbonate double porthole.

.2 Paint steel parts, where not galvanized, with corrosion resistant paint to CGSB 1.181.

.3 Finish structural framed units, inside and out, with rust resistant enamel to Section 09 91 13 – Exterior Painting.
.2 Line entire casing with minimum 1 mm thick, solid galvanized, steel liner.

2.3 DRAIN PANS
.1 Construction: stainless steel, plastic or FRP, rounded corners, double wall.

.2 Insulation: extruded foam type, minimum 13 mm thick.

.3 Drain connection: in bottom at low point.

.4 Installation: slope without sag minimum 1% to ensure no standing water at any time or at any point.

.5 Dimensions: minimum 75 mm from upstream face of coil to 150 mm beyond downstream face of coil or eliminator and to include return bends and headers.

2.4 FANS
.1 Cabinet hung or frame mounted AMCA-rated for sound and performance, centrifugal fans with backward inclined or airfoil wheels, selected to operate in stable part of performance curve and heavy duty L10 100,000 hours minimum service self aligning or split pillow block bearings.

.1 Provide internally mounted motor as indicated complete with adjustable V-belt drive and guard.

.2 Motor: see schedule. 

.2 Maximum sound power levels, as indicated.

2.5 VIBRATION ISOLATION
.1 Flexible connections at inlet and outlet of fan section: to Section 23 33 00 – Air Duct Accessories.

.2 Vibration isolators on fan section: to Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment.

2.6 VARIABLE VOLUME DEVICES
.1 Adjustable inlet vanes operated from centre mechanism linked to each damper vane or cantilevered vane mechanism as indicated.

.1 Support vanes in self lubricated bronze bearings.

.2 On DWDI fans interconnect vanes to operate simultaneously.

.3 Provide locking devices for manual operation.

.2 Variable fan width sleeve mechanism with control linkage as indicated.

.1 For DWDI fans, provide interconnected linkage to operate simultaneously.

.2 Provide locking devices for manual operation.

.3 Variable speed drives as indicated:  motors to be suitable for variable speed drive. Variable speed drives in accordance with Section 26 29 10 – Motor Starters to 600 V.

2.7 FILTER BOX
.1 Material to match casing. For flat plus rigid type filter arrangement.

.1 Provide access to filter through hinged door with suitable hardware.

.2 Provide blank-off plates and gaskets to prevent air bypass.

.3 Filters: to Section 23 40 00 – HVAC Air Cleaning Devices.

2.8 MIXING BOX
.1 Material to match casing and produce uniformly mixed air temperature within plus or minus 5 oC of design across face of outlet.

.2 Dampers:

.1 Dampers for mixing boxes: to Section 23 33 15 - Dampers - Operating.

2.9 BLENDER STATIC AIR MIXING DEVICE
.1 General:

.1 Pre-engineered device with no moving parts, designed to thoroughly mix warm and cold air streams, to within 3° C at 40 Pa pressure drop and to provide for even velocity distribution profile.

.2 Sizing criteria:

.1 Type: static. 

.2 Size: to suit unit mixing box at mixer area to plenum area of 0.4, and minimum flow rate to maximum flow rate of 0.4 plenum, velocity 2.5 m/s

.3 Pressure drop: 40 Pa.

.4 Capacity:

.1 Outside air:  as indicated.

.2  Return air:  as indicated. 

.5 Mixed air temperature: 12° C at outside air to supply air ratio of 0.25. 

.2 Construction:

.1 2 mm thick aluminum or 1.6 mm thick stainless steel. 

.3 Blender section:

.1 Blender in housing ready for insertion into air handling unit.

.2 50 mm flanges on inlet and outlet.

.3 Complete with 25 mm, 32 kg/m3 density, fibreglass lining and insulated access door.

.4 Blender mixing box:

.1 General: single unit consisting of dampers, blender, mixing section, with provision for floor mounting.

.2 Construction: stainless steel duct connection flanges, reinforced for rigidity, finished with corrosion resistant paint or zinc coating.

.3 Dampers: parallel blade, low leakage, proportioning type.

.1 Leakage: not more than 50 L/s.m2 at 750 Pa.

.2 Seals: Neoprene on damper edges, top, bottom, sides of framing.

.4 Blades of 1.6 mm thick steel, 150 mm maximum wide, locked to steel rods in rustproof bushings.

2.10 COILS

.1 Capacity: see schedule. 

.2 Ratings: ARI certified.

.3 Construction:

.1 Casings: 1.5 mm thick galvanized sheet steel.

.1 Supports of galvanized steel channel or double angle frames.

.2 Blank-off plates. Insulated sandwich construction.

.2 Non-freeze steam coils: tube-in-tube type with internal perforated steam distributing tubes. Slope tubes to drain condensate.

.1 Tubes: copper, brass or steel.

.2 Fins:  aluminum.

.3 Headers: cast iron, steel or cast brass.

.4 Pressure tests: 1.7 MPa.

.3 Steam coils: single tube type.

.1 Tubes: copper, brass or steel.

.2 Fins:  aluminum.

.3 Headers: cast iron, steel or cast brass.

.4 Pressure tests: 1.7 MPa.

.4 Hot and Chilled water coils: cleanable fins.

.1 Tubes: copper, brass or steel.

.2 Fins: aluminum plate or spiral wound.

.3 Headers: cast iron, steel or cast brass.

.4 Pressure tests: 1.7 MPa.

.5 Direct expansion refrigerant coils:

.1 Serpentine type, arranged to prevent trapping of oil.

.1 Liquid distributors to ensure even distribution of liquid refrigerant to all circuits.

.2 Silver solder or braze joints in refrigerant tubing.

.3 Evacuate and charge coil with nitrogen and seal before sending to site.

.2 Tubes: copper.

.3 Fins:  aluminum, plate or spiral wound.

.4 Headers: copper.

.5 Pressure tests: CSA B52 and carry a Canadian Refrigeration Number. Dehydrated. Sealed with nitrogen charge.

2.11 HUMIDIFIERS
.1 To Section 23 84 13 - Humidifiers.

2.12 HEAT RECLAIM DEVICES

.1 As indicated and as per Section 23 72 00 – Air-to-Air Energy Recovery Equipment.
Part 3 Execution
3.1 INSTALLATION
.1 Install units in accordance with manufacturer's instructions and as indicated.

.2 Ensure adequate clearance for servicing and maintenance.

3.2 FANS
.1 Install fan sheaves required for final air balance.

.2 Install flexible connections at fan inlet and fan outlets.

.3 Install vibration isolators.

3.3 DRIP PANS
.1 Install deep seal P-traps and trap seal primer on drip lines.

.1 Depth of water seal to be 1.5 times static pressure at this point.

3.4 COMMISSIONING
.1 Commission in accordance with Section 01 91 13.13 – Commissioning (Cx) Requirements one day per unit for startup and one day for commissioning. 
END OF SECTION
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