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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 01 91 13.13 – Commissioning (Cx) Requirements.

.5 Section 09 91 23 – Interior Painting.
.6 Section 22 07 16 – Plumbing Equipment Insulation.
.7 Section 23 05 13 – Common Motor Requirements for HVAC Equipment.

.8 Section 23 05 48 – Vibration and Seismic Control for HVAC and Piping Equipment.
.9 Section 23 33 00 – Air Duct Accessories.

.10 Section 23 33 15 – Dampers - Operating.

.11 Section 23 34 00 – HVAC Fans.

.12 Section 23 40 00 – HVAC Air Cleaning Devices.
.13 Section 23 72 00 – Air-to-Air Energy Recovery Equipment.

.14 Section 23 05 13 – Common Motor Requirements for HVAC Equipment.

1.2 REFERENCES
.1 American National Standards Institute / National Fire Prevention Association (ANSI/NFPA)

.1 ANSI/NFPA-90A, Standard for the Installation of Air Conditioning and Ventilating Systems.

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

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

.4 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.  

.5 Air Movement and Control Association (AMCA)
.1 AMCA 204, Standard Balance Quality and Vibration Levels for Fans.

.2 AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance Rating (ASHRAE)
.3 AMCA 300, Reverberaut Room Method for Sound Testing of Fans.

.6 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. 
.7 Air-Conditioning, Heating and Refrigeration (AHRI)
.1 ARI 430 Central Station Air Handling Units

.2 ARI 260 Sound Rating of Ducted Air Moving and Conditioning Equipment

.3 ARI 400 Forced Circulation Air-Cooling and Air Heating Coils.
.8 National Electrical Manufacturer’s Association (NEMA)
.1 NEMA MG 1 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:

.1 Construction specifications, dimensions, weights, fans, motors, vibration isolation, coils, capacities, curves, filter housings, filters, mixing boxes, dampers. Controls, actuators, accessories installation procedures, and control wiring diagrams. 

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

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 

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.

.3 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.

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

.5 Divert unused paint material from landfill to official hazardous material collection site as approved by Owner.

.6 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 Furnish 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.

.3 One set of filters for start up, one set for commissioning, one spare set of filters for each unit.
1.7 TRAINING

.1 Provide training in accordance with Section 01 79 00.13 – Demonstration and Training for Building Commissioning. 

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

2.2 MANUFACTURED ITEMS
.1 Catalogued or published ratings shall be those obtained from tests carried out by manufacturer or those ordered by him from independent testing agency signifying adherence to codes and standards in force.

2.3 FANS
.1 To Section 23 34 00 - HVAC Fans.
.2 Fans to be single-inlet, centrifugal plenum type, single width single inlet (SWSI) or double width double inlet (DWDI) airfoil or backward inclined blades. Fans and shafts to be dynamically balanced for fixed or variable speed drive operation prior to installation into air handling unit, then the entire fan assembly dynamically balanced at the factory after it has been installed in the air handling unit.  Fans mounted on steel shafts accurately ground and finished.  Fans and scrolls furnished with rust resistant enamel coating.
.3 Bearings shall be air handling quality, heavy duty, grease lubricated, ball or roller type. Fan bearings to be sealed against dust and dirt and precision self-aligning ball or roller type.  Bearing life shall be L-10 rated at not less than 100,000 hours minimum as defined by ABMA 9 and ABMA 11.  Bearings permanently lubricated or lubricated type with lubrication fittings readily accessible at the drive side of the unit.  Bearings supported by structural shapes, or die formed sheet structural members, or support plates securely attached to the unit casing.  Bearings may not be fastened directly to the unit sheet metal casing.
.4 Fans driven by a unit-mounted or a floor-mounted motor connected to fans with V-belt drive complete with belt guard for externally mounted motors.  Belt guards as per Section 23 05 13 – Common Motor Requirements for HVAC Equipment.  Motors for V-belt drives shall be provided with adjustable bases.  Fan motors shall have totally enclosed enclosures. 
.5 Unit fan or fans selected to produce the required capacity at the fan static pressure.  Sound power level as indicated.  The sound power level values obtained according to AMCA 300 or ASHRAE 68.

.6 Motors controlled by variable frequency drives (VFD’s) suitable for this application, and be inverter duty rated to NEMA MG1 Part 31 and NEMA ICS 7.1.  All motors to be TEFC type, NEMA type B with 1.15 service factor at 40o C.

2.4 CASING
.1 General.

.1 Factory manufactured galvanized or phosphate treated steel casing minimum thickness of 1.3 mm thick steel outer casing reinforced and braced for rigidity and flanged for bolted sub- assemblies, to withstand a pressure differential as indicated.

.2 Provide walk-in access doors to allow access to internal parts and component removal.

.1 Walk-in access doors: insulated sandwich panel construction of same material and thickness as casing, 600 mm wide full height of casing and complete with 3 hinges or piano hinges, two-way latches, neoprene gaskets and 200 x 200 mm Georgian wire glass ports or 200 mm diameter polycarbonate double port hole. Hinge doors to open against air pressure complete with hold open devices.

.3 Paint over steel, where steel is not galvanized, or where galvanized steel sheet is cut, with corrosion resistant paint to CGSB 1.181.

.1 Finish inside and out, over prime coat, with enamel paint to Section 09 91 13 - Exterior Painting.

.4 Internally insulate top, bottom and sides of casing with 50 mm thick, 72 kg/m3 density, neoprene coated rigid acoustic duct liner with metal nosings at edges, pinned and cement in place.  Cover insulation with 1.0 mm thick type 304 stainless steel solid liner. 

.5 Weatherproof sheet metal casings:

.1 Design for maximum wind velocity of 160 km/h, snow load Ss 5.7 kPa, S r 0.4 kPa, seismic factor of 0.10. 

.2 Finish outside with rust resistant enamel to Section 09 91 13 – Exterior Painting.

.3
Insulation: K= 0.0337 W/m-o C @ 24 o C, 50 mm.  See Section 21 07 16 - Thermal Insulation for Equipment.
.6 Openings and bolted sections gasketted.

.7 Provide duplex receptacle and vapour tight marine light fixtures with fluorescent lamps complete with gaskets and cast aluminum guards in each section. Conduit and Wiring to Division 26.
.8 Floor panels minimum 2.8 mm thick, stainless steel Type 304. 

.9 Provide steel channel around perimeter unit with intermediate supports and minimum of four lifting lugs.
.2 Acoustic panels:

.1 Factory manufactured with Sound Transmission Coefficients and Acoustical Absorption Coefficients as indicated.

.2 Cut and frame openings or panel penetrations greater than 150 mm (diameter or length and width) at factory. Openings or penetrations less than 150 mm (pipe, conduit and instrument holes) may be field cut. Installer to provide filler sheets between equipment and casing.

2.5 COILS
.1 General:

.1 Cleanable tube type: steel or cast iron headers and straight tubes.

.2 Plate fin type: tubes mechanically bonded to fins. Spiral wound fin type: mechanically bonded to tubes.

.3 Non-ferrous tubes and headers: brazed assembly.

.4 Maximum tube length: 3.6 m unless specified otherwise.

.5 Factory tested with air under water.

.2 Capacities:  See Schedule

.3 Ratings: ARI Certified. Submit with shop drawings actual cooling and heating fluid entering and leaving conditions for stated air side requirements.

.1 Unless otherwise indicated, dehumidifying coils rated for 2.5 m/s face velocity.

.2 Unless otherwise indicated, preheat coils rated for 3.5 m/s.

.3 Pressure drop through heating coils: 30 kPa maximum.

.4 Pressure drop through cooling coils: 60 kPa maximum.

.5 Water velocity: 1.2 m/s maximum. Under 0.6 m/s, turbulators may be used if manufacturer's standard practice.

.4 Coil casings:

.1 Mounting: designed for bolting to other sections. 

.2 Steel: die formed 1.6 mm thick galvanized steel sheet, except Type 304 stainless steel for cooling coils.

.3 Copper at spray washers as indicated: 1.6 mm thick cornice temper copper.

.4 Tube supports: allow for expansion and contraction.

.5 Supports: steel channel or double angle frames or other approved support. Provide brass supports for copper coils.

.6 Blank-off plates: of similar material as casing to prevent air bypass. Seal openings where pipes pass through casing using methods recommended by SMACNA.

.5 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.

.6 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.

.7 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.

.8 Direct expansion refrigerant coils:

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

.1 Liquid distributors to ensure even distribution of liquid refrigerant to 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: to CSA B52 and carry a Canadian registration number. Sealed with nitrogen charge.

.6 Type of Refrigerant: R134a, or R290.
2.6 MOISTURE ELIMINATORS
.1 Removable factory manufactured eliminators of 0.6 mm thick plastic to ANSI/NFPA-90A, and UL requirements.

2.7 DRAIN PANS
.1 Construction: stainless steel or plastic or FRP. Rounded corners.

.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 all return bends and headers.

2.8 MIXING BOX SECTION
.1 Provide as indicated.

.2 Material: to match casing.

.3 Design: provide internal baffles and other devices, as required, to produce mixed air temperature to within plus or minus 3 oC of design across face of outlet.

.4  Factory manufactured assembly to include frame, dampers, operating linkages, drive shafts of minimum 12 mm diameter carbon steel and access door on each side.

.5 Dampers for mixing boxes: to Section 23 33 15- Dampers - Operating.  Actuators by EMCS Contractor. 

2.9 BLENDER 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 oC 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 o C at outside air to supply air ratio of 0.25. 

.2 Construction:

.1 2 mm thick aluminum or 1.6 mm thick Type 304 stainless steel.  

.3 Blender section:

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

.2 Same material as specified in 2.4.

.3 Complete with 25 mm, 32 kg/m3 density, fibreglass lining and access door as per 2.4.

.4 Blender mixing box:

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

.2 Construction: as specified in 2.4.

.3 Dampers: parallel blade, low leakage, proportioning type. Blades of 1.6 mm thick steel, 150 mm maximum wide, locked to steel rods in rustproof bushings.

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

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

2.10 FILTER BOX
.1 Material to match casing complete with filter arrangement as indicated using disposable type filters. Provide access to filter through hinged door.

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

.3 Provide blank off plates to ensure zero bypass around filters.

.4 Frames shall be fabricated from minimum 1.6 mm stainless steel.  Each holding frame shall be equipped with suitable filter holding devices.  Holding frame seats shall be gasketted.  All joints shall be airtight. 

2.11 FACE AND BYPASS DAMPER SECTION
.1 Provide, as indicated, face and bypass damper section complete with opposed blade type dampers, to Section 23 33 15 - Dampers - Operating.

.2 Percentage leakage across bypass dampers in closed position not to exceed leakage rate across face damper.

2.12 VIBRATION ISOLATION
.1 Flexible connections to Section 23 33 00 – Air Duct Accessories.

.2 Vibration isolators on each fan section to Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment.
.3 Wheels shall be dynamically balanced to balance quality grade G6.3 per AMCA 204. Each assembled fan shall be test ran at the factory at the specified RPM. Vibration signatures shall be taken on each fan bearing in the horizontal, vertical and axial directions. The maximum allowable fan vibration level shall be 5.1 mm/s for a BU-3 fan application category, filter in, at the fan RPM when the fan is flexibly mounted.
2.13 Humidifiers

.1 Refer to Section 23 84 13 - Humidifiers.

2.14 Plate Heat Exchanger

.1 Refer to Section 23 72 00 – Air-to-Air Energy Recovery Equipment.
2.15 ROTARY HEAT EXCHANGER

.1 Refer to Section 23 72 00 – Air-to-Air Energy Recovery Equipment.

2.16 Run-A-Round Heat Exchanger

.1 Refer to Section 23 72 00 – Air-to-Air Energy Recovery Equipment.

Part 3 Execution
3.1 INSTALLATION
.1 Fabricate to provide smooth air flow through all components.  Limit air leakage to 1 % of rated air flow at 2.5 kPa suction pressure.

.2 Apply sealer into all seams prior to assembly.  Secure toe angles continuous along entire length of assembly.

3.2 commissioning 
.1 Manufacturer’s representative to provide one day on site per unit for startup and one day for commissioning in two separate visits to Section 01 91 13.13 – Commissioning (Cx) Requirements. 

END OF SECTION
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