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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 33 00 – Air Duct Accessories.

.5 Section 23 33 15 – Dampers - Operating.
.6 Section 23 72 10 – Air Handling Units – Built-Up.

.7 Section 23 72 11 – Air Handling Units – Packaged.
1.2 REFERENCES
.1 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.
.2 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.
.3 American National Standards Institute/Air-Conditioning, Heating and Refrigeration Institute (ANSI/AHRI)

.1 ANSI/AHRI 430, Central Station Air Handling Units.
.2 ANSI/AHRI 1060, Performance Rating of Air-to-Air Heat Exchangers Energy Recovery Ventilation Equipment.

.4 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 ASHRAE 84, Method of Testing Air-to-Air Exchangers.
.5 American Society for Testing and Materials (ASTM)

.1 ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials.

.6 Canadian General Standards Board (CGSB)

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

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

.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.
.10 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).
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 one (1) complete set of filters for each filter unit or filter bank.
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 or field erected total energy recovery wheel arranged as indicated.
.2 Unit construction to Section 23 72 10 - Air Handling Units – Built-Up or 23 71 11 - Air Handling Units – Packaged.
.3 Performance:
.1 Capacity: as indicated.

.2 Efficiency: as indicated.
2.2 ENTHALPY MEDIA TYPE AIR TO AIR HEAT EXCHANGERS
.1 The rotor media shall be made of aluminum, coated to prohibit corrosion.
.2 All media surfaces shall be coated with a non-migrating solid absorbent layer prior to being formed into the honeycomb media structure to ensure that all surfaces are coated and that adequate latent capacity is provided.

.3 The media shall have a flame spread of less than 25 and a smoke development of less than 50 when rated in accordance with ASTM E84.

.4 In addition to the desiccant coating that is applied to the surfaces of the aluminum substrate, the two faces of the total energy recovery wheel shall be covered and sealed with a two part polymer heavy duty coating specifically chosen for chemical resistance.

.5 Desiccant shall be inorganic and specifically developed for the selective adsorption of water vapour. Desiccant shall utilize a molecular sieve certified by the manufacturer to have an internal pore diameter distribution which limits adsorption to materials not larger than 2.8 angstroms.

.6 Media shall be cleanable with low-pressure steam (less than 35 kPa), hot water or light detergent, without degrading the latent recovery. Dry particles up to 800 microns shall pass freely through media.

2.3 AIR TO AIR FIXED PLATE EXCHANGER

.1 Casing: 0.8 mm thick galvanized steel, 0.8 mm thick stainless steel of anodized aluminum.

.2 Heat transfer surfaces: corrugated aluminum, edge sealed and bonded to casing.

.3 Cross contamination: not permitted.

.4 Condensate drain: NPS 2.

.5 Removable access panels.

.6 Performance characteristics: as indicated.

2.4 PURGE SECTOR

.1 Provide a factory set, field adjustable purge sector designed to limit cross contamination to less than 0.04 percent of that of the exhaust air stream concentration when operated under appropriate conditions.

2.5 ROTOR

.1 Seals:

.1 Supply rotor with labyrinth seals only, which at no time shall make contact with any rotating surface of the exchanger rotor face. These multi-pass seals shall utilize four labyrinth stages for optimum performance.

.2 Rotor Support System:

.1 Provide rotor media in segmented fashion to allow for field erection or replacement of one section at a time without requiring side access. Rigidly hold media in place by a structural spoke system made of extruded aluminum.

.3 Rotor Housing:

.1 The rotor housing to be a structural framework, which limits the deflection of the rotor due to air pressure loss to less than 0.8 mm. Construct housing of galvanized steel to prevent corrosion. Support rotor is supported by two pillow block bearings which can be maintained or replaced without the removal of the rotor from its casing or the media from it spoke system.

2.6 TEMPERATURE CONTROL PANEL
.1 Provide variable speed control of unit using an A/C inverter.

.2 Inverter to include all digital programming with a manual speed adjustment on the front of the inverter.

.3 Drive system to allow for a turndown ratio of 80:1 (20 rpm to ¼ rpm).

.4 The control system shall include four linearized thermistor sensors as follows:

.1 Supply air temperature sensor.

.2 Differential summer/winter changeover sensors mounted in the outdoor and return air streams.

.3 Frost prevention sensor located in the exhaust air stream.

.5 Provide certified BACNet interface to allow monitoring of all wheel control parameters by the building DDC system specified in Division 25.
Part 3 Execution
3.1 MANUFACTURER’S INSTRUCTIONS
.1 Compliance: comply with manufacturer’s written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions and datasheets.

3.2 INSTALLATION
.1 Install in accordance with manufacturers recommendations.

.2 Support independently of ductwork.

.3 Locate so that controls, dampers and access panels are easily accessible.

3.3 CLEANING
.1 Proceed in accordance with Section 01 74 00 - Cleaning.
.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.

3.4 COMMISSIONING

.1 Commission in accordance with section 01 91 13.13 – Commissioning (Cx) requirements.
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