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	PART 1 - GENERAL


	

	1.1  SUMMARY
  



	.1 
Section Includes: 

.1 
Materials and installation for: 

.1 
Air distribution systems. 

.2 
Hydronic distribution systems. 

.3 
Other HVAC distribution systems. 

.2 
Sustainable requirements for construction and verification. 

.1 
Section 01 47 17 – Sustainable Requirements: Contractor’s Verification. 

.2 
Related Sections: 

.1 
Section 01 33 00 – Submittal Procedures. 
.2
Section 01 47 13 – LEED Requirements. 
.3
Section 01 47 17 – Sustainable Requirements: Contractor’s Verification.

.4
Section 01 74 11 – Cleaning.
.5 
Section 01 74 19 – Construction Waste Management and Disposal. 

.6 
Section 01 78 00 – Closeout Submittals. 

.7 
Section 01 91 13 – General Commissioning (Cx) Requirements. 

.8
Section 23 05 00 – Design Requirements – HVAC
.9
Division 25 – Integrated Automation

.10
Division 26 - Electrical


	1.2  REFERENCES
  



	.1 
Air Moving and Control Association International, Inc. (AMCA) 

.2 
Air-Conditioning, Heating,  and Refrigeration Institute (AHRI) 

.3 
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 

.1 
ASHRAE 90.1-01, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

.4 
American Society for Testing and Materials International (ASTM) 

.1 
ASTM A 53/A 53M-07, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless. 

.5 
Manitoba Workplace Safety and Health Workplace Hazardous Materials Information System (WHMIS) 

.1 
Material Safety Data Sheets (MSDS). 

.6 
National Fire Protection Association (NFPA) 

.1 
NFPA 90A-2009, Standard for the Installation of Air Conditioning and Ventilating Systems. 

.2 
NFPA 96-2008, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations. 

.7 
National Electrical Manufacturers Association (NEMA) 

.1 
NEMA MG 1-2006, Motors and Generators. 

.8 
Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 

.1 
SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 2nd edition, 1995. 

.9 
Underwriters Laboratories of Canada Inc. (ULC). 



	1.3  DESIGN 
REQUIREMENTS
  



	.1 
Provide complete and operational HVAC and water system, designed to achieve desired space environment criteria. 

.2 
Use heat recovery equipment in project HVAC design. 

.3 
Size air handling units for the offices areas to provide variable volume design air supply volume and pressures.  Provide variable volume operation through use of variable frequency drives on motors.  Select fans and motors to match variable frequency drive.  Air delivery to shop areas is to be constant volume. 

.4 
Pumps and Fans: select fans for optimum efficiency over the design operating pressure range. 

.5 
Pipe Sizing: calculate sizes to ASHRAE guidelines. 

.6 
Duct Sizing: perform duct sizing calculations in accordance with ASHRAE guidelines.  All duct design to conform to ASHRAE guidelines and SMACNA Standards.
.7 
Acoustics: 

.1 
Select equipment, and perform acoustic duct and transmission calculations using ASHRAE handbooks, to meet or exceed design sound level control requirements. 



	1.4  SUBMITTALS
  



	.1 
Submittals in accordance with Section 01 33 00 – Submittal Procedures. 

.2 
Co-ordinate submittal requirements and provide submittals required by Section 01 47 17 – Sustainable Requirements: Contractor’s Verification.
.3 
Product Data: 

.1 
Submit manufacturer's printed product literature, specifications and datasheet for heating, ventilation and air conditioning distribution piping and ductwork. 

.2 
Submit WHMIS MSDS in accordance with Section 01 33 00 – Submittal Procedures.  Indicate VOC's for adhesive and solvents during application and curing. 

.4 
Design Data/Test Reports. 

.1 
Perform Life Cycle Cost Analysis for heat recovery equipment and submit design data. 

.5 
Submit complete life cycle costing analysis of alternative steam and hot water distribution system proposals for the Contract Administrator’s review. 

.6 
Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. 

.7 
Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties. 

.8 
Instructions: submit manufacturer's installation instructions. 

.9 
Manufacturer's Field Services: submit reports within three days of receipt from manufacturer. 

.10 
Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals include data as follows: 

.1 
Indicate: brief description of heating, ventilation and air conditioning distribution piping and ductwork. 

.2 
Provide for equipment, manufacturer's name, type, year, number of units, and capacity. 

.3 
Submit complete start-up report indicating start-up and system verification sequences. 



	1.5  QUALITY 
ASSURANCE
  



	.1 
Provide AMCA or AHRI certified equipment where possible. 

.2 
Test air distribution ductwork to SMACNA Duct Leakage Test Manual. The Contract Administrator is to witness tests.
.3 
Equipment:  similar functioning equipment from same manufacturer. 

.4
Utilize design and installation personnel thoroughly familiar with systems of this type.

.5 
Health and Safety: 


.1
Do construction occupational health and safety in accordance with Manitoba Workplace Safety and Health Requirements.

.6
COR Certification:


.1
All members of the design/build team are to be COR Certified to participate in the design, construction and commissioning.

.7 
Verification: contractor's verification in accordance with Section 01 47 17 – Sustainable Requirements: Contractor's Verification. 



	1.6  DELIVERY, STORAGE 
AND HANDLING


	.1
Maintain equipment condition and cleanliness by protecting all openings and surfaces from fouling by dust, water, debris, corrosion, or vermin during delivery, storage and handling.
.2
Materials damaged in transit or during storage and handling are to be replaced prior to installation.



	PART 2 - PRODUCTS


	

	2.1  MATERIALS
  



	.1 
Materials and resources in accordance with Section 01 47 17 – Sustainable Requirements: Contractor’s Verification. 
.2 
Air Distribution System: 

.1 
Duct:  SMACNA HVAC Duct Construction Standards, Metal and Flexible.  Use galvanized steel ductwork except as otherwise noted.
.2 
Dishwasher Exhaust Duct: stainless steel. 
.3
Wash bay supply air and exhaust ducts are to be made of aluminum for corrosion resistance.
.4 
Waterproof ducts upstream and downstream of humidifier units, and for fresh air intakes and washbay exhaust. 

.5 
Balancing Dampers: splitter dampers or balancing dampers where possible on larger main branches; duct balancing dampers on small branches. Use outlet balancing devices only where branch balancing is not possible. 

.6 
Flexible Duct Connectors: maximum length 1.5 metres, ULC listed, rated for design system pressure. 

.7 
Dampers - Operating: 

.1 
Select size and type, based on AMCA certified performance ratings. 

.2 
Blade profile to suit service, insulated when in envelope plane or handling outdoor air. 
.3 
Seals: neoprene or low temperature silicone rubber blade and side seals to achieve maximum 1% air volume leakage at design temperature and system pressure, and to withstand and maximum design velocity. 

.4 
Bearings: self-lubricating. 

.5 
Linkage: sufficient strength and locations, allow motors to operate damper without causing structural damage or warping. 

.6 
Motors: sufficient strength to operate dampers at greatest design load, of type compatible with air control system and damper design. 

.8 
Dampers - Fire:  ULC labelled, fusible link temperature rating to ULC listing and fire compartment rating. 

.9 
Acoustic Treatment: silencers and acoustic duct lining, to meet specified sound levels. 

.3 
Fluid Distribution System: Piping to ASTM A 53/A 53M. 

.1 
Hot Water Distribution Piping:  Schedule 40 steel. 

.2 
Glycol Distribution Piping:  Schedule 40 steel. 

.3 
Chilled Water Distribution Piping: Schedule 40 steel. 

.4 
Terminal Devices: 

.1 
Convectors: 

.1 
Convectors: coil unit with items inside a baked enamel, sheet metal cabinet. 

.2 
Equip units with sheet metal enclosures. 

.2 
Fan Coil Units: 

.1 
Fan Coil Units: galvanized steel, centrifugal forward curved, statically and dynamically balanced fan in a galvanized steel housing. 

.2 
Cabinet: steel, complete with baked enamel finish and hinged access door. 

.3 
Units: acoustically insulated. 

.4 
Unit: equip with an externally insulated galvanized steel drain pan complete with minimum 75 mm drain connection. 

.5 
Units: equip with a minimum 25 mm thick replaceable pleated media filter. 



	2.2  AIR HANDLING 
EQUIPMENT
  



	.1 
Air Handling Units (AHU):  AMCA Certified. 

.1 
Cabinet: Industrial quality, rust-resistant construction, hinged and gasketed access doors, acoustically lined casing with inner skin to prevent lining separation. 

.2 
Fans: statically and dynamically balanced, centrifugal type. Select bearings for average life of minimum 150,000 hours, with lubrication fittings extended to side of unit for convenient servicing. Provide internal vibration isolation for fans. 

.3 
Filters: ULC Class 2, disposable. Maximum design face velocity: 2.5 m/s. Provide MERV 8 pre-filters and MERV 13 after filters if required to maintain air cleanliness design parameters.  Provide local filter pressure drop gauges for each filter. 

.4 
Coils: AHRI rated, maximum design face velocity for cooling coils: 2.5 m/s. 

.5 
Drain Pans: stainless steel or non-ferrous, externally insulated, sloped to drain at low point. Install deep seal P trap on drain line. 

.6 
Provide drives with motors, adjustable motor slide rail base, adjustable sheaves, belts and belt guards. 

.7 
Include mixing box sections where applicable, with air blenders to achieve uniform mixing. 

.8 
Sheaves: provide one spare set, of size and type determined by the Air Balancing firm. 

.9 
Provide AHRI seal on units larger than 40 kW. 
.10
Provide N2 Open or BACnet protocol packaged control system with unit, factory wired, and BAS interface pre-programmed and tested for connection to BAS required in Division 25 – Integrated Automation.
.2 
Ventilation and Exhaust System: 

.1 
Equipment:  AMCA Certified. 

.2 
Select fans to provide minimum 20% excess design capacity by changing sheaves. 

.3 
Design kitchen exhaust systems to meet local authority having jurisdiction and NFPA 96. 



	2.3  FLUID 
DISTRIBUTION SYSTEM 



	.1 
General: 

.1 
Piping: provide piping materials recommended by ASHRAE for associated medium. 

.2 
Insulation: size and type required to maintain design temperature at every outlet, and maintain surface temperature below 70(C and at least 5(C above indoor air dewpoint.
.3 
Allow for system thermal expansion, to prevent structural failure or fluid leakage. 

.4 
Install various HVAC distribution piping along similar routing where possible, to share pipe support structures.  Locate pipe labels in similar locations. 

.2 
Underground geothermal piping system: 

.1 
Provide glycol or water lines connecting from existing snow pile, melt water, or buried loops to mechanical room of new facilities. 

.2 
Base system design on pressure and temperature of medium being carried. 

.3 
If service vaults are provided, ensure adequate clearance to allow for maintenance, and insulation from freezing. 

.4 
Co-ordinate piping and insulation material selection with underground soil conditions to prevent premature corrosion. 

.3 
Hot Water Distribution System: 

.1 
Provide hot water distribution piping from equipment to terminal units as required. 
.2 
Insulation: as required to maintain design temperature at every outlet, and maintain surface temperature below 70(C. 

.4 
Glycol Distribution System: 

.1 
Provide distribution piping from mechanical room to terminal units as required. 

.2 
Insulation: as required to maintain design temperature at every outlet and maintain surface temperature below 70(C. 

.3 
Provide glycol and water mixing and treatment system, and equip system with means to fill and maintain design glycol system fluid levels. Glycol shall be propylene glycol with inhibitors to prevent corrosion.
.5 
Chilled Water Distribution System: 

.1 
Chilled water distribution piping to follow same routing as steam or hot water piping from source to mechanical room. 

.2 
Insulation: as required to maintain design temperature at every outlet, and maintain a surface temperature at least 5(C above indoor air dewpoint at maximum design saturation. 



	2.4  PUMPS
  



	.1 
Hot Water Heating Pumps: 

.1 
Provide pumps to circulate hot water from hot water supply appliances through glycol heat exchangers on systems exposed to outdoor air and back to hot water return pipe. 

.2 
Provide minimum two pumping units rated at 100% system capacity each. 

.3 
Design maximum inlet hot water temperature at pumps 82°C. 

.4 
Select pump so that the first critical speed is minimum 125% greater than design operating speed. 

.2 
System Distribution Pumps: 

.1 
Provide system distribution pumps to pump hot water from hot water supply pipe through hot water distribution system and back to hot water return pipe. 

.2 
Provide two pumping units sized for 100% capacity each.  Pumps will operate as duty and standby as controlled through the BAS.  Provide variable speed control to operate from 200 to 1750 rpm. 

.3 
Select pump performance curve to pass through system design operating point. 

.4 
Provide single pump control for operation along system curve by varying pump speeds using variable frequency drives. 

.5 
Control pump speeds by monitoring distribution system pressure. 

.6 
Select pump curves for best efficiency, parallel to system head curve. 

.7 
Motors: 

.1 
Suitable for use with variable frequency drive, NEMA design B and class F insulation, to NEMA MG1 Part 31 Definite-Purpose Inverter-fed Motors. 

.2 
Maximum motor and pump speed:  1750 rpm. 

.3 
Power:  575 volts, 3 phase. 

.8 
Variable Frequency Drive (VFD): 

.1 
Suitable for this application and for use in normal indoor non-hazardous environments. 

.2 
Provide variable speed control of motors. 



	2.5  TERMINAL 
DEVICES
  



	.1 
General: 

.1 
Provide air and water terminal devices, sized and located to achieve desired design environment. 

.2 
Provide similar equipment from one manufacturer. 

.2 
Perimeter radiation: mount cabinet below exterior window or on inside of exterior wall to suit application in office spaces.  Size to offset envelope losses.

.3
Provide the embedded tubing, manifolds, valves, pipe and fittings to deliver the primary heating of the space through the structural floor slab.

.1
Provide separate circuiting of the system with zone control of areas over 40m2.
.4 
Variable and Constant Volume Terminal Units: 

.1 
Size and capacity to achieve design air flow. Select and locate units to achieve zone control as specified. 

.2 
Control System: direct digital controllers. 

.3 
Operation: duct pressure independent air flow control between zero volume and maximum volume. 

.4 
Acoustic Lining:  UL 181 and NFPA 90A. 

.5 
Reheat: hot water coils, operated independently of radiation heating. 

.6 
Equip boxes with manufacturer's standard sound attenuators plus additional duct acoustic lining as required to achieve design room acoustic criteria. 

.5 
Duct Accessories: 

.1 
Dampers - Balancing: 

.1 
Splitter dampers: material and hardware of thickness and structural strength to withstand design duct velocity and pressures without failure. 

.2 
Balancing dampers:  capable of maintaining maximum air leakage of 5% design flow in fully closed position at design operating duct pressure. 

.2 
Dampers - Fire: type B or C, for horizontal or vertical operation as applicable, ULC listed. 

.3 
Registers, Grilles and Diffusers: use equipment from manufacturers with published data tested to AMCA standards.  Do not use terminal dampers unless volume control cannot be achieved with duct devices. 

.6 
Hydronic System: 

.1 
Select pipe size and material for fluid medium, and design conditions. 

.2 
Select pipe and equipment to ASHRAE 90.1. 

.3 
Provide reverse return piping on heating systems. 

.4 
Provide drain capability at low points, auto vents for high points. 

.5 
Locate isolation valves at branches, at connection to equipment, and at flow control and balancing valves to permit draining for service. Balancing valves do not count as isolation valves. 

.6 
Provide flexible connections and vibration isolation supports and hangers at connection to equipment. Do not support piping from equipment. 

.7 
Protect equipment and components against freezing.  Where the terminal equipment will be exposed to temperatures below 0(C in normal or upset operating conditions, use water to glycol heat exchangers and provide pumps to circulate a secondary loop of propylene glycol and water solution freezing point that is below the winter design temperature freezing point.
.8 
Provide for chemical cleaning of piping. 

.9 
Provide dielectric unions at connections between different materials. 

.10 
Provide stand by-pumps for primary systems. 

.11 
Provide means to add chemicals and glycol to systems in operation. 

.12 
Insulate as per table in ASHRAE 90.1. Surface temperature of insulation shall not exceed 70(C at any point.
.7 
Vibration Isolation: vibration isolation equipment manufacturer's recommendations. 



	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 datasheet. 



	3.2  INSTALLATION
  



	.1 
Install equipment to manufacturer's written instructions. 

.2 
Air Distribution System: 

.1 
Ducts: 

.1 
Galvanized steel or aluminum ducts to SMACNA HVAC Duct Construction, Standards, Metal and Flexible. 

.2 
Insulate fresh air intakes and exhaust ducts a minimum of 3 m from exhaust louver. 

.3 
Insulate supply air ducts. 

.2 
Ventilation and Exhaust System: 

.1 
Galvanized steel or aluminum to SMACNA HVAC Duct Construction Standards, Metal and Flexible. 
.2
Kitchen exhaust ductwork to be welded stainless steel in accordance with NFPA 96.
.3 
During testing and balancing be prepared to change sheaves if required to provide required airflow as per Room Data Sheets. 

.4 
Insulate fresh air intake and exhaust ducts sufficiently to prevent sweating at coldest design exterior conditions. 

.3 
Fluid Distribution Systems:  to manufacturer's recommendations. 

.4 
Duct Accessories: install fire dampers to local code requirements. 

.5 
Piping: 

.1 
Install to conserve space in buildings and to keep furring to a minimum. 

.2 
Slope piping up in direction of flow to high point vents. Provide drain valves with hose thread and cap with chain at low points in system. 

.3 
Provide dielectric isolation of dissimilar metals.
.4
Provide expansion loops or swing joints to compensate for thermal expansion.  Use expansion joints where space is limited.
.6 
General: 

.1 
Install equipment as per manufacturer's written direction. 

.2 
Vibration Isolation: 

.1 
Install vibration isolation at connections between piping and pumps 
.2
Install vibration isolation between all motor driven fans and equipment and the services, ducts, piping and supports that connect to them.
.3 
Install vibration isolation devices as recommended by equipment manufacturer. 

.3 
Install insulation as required. 



	3.3  FIELD QUALITY 
CONTROL
  



	.1 
Manufacturer's Field Services: 

.1 
Have manufacturer of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compliance of Work with Contract. 

.2 
Manufacturer's Field Services: provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions. 

.3 
Schedule site visits, to review Work, at stages listed: 

.1 
After delivery and storage of products, and when preparatory Work, or other Work, on which the Work of this Section depends, is complete but before installation begins. 

.2 
Twice during progress of Work at 25% and 60% complete. 

.3 
Upon completion of the Work, after cleaning is carried out. 

.4 
Obtain reports, within 3 days of review, and submit, immediately, to the Contract Administrator. 
.2 
Verification requirements in accordance with Section 01 47 17 – Sustainable Requirements: Contractor's Verification, include: 

.1 
Materials and resources. 

.2 
Storage and collection of recyclables. 

.3 
Construction waste management. 

.4 
Resource reuse. 

.5 
Recycled content. 

.6 
Local/regional materials. 

.7 
Certified Wood. 

.8 
Low-emitting materials. 

.3 
Performance Verification: 

.1 
Operate equipment and verify that performance criteria specified in this section has been achieved. 

.2 
Perform periodic site inspection visits by manufacturer's representative to verify that installation complies with manufacturer's instructions: 

.1 
After delivery and storage of products. 

.2 
After installation and cleaning is complete. 


.3
Coordinate with the timing of commissioning specified in Section 01 91 13 – General Commissioning (Cx) Requirements.


	3.4  COMMISSIONING
  



	.1 
Commission equipment to Section 01 91 13 – General Commissioning (Cx) Requirements. 

.2 
Test and adjust pumps, air handling units, fans.  Prove that equipment operates in manufacturer's published operating range for selected model, and as specified in Section 23 05 93 – Testing, Adjusting and Balancing for HVAC. 



	3.5  CLEANING
  



	.1 
Perform cleaning operations as specified in Section 01 74 11 – Cleaning and in accordance with manufacturer's recommendations. 

.2 
On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment. 





