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	PART 1 - GENERAL


	

	1.1  SUMMARY
  



	.1 
Section Includes: 

.1 
Materials and installation for: 

.1 
Unit Heaters, Hydronic and Gas Fired. 

.2 
Make Up Air Units. 

.3 
Infrared Radiant Heating. 

.2 
Sustainable requirements for construction and verification. 

.1 
Energy efficiency. 

.2
Comfort and control.
.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
Section 23 05 93 – Testing, Adjusting and Balancing for HVAC.


	1.2  REFERENCES
  



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

.1 
AMCA 210-99, Laboratory Methods of Testing Fans for Aerodynamic Performance Rating. 

.2 
American National Standards Institute (ANSI) 

.1 
ANSI Z83.19-2009/CSA 2.35-2009, Gas-Fired High-Intensity Infrared Heaters. 

.2 
ANSI Z83.20-2008/CSA 2.34-2008, Gas-Fired Low-Intensity Infrared Heaters. 

.3 
Air-Conditioning Heating and Refrigeration Institute (AHRI) 

.1 
AHRI 430-2009, Central Station Air-Handling Units. 

.4 
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 

.1 
ASHRAE 90.1-2007, Energy Standard for Buildings Except Low-Rise Residential Buildings. 

.5 
Canadian Standards Association (CSA International) 

.1 
CAN/CSA B149.1-05, Natural Gas and Propane Installation Code. 
.2 
CSA O80 Series-08, Wood Preservation. 

.6 
Manitoba Workplace Safety and Health, Workplace Hazardous Materials Information System (WHMIS) 

.1 
Material Safety Data Sheets (MSDS). 

.7 
National Fire Protection Association (NFPA) 

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

.2 
NFPA 90B-2009, Standard for the Installation of Warm Air Heating and Air Conditioning Systems. 



	1.3  DESIGN 
REQUIREMENTS
  



	.1 
Select equipment to maintain design space environmental requirements. 

.2 
Select and design terminal and packaged units to meet full design load. Provide heating and cooling calculations to the Owner’s Advisor for review. 

.3 
Select and size equipment to operate at best efficiency points, to ASHRAE 90.1. 

.4 
Do not use electric space heaters. 

.5 
Use gas fired unit heaters when hydronic unit heaters are not practical. 



	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 self-contained (packaged) heating, cooling or ventilation units. 

.2 
Submit WHMIS MSDS in accordance with Section 01 47 15 – Sustainable Requirements: Contractor’s Verification. Indicate VOC's for adhesive and solvents during application and curing. 

.4 
Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. 

.5 
Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties. 

.6 
Instructions: submit manufacturer's installation instructions. 

.7 
Manufacturer's Field Services: submit reports within 3 days of receipt from manufacturer. 

.8 
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 self-contained (packaged) heating, cooling or ventilation units. 

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

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

.4 
Submit manufacturer's standard warranty, executed by authorized company official. 



	1.5  QUALITY 
ASSURANCE
  



	.1
Utilize design and Installation personnel thoroughly familiar with system of this type.

.2 
Provide products from one manufacturer. 

.3 
Health and Safety: 


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

.4
COR Certification:

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

.5 
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 or handling are to be replaced prior to installation.



	PART 2 - PRODUCTS


	

	2.1  UNIT HEATERS
  



	.1 
Hydronic: 

.1 
Casings:  steel with gloss enamel finish. 

.2 
Coils:  seamless copper tubing, silver brazed to copper or steel headers with evenly spaced aluminum fins mechanically bonded to tubing. 

.3 
Fan:  factory balanced with anti-corrosive finish and fan guard. 

.4 
Motor:  rated for continuous duty, with overload protection and resilient supports. 

.2 
Gas Fired:  CGA certified. 

.1 
Casings:  steel with glossed enamel finish. 

.2 
Heat Exchanger: tubular, indirect fired, force vented, laboratory life cycle tested. 

.3 
Fan: factory balanced with anti-corrosive finish and fan guard. 

.4 
Motor: rated for continuous duty, with built in overload protection and resilient supports. 



	2.2  MAKE UP AIR 
UNITS
  



	.1 
Units: CSA certified  to AHRI 430, with AHRI seal. 

.2 
Components: fan section with motor and drive, filter section, dampers heating coil, cooling coil, humidifier, and mixing box. 

.3 
Controls: electronic, hardwire interlock with exhaust fan. 

.4 
Casing: 

.1 
Material: galvanized steel reinforced and braced for rigidity. 

.2 
Lining: acoustically lined, reinforced with inner skin to prevent separation at design air velocity. 

.3 
Access: access doors, large enough to walk in for maintenance of internal parts. 

.5 
Drain Pans:  stainless steel.  Do not use galvanized steel. Insulate to prevent sweating at design conditions.  Locate drain connection in bottom at low point 75 mm minimum. 

.6 
Fans: 

.1 
Type: centrifugal, selected to operate at stable part of performance curve at all times, with self aligning bearings. 

.2 
Motor: rated for continuous duty, with built in overload protection and resilient supports, complete with adjustable V-belt drive and guard. 

.7 
Filter Box: material to match casing, filters to meet design air quality requirements. 

.8 
Mixing Box: material to match casing, blade type and orientation designed to produce uniformly mixed air temperature within +/- 5°C of design across face of outlet. 

.9 
Coils:  AHRI certified. 

.1 
Capacity: to design requirements. 

.2 
Casings:  1.5 mm thick galvanized sheet steel.  Supports of galvanized steel channel insulated sandwich construction. 

.3 
Glycol, Hot and Chilled Water Coils: Cleanable fins, pressure tested to 1.7 MPa. 

.4 
Direct Expansion Refrigerant Coils: arranged to prevent trapping of oil, with distributors to ensure even distribution of liquid refrigerant to circuits, pressure tested to Canadian Refrigeration Code, dehydrated and sealed with nitrogen charge before sending to site. 

.10 
Humidifier: type and size to achieve design space humidity requirements. Locate injectors where air can absorb discharged vapour before it comes into contact with air distribution components or equipment.  Perform psychrometric calculations to guidelines in ASHRAE Handbook Fundamentals. 



	2.3  INFRARED 
RADIANT HEATING
  



	.1 
System:  CSA certified, to ANSI Z83.19, ANSI Z83.20. 

.2 
Components: burners; vents, vacuum exhausters; infrared emitters, shields, hangers and fittings, burner control modules; and system controls. Capable of operation while withstanding water spray from sprinklers. 

.3 
Burners: suitable for natural gas, pre-wired safety controls at burners. Electrically interlock burners and vacuum exhausters. 

.4 
Vacuum Exhauster: direct driven, dynamically balanced fan wheel, isolating mounts, bird screen at discharge.  Protect housing and mounting parts with heat and water resistant coating. 

.5 
Provide access for burners and exhausts for servicing. 

.6 
Controls: electronic, by heater manufacturer. 

.7 
Combustion Tube: minimum 1.6 mm aluminized steel. 

.8 
Reflectors: aluminized steel. 

.9 
Provide combustion air without the use of supplementary supply blowers or fans. 



	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, NFPA 90A and NFPA 90B. 

.2 
Supports: 

.1 
Locate outdoor equipment on supports recommended by manufacturer. 

.2 
Provide proper load bearing support. 

.3 
Steel supports and ladders used outdoors: metal coated to resist rusting, or wood treated to CSA O80. 

.3 
Access: provide access to equipment for maintenance. 

.4 
Unit Heaters: 

.1 
Install to manufacturer's written instructions. 

.2 
Hot Water Units: 

.1 
Install Ball valve on inlet and calibrated balancing valve with memory top on outlet of units.  Install drain valve at low point.  Install manual air vent at high point. 

.2 
Provide double swing pipe joints. 

.3 
Clean finned tubes and comb straight. 

.4 
Gas fired units: install B-vent exhaust gas flue to requirements of authorities having jurisdiction. 

.5 
Provide supplementary suspension as required. 

.6 
Mount thermostats on outside walls, using insulated backplates. 

.7 
Set discharge patterns and fan speeds to suit application. 

.5 
Infrared Heaters: 

.1 
Provide heaters in locations where there is high degree of air infiltration including: loading areas, shops, vehicle repair bays, vehicle storage, vehicle wash bays). 

.2 
Due to high surface temperature during operation, do not use these units where atmosphere has high concentrations of: ignitable dust, flammable gases or flammable vapours. (e.g.: carpenter shop, battery room, degreasing operations). 



	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 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 the 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 unit heaters, make-up air units, and infrared radiant heating.



	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. 





