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	PART 1 - GENERAL


	

	1.1  RELATED 
SECTIONS
  



	.1 
This section covers all items in the Mechanical scope of work and is to be read in conjunction with all sections of the Mechanical Division and in common with related requirements from all other sections as they pertain to Mechanical. 


.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 93 – Testing, Adjusting and Balancing for HVAC.


.9
Section 23 11 00 – Energy Supply


.10
Section 23 21 00 – Heat Generation


.11
Section 23 30 00 – HVAC Distribution


.12
Section 23 81 00 – Refrigeration


.13
Section 23 82 00 – Terminal and Packaged Units


.14
Section 23 84 00 – Other HVAC Systems and Equipment.



	1.2  REFERENCES
  



	.1 
Provide a complete and code compliant design, in accordance with the following codes and standards: 

.1 
The National Building Code of Canada 2010 (NBC) as referenced by and amended by the Manitoba Building Code (MBC) Regulation 31/2011;

.2      The National Fire Code of Canada 2005 (NFC) as referenced by and amended by the Manitoba Fire Code (MFC) Regulation 216/2006;

.3      The National Plumbing Code of Canada 2010 (NPC) as referenced by and amended by the Manitoba Plumbing Code (MPC) Regulation 32/2011;

.4
The Model National Energy Code of Canada, 1997;

.5      The City of Winnipeg Bylaws and Regulations; 

.6
National Fire Protection Association (NFPA) Standards

.7
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) guides, data books and standards;

.8
Sheet Metal and Air Conditioning Contractor’s National Association (SMACNA); 

.9
Heating, Refrigeration and Air Conditioning Institute of Canada (HRAI) digests

.10
The Hydronic Institute (HI);

.11
Industrial Ventilation Manual as published by the American Conference of Government Industrial Hygienists (ACGIH);

.12
The Canadian Standards Association (CSA);

.13
The Canadian Green Building Council (CGBC);

.14
The Underwriter’s Laboratory of Canada (ULC) or its equivalent as accepted under the MBC, MFC, and MPC;

.15
The American Society of Plumbing Engineers (ASPE);

.16
As further listed or referenced within this request for proposal.

.2 
The materials and products used within the design shall be compliant with the requirements of:

.1 
The Canadian Standards Association (CSA):

.2
The Underwriter’s Laboratory of Canada (ULC) or its equivalent as accepted under the MBC, MFC, and MPC. 

.3
The American National Standards Institute (ANSI);

.4
The American Society of Mechanical Engineers (ASME);

.5
The American Society for Testing and Materials International (ASTM);

.6
The Canadian General Standards Board (CGSB);

.7
The City of Winnipeg Construction Standards.



	1.3  DESIGN 
PERFORMANCE 
REQUIREMENTS
  



	.1 
Ambient Design Conditions: 

.1 
Exterior: 

.1 
Winter: to local building code for project location, 1% January design temperature and wind velocity of 4.6 m/s. 

.2 
Summer: to local building code for project location, 2.5% July design day and wet bulb temperature, wind velocity of 2.3 m/s. 

.2 
Interior: 

.1 
General interior spaces:  23°C and 30 to 50% relative humidity, at minimum and maximum design outside ambient conditions. 

.2 
Special interior spaces: Shops, enclosed storage and vehicle garages are to be heated to 23°C, and when the outdoor air temperature exceeds 23°C, maintain a space temperature rise over outdoor temperature of 4°C maximum using ventilation. 

.3 
Pressurization: maintain building pressure of +5 Pa, plus or minus 10%. 


.3
Comfort Conditions shall meet or exceed those stated below, and in accordance with the requirements of the LEED® as specified in Section 01 47 13 LEED Requirements, and  values established by the Canadian Green Building Council.  Systems are to maintain comfort conditions as listed in ASHRAE 55-2004.

.2 
Energy Considerations: 

.1 
Design and select mechanical systems to the requirements of the Model National Energy Code for Buildings (MNECB) 1997 as issued by the National Research Council of Canada. 

.2
Design and select mechanical equipment and systems to meet ASHRAE/IESNA 90.1 – 2007, “Energy Standard for Buildings except Low Rise Residential Buildings”.

.3
Energy sources are to be chosen based on energy efficiency and operating cost, with preference to renewable energy sources and carbon generation impact.  Potential strategies include: 


.1
Use of solar wall technologies for preheating of outdoor air in heating mode.


.2
Use of Ground loop heat pump systems or groundwater source geothermal energy for heating where the payback over conventional forms of energy is 10 years or less.


.3
Use of groundwater source cooling or snow pile melt-water cooling as opposed to conventional mechanical cooling.


.4
Use of solar panels to generate electricity and/or heat domestic water.


.5
Incorporating air-to-air heat exchangers and energy recovery devices to reduce energy discharge from exhaust air streams and recover moisture from airstreams not containing hazardous contaminants.


.6
Harvesting energy from Clearwater wastes and storm water before these streams are discharged into the disposal system.

.3 
Acoustic Requirements: 

.1 
General interior spaces: maintain maximum NC 30. 

.2 
Special interior spaces: maintain maximum NC 40 in shop areas. 

.3 
Equipment: 

.1 
Exterior: maximum radiated noise of 48 dBA at 1m. 

.2 
Interior: maximum radiated noise of 40 dBA at 1m. 

.4 
Air Quality: 

        .1 
Anticipated number of building occupants indoors will vary                                                                based on seasons, and shifts. The maximum number of building occupants to be designed for on a continuous occupancy basis is 55. Short term occupancy for meetings, training, at shift changes and during emergency operations will exceed the above, and will impact the design capacity of building systems. Design short term occupancies for 150 persons.  MET-Rate Activity Summary Table in Appendix C3 provides the gender and level of effort expended by the full-time occupants, and their assigned locations for peak calculations.

.2
Carbon dioxide: limit maximum carbon dioxide levels to 700 ppm. 

.3 
Minimum fresh air:  not less than required by ASHRAE Standard 62, 0.812 L/s.sq m of gross floor area, or 10 L/s per person, whichever is greatest. 

.4 
Locate fresh air intakes to prevent contamination by external sources such as road traffic, idling vehicles, smoke stacks or exhaust outlets, and wind-driven odours from nearby properties.

.5
Carbon Monoxide (CO): Levels of 12.5 parts per million in areas where motor vehicles are stored or operated are to cause first stage alarm conditions and start ventilation systems to control the concentration of CO.  Levels of 25 parts per million are to cause the ventilation system to increase to full purge mode, and annunciate as both an audible and visual alarm.  Levels of carbon monoxide in all areas are to be controlled to the 8 hour Threshold Limit Value according to the ACGIH standards. Vehicle operation within enclosed garage areas will be limited to 5 minutes duration of 25% of the fleet of vehicles stored.

.6
Nitrogen Oxides (NOx): Control the levels to 0.25 parts per million using ventilation, set alarms to actuate at 1.5 ppm, one half of the 8-hour Threshold Limit Value according to the ACGIH standards. Vehicle operation within enclosed garage areas will be limited to 25% of the fleet of vehicles stored.

.5 
Heating: 

.1 
Office area perimeter: heat using radiant floor slabs.  Use heating water sourced from reclaimed building heat if available. Maintain minimum 18°C inside air temperature during unoccupied hours without operating air handling units.

.2
Where the floor system is raised, provide ceiling-mounted radiant panels.  Use heating water sources from reclaimed building heat if available.  Maintain 18(C inside air temperature during unoccupied hours without operating air handling units.

.3
Heat shops, storage and vehicle garages with radiant floor slabs. Provide supplementary hydronic unit heaters in shops and storage for trim heat.  Provide overhead indirect natural gas radiant tube heaters in the vehicle garages for quick temperature recovery.

.6 
Cooling: where possible, interface heat rejection from refrigeration equipment to water heating system.  Select interface equipment for minimum 80% efficiency. 

.1 
Cooling towers: assume 2°C wet bulb above design outdoor wet bulb temperature. 

.2      Calculate loads including internal heat gains from equipment as listed in the Program of Requirements and occupancy as listed under 1.3.4 Air Quality above.

.7 
Ventilation: 

.1 
Provide 100% outside air intake at outdoor ambient temperatures above 18°C to garages and shops where hazardous materials and processes are located. Below 18°C, provide sufficient ventilation to control the hazards that may be created in the space.

.2 
Minimum ventilation: 

.1 
Washrooms, janitorial rooms, waste storage rooms, coffee stations and lunch/coffee rooms:  10 L/s/m². 

.2 
Other areas:  4.0 L/s/m² or 5 air changes per hour regardless of internal loads, whichever is greater. 

.3 
Fully exhaust designated spaces. 

.3 
Shops, shipping, receiving and truck areas: 

.1 
Above grade: ventilate with multi-speed or variable speed exhaust fans, controlled by carbon monoxide detection and alarm systems.  Provide make-up air from outside air through shafts or louvers.  Exhaust from overhead and under dock openings where vehicle exhaust gases may pool. 

.4 
Smoke control: base smoke control and life safety system design on Measure A for fully sprinklered buildings. 

.5
Special ventilation systems to control particulates, mists, gases and vapours at the source are specified in Section 23 84 00 – Other HVAC Systems and Equipment.



	1.4  SUBMITTALS
  



	.1 
Submit documentation of design approach in MNECB recommended format. Indicate whether building will be designed to prescriptive, performance or trade-off approaches. 

.2 
Submit documentation for approval of Contract Administrator: 

.1 
Indoor design temperatures. 

.2 
Ductwork: static pressure calculations and leakage class calculation. 

.3 
Heat recovery calculations: from exhaust air streams, gray/clearwater waste and solar wall preheating system. 

.4 
Thermal insulation of pipes and air ducts. 

.5 
Location of dampers and thermostatic controls and cutoffs. 

.6 
Air flow control areas and temperature control zones. 

.7 
Efficiency of unit and packaged heating equipment. 

.8 
Power requirements for operation of heating, ventilating and cooling systems with air volumes and type of control used for ventilation. 

.9 
Types and capacities of, and controls for, heating and cooling systems. 

.10 
Pumps: details of systems with variable flow. 

.11 
Heat recovery ventilators: description of characteristics. 

.12 
Service water heating equipment: efficiency. 

.13 
Service water distribution layouts and controls. 

.14 
Trade-offs: where applicable. 

.15 
Statement of design intent and operation for mechanical systems including: 

.1 
Intended function. 

.2 
Plans, drawn to scale, that indicate nature and extent of work to show conformance with MNEC. 

.3 
System capabilities at design conditions. 

.4 
Performance characteristics. 

.5 
Distribution arrangement. 

.6 
Sequence of operation. 

.7 
Start/Stop procedures. 

.8 
Adjustment procedures. 

.9 
Change over sequences. 

.10 
Start-up and Shut-down sequences. 

.11 
Schematic and control diagrams of systems. 


.16
Whole Building Energy Simulation showing comparison of proposed construction to MNECB model.

.3 
Tag schedule: submit six identification flow diagrams for each system. Include valve tag schedule, designating number, service, function and location of each tagged item and normal operating position of each valve. 



	1.5  QUALITY 
ASSURANCE
  



	.1 
Utilize design and installation personnel thoroughly familiar with systems of this type.

.2
Health and Safety:

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

.3
COR Certification:


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



	PART 2 - PRODUCTS


	

	2.1  SUSTAINABLE 
REQUIREMENTS
  



	.1 
Refer to Section 01 47 13 – LEED Requirements.



	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  FIELD QUALITY 
CONTROL
  



	.1 
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 
Low-emitting materials. 

	3.3 MAINTENANCE


	.1
Design to provide:

.1 
Easy access for cleaning and inspecting filters.  Use high quality industrial grade equipment to meet the Durable Building requirements.

.2 
Access to air handling units for service, inspection, and to facilitate effective drainage of air handling units (AHU’s).   Rooftop equipment is to be avoided, locate all equipment indoors in accessible locations.

.3
No equipment that requires maintenance, repair, or replacement is to be installed below the floor slab.

.4
Where rooftop equipment cannot be avoided, provide guardrails if within 1.5m of the edge of the roof, service decks to protect roof from damage, and have freeze-protected water supply and convenience plug-ins nearby for service.

.



