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	PART 1 - GENERAL


	

	1.1  SUMMARY
  



	.1 
Section Includes: 

.1 
Materials and installation for: 

.1 
Chillers. 

.2 
Cooling Towers, Evaporative Coolers and Dry Condensers. 

.3 
Direct Expansion Systems. 

.4 
Refrigeration Piping. 

.5 
Sustainable requirements for construction and verification. 

.1 
Section 01 47 13 – LEED Requirements. 

.2 
Related Sections: 

.1
Section 01 33 00 – Submittals Procedures.

.3
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 30 00 – HVAC Distribution.

.9
Section 23 82 00 – Terminal and Packaged units.

.10
Section 23 84 00 – Other HVAC Systems and Equipment.

.11
Division 25 – Integrated Automation.
.12
Division 26 – Electrical.



	1.2  REFERENCES
  



	.1 
Air-Conditioning, Heating and Refrigeration Institute (AHRI) 

.1 
AHRI 275-2009, Application of Sound Rating Levels of Outdoor Unitary Equipment. 

.2 
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 

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

.2 
ASHRAE 15-01, Safety Standard Refrigeration Systems. 

.3 
American Society of Mechanical Engineers (ASME) 

.1 
ASME B31.5-2006, Refrigeration Piping and Heat Exchanger Components. 

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

.1 
ASTM B 280-08, Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service. 

.5 
Canadian Standards Association (CSA International) 

.1 
CSA B52-2005, Mechanical Refrigeration Code. 

.2 
CSA O80 Series-08, Wood Preservation. 

.6 
Environment Canada (EC) 

.1 
EPS 1/RA/2-96,  Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems. 

.7 
Manitoba Workplace Hazardous Materials Information System (WHMIS) 

.1 
Material Safety Data Sheets (MSDS). 

.8
Manitoba Labour – Mechanical Engineering Branch


	1.3  DESIGN 
REQUIREMENTS
  



	.1 
Design Calculations: 

.1 
Provide equipment, piping and accessories to provide refrigeration capacity required to maintain indoor air conditions as specified. 

.2 
Follow design guidelines and select equipment to guidelines in the EC - Environmental Code of Practice. 

.2 
Chillers: 

.1 
Types based on life cycle cost analysis. 

.2 
Use environmentally friendly refrigerant. 

.3 
Liquid chilling systems for cooling loads over 90 kW. 

.4 
Minimum performance standard: to ASHRAE 90.1. 

.3 
Cooling Towers, Evaporative Coolers and Dry Condensers: use life cycle analysis to determine system type, or as recommended by chiller manufacturer and to suit project site conditions. 

.4 
Direct Expansion Systems:  minimum performance standard: ASHRAE 90.1. 

.5 
Insulation:  sufficient insulating value to prevent sweating of piping system at ambient temperature of 32°C at 50% RH, and provide minimum thermal performance of 0.9 RSI value. 



	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 13 – LEED Requirements. 
.3 
Product Data: 

.1 
Submit manufacturer's printed product literature, specifications and datasheet for Chillers, Cooling Towers, Compressors and Auxiliary Equipment. 
.4 
Submit WHMIS MSDS in accordance with Section 01 47 13 – LEED Requirements. Indicate VOCs for adhesive and solvents during application and curing. 

.5 
Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. 

.6 
Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties. 

.7 
Instructions: submit manufacturer's installation instructions. 

.8 
Manufacturer's Field Services: submit reports within three days of receipt from manufacturer. 

.9 
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 heat generation equipment and components. 

.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. 



	1.5  QUALITY 
ASSURANCE
  



	.1 
Utilize Design and Installation personnel thoroughly familiar with systems of this type. 
.2 
Provide multiple units from same manufacturer. 

.3 
Pre-Installation Meeting: 

.1 
Convene a pre-installation meeting one week prior to beginning on-site installations. 
.4 
Health and Safety: 

.1 
Do construction occupational health and safety in accordance with Manitoba Workplace Safety and Health Requirements. 
.5
COR Certification:

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



	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 
Sustainable Design: Refer to Section 01 47 13 – LEED Requirements. 
.2 
Outdoor Steel Supports and Ladders: hot dipped galvanized steel. 

.3 
Insulation: suitable type and thickness to meet design requirements, with vapour barrier. 



	2.2  CHILLERS
  



	.1 
Compressor: 

.1 
Up to 280 kW: screw or reciprocating design. 

.2 
280 to 700 kW: screw or centrifugal design. 

.3 
700 kW and up: centrifugal design. 

.2 
Controls: chiller manufacturer's standard. Include supply water temperature reset (based on return water temperature or outdoor air temperature) for systems over 175 kW. 

.3 
Ventilation and Refrigerant Monitoring Requirements:  CAN/CSA-B52 and ASHRAE 15. 

.4 
Provide heat recovery option. Heat can be rejected to the domestic water heating system and/or the vehicle wash system as required.


	2.3  COOLING TOWERS, 
EVAPORATIVE COOLERS 
AND DRY CONDENSERS
  



	.1 
Equipment: CTI certified. 

.2 
Equip cooling towers with capacity control, provision for free cooling and basic water heater. Provide automatic sump draining system which can be discharged into the vehicle wash water treatment system for re-use.  Control the drain rate to prevent treatment system overload.


	2.4  DIRECT 
EXPANSION SYSTEMS
  



	.1 
Equipment: AHRI rated. 

.2 
Condensers: air cooled with separate circuit for compressor/evaporator combination. 

.3 
Support: ensure support on roof structure for roof mounted units.  Provide access for maintenance. 

.4 
Controls (Operating and Safety): manufacturer's standard. 

.5 
Outdoor Cabinet: tested and AGA certified. 

.6 
Soundproofing:  AHRI 275 at one metre, in free field. 

.7 
Refrigeration Piping: 

.1 
Materials:  CSA B52 and ASTM B 280. 

.2 
Connect equipment with isolation valves and unions, sized in accordance with manufacturers recommendations and ASHRAE sizing guidelines. 



	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 
Provide piping and insulation to meet local code requirements. 

.3 
Locate chillers in mechanical rooms to CAN/CSA B52 and ASHRAE 15. 

.4 
Ensure or provide necessary structural support for large, heavy equipment. 

.5 
Install outdoor equipment on supports approved by manufacturer.  Provide additional structural support required. 

.6 
Provide for access to outdoor units for maintenance and repair. 

.7 
Insulate refrigeration piping, to equipment manufacturer's recommendations. 



	3.3  FIELD QUALITY 
CONTROL
  



	.1 
Field Tests: conduct tests required to Comply with CSA-B52 and the Steam and Pressure Plants Act/Regulation 108/87R.  Pay all fees levied by the Authority Having Jurisdiction for inspection and witness testing. 

.2 
Manufacturer's Field Services: 

.1 
Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS. 

.2 
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, as directed in PART 1 - QUALITY ASSURANCE. 

.4 
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. 

.5 
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. 

.6 
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. 

.7 
Obtain reports, within 3 days of review, and submit, immediately, to the Contract Administrator. 
.3 
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. 

.4 
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 
When preparatory Work upon which product installation depends is complete. 

.3 
Twice during installation progress at 25% and 60% complete. 

.4 
After installation and cleaning is complete. 



	3.4  DEMONSTRATION
  



	.1 
Demonstrate equipment to the Contract Administrator and designated maintenance staff and provide documentation of who was present and what was demonstrated. 
.2 
After chiller has been in operation for two weeks, provide experienced and qualified manufacturer representatives to demonstrate chiller operating capability. 

.3 
Provide training and instructions to operators, including control and safety systems. 



	3.5  COMMISSIONING
  



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

.2 
Test and adjust chiller to verify selected manufacturer's design capacity. 



	3.6  CLEANING
  



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

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



