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	PART 1 - GENERAL


	

	1.1  SUMMARY
  



	.1 
Section Includes: 

.1 
Materials and installation for: 

.1 
Condensing Boilers. 

.2 
Auxiliary Equipment. 

.3 
Direct Fired Make-up Air Units.

.4
Overhead radiant heaters in shops areas. 

.2 
Sustainable requirements for construction and verification: 

.1 
Refer to 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.
.4 
Section 01 47 17 – Sustainable Requirements: Contractor's Verification. 
.5
Section 01 74 11 – Cleaning.
.6 
Section 01 74 19 – Construction/Demolition Waste Management and Disposal. 

.7 
Section 01 78 00 – Closeout Submittals. 

.8 
Section 01 91 13 – General Commissioning (Cx) Requirements. 

.9
Section 23 11 00 – Energy Supply.

.10
Section 23 05 00 – Design Requirements – HVAC

.11
Division 25 – Integrated Automation.

.12
Division 26 – Electrical


	1.2  REFERENCES
  



	.1 
American Boiler Manufacturer's Association (ABMA) 

.2 
American National Standards Institute (ANSI)/Canadian Standards Association (CSA) 

.1 
ANSI Z21.13-2010/CSA 4.9-2010, Gas-Fired Low-Pressure Steam and Hot Water Boilers. 

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

.4 
American Society of Mechanical Engineers (ASME) Codes 

.5 
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. 

.2 
ASTM A 106-08, Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service. 

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

.1 
Material Safety Data Sheets (MSDS). 

.7 
National Electrical Manufacturers Association (NEMA) 

.1 
ANSI/NEMA MG 1-2006, Rev. 1, Motors and Generators. 

.2 
NEMA 250-2008, Enclosures for Electrical Equipment (1000 Volts Maximum). 

.8 
National Fire Protection Association (NFPA) 

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

.2 
NFPA 255-2006, Standard Method of Test of Surface Burning Characteristics of Building Materials. 

.9 
Underwriters Laboratories of Canada (ULC) 

.1 
CAN/ULC-S102-07, Standard Method of Test for Surface Burning Characteristics of Building Materials and Assemblies. 



	1.3  DESIGN 
REQUIREMENTS
  



	.1 
Piping: size piping and fittings to ASHRAE pipe sizing standards, to maintain conditions specified by equipment manufacturers. 

.2 
Performance Requirements:  ANSI Z21.13/CSA 4.9 testing procedures. 

.3 
Design Heating Capacity: 

.1 
Hot Water:  sufficient in temperature and capacity to meet maximum design load +10% safety factor.


	1.4  SUBMITTALS
  



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

.2 
Product Data: 

.1 
Submit manufacturer's printed product literature, specifications and datasheet for Boilers, Pumps and Auxiliary Equipment. 
.3 
Submit WHMIS MSDS in accordance with Section 01 33 00 – Submittal Procedures. Indicate VOC's for adhesive and solvents during application and curing. 

.4 
Submit complete start-up report indicating start-up and system verification sequences. 

.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 3 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 nameplate data for units, manufacturer's name, type, year, number of units, and capacity. 



	1.5  QUALITY 
ASSURANCE
  



	.1 
Provide products from same manufacturer. 

.2 
Provide equipment with required ASME plate and stampings. 

.3
Utilize design and installation personnel thoroughly familiar with systems of this type.
.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.

.6 
Verification: contractor's verification in accordance with Section 01 47 17 – Sustainable Requirements: Contractor's Verification. 



	PART 2 - PRODUCTS


	

	2.1  MATERIALS
  



	.1 
Sustainable Design: Refer to Section 01 47 13 – LEED Requirements. 

.2 
Pumps: 

.1 
Materials:  API 610, ASME. 

.2 
Motor: ANSI/NEMA MG 1. 

.3 
Insulation: 

.1 
Maximum flame spread 25 maximum smoke developed 50 to CAN/ULC S102. 

.2 
Adhesives, sealers, vapour coating, mastics, laggings and bedding:  material which does not soften, corrode or deteriorate in wet or dry state, of type recommended by insulation manufacturer for the proposed application. 

.3 
Provide low odour, low volatile organic compound (VOC) materials. 



	2.2  BOILERS
  



	.1 
Boiler:  ANSI Z21.13/CSA 4.9, type and size to meet design heating requirements, burner with ULC and CSA label. 

.2 
Efficiency:  minimum 90% from 25% to 100% of maximum continuous firing rate, fully condensing. 

.3
Size to be a minimum of 50% of the total load each for triplex boilers, or 70% of the total load for duplex boilers. Provide a minimum of two boilers in the facility heating system.
.4 
Accessories:  piping, valves, condensate neutralizer and accessories to achieve a complete heating system, with connections to energy supply piping and heat distribution piping. 

.5 
Insulate to maintain maximum equipment skin temperature of 70°C at ambient room temperature of 32°C, and comply with ASHRAE 90.1 energy efficiency.
.6 
Control System: 

.1 
Packaged controls with outdoor air temperature sensor for reset control.  Provide for pump interlock and low flow switch to meet required safety shutdown requirements. 

.2 
Enclosure:  to NEMA 250, Type 1. 

.3 
Alarms:  electronic, audible, for high temperature and low water level, and with full interface to BAS system using N2 Open or BACnet Protocols.  LON protocol will not be accepted. 

.7 
Gauges:  pressure and temperature, on fluid in and out connections, and at critical internal conditions. 

.8
Burner Safeguards.


.1
Provide burner safety system for generators.

.2
Monitor for boiler, burner and auxiliary equipment failure, and operator error.  Take corrective or preventative action.  Monitor start-up, shut-down and operation through generator operating range to prevent unsafe operation.


.3
Control: microprocessor based, with plug-in modules, compatible with combustion control systems.  Bypass logic with hardwired emergency boiler trip circuit.


.4
Flame scanners: monitor igniter flame and main flame.


.5
Pressure regulators: for pilot, main burner supply pressure, and gas pressure.


	2.3  INDIRECT FIRED RADIANT TUBE HEATERS
  



	.1 
Provide vacuum type radiant tube heaters with aluminized Steel reflectors, burner section, vacuum fan/pump, and discharge chimney sections.


.1
Use for quick temperature recovery in shop and vehicle storage garage areas.

.2
Where height is available for proper spacing from occupants and equipment.

.3
Refer to Section 23 82 00 – Terminal and Packaged Units.


	2.4  MAKE-UP AIR UNITS




	.1
Provide direct-fired make-up air units as packaged natural gas-fired units as required in Section 23 82 00 – Terminal and Packaged Units.


	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 according to manufacturer’s instructions. 

.2 
Install equipment on pads which extend beyond equipment base minimum 100 mm. 

.3 
Operate equipment at best efficiency points. 

.4 
Install insulation to NFPA 90A. 

.5 
Provide insulation to boiler, heat exchangers, expansion tank, pumps, piping and valves to manufacturer recommendations and TIAC Standards. 

.6 
Provide gas, heating water and glycol solution, piping, control valves, isolation valves, from point of service connection to heat generator. 

.7 
Provide lightning protection on chimney stack. 

.8 
Connect breeching from boiler outlet to chimney. 

.9 
Provide flexible isolation fittings between suction and discharge of pumps and associated piping. 

.10 
Weld piping over 50 mm diameter where the operating pressure is rated over 104 kPa. Welded piping is subject to radiographic inspection where required in ASME B31.1. 



	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 product[s] and submit written reports, in acceptable format, to verify compliance of Work with Contract. 

.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, 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 Consultant and Owner’s Advisor. 

.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 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 of this section to the Contract Administrator. 
.2 
After hot water generator has been in operation for two weeks, provide experienced and qualified boiler, burner and combustion control system manufacturer representatives to demonstrate boiler operating capability. 

.3 
Provide training and instructions to boiler operators, including burner control and safety systems, piping system components, valves, pumps and controls. 



	3.5  COMMISSIONING
  



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

.2 
Test and adjust boiler for capacity and efficiency to ASME standard short form. 

.1 
Prove guaranteed efficiencies at 50% and 100% load. 

.2 
Operate boiler with automatic combustion controls in manual mode. 

.3 
Fuel, water, chemicals, power and heating load will be supplied by the Contract Administrator. 


	3.6  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. 





