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Condensing Boilers
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1. General

1.1 RELATED Requirements
.1 General Mechanical Starting and Testing
Section 23 08 13
Requirements
.2 Mechanical Equipment Starting and Testing:
Section 23 08 23
1.2 REFERENCE DOCUMENTS

.1 Canada Green Building Council (CaGBC):

	.1 
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org


SPEC NOTE: Specify the above only if this is a LEED project

.2 National Research Council of Canada (NRC):
	.1 
	National Energy Code for Buildings


.3 American Society of Mechanical Engineers (ASME)

	.1 
	ASME Boiler and Pressure Vessel Code Section IV – Heating Boilers


.4 Canadian Standards Association (CSA)

	.1 
	CSA B149.1
	Natural Gas and Propane Installation Code

	.2 
	CSA B51
	Boiler, Pressure Vessel and Pressure Piping Code


1.3 submittals

.1 Product Data:

.1 Submit manufacturer’s product data in accordance with Section 01 33 23 – Shop Drawings, Product Data and Samples.
.1 Submit copies of manufacturer’s product literature, specifications and datasheets.
.2 Submit factory quality control and performance test reports.

.3 Submit field installation and testing reports.
.2 Shop Drawings:

.1 Submit shop drawings in accordance with Section 01 33 23– Shop Drawings, Product Data and Samples.
.1 Indicate the following information:

1 General arrangement showing terminal points, instrumentation test connections.

2 Clearances for operation, maintenance, servicing, tube cleaning, tube replacement.

3 Foundations with loadings, anchor bolt arrangements.

4 Piping hook-ups.

5 Equipment electrical drawings.

6 Burners and controls.

7 All miscellaneous equipment.

8 Flame safety control system.

9 Breeching and stack configuration.

10 [Stack emission continuous monitoring system to measure C0, 0, N0x, S0, stack temperature and smoke density of flue gases].

.2 Indicate the following engineering information:

1 Boiler efficiency at 25%, 50%, 75% and 100% of design capacity.

2 Radiant heat loss at 100% design capacity.

.3 Closeout Submittals:

.1 Submit operations and maintenance data for incorporation into manuals specified in Section 01 78 23 – Operation and Maintenance Data and Manuals. 

1.4 QUALITY ASSURANCE

.1 Comply with Provincial Regulations and have CSA and CGA approval.

.2 Units shall be approved by Underwriter's Laboratories and bear CSA label.

.3 Boilers shall be constructed in accordance with ASME Section IV. Units shall bear ASME stamp and be registered.

.4 Comply with NFPA 70 for electrical components and installation.

1.5 Delivery, Storage, and Handling

.1 Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 – Waste Management and Disposal.

1.6 warranty
.1 Pressure Vessel / Heat Exchanger: Warrant the pressure vessel and heat exchanger against any failure due to condensate corrosion, thermal stress, mechanical defects or workmanship for a period of ten (10) years from initial start-up.

.2 Warranty for other boiler components shall be one (1) year from Substantial Performance by the Minister.
2. Products

2.1 TYPE

.1 Provide high efficiency condensing hot water boiler suitable for forced draft with insulated jacket, heat exchanger, [natural gas] [propane] burning system, controls and boiler trim.

.2 Must have a minimum steady state efficiency of 91% verified by ANSI Z 21.13 based on a return water temperature of 43°C.
2.2 components

.1 Combustion Chamber: Minimum 16 gauge stainless steel with access for service and inspection, integral combustion air blower and vent connection.

.2 Pressure Vessel: Carbon steel construction, insulated with minimum 50 mm insulation, maximum working pressure of 1100 kPa and factory fitted relief valve at 345 kPa.

.3 Heat Exchanger: 316 stainless steel fire tube and tube sheets, one pass, ASME stamped for a maximum working pressure of 1100 kPa.

.4 Burner: Premix full modulation with minimum 5:1 turndown ratio at continuous CO2, capable of 99% efficiency without exceeding NOx above 20 ppm.

.5 Ignition Components: Intermittent spark ignition and UV sensing.

.6 Safety Controls: Pilot flame proven before main gas valve opens, stop gas flow on ignition failure, digital flame safeguard with pre-purge cycle.

.7 Gas Trim: Manual gas valves, motorized main gas valve, pilot gas pressure regulator, automatic pilot gas valve and manual gas pilot valve, all factory mounted and FM labeled.

.8 Safety Devices: High/low gas pressure switches, air flow proving switch, blocked flue detection switch, safety valve, low flow/low level switch and high temperature limit, all factory mounted.

.9 Operating Temperature Controls: Digital P.I.D. controller, adjustable from 4(C to 115(C with provision for outdoor air temperature reset, factory mounted water inlet and discharge temperature sensors. Control panel shall have a screen display for boiler set-up, temperatures, status and boiler diagnostic.
.10 BMS Interface: Provide BACnet interface with the following objects:
.1 Boiler enable (write)

.2 Supply water temperature setpoint (read/write/override)

.3 Supply water temperature (read)

.4 Gas valve position (read)

.5 Boiler status (read) i.e. On/Off

.6 Local manual override (read) i.e. Auto/Manual

.7 Fault condition (read)

.11 Jacket: 18 gauge brushed stainless steel or equivalent.

.12 Accessories: Condensate treatment kit; one per boiler.
3. Execution

3.1 PERFORMANCE

SPEC NOTE:  List boiler performance on mechanical drawing. If not, edit Article 3.1.1.

.1 Refer to schedule on mechanical drawings.
3.2 INSTALLATION
.1 Install in accordance with manufacturer’s written recommendations.

.2 Integrate boiler controls and alarms with BMS.
.3 Provide single wall Category IV vent system for each boiler separately. Double wall where exposed on roof.

.4 Install boilers on a 100 mm concrete housekeeping pad, level and plumb.

.5 Install furnished loose boiler components. Provide required service and maintenance clearances as recommended by the manufacturer.

.6 Provide piping, electrical and control wiring connections to boiler control panel and all accessories.

.7 Pipe relief valves and air vents on hot water boilers to floor drain. Provide separate discharge from each valve.
.8 Pipe condensate from boilers and flue to condensate treatment system and drain.

.9 Natural gas fired installation to CAN1-B149.1.

.10 Ensure manufacturer’s representative:
.1 certifies installation, completes and submits signed-off check list prior to start-up,
.2 witnesses boil-out procedures to manufacturer’s requirements,

.3 provides start-up and burner adjustment services,
.4 carries out on-site performance verification tests,
.5 provides maintenance and operating instructions, and
.6 confirms boiler flue temperature and requirements with Mechanical Trade prior to tender submission.
3.3 STARTING AND TESTING

.1 Start and test boilers as specified in Section 23 08 13 and 23 08 23.

END OF SECTION
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