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Forced Air Furnaces

	Refer to “LEED Notes and Credits” page for additional guidance for LEED projects.

Delete LEED items if project:

.1
is excluded by the Department’s policy on LEED, or

.2
the Department has determined that the work of this Contract is not to attain a LEED rating.
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.2
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LEED Notes:
Refer to Section 01 35 18 – LEED Requirements for:

1.
Requirements necessary for this project to obtain points required for certification.
2.
Confirmation of LEED prerequisites and credits affecting this Section; not all are mandatory for certification
Maintain built-in sustainability regardless of LEED requirements for:

.1
Recycling, reuse of materials, components and assemblies.

.2
Diversion of construction waste from landfills.

.3
Use of recycled materials, local materials, rapidly renewable and durable materials.

.4
Maintain healthy indoor environment during constructing.

.5
Provide for thermal comfort, access to views and daylight for indoor spaces.

.6
Foster innovation into facility design and planning.

LEED Credits:
Energy & Atmosphere
Prerequisite 2 – Minimum Energy Performance

SPEC NOTE:  Though prerequisites do not contribute to a projects point score, they are mandatory and MUST be met for a project to receive LEED Canada – NC certification.

Credit 1 – Optimize Energy Performance

Materials & Resources
Credit 2 – Construction Waste Management

1.
General

1.1
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
	MNECB 1997, Model National Energy Code for Buildings


1.2
submittals

.1
Product Data:

.1
Submit manufacturer’s product data in accordance with Section 20 00 13 – Mechanical General Requirements

.1
Submit copies of manufacturer’s product literature, specifications and datasheets.

.2
Shop Drawings:

.1
Submit shop drawings in accordance with Section 20 00 13 – Mechanical General Requirements.

.3
Closeout Submittals:

.1
Submit operations and maintenance data for incorporation into manuals specified in Section 20 01 06 – Mechanical Operation and Maintenance Manual. 

1.3
QUALITY ASSURANCE

.1
Conform to requirements to CSA, Provincial and Municipal Codes and be CSA listed.

1.4
Delivery, Storage, and Handling

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 – Waste Management and Disposal.
SPEC NOTE: Delete the following if project is not pursuing LEED certification or if the following credit is not being pursued.

1.5
leed requirements

.1
EA Prerequisite 2 – Minimum Energy Performance

.2
EA Credit 1 – Optimize Energy Performance

.1
Objectives: reduce the design energy consumption relative to the energy consumption of a reference building designed to MNECB standards.

.2
Requirements: submit information indicating efficiency values for installed equipment.
2.
Products

2.1
TYPE

.1
Provide [upflow] [counterflow] [horizontal] type with [gas burner] [oil burner] [electric heating elements] [and electric refrigeration].

.2
Provide self‑contained, packaged, factory assembled, pre‑wired unit consisting of cabinet, supply fan, heat exchanger, burner or heater, controls, air filter, humidifier [, refrigerant cooling coil and outdoor package containing compressor, condenser coil and condenser fan.

2.2
CONSTRUCTION

.1
Cabinet:  Heavy gauge galvanized steel with baked enamel finish, easily removed and secured access doors, glass fiber reflective liner [and welded steel base.

.2
Heat Exchanger:  Aluminized, stainless steel of welded construction.

.3
Combustion Chamber:  [Welded stainless steel] [Precast refractory].

.4
Supply Fan:  Centrifugal type rubber mounted with direct or belt drive, adjustable variable pitch motor pulley, rubber isolated hinge mounted 1750 r/min [two speed] motor.

.5
Air Filters:  25 mm thick fibrous glass disposable type arranged for easy replacement.

2.3
BURNER

.1
Oil Burner:  High pressure atomizing type, rubber mounted with adjustable combustion air blower, fuel pump, hinged flame inspection port, cadmium sulphide flame sensor, electrodes, ignition transformer and oil nozzle.

.2
Oil Burner Safety Controls:  Thermostat energizes burner motor and electric ignition.  Time delay relay limits time for establishment of main flame.  Flame sensor monitors flame continuously during burner operation and stops burner on flame failure with manual reset necessary.  Solenoid oil delay valve opens after burner motor is energized and closes instantly when burner motor is de‑energized.

.3
Gas Burner:  Atmospheric type with adjustable combustion air supply, equipped with combination gas valve and pressure regulator incorporating manual shut‑off, pilot valve, automatic 100% shut‑off and thermocouple pilot safety device.

.4
Gas Burner Safety Controls:  Thermocouple sensor prevents opening of solenoid gas valve until pilot flame is proven and stops gas flow on ignition failure.

2.4
BURNER OPERATING CONTROLS

.1
Low voltage, adjustable room thermostat, controls burner operation to maintain room temperature setting.

.2
High limit control, with fixed stop at maximum permissible setting, de‑energizes burner on excessive bonnet temperature and energizes burner when temperature drops to lower safe value.

.3
Control supply fan in accordance with bonnet temperatures independent of burner controls.  Include manual switch for continuous fan operation.

2.5
ELECTRIC HEATER

.1
Finned tube metal sheath heating elements arranged in incremental stages of 5 kW maximum each, easily accessible with protection against no or low air flows, shorts and grounds, and failure of protection devices.

2.6
ELECTRIC HEATER OPERATING CONTROLS

.1
Low voltage adjustable room thermostat energizes heater stages in sequence with pre‑determined delay between heating stages to maintain room temperature setting.

.2
High limit temperature control de‑energized heating elements to protect against overheating.

.3
Supply fan starts before electric elements are energized and continues operating after thermostat is satisfied until bonnet temperature reaches minimum setting.  Include manual switch for continuous fan operation.

2.7
HUMIDIFIER

.1
Wetted [plate, pan] [drum, power] type with float‑controlled water supply mounted on furnace return air plenum.

.2
Include low voltage motor, transformer, by‑pass duct and damper, and replaceable evaporator media.

.3
Electric adjustable room humidistat energizes humidifier when fan operating to maintain setting.

2.8
DRAFT CONTROL

.1
Provide each furnace with galvanized steel flue pipe having airtight joints.

.2
For oil burner, provide barometric draft regulator in flue pipe.

.3
For gas burner, provide furnace with suitable draft diverter.

2.9
EVAPORATOR COIL

.1
Mount in furnace supply plenum copper tube aluminum fin coil assembly, with galvanized drain pan, drain connection, refrigerant piping connections.

.2
Factory installed thermostatic expansion valve.

2.10
REFRIGERATION PACKAGE

.1
Compressor:  Hermetic, 3600 r/min maximum, resiliently mounted integral with condenser, with positive lubrication, crankcase heater, high pressure control, motor overload protection, service valves and drier.

.2
Air Cooled Condenser:  Aluminum fin and copper tube coil, direct drive axial propeller fan resiliently mounted, galvanized fan guard.

.3
Water Cooled Condenser:  Co‑axial condenser with finned copper inner tube and steel outer shell, factory mounted thermostatic water valve.

2.11
REFRIGERATION OPERATING CONTROLS

.1
Low voltage, adjustable room thermostat controls compressor, condenser fan and supply fan to maintain room temperature setting.

.2
Include thermostat system selector switch (heat‑cool‑off) and fan control switch (on‑auto).

.3
Timed off circuit shall limit number of compressor starts to 12 per hour.

.4
Provide refrigerant pressure switch to cycle condenser fan.

3.
Execution

3.1
INSTALLATION

.1
When counterflow furnaces installed on combustible floors, mount on additive base.

.2
Mount air cooled condenser‑compressor package on creosote 100 x 100 mm wood timbers [mopped into roof].

3.2
PERFORMANCE

.1
[     ]kW rated heating output when heated by [     ]) [No. 2 oil] [kW natural gas] [kW electric heating elements] and supplying [     ]L/s at [     ]kPa external static pressure with [     ]kW motor.  (Gas heating capacities are sea level ratings).

.2
[     ]kW rated cooling output with [     ]°C DB and [     ]°C WB air entering the evaporator, [     ]°C condenser ambient air and [     ]kW input.

.3
Refer to Furnace Schedule.  (Gas heating capacities are sea level ratings.)

3.3
FURNACE SCHEDULE
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