
Choose Biomass Week – Arctic Energy Alliance
Feb 1, 2024

David Dubois, Manager of Business Development

Fink Machine Inc

Lets Get Started: An Intro to Boiler 
Installation and Regulations



Who is Fink Machine Inc.?

• Based in Enderby, BC –
traditional territory 
Splatsin FN

• Canada’s Largest Supplier 
of Commercial Scale 
Biomass Boiler Systems

• First install 2003

• Approx. 170 installations 
totaling over 58 MW



About Fink Machine Inc.

• Distributor  of Mawera boilers 
product  since 2003 

• Distributor of Schmid Boilers 2019
• We offer clients:

• System design 
• Fabrication of equipment
• Installation, commissioning services
• Online and remote system monitoring
• Training & On-site servicing 

• Own/Operate  ½  MW Private Utility 
District Energy System



Types of Installations

• Existing building – close to fuel storage
• Depends on space and location

• New building
• Depends on site

• Pre-fab or Containerized
• Plug and Play

• Minimize onsite

• Remote or Rural



Installation Code CSA B365-17 (R2022)

• Applies to installation, alteration and maintenance of solid burning 
appliances

• Includes furnaces, boilers, stoves, ranges, space heaters, factory-built 
fireplaces and water heaters

• Solid fuels include cordwood, chips, sawdust, peat logs, pellets, kernel 
corn and coal

• Does not apply to incinerators, site-built fireplaces, process 
equipment, portable appliances

• Applies in the absence of local specific code

• Certified local designers and installers can provide specifics



Solid-fuel Fires Central Heating Appliances 
B366.1-11 (R2020)

• Applies to manually or automatically fueled solid-fuel-fired central 
heating appliances that have provision for venting directly to the 
outdoors by means of flue pipes, chimneys, etc.

• Applies to factory- or field-assembled appliances that have been or 
could have been completely assembled at the manufacturer's plant 
and transported in the assembled condition

• Does not cover fireplaces, incinerators, space heaters, or stoves.

• Applies in the absence of local specific code



Pressure Vessel Regulation

• Typical North American Standard is American 
Society of Mechanical Engineers (ASME)
• Boiler and Pressure Vessel Code (BPVC) Section IV –

Rules for Construction of Heating Boilers

• Provinces/territories are responsible for Boiler 
code and application.
• Most codes reference ASME standard for pressure 

vessels
• Head Boiler inspector can interpret code and allow 

exemptions 

• Canadian Registration Number (CRN) identifies 
that the design has been accepted and 
registered for use in the province or territory

• Mainly applies to commercial and not residential



Performance Testing of solid-biofuel burning 
Heating Appliances - CSA B415.1-22

• New in 2022

• Sets testing methods and limits for particulate matter in solid fuel 
appliances

• Applicable up to 150 kW

• Aligns with EPA standard 

• Used by Jurisdictions to address air quality

• Recognizes CEN EN303-5  



CEN EN 303-5 Certification

• Similar role as CSAB366/ASME/CRN but Europe Standard

• Also includes emissions similar to CSA B415
• Different testing protocol

• Different steel and fabrication requirements

• Cannot be used in pressurized systems in Canada – except PEI
• Different jurisdictions define pressurised systems differently

• Open vs Closed 



Electric Certification

• Pre-certified using CSA standard

• Possible for site certification 
depending on local authority

• Prefabricated plants certified by 
CSA or Intertek, etc.



Wood Fuel Standards

• CAN/ISO-ISO 17225 solid biofuels standards adapted by CSA

http://www.nrcan.gc.ca/energy/renewable-electricity/bioenergy-systems/biofuels/7399

http://www.nrcan.gc.ca/energy/renewable-electricity/bioenergy-systems/biofuels/7399


Questions?

David Dubois – david@finkmachine.com

mailto:david@finkmachine.com


Choose Biomass Week – Arctic Energy Alliance
Feb 1, 2024

David Dubois, Manager of Business Development

Fink Machine Inc

Keeping the System Going: 
Biomass Maintenance



Core Safety Considerations

What are the core safety considerations 
when operating a biomass boiler?

• Carbon Monoxide

• Oxygen Shortage

• Steam Explosion Hazard

• Fire



Wood Fuel Combustion 

• Wood Fuel Combustion = A 3-Step Process
• Drying

• Devolatization (Gasification)

• Combustion



Wood Fuel Combustion 

• The 3 T’s
• Time

• Turbulence

• Temperature



PYROT® - Combustion Air Flow

Primary Burn Chamber

▪ Exhaust Blower
Induces a negative pressure in the fire box

▪ Primary Air Vent/Fan
Allows fresh air into the primary burn chamber.

▪ Recirculation Gas
Pushed back into the primary burn chamber and is used to 
maintain cooler temperatures and lower oxygen levels.

▪ Gasification
Gasses are produced during the primary burn that are combusted 
in the secondary burn chamber/zone



PYROT® - Combustion Air Flow

Secondary Burn Chamber

▪ Rotation Blower
The rotation blower injects secondary fresh air and mixes it with 
combustion gases produced in the primary burn.

▪ Heat Exchanger
The heat produced in the secondary burn chamber is pulled up 
through the heat exchanger by the exhaust blower and the 
exhaust is expelled out the chimney. Water is heated



PYROT® - Fuel Flow

Sliding Gate



PYROT® - Fuel Flow

Metering Bin

Stage one of fuel supply 
Is controlled by light barrier in the 
metering container and the limit 
switch on the sliding gate



PYROT® - Fuel Flow

Infeed Module

Controls the amount of fuel loaded 
into the fire box



PYROT® - Fuel Flow

Fire Box

Inside the fire box, the burning fuel   
will be worked down the moving 
grate towards the ash auger.

The moving grate is controlled by the 
grate drive motor.



PYROT® - Fuel Flow

Automatic Ash Extraction System

Ash is augured from the trough in the fire box and then up 
and into the ash can with the ash transport auger



Key Properties of Biomass Fuels

• Moisture Content - Chips

• Ash Content - Chips and Pellets

• Particle Size – Chips and Pellets (Dust)

• Contamination - Chips



Moisture Content

• Water does not burn

• Too wet impacts auto ignition

• More moisture more fuel 
volume

• Boiler type

• Wet fuels – large grate

• Dry fuels – smaller gate
• Flue gas recirculation 

• Potential freezing (not pellets)



Sources of Ash

• Primary Source of Ash
• Bottom Ash from boiler

• Cyclone Ash

• Secondary Source of 
Ash
• Fly Ash from ESP –

usually larger systems 
MW+



Ash Residues - Clinkers
What is clinker?

• If ash is heated above it’s sintering 
(softening) point (1150-1200 C), it changes 
the state of aggregation and turns doughy 
or viscous.

• When cooled, turns solid again and sticks 
to refractory and grate elements.

Impact mineral content:

• higher mineral content means more ash.

• higher mineral content usually means 
lower ash sintering points.

• lower sintering point will lead to clinkers.

• clinkers destroy the grate and refractory 
over time.



Particle Distribution

• Generally, not an issue with 
pellets

• Not all chips are created 
equal

• Auger Sized correctly – may 
cause jamming or bridging

• Fines cause problems with 
non-combusted material



Buffer Storage Tank

• Allows for modulation of boiler

• Absorbs Excess heat at shut 
down

• Faster Response Time

• Prevents Cycling 

• Improves efficiencies

• Hydraulic Separator from boiler

• Buffer Tank = Battery



PYROT® - Cleaning and Maintenance

PPE is required including mask 
googles and gloves

Areas to be cleaned

•Heat exchanger tubes

•Combustion Chamber

•Exhaust Fan

•Firebox



PYROT® - Cleaning and Maintenance

Areas to be cleaned

•Light Barriers and Inspection Windows

•Ash Can

•Recirculation Gas Line

•Exhaust gas collector

•Ash Bin



PYROT® - Cleaning and Maintenance

Automatic Tube Cleaning System

•Solenoids are fired sequentially with 100 psi 
air to clean ash out of the heat exchanger 
tubes

•With automatic tube cleaning, the tubes will 
need to be cleaning manually every 600 hours

•Without automatic tube cleaning this should 
be done every 300 hours.

•See Operation and Maintenance Instructions 
for all cleaning intervals and descriptions.



Operator Check-Sheets



Facility Housekeeping

• Be Aware of Dust and ash 
build up in Facility

• Try and empty fuel 
storage when system is 
shut down

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://www.flickr.com/photos/horsepunchkid/3557461153
https://creativecommons.org/licenses/by-nc-sa/3.0/


PYROT® - Troubleshooting Performance



PYROT® - Troubleshooting Grate Drive



PYROT® - Troubleshooting Firebrick



PYROT® - Troubleshooting Oxygen Control System



PYROT® - Troubleshooting Heating System Fault 
Codes



Key Parameters for Success

• Fuel Quality directly Impacts 
Maintenance

• Regular monitoring and 
preventative maintenance is 
critical

• Operator Training and 
transfer of knowledge

• Remote monitoring
https://www.youtube.com/watch?v=AF071VgmINw 

https://www.youtube.com/watch?v=AF071VgmINw


Questions?

David Dubois – david@finkmachine.com

mailto:david@finkmachine.com
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