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Quality Hardwoods Quality Hardwoods -- PowassanPowassan
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Custom drying and Custom drying and planingplaning

•• Wholesale hardwood lumber businessWholesale hardwood lumber business

•• Dry 10 to 12 Dry 10 to 12 MMfbmMMfbm per year of mixed per year of mixed 
hardwoods in 10 hardwoods in 10 NardiNardi kilnskilns

•• Paul Brooks Paul Brooks -- OwnerOwner

•• Peter Van Peter Van AmelsfoortAmelsfoort –– Operations Operations 
managermanager
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NardiNardi kilnskilns
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NardiNardi KilnsKilns

•• Each kiln has its own oil burner for direct Each kiln has its own oil burner for direct 
firing. firing. 

•• Individual kiln capacity 40,000 BFIndividual kiln capacity 40,000 BF

•• Maximum drying temperature 160Maximum drying temperature 160ººFF

•• Humidification and conditioning done by Humidification and conditioning done by 
water misting systemwater misting system
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Most lumber is air dried first.Most lumber is air dried first.
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The rising cost of oilThe rising cost of oil

•• In 1995 oil was about $0.26/litreIn 1995 oil was about $0.26/litre

•• In December 2007 it was approximately In December 2007 it was approximately 
$0.82/litre$0.82/litre

•• By January 2008, it was $1.10/litre By January 2008, it was $1.10/litre --
Quality Hardwoods needed to make a Quality Hardwoods needed to make a 
change.change.

•• Decided to make the investment to allow Decided to make the investment to allow 
the use of alternative fuels.the use of alternative fuels.
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The cost of energy from oilThe cost of energy from oil

•• One gigajoule = 947,815 One gigajoule = 947,815 btubtu

•• Furnace oil contains 36,700 Furnace oil contains 36,700 btu/litrebtu/litre

•• One gigajouleOne gigajoule = 947,815 / 36,700= 947,815 / 36,700

= 26 = 26 litreslitres of oilof oil

•• Using a conservative oil price of $0.80/litreUsing a conservative oil price of $0.80/litre

•• Cost of oil energy = $20.80 / gigajouleCost of oil energy = $20.80 / gigajoule
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The cost of energy from pelletsThe cost of energy from pellets

•• Pellets contain about 8,000 Pellets contain about 8,000 btubtu / lb/ lb

•• One One tonnetonne of pellets = 2,200 lbsof pellets = 2,200 lbs

•• Energy in one Energy in one tonnetonne = 2,200 x 8,000= 2,200 x 8,000

= 17,600,000 = 17,600,000 btubtu

= 18.6 gigajoules= 18.6 gigajoules

•• Price of premium bulk pellets = $170 / Price of premium bulk pellets = $170 / tonnetonne

•• Cost of pellet energy = $9.20 / gigajouleCost of pellet energy = $9.20 / gigajoule
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Cost of Oil vs. Pellet EnergyCost of Oil vs. Pellet Energy

•• In 2006, Quality Hardwoods used 505,960 In 2006, Quality Hardwoods used 505,960 
litreslitres of oil.of oil.

•• At 26 At 26 litreslitres of oil / of oil / gjgj and $20.80 / and $20.80 / gjgj

•• Used 19,591 gigajoules at a cost of $407,493Used 19,591 gigajoules at a cost of $407,493

•• At $9.20 / At $9.20 / gjgj for pellets this cost would be for pellets this cost would be 
$180,237$180,237

•• This represents a savings of $227,256 / yearThis represents a savings of $227,256 / year
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The ProjectThe Project

•• Hot water circulation system for indirect firing of Hot water circulation system for indirect firing of 
kilns.kilns.

•• Retrofit kilns and warehouse heaters with hot Retrofit kilns and warehouse heaters with hot 
water heating coils and modify control program.water heating coils and modify control program.

•• Two boilers at 3.5 Two boilers at 3.5 MMbtuMMbtu / hr each./ hr each.

•• BuiltBuilt--in excess capacity since their average in excess capacity since their average 
consumption ranges from 3 to 5 consumption ranges from 3 to 5 MMbtuMMbtu / hr/ hr

•• Direct fired oil burners kept as a backup to the Direct fired oil burners kept as a backup to the 
pelletpellet--fired boilers.fired boilers.
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The ProjectThe Project

•• Total project cost $1.1 million.Total project cost $1.1 million.

•• Boilers and building represent about 50% of Boilers and building represent about 50% of 
the cost.the cost.

•• Project payback was 5 years as per the plan Project payback was 5 years as per the plan 
but in reality it will be 6 to 8 years.but in reality it will be 6 to 8 years.

•• Chose pellets instead of chips because:Chose pellets instead of chips because:

–– Less expensive feed and storage systemLess expensive feed and storage system

–– Little to no contaminants in with pelletsLittle to no contaminants in with pellets

–– Less babysitting of system requiredLess babysitting of system required
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Project TeamProject Team

•• Peter Van Peter Van AmelsfoortAmelsfoort, Quality Hardwoods, Quality Hardwoods

•• RolieRolie Kilpatrick, IRAP Kilpatrick, IRAP –– technical assistancetechnical assistance

•• Westbrook Systems Westbrook Systems –– engineering and designengineering and design

•• Better Built Kilns Better Built Kilns –– kiln retrofitkiln retrofit

•• AgviroAgviro Inc. Inc. –– Certificate of ApprovalCertificate of Approval
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Project timelineProject timeline

•• Started investigations in February 2008.Started investigations in February 2008.

•• April 2008 April 2008 –– started work on C of A with MOE.started work on C of A with MOE.

•• June 2008 June 2008 –– issue PO for boilers.issue PO for boilers.

•• July 2008 July 2008 –– designed infrastructure.designed infrastructure.

•• August 2008 August 2008 –– fitters onfitters on--site.site.

•• October 2008 October 2008 –– PLC programming, C of A obtainedPLC programming, C of A obtained

•• StartStart--up in first week of December 2008. up in first week of December 2008. 

•• System operational after two weeks.System operational after two weeks.
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Pellet delivery and storagePellet delivery and storage
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Pellet delivery and storagePellet delivery and storage

•• Pellets delivered by Pellets delivered by ““walking floorwalking floor”” trailer trailer 
manufactured by Titan Trailers.manufactured by Titan Trailers.

•• Trailer holds about 40+ Trailer holds about 40+ tonnestonnes of pellets.of pellets.

•• In winter get delivery every 10 to 15 days.In winter get delivery every 10 to 15 days.

•• In summer need delivery once per month.In summer need delivery once per month.

•• Bucket conveyor from pit to 60 Bucket conveyor from pit to 60 tonnetonne
capacity silo. capacity silo. 

•• Dedicated screw conveyors to each burner.Dedicated screw conveyors to each burner.
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PelletPellet--fired boilersfired boilers

•• Two boilers from Decker Manufacturing in Two boilers from Decker Manufacturing in 
ManitobaManitoba

•• BoilersBoilers’’ exhaust gas goes to an economizer to exhaust gas goes to an economizer to 
preheat return circulating water.preheat return circulating water.

•• Pellets are forced up into the burner from below.Pellets are forced up into the burner from below.

•• Ash is conveyed out of the bottom of each Ash is conveyed out of the bottom of each 
furnace and into a hopper. furnace and into a hopper. 

•• Air emissions are monitored with a handheld Air emissions are monitored with a handheld 
gas analyzer.gas analyzer.
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Decker Boiler SystemDecker Boiler System
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Ash chute inside furnaceAsh chute inside furnace
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Ash auger inside furnaceAsh auger inside furnace
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Water circulation systemWater circulation system

•• 4000 gallons of water in the system4000 gallons of water in the system

•• Each kiln has a PLC controlling a mixing Each kiln has a PLC controlling a mixing 
valve and circulating pump.valve and circulating pump.

•• Underground distribution to fin tube heat coils Underground distribution to fin tube heat coils 
in each of the 10 kilns and to three space in each of the 10 kilns and to three space 
heaters in a warehouse.heaters in a warehouse.

•• 44”” insulation used for water piping but could insulation used for water piping but could 
have used 2have used 2””
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Water circulation systemWater circulation system
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Warehouse space heatersWarehouse space heaters
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Pellet supply and pricePellet supply and price

•• Use pellets with less than 1% ashUse pellets with less than 1% ash

•• Average price about $190 per Average price about $190 per tonnetonne
delivered.delivered.

•• Pellets have been purchased from Alberta Pellets have been purchased from Alberta 
and southern Ontarioand southern Ontario

•• Pellet quality has been variable because Pellet quality has been variable because 
of multiple reloads during shipment.of multiple reloads during shipment.

•• Burner feed problems because of fines.Burner feed problems because of fines.

•• Pellet supply was short in March 2009.Pellet supply was short in March 2009.
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Contact InformationContact Information

Roland Kilpatrick, Roland Kilpatrick, P.EngP.Eng..

Industrial Technology AdvisorIndustrial Technology Advisor

NRC NRC -- IRAPIRAP

200 McIntyre St. East, Box 360200 McIntyre St. East, Box 360

North Bay, ON   P1B 8H8North Bay, ON   P1B 8H8

ph (705) 494ph (705) 494--42504250

fax (705) 475fax (705) 475--09890989

roland.kilpatrick@nrcroland.kilpatrick@nrc--cnrc.gc.cacnrc.gc.ca


