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Biomass Heating in the Biomass Heating in the 
Commercial Greenhouse: Is it Commercial Greenhouse: Is it 

worth it?worth it?

Stacy Adams, Firth Flower FarmStacy Adams, Firth Flower Farm

High Tunnels & Greenhouses,High Tunnels & Greenhouses,
the difference is . . .the difference is . . .

When heat is introduced, the tunnel is When heat is introduced, the tunnel is 
recognized as a greenhouse.recognized as a greenhouse.

Growers may want to extend their growing Growers may want to extend their growing 
season earlier to have product available for early season earlier to have product available for early 
markets, heating may then become necessary. markets, heating may then become necessary. 

Why . . .Why . . .

Heating methods . . .Heating methods . . .

Unit HeatersUnit Heaters
Easiest to introduceEasiest to introduce
Equipment inexpensiveEquipment inexpensive
Propane or natural gasPropane or natural gas

Boiler UnitsBoiler Units
Significant investmentSignificant investment
More uniform heating controlMore uniform heating control

Greenhouse Heating NeedsGreenhouse Heating Needs

2222’’ x 96x 96’’ Hoop style Hoop style 
greenhousegreenhouse

110,000 110,000 BTUBTU157,000 157,000 BTUBTU6060ooF F inside/outsideinside/outside

54,000 54,000 BTUBTU77,000 77,000 BTUBTU3030ooF F inside/outsideinside/outside

Double CoverDouble CoverSingle Poly CoverSingle Poly Cover20 MPH Wind20 MPH Wind

Greenhouse Heating NeedsGreenhouse Heating Needs

3030’’ x 144x 144’’ Hoop Hoop 
style greenhousestyle greenhouse

235,000 235,000 BTUBTU333,500 333,500 BTUBTU6060ooF F inside/outsideinside/outside

114,000 114,000 BTUBTU163,000 163,000 BTUBTU3030ooF F inside/outsideinside/outside

Double CoverDouble CoverSingle Poly CoverSingle Poly Cover20 MPH Wind20 MPH Wind

Firth Flower FarmFirth Flower Farm
A family greenhouse operation
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Heating Fuel Price HistoryHeating Fuel Price History
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Fuel Price ComparisonFuel Price Comparison
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1 bushel corn = 3.7 gallons propane = 3.4 therms natural gas

Biomass Heating SystemsBiomass Heating Systems

Forced air unitForced air unit
Flexible fuel Flexible fuel 
AffordabilityAffordability
Suitable in harsh Suitable in harsh 
environmentsenvironments

Equipment SelectionEquipment Selection

Temperature stabilityTemperature stability
Large heat demand at duskLarge heat demand at dusk
Solar heat gain during daySolar heat gain during day

Humidity controlHumidity control
Reduction in diseasesReduction in diseases

Interior air quality concernsInterior air quality concerns
Plant production issuesPlant production issues

Equipment OperationEquipment Operation

Intake &  Firebox Combustion blowers & screw augers 
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Fuel Transfer SetupFuel Transfer Setup Furnace OperationFurnace Operation
Load fire box with 1” wood pellets.

Ignite fire with lighter fluid or block 
starter.

After 5 minutes, combustion blower 
turned on.

Start corn feed 5-10 minutes later.

Fuel EvaluationFuel Evaluation

Dried 
Distillers 
Grain

Various Nut    
shells

Dry Bin Corn

Wood Pellets

Equipment ComparisonEquipment Comparison

Forced Air Gas HeatingForced Air Gas Heating
InexpensiveInexpensive

$1,500$1,500
Minimal maintenanceMinimal maintenance
Quick recoveryQuick recovery
Thermostat controlledThermostat controlled
Fuel cost driven by global Fuel cost driven by global 
pressure  pressure  
Production temperatures Production temperatures 
greatly affect cost of greatly affect cost of 
productproduct

Biomass HeatingBiomass Heating
Moderate investmentModerate investment

$5,100 (Prices range $2,000 $5,100 (Prices range $2,000 -- $13K)$13K)
Daily to weekly maintenanceDaily to weekly maintenance
Gradual temperature modulationGradual temperature modulation
Carefully located thermostatCarefully located thermostat
Fuel cost driven by local Fuel cost driven by local 
availability of fuelsavailability of fuels
Choose beneficial production Choose beneficial production 
temperatures with minimal temperatures with minimal 
affects on cost of productaffects on cost of product

Heating System ComparisonHeating System Comparison

Traditional Gas Traditional Gas 
HeatingHeating

Biomass HeatingBiomass Heating

Biomass Heating ConsiderationsBiomass Heating Considerations

Sizing of unit critical to balance heat generation Sizing of unit critical to balance heat generation 
to the space need.to the space need.
Continuous heat being suppliedContinuous heat being supplied

Low fire when no call for heatLow fire when no call for heat
Maximum fire when heat is requiredMaximum fire when heat is required

Potential of Potential of ““overover--heatingheating”” if if ……
Too large of unitToo large of unit
Late spring production when heat requirement is lowLate spring production when heat requirement is low
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Operational Labor CostOperational Labor Cost
(15 week heating season)

Equipment monitoring: 1.75 hrs/wk

Biomass loading: .5 hrs/wk

Burn pot cleaning/firing   .75 hrs/wk

3 hrs/wk x 15 wks x $10.00/hr = $450

Total Labor Cost  $450

Projected Fuel Use    350 bushels x $3.05 = $1,068

Operational Labor Cost = $  450

Total Energy Cost (season) = $1,518

Equipment Investment
Biomass Furnace (300,000 btu) $5,100
Bulk bin (used 235 bushel) $250
New utility auger and motor $350
Chimney $240
Total equipment costs $5,940

Heating Expense ComparisonHeating Expense Comparison

Propane Heating CostPropane Heating Cost $2,313$2,313
LockLock--in price of $1.779/gallonin price of $1.779/gallon

Biomass Heating CostBiomass Heating Cost $1,519$1,519
SavingsSavings $  794$  794
EquipmentEquipment

Biomass FurnaceBiomass Furnace $5,100$5,100
Propane Unit HeaterPropane Unit Heater $1,500$1,500
DifferenceDifference $3,600$3,600

Return on InvestmentReturn on Investment

Propane prices increasing Propane prices increasing 
~ ~ ++10% annually10% annually
Corn prices moving Corn prices moving 
upward ~ upward ~ ++6% annually6% annually
$3,600 equipment cost $3,600 equipment cost 
differencedifference
Returned in savings Returned in savings 
within 44 monthswithin 44 months
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ContributorsContributors Research Team

Stacy Adams, owner Firth Flower Farm

Dr. George Meyer, University of Nebraska, Biological Sciences 
Engineering

Dr. Jay Fitzgerald, University of Nebraska, Agronomy & 
Horticulture

Special Thanks to Joe Fleming, Eagle Manufacturing


