High Tunnels & Greenhouses,

the difference is . . .

Biomass He ating in the u| When heat is introduced, the tunnel is

recognized as a greenhouse.

Why: ..

u Growers may want to extend their growing

Commercial Greenhouise: Is it
worth 1t?

scason eatlier to have product available for carly

. markets, heating may then become necessary.
Stacy Adams, Firth Flower Fatm ¢ 25 .

Heating methods . . . Greenhouse Heating Needs

m Unit Heaters ‘.‘;—-

Hasiest to)introduce al m 22’ x 96’ HOOp style
gricenhouse

m Boiler Units =g f 20 MPHI Wind
Significant investment 30°F insid i
2 30PE inside/outside

More uniform heating control

60PH /outside

Greenhouse Heating Needs

20 MPH Wind St
163,000 B1U 114,000 Bru
60°F inside/outside 333,500 BTU 235,000 1w
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Heating Fuel Price History

2003 P 2005 2006 2007 2008

O Natural Gas O Propane

MAXIM

Outdoor Wood Pellet and
Corn Furnace Cutaway

Equipment Selection

Temperatute stability:
Latge heat demand at dusk
ain during day
Humidity conttol
Reduction in disi
Interior ait quality conceras

Plant production issucs
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Fuel Price Comparison

2003 2004 2005

Biomass Heating Systems

Forced ait unit
Elexible fuel
Affordability;
Suitable in harsh &
cavitonments, |

Equipment Operation

Intake & Firebox Combustion blowers & screw




Furnace Operation

Load fire box with 1” wood pellets.

Ignite fire with lighter fluid or block

After 5 minutes, combustion blower
turned on.

Start corn feed 5-10 minutes later.

Fuel Evaluation Equipment Comparison

orced Air Gz eating iomass Heating
Wood Pellets p Forced Air Gas Heating Biomass Heating
e X i i .

Minimal maintenance Daily to weekly maintenance
Quick recovery Gradual temperatute modulation
Thermostat controlled Carefully located thermostat

Fuel cost driven by glolal

production
greatly 2 t cost of ( atures with minimal
. product affccts onl cost of product
Dry Bin Corn

Fleating System Comparison Biomass Heating Considerations

m Sizing ofi unit critical to balance heat gencration

> to) the space need.
Traditionall Gas

; m Comnti s heat being; s i
Heating Continuous heat being supplicd

ILow fite when no call for heat

Maximum fite when heat s requiticd

m Potential of “over-heating” if ...
Biomass Heating @C Too) latge of unit

ILLate spring production when heat requitement is Ioyy
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Operational LLabor Cost
(15 week heatin;
Equipment monitoring: 1.75 hrs/wk
Biomass load
Burn pot cleani

wk x 15 wk:

R ey

e, ‘\\:'-.

. Equipment Investment
Projected Fuel Use 350 bushels x $3.05 = $1,068 Biomass Furnace (300,000 btu)
Operational Labor Cost =$ 450 Bulk l'm.).wuxcd 235 bushel)

New utility auger and motor
Chimney $240
Total equipment costs $5,940

Heating Expense Compatison Return on Investment

3500

Propane prices increasing
- . ~ t10% annually

LLock-in price of $1.77 c . . 500
Corn prices moying

m Biomass Heating Cost upward ~ *6% annually

m Propane Heating Cost

3000

n $3,600 equipment cost
a Equipment difference "

. Returned i savi
Biomass Eurnace - < U
within 44" momniths

Propane Unit Heater: "
200

Diffetence

Research Team

& e

oy Adams, owner Firth Flower Farm

5 orge Meyer, Univers y of Nebraska, Biological Sciences

ay Fitzgerald, University of Nebraska, Agronomy &
Horticulture

s to Joe Fleming, Eagle Manufacturing
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