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Low Input farming

technigues

A Conservation tillage

A Cover cropping

A Organic

A Integrated Pest Management
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Changes that are (almost) free
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L .,A Gear up, throttle down'

"’ i Lower RPM is more fuel efficient
‘ iDondt overl oad the e ng
rf{ A Routiné machinery maintenance
L i Tire pressure

I Lubrication

= 1 Clean filters and fluids
-~ AApproprlate ballast to reduce slipping

A Machinery sized for the job
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Inexpensive changes (<$100)

A Insulate water heater

I Only necessary for older (>5 years)
water heaters. Does it feel warm to
touch?

i Costs $15-$35
I Payback less than a year :
A Replace incandescent bulbs with b,
compact fluorescent
I Cuts energy for lighting by 75%
I Cuts lighting cost in half
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Inexpensive changes (<$100)

A Weatherize buildings

I Homes, barns, sheds,
greenhouses

| Caulking, weather
stripping

ACan reduce heat loss by
one-third

A See www.eere.energy.gov/weatherization
T Caution! Air flow / ventilation is crucial to
animal and plant health
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http://www.eere.energy.gov/weatherization

Energy Efficient Fans

A Install energy efficient fans

I High volume, low speed fans more
efficient than high speed fans

I Large diameter more efficient than
small diameter

I Straight blades more efficient than
cloverleaf

I Discharge cone increases efficiency
A Clean and lubricate fans

A Open doors, windows & vents when
fans operating
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Walk-in Cooler

A CoolBot costs $300 and allows use of off-
the-shelf air conditioner and well-insulated
room for walk-in cooler.

I Cut up-front installation costs by 75%
I Cut energy costs in half :

I Not suitable for cooler that
i's opened fr eqils
Cools more slowly than i
conventional cooler.




Replace Greenhouse Thermostats
with Environmental Controllers

A Controls heating, cooling and
humidity control systems

I Avoids simultaneous heating
and cooling

A Allows night set back and
temperature flexibility to work
with outdoor environment

A Less energy, better crops
A Controllers cost $250+




Energy Efficient Heating

A Radiant heat for homes, workshops
I In-floor warm water pipes >
i Heat surfaces, not air S
I Comfort at lower temperature
I Heat more evenly distributed
I System costs $3-$4 per square foot

I New construction less expensive than
retrofitting

I Possible to integrate with solar hot water heat
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Greenhouse Heating 1 Efficient
Furnaces Pay Back Quickly

Gravity- Power- Separated Condensing
vented vented combustion | Combustion

MSRP ($) 2083 2169 3131 5743
Extra cost ($) 0 86 1048 3660
Thermal efficiency  80% 80% 82% 93%
Seasonal efficiency 65% 78% 80% 91%
Fuel (gallons) 2499 2082 2030 1785
Fuel saving (%) 0 16 19 29

Cost saving ($)* 0 1209 1360 2070
Payback (months) 0 1 9 21

*Assumes liquid propane fuel at $2.90 per gallon
All other cost, efficiency, and consumption estimates from:
Sanford, Scott. 2006. Greenhouse Unit Heaters: Types, Placement, and Efficiency.
University of Wisconsin Extension Bulletin A3784-15
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http://vilaslandandwater.org/land_resources_pages/land_resources_lawn_n_garden/lawn_and_garden/flowers_and_gardens/greenhouse_unit_heaters.pdf

Alternative Heating
Fuels Can Save $ — j

OIL HARDWOOD SOFTWOOD ELECTRIC

Cost per gallon of oil in dollars Cost per cord of in dollars Cost per cord of in dollars /Cost per KWH of in cents
3.80 200 200 7

Efficiency 78 % Efficiency | 70 % Efficiency 70 % Efficiency 100 %
WOOD PELLETS or Corn NATURAL GAS LP GAS COAL

Cost per ton of in dollars Cost per therm in dollars Cost per gallon in dollars Cost perton in dollars

260 95 2.80 100

Efficiency 70 % Efficiency 80 % Efficiency 78 % Efficiency 70 %

Cost Comparison (average cost/year)
Oil I, : 05

Hardwood B 1085.85)
F|  Softwood M ;. /5
U | Electric M 1 948.45)
E | Pellets NG ) 5. 55)
L| Natural Gas PN 1128.6)

LP Gas I, 3 755 75)
Coal MIN 458.3)
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http://www.hearth.com/econtent/index.php/articles/fuel_cost_comparison_calculator/
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assive solar -- High-tul
TOW-COVers nstead of het
greenhouses
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March 24, 2009, Shelbyville, KY.
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Sanjun Gu. 1998
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Chinese-style solar greenhouse

Zhang & Boris, 2007. University
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