Boiling it Down
by Winton Pitcoff

Energy Efficiency
in the Sugarhouse

tripped down to the basics, maple syrup is really one of the sim-

plest foods to produce, and nothing that sugar makers have done

over the last several hundred years has changed the sole ingredient

(sap from maple trees), the production method (boiling to the
proper density) or the final product (pure maple syrup). However, the tools
and technology have changed significantly, particularly around ways to
reduce the amount of energy used and therefore the cost required for the
production of syrup.

Boiling requires heat, and heat requires fuel, which is often the largest
expense for a sugar maker. For most of maple syrup’s history, that fuel
has been wood, first simply stacked under a hanging kettle and eventually
burned in a firebox in a tight, efficiently designed evaporator. Each change
along the way—from adding insulating firebrick to the evaporator to
attaching a forced draft system that helps wood burn more efficiently and
directs more heat to the bottom of the pans and less up the chimney—has
reduced the amount of heat wasted and the amount of fuel required to
bring sap to a boil.
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for more information.
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Advances in energy-efficient technology in the sugarhouse have pro-
gressed rapidly in the last 50 years, with the advent of evaporators that
heat with oil, gas, wood pellets, wood chips and even recycled vegetable oil.
However, energy costs in the Northeast are at least one-third higher than
the rest of the nation, and maple producers need to consider ways to fur-
ther reduce their use of fuels. Many sugar makers take advantage of reverse
osmosis machines that concentrate the sap before it even reaches the evap-
orator, as well as steam hoods that preheat and further concentrate the sap
before it enters the evaporator pans. The energy savings with these can be
quite remarkable.

Assuming it takes 400,000 Btu of energy to boil off 42 gallons of water,
even a relatively modern evaporator operating at 70 percent efficiency will
burn more than 4 gallons of oil to make a gallon of syrup from sap with 2
percent sugar content. Using a reverse osmosis unit to remove 65 percent
of the water from the sap before boiling, however, reduces that need to 1.4
gallons of oil. Adding a steam hood can bring that number down to just
0.9 gallon of oil per gallon of syrup produced, saving more than 75 per-
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cent in oil costs. Sugar makers
using wood-fired evaporators
will see a similar reduction in
the amount of wood they need
to burn.

While the initial purchases for
energy-saving equipment can
be costly, for sizable sugaring
operations this technology can
often pay for itself quickly in
fuel savings. Many grant pro-
grams exist for improvements
related to on-farm energy effi-
ciency, including the USDA’s
Rural Energy for America Pro-
gram and Environmental Qual-
ity Incentives Program, as well
as some state-based incentive
programs.

Along with the cost savings,
the environmental benefits of
such energy conservation meth-
ods are significant. Reducing
fuel oil use by just a single gallon
prevents 22 pounds of CO, from
being released into the atmosphere, so the cumulative effect of thousands
of sugar makers turning to more efficient production methods can be sig-
nificant.

Since using less fuel means the evaporator is running for a shorter
time, some labor costs as well as wear and tear on the equipment itself are
reduced. Having the sap boiling for a shorter time can also mean better
control over flavor and grade for the experienced sugar maker.

A number of resources are available for sugar makers interested in evalu-
ating the energy efficiency of their operation and considering opportunities
for improvements. The Massachusetts Farm Energy Program has published
a best practices manual, which is available at http://bit.ly/P9f7py. An online
tool for calculating potential energy savings can be found at http://bit.
ly/1dBnh5y. In addition, “Guidelines for the Improvement of Combustion
Efficiency for Maple Producers” (www.uvm.edu/~pmrc/Combustion.pdf), a
paper commissioned by University of Vermont Extension, offers an analy-
sis of the rate of return for various energy efficiency improvements sugar
makers can make. F
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Winton Pitcoff is a freelance writer and coordinator of the Massachusetts Maple
Producers Association.
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Used Equipment For Sale

Waterloo tubing washer machine w/high

PYeSSUrBINDSe - o ceirirees o e $1,950

7” Wes Fab short stack aluminum filter press
W/PAPEIS ..o eeieeeeeee e e e e e ee e ee e e e e $975
- - 10” Wes Fab short stack aluminum filter press . $1,550
Equlpment Bernard vertical single vacuum releaser............. $800
Bernard horizontal single vacuum releaser ...... $1,100

Universal Masport Major vacuum pump w/3 hp
electricmotor ... $750

500 Gallon stainless milk bulk tank (excellent).. $1,250

1,500 Gallon horizontal vacuum tank, enamel lined
inside and painted steel outside on skids ........ $2,250

2’x6’ Waterloo evaporator w/stainless pans
(drop flue pan and cross flow syrup pan)......... $2,750

20”x66” Maple Pro evaporator w/stainless
welded pans (drop flue).......ccceevvvrvneenncennnnns $2,700

56 Sugar House Road, Alstead, NH
603-835-6361 | 603-835-2455
sales@bascommaple.com
www.bascommaple.com
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The most widely recogmzed plastic
Pure Maple Syrup container in the industry.
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Check our Website for a dealer in your area.
Interested in a Private Label? Give us a call!

P.O. Box 490 / 262 Millers Falls Road
Turners Falls, MA 01376

Phone: 413.863.2222 / Fax: 413.863.3774
www.hillsideplastics.com
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