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“A Solar Thermal Store is
like a reverse ‘Ice
House’, storing heat in
the summer and using it
heat in the winter.”
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A thermal storage heating system works by capturing and storing the
sun’s energy in the summer and reusing it as the source of heat in the
winter. The transfer and storage medium is water, thereby making the
systems environmentally friendly. The stored energy provides for a
continuous source of heat all winter long. The collectors continue to
work all winter, although the replenishment rate is less. A Thermal
Storage System (TES) is a proven technology and is in use in many parts
of the world.

A Thermal Reserve system includes vacuum tube solar collectors, a
control system and storage tanks. The system is flexible and integrates
well into an existing building or makes an excellent choice for new
construction. Thermal Reserve, LLC is an authorized reseller of the Sea-
Groups solar energy product line.

History of Thermal Energy Storage

Current day heating solar heating dates back to 1940 when M.I.T. built
their experimental ‘Solar Energy House #1’ in Cambridge, MA. A huge
tank in the basement stored enough energy to keep the occupants
comfortable in the winter. This project was funded by a gift by
Godfrey to the Massachusetts Institute of Technology for Solar energy
studies in 1938.

A system using glass plate collectors and a pebble bed for energy storage was built in 1959 in Denver
Colorado. After 18 years of monitoring the system was essentially maintenance free and its
performance had degraded to 78% of the original design. The degradation was attributed to glass
breakage inside the collectors which is a problem that does not occur in modern day vacuum tube
collectors. This project provides evidence that a well-designed and well-built system can operate
reliably over many years with very little maintenance.

The TES system is widely used in Europe and is expected to be the standard by 2030.
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What is Thermal Energy Storage?

Thermal Energy Storage (TES) also known as a ‘thermal store’ uses a storage tank designed to
retain heat deposited during the hot summer months for use during colder winter weather. The heat
is typically captured using solar collectors, although other energy sources are sometime used
separately or in parallel based on climatic conditions. The water stored in the tank can reach
temperatures in excess of 185°. It is easy to see that there is an ample supply of BTU’s stored that
can provide heat and hot water to the building through many cloudy and cold days. The volume of

storage will determine the heating load supplied to meet or augment the heating requirements of the
building.

Using solar collectors and well insulated tanks, the thermal mass is brought to operating temperature
in the summer from the solar collectors and used for heat in the winter months. The target
temperature of the thermal mass in the underground tanks is 185° F. The tanks are sized to meet part
or all of the heating requirements whether it is residential or commercial. In turn, this will determine
how many collectors are required.

Benefits of Thermal Energy Storage
Applicqﬁons (TES) “Today's vacuum tube

collectors, with the added
ability to store heat in the
summer make this type of
solar system functional and
responsive.”

Energy independence has been garnering interest over the last 30
years. Only recently has one taken a serious look at energy
independence. There are a number of factors that have led to a
greater awareness of alternative energy though the driving force is
the rapid increase in the cost of oil. “Indeed there is a finite
Passive seasonal energy storage has been around for centuries as a source supply of oil

of heating and cooling. With today’s technology it is now practical to
utilize high efficiency solar collectors to store vast amounts of energy in
well insulated tanks for the purpose of utilizing the stored energy in
opposite seasons, when it is needed most.

A Thermal Reserve solar solution uses relatively simple technology with few moving parts that can
provide nearly no cost heating based on tank size and building site conditions. A TES system installed
in new construction will be comparable in cost to that of a conventional system. Additional benefits
since January 2009 are large tax credits to offset the cost of the solar system.

Today’s vacuum tube solar collectors are extremely efficient and can perform well year round. This
ensures a steady flow of additional heat into the tanks in winter, just at a slower rate than in summer.
Benefits to this type of system are clear:

e Lower household energy bills

e A constant seasonal supply of heat regardless of fluctuating energy costs

¢ No fossil emissions

¢ New construction no longer needs an Qil tank, gas line, a fire rated boiler room or chimney

e Environmentally friendly as the storage medium is water
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Applications
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Thermal energy storage solutions are ideal for low rise commercial, industrial and educational
buildings as there is usually a large roof area coupled with an ample area for insulated
underground storage tanks. Residential applications are also strong candidates for a TES solution.

Applications:

Residential

Schools

Strip Malls

Low rise office buildings
Manufacturing

Marketing a New Proven Technology

Since the 1970’s solar energy has always been associated with high cost
and best suited for a do-it-yourselfer. Its use was seen more as a personal
statement to the environment, than as a system to save money. That
recent history is the hardest challenge to overcome in introducing and
installing solar energy solutions in place of a trusted, but outdated
heating system.

The challenge is to position and brand a Thermal Energy Storage solution
as a packaged product coordinated through one installer. This method
will identify “Thermal Reserve” as a heating system, not just a
description of its parts: solar panels, tanks, pumps, and an air handler.

The sale and installation should an easy decision based on:

Reliability

Affordable

Energy Efficient

Durable 20 to 30 year life span on collectors

Energy expenses will now be supplemental heat if needed and
periodic maintenance costs

e Serviceable

e Tax Credits - up to 55% between Federal and State

Now, solar collectors, storage tanks, controllers and distribution systems
are extremely efficient. This makes solar heating the best solution for
residential and commercial heating.

“Marketing resistance
may come from the fact
this is a ‘new to us’
heating solution.
However it uses tested
and proven components
along with a proven track
record overseas...

This should help
overcome the fear of
‘solar’ and it’s perceived
high costs”
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Economics of Thermal Energy Storage

The installation of a Solar Thermal Energy Storage system will have different paybacks
and cost comparisons based on the type of building. Influencing factors include:

e New construction

e Replacement of an existing system
e Building orientation

e Site conditions

e Building use

e Tax Credits - Federal and State

For new construction, a TES system should be comparable in cost to that of a
conventional heating system, possibly less. The biggest difference is that there is no

annual fuel bill other than electricity to operate small circulating pumps and control
valves.

“The American Recovery and Reinvestment act of 2009 extended many of the tax
incentives introduced in the Energy Policy Act of 2005. Businesses, utilities and
governments are also eligible for tax credits.

A tax credit is generally more valuable than an equivalent tax deduction because a tax
credit reduces tax dollar-for-dollar, while a deduction only removes a percentage of the
tax that is owed. Consumers can itemize purchases on their federal income tax form,
which will lower the total amount of tax they owe the government.

Consumers who install solar energy systems (including solar water heating and solar
electric systems), small wind systems, geothermal heat pumps, and residential fuel cell
and micro-turbine systems can receive a 30% tax credit for systems placed in service

before December 31, 2016; the previous tax credit cap no longer applies”
From the US Department of Energy

http://www.energy.gov/print/taxbreaks.htm

“Federal Tax credits are
available up to 30% The State of Rl offers a 25% income tax credit for

homeowners who install renewable energy systems
including solar domestic hot water systems and solar
space heating systems.

and

State Tax Credits in RI
are available up to 25%”

The former caps on
federal have been
removed and RI’s tax
credit is 25% up to a
maximum cost of
$15,000.







