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Introduction
A solar domestic hot water system uses the sun to heat
water for home use.  A solar hot water system connects to a
home’s existing gas or electric water heating system,
providing a supplemental source of heat for all hot water
needs including showers, dishwashing, clothes washing,
and cooking.  Solar water heating systems are a proven
technology that work well even in cold climates. A solar
hot water system can provide 40 -70 percent of a
household’s annual hot water
needs.

The most common type of
solar domestic hot water
system installed in colder
climates is a closed loop active
system. Closed loop systems
have a set amount of fluid
(usually antifreeze) traveling
through the heating system.
They are called “active”
systems because they rely on
circulating pumps to move the
fluid through the system. This
fact sheet focuses primarily on
this type of system.

Solar Water Heater Basics
A closed loop active solar water heater is made up of
collectors, heat transfer fluid, circulating pump, heat
exchanger, and a storage tank. The sun heats the heat
transfer fluid in the collector. The circulating pump brings
the heated fluid into the home where the heat is transferred
to the domestic water supply. The domestic hot water
supply is held in a storage tank to be used when needed.

Collectors
Flat-plate collectors are the most common type of solar
collectors. They consist of a flat, insulated, weatherproof
box containing a dark absorber plate.  A heat transfer liquid
runs through flow passages in the absorber plate, absorbing
the suns heat, which is later transferred to the domestic hot
water.   The top of the box is sealed with clear or translu-
cent glass or plastic.  Flat-plate collector panels come in a
variety of sizes including 3’x 8’, 4’x 8’, and 4’x 10’.

Heat Transfer Fluids
Various liquids can be used as heat transfer fluids in a solar
water heater. They include tap water, distilled water,
inhibited propylene glycol, alcohol, and various oils. In
general, water is only used in warm climates where freezing
is unlikely.  Inhibited propylene glycol (an antifreeze) is a
popular heat transfer fluid in cold climate installations
because it is nontoxic and very stable.  This is an important
consideration in closed loop systems where the same fluid

continues to circulate through the system
until it needs to be replaced (usually in 3 -
10 years).

Circulating Pumps
A small (1/40 - 1/20 hp) circulating pump
is needed to move the heat transfer fluid
through the system. These pumps can be
powered by either DC (direct current) or
AC (alternating current) electricity.

A photovoltaic (PV) panel can be used to
power a DC pump, thus producing a self-
powered and self controlled system These
systems run when it is sunny and the fluid

in the panels is hot.  They shut off when it is
dark or cloudy, therefore leaving the cooler fluid outside in
the panels.

If the system is powered by standard AC electricity a
controller is needed to turn the pump on and off at appropri-
ate times.

Storage Tanks
A storage tank is required to store the heat collected during
the day for later use. The storage tank can either be the
home’s existing water heater tank, or an additional tank that
is connected to the water heater tank.

A typical home sized system will need a 40 - 60 gallon
storage tank.

Heat Exchangers
A heat exchanger is a device, usually made of copper
tubing, that is used to transfer the heat from the solar panels
to the home’s domestic water supply. Hot fluid from the
solar collectors is pumped through the heat exchanger which
is located in the storage tank.   The heat from the fluid is
transferred by convection through the copper wall of the
exchanger to the cooler domestic water.  Heat exchangers
can be single or double walled. Double walled exchangers
are required whenever the heat transfer fluid is toxic.
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System Sizing
Simple conservation steps can reduce the size and cost of
the solar water heater installation.  For this reason it is
important to make the existing hot water system as efficient
as possible. Start by installing low-flow shower heads or
flow restrictors in the shower and faucets, insulating the
current water heater and hot water pipes and lowering the
thermostat on the water heater to 120°F.

Once these conservation methods are in place a system can
be designed to meet the household needs.  On average each
person in a modern household uses 20 gallons of hot water
per day.  It takes one square foot of collector area to heat a
gallon of water.  This correlates into 20 square feet of
collector area for each person in the household, or about two
panels for a three person household.  This is only a general
rule of thumb, and will vary depending on climate and water
use patterns.

Choosing a Site
Solar domestic hot water systems can be installed either on
the roof of the home, or on a stand alone rack in the yard.
When choosing a location for the installation the primary
consideration should be the amount of sun exposure the
panels will get. For maximum daily output the panels should
face due south, be in the direct sun (no shading at all), and
be mounted at an angle to the sun that will maximize their
performance. For a system that will be used year-round a tilt
angle equal to the site’s latitude is considered best.

System Costs
Closed-loop systems typically cost between $2,000 and
$5,000 installed, depending on the application and the
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number of people in the household.  With regular inspection
the system should operate for 20 - 30 years with minimal
maintenance and costs.
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www.the-mrea.org
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800-762-7077
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