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9.1 Glossary of terms

Term

Description or definition

Absorber area

The net area of absorber receiving solar energy. With an
evacuated tube collector the absorber area is the plan
area of the array of tubes and does not include the gap
between tubes. The area of tube arrays with a parabolic
reflector behind the tubes is the area of parabolic
reflector.

Absorptance

A measure of the fraction of solar energy falling on a
surface that is absorbed into the surface and converted to
heat. Typical absorptance factor for absorber plates = 0.9
to 0.95 (i.e. 90 to 95%). The maximum value is 1.0 or
100%.

Active solar heating
system

This type of system uses a fan or a pump to transfer hot
air or heated water to another place, perhaps to storage
of some type. Rocks may be used to store heat from
heated air. An insulated storage tank is used to store
heated water.

Air eliminator valve

A valve at the highest point in the circuit to bleed air out of
the circuit to prevent air locks restricting the flow.

Altitude angle

The vertical angle between the horizontal plane and the
sun’s position in the sky, or points along the top of any
object that may cause shading on a collector.

Anti-freeze solution

Adding ethylene glycol or propylene glycol to water lowers
the temperature at which the water freezes. By adding
sufficient glycol to the water in the solar collectors the
damage that can be caused by frost is prevented,
because freezing is prevented. This is exactly the same
technique used in motor cars to prevent damage due to
freezing.

Audit

A hot water audit is an assessment of all the uses of hot
water in order to come up with a total figure and times for
usage.

Azimuth angle

The horizontal angle between true north and the sun’s
direction measured clockwise on the horizontal plane.

Boost energy

Energy that is used to boost the temperature in the tank
when solar energy is not available.
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Cavitation in pumps

The tendency of water within the pump to boil (vaporise)
so that bubbles of water vapour form within the pump.
Cauvitation is likely to cause damage to the pump, cause
noise and reduces pumping efficiency. The likelihood for
cavitation occurring increases as water temperature
increases and, as pressure in the suction side of the
pump is reduced. Cavitation is likely to occur in solar hot
water systems where the circulating pump has too small a
diameter pipe delivering water to the pump, or where
there is not enough head of water above the pump, such
as in an in-ceiling installation.

Change of state

A substance (fluid) is said to change state when it
changes from a vapour or gas to a liquid or changes from
a liquid to a solid. Energy input is required to change a
solid to a liquid or to change a liquid to a vapour (gas).
Energy is released (or removed from the fluid) in
changing from a vapour to a liquid or from a liquid to a
solid.

Close coupled system

A thermosiphon system where the collector is closely
connected to the tank and both are usually on a roof.

Closed loop system

A system where the heat transfer fluid flows in a closed
loop from the collector to a heat exchanger in the tank
and then back to the collector to be heated again. Often
referred to as an indirect heating system.

Cold water shut off
valve

A terminator valve sits in a safe tray. If water leaks and
starts to fill the tray, the cold water shut off valve, which is
spring-loaded, closes the cold water supply. A drain line is
not required from the safe tray if a cold water shut off
valve is fitted.

Collector area

The same as absorber area.

Commissioning

The process of ensuring that all component parts of a
total system function as they should and that the system
is adjusted for optimum performance under all normal
operating conditions. Commissioning is the last part of an
installation prior to hand over to the owner.

Compressor An electrically driven pump that moves refrigerant around
a heat pump circuit to transfer heat.
Condenser A heat exchanger consisting of either a flat plate with

tubes attached or ‘grille’ (like fins and tubes). In a
refrigerator, this becomes hot and dumps heat collected
from the food to the air outside. This is part of all heat
pump systems for transferring heat from the air to water.
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Corrosion

Deterioration of metal. The metal combines with other
elements to form a salt of the metal. Rust is the corrosion
product that results from the combination of iron (steel)
and oxygen to form iron oxide.

Corrosion inhibitor

A chemical that can be added to water to prevent metals
being corroded, such as rusting of steel. A corrosion
inhibitor will also prevent the corrosion caused by
dissimilar metals being in contact with each other.

Cross pitch stand or
frame

A steel frame used on an east or west facing roof on
which to mount a solar system to face the collector to the
north.

Diffuse radiation

The component of incoming solar radiation which is
scattered by clouds and other gases or particles in the
atmosphere.

Direct radiation

The component of solar radiation that comes direct from
the sun as parallel rays.

Direct system

The water in the tank is heated in the collectors. There is
no heat exchanger.

Discount rate

This factor reduces the value of money spent in the future
to what it would be worth if spent today. The market
discount rate equals the market interest rate of the most
likely alternative investment, typically a bank term deposit.

Domestic hot water

(DHW)

The description of hot water that is used for normal
domestic tasks — washing people, hands, clothes and
dishes. The water used by staff in offices or factories is
also called domestic hot water although a factory is not
regarded as domestic. It distinguishes this hot water from
hot water used for other purposes such as heating.

EPDM

The acronym for Ethylene Propylene Diene Monome, a
flexible rubbery plastic-like material used for roof
flashings.

Efficiency of collector

A measure of the fraction or percentage of energy in the
heated fluid leaving a collector compared to the incoming
incident solar radiation falling on the collector surface
area.

Electrolysis The reaction between two dissimilar metals. It is possible
to predict which of the two will be eaten away by the other
using the ‘noble metals chart’.

Emittance A measure of the fraction or percentage of heat re-

radiated from the absorber surface
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Evaporator

A heat exchanger consisting of either a flat plate with
tubes attached or a set of fins attached to a network of
tubes. In a refrigerator, it is the plate inside the cabinet at
the back that gets cold. It absorbs heat from the food in
the refrigerator. Part of all heat pump systems.

Expansion valve

A valve which controls the rate of refrigerant flow through
the evaporator in a heat pump system.

Expansion control | Also known as expansion valve, cold water expansion

valve valve or pressure relief valve. A valve that releases
water when pressure increases in the storage tank.

Fin and tube | A common method of construction of the absorber plate in

collectors flat plate collectors. Riser tubes are connected to a top

and bottom header pipe. The riser pipes are bonded to a
darkened, flat sheet of material that acts as the absorber
surface.

Flooded-plate
collectors

A less common method of construction of absorber
plates. The collector plate is made of two sheets with roll-
welded seams joining the two together. Waterways are
formed between the welded seams and the water passing
through is heated directly by the sun.

Floor heating

Heating of floors (usually concrete) by passing hot water
through pipes, or electricity through wires, buried in the
concrete.

Floor waste A drain in a floor such as a toilet, bathroom or laundry. It
is usually a concrete floor designed so that the slope is
towards the floor waste grate. If water flows onto the floor
it drains down the floor waste to outside the building.

Flow switch A flow switch turns electricity on when there is a flow of

water through the switch. In the case of a pressure
boosting pump, when water starts to flow through the flow
switch it turns on the pump, increasing the pressure.
When the tap is turned off and no more water flows, the
flow switch turns the pump off. Sometimes flow switches
are used as safety devices so that if a pump runs out of
water it is switched off.

Forced circulation

Circulation that does not rely on thermosiphon flow but
rather is forced by a circulator (circulating pump).

Freezing temperature
of water

Water changes state between 4°C and 0°C. It changes
from a liquid to a solid and with that change, it increases
in volume (expands).

Frost damage

The damage that occurs as the result of water expanding
when it freezes.
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Frost dump valve

A frost dump valve is a valve that opens at low
temperatures (usually about 4°C). Water runs through the
valve allowing other water to take its place. If the
incoming water is warm enough (it may only be perhaps
7°C) it will keep the collectors warm enough to prevent
freezing occurring.

Frost protection

Techniques used to prevent damage to solar water
heaters caused by the expansion of water as it freezes.

Global radiation

(see also irradiance)

A measure of the solar power at any instant on a surface.
It is made up of both direct and diffuse radiation falling on
the surface.

Gravity feed storage
tank

The tank is usually in the ceiling and the hot water runs to
the outlets by gravity. The tank is not pressurised.

Hardness

Water in which soap refuses to lather is called hard. The
hardness is caused by calcium salts (calcium chloride)
dissolved in the water. It precipitates in water heating
devices forming scale.

Heat exchanger

A heat exchanger is a device to transfer heat from one
fluid to another without the two fluids mixing. In solar
water heaters a heat exchanger transfers heat from a
mixture of water and an anti-freeze into the water in the
storage tank, heating it. Recognise that it is the heat that
is transferred, and there is no mixing of the two fluids.

Heat pipe

A fluid with a low boiling temperature is turned to a vapour
by a heat source (the sun). The vapour rises up the heat
pipe and gives off its heat to something (water) at a lower
temperature and changes back to a liquid.

Heat transfer

liquid/fluid

A fluid that carries (transfers) heat from one place to
another. In Solar water heaters it is the water itself or an
anti-freeze solution that does this job. The fluid in a heat
pipe does the same thing.

Hydronic heating

Heating that uses water to carry the heat. A hydronic
heating system requires heat emitters that transfer the
heat from the water to the air that is to be heated. These
heat emitters are commonly panel radiators, fan
convectors (a radiator core with a fan that blows air
across it), or various finned heaters (such as skirting
heaters) which rely on natural convection currents to
conduct heat from the water into the air.

Inclination or tilt angle

A measure of the angle of inclination of the collector to
the horizontal plane.
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Indirect system

A system in which the water in the storage tank is not
directly heated in the collectors. It is heated indirectly by a
heat transfer fluid (anti-freeze, water, and perhaps
corrosion inhibitor). A jacketed system is an indirect
system.

Insulation

Insulation is material that reduces the transfer of heat. In
the case of insulated pipes the insulation material may be
rubber or plastic wrapped around the pipe. Felt fibre
material was commonly used and is still available, but
nitrile rubber products like ultraviolet (UV) treated
Armaflex are now recommended. Insulation comes in
long rolls and can be wrapped round the pipe. Insulation
is important in reducing heat losses from hot water pipes.
Hot water storage tanks are also insulated to reduce loss
of heat from the tank.

Integral system

A solar water heater system where the collector is
connected directly to the tank with the collector tubes
fitting directly into the tank storage area.

Irradiance A measure of the solar power per square metre of surface
area at any instant (International System of units (SI) unit
is: kilowatts per square metre — kW/m?).

Irradiation A measure of the radiant solar energy per unit of surface

area (Sl Unit: Megajoules per square metre). The term
‘insolation’ was formerly used but is no longer preferred.

Jacketed system

The hot water storage tank is surrounded by a jacket. The
jacket contains an anti-freeze fluid that is heated in the
solar collectors. Heat is conducted through the wall of the
storage tank into the water inside.

Latent heat

The energy released or absorbed by a material as a result
of a change of phase e.g. such as turning water from
liquid to gas (absorbing heat) or gas to liquid (releases
heat)

Legionnaire’s disease

A disease caused by the presence of Legionella bacteria
that breeds in warm water (40°C) systems or cooling
towers and air conditioning plant. It can be fatal to
humans.

Megawatt hour (MWh)

The amount of energy generated or used over one hour
where power output or demand is one megawatt (MW).
Equivalent to 1000 kilowatt hours (kWh).

Net Present Value

The difference in total present values (PV) for two options
e.g. the PVs of two water heating systems calculated over
their lifetimes.
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Off peak or controlled
tariffs

Electricity tariffs where supply is made available to an
electric heating element by the electricity supply company
during set off-peak hours, typically for about eight or nine
hours.

Open loop system

A system where the heat transfer fluid is water that flows
through the collector where it is directly heated and back
to the hot storage tank.

Orientation angle

The angle between the direction the collector faces and
true north (not magnetic north as read by a compass).

Passive solar heating

In this heating, no energy other than the sun’s radiation is
required. A passively heated house will have north facing
windows to allow the winter sun to enter, masonry (often
a concrete floor or internal bricks) to soak up the heat by
day and release it by night, and wall and ceiling insulation
to reduce the loss of heat. There is no fan or pump
required to capture the heat.

Plinth

A concrete slab or step, similar to a paver. A common
size is about 450mm x 450mm x 50mm thick. They make
an ideal base to go under a hot water storage tank. Most
hardware stores or garden shops stock them as stepping
stones for paths.

pH

Note that this is written as a small p and a capital H. It is
the negative logarithm of the hydrogen ion concentration
in a solution. If the solution is acidic there are many H+
ions. If the pH is low (2 or 3 very acidic, 5 or 6 slightly
acidic), 7 is neutral. Above 7 is alkaline. Extremely
alkaline is 14 (maximum).

Pipe

In this book the word pipe can mean pipe or tube. Strictly
speaking, pipe is measured internally and tube is
measured externally. To be technically correct we should
not speak about copper pipe, but rather copper tube
because it is the outside diameter which determines its
size. Steel pipe and most plastic pipes are measured
according to the internal hole size and so are pipes, not
tubes.

Pipe friction

The force or drag of water on the walls of pipes that slows
the flow of water through pipes reducing the rate of flow.
Pipe friction is increased by increased rate of water flow,
reduced pipe size, and length of the pipe.

Potable water

Water classified under Australian Standards as suitable
for drinking.
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Preheater

A solar system becomes a preheater when the solar
collectors provide less than 50% of total hot water
demand.

Present Value

The value of a future good or service converted to the
equivalent in today’s dollars adjusting for the effects of
market discount rates and inflation rates.

Pressure/Temperature
Relief (PTR) valve

Its purpose is to protect against excessive temperature
(>99°C) and pressure (>1MPa). (Typical pressure setting
is 700kPa). If either of these conditions is exceeded, the
valve opens and dumps hot water through a drain.

Protective anode

A protective or sacrificial anode is dissolved rather than
some other item. Anodes are installed in steel water
storage tanks (hot or cold) and are eaten away if
electrolysis occurs, rather than the tank.

Pump-circulated or
pumped storage
systems

This type of system consists typically of a ground-
mounted tank and roof collector panels. A small
circulation pump is used to pump water through the
collectors. A differential temperature controller with two or
more temperature sensors is used to control the pump
operation.

Pump circulation frost
protection

By pumping water from the storage tank through the
collectors, freezing of water in the collectors can be
prevented if the water in the storage tank is warm.

Radiation The transfer of heat by its conversion to electro-magnetic
waves or photons (tiny packets of energy).
Renewable Energy | Certificates issued under the Federal Government’s

Certificates (RECs)

Mandatory Renewable Energy Target (MRET) scheme
that represent 1IMWh of renewable energy electricity
generation or IMWh of electricity saved through the use
of solar water heaters.

Retrofit

Taking an existing system and changing it, usually
upgrading it. In the case of a hot water system, it can be
retrofitted by the addition of solar collectors and
equipment to convert it into a solar hot water system
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Reverse
thermosiphon

Reverse of thermosiphoning, i.e. circulation in the
direction that is not required. In the case of a solar water
heater reverse thermosiphon is the circulation of heated
water from the storage tank to collectors resulting in
cooling. This happens at night if the collectors are not
mounted below the storage tank.

Ring main

A pipe that runs round all the hot water delivery points
and has hot water circulating though it so that whenever a
tap is turned on hot water is instantly available.

Sacrificial anode

Used in mild steel vitreous enamel lined tanks to prevent
corrosion of the tank. Consists of a long aluminium or
magnesium rod running along the inside length of the
tank.

Safe tray

Another name is a spill tray, or an overflow tray. It is a
water collecting tray designed to catch water that leaks
out of a hot water storage tank, or a cold water tank such
as a header tank. A safe tray is required where the water
storage tank is located inside buildings so that water does
not cause damage within the building. The safe tray must
be drained to the outside of the building and the drain
pipe must be visible so that if it does have water escaping
it will be noticed.

Saturation index

The saturation index is a number that indicates how
readily scale will form. Generally an increase in pH,
hardness, and temperature will result in increased
potential for scaling.

Scale

The name given to the build-up of mineral deposits within
a water heater that is using ‘hard water’. It occurs on
electric elements, the walls of storage tanks and solar
collectors. It is usually calcium carbonate (limestone) and
can be dissolved with acid such as hydrochloric acid.

Selective surfaces

Special coating applied to the surface of the absorber
plate to increase its absorptance of solar radiation and
more importantly reduce the re-radiated energy from the
surface as it heats up.

Sequential freezing

The principle of having freezing occur in sequence in
different parts of a collector.
First — freezing occurs in the centre of the risers in a solar
collector.

Second — freezing occurs in the top and bottom of the
risers.

Third — freezing occurs in the headers. This varies for
different manufacturers.
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Serpentine collectors

A less common method of construction of absorber plates
by a pipe coiling backwards and forwards across the
plate. This pipe is thermally bonded to the absorber plate
and as the water passes through the pipe it absorbs heat
from the plate.

Simple payback time

Calculated as the difference in the installed capital costs
of two alternative water heating systems divided by the
difference in annual operating costs of each system.

Solar constant

The average power intensity of solar energy outside the
Earth’s atmosphere, equal to 1367W/m?.

Solar fraction

The proportion of your hot water energy demand at the
outlet of the water heater that is provided by the solar
collectors, compared to the supplementary or boosting
energy that is required to keep the water at a set
temperature, typically 60°C.

Solar radiation (see
also irradiance or
irradiation)

The spectrum of radiant energy emitted from the outer
layers of the sun. It consists of a range of wavelengths of
electro-magnetic radiation from ultraviolet to visible light
and infrared radiation.

Space heating

The name given to heating a space (or air), as distinct
from heating water. A normal house heater is a space
heater.

Split systems

See pump-circulated systems.

Stainless steels

Stainless Steel comes in various grades, some more
resistant to corrosion than others. Grade 316 is commonly
used when a relatively high standard of corrosion
resistance is required.

Stratification

The formation of layers of water of different temperatures
within a storage tank; hot water at the top and getting
cooler further down the tank.

Supplementary energy

Energy that is used to boost the temperature in the tank
when solar energy is not available (also referred to as
Boost energy).

Tank

Also referred to as a hot water cylinder or container.

TDS

Stands for Total Dissolved Solids. TDS is measured in
mg/L though it was once measured in ppm — parts per
million, of salt dissolved in water.
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Tempering valve

A tempering valve (or temperature modulating valve) is
designed to add cold water to hot water if required to
prevent it exceeding a set temperature. Tempering valves
are installed to prevent scalding of people using hot
water.

Thermistor

An electronic solid-state device to measure temperature.

Thermosiphon

The natural convection of water around a pipe circuit such
as between solar collectors and the storage tank above.
The heated water in the collector expands and becomes
less dense. It therefore rises to the highest point in the
circuit, the top of the storage tank. Cold water from the
base of the storage tank moves down to replace the
heated water.

Tilt angle
inclination angle)

(see

Transmittance

A measure of the fraction of solar radiation that passes
through a transparent cover such as glass. Typical
transmittance factor for low iron glass is 0.92 or 92% and
for window glass is 0.87 or 87%. The maximum value is
1.0 or 100%.

True north
magnetic north

Versus

True north is the direction to the north pole. In most
places this is a little different to magnetic north, being
either to the east or west of magnetic north.

Tube

In this book the word pipe can mean pipe or tube. Strictly
speaking, pipe is measured internally and tube is
measured externally. To be technically correct we should
not speak about copper pipe, but rather copper tube
because it is the outside diameter which determines its
size. Steel pipe and most plastic pipes are measured
according to the internal hole size and so are pipes, not
tubes.

Tundish

The opening into a drainage line. The tundish is usually a
funnel shaped fitting which collects the water from
expansion pipes, etc and carries it away. The tundish
incorporates an air-break (a gap) to avoid the possibility
of water being drawn back up the expansion pipe.

Vitreous enamel

Vitreous enamel (or glass) is used to line the inside steel
hot water storage tanks to prevent rusting of the steel. It is
probably the best form of protection in districts where the
water is extremely corrosive
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Zincalume®

A registered trademark for steel that is coated with a thin
layer of zinc and aluminium to protect the steel from

corrosion (rusting). Sometimes the zincalume is covered
by paint.
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9.2 Answers to revision questions
Chapter 1

9.2.1 Answers to questions section 1.1 solar water heating overview

1. A solar hot water system is similar to an electric or gas storage hot water
system with some extra bits. What are the four sections of a solar hot water system
referred to in the notes?

The four sections of a solar hot water system are:
e A collector which absorbs thermal energy from sunlight
e A storage tank to store the collected heat energy (in water)
e A circulation system to transfer collected energy to the tank

e A supplementary or boost heater to further heat the water if solar radiation is
inadequate to ensure sufficient hot water is available on demand.

2. Some gas or electric hot water systems are instantaneous and have no
storage. They heat the water as it is required. Why must solar hot water systems
have a hot water storage tank?

Solar hot water systems require a hot water storage tank because:

e Solar energy is not available at all times of the day, so energy needs to be
stored in the form of hot water

e Even if hot water was used when there was sufficient solar energy, the area of
solar collectors to instantaneously heat water to a sufficient temperature would
be impractically large.

3. Transfer of hot water from the solar collectors to the storage tank can occur in
one of two ways. What are the two ways?

Hot water can be circulated from the solar collectors to the storage tank either by:

e Natural thermosiphon circulation where the tank is above the collectors, so
that the hot (less dense) water can rise up to the tank

e Forced circulation with the use of a pump. In this case the tank can be at
ground level or elsewhere below the collectors.

4. Why are evacuated tubes more effective than flat plate collectors in cold
climates?

Evacuated tubes can offer benefits in cold climates because the area between the
inner absorber and the outer glass tube is evacuated, reducing heat loss from
conduction and convection.

5. Heat pumps use refrigeration to heat water. The heat pump transfers heat into
the water. Where does the heat come from?
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The heat collected by a heat pump water heater comes from the air, which in turn has
been heated by direct and indirect solar radiation. This is why they are included as a
form of solar water heater.

9.2.2 Answers to questions section 1.2 — economic benefits
Refer to Table 1.2

la. Darwin is in the north of Australia (latitude 12°S). What proportion of the hot
water can be supplied by the sun using a solar hot water system?

The table shows 92% to 100% of hot water can be generated by heat from the sun in
Darwin. In other words — nearly all of it.

1b. Invercargill is the southern-most city in New Zealand (latitude 46°S). What
proportion of hot water can be supplied using a solar hot water system?

51% to 61%, which means that a little over half of the hot water in Invercargill is likely
to come from the sun.

1c. Melbourne is in the south of Australia (latitude 37°S). What proportion of hot
water can be supplied using a solar hot water system?

62% to 72%, which means roughly two-thirds of the hot water is heated by the sun.
1d. Why is there such variation between these places?

In northern locations the:

o water is usually hotter to start off with

o air temperature is higher so there is less heat loss from the collectors and
storage tank

o solar radiation (sunshine) is higher.

le. Why is there such variation at any one place? (Darwin 92%—-100%, Invercargill
51%—-61%, Melbourne 62%—72%)

Variation in a particular place will probably be due to the:

difference in the type of collectors

the area of collectors

the size of the storage tank and

the effectiveness of the insulation around the storage tank

Refer to table 1.2

The table shows two costs: 1. Installed cost and 2. Annual running cost (yearly
operating cost).

2a. What type of hot water system is the cheapest to buy and have installed?

An electric hot water system connected to the general (day rate) tariff. $800—-$900.
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2b.  What are the running costs per year for this unit?
$480-$700 a year

2c.  Suggest reasons why the running costs in Brisbane are lower than the running
costs for the same unit in Melbourne.

There are three possible reasons:

o Less heat is required to get the water up to 60°C, probably because the cold
water supply is warmer to begin with.

o If the cold supply is warmer than in Melbourne less hot water would be
required, say to fill a bath or run a shower at a comfortable temperature.

o Electricity in Brisbane may be cheaper than in Melbourne

2d. Now compare these annual running costs with the very first solar hot water
system on the top of the list (Table 1.2.2). How much money would be saved each
year by installing a solar hot water system with electric boosting rather than an
electric hot water system (general tariff)? (i) In Brisbane (ii) In Melbourne

Brisbane Over $400 ($480 — $45 or $75 = $405 or $435)
Melbourne  Over $500 ($700 — $115 or $175 = $525 or $585)
2e. In order to make electric hot water systems more attractive electricity

companies reduce the tariff for units that heat the water during off-peak times (night).
How much would be saved by using a solar system (electric boost) rather than an
electric hot water system on a night rate tariff? (i) In Brisbane (ii) in Melbourne

Brisbane About $200 ($267 — $45 or $75 $192 or $222)

Melbourne  About $200 ($358 — $115 or $175

$183 or $243)

2f. Over a 10 year period you will see that the cost of the solar system is less
than that of a comparable gas or electric system. What influence will ‘Rule of Thumb
1.1’ have on this figure if a mains pressure gas or electric hot water system has a life
of eight to 12 years?

If the electric hot water system has to be replaced after 10 years, the cost of the new
hot water system has to be added to the annual cost of the hot water. If the solar
system continues without need of replacement it does not have the same increase in
annual running costs.
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3a. What is meant by ‘payback time’ when talking about a solar hot water system?

It is the time it takes for the savings to pay for the additional cost of the solar hot
water system compared with a non-solar system.

3b.  Working on simple calculations, what is the payback time for a solar hot water
system as shown in Example 1.1?

12 years — this means that in 12 years the savings of the solar system will have paid
for the additional cost.

3c.  What is the payback time for a system taking into account the longer life of the
solar hot water system compared with a gas or electric system as in Example 1.27?

8.8 years — because the cost of a replacement of the non-solar hot water system
must be considered, it reduces the payback time.

3d. What other factor was mentioned that results in a shortening of the payback
time?

The influence of inflation becomes significant. If energy costs (gas or electricity)
increase the cost of running the non-solar system increases to a much greater
degree than for the solar system. The payback time for the solar system in
proportionally decreased.

3e. Why would the payback time for an LP Gas boosted system be much shorter
than for an LP Gas hot water system without solar heating?

The cost of LP Gas is high, so the annual running costs are high for a non-solar LP
Gas system. This means that the addition of solar to reduce the use of LP Gas will
represent a substantial saving. In Brisbane where LP Gas would cost $700 a year for
an all gas system, with about 80% solar contribution the LP Gas usage would be cut
to $160 a year. This is a saving of $560 a year. With an installed cost of a solar
system of perhaps $3000 more than a non-solar system the payback time is reduced
to a bit over five years.

3f. All sorts of extras are possible with some solar systems; mounting frame, frost
protection, over temperature protection, high performance collectors, gas boosting,
etc.

These extra features may improve the performance of the solar hot water system but
they also increase the installed cost. What will happen to the payback time if the
installed cost of the system is increased significantly?

If the capital cost of the system is very high the payback time will be very high,
possibly so high that the savings will never cover the additional cost before the
system eventually has to be replaced.

4. How could energy (gas and electricity) companies make solar water heating
less attractive by altering their tariffs?

By providing low cost, attractive tariffs it may discourage people from buying
expensive solar hot water systems. This means that in the long term the energy
companies will sell more energy.
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5. Governments offer rebates to reduce the cost of solar hot water systems. Why
do they do this?

The major reason for providing rebates is to encourage the installation of solar hot
water systems. The installation of solar water heating systems:

o reduces greenhouse gas emissions — carbon dioxide from the burning of coal
for the production of electricity, or the burning of natural gas

o reduces atmospheric pollution from the burning of fossil fuels

o If there is less demand for electricity there is a reduced need to build more
power stations

o Many solar hot water systems are made in Australia. This in turn provides

increased employment in Australia.

9.2.3 Answers to questions section 1.3 — environmental benefits

1. Many purchasers of Solar Hot Water systems buy them because they believe
that they represent an environmental benefit. Suggest ways in which the use of a
solar hot water system is of benefit to the environment.

A solar water heater uses heat from the sun, a non-polluting form of energy. Heating
water by the sun’s energy does not produce polluting green house gases — carbon
dioxide and other gases. Pollution is reduced.

2. Most Australian electricity is produced from ‘fossil fuels’.
a. What does this mean?
b. How does the replacement of electrically produced hot water with solar heated

water reduce the production of atmospheric carbon dioxide?