
Packing heat
Malcolm Doughton considers the development of the storage 
heater and the associated heating systems and tariffs together 
with the positives and negatives of this type of system.

T
he idea of storage 
heating is not new – 
people have used the 
principle of heating 

rocks and stones to store, 
transport and give off heat for 
thousands of years. Storage 
heaters are effectively the 
twentieth century version of the 
hot rock, providing a convenient 
and effective heat source. 

Storage heaters, night store 
heaters or off-peak heaters were 
first developed in the late 1940s 
to early 1950s. These original 
storage heaters were bulky, 
heavy and simple in both their 
design and controls. There was 
a big promotional drive in the 
1960s which both boosted the 
development and increased the 
sales of night store heaters.

The main thrust behind the 
promotion of off-peak heating, 
and the associated development 
of the storage heater, was from 
the electrical suppliers. It formed 
part of their strategy in the effort 
to bring down generation costs. 
With very few exceptions, power 
stations could not be easily or 
economically switched on and off. 

As a result, generation output 
had to be fairly constant, 
close to the highest demand, 
both day and night. The 
energy consumption at night 
was considerably lower than 
during the day, but the cost of 
generation remained the same. 
Therefore, the overall revenue 
obtained for the off-peak hours 

was much lower than that 
achieved during the peak periods.

The electrical storage heater 
was seen as one answer, making 
use of this off-peak energy 
overnight to heat fire-bricks in 
a container. The supply to the 
heater was controlled using a 
simple timeswitch and contactor 
which was provided and set 
by the supplier. The storage 
heaters were wired on separate 
circuits and supplied from their 
own separate consumer unit or 
distribution board. 

The heater supply was 
switched on during the off-peak 
period at night and then switched 
off during the day. The storage 
heater heated up (charged) 
overnight and then gave out 
heat during the day. This used 
energy generated during the 
off-peak period and a cheaper 
unit rate was offered as an 
incentive for using this system. 
This off-peak heating also had the 
effect of reducing some of the 
heating load during peak periods, 
providing a win–win situation for 
the electrical suppliers and a cost 
saving to the consumer.

In these early days, the heaters 
were quite large, heavy and had 
limited controls. On the plus side, 
they required no pipework, were 
fairly easy to install and required 
little maintenance. Coupled with 
the saving in running costs, these 
heaters were an attractive option. 

They were made all the more 
attractive by the fact that, at that 

time, the majority of homes did 
not have central heating and so 
any installation of central heating 
was a retrofit activity.

In the initial stages of 
development, a separate meter 
was installed to record the off-
peak consumption. Dual tariff 
meters were then developed 
which removed the need for a 
contactor and gave a significant 
additional advantage – during  
the off-peak period, all the  
energy used by the electrical 
equipment within the installation 
would now be charged at the 
reduced rate.

Modern electrical storage 
heaters have come a long way 
from these initial cumbersome 
and quite primitive heaters. 
The heating controls have also 
advanced considerably, and 
so the modern storage heater 
system offers a viable alternative 
to other heating systems.

The tariffs that are available 
for use with the storage heaters 
are the key to their popularity, 
coupled with the energy and cost 
savings for the consumer.

Storage heaters require a 
supply tariff that provides a dual 
rate for the energy supplied – one 
rate for peak energy and another 
rate for the off-peak energy. These 
tariffs generally have the peak 
rate charge set higher than the 
standard single rate tariff. As a 
result, the consumer’s off-peak 
usage should outweigh the 
peak usage in order to make 
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it economic. The two most 
common tariffs are Economy 7 
and Economy 10.

Economy 7
This tariff offers a cheaper rate 
for the energy used during a 
seven hour overnight period. The 
cheaper periods are generally 
between midnight and 7am or 
1am and 8am. Both these periods 
are often used as a result of the 
daylight saving time changes 
in the UK and the timeswitch 
settings for the installation. 
Changing the older type 
timeswitch settings twice a year 
is not economical – the earlier 
time period is used during the 
winter and the later time period is 
used during the summer. Modern 
energy meters can be changed 
by radio telemetry so the 
resetting of the timeswitch ceases 
to be an issue.

Economy 10
Like Economy 7, this tariff offers 
cheaper rates but the periods 
are more varied and a total of 
ten hours of cheap rate energy 
is provided during the 24-hour 
period. Unlike the Economy 7 
tariff, some of the off peak hours 
are available during the daytime. 
A typical Economy 10 tariff would 
include off-peak energy for: 
•	 Five hours over night 
•	 Three hours in the afternoon 
•	 Two hours in the evening. 

Many of the energy supplier 
tariffs also include an increased 
daily standing charge. 

It is important to remember 
that not all suppliers offer these 
tariffs, and some suppliers who 
include these tariffs in their 

portfolio no longer offer them to 
new customers.

Controls
The basic storage heater will 
have one control on the input 
that thermostatically controls 
the energy input to the heater. 
This is set by the user at the 
optimum level for their particular 
environment. This will determine 
how hot the heater gets and, 
therefore, how much heat is 
available for release. A second 
control adjusts the output, and 
this is also set by the user and 
allows the output to be adjusted 
depending on the conditions. 

Many storage heaters nowadays 
include electronic programmers 
to automatically adjust the 
input and output, and this may 
be programmed for different 
requirements such as working 
day and weekend settings.

Storage heaters are also 
available with built-in convector 
heating elements, often with a  
fan to boost output circulation. 
These operate using the normal 
supply and can be used to boost 
the room temperature should  
this be necessary. Of course, this 
will require two circuits to be 
installed – one for the off-peak 
supply and the other for the 
normal supply for the convector 
heater and fan.

The design and facilities for 
providing electric heating have 
continued to advance and the 
systems currently available are 
as versatile as any conventional 
heating system. In some 
instances, the control system 
allows the heating use to be 
regulated room by room and to 
automatically adjust for changes 

in weather conditions or to follow 
weather patterns.

In addition to the controls 
fitted to the heaters themselves, 
the latest system available also 
offers a central control unit as 
an optional addition. The system 
will require an additional unit to 

be fitted to each heater and the 
heaters may then be controlled 
from the central unit. This 
provides two-way communication 
between the heaters and the 
energy supply company.

One of the possible benefits of 
this system is the ability to supply 
the heaters from a single, on-peak 
supply circuit and still benefit 
from the off-peak tariff.

Water storage units may also 
be included on the off-peak 
heating system, and these can be 
as sophisticated in their controls 
as the space heaters. This allows 
the user the benefits of off-peak 
energy for the water heating. 
Improved controls and insulation 
of the unit makes this a cost-
effective water heating option for 
the user.

Advantages of 
storage heaters:
•	 Use in locations where 

a mains gas supply 
is not available. The 
alternatives of oil or 
propane gas systems 
require storage vessels 
for bulk fuel storage. The 
location of these storage 
vessels is defined in 
terms of distance from 
the property as well as 
access for the vehicle 
and hoses for the 
delivery of the fuel.

•	 With an off-peak tariff 
and storage heaters, the 
cost of running electric 
heating is considerably 
lower than using 
conventional radiant or 
convector heaters. 

•	 The heating is charged 
overnight and so the 
building is warm in 
the mornings, when 
temperatures are 
generally at their lowest.

•	 Simple installation that 
may be particularly 
useful in renovation 
projects in older 
properties.

•	 Relatively low installation  
cost and very low  
maintenance costs. 

•	 There is no water or 
pipework involved with 
the system, removing  
the risks of freezing  
and leakage.

Disadvantages of 
storage heaters
•	 The storage heater  

is charged overnight,  
so the user has to 

››Not all suppliers 
offer these tariffs, and 
some suppliers who 
include these tariffs 
in their portfolio no 
longer offer them to 
new customers.‹‹
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TO SUM UP

›	 Storage heaters can provide a compatible alternative 
heating system.

›	 Control and operation needs to be tailored to the 
individual customer’s needs and lifestyle.

›	 The tariff offered by suppliers may vary and the 
appropriate tariff needs to be selected before  
commencing installation.

›	 The installation and maintenance costs are relatively low.

›	 No boiler, pipework, pump or water circulation is required.

›	 Suitable for installations where no main gas supply  
is available.

predict the level of heat  
they are going to require the 
next day in order to store a 
suitable charge.

•	 Heat is given off throughout 
the day, irrespective of whether 
the building is occupied. While 
this is limited by the insulation 
and may be controlled by the 
output controls on the heater, 
heat loss is inevitable. As a result, 
the level of heat available in the 
evening is reduced and often 
has to be supplemented with 
radiant or convector heaters.

•	 Users need to be familiar with 
the controls and understand 
the difference between the 
input and output controls. Often 
these are confused and the 
heaters are set to discharge 
at a high level overnight while 
the charge setting is set too 
low. This results in insufficient 
heat being available, which can 
only be remedied at the next 
charging period.

•	 Storage heaters generally 
occupy a larger footprint than 
conventional wet radiators.

•	 Where booster fans are used 
to increase the output at the 
occupier’s discretion, these 
increase the circulation of 
dust and airborne irritants. 
This may cause problems for 
those people with allergies 
or suffering from respiratory 
conditions such as asthma.

As already discussed, modern 
storage heaters can overcome 
some of these disadvantages 
with self-sensing and monitoring, 
climate control and improved 
storage and insulation materials. 
However, while their operation 
can be set for general parameters 
at the commissioning stage, the 
individual consumer will need  
to adjust these to suit their 
personal requirements.

As the range of storage  
heaters and controls varies 
considerably, the effectiveness 
and economy of a storage heater 
system depends on a number  
of factors including:
•	 The type and specification of 

the storage heater.

•	 The sophistication of the 
individual heater controls 
(manual through to electronic 
self-sensing).

•	 The use of a control facility for 
the entire heating system.

•	 The tariff that is available from 
the energy supplier.

Most manufacturers will offer 
advice and guidance on the 

selection of the system for a 
given location and conditions. 
Selecting a suitable system is the 
key to providing a compatible 
electric central heating system. 

By giving careful consideration 
to the customer’s requirements 
and discussing the options 
available, a suitable, effective 
and economic electrical heating 
system can be provided.  n


