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SUBJECT SOME COMMENTS ON THE HEATING OF HOUSES AND SMALL

BUILDINGS BY ELECTRICITY

In the last few years, the number of electrical heating
systems installed in houses and other buildings in Canada has increased
considerably. As a result of this increase, the Division of Building
Research has lieceived a number of inquiries which, for the most part,
ask for information about the cost and performance of electric heating.
The inquirers have usually been concerned with the baseboard convector
system, because the electrical industry tends to promote the use of
this system more than the others. The comments that follow have
been set forth under headings, many of which have been featured in
advertisements for electric heating.

CLEANLINESS

Dirt, dust, and grime in houses being built today can
generally be traced to three major sources. Dirt is carried into a
house on clothing and shoes, or it is brought in with the ventilating air.
Dust is also carried into a house by ventilating air but, in general,
most dust in a house comes from bedclothes, drapes, and other
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furnishings. Oily grime on walls originates from cooki'ng processes.

As the heating system itself is not a major source of dirt
and grime in a house, it cannot be successfully argued that an electric
heating system is significantly cleaner than other systems and that
cleaning and redecorating costs are significantly lower. Exhaust fans
are usually inst'alled as part of an electric heating system. The kitchen
exhaust fan, besides controlling cooking odours, also removes a large
portion of the vapourized oils and fats from the air. This keeps the house
much cleaner but requires periodic cleaning of the grease trap. Similarly,
filters on forced air systems remove dust from the air but require
servicing.

Cleanliness also includes the possibility of dirt markings on
walls and, like other heating systems, the same problem may occur with
electric baseboard convectors.

ODOUR

Combustion gases and odours are produced by fossil fuels
but under normal conditions these are contained within the furnace and
chimney and do not enter the building. Although there is no odour
produced when electricity is converted to heat in a convector, it has
been reported that odours have occurred as a result of the overheating
of dust on the element.

CONTROL

Usually a typical baseboard convector system has a built-in
line voltage thermostat in each room, except in large open areas such
as the Iiving room -dining room ar ea wher e a low voltage wall-mounted
thermostat is often used. This provides a simple way of controlling
the individual room temperatures to precise requirements without
affecting other rooms. It prevents under heating in rooms exposed to
cold winds and reduces overheating in rooms exposed to solar radiation.
If an individual is used to turning one thermostat down at night to save
money by lowering the temperature of the whole house, he will find it
inconvenient to do so with the built -in individual room thermostats.
Also the line voltage thermostats do not have quite the same degree
of temperature control that the low voltage wall thermostats have,
but they are much cheaper to install.

~-~-----~- ---~~-
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CONVENIENCE

With electric heating there is no worry about the delivery
of fuel or fuel storage. Interruptions in the power supply do occur
but since practically all automatic heating systems are operated
electrically it does not affect one system more than another. There
is no inconvenience of having to arrange for yearly servicing and less
likelihood of emergency service being required. Similarly there is
less worry about leaving homes unattended for long periods when
they are heated electrically. Since no large area is required for the
heating equipment it is often possible to make better use of available
space. Although baseboard units do not interfere with wall-to-wall
carpets, there may be inconvenience in placing furniture and interference
with drapes as with other systems.

FLEXIBILITY

Electric baseboard units come in a variety of standard
sizes and are very easy to install. They can be added, removed, or
rearranged at any time with little difficulty. This flexib~lity often
makes it practical to use electric resistance units to heat additions to
existing buildings when the extension of the existing heating system would
be impossible or very expensive to achieve. Supplementary baseboard
units may also be used to improve the performance of existing heating
systems instead of providing a more expensive zone control system.

COMFORT

From the thermal standpoint, temperature is not the only
factor that determines an individual1s feeling of comfort. Humidity,
air motion, and radiation must also be considered along with the air
temperature. These may vary considerably without making a person
feel uncomfortable. As far as thermal comfort alone is concerned,
there is probably little to choose between the various heating systems
when properly designed and installed.

VENTILAT ION

Comfort also requires that there be a continuous supply of
fresh air at all times in order to control odours and humidity. This
is usually provided by the infiltration and exfiltration of air through the

--- --- --- ---
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structure itself and accounts for a substantial portion of heat lost
from the building. Because electricity is expensive, every effort is
made to reduce this heat loss to a minimum. Today, buildings are being
built so much tighter than previously, that the normal infiltration of air
may be insufficient for ventilation purposes. An electrically heated
house without a chimney or air circulating system would be the most
susceptible to insufficient ventilation. Experience in housing bears
this out, and most electrically heated houses are now equipped with
exhaust fans which remove cooking odours and excess moisture, while
increasing the amount of fresh air infiltrating into the building.
Although this increases the capital and operating costs. it gives the
occupant some control over the ventilation rate and, when not in use,
keeps heat loss to a minimum.

HUMIDITY

Although electric heat is "dry. " infiltration of cold dry air
and exfiltration of hot moist air may be so low that moisture given off
during cooking, laundering. and washing, and from the occupants
themselves may build up to such an extent that high humidity may become
a problem. To provide positive control of the maximum humidity
specifications for electrically heated houses require that exhaust fans
be installed wherever high moisture sources occur.

EFFICIENCY

Statements that electric baseboard heating is 100 per cent
efficient are true, but may be misleading since it is the cost per unit of
useful heat that is significant. A high efficiency of transforming fuel to heat
is an advantage only when comparing systems using the sam.e fuel. When
different fuels are considered, the efficiency of the system multiplied
by the cost of the fuel will show which fuel has an advantage over the
other.

CAPITAL COST

The capital cost of a heating system for a typical house will
vary widely from place to place in Canada, and it is not possible to
state an average price with any degree of accuracy. At present, the
installation costs of an electric baseboard system and a hot water
heating system are about the same and both are more expensive than a
warm air system.
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This cost comparison is limited to the work carried out by the
heating subcontractor and does not include work carried out by other trades..
e. g. the provision of a chimney, installation of exhaust fans, and provision
of additional insulation. Although in general such factors tend to offset
one another, in any particular case they can form a significant part of
the capital cost char geable to the heating system. Another capital cost
that may be significant is the cost of providing space for the heating
system. This is rather difficult to assess and depends to a large extent
on the type of house and the personal opinion of the owner. The space
requirements tend to favour electrical heating particularly where basement
less construction is used. Taking into consideration all these factors. the
cost of providing an electric baseboard heating system at the present time
can be expected to run slightly higher than that of a warm air system.

OPERATING COST

In addition to the yearly fuel costs. the operating cost of a
heating system must include the yearly servicing charge where applicable.
and the cost of operating any supplemental equipment. In the case of
electric resistance heating systems these costs are insignificant. and
the operating costs can be taken as the yearly fuel costs. With other
heating systems these factors may add another $20.00 to $30.00 to the
fuel costs although in some areas this service is provided free by the
fuel supplier.

When only the cost of fuel and the efficiency of the heating
systems are considered. electric heating may cost 2 1/2 times as much
as other systems. Because of this there is a general requirement that
additional insulation must be installed in an electrically heated house.
When the effect of the extra insulation and the cost of servicing other
heating systems are taken into consideration. the operating cost of an
electrically heated house should run perhaps I 1/2 to 2 1/2 times as
much as with an oil-fired system. These ratios are based on an
electricity rate of 1. 25 cents net per kwh and oil at 18. 5 cents per
gallon. Where other rates apply or other fuels are used. the ratios can
be adjusted accordingly.

- - ---- - --------- ------------~-----~---


