Electrical heating can be a benefit for keeping warm in winter and cooking etc., but

also can be a disadvantage where it heats cables and appliances during use. The

current carrying capacity of cables and the output of electrical equipment are limited

by the amount of heat they can dissipate. Heat retained by a body will cause the

temperature of that body to rise and may cause damage, equipment failure or

personal _________. (injury)
HEAT ENERGY

Heat is a form of ___________.

Energy shares the same SI unit as Work, which is the ___________ (J). When one

joule of work is done, one joule of energy is used.

Electrical energy is most commonly converted into either:

• ________________________ energy

• ________________________ energy

• ________________________ energy
Energy

Thermal Energy

Electrical Energy

Mechanical Energy

When heat energy in a body is increased, the _______________ of the body

Increases  (Temperature)
ºCelsius = 273.15oKelvin. Absolute zero = 0 ºK ( ________ºC).

-273

Calculate the output heat energy of the process using H = mCΔT Joules

where C = 4180 Joules/Kg/oC
To calculate the heat energy associated with a heating process, both the electrical

power and the time must be known. The following equation may be used –

where: W = work energy in joules

P = power in watts

t = time in seconds
W= P x t

One kilowatt hour is equal to ________________ joules.

1 kWh= 3·6 MJ (mega joules)
The kWh is a measurement of electrical energy and is the product of the power

used in kilowatts multiplied by the time it is used in hours.

where: kWh = work energy in kilowatt hours

kW = power in kilowatts

hours = time in seconds

Kwh = Kw x Hr

Heat energy moves from _________ temperature areas to _________

temperature areas.
Higher / Lower

Heat may be transferred by:

• _______________________

Where heat in one part of a body travels through the body to a cooler part.

Heat transfer can also take place between two separate bodies in contact

with each other. This energy transfer occurs through collisions between

atoms within the material.

• _______________________

Heat transfer occurs from one place to another by the movement of liquids

or gases. Heated air or liquid will rise, taking the heat with it. This is why

heating elements are placed in the bottom of heating tanks. The currents

generated in the process are called convection currents.

• _______________________

Also known as thermal radiation, energy is transferred by the movement of

electromagnetic waves. These waves can travel long distances, even in a

vacuum. Radiant energy from the sun warms the earth. Radiating thermal

waves can often be seen.

Conduction/ Convection/ Radiation
THERMAL STABILITY

Thermal stability is the stability of the molecules that make up materials, when

subjected to high temperatures; that is, a material with high thermal stability has

more resistance to deformation or decomposition at high temperatures.

Devices such as heating elements are manufactured from materials with a

__________ thermal stability. This thermal stability prevents the elements from

stressing, warping and cracking at high prolonged operating temperatures

High

THERMAL CONDUCTIVITY

Thermal conductivity is the ability of a material to transmit heat by conduction.

The best conducting solid materials are ____________. An example of a good heat

conductor is ________________________________________________________.

An example of poor heat conductors are _________________________________.

Gases and liquids are poor thermal conductors, but can cause heat transfer by

_______________ . Heat can be conducted away from an area or into an area.

An example of thermal conduction away from an area is cooling fins or heat-sinks

on casings of electrical equipment, with an example of thermal conduction into an

area being the use of a soldering iron or a pot on a heating element.
Metal/ Copper
wood, paper, air, and cloth are poor conductors of heat.

Convection

The rate of heat conduction through a material is measured in watts (joules/second)

and depends on:-

• the ___________________________________ between the hot and cold

sections (degrees C or K);

• the ______________________ of the heat transfer path (square metres);

• the __________________________ of the transfer path (metres);

• the __________________________. (thermal conductivity (k) in watts per

degree metre (W/ºC.m))
Temperature difference

Area

Length 

Specific 

SPECIFIC HEAT CAPACITY

Due to differing atomic structures, some materials naturally offer more heat capacity

than others. When different materials of equal mass absorb amounts of heat energy

the temperature rise will be different in each material.

Specific heat capacity is defined as the quantity of heat energy required to raise the

temperature of ________ kilogram of a material through ________ degree Kelvin (or

Celsius).

The unit of specific heat capacity is __________ /_________________ ( ).

the heat required to raise the temperature of the unit mass of a given substance by a given amount (usually one degree).

KJ/ Kg.K

The rise in temperature in a simple system will depend on:

• _________________________________________________.

• _________________________________________________

• _________________________________________________
Mass, Specific Heat capacity. Quantity of heat energy
HEATING EFFICIENCY

When energy is converted from one form to another, losses are produced.

In most heating equipment not all the energy produced is useful. Losses and

inefficiencies are due to:

• _________________________________________

• _________________________________________
Heat transfer to different path and radiation loss
To determine the efficiency the equation is:

where: ŋ% = percentage efficiency

Wout = output energy in joules

Win = input energy in joules

              Wout

ŋ% = ---------------------  x 100

             Win

The amount of heat energy developed in a cable will depend on the conductor

_________ and the _____________ carried by the cable for a period of time. As

with electric heating of homes and for cooking, the heat energy is calculated by:
Resistance / current
Heat is continually produced while ever the cable carries current and must

escape or the cable temperature will rise. Excessive cable temperature will cause

a ______________ in the life of the insulation and may even cause it to melt.

Most PVC cables are designed to operate nominally at _______ and are given a

current carrying capacity that will not let them rise above this value when

operated at an ambient temperature of 40oC.
Ageing / Nominal Temperature or Operation Temperature
