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WHAT IS TRACE HEATING?

' It is the application of a controlled amount of surface heating to pipes, tanks, valves
or process equipment to either maintain its temperature or to affect an increase in

its temperature.

The primary function of heat trace cable systems is the prevention of freezing within
water pipes and subsequently bursting.

Did You Know..... A gallon of water, when frozen, will expand to a volume 9% greater than the
original gallon.
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HEAT LOSS?
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HOW DO HEAT TRACING CABLES WORK?

It can be achieved simply by connecting a voltage across a length of wire, which will then
dissipate a fixed level of power, based on ohms law.

riin) Outer jacket PTFE

Protective braid of nickel plated
copper strands (max. 18 {¥km)

PTFE/high temperature fluoropolymer
sandwich

High temperature resistant resistance
heating conductor

This is known as Series trace heating and it is a much a simplified solution, but practically it
presents certain complications.

For one thing, it results in the need to bring both ends of the wire together for connection to the
electrical supply, which is not always practical.

Additionally, it requires the need for a high variety of different resistances to be available, in order
to facilitate the design of different outputs at different lengths of heating cable.

Also requires a thermostat as it would be on all the time and where the cable crosses or touches
it can cause overheating and failure.

Quality Controlled Document: E2-CP-011

© TTE Training Ltd


http://www.tteltd.co.uk/index.html
http://www.tteltd.co.uk/index.html

PARALLEL HEAT TRACING CABLES

‘ CONSTANT WATTAGE & SELF REGULATING

Parallel heating cables are typically available in two distinct
variants; constant wattage and self regulating (also known as self
limiting)

CONSTANT WATTAGE SELF REGULATING
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CONSTANT WATTAGE

Two copper wires run in parallel along the length of the wire and form the basis of live and neutral. A fixed

‘ resistive element is then spiralled along the length of the cable and soldered alternately to the live and neutral
wire in fixed distances creating what are referred to as heating zones. Essentially, every zone is a fixed
resistance circuit supplied by a fixed voltage, providing a constant wattage along its length. Since each zone
of heating is essentially in parallel with the zone before it, the supply voltage will remain constant along the

length of the heating cable.
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SELF REGULATING

‘ The live and neutral wires are co-extruded into a polymer based material containing particles of carbon,
providing a resistance path and hence circuit along the length of the heating cable. However, this resistance
and therefore the output of the heating cable varies depending upon the temperature, due to microscopic
expansion and contraction of the polymer. This type of cable then has the feature of reducing its power
output as temperature increases and conversely at lower temperatures, the power is increased. Efficiency is
improved with thermal insulation.

High temperature fluoropolymer outer
jacket

Tinned copper braid
(Max. resistance 0.010 Q/m)

High temperature fluoropolymer
insulation

Self-regulating conductive fibres

Spacer

2.3 mm? copper conductors
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SELF REGULATING

:2 Temperature Increasing Condition:
— Polymer pathways starting to break down

{indicated in blue), resistance increases,
generating less heat.

(3\ Temperature Maintain Condition:
~ Polymer pathways now less complete
{indicated in blue), resistance increases
substantially, generating very little heat.

@ Temperature Falling Condition:
Polymer pathways now more complete
(indicated in blue}, resistance lowers,
generating more heat.
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Ground-fault
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strap cable at valves insulation

'
Typical self-regulating heating cable system

Heating cable loop for
connection kit installation

Semi- .
conductive INsulating
heating Jacket

element
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Valves & Flanges
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Valve body

Glass lape
(typical)

N
>

Valve body

!
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|

Auto-Trace Glass tape
sell-regulating (typical)
heater cable

The drawing shows the

general installation method.

The heating cable configuration
will vary for different valve shapes
and heating cable lengths.

Glass tape
(typical)

Refer to design specification for loop length

Fix with glass cloth tape
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Valves & Flanges

Pipe Glass cloth tape (typicall

Heating cable
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Valves & Flanges
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"Electric Trace/Surface Heating replaces the losses of heat
from a surface, to allow temperature maintenance of the
product, which Thermal Insulation alone can not maintain.

Electric Heat-lraced Pipe

A typical cross section of an
electrically heat-traced pipe

fluid— ™ Cladd
> Cladding

o

Insulation
Heating Cable
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Typical Electric Heat Tracing System for Industrial Processes

End-of-Circuit @_____
Termination :
Thermal Insulation
and Weather Barrier
Branch Circuit
\@ Protection Device

Control Device

g

E8) E7

A4

Electric Heat
Tracing Cable Safety
Caution
Supply Voltage Power Label
Connection Fitting
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Additional protection by RCD’s
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Where an RCD has an integral test
device (test button), it should be
tested at six-monthly intervals.

Operation of the test button does NOT
provide a means of checking that the RCD
will operate within the specified time.
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Additional protection by RCD’s
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Where an RCD with a rated residual
operating current not exceeding
30mA is used for additional
protection.

Regular testing with an approved
tester to BS 61557-6 should be
carried out, and its effectiveness will
be deemed verified when a test
current equal to or higher than 5
times its rated residual disconnects
within 40ms.
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