


SCR: Controlling
Thermal Excursions
Through Reduced
Time Base
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Minimizing temperature extremes results
in less expansion and contraction of the
heater element and extends heater life.
By reducing the time base, on-to-on
cycle time, the resistance heater can
provide a smooth, even output.

The power controlling device you use in
your thermal system determines the
severity of thermal excursion. For
example, the electromechanical
contactor (EMC) and mercury
displacement relay are limited in their
capability to control thermal excursions.

The EMC normally operates on a

30-second or longer time base, allowing
the temperature excursion between the
overshoot and droop points to increase.

Although longer time-base settings will
result in longer life for the contactor,
heater life will be reduced significantly.
Any shorter time-base settings will
shorten the life of the contactor.

The mercury displacement relay (MDR)
with shorter cycle times of 3 to 15
seconds still produces a significant
temperature excursion, again leading to
reduced heater life.
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Watlow® Silicon Controlled Rectifiers (SCRs):
Make Your Thermal System All That It Can Be

By comparison, solid state relays (SSRs)
are able to operate on a one-second
time base. This reduces the temperature
difference between the overshoot and
droop points and increases the life of the
heater.

A SCR power controller with burst firing
capability and operating on a variable
time base of less than one second
effectively eliminates temperature
excursion.

An SCR power controller with phase-
angle firing, regulating power by turning
the SCR on within each half cycle,
operates on a 8.3 millisecond time base
and also effectively eliminates
temperature excursion.

Because phase-angle firing can cause
undesirable electrical interference,
Watlow® recommends the variable time
base—burst firing—for all Watlow
heaters. Performance and heater life
have been tested to be equal.

Effect of Various Power Switching Time Bases on Temperature Excursion
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Heater Life Test

Single Source Heating System
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Process Controller SCR




Relationship: Heater Life vs. Time Base
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Tests results show
Watlow SCRs provide
up to 20 times longer

heater life.
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*(The hours represented on this chart are the result of an accelerated life test and are for comparison purposes only.)

Watlow SCRs: Dramatically
Increase Heater Life

As time-base cycling rates increase
past one second, they become more
damaging to the heater element. Faster
cycling does not cause as much
expansion or contraction of the element
wire. SCRs, cycling at less than one
second, stabilize element temperature
and increase heater life.

To illustrate this, Watlow conducted

a heater life test of the effects of time-
base cycling on resistance heater
element life. Test models used identical
cartridge heaters, thermocouples and
temperature controllers. The only
variable was the power controller type:
EMC, MDR and SCR and their minimum
time-base cycling rates.

The heaters were operated in open air
and at high temperatures to accelerate

failure. Test results showed any cycling
over one second shortened the life of
the heater significantly. Using SCRs
extended heater life up to 20 times and
more in some instances.

Watlow SCRs: Higher
Allowable Watt Densities

SCRs improve heater life regardless of
watt density. However, heater life is of
greatest concern when using higher
temperature and higher watt density
heaters. Because these heaters
produce a greater temperature
differential between the element and
sheath than lower watt density heaters,
they will have a shorter life.

However, if operated with a
proportional temperature controller and
an SCR power controller, this

difference is reduced as temperature
excursions are stabilized through faster
cycling. Because the SCR does not
allow the element temperature to rise
to a destructive level during the cycle's
on-time, the higher watt density heater
will survive.

Watlow SCRs: Provide Years
of Reliable Service

Because the SCR power controller is a
solid-state device, there are no
inherent wear-out modes, no moving
parts to replace. The SCR is capable of
many years of service while operating
at the fastest time base.

The SCR’s virtually limitless life
eliminates the maintenance time and
cost in replacing mechanical
contactors.



SCR Power Controller Products Quick Selection Chart

Firing Mode Current Type o_f Hgater Agency
Application Approvals
POWER Burst firing 65 to 250A | Resistance element, Microprocessor design with UL® 508 listed
SERIES e Contactor See rating | Nichrome®-Watlow heater diagnostics and and C-UL®
e Variable time base | curve communications. 200KA SCCR
CE with the
Phase-angle Special elements Quick delivery. appropriate filter
QPAC Burst firing 150 to Resistance element, Modular design incorporating UL® 508 listed
e Contactor 1000A Nichrome®-Watlow plug-in cards for burst firing; and C-UL® up to
e Variable time base contactor, variable time base, or | 1000A and
phase-angle firing options. 200KA SCCR on
select models
Phase-angle Special elements Quick delivery.
DIN-A-MITE® | Burst firing 18 to 100A | Resistance element, Burst firing on 1- and 3-phase. UL® 508 listed
e Contactor See rating | Nichrome®-Watlow Shorted SCR and open heater and C-UL®
e Variable time base curve detector alarm on some zero- CE with the
cross models. Quick delivery. appropriate filter
200KA SCCR
Phase-angle Special elements Phase-angle on single-phase with specified
models. DIN-rail mount SCR fusing
power controller in a finger and
palm safe package.
SSR VAC or VDC 10 to 75A | Resistance element, Low cost, requires heat sink. ULe 873
Burst firing Nichrome®-Watlow Heat sink and overtemperature recognized
Contactor input protection recommended. CSA certified
Stocked for same day delivery. VDE
CE
A Watlow System Solution for Temperature Control
Circui POWER SERIES
ircuit .
semiconductor
break fusing
Input
power [ ] el
Watlow
o .
4-20mA Switched g;Ariga%?;zed’
output output component heaters
————p— —— >
3-pole contactor
provides positive
circuit break for Watlow
overtemperature thermocouple
Limit protection sensors,
ASTM/ANSI
EZ-ZONE® PM panel Watlow SERIES standards
mount controller
UL listed, LF and LV
CE. RoHS ] overtemperature
ant’i EM POWER SERIES microprocessor limit
based SCR power controller UL® recognized,
UL® 508 listed, CSA, FM and CE Y
C-UL® and CE
Limit sensor
Process sensor
=

Watlow® and DIN-A-MITE® are registered trademarks of Watlow Electric Manufacturing Company.
UL® and C-UL® are registered trademarks of Underwriter’s Laboratories, Inc.
Nichrome® is a registered trademark of Driver-Harris Company.
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Better Thermal Solutions...Fasfer

Watlow Products and Technical
Support Delivered Worldwide

North American Technical Support &
Sales Offices

North America 1-800-WATLOW2

Asian Technical Support &
Sales Offices

Australia +61-3-9335-6449
China +86-21-3381-0188
Japan +81-3-3518-6630
Korea +82-2-2628-5770
Malaysia +60-3-8076-8745
Singapore +65-6773-9488
Taiwan +886-7-288-5168

European Technical Support &
Sales Offices

France +33141327970
Germany +49 (0) 7253-9400-0
Italy +39 (0) 2 458-8841
United Kingdom +44 (0) 115-964-0777
Spain +34 91 675 1292

Latin American Technical Support &
Sales Office

Mexico +52-442-217-6235

Your Authorized Watlow Distributor is:

© 2005, 2010 Watlow Electric Manufacturing Company

Find out more about Watlow and how we can
provide thermal solutions for your company:
Phone: 1.800. WATLOW2

E-mail: info@watlow.com

Web site: www.watlow.com

About Watlow

Watlow designs and manufactures industrial heaters,
temperature sensors, controllers and system
assemblies — all of the components of a thermal
system. Designing and manufacturing the complete
thermal system allows Watlow to recommend,
develop and deliver the optimum thermal solution for
our customers’ equipment and process heat
requirements.

Watlow manufactures thermal systems for a broad
range of industries including but not limited to:
semiconductor processing, photovoltaic, aerospace,
analytical instrumentation, medical equipment,
packaging, foodservice equipment and plastics
processing. Watlow customers receive the highest
level of technical engineering combined with
exceptional customer service.

Since 1922, Watlow has grown in product capability,
market experience and global reach. We hold more
than 200 patents and employs 2,000 employees
working in 13 manufacturing facilities in the United
States, Mexico, Europe and Asia. We also have sales
offices in 15 countries around the world. Our
company has grown at an exponential rate but our
commitment remains the same - to provide our
customers with superior products and services for
their individual needs.

WIN-SCR-0210
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