The Sarnia Section has a domain on
the internet. Next time you're on

the net give us a look at:
www.isasarnia.com

Welcome to another ISA year. I hope you
had a very relaxing and enjoyable summer.

When we start our first Executive Meeting

it always signifies the end of our summer

and time for our ISA work to begin.

ISA will be addressing a few major issues
this year. A new strategic plan to address
the decreasing membership will take us
into the new Millennium. Changing the
district responsibilities to deal with the
ability to manage and serve the ISA
population in a fair and equitable manner.

I look forward to another year as your
President and I especially look forward to
working with you our members. I have an

excellent Executive and active committees.
I appreciate and thank you for your past
participation and hope that we can put out
an agenda, to benefit you, and encourage
your participation.

Looking forward to
seeing you at our
September Dinner
Meeting.

Thank you,
Mike Murray

Still Available!

The 1999 Samia ISA Directory is

still available.

Call (519) 332-2300 for
details.

The
Comprehensive
Guide for the
Measurement
and Control
Market
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500 Errol Road West, Sarnia ¢ Phone: (519) 336-2201

DINNER MEETING NOTICE

September 29, 1999

SARNIA GOLF & CURLING CLUB

Cocktails 6:00 p.m.  Dinner 7:00 p.m.
All Guests are Welcome!

Sarnia-Lambton Office of Economic Development
TOPIC: Identifying new high growth business sector (niche) opportunities

Guest Speaker...

GEORGE MALLAY, General Manager

for Sarnia-Lambton.

Salad, Prime Rib, Pepper Squash & Duchess Potato

* For special dietary needs contact Hilda White at the Sarnia Golf and Curling

M>EsN>U

Dark Chocolate Mousse Cake

Club 48 hours prior to meeting date.

NOTE: Kindly book before deadline indication.

Please phone in or E-Mail your reservation by Friday, September 24th, 1999 to
Sandi Cooke - Tidball Phone: (519) 481-3211  E-Mail: cookets @novachem.com

MEMBERS 310 > GUESIS 315

NOTE: ALL Members and guest are requested to reserve in advance. Please
oblige... we need vour support to plan your evening!

Industrial RTD Sensors

When accurate temperature measurement is required, a Resistance Tempera-
ture Detector (RTD) is often selected. Platinum is the most widely used ma-
terial for RTDis today. As long as the temperature relationship with resist-
ance is predictable, smooth and stable, the phenomenon can be used for
accurate temperature measurement. To ensure high accuracy the resistance
effects due to impurities must be small and the resistance versus tempera-
ture must be known and repeatable. The standard platinum resistance to
temperature relationship follows the straightforward quadratic equation. This
is normally covered by second order functions and at most third order.

The main purpose of this article is to identify potential sources of error. The
equations and constants used come from standards. The most recent stand-
ards are ASTM 1137 and IEC 60751. Some older standards that should not
be used today are DIN 43760, BS 1904(1984), SAMA RC-4 (1966).

Above 0 Degree C Platinum RTDis are specified by RO (resistance 0 Degrees
C) and either the following: 1) A and B coefficients, 2) alpha and delta coeffi-
cients. Below 0 Degree C RTDis are specified by R0 and either the following:
1) A, B and C coefficients, 2) alpha, delta and beta coefficients.

Before 1990 (i.e. IPTS-68 and before), alpha, delta, and beta were used ex-
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clusively to define a PRT curve (using the Callendar Van Dusen equation).
The Callendar Van Dusen is still used, but it is now more common for manu-
facturers to use the A, B, and C coefficients instead of alpha, delta, and beta.
(A, B, C, alpha, delta, and beta are all related using simple equations).

Over the years, and especially before 1990, there were LOTS of different
“standards” for industrial PRT’s. Many had unique coefficients, due to unique
doping of the platinum. Today there are only two that are common: ASTM
1137 (American) and IEC 751 (European).

The differences in these coefficients is a source of error applicable to both
sensor and transmitter. The sensor resistance versus temperature curve
must be accurate and the transmitter linearization must match the sensor.

When specifying an RTD be sure to indicate the most recent reference stan-
dards are to be followed. Specify the accuracy required. 1EC 60751 Class A
is 100 ohm +/- 0.06% and Class B is +/- 0.12%. Class B is used most often
Class C and D (each doubling the prior tolerance level) are also used. Re-‘
quest a calibration table including the constants which may be able to be
configured into some smart transmitters for optimum accuracy.



The standard [EC 60751 RTD 100 ohm at 0 Deg C has an ‘A’ coefficient of
3.851

Example using IEC equation and coefficients:
Rt=R0 (1 + At + Bt"2) for 0 to 850 Deg C.
Where: A = 3.9083 x 10-3; B=-5.775 x 10-7
Rt is the resistance in at temperature t

A6, the temperature in Deg C.

.00 Deg C Rt=100.00 (1+(0.0039083 * 100) + (-0.0000005775 * 100"2)
Rt =100.00 (1+ 0.39083 - 0.005775)
Rt =100 (1.385055) = 138.5055 ohms.
The standard ASTM 1137 RTD 100 ohm at 0 Deg C has an ‘A’ coefficient of
3.911.

Example using IEC equation and coefficients:

Rt =RO (1 + At + Bt*2) for 0 to 850 Deg C.

Where: A = 3.9692 x 10-3; B=-5.8495 x 10-7

At 100 Deg C Rt=100.00 (1+(0.0039692 * 100) + (-0.00000058495 * 100"2)
Rt=100.00 (1+ 0.39692 - 0.0058495)

Rt =100 (1.385055) = 139.1071 ohms.

The error by using the wrong equation is (139.107 - 138.5055) ohms = 1.0043
ohms.

With a coefficient of 0.385 ohm / Deg C this equates to an error of 1.0043 /
0.385=2.61 Deg C. This is a significant error of 2.61 /100 * 100% = 2.61%.

Other selection issues with RTDis are stability, rise time, self-heating, ther-
mal shunting and time constant. Stability is the acceptable limit of drift over
a specified time. This can range from <0.005 Deg C/year to <0.25 Deg C/
year. Rise time refers to the time required for the sensor to reach some
fraction of final resistance in response to a step change in temperature. Self-
heating occurs whenever current flows through an RTD. Heat generated
causes the sensor resistance to rise and create a false temperature which
adds to the real measured temperature. Normally a constant current is passed
through the resistance element so that the voltage can be measured. The
smaller the current the smaller the self-heating effect and voltage drop.

Thermal shunting

Lead wires connect the RTD to a transmitter or other receiving instrument.
Leadwire resistance adds to the sensor resistance which can cause meas-
urement errors. Errors can be balanced out by using 3-wire or 4-wire sen-
sors. Compensating sensor and leadwires are used to nullify the resistance
in bridge type measuring circuits. The 4-wire sensors are the most effective
for reducing the errors due to leadwire resistance when used with a 4-wire
bridge circuit. The one disadvantage is that one more extension wire is re-
quired.

References
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2. Guide to Thermocouple and Resistance Thermometry, Issue 6.0 by TC
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England. http.//www.tc.co.uk

3. IEC 60751 Ed. 01 Industrial platinum resistance thermometer sensors.
IEC website: http.//www.iec.ch/

4. ASTM E1137-97 Standard Specification for Industrial Platinum
Resistance Thermometers. ASTM website: http.//www.astm.org

5. “Measuring Temperature with RTD's”
http://news.testandmeasurement.com/feature-articles/19971007-2.html

6. “Temperature Tutorial i Comparing Temperature Sensors”
http.//www.honeywell.com/building/components/Hycal_Html/temp.asp

7. “Temperature Sensors: Platinum RTDs”
http://www.honeywell.com/sensing/prodinfo/temperature/technical/
c15_136.pdf

8. Resistance and Tolerance Data
http://www.sensorsci.com/reference.htm

Mike Murray
Congotulates the
Show Committee
for a job well
done.

“PRESIDENTS”
Post & Present.
(Lto R

Mike Murrary,
Andy Tucker,
Randy Dennie
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