Software

N ot al manufacturers list the same
specifications for similar products.
Worse, not all manufacturers mean the
same thing when they do. To help ex-
plain our specs, we offer the following
guidelines.

Thermometer Probes

Calibration Uncertainty - Thisisthe
uncertainty with which a thermometer
was calibrated and is only one compo-
nent of its total measurement uncer-
tainty. This specification can sometimes
be improved by limiting the calibration
of the thermometer to a narrower range
or by calibrating it with fixed-point
devices.

Stability or Repeatability - Many
praobes include a stability spec separate
from calibration uncertainty and long-
termdrift. Thisfigureincludesall theun-
certainties besides calibration uncer-
tainty and long-term drift.

Probe Accuracy - For some probes,
calibration uncertainty and short-term
stability have been combined. Thisisthe
uncertainty of the thermometer without
considering long-term drift effects.

Drift Rate - With use, particularly at
high temperatures, resistance thermome-
tersdrift. Oxidation and handling aretwo
of the biggest causes. Some drift effects
can be reversed through annealing. Drift
specs are usually limited by a given
amount of time at high temperatures.
With proper handling and less exposure
to extreme temperatures, drift can be
much less than the specification.

Immersion - Theimmersion require-
ment of a thermometer is difficult to
state. The requirement changes with the
medium in which the thermometer isim-
mersed, the amount of thermal contact
with the medium, and the difference be-
tween the medium’'s temperature and
ambient temperature. Our specifications
are therefore general guidelines assum-
ing usein atypical fluid bath or in adry-
well with excellent thermal contact in
typical ambient conditions.

Thermometer Readouts

Temperature Range - Because ther-
mometer readouts are really ohm- or
voltmeters, their “temperature’ range is
limited to their resistance or voltage
range. The temperature ranges provided
are guidelines. In most cases, the range
of the probe becomes the real limiting
factor.

Resistance (Voltage) Accuracy -
The"accuracy” of areadout isbest stated
by the uncertainty with whichit readsre-
sistance or voltage. This is because all
measurements are made in resistance or
voltage and then trandlated into tempera-
ture using a user-selected conversion
method. (The conversion algorithms in
Hart readouts have been validated; no er-
rors result from the mathematics in the
conversion.) Readouts typicaly have
different uncertaintiesfor different resis-
tance or voltage ranges. The temperature
and type of probe being used must be
considered when computing the accu-
racy of the readout. Our spec is for one
year with k=2.

Temperature Accuracy - These
numbers are guidelines only and do not
include the uncertainty of the probe. Be-
cause readouts do not measure tempera-
ture directly, their true uncertainty can
only be stated in terms of resistance or
voltage. To determine temperature accu-
racy, the type and temperature of the
probe must be considered.

Operating Temperature Range -
The accuracy of a resistance device de-
pends on ambient temperatures. Uncer-
tainty specifications assume the unit is
within itsoperating temperaturerange. A
readout operating in the center of this
range is more accurate than one operat-
ing on the edge, but both will meet the
given specifications. Readoutswill func-
tion outside the range but with less
accuracy.

Baths

Stability - All stability nhumbers are
“2-sigma’ figures. This means that two

times the standard deviation of a bath’s
temperature (over at least 30 minutes)
will fall within the stated specification.
Because bath stability varies with tem-
perature and the fluid being used, they
are also specified.

Uniformity - This is defined as the
largest temperature difference found be-
tween two locations within the bath’s
working area (which is defined as 1 inch
from the bottom and sides of the bath and
2 inchesbelow thefluid' s surface). Lim-
iting work to an even smaller area can
further reduce the gradient experienced
during cdlibration. Uniformity is heavily
dependent on the fluid being used.

Digital Setting Accuracy - The con-
trol probes used in fluid baths are not
calibrated (unless regquested) and are ac-
curateto 0.5°C or 1.0°C. (External refer-
ences are preferred for determining a
bath’s temperature.) Most baths, how-
ever, include set-point resolution to less
than 0.001°C.

Dry-Wells

Accuracy - The control sensors—and
therefore the displays—of industrial cal-
ibrators are calibrated using a reference
thermometer, which was given an ac-
credited, NIST-traceable calibration. Re-
liance on this accuracy depends on using
the calibrator in asimilar fashion to how
it was calibrated—using 1/4" (or
smaller) probes inserted snugly to the
bottom of the well.

Stability - Stability numbers are “2-
sigma’ figures. This means that two
times the standard deviation of a dry-
well’ stemperature (over at least 30 min-
utes) will fall within the specification.

Well-to-Well Uniformity - This is
the maximum temperature difference be-
tween two wells, assuming probes of
similar size (lessthan 1/4") and construc-
tion areinserted to identical depths.
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