VERIFYING OVEN TEMPERATURE TXDOT DESIGNATION: TEX-927-K

Test Procedure for

VERIFYING OVEN TEMPERATURE g
TxDOT Designation: Tex-927-K peament.

Effective Date: August 1999-January 2023

1. SCOPE

1.1 Use this method to determine the temperature uniformity within a forced air or
convection oven. The temperature is determined at nine points within the oven and
compared to the desired temperature.

Note 1—This procedure cannot verify the operation of microwave ovens.

Note 2—This procedure may not be valid for ovens where any test thermometer is
exposed directly to the heater elements. Infrared radiation absorbed by the thermometers
cannot be easily related to either that absorbed by specimens or to air temperature.

1.2 The values given in parentheses (if provided) are not standard and may not be exact
mathematical conversions. Use each system of units separately. Combining values from
the two systems may result in nonconformance with the standard.

2. REFERENCE

2.1 ASTM E 145.

3. DEFINITIONS

3.1 Thermometer—A thermometer is a device for measuring temperature.

3.2 Sensors—Sensors are the elements of an electronic thermometer that "sense™ the
temperature, usually connected by wire leads.

3.3 Standard Thermometer—A standard thermometer is a thermometer whose errors are
known. The calibration must be documented and traceable to National Institute of
Standards and Technology standards.

4. APPARATUS

4.1 Calibrated thermometers, either liquid-in-glass or electronic. Electronic units must have
their probes on long wire leads. Electronic thermometers with at least two channels and
that record both the high and low temperatures of each channel are preferred.

CONSTRUCTION DIVISION 1-3 EFFECTIVE DATE: AUGUST

1999-J4NUARY 2023



VERIFYING OVEN TEMPERATURE TXDOT DESIGNATION: TEX-927-K

4.2

Metal sleeves, of brass or copper, drilled or sized to fit each thermometer used, for
placement over the bulb end of each liquid-in-glass thermometer. They should have a
wall thickness of at least 2.5 mm (0.1 in.). The length shall be sufficient to extend from
the immersion depth line to at least 25 mm (1 in.) past the bulb; one end may be open or
closed. A sleeve does two things:

[ | provides a thermal mass to stabilize and average the temperature reading, and

[ | holds the bulb temperature constant long enough to read the temperature when the
door is opened.
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PROCEDURE

Place calibrated thermometers or sensors in each of the eight corners of the empty oven
about 50 mm (2 in.) from the walls. Place a ninth thermometer in the geometric center of
the oven.

Note 3—It may not be feasible to place all nine units in the oven at one time. If not, run
the test in one or more locations at a time. If available, place several sensors at the same
time but read with one readout by swapping leads at the readout.

When using electronic thermometers, leave at least 300 mm (12 in.) of wire leads inside
the oven to avoid cooling of the sensor by the wires. Route the wires through either a port
or the door. Close the ports.

Close the door and set the oven controls to the desired test temperature. Allow it to
stabilize.

Note 4—Stabilizing can take hours. Many ovens will not stabilize but will cycle above
and below the set point.

After the oven has stabilized, record the temperatures. Wait at least 15 minutes and
record the temperatures again.

If the door was opened to read liquid-in-glass thermometers, close the door and allow the
oven to stabilize again. As before, this may take hours.

If the two sets of readings do not agree within the required limits (Example: 1°C or 2°F),
repeat the process several times to determine if the oven is cycling. A recording
electronic thermometer helps.

Record the temperatures after the oven stabilizes.

When using electronic thermometers in a cycling oven, use the average of the recorded
high and low temperatures.

If the oven temperature (or average oven temperature) is not at the required value, reset
the controls and repeat Sections 5.2 through 5.5.

Record the final setting of the oven control to obtain the desired temperature.
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5.8 General-purpose ovens are expected to have a variation within the oven of no more than
+ 5°C (9°F). Special purpose ovens may have much stricter tolerances. Check the
requirements for each test performed in the oven.

6. REPORT

6.1 The report should include:
B ovenidentification (i.e., make, model, S/N, temperature range, and location)
m  oven controller temperature setting

B oven temperature at this controller setting

[ | identification of thermometers used for testing

B date of test

[

name of technician performing the test.
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