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1. SCOPE 

1.1 Use this method to determine the temperature uniformity, stability and correction within a forced air or gravity 
convection oven. The temperature is determined at nine points within the oven with a standardized 
thermometer. 

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. 

1.3 This procedure must only be used for verifying the oven one temperature point at a time. 

2. REFERENCE 

2.1 ASTM E-145: Standard Specification for Gravity-Convection and Forced-Ventilation Ovens. 

3. DEFINITIONS 

3.1 Thermometer—A temperature measuring instrument. 

3.2 Sensors—Sensors are the elements of an electronic thermometer that “sense” the temperature, typically 
connected by wire leads. 

3.3 Standardized Thermometer—A thermometer whose errors are known and have been verified against a 
NIST traceable-calibrated thermometer. 

3.4 Temperature uniformity— The maximum allowable temperature deviation within the workspace. 

3.5 Temperature stability— The maximum allowable temperature deviation at a fixed location over a period of 
time. 
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4. APPARATUS 

4.1 Thermometer. Standardized or verified electronic thermometer with nine channels specification or a digital 
thermometer with nine lead wires verified against it. Thermocouple lead wires must have a length of at least 
7 ft. 

5. PROCEDURE 

5.1 Record the temperature stability and uniformity requirements of the oven as per the test procedure into the 
calibration report or electronic template. If not specified in the procedure indicate 5°C (9°F) for both.  

5.2 Always ensure that the type of selection of the digital thermometer matches the thermocouple lead wires. A 
digital thermometer would have different thermocouple type setting such as Type K, T, J, etc. The 
thermocouple lead wire type can be distinguished by the color combination of the lead wires. For example, 
red and yellow is type K; red and white are J. Different manufactures use different color combination to mark 
their type. If the color combination and the type of selection in the digital thermometer do not match, the unit 
can display inaccurate reading. 

5.3 Place the standardized thermometer or sensors in each of the eight corners of the empty oven, 
approximately 50 mm (2 in.) from the walls. Place the ninth lead or sensor in the geometric center of the 
oven. Make sure that the lead wires are not bent or twisted.  

5.4 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. 

Note 3 - Nine channels verified to a single or dual channel digital thermometer is permitted if a nine-channel 
digital thermometer is not available. The correction values of thermometer from its verification report must be 
calculated into the reading to get the true temperature.  

5.5 Close the door and set the oven controls to the targeted temperature stated in the test method. Allow it to 
stabilize. 

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

5.6 If the oven temperature is not at the test temperature according to the standard thermometer, reset the 
controls and repeat.      

5.7 Once the oven is stabilized, record all the nine temperatures, time of measurement and the indicated oven 
temperature. The difference between the highest and lowest reading must be within the temperature 
uniformity requirements of the test procedure for the oven to be used for that test. 

5.8 Wait for at least 20 min., record all the nine temperatures, time of measurement and the indicated oven 
temperature. 

5.9 If the two readings at the same position do not fall within the stability requirements of the pertinent procedure, 
repeat the process several times to determine if the oven is cycling. If the temperature reading is still out of 
the stability requirements, then the oven has failed. 

5.10 The oven temperature correction can be found out by subtracting the average of the nine reading (if under 
tolerance) indicated by the thermometer from the temperature indicated by the oven. 
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5.11 To verify the oven at a different temperature the entire procedure must be executed at that temperature. 

6. REPORT 

6.1 The report should include: 

■ oven identification (i.e., make, model, temperature range, and location), 
■ oven temperature at controller setting, 
■ identification of thermometers used for testing,  
■ date of verification, 
■ name of technician performing the test, 
■ time of recording temperature, 
■ uniformity and stability requirements, and 
■ oven temperature correction. 

7. ARCHIVED VERSIONS 

7.1 Archived versions are available. 

 

 

 


