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1. SCOPE

1.1 This method describes how to verify the accuracy of Infrared (IR) Cameras and Infrared (IR) Thermometers.
Temperature verification is accomplished, by comparison, using a black body thermal target. The black body
thermal target must be a NIST traceable standard with a variable temperature thermostat. This method also
describes the IR Camera and Thermometer settings, and the distance for collecting temperature data.

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. DEFINITIONS

2.1 Black body—An ideal body or surface that completely absorbs all radiant energy falling upon it with no
reflection, and that radiates at all frequencies with a spectral energy distribution dependent on its absolute
temperature. Reference: Merriam-Webster

2.2 Emissivity—The relative power of a surface to emit heat by radiation; the ratio of the radiant energy emitted
by a surface to that emitted by a blackbody at the same temperature. Reference: Merriam-Webster

2.3 Reflectivity—The reflective quality or power of a surface or material. Reference: Merriam-Webster

3. APPARATUS

3.1 A black body thermal target standard, with a minimum surface area of 28.274 sq. in. (6 in. dia.) is required for

verifying temperatures of the IR camera. The black body thermal target must be able to maintain a stable
temperature of + 0.35°C (+ 0.63°F), over a range of 35°C to 500°C (95°F to 932°F) with a uniformity of +
0.50°C (£ 0.90°F), over the surface at 200°C (392°F), with a nominal surface emissivity of 0.95. Parallel
work surfaces of the same height, with markings or jigs to align the IR camera, will be used to gather
temperature data. The black body (heat source) will be set at a distance of 3 ft. for the IR camera. The
distance for the IR Thermometer or IR Gun is the distance to spot ratio specified by the manufacturer. For
safety concerns, an acceptable distance to spot ratio is a minimum of 30 in.

PART |—VERIFICATION OF INFRARED CAMERAS

3.2

Ensure the IR camera is fully charged before you begin verification.
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3.3

3.4

3.5

3.6

3.7

3.8

3.9

Acclimate the IR Camera to room temperature for a minimum of 1 hr. before you begin verification.
Measure the room temperature and humidity and record into the data sheet and camera, if required.
Turn on the black body and set the thermostat controller to the first specified (lowest) temperature.

Turn the camera on. Ensure that it is configured to avoid automatically turning off for at least 20 min.; set the
distance to 3 ft. Allow the camera to warm up for at least 5 min. Set the lens crosshairs to be locked at the
center of the field of vision.

Create a reflective target composed of crumpled aluminum foil. Flatten the foil out slightly and wrap it around
a piece of cardboard, with an area of approximately 28 sq. in.; this allows for ambient heat sources from
multiple directions to be directed into the camera for an accurate reflected temperature reading. Set foil
target adjacent to the black body separated by approximately 6 in. Set the emissivity to 1.0 and take the
reflective temperature reading at 3 ft.; enter the reflected temperature into the camera and on the data sheet.

Reset the camera emissivity to 0.95 and begin verification at the following temperatures; 200°F, 250°F,
275°F, 300°F, 325°F, 350°F, and 375°F.

After the black body (thermal target) has reached the set temperature, and at a distance of 3 ft., record three
temperature readings. Repeat the process for each specified temperature. The maximum average deviation
allowed from the specified temperatures is £ 2.0%.

PART II—VERIFICATION OF INFRARED THERMOMETERS

3.10

3.11

3.12

3.13

3.14

3.15

Ensure the IR Thermometer has new batteries or is fully charged before you begin verification.
Acclimate the IR Thermometer to room temperature for a minimum of 1 hr. before you begin verification.
Measure the room temperature and record into the data sheet.

Turn on the black body and set the thermostat controller to the first specified (lowest) temperature.

Ensure the emissivity is set to 0.95, then the IR Thermometer can be verified at the following temperatures;
200°F, 250°F, 275°F, 300°F, 325°F, 350°F, and 375°F.

After the black body (thermal target) has reached the set temperature, take three temperature readings at the
distance to spot ratio specified by the manufacturer. Repeat the process for each specified temperature.

PART llIl—REPORTING ON IR CAMERAS AND IR THERMOMETERS

4.

4.1

REPORT

Report the following information:

make, model, and serial number of the IR camera,
temperature data used for verification,

three temperature readings for IR camera or IR thermometer,

reflected background temperature and humidity, if required,

correction factors for each temperature verified,
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[ ] ID numbers for the Standards (thermal target) used,
[ ] date and location where the verification was performed, and

] the technician's name.

MATERIALS AND TESTS DIVISION 3-3 EFFECTIVE DATE: FEBRUARY 2021



