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2 Safety 

This instrument must be used strictly in accordance with the instructions in this manual. Failure to do so may 

result in damage to the instrument or personal injury. 

2.1 ⚠ Safety Warning 

To avoid personal injury, follow the safety guidelines: 

 

• Intended Use: Use this instrument for calibration purposes only. Do not use it for any other application or 

in a manner that could create unforeseen hazards. 

• Operating Environment: This instrument is designed for indoor use only. 

• Operator Requirements: Operation of this instrument is restricted to qualified personnel who have fully 

read and understood all safety instructions provided in this manual. 

• Preparation Before Use: Before first use, after transport, after prolonged storage, or if the power has 

been off for more than 10 days, power on the instrument and allow it to warm up for 2 hours. This ensures 

it meets all safety requirements of IEC 61010-1. If the instrument has been exposed to moisture, allow it 

to dry for at least 4 hours before use. 

• Placement and Clearance: Ensure the environment allows for proper ventilation. The top of the 

instrument must have at least 1 meter of clearance, and at least 15 cm of clearance is required on all 

sides. 

• Inspect Before Use: Do not use the instrument if it shows any signs of internal or external damage. 

• Avoid Radiant Heat Damage: Do not place the instrument near walls or other objects, as the high 

operating temperature can cause radiant heat damage. 
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2.3 ⚠ Electrical Hazards 

• Grounding Requirements: The instrument is supplied with a three-pin grounding plug power cord. It 

must only be connected to a three-pin power socket that is reliably grounded and complies with all 

applicable wiring regulations. 

• Operation Without Grounding: Never connect or operate the instrument without a properly grounded 

and wired socket. 

• High Voltage Hazard: High voltages are present during instrument operation. Failure to follow all safety 

precautions can result in serious injury or death. 

• Access to the interior is not permitted: The instrument housing must not be opened. In case of 

technical issues, contact customer service. 

• Fuse Replacement: Always turn off the power and disconnect the power cord before replacing the fuse. 

• Power Cord Replacement: If the power cord requires replacement, it must be replaced with a cord of 

the correct power rating and identical specification. 

2.4 Safety Precautions 

• When the instrument is not in operation, use the protective cover to shield the infrared radiation surface. 

• Do not move the instrument while it is powered on. 

• Do not move the instrument when the temperature of the infrared radiation surface exceeds 50 °C / 

122 °F. 

• Do not touch the infrared radiation surface when the temperature exceeds 50 °C / 122 °F. Oils and salts 

from the skin can permanently damage the surface and affect measurement accuracy. 
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4.1 PV Value 

4.2 MV Value 

4.3 SV Value 

4.4 Control Key 

3 Description of the Calibration Source 

 

 

 

 

 

 

 

 

 

 

 

1. Handle 

2. Temperature Detection Hole 

3. Infrared Radiation Surface 

4. Touch Screen 

5. Ventilating Fan 

6. Power Switch 

7. Power Input Socket 

8. Ethernet Communication Port 

9. 6 A Fuse 

10. 0.5 A Fuse 
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5.3 Calibration Completion 

After completing the test, reduce the setpoint (SV) to below 40 °C / 104 °F and allow the infrared calibrator 

radiator to cool down gradually. Do not switch off the power until the temperature has fallen below 40 °C / 

104 °F. 

WARNING: Switching off the device at high temperatures may cause damage to the infrared calibrator and 

poses a burn risk. 

5.4 Recommendations for operation 

For accurate verification or calibration of infrared thermometers, it is essential that the calibration source has 

reached a stable thermal state. Therefore, always observe the specified heating time of the BR 500. 

►4 Operating Specification 
 

When verifying or calibrating infrared thermometers, ensure proper consideration of the optical field of view 

(D:S ratio) and the calibration geometry, particularly the distance to the blackbody source. For detailed 

information, consult Optris. ►8 Calibration of Infrared Thermometers [1] [2] 
 

Important: Depending on the selected temperature, the housing of the BR 500 may become warm or hot. 

Do not place any materials or objects on the radiator housing. The ventilation outlet on the rear side and the 

radiation aperture on the front must remain unobstructed at all times. 

Find Quality Products Online at: info@valuetesters.comValuetesters.com



Find Quality Products Online at: info@valuetesters.comValuetesters.com



 Emissivity   19  
 

7 Emissivity 

7.1 Definition 

The intensity of infrared radiation, which is emitted by each body, depends on the temperature as well as on 

the radiation features of the surface material of the measuring object. The emissivity (ε – Epsilon) is used as 

a material constant factor to describe the ability of the body to emit infrared energy. It can range between 0 

and 100 %. A “blackbody” is the ideal radiation source with an emissivity of 1.0 whereas a mirror shows an 

emissivity of 0.1. 

If the emissivity chosen is too high, the infrared thermometer may display a temperature value which is much 

lower than the real temperature – assuming the measuring object is warmer than its surroundings. A low 

emissivity (reflective surfaces) carries the risk of inaccurate measuring results by interfering infrared radiation 

emitted by background objects (flames, heating systems, chamottes). To minimize measuring errors in such 

cases, the handling should be performed very carefully and the unit should be protected against reflecting 

radiation sources. 

 

7.2 Determination of unknown emissivity 

► First, determine the actual temperature of the measuring object with a thermocouple or contact sensor. 

Second, measure the temperature with the infrared thermometer and modify the emissivity until the 

displayed result corresponds to the actual temperature. 

► If you monitor temperatures of up to 380 °C you may place a special plastic sticker (emissivity dots – part 

number: ACLSED) onto the measuring object, which covers it completely. Now set the emissivity to 0,95 
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8 Calibration of Infrared Thermometers [1] [2] 

In this chapter the general procedure and important relationships for the calibration of infrared thermometers 

are explained. For a detailed description of the different calibration methods and a detailed uncertainty 

consideration we recommend the standard VDI/ VDE 3511 part 4.3 Calibration of radiation thermometers. 

 

Infrared thermometers are calibrated with the help of reference radiation sources, so called blackbodies. 

These radiation sources can produce different radiation temperatures with a high stability which are used to 

determine the calibration constants of the infrared thermometers. 

For the calibration process it is of essential importance to know the exact value of the radiation temperature. 

It can be measured either by using a contact thermometer (in combination with the determination of the 

emissivity) or by using a transfer standard infrared thermometer. 

 

The emissivity of an ideal radiation source would be 1.00 for all wavelengths and emission angles. 

From all real existing sources cavity radiation sources are achieving the best results (emissivity values up to 

0.999). The emissivity of a plate radiation source is strongly dependent on the surface properties and is 

typically at 0.96. 

 

For the calibration method described here, knowledge of the exact emissivity of the radiation source 

is not required.  
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8.1 Transfer standard 

Optris is using a traceable transfer standard radiation thermometer (in the following text mentioned as 

CTlaser-PTB) to measure the radiation temperature of the reference source. As the CTlaser-PTB needs to be 

traceable to the ITS-90, the PTB (Physikalisch-Technische Bundesanstalt, the German national metrology 

institute) is calibrating this instrument in regular periods. 
 

 

Reference IR thermometer CTlaser-DCI 

 

Certificate of calibration for CTlaser-

DCI 

 

The CTlaser-DCI is a reference IR thermometer which is based on the IR thermometer series optris CTlaser. 

The units are produced with pre-selected components supporting a high stability of measurement. In 
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For the calibration of the transfer standard radiation thermometers the PTB is using high-precision heat pipes. 

Due to different temperature stabilization procedures in combination with a high thermal mass of the cavities 

these heat pipes are reaching a high temperature stability of ±10 mK. 
 

  

 

Schematic layout of heat pipes used at the PTB: sodium and caesium heat pipes (a) / water and ammonia heat 

pipes (b) [3] 
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8.4 Calibration 

The basic requirements for a calibration laboratory are: 

▪ Laboratory room with stable temperature and humidity 

▪ Measurement equipment for air temperature and humidity 

▪ Reference radiation source 

▪ Traceable transfer standard radiation thermometer (e.g. 

CTlaser-PTB) or a dedicated calibration instrument (e.g. 

CTlaser-DCI) 

▪ Adjustable holder for the infrared thermometer 

For creating calibration certificates beside the laboratory 

temperature and humidity also the measurement distance and 

source diameter (calibration geometry) should be documented. 

 

Calibration procedure: 

Checking the optics of the CTlaser-PTB/ CTlaser-DCI and of the 

test unit – cleaning, if necessary 

1. Switch on both units; consider warm-up time 

2. Set the emissivity value to 1,00 on both units, if possible 

3. Set the reference radiation source to a temperature which is significantly different to the internal 

temperature of the CTlaser-PTB/ CTlaser-DCI; wait for stabilization of the radiation source 
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