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Industry 4.0 Is Unthinkable Without Calibration! 
 
The much-discussed Industry 4.0 cannot be implemented without a clear 
increase in automation solutions. At the same time, this development 
necessitates a growing demand in high-grade sensor technology to con-
trol and monitor the increasingly complex cross-linked processes. Alt-
hough they may limit the wear of the automation system, sensors are 
subject to a natural aging process. Only through regular calibration can 
the performance capability of the overall system be guaranteed. At the 
same time, calibration is the basic requirement for precise measurement 
results. For Fulda-based JUMO GmbH & Co. KG, the subject of calibra-
tion has therefore been an issue for many years. 

The JUMO corporate group is one of the leading manufacturers in the field of 
industrial sensor and automation technology. JUMO products are used world-
wide in industries including heating and air-conditioning, food and beverage, 
renewable energies, and water and sewage. The company has gained a spe-
cial core competence for temperature measurement since its founding in 
1948. Temperature is a central measurand in a variety of processes such as in 
the pharmaceutical, chemical, and food industries. As this often concerns 
highly sensitive processes, the greatest possible precision for the applied 
measurement technology is necessary. Regular calibration of the used tem-
perature sensors is therefore an indispensable requirement for end product 
quality.  

 

Calibration is becoming more important 

Increased quality consciousness, improved measurement technology, and in 
particular quality assurance systems such as DIN ISO 9000 have further in-
creased the importance of process documentation and monitoring of meas-
urement equipment. A particularly stringent requirement arises from the  

standard DIN ISO 9001/9004 "test equipment monitoring". This means that the 
suppliers and manufacturers of products subject to temperature-relevant pro-
cesses are obliged to check all test equipment that may affect the product 
quality before use or at specified intervals. As a rule, this occurs in accordance 
with the national standards for traceable calibrations. 

Due to the high demand for calibrated devices and the variety of devices to be 
calibrated, calibration laboratories have been set up by industries accredited 
by Germany's National Accreditation Body (Die Deutsche 
Akkreditierungsstelle GmbH, DAkkS). In the DAkkS calibration laboratory at 
JUMO, calibrations have been carried out for the temperature measurand 
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since 1992. This is not only for individual products, but for sensors from other 
manufacturers as well. 

 

 

 

 

 

Figure 1: The DAkkS logo and the accreditation of JUMO GmbH & Co. 
KG 

 

Traceability 

As soon as a company is certified in accordance with the DIN ISO 9000 
standard, traceability must be ensured for the product-relevant test equipment. 
This means that the measurements can be traced through documentation 
back to national standards during a test equipment inspection. In Germany, 
the national metrology institute (Physikalisch-Technische Bundesanstalt) sets 
the national standards and compares these with the measurement results of 
other institutes. It compares important measurands including temperature with 
physical agents worldwide. 
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The calibration 

As part of a DAkkS calibration, the thermometer is measured at different tem-
peratures. Using the measurement data, characteristic parameters are calcu-
lated and a certificate is issued on the measurements that are carried out. 
Here it is important that the thermometer can be calibrated. This includes, in 
particular, testing the nominal value stability after annealing in the active tem-
perature range as well as testing the leakage resistance. If a thermometer 
does not satisfy these conditions, calibration is refused. At JUMO, DAkkS cali-
bration certificates for RTD temperature probes, thermocouples, measuring 
chains, data loggers, and temperature block calibrators in the measuring 
range between -80 and +1,100 °C can be issued.  

 

 

Figure 2: The JUMO DAkkS laboratory for temperature 

 

The calibration certificate 

The calibration certificate documents all measurements, the corresponding 
measurement conditions, and the calculated measurement uncertainties. All 
specifications that clearly identify the test piece are included to eliminate any 
confusion. 
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Figure 3: A DAkkS calibration certificate 

 

Upon request, the customer receives a temperature/resistance table or a tem-
perature/thermoelectric voltage table on the entire measuring range of the test 
piece in 1K steps with the associated increase values. This means that the 
linear interpolation between two consecutive table values is possible. For the 
calibration of temperature block calibrators, the spatial and temporal tempera-
ture stability in the plant is also shown on the calibration certificate. 

 

Calibrating a measuring chain on site 

The calibration of the temperature probe alone is not enough in many cases, 
as other components are still involved in the temperature measurement and 
the display that influence the measurement result. These components include 
connecting cables for the temperature probe, the selector switch, and evalua-
tion technology such as controllers, recorders, or indicators. Only an on-site 
calibration can evaluate all influential factors correctly and include them in the 
calibration result. Recently, JUMO also received the important DAkkS accredi-
tation for the on-site calibration of temperature sensors. 

JUMO sets the same high quality standards for on-site calibration in the tem-
perature block calibrators as it does in its in-house DAkkS laboratory.  

JUMO also offers these calibrations on a brand-independent basis for all tem-
perature sensors. Different temperature block calibrators are used on site. The 
accredited temperature range lies between -40 and +700 °C. The smallest 
measurement uncertainty assigned lies between 0.25 and 2.5 K depending on 
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the calibration area. Other than RTD temperature probes and thermocouples, 
thermometers with transducers can also be calibrated with a direct reading. 

 

Figure 4: Example of on-site calibration 

 

The installation location of the temperature probe is also a frequently underes-
timated influential factor. An excessively low immersion depth during the pro-
cess or an unfavorable positioning also negatively influence the temperature 
measurement. For on-site calibration, a calibration expert examines the instal-
lation location and can give recommendations to optimize the temperature 
measurement or take these into account in the calibration result. All results are 
documented in a calibration certificate and can be traced back to the national 
standards. 

 

Uses in industry and in the laboratory 

Thermometers are subject to an aging process known as "drift". The extent of 
the "drift" depends on the pressures to which the thermometer is subjected 
during daily use as well as its design. Maximum operating temperatures, 
stress caused by temperature changes, as well as mechanical influences 
therefore play a decisive role. However, the user will rarely notice these 
changes and proceeds with incorrect values. This results in a loss of quality in 
development and production as well as in time-consuming product repairs. 
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Figure 5: Example of temperature test equipment 

 

Routine measurements comparing DAkkS calibrated RTD temperature probes 
and in-house operating thermometers are therefore highly recommended. A 
thermostatic bath or block calibrator is frequently used for this task. The 
DAkkS calibrated thermometer is used to set the temperature. The thermome-
ter is also used to measure the output signal of the RTD temperature probes 
to be compared. 

Two calibrated thermometers should always be available for comparative 
measurements. A third thermometer should be kept in a safe place and should 
only be used to make a majority decision if a discrepancy between the other 
two thermometers exists. 

 

Maximum security through a maintenance concept 

If users wish to play it safe, a maintenance concept should be implemented for 
the entire plant. This involves compiling maintenance reports with quality-
relevant protocols, monitoring calibration deadlines, and promptly replacing 
damaged parts. JUMO offers these maintenance concepts both in-house as 
well as on site. The creation of calibration certificates during maintenance in-
tervals in accordance with DIN EN 10204 is also possible for complete meas-
uring chains. 
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Summary 

The calibration of sensors should not be regarded as an unpleasant task, but 
an absolute necessity in modern production processes. Only then can opti-
mum plant availability be ensured. The securing of investments, minimized 
downtimes, and the reduction of the burden on individual service staff are fur-
ther advantages. 

 
 
The author:  
Stefan Krummeck 
DAkkS laboratory management 
JUMO GmbH & Co. KG, Fulda, Germany 
Phone: 0661/6003-9785 
Fax: 0661/6003- 88 9785 
stefan.krummeck@jumo.net 
www.jumo.net 


