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Development of thermometry at Č MI 

The Czech Metrology Institute (CMI) provides services in three major metrology areas: 

 Fundamental Metrology: this includes research & development in metrology, including

maintenance and development of national standards.

 Dissemination of Units — Industrial Metrology: mainly top level any atypical

calibrations of standards and measuring instruments both in the Czech Republic and

abroad.

 Legal Metrology: regulated measurements, including type approvals of legal metrology

instruments, initial and periodic verification of measuring instruments, metrological

supervision, and conformity assessment in metrology.

At a minimum, our vision is to develop CMI into a regional centre of multifaceted metrological 

services at the highest levels of metrological traceability with a maximum thrust in research and 

development in metrology, especially in the European context of participating in the projects 

of the European Research Area (ERA) in EURAMET, under the program EMRP and EMPIR 

— European Metrology Research Program. 

In 1993, a decision to build a primary temperature laboratory was made. After basic 

metrological evaluation and key international comparison, a national standard in temperature 

range from -38 °C to +419 °C was declared in 2003. 

Rapid development of industry and laboratory personnel strengthening of primary and 

secondary temperature laboratories allow the construction and purchase of modern measuring 

instruments and adding several new fields in connection with thermal quantities of materials. 

CMI in this field has become a well-established partner in various industries such as 

automobile, petrochemical and aerospace. In 2011, national standard expanded to temperature 

range from -196 °C to + 1084 °C. 

CMI non-contact laboratory went through significant improvement during past 5 years. 

Laboratory provides realisation if the international temperature scale in temperature range from 

-30 °C to +1800 °C on different levels of the accuracy. Highest traceability level is secured by 

fixed points, and those values are disseminate through the reference infrared thermometers to 

the blackbodies, which serves as a reference bodies for the general calibration work of the 

laboratory. Commercially available devices and also devices made by own design are used for 

the work in the laboratory. 

The laboratory is also dedicated to research and activities, such as measurements associated 

with determining the emissivity of the surface of various materials, or preparation of own design 

fixed points (both contact and non-contact), including eutectic. Since 2010, the development of 

energy gases under increased pressure humidity generator was conducted. Currently, the 

primary standard has been built and declared as a national standard. Intensive research in the 

area of thermal quantities is performed. It focuses on development of equipments for thermal 

conductivity and capacity measurements. CMI is developing the apparatuses for thermal 

conductivity measurement of insulation materials, which is based on the Guarded Hot Plates, 

steady-state technique for measuring thermal conductivity, and highly humid environmental 

chamber with separate areas. This apparatus ought to be used to test effects of different 

environmental conditions on each of the tested specimen.  
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In past three years the lab for measurement of thermophysical properties of materials has 

advanced in measurements of thermal conductivity and specific heat capacity. CMI participated 

in EMRP project Thermo “Metrology for Thermal Protection Materials” which developed a 

batch of high-temperature thermal insulation materials for guarded hot plate (GHP) method. At 

the end of Thermo, CMI participated with their new HTGHP apparatus in interlaboratory 

comparison of thermal conductivity measurement using guarded hot plate method up to 650 °C. 

Currently, the novel material for manufacturing of heater plates is investigated in order to 

improve the measurement capabilities of CMI HTGHP apparatus in near future. 

In parallel, CMI built new small guarded hot plate apparatus with the aim to cover a wider range 

of materials for which the thermal conductivity data are required (e.g. composite materials). 

With this new apparatus CMI was involved in EMRP project VITCEA “Validated inspection 

techniques for composites in energy applications” within the task of characterization of 

thermophysical properties of GFRP (glass fibre reinforced plastic) and CFRP (carbon fibre 

reinforced plastic) materials.  

In past few years the adiabatic calorimeter has been built to enable primary heat capacity 

measurements of solids and liquids at CMI laboratory. The adiabatic calorimeter was also used 

within the VITCEA project for heat capacity measurements of samples of composite materials. 

During the same time period an effort was put also in development of transient plane source 

method as an alternative to GHP method enabling relatively fast thermal conductivity 

measurements. 

 

Following pictures show the laboratory of contact, non-contact thermometry, humidity and 

thermophysical properties.  
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Proposed area of interest 

During recent years, a big development in the area of thermometry, humidity and 

thermophysical quantities have been made. Laboratory results are very well recognized by 

thermometry community. We can contribute mainly in following areas: 

 Industrial thermometry. 

 Using of alternative methods for uncertainty propagation in interpolation. 

 Radiation thermometry for temperatures lower than 1000 °C. 

 Thermal imagers. 

 Humidity generators at elevated pressure. 

 High temperature Guarded hot plates for insulation materials. 

 

In the last four years we contributed at several European projects (EMRP), where the majority 

of scientific effort are made now. 

 

List of publications related to CCT activities, where we are contributing either as main or 

co-author during past 3 years 

 

1. Mojžíš F., Strnad R., Prokeš O.: A Development of thermal properties laboratory at 

CMI, Symposium on temperature and thermal measurements in industry and science, 

Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, pp. 315., 

ISBN: 978-972-8574-15-4, , 2013. 

2. Rudolfová M., Strnad R., Prokeš O.: An influence of different medium in generator at 

elevated pressure, Symposium on temperature and thermal measurements in industry 

and science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, 

pp.361., ISBN: 978-972-8574-15-4, , 2013. 

3. Kňazovická L., Kukal J., Strnad R., Šindelář M., Prokeš O.: Inversion of the temperature 

dynamic, Symposium on temperature and thermal measurements in industry and 

science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, pp. 

423., ISBN: 978-972-8574-15-4, , 2013. 

4. Strnad R., Rudolfová M., Otych J., Bílek J., Prokeš O.: A Development of primary 

generators at CMI, Symposium on temperature and thermal measurements in industry 

and science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, 

pp. 319., ISBN: 978-972-8574-15-4, , 2013. 

5. Strnad R., Kňazovická L.: Comparison of robust approach and monte carlo methods in 

uncertainty analysis, Symposium on temperature and thermal measurements in industry 

and science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, 

pp. 246., ISBN: 978-972-8574-15-4, , 2013. 

6. Strnad R., Šindelář M., Jelínek M.: A doping experiments of Ga and Al cells, 

Symposium on temperature and thermal measurements in industry and science, 



4 

 

Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, pp.420., 

ISBN: 978-972-8574-15-4, , 2013. 

7. Martín M.J., Kňazovická L., del Campo D., Strnad R.: BILATERAL COMPARISON 

BETWEEN CMI AND CEM IN RADIANCE TEMPERATURE SCALE 

REALISATION FROM 232 °c TO 1085 °c , Symposium on temperature and thermal 

measurements in industry and science, Tempmeko 2013,14-18. October 2013, Madeira, 

Portugal, Abstracts book, pp. 442., ISBN: 978-972-8574-15-4, , 2013. 

8. Failleau G., Arifoviç N., Deuzé T., Diril A., Duris S., Langley M., Pearce J.V., Sadli 

M., Strnad R.   : Investigation of the DRIFT of A batch of base metal thermocouples 

AT high temperature, Symposium on temperature and thermal measurements in 

industry and science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, 

Abstracts book, ISBN: 978-972-8574-15-4, , 2013. 

9. Šindelář M., Strnad R., Jelínek M.: Triple Point of Carbon Dioxide, Symposium on 

temperature and thermal measurements in industry and science, Tempmeko 2013,14-

18. October 2013, Madeira, Portugal, Abstracts book, pp. 307., ISBN: 978-972-8574-

15-4, , 2013. 

10. Šindelář M., Strnad R., Ďuriš S., Koval M., Pavlásek P.: Bilateral Comparison of the 

ITS-90 realisation from 83,8058 K to 1357,77 K between CMI and SMU, Symposium 

on temperature and thermal measurements in industry and science, Tempmeko 2013,14-

18. October 2013, Madeira, Portugal, Abstracts book, pp. 416., ISBN: 978-972-8574-

15-4, , 2013. 

11. Jelínek M., Strnad R., Prokeš O.: A DEVELOPMENT OF THE INDUSTRIAL 

ULTRASONIC THERMOMETER, Symposium on temperature and thermal 

measurements in industry and science, Tempmeko 2013,14-18. October 2013, Madeira, 

Portugal, Abstracts book, ISBN: 978-972-8574-15-4, , 2013. 

12. Strnad R., Rudtsch S., Riski K., Šindelář M., Jelínek M.: Vibration behaviour of a thin-

film sensor in power plants , Symposium on temperature and thermal measurements in 

industry and science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, 

Abstracts book, 139., ISBN: 978-972-8574-15-4, , 2013. 

13. Heinonen M., Bell S., Cortellessa G., Georgin E., Hudoklin D., Leito I., Melvad C., 

Nicolescu I., Oğuz Aytekin S., Smorgon D., Strnad R.: TOWARDS EFFECTIVE SI 

traceability FOR measurements of moisture in solids, Symposium on temperature and 

thermal measurements in industry and science, Tempmeko 2013,14-18. October 2013, 

Madeira, Portugal, Abstracts book, pp. 188.,ISBN: 978-972-8574-15-4, , 2013. 

14. Kňazovická L., Strnad R., Mojžíš F.: Development of non-contact thermometry at CMI, 

Symposium on temperature and thermal measurements in industry and science, 

Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, pp.290., 

ISBN: 978-972-8574-15-4, , 2013. 

15. Kňazovická L., Strnad R., Šindelář M.: Device for emissivity measurement, Symposium 

on temperature and thermal measurements in industry and science, Tempmeko 2013,14-

18. October 2013, Madeira, Portugal, Abstracts book, 162., ISBN: 978-972-8574-15-4, 

, 2013. 

16. Kňazovická L., Strnad R., Bergerud R. A., Pavlásek P., Merlone A.: A proposal for a 

method to associate uncertainty budget to historical temperature data series IN 

Climatology, Symposium on temperature and thermal measurements in industry and 

science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, pp. 

256., ISBN: 978-972-8574-15-4, , 2013. 

17. Strnad R., Kukal J., Šindelář M.: Thermal Field in Surface Temperature Calibrator , 

Symposium on temperature and thermal measurements in industry and science, 



5 

 

Tempmeko 2013,14-18. October 2013, Madeira, Portugal, Abstracts book, pp. 392., 

ISBN: 978-972-8574-15-4, , 2013. 

18. M. Heinonen 1, S. Bell 2, G. Cortellessa 3, E. Georgin 4, D. Hudoklin 5, I. Leito 6, C. 

Melvad 7, I.Nicolescu 8, J. Nielsen 7, S. O uz Aytekin 9, D. Smorgon 10, R. Strnad 11: 

TOWARDS EFFECTIVE SI TRACEABILITY FOR MEASUREMENTS OF 

MOISTURE IN SOLIDS, Symposium on temperature and thermal measurements in 

industry and science, Tempmeko 2013,14-18. October 2013, Madeira, Portugal, 

Abstracts book, pp. 188., ISBN: 978-972-8574-15-7, 2013. 

19. Del Campo D., Bojkovski J., Dobre M., Filipe E., Kalemci M., Merlone A., Pearce J., 

Peruzzi A., Sparasci F., Strnad R., Taubert D., Turzó-András E.: A multi-institute 

european project for providing improved and simpler traceability to the kelvin, 

Internacional congless of metrology, Paris, France 7-10. 10.2013 pp. 185., 2013. 

20. Ranostaj J., Ďuriš S.,  Koval M., Strnad S., Šindelář M.: Final report on EURAMET.T-

K7.1: Bilateral key comparison of water triple point cells, Metrologia, Institute of 

Physics and IOP Publishing Limited, 2013, Vol. 50, doi:10.1088/0026-

1394/50/1A/03004, 2013. 

21. Machin G., Vuelban E. M., Strnad R., Edler F., Sadli M., Anhalt K., Pearce J.: Progress 

report for EMRP project "High temperatrure metrology for industrial applications" , 

Internacional congless of metrology, Paris, France 7-10. 10.2013 pp. 177., 2013. 

22. Blahut A., Strnad R., Kňazovická L.: Modeling of thermal profile inside guarded hot 

plate apparatus, Mezinárodní konference Technical Computing Prague 2013, Praha, 

13.11.2013, 2013. 

23. Radek Strnad, Aleš Blahut, Jacques Hameury, Alain Koenen,Jiyu Wu, Clark Stacey, 

Ulf Hammerschmidt, Erik Pennewitz, Eva Katharina Rafeld, Emese Turzó-András: 

Temperature Sensors for Use in High-Temperature Guarded Hot Plate, 20th European 

Conference on Thermophysical Properties (ECTP 2014), Porto, Portugal, 31. 8-4.9. 

2014, 2014. 

24. Blahut A., Strnad r.: Development of Laboratory for Measuring Thermal Properties of 

Materials at Czech Metrology Institute, 20th European Conference on Thermophysical 

Properties (ECTP 2014), Porto, Portugal, 31. 8-4.9. 2014, 2014. 

25. L. Kňazovická, R. Strnad, R. A. Bergerud, P. Pavlásek, A. Merlone: 

INHOMOGENEITIES IN HISTORICAL DATA MEASUREMENTS, MMC 2014 

(Slovenija), International workshop on Metrology for Meteorology and climate, Brdo, 

Slovenia, 15.-18. 9. 2014, pp. 114, 2014. 

26. Hahtela O., Heinonen M., Kajastie H., Ojanen M., Riski K., Strnad R.: Calibration of 

Industrial Platinum Resistance Thermometers up to 700 °C, International Journal of 

Thermophysics, 14.4. 2014, Volume 35, Issue 3-4, pp 668-680,  ISSN 

27.     1572-9567, 2014." 

28. M. J. Martín, L. Kňazovická, D. del Campo, R. Strnad: Bilateral Comparison Between 

CMI and CEM in Radiance Temperature Scale Realization from 232∘C to 1085°C, 

International Journal of Thermophysics, 11.3. 2014, Volume 35, Issue 3-4, pp 475-484, 

DOI 10.1007/s10765-014-1576-6, 2014. 

29. P. Pavlasek, R. Strnad, A. Blahut , M. Jelínek, G. Failleau, M. Sadli, N. Arifovic, A. 

Diril, M. Langley, J.V. Pearce : Procedure for an Investigation of Drift behaviour of 

Noble Metal Thermocouples at High Temperature , to be published at IJT 2015, 2015. 

30. Jacques Hameury, Alain Koenen, Bruno Hay, Jiyu Wu, Clark Stacey, Ulf 

Hammerschmidt, Eva Katharina Rafeld, Emese Turzó-András, Radek Strnad, Aleš 

Blahut: Identification, Characterization Of New Materials For Construction Of Heating 

Plates For High Temperature Guarded Hot Plates, 20th European Conference on 

Thermophysical Properties (ECTP 2014), Porto, Portugal, 31. 8-4.9. 2014, 2014. 



6 

 

31. Kňazovická L., Blahut A., Gower M., Lodeiro M., Maierhofer Ch., Brekow G., Monte 

Ch., Mahaut S.: Validated Inspection Techniques for composites in Energy 

Applications, 11th European Conference on NDT, Prague, 6-10.10. 2014, pp.151, ISBN 

978-80-214-5019-6., 2014. 

32. Jiyu Wu, Roger Morrell, Tony Fry, Sam Gnaniah, Dipak Gohil, Angela Dawson, 

Jacques Hameury, Koenen Alain, Ulf Hammerschmidt, Emese Turzó-András, Radek 

Strnad, Aleš Blahut: Provisional Assessment of Candidate High Temperature Thermal 

Conductivity Reference Materials in the EMRP ‘Thermo’ Project, Proceedings of 32nd 

ITCC and 20th ITES, Cavtat, Croatia, 27.4. - 1.5.2014, 2014. 

33. Kňazovická L. ,Šindelářová  L. : Different blackbody geometry and distance of 

measurement influence on the calibration results of hand infrared thermometers, 

Konference Temperature 2015, St. Petersburg, 22.-24.4.2015, 2015. 

34. R. Strnad, J. Tesař: Internal and external influences in the realization of ITS-90, 

Konference Temperature 2015, St. Petersburg, 22.-24.4.2016, 2015. 

35. Rudolfová M. , Netolická Pitrová  L.,  Strnad R.: Dynamic properties during wood 

humidification, Konference CIM 2015, Paris, 21.-24.9.2015, 2015. 

36. Voldán M., Strnad R.: PID control parameters optimisation for temperature calibration 

laboratory, Konference CIM 2015, Paris, 21.-24.9.2015, 2015. 

37. Machin G., Vuelban E. M., Strnad R., Edler F., Sadli M., Anhalt K., Pearce J.: The 

research outcomes of the European Metrology Research  Programme Project: HiTeMS-

High Temperature Measurement Solutions for Industry , Konference CIM 2015, Paris, 

21.-24.9.2016, 2015. 

38. Bell S., Aro R., Arpino F., Aytekin S., Cortellessa G., Dell´isola M., Ferenčíkova Z., 

Fernicola V., Gavioso R., Georgin E., Heinonen M., Hudoklin D., Jalukse L., Karaboce 

N., Leito I., Makynen A., Miao P., Nielsen J., Nicolescu I., Rudolfová M., Ojanem-

Saloranta M. Osterberg P., Ostergaard P., Rujan M., Sega M., Strnad R., Váchová T.  : 

METefnet:developments in metrology for moisture in materials, Konference CIM 2015, 

Paris, 21.-24.9.2017, 2015. 

39. Filty J.-R., Blahut A., Kňazovická L., Strnad R., and all.: Development of new traceble 

eutopean capabilities in thermal metrology , Konference CIM 2015, Paris, 21.-

24.9.2018, 2015. 

40.  Strnad R., Tesař J.: Metrological assessment of impurity influence on melting and 

freezing temperature of pure metals, 19th symposium on thermophysical properties, 

Boulder, Colorado, 22 - 26.6.2015, 2015. 

41. Blahut A., Strnad. R.: New In-house Designed High-Temperature Guarded Hot Plate 

Apparatus at CMI, 19th symposium on thermophysical properties, Boulder, Colorado, 

22 - 26.6.2015, 2015. 

42. Vachová T., Blahut A., Strnad. R.: Study of the Heater Plate Flatness Affecting the 

Thermal Conductivity Measurement using Guarded Hot Plate Technique, 19th 

symposium on thermophysical properties, Boulder, Colorado, 22 - 26.6.2015, 2015. 

43. Kňazovická L., Lowe D., Machin G., Davies H., Rani A.: Stability of cobalt -carbon 

high tempetature fixed points doped with iron and platinum , Metrologia, 2015, vol. 52, 

pp. 353-359, doi:10.1088/0026-1394/52/2/353, 2015. 

44. Hammerschmidt u., Hameury j., Strnad R., Turzó-Andras E., Wu Jiyu.: Critical Review 

of Industrial Techniques for Thermal-Conductivity Measurements of Thermal 

Insulation Materials, International Jurnal of Thermophysics, vol. 36, issue 4., ISSN: 

0195-928X, 2015. 

45. P. Pavlasek, A. Merlone, C. Musacchio, A. A. F. Olsen, R. A. Bergerud, L. Knazovicka, 

: Effect of changes in temperature scales on historical temperature data, International 

Journal of Climatology, 2015. 



7 

 

46. C.J. Elliott, J. Gray, A. Greenen, R. Veltcheva, S. Simic, J.V. Pearce, F. Edler, N. 

Arifovic, G.Atance, C. Dinu, C. Garcia Izquierdo, N. Hodzic, S. Kalisz, R. Strnad, D. 

Taubert : Comparison of the performance of Au/Pt thermocouples and HTSPRTs, over 

the range 660.323 °C and 961.78 °C,  Briefing note to the CCT: from the NOTED 

consortium – July 2015, 2016. 

47. T. Váchová, J. Kukal, R. Strnad: Numerical simulation of the external influences on the 

fixed point melting behaviour, TEMPMEKO 2016, Zakopane, Poland, 2016. 

48. L. Šindelářová, M. Voldán, R. Strnad: Annealing and oxidation effects for SPRT for old 

and new sensor designs, TEMPMEKO 2016, Zakopane, Poland, 2016. 

49. R. Strnad, M. Šindelář: An experimental investigation of SPRT non-uniqueness in the 

range between 500 °C and 1000 °C, TEMPMEKO 2016, Zakopane, Poland, 2016. 

50. R. Strnad, M. Šindelář: Investigation of Triple point of iodine and Al-Cu eutectic fixed 

points at CMI, TEMPMEKO 2016, Zakopane, Poland, 2016. 

51. G. Machin, K. Anhalt, M. Battuello, F. Bourson, P. Dekker, A. Diril, F. Edler, C.J. 

Elliot, F. Girard, A. Greenen, L. Kňazovická, D. Lowe, P. Pavlásek, J.V. Pearce, M. 

Sadli, R. Strnad, M. Seifert, E. M. Vuelban: The European project on high temperature 

measurement solutions in industry (HiTeMS) - A summary of achievements, 

Measurement 78 (2016), p. 168-179, 2016. 

52. M. Heinonen 1, S. Bell 2, Il. Choi, g. Cortellessa, I. Crina-Nicolescu, V. Fernicola, E. 

Georgin, D. Hudoklin, N. Ismail, T. Keawprasert, M. Krasheninina, I. Leito, J. Nielsen, 

S. O uz Aytekin,P. Osterberg, J. Skabar, R. Strnad : New methods for establishing is 

traceability for moisture measurements in solid materials, , 2016. 

53. Michal Voldán, Lenka Šindelářová, Graziano Coppa, Andrea Merlone: Influence of the 

near forest cover on the aws measurement results , MMC 2016, Madrid, Spain, 2016. 

54. Michal Voldán: Temperature Data Interpolation in Mobile Simulation Chamber for 

Machine Tools, TEMPMEKO 2016, Zakopane, Poland, . 

 

 

 

 

 

 


