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HISTORY m National Scientific Centre

The history of National Scientific Centre "Institute of Metrology" began on 8 October 1901, when at the
initiative of an outstanding scientist Dmitry lvanovich Mendeleyev the first Ukrainian verification

chamber was established in Kharkiv with the functions of verification and stamping the trade weights
and measures.
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Measurements of the proton gyromagnetic ratio National Scientific Centre
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Measurements of the speed of light History m National Scientific Centre

These studies have formed the basis for laser range measurements

Tagte IV. Summary of some veloeity-of-light mensurements made since 1948 {MWI, microwave interferameter; ITRRS, infrared
R EV I E WS O F rotational spectrum; FLEC, fixed-length resonant l:,a.v.rll:;fl YLRC, wvariable-length resonant cavity). [ﬁnhabl::crro{shavcheu. CHifl-
verted to I!talndnlrd deviations by multiplying by 1.48.) The errors quaeted for the Kolibayev and Grosse geodimeter mepsurements

are statistical only.

MODERN PHYSICS
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STAGES OF EVOLUTION IN THE FIELD OF THERMOMETRY m“ratitq:a:Scimfi;:cintre"
nstitute of Metrology

1947 - creation of the first reference optical pyrometer in NSC “Institute of Metrology”

- methods of “luminance comparison" and “luminance addition" were developed

- development of a high-precision installation EOP-51, which made it possible to
expand the temperature range up to 10,000 °C

- a high-speed pyrometer was developed, which provided temperature measurement in
the range 1227 °C — 39727 °C with a time resolution of 10°s

- creation of equipment based on a cryogenic radiometer with electrical substitution
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Pyrometers EOP-51M and OP-48M for temperature measurement up to 6000 °C

Kazce 42i, 9, S L TN

'
sty

ONMNUCAHWE MBOBPETEHUA
K ABTOPCHOMY CBMAETENbCTBY

B. E. ®unxeaswreiin
CNOCOB PALLYHPOBKH W TIOBEPKH ONTHYECKHX
NUPOMETPOB MPH TEMNEPATYPE BBIIIE 2500°

Basnsiero 29 despasn 1956 r. aa Ny 96047453410 8 Homwrer cTanapron, wep
wauepRYeMIX npubOPos npn Covete Mimmerpos CCCP

Certificate of
authorship

Ph.D. V. Finkelshtein Pyrometer EOP-51
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COMITE INTERNATIONAL DES POIDS ET MESURES

PROCES-VERBAUX

DES SEANCES

e SENIE. — TOMIE 6.4

47" SESSION — 1958
{=n seprembre-3 octobre)

ET

COMITE CONSULTATIF DE THERMOMETRIE

€57 Sussion - jmin 1955}

PARLS
GAUTHIER-YILLARS, EDITEUR-IMPRIMEUR-LIBRAIRE
55, Quai des Grands-Aogesting, 55

1959

ANNEXE T 48

(" Imstitut de Métrologla D. I Mendéléew (0. B. 5.5) )

NOUVELLE METHODE
POUR L'ETALONNAGE DES. PYROMETRES OPTIQUEE.

NOUVEAU PYROMETRE OPTIQUE
DE PRECISION (1) \

FPar V. E. PHINKELSCHTEIN et V. V. KANDIBA
{Truduetion)

\ J

On salt gue étalonnage d'un pyrombtre optique dans le domaine
des hautes temperatures est effectud & aide d'un systime de
grodation gui permel de réaliser U'égalisation ge In luminance
d'un corps noir & la température T avec eolle don corps noir &
une température plus basse Ty (%

Liéquation sar laguelle est basée 'extrapolation a la forme
subvante
1

Vimdi,

& K

(1) I”k (S ) v, =J:-'.'. sl

oy

ol =, facteur de transmission du verre absorbant pour la lumiére
de Tongueur diende
=, Tacteur de transmission da verre rouge du pyrométre;
Vi efMicacité lumineose relative de 'oedl

. Comme svstémes de gradation on wutilise ordinalrement des
wverres sbsorbants, ce qui entraine une diminution sensible de la
précision dans la reproduction de échelle de température, car
'erreur de la mesurce du facteur de transmission pour le wverre
absorbant est trés grande.

(") Trud. Inst. Mefrol. D). . Merdeleen, no 36 (g6}, 1958, p. 10,
i) MNous appellerons cotte gramdeir « tmpdeatiung de MIMALG ST
rente = Pratiquenent, T, est toujours choisle inférleare 4 = soo K.

Les écarts moyens quadratiques du pyrométre 30I1-51M sont]

donnés dans le tableau suivant,

Tempéralure.
I 400°C"
2 000
. .6 000
I0 000

Ecart moyen

cuadratique,
0,1 % ‘
0,2
1,0

Institut de Métrologie D. I. Mendéléev (U. R. 8. 8.)

NOUVELLE METHODE

POUR L'ETALONNAGE DES PYROMETRES OPTIQUES.
NOUVEAU PYROMETRE OPTIQUE

DE PRECISION ()

Par V. E. PHINKELSCHTEIN et V. V. KANDIBA

~\

1,5 : . <€
(Avril 1958)

J
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il de 'observatenr. Liutilisation d'un tel dinphrogme permet
d'obtenir an cours des mesures la brillance la plus commode
poar 'mil

L& pyrométre et munl de qoatre verres absorbants destinds &
élendre le domaine de 1'échalle. En oulre, 8o constraclion permst
d’employer des sectears tournants comme systémes de gradation,

La combinaison des verres absorbants {pour les mesures des
bempératares jusqu'h 3 ooos C) est montée Sur un support toarnant
situd enbed Uobjectil el o lampe piyromélrigue,

Le werre absorbant  sapplémentaire (n-4 coc), desting aux
mesures dans Uintervalle 2 Soo-6 soot ©, & un diamdétre de So mm;
0 oest placéd devant le tube de Vobjectif du pyromblre afin de
diminver son échanffement ag cours ded mesures aux hawutes
températares [3].

En introduwisant simultanément les deux syvstémes de verres
aheorhants — le werre n—4 coo €t la combinaison de verres colerés,

montds sur i fupporl commun —— on & la possibilité d'effectuer
el et 1o il 2 -

5 foarts moyens quadcatigques du pyrométre S00-51M sont
donnds dans ke tablean suivant.

Heart moyes

Tarmpbrature. umgntique.
1 gooe o, %
& oo [
KT [
Ba o 1,5

{awril 1958k
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A set of instruments for measuring high plasma temperatures and
diagnostics in special conditions range from 1227 °C to 39727 °C; error is 3%

MHD Generator

Application field for
measuring plasma

Highly sensitive measuring complex for
measuring plasma parameters
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54 National Measurement Standards in NSC “IM”

| 5 Mass and

! Electrictyand |
related quantities o - By Magnetism
™ (13NMS) < .\ ‘ Em  (1ONMS) }
\ 7/ NATIONAL |
/ MEASUREMENT
/' STANDARDS

of NSC IM

54 National

E Thermometry

| ug \ s“t‘;e.,?;‘:s"(ﬁ‘é, (- } Photometry and .‘ o
(.59,\']‘,?,}!1 ) ~+ radiometry (G NMJ)
: - (10 NMS)
L W R LN T
' @ lonizing ‘ ‘

: Th‘?ﬁ";'j?mm‘?“y I Radiation
( S) (10 NMS)
L ) RI Y :

NMS 06-06-98 National primary standard of the unit of temperature of Kelvin in the range from 13.8 K to 273.16 K;
NMS 06-05-98 National primary standard of the unit of temperature of Kelvin in the range from 273.16 K to 1357.77 K;
NMS 06-07-04 National primary standard of the unit for IR-radiation in the range from 962.67 K to 1234.93 K;

NMS 06-03-96 National primary standard of the unit of temperature for radiation in the range from 1357.77 K to 2800 K;
NMS 06-04-97 National primary standard of the unit of combustion energy;

NMS 06-02-96 National primary standard of the unit of specific heat of solids in the range from 1800 K to 3000 K.
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NMS 06-03-96 National primary standard of the unit of
temperature for radiation in the range from 1357.77 K to
2800 K

Solidification point of copper
1357.77K
(1084,62°C)

olidification point of silver
123493 K
(961.78°C)

NMS 06-07-04 National primary standard of the unit for IR-
radiation in the range from 962.67 K to 1234.93 K

Solidifaati iut of alum
933473 K
(660.323°C)

NMS 06-05-04

NMS 06-05-98

NMS 06-05-98 National primary standard of the unit of
temperature of Kelvin in the range from 273.16 K to
1357.77 K

Solidification point of zinc
692,677TK
(419,527°C)

Solidification point of tin
505,078 K
F (231,928°C)
S00K Solidification point of indium
. 4297485 K
1 (156,5985°C)
400 K Melting point of zallivm
3029146 K

= ~~ (29.7646°C)
300K

200°C

100°C 4

— 0.01°C+ Determination of the unit of tem;

\perature
The triple point of water 273,16 K (0.01°C)

200K ripl

e pomt o
2343156 K

Triple point of argon
838058 K

Triple pomt of oxyzen
543584 K

NMS 06-06-98 National primary standard of the unit of
temperature of Kelvin in the range from 13.8 K to 273.16 K

NMS 06-06-98

Triple point of neon
24,5561 K

Triple point of equilibrivm hydrogen 13.8033 K
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Contact thermometry

NMS 06-06-98 National primary NMS 06-05-98 National primary standard
standard of the unit of of the unit of temperature of Kelvin in
temperature of Kelvin in the the range from 273.16 K to 1357.77 K
range from 13.8 K to 273.16 K expanded uncertainty (U)

from 2,3-:104Kto 5,5:103 K
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Radiation thermometry

NMS 06-07-04 National primary standard of NMS 06-03-96 National primary
the unit for IR-radiation in the range from standard of the unit of temperature
692.67 K to 1234.93 K for radiation in the range from
expanded uncertainty (U) 1357.77 K to 2800 K
0.5 K (fixed point Zn blackbody) expanded uncertainty (U)

0.5 K (fixed point Cu blackbody)
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Thermophysical measurements

NMS 06-02-96 National primary standard of NMS 06-04-97 National primary
the unit of specific heat of solids in the range standard of the unit of
from 1800 K to 3000 K combustion energy
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Our experience and capabilities in the field of thermometry
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+t KCDB

THE TOTAL NUMBER OF CMCs

INSTRUMENT OF ARTIFACT CMC VALUE CMC QUANTITY
Fixed point cell 0,01 - 419,527 °cC 5
Long-stem standard platinum resistence therdmometers 0,01 - 660,323 °cC 11
Industrial Platinum Resistance Thermometer,digital IPRT 0,01 - 660,323 °C 13
Thermocouple (type S and R) 29,7646 - 1084,62 °C
Thermocouple (type B) 660,323 - 1084,62 °C 19
Thermocouple (type Pt/Pd) 231,928 - 1084,62 °C
Thermocouple (type AulPt) 29,7646 - 660,323 °C
Digital thermometer thermocouple 29,7646 - 419,527 °C 4
Liquid - in - glass thermometers 0,00 °c 4
Base metal type J 0,0-760,0 °C 1
Base metal type E, K, N 0,0 - 1100,0 °c 1
Variable temperature blackbody 0 - 419,527; 1085,0°C 5
Fixed-point blackbody 419,527; 1084,62°C 3
Radiation thermometer 0 -419,527; 1085,0°C 5
Standard radiation thermometer 1085,0°C 1
Vacuum tungsten strip lamp 1084,62°C 1
CMC amount 73

29t meeting of CCT, 4 November (online)
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HANK YO

For Your Attention

pavel.neyezmakov@metrology.kharkov.ua

ncl.metrology@gmail.com
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