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A New Method for Calibrating Radiation Pyrometers and Estimation of the Accuracy
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Synepsis:

This study aims at making a new practical standard for the calibration of radiation pyrometers. For this purpose, a
high-precision automatic optical pyrometer, whose temperature scale has been determined beforehand in reference to silver
and copper points can be used as a standard thermometer instead of the conventional PR thermoccouple. The former is
more accurate than the latter in terms of effective emissivity of cavity, errors in tha measuring system, and others.

The emissivity of blackbody has been calculated by integral equation method, and then the systematic ecrors in the
calibration evaluated as follows:  An automatic optical pyrometer calibrated at the silver and copper points has an accuracy
better than £1°C in the range of 800-1200°C; Radiation pyrometers can be calibrated by using the above automatic

optical pyrometer has an accuracy better than *3°C which is accurate enough for use in the steel industry,
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Results of copper point blackbady,
silver-paint blackbody ohservation by
PR thermocouple and optical pyrometer
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N: Number of experiments
AT: Mean deviation from the autharized value

s, Standard deviation

RE]
0.15C

n

AT :

g 0070

Thi

Observed frequency

0 21
AT -~ 0.24°C
S o 0.04°C
0 -
0.4 i S0

Temperature deviation trom copper poimt @ O

Variation of observed freezing point of
copper measured by (al PR thermocauple

thi optical pyrometer

Iig.6

and



Vol 11

No. 2 PHERAIN: wmt
Table 1 (= 5 & Mlni s W S b & ik 1,
(1) B 007 C LN T ), W Fon s s
Loy T PR *UZC&WWW”57 Wq.%
A IR MDY, FP - 1, i
ANT E L T,
(2) MP EFPOAL002°CIINTH Y,
Ar b,
m CRRDYC S BT, B - BT T Bl &
Do i & L A, PR AT AT oo
S BT AR FP O 0047 CTh Y, 2
AR 0.16°C LN X R Fe i -
W THD S A,

FiE o fid

-4 ERERBE

SOV REBETE 2 Gl T A visiE, £
P& R ) E Rl . T
Pz o T E TN B Th A

AN S L Tiz, A FF o
('uu.ﬁm/f iIJ W! +j 'f ] '}ﬁﬁ*’jﬂ-’”j‘}*“/)(l ,-cil
ok Ju"l‘l PN E N A i L LT E

TN

2R AN AN L E ALY D
FIpSAE 2, LU, MM S
(1) *fﬁJ~471;AVWN“VVMNL*vrﬂn:d\&;&ﬁﬁ
ZOHE TR A O A & 2 ) R AT N
N**éniJMMALﬁwa%rm,mm;ﬁ
{2 ordy &L 2ol
l(x) ~ Ty (2 cosh Px)

T(ab Db A b F o =7 x D BE
RI#%&%1MJWummmm
P oLy i T A=
diah Mg (2) A ket s, 27 0
Ty il AT 4

f(r)={2—cosh Px)"

. 9E, 3T
IANARE n'_'E T
D, o SENE TR I S oL
—FE7 m%mmflﬂﬁmﬁw$uﬂﬁﬁ;
.J; il ﬁ}»f’hJ) EHE A S P=0.01 BT A
D #1t7, n=4{Stefan Boltzmann¢) 4 f

tiljfy;;k AR

1] lfmuf U)ﬂ" 125
STELL
1L A9

Enffil, 45 ks
1],Lu,J)nﬁ Vg Loyl A T
YA Table 2 004097, FWd00 358 T

ok B R £=0.9993, L

n- 16,2018

L l,{ usLx,nlfJ{xll Aoz

97

Tt

e -h';\“j_’ E 204

#nu;&.’u A45= 006('i})’1‘_“ L*’ Tfﬁ:j{;‘
P AR 0.02°C T E Y, B i TR, SN

T L, LY j),ﬁ"ﬂﬂ:.’* LAl il s
Fotcdr s 7o), S 0 T L R4S W 4 1T
AL I kA, EOSE PR R

¢
A 0ICE AR EI LN,
(20 g b LTINS L BT
WSE BRI A E F o — TINEED I
U AT AL T BT, OB R
EGLALA] A a0 S b s &
ST A E A, A b Fa—TEERE L E T
PT ALY, REN AT e B IR LT R L)
CHEL L O EE Ik B BRI

KE

v
bk y
i

TEL LR

TRE i b

WL, MM o RR W E o gl TR AT
2B
F=al EUUTid .............. (6)

o L WENLH 2 a=gg)
H by~ T o oy AR
o | Stefan-Boltzmann @5
T, D AEERE

L ERGIEE e

EZEU+pr’6Tf ............ (7)
EA, (6) (T s (8 AhTEs LA
= ""—EO—(E—'l)O‘Tﬁ ............ (8)
1_50
2 FUEREE GUEE, 8 Teo) A0 5 INEE GRIE
T')' AT L BRI T R B 5,
. T
F= k (,,T(,:” . i ............ (9)

E oA b o — 7 (R o SR
d A EFa—TBIEA

Tabhle 2

Calculated effective emissivity of a
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e: Effective emissivity
A85: Difference of luminance temperature
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