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Survey of Infrared Emissivity Measurement Techniques

Masatoshi IMBE

Abstract

Emissivity measurement is essential information for radiometric temperature measurement and thermal de-
sign. This paper surveys infrared emissivity measurement techniques. They are categorized into three groups
according to measured object properties, experimental condition such as temperature and detection wave-
length, and the kind of emissivity to be measured. National Metrology Institute of Japan has developed high
precision normal-spectral emissivity measurement system for room temperature range. To extend the tempera-
ture range, development of another measurement system suitable for high temperature range is in progress.

Technical issues to be solved toward the establishment of the system are also discussed.
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=

L6, 6)
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BEEE RO TNnD, 72720, — %2, FNLALOWINE
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Hbhwv, L RAEME, ZORBPESWIAREHE T
IREE O BTS2, € ORI RG> ThH
L. HEIZOWTYH, & (7)) 25 ZF0RATIRIK
FET—HTH LA, b LI, FoEMIEEIELIE
THLULEND L. FEBIZ, FEEEMONEHEEOZE
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AL OLELTBI o T,
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L F MBS RIS L. 3.1 Tl 5 g,
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L2k kDB Fabb, ZoMEO IS
FERWET UL, FHEIC I ) REEEIINEEL KD L 2 &
WCTEL., 72720, 20L& EOIRG IR H R
ORETRITFUZ LS WY, LzasoT, 20MEO
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FIRGCH RS L O AR, e
FHIBWT, NI X 2B OBBORRKEES L O
FRAEE 2 H1 5 7200 1 BETH 5. $ToHIAB &
CTRCOWRIZBIT2HOBEROFFEDDITIE,
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RN EED SRR, A, FEREETE D S
HEHIETELNLTH LY,

Dbt Moz 8T & 2 NS & O
s, b ZR SN D BETEIE ARG SR L v
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3. WSRO BIERH
BEROPESAT L, 2 EEL & 58 7T e 2 B0
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FERZEHIZ BT O % H5E L 72 5 s s i) 3
IZOWTHRR5,

3.1, R&&E

FAHETIE, BUTERRERE R SR KO 5. W
WHANEHO G, AR EWIPEOMIE 1% 5. 4t
IR TR 2 BT L, Iz llE 5. 2o
HIEREREZ HWT, 1- RO =R OB R 5 WIX
FrBIT 5. ZOWINEES G GBIEOY &, F
Ve Ry 7OEM» S FRG R EE L. Lk
o, FAETHEIET B RO, JrIn s eiiEs &
FL<, Hm, K BEOMBTHE. B, Libo
L9, KELTIEWHRIEAEHE 5.

—fIZ, FTIICBE LT, FIaeidss L0 S
IR, Bt oM GHA) B X OIRBDEO A%
FCENZIVRGET 2. THISH LT, EFRIEZ O
TS 5. Tz on§ BAESBUT IR S =255 A5 B 2%
(Bidirectional Reflectance Distribution Function: BRDF)
THNY, £, 0, 6,60, 0,7 LT 5. 6,0,0, 0,13,
ZNTNAGIEE L OGO REAB L OHVATH
%. BRDF ZHFED A6 AS L76hs, #heho
I, ENZTONRDBIHT 2 bbby, L
72T, BRDF 3D Ut eIt ZATE 5.

BRDF (&, BGEEL IS, G & b2 o
i % BB & & THERMES B D R £ 7
VTR E O O — 5 % [l LIl o ST & A VTl
EWF B CEERROZ 7 ) = kX TR A
A=Yy TIHEICTHET 2 HEVICE VB SN2,
L2 L7235, BRDF 2710150 IR O N IZ TR
Thrb. AFAEEFPAOWETIEIZRL, TOEL L
DBFT B % PCATER O MERE R A & TT 153 TR H
T 5.

FF 1A SRR D N LB 2 =R 3 D & 9 7
Jim A&t — 2Bk 6 BT (directional-hemispherical
spectral reflectivity) pj’h a6, 6, T) THY,

FER 8T HIRIRER
3 PERECHT & BRI
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p G, 00D =[£G 0, 6400 6,1

X sin ¢, cos 9, dg, d ¢, (25)

THhb. Ziud, Ao BIVg, 0D AGHL
72T AT RTOFAAND o5 (FERK
) olbTh b, A Q) LEEOBFIZLY KO LN,
22T, SoMKHIl (reciprocity) £

f;Uﬂ ei’ & is er’ @ I3} T> :f;</l» gry @ I8} 91, & is T> <26>

T&H Y, BRDF (ZAHPEE oML ANz T
FMLUTHDH ZOBERPSHBSM L RS Ea
KRR, 2. 9 _TOHMD S O—FrR I CEERIE
) AWREART AL X, o (4,6, 6, T 1, A4
WA ERBBH OB D, B L g, TR SIS TG
FTLHDORERIZE L WY K3 0 LD Ak
A B = 5 m 4 5k B4 2 (hemispherical-directional
spectral reflectivity) T 1), prrd WO, 0,T) ETDL,

200y 65T =p (0 0 60 T) (27)

Thib ZDLZx0=0BL0¢,=¢,ThHb. UErb,
HADOERZ0=0BL Vo =¢, LHFZETE, 3 (24)
VA5

1-p 0,0, 6,1 =1-p"0, 0, 6,7
=0 (1,0, 6,T)
=(,0,6,T) (28)

BRI B, p (4,6, 6,7 £7203p," (6, ¢, T) OW
SEWCX D, RS T E 5.
VLTl _R7: SR OME L, 2SR O
WES & O —Fke R ER] T 208 5H 5. Th
ZURRICT 2E TSI TH L. HoEkE He7z U
FEOBEEXZ 4 1R, M4 EROWEDEE

ZRL TV,

ik (4 < =
S 51k D
s

4 HEOBEM.

ERIRT R AE R Vol.9, No.4

R RN, BB WIEM TR S TW 5,
FIRBFOME DY A, AFAR— &AL CHlENSO
WE~—Ji 2 5 A L7e8, SEMEE0EL, B
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BraflE &2, GRS EEMO S oMl E kR &
DI L W ko Rtk E 5. 72, SEHED
RE MR HIE D IRE STV BT, LERIRIIZ OV T
&, WEANO AR ORNCL TR L, — 7 3kiEE %
EHT Y. ZoBaid, KEBEEHE—- 24 LT
AR ICELTE L 7z i g I AN 2

72720, SRR, RIS, BEO—HID S 0N
NG, F720%, FEO—HEANOHO AR L CHH
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