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Fig- 1 New instrument sketch of Sealing-Cavity

methodfor determining emissivity
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Fig- 2 Emissivity curve of different types of objects in 8—14 m waveband (from Reference [13])
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Table 1 Apprent temperature difference from measurements

and its homologous value derived from equation under the

condition of the same temperature of two cavities
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Fig- 3 The undulation of emissivity of pure water resulted

from apparent emittance of target object
2.000

\\
1.995 F e 7\

E g
X 1.990 b
o T
2 .
2 9
ﬁ ] R
i\J

1980}

1.975

5 10 15 20 25 30 35 40

MR (T, TOIK

B4 shy TRR dh £k
Fig; 40 /A Miimunm Guivie, ofl the undulatipn

&l 3 i R £k (6/7/8/9/10) iy F AR Rt

N0y FEZE Tk Rk 2= BT LA 4
P Ll A& 3, P 4 P, Ho R B A O B
R SR PR EEIR 22 A KT AS N, . 2 T,
—300 K i, FREEIEZE Y 10K W, HCAR ST iy i 30 1
By 0.042, M BREEE 2 W 30 K i, Fik shh PR Wy
0.02

3.2 WERE T.RANFERNZN

K (DX T 457

de (Ti— T2 T

(&1 7%1 - €;ez)il“i2)2d Ta™
delo(TH— T3 T
(&1 Th — el Tiz)

T €= 6 ~1.0, dT2=dTa=dT, B0
T2 AT, = Ta— To, FATH(O) ITRAHES: ) Ho iR
Sk o) BRRERIR N

_ 2(1— &))dT,
dmaxi AT() °

ded( Tgl’ TEZ) -

ZdTeZ (9)

AT
1+ €
[ AT, +2(ATT,2 + Tiz)]
i
AT, < AT+ 2(AT, T, + T2)
LA E
__2(L— &)dT,

AT de 5 Ty To B Tor, TR K/ANTESE, T H
S5HZMH AT, Mk,

[FRE, XTI R TR, AR A SF A v DAE
S
6 (1—¢e)dT,

Ta+ T,
ANGVERE—E R R 8 R R TE R R &4
AT A Tat T..=600 K, Frid,
i = 0.01(1 — &,)d T,

A AN 2 A A5 X SR ) b S il £ 2L
AR, W AZERK RG], 4 HTE
2= L. O, dT,,=0.5 K %45 SR s )
o, (&l S)

]S w238 Lo e ST R B PRAEER 25 52 B4
HERE R ) _ERRAT RRR i<k, WE LRTLLE SR
3, B A AL R

[EI B, F AT X AS | E AR S R A HE MR (B
. 0.61, i, 0.27), 1 2AELIAY e, M L HTH)
AFATEAE Y (1) T; F0 T 0 0% SRt HL 58 S 28 1) 5%

in =



2 1Y BT, RS RE AN E A IREN T 5]
? FIELSCIR B T, 55 40 FFR 58 8 A 5]+ B 7 ] LA A
8f A (10) R IR T, €. Q i &,

///a@&%nhmx¢%%

bR 5 Bk s X107
FLN

5 10 15 20 25 30 35 40
IR E (T,,-T)/K

B S ZE K ELAR ST A 32 P 55 B R R Y 5% )

Fig- 5 The undulation of emissivity of pure water

resulted from enviroment emittance
MR BEFREEE 22 R TTI/N: (2) AT, X a4
R T AT, 550, B2 IRk
FoRTHE R 107 M E# K 1077, R AT L, 28R
s (3) MIE 3 K& 5 F, MFFEEE KT 20C,
TR B St 2o Re, HE T /M.

4 R IR

BRI E ECRR ST 2 BOLH RBEAE T TR
N P45 R T 1 Bk 1) A5 i S R R R
FiRZe, MRS R Z A RIEOL T, | T
FAAEAB AR IR ZE K LD AN (R A T iR 22 A n] EHS
EU R A R 8, 8 2 b A0 A 7 — L e (T
ECIRIEIR BE, LA SR IR R (R IR E{ED) 1Y IR
MEEZ 257 AT KB FE—AH/MELLE, A
T A DR e A TR L

AT W
AT=T1— T
A7 = (4) F= (O) AT AR

AT = 4J(J"i_(lf%z)Tﬂil*Q (10)
Hrp
C= Ty

Q= i] CT(1—¢g) e, Th
% PRATAMNNR A AL Z A By 0.5°C, [ I BEARIE
AT =0.5C
XFFAEZE IR NI YR B P dm 5, — AR R &8
JE Sy 2 T (BRI A PREEIR JE) » B AT AR IR

2 2 Bt — 1 £ ELAR S TSR AU MU IAAE 300 K 51
R T, izt S FRERE AT,

ar, = JLATT ) — 1/~ &) — T

% 2 ek TR AT EM A (LR T S 1Y
FREHRZE . (T, TR &R IR
L T LA DU £ 5 — 5 T R AR s M
2 2 AT LAt I R R A LA 3 4 (e
PP AR 20°C Je s, RERAEFRAR R 0500 L gt
LIS A,

2 FKREBHLENEELMLENTEREE

Table 2 The necessary temperature difference for obtaining

adequate information of emissivity
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AT=0.5 AT=1.0 AT=1.5
0.96 11.814 8 22.4719 32.212 6
0.94 8.026 3 15.506 0 22.522 5
0.87 3.783 6 7.448 8 11.004 8
0.75 1.9852 3.941 7 5.870 6
0.45 0.907 2 1.810 8 2.710 8
0.21 0.6325 1.264 2 1.8950
0.07 0.537 5 1.074 9 1.6120
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Table 3 Increasing temperature in experiment data

KA ] (s) A = B 2 R
0.25 38.1 — 35.7 -
0.5 38.5 0.4 36.0 0.3
0.75 38.5 0.4 36.1 0.4
1.0 38.5 0.4 36.2 0.5
1.25 38.7 0.6 36.3 0.6
1.5 38.8 0.7 36.4 0.7
1.75 38.8 0.7 36.5 0.8
2.0 39.1 1.0 36.6 0.9
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Table 4 Exponent of different filtering wavebands
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Table 5 Theorically derived emissivity according to different exponents
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0.85 0. 8509 0.8518 0.8527 0.8508 0.8517 0.8525 0. 8504 0. 8508 0.8512
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The Sealing-cavity Method for Determining Emissivity and Its Deviation Analysis

Abstract .

TANG Xinzhai, ZHANG Ren-hua, SU Hongbo, SUN Xiaomin
(Institute of Geography, Chinese Academy of Sciences, Beijing 100101, China)

The SealingCavity method for determining the emissivity of the target object simplified the measuring and

computing process- According to above-mentioned method in this paper. the influence on the accurately measuring re-

sult of the undulation of target object emittance and environment emittance have been analyzed- Also, we discuss the ef~

fect of wavebands between different infrared radiometers- Through lots of experiments: the optimum contrast temperature

difference between hot environment and cool environment is given- Finally, three conclusions are drawn to guide the mea-

surement of emissivity -
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