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3 -9.94 +0.04 +20. 03 +50. 02
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AN L L T TR EY U M (L 14 S 6 o

28
S (7,-T)?
s(T)= :lT (2)

K, s(T) RSB bn A 25, n I 2050, T 0 n IR
W25 R,
DR A 0 B A SR 2 e L3000 1 B RSP S8 4 1) 5

B bn A 22 1T R
s(T)
w, (T)= = (3)
Ao m S 25 R E AR, IR AR A E 4
RH 4 W a 45 R HE, M m=4, 7£-10 C .0 C,
+20 C \+50 °C A5, B HLBH I R 12 At 4 Y £ 45 51 1
(BB E B w, (T) WK S,

Fe5 A LR AL AR R 4 R AR AT E B w, (T)

S8 -10 °C 0

+20 C +50 C

u (T)/C 0.003 0.002 0.002 0.003

2.3.2 WM ERETINGARERHA T u,(T)

P, LI X 28R Y Agilent 23 2B 77214 34401 A %1
22 FHAR 8 I T e B 78 A% SRR 1 e BEL(EL, )
FH 3MS SRAEFAF s T EEAE

7E0 C ~+80 °C,HFH-IREXR N

R, =R,(1+At+Bt*) (4)
FE-50 C ~0 °C, - X RN
R =R,[ 1+At+Br’ +C(1-100)¢" ] (5)

Kb R, MIREE ¢ B ERER P LB (R . Q) L0 iR
BE (AT °C) R, AAREH FRAE (B0, Q) , K5 4
Fo L 9L B AL T # R, = 100 Q, A B.C N8, A=
3.9083x107° C',B=-5.7750x10"" °C*,C=-4.1830x

107" Cc™,
= (4) A] 15
%:Ro(mzm) (6)
R (6),Ar ITER K
AR
A= Cas2Br) (7

WRIEZ(4) , 750 °C ~ +80 °C , HLFH R, 7£100. 39 ~
130.90 Q, JIG(’<%:)002-2015 3K , H BH I 1L 2%
A VRS B 45 2 0. 005 9% , DU R BH /N F 130 QF, AR =
130x0.005x1072=0.0065 Q, fE0 °C ~+80 °C, A Bfi ¢
At Zean & 2 s . AWEL 2 /T LUE h B/ T
130 QB , 750 °C ~ +60 °C, At<0.0170 °C, %= #5) 5
A1, L RE I AR s (B AN HEB 5 | A bR AN 1 o B

0.0170

u,(T)= =0.010 °C



%44 I OBEALRBESRERTERGNSERALEIFLS BA 409

0.0172

0.01714

0.0170+

L 0.01691

A/C

0.0168+

0.0167

0.0166

0.0165 T T T T T T T
0 10 20 30 40 50 60 70 80
t/C
B2 RIS S IREE (0 °C ~ +80 C) X R IML
Fie R R RE 1Y 5 15, 7E =50 °C ~ 0 °C, s BH R, 7E
80.3~99.6 O, X (5)KF%L, 4 AR=0.0065 Q
b, Ac B ¢ 7S fR 2R NI 3T . IE 30T LA
1E-10 °C ~0 °C,At<0.0167 C . #5434 , v B
AN A HER YRS SIS AR E JE u, (T) =

0.0167_ 110 ac
A
0.01665
0.01660-

0.016554
55 0.01650
3

0.016454

0.016407

0.01635 T T T
-50 -40 -30 -20
1/C

B3 RS 22 SR E (-50 C ~0 C) i & Mk
2.3.3 HHAFINGAFELRHZIE u,(T)
Bk B A SR R AR R W s IR (B R 43 B 1R

Qm%xﬁé%EWEE%Mﬁ@ﬁﬁLE%%ﬁ%A

T
-10 0

B BRI B2 B w, (T) = 2O
2.3

H T RLBE A5 28 43 B 00 5 | A BB UEAS I 2 AN/
T ARG S APREARTE R, B & ik
HIARAE T ARG E B, AR T i br i
AWEE u(T)=/u,’(T) +u,’(T) =0.010 °C,
2.4 WNET, ORERBEE u(T,)

=0.003 C,

2.4.1 HEAFEBINGARERHEZE u,(T,)

A ZAEE R BHIR BT SR A MR R AR S T A
HERS o THRARIERS T A PR AN E B 1Y) 2R I A
AR H BHUR A B B OA B A S B e
wy  (Ty) , A4 BHIRBE T B B 5 T A AR IEA

BEFE w, 5 (Ty) , 5540 PR BEL VLB T F BHL LU AR 1 & 3
FsE Mg L APIRR AN B w, (T, ) DRG0 i L B
INEATERR RS | AR EATIE BE u, ,(T,) -

(Duy (1) e

MR 1JG160-2007 A5 AESA L BH IR BE 1) , —454A
HBH R B T 7E K =M AX(0.01 °C) &b RIS, A
(231.928 C ) Mk, 43 BE 2 Wk B9 2218 73 5 A 8 i
0.005 °C #110. 0036 °C . HsK =HH 5 Ab d BH &2 2 09 R
JE 220, 005 CAHE R RIREE W22 . 7E+0. 0025 X [H]
Fi HRIS 50 oA, W) — A 0 P Bk B2 T BHL 2 B 5 LA
FIPRHEARBRESE u, ,(T,)=0.0025/43 =0.001 C .,

(2)u, ,(Ty) PFE

MRS JJG160-2007 UL, — 2840 H BHL IR 3 72 vk
SR SN B K 0,004 °C , FE +0.002 °C X [H]
F BRI 55304 u, ,(T,)=0.002/4/3 =0.001 C,

(3)u1’3(T0) B"Jﬂz/‘\r\é

4 J1G160-2007 HEAR , — 255 o PHIE B 7 7K
—RH A AR AT AT T AR AT B IR S 4 R 251
F BH H A AN BB 3550. 010 °C F10. 014 C, HUK B S AL H
RH AR ) J8 A 88 52 120,014 °C N KIR W 25, 78
+0. 007 X [] , ¥ REIS) 5] 43 A, W) — 251 P BEL L BE 3 F
BEL L {7 A Jo SR M 5 LA AR ME AR B 2 JE w5 (Ty) =
0.007/43 =0.004 °C

(4)u1’4(T0) IE

R 2225 000 ek L 1% P REL (0 1 2 A R 1 | R 1R
2% ORE %R L A SR ISOTECH 2 7 4 77 1Y Mi-
crok500 NG B ML HL AT, AR AT T, X5 e s BE
R TF2.5 QAR T L BH TR BE T, 4 i F v ) O A
255 000 7 LT 1 R I KGR0, 5 mK, BJ10. 0005 °C
#£ £0.00025 C X [8] 4% M ¥ 5] 20 A, w,, (T,) =
0.00025/4/3 =0.00014 C =0 C,

I, bR e S A WIAREA T u, (T,)) =

w2 (Ty) +uy 5 (Ty) +uy 57 (Ty) +uy ,*(T,) =0.004 C,

2.4.2 18R I NMARE R EE u,(T,)

JIG(R%:)002-2015 ELRIERIE IS EARA KT
0.02 °C, 7E£0.01 C X [A4ZIEI 5] 3 A AL IR u, (T, ) =
0.01/43 =0.006 °C
2.4.3 ERARE ST NGARER AT u(T,)

JIG(K4:) 002 - 2015 R 46 i3 1l 4 0k sh 4
0.04 °C/10 min, 7E £0.02 °C X [] 4% 18 ¥ &) 43 45 kb
P u,(T,)=0.02//3=0.012 °C,

h ER AT S, B A T, 51 bR AE S B E B
u(Ty)=oJu,*(Ty) +u, (Ty) +uy”(T,) =0.014 C

2.5 ABAHEE
) LT Ty BAARSE i B AL R 1 1R 22 1Y




410 RO A B

I £ X ¥ ¥ HK

%37 %

ERATEE u (Ar) AJFmH

w(an= (B e (B e ®
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1 (T (T, Y 0, (A 21 6.
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S8 -10 C 0°C +20 °C +50 C
u (T) 0.003 0.002 0.002 0.003
up (T) 0.010 0.010 0.010 0.010
uz(T) 0.003 0.003 0.003 0.003
u (Ty) 0.004 0.004 0.004 0.004
u (Ty) 0.006 0. 006 0. 006 0.006
uz(Ty) 0.012 0.012 0.012 0.012
u(At) 0.017 0.017 0.017 0.017

M 6 WTLIE H AR E B oo E IR
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0.012 °C , XK 45 5 052 Ml AH X f5e A i LI 4
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G A P LI B A B s 1 EE B M 5 | A bR v AN
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SR H BELVRLE T o 206 B A S R L B A R i
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0% R T P8 A% SRR AR SR FH 0 AN, v 5 A
AN BE Ay RV 45 R0, 014, S B 45 3 R A
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W i 5 R e 22 5%
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I FH 2 H LR HEE A5 I R ) S UE | SE 5 AR L S
B NAl HEH e 2 A I, 2021 4 4 H AR SE
= 2N E ARG R RN e 22U 2 S
SR S BE S XTS5, HeE 17 NS E S,
FEE PG FT TR R L RS
PR A LR S AR ST = T E AR 1 A ETE
(=30 C ~+40 CERE S MY RAHERE U AN
110.028(k=2), & EFLWEIAE, A LI % LXT
| E, | {H<0.31, 325 2 /9042 78 115 2047 3058 1iE
FEXT S S IR AR S2 56 28 5T 1Y A A M FR BEL IR
TP ESE B AT A T e B BEALAA 42 A 1% 1 fff i 2 G
Ko

3 HZRiE

TR R BFLIRL R b o G R RS P AR BT
JEE A R A A S 4t SR 1 T S R RO TR T B R
AR T RS AR T, 5 ARIPREARTE R, AR
T 5] A BIAREAS T 2 B o it 46 7 (6 8 52 1 | e BE U
W BCREHAN B 5 ABIAREATRE . fi A
T ARPREARTERE u(T)=0.010 °C, HiA&E
T, FIAIBREAT E B ot A 5 T S hn v | TE A
PP PER S AR HE AR B E B, AR
Ty, 5l AW AR HEARB EE w (T,) = 0.014 C, 1E
~10 C .0 °C . +20 °C F1+50 C Ky 5E £, 1 BE AL 28
EERRYT RATEE U=0.03 C(k=2), &
FERE A TR TR U S 5 A AR S 5 S B ) e
AR A, B BELI 4S8 5 LA B4 s o AN T R B 43 IR
Z o MIFESS TR, — S e B IR T o 5 1
D B 7 Wl R S5 P B L L B A SRR i TR
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Evaluation and Application of Measurement Uncertainty of Calibration
Results of Temperature Sensors for Meteorological Applications

WANG Min', WAGN Maocui', ZHAGN Shiguo', FAGN Haitao', NAN Xuejing’
(1. Anhui Atmospheric Observation and Technical Support Center, Hefei 230031, China;2. Atmospheric Observation Technology Cen-
tre, CMA , Beijing 100081 , China)

Abstract ; Measurement uncertainty is one of the important indexes to evaluate the quality of measurement. Based on the
standard device of second-class platinum resistance thermometer, this paper takes the platinum resistance temperature
sensor for meteorological application as an example, and introduces in detail the evaluation method of the measurement
uncertainty of the verification results of the temperature sensor. By establishing the measurement model of temperature
sensor, the source of measurement uncertainty is analyzed, and the evaluation process of each measurement uncertainty
component is shown. The results show that the extended uncertainty of the verification results of temperature sensor is
u=0.03(k=2) when calibrated with the second-class platinum resistance thermometer standard device. Among the un-
certainty components, the standard uncertainty introduced by the fluctuation of the constant temperature tank is
0.012 °C, the standard uncertainty component introduced by the resistance measuring instrument is 0. 010 °C , and the
standard uncertainty introduced by the measuring standard is 0. 004 °C.

Keywords ; temperature sensor; measurement uncertainty ;second standard platinum resistance thermometer ; international

temperature scale of 1990





