H4A3E oM
2021 4£ 12

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol.43 No.6
Dec. 2021

doi;10. 11887/j. cn. 202106007

http://journal. nudt. edu. cn

SERZTAHFRNENEFAHEEITMHATE

WmoFLHRER, T R

AW, E ¥ E &

(1. ALK ®ATIER P oo, % 100094; 2. & B AR M E 32021 36Fh, b7 100094 ;
3. EERAAFHEMHAIRAS, Lif 201209; 4. BFHBE KRS A EFFIR, b Ky 410073)

B A TGKHEIEAE IR TR 1, 00 R 2% 0 B B, X6 i B2 A8 TE S AN S B VAL T vk R AT
5T AR IR 23 AR 23 T s e v U B AR A LA , A S I P B TE R R o A5 B B IE Y
o MIEIRZEHNE , TR IR A IE B0 /A TR 22 R B 4y R B TE IR 2 R IR AR AT S8
Bta A, 32 B3 O3 5 XA AS Rl BE SN 22 BE BEAT 00 o 8 2R3 T L2 B AN R FEAESO ~
60 km K, kM 3. 6 K340 ~50 km AHAERE N 0.3 ~0.9 K;40 km PAF , A KTF 0.3 K, SEMRE AT EE
P9 DR 38 T B Bl ARG T 7 SR A T 235 4 A A 168 T IR A2 i X R B AR AT IB IR ot b
HRI R 225 KSR R UG T — B ISR A B, 7 AT R AUB I, UUE IE SR 5 UB R4 R 22

SR Ak 5. 6 Ko

SRR URIRAS KT 5 AR o 5 B A s A VA

FEH S P412.26 XHkFRERD A

NXEHS 1001 —2486(2021)06 - 049 - 11

Evaluation method of the uncertainty of the temperature

measurement for meteorological sounding rocket

SUN Yu', CHEN Shuchi®, WAN Li’, JIN Bo® , SHENG Zheng®, WANG Xin'
(1. Beijing Aerospace Control Center, Beijing 100094, China; 2. The PLA Unit 32021, Beijing 100094, China;
3. Shanghai Changwang Meteorological Technology Co. , Ltd, Shanghai 201209, China;

4. College of Meteorology and Oceanography, National University of Defense Technology, Changsha 410073, China)

Abstract; Based on the temperature correction model of meteorological sounding rocket, through error analysis theory, research on the method

of temperature correction and uncertainty evaluation was conducted. According to the law of atmospheric density change during the falling process of

rocketsonde, the mathematical model of temperature correction was established, and the formula of temperature correction was deduced. According

to the error theory, eight error factors which affect the temperature correction were analyzed, and the expression of error in temperature correction

was given one by one. Taking measured data as an example, using the above formula, the uncertainty of temperature inversion of sounding rocket

was analyzed and calculated. The results show that the uncertainty of temperature inversion is larger in 50 ~60 km, and the maximum is 3.6 K;

uncertainty in 40 ~50 km is 0.3 ~0.9 K; uncertainty in less than 40 km is no more than 0.3 K. The main factors that affect the uncertainty of

temperature are aerodynamic heating correction, lag effect correction, structural heat conduction correction, and sensor correction for environmental

heat radiation. It is not enough to use the reference atmosphere or the standard atmosphere for only single correction in data processing. Iterative

correction is needed, and the maximum difference between iterative correction results and single correction results is 5.6 K.
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Fig. 11  Curves of correction temperature,

correction quantity and uncertainty
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