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Theoretical analysis and numerical simulation for gas flow
measurement using WMS-4f/2f
CHEN Jiayin, LI Jinyi, LI Haodan, MA Shuai, LI Yuxuan
(Tianjin Palytechnic University, Tianjin 300387, China)

Abstract: Gas flow velocity is a very important | in the combustion diagnosis for aerospace engines. Wave—

length modulation spectroscopy 4f hamonic signal detection normalized by 2f hamonic signal { WMS—4£/2f) scheme
was proposed for overcoming disadvantages of current measurement methods by wnable diode laser absorption spectros—
copy.Different from the traditional methods of WMS—=2f and direct absorption spectroscopy , WMS—4f/2f scheme can ob—
tain sharper and narrower absorption peaks, which can be used to detemmine the Doppler shift more precisely. The un—
certainty of this method for measuring velocity is analyzed and simulated. By using an O, absorption line located at
760. 445 nm, the measurement uncedainty of gas flow is 5.66m/s, one order of magnitude reducing compared to the
WMS=2f measurement. This method has great potential for the application of gas velocity measurement in high speed
flow field.

Key words: wavelength modulation spectroscopy ; high—onder harmonic detection ; doppler shift; velocity measure—
ment ; uncertainty
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Evaluation model of online and offline teaching quality of higher
mathematics based on PCA :a case of Tiangong University’

ZHEN Ying', XU Ningning®, LI Geng®, CHEN Yasong™

(1. School of Econom ics and Management. Tangong University, Tianjin - 300387 ;
1, 3chool of Mathematical Sciences. Tangong University . Tianpn  300387)

Abstract: Taking the final paper scores of 2008 and 2019 students of Tiangong University as samples,
using the method of principal component analysis (PCA ), introducing the mnovation mndex system.
defining the teaching effect index as the first principal component. and using MATLAB 2015b
programming to explore the differences between online and offline teaching effects. The results show
that there is no significant difference in the overall level between 2018 and 2019 students, Com pared
with the learning effect of offline teaching of the same content for 2018 students, the learning effect of
onling teaching of Higher Mathematics for 2019 students s poor. The main reason is the poor
adaptability of teachers and students to onlime teaching, Therefore, under the normal zation of epidemic
prevention and control. teachers should learn the skills of online teaching and supervision and
management, and students should improve their self-control and autonomous learning ability , so as to

mprove the adaptability of online teaching,
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