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Simulation and optimization design of photoacoustic cell in
photoacoustic spectroscopy gas detection system

YAN Xingyu, FU Haiwei®, YONG Zhen, WANG Xiaoling, ZHANG Ze, ZHAO Ziliang
(School of Science, Xi'an Petroleum University, Xi'an 710000, China)

Abstract: In view of the design requirements of the characteristic frequency of the photoacoustic cell in the photoacoustic spec-
troscopy gas detection system in specific occasions, the first eight acoustic modes are obtained by using the finite element analysis
method and taking the first order cylindrical resonant photoacoustic cell as the research object. This paper simulates and analyzes
the influence of the radius and length of the resonant cavity and buffer chamber on the characteristic frequency and photoacoustic
signal strength of the photoacoustic cell. The simulation results show that when the radius of the resonant cavity is 3 mm, the

length of the resonant cavity is 120 mm, and the radius and length of the buffer chamber are 14.7 mm and 60 mm respectively,

which are the optimal dimensions for the characteristic frequency of the photoacoustic cell around 1 400 Hz.
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