4152 M Ao O R Vol.41, No.2
2022 %4 A Technical Acoustics Apr., 2022

SIRAEN: HKigR, W, ¥R, . A SRR A

=B T BINR[T]. FEEBOR, 2022, 41(2): 160-166. [ZHANG Yigiang, LI Shuang,

FAN Xueliang, et al. Three-dimensional numerical calculation and measurement of thermoacoustic properties of graphene films[J]. Technical

Acoustics, 2022, 41(2): 160-166.] DOI: 10.16300/.cnki.1000-3630.2022.02.002

0

A EIRAE RN = H R ET R SN
iR, %W, WEE, E R e

(1. TRMREIEL SRR, VLIRIR 2151315 2. FEAR A PRSI 515 BB m s, ) I 541004)

T WA SRR AT - RS T SO B, R R RS S MR AT X L AT . B SRR T s
SRR AR EA SRR, T A SRR I R TR R PR RS IR A s AR b, @S T G
SRR )P AERE IO RL, T B S R R A S T B RN S RS O A SR R R R R s B
Je % 38 HL A SR AT IR B MR AN S R . S5 R W SRR T S IR E A A SR BB RAF,
B TI B0 75 AR L — S0 (DA AT A BE i S0, B0E T BB T B 7 0 sk . SRR (U T B VA E R A
G TR TR ) 75 2k e TE LR A

XBIA): AEIMEE FRYHG MRS SRR
ESES: 0429 XHAFRRRRS: A NEHS: 1000-3630(2022)-02-0160-07

Three-dimensional numerical calculation and measurement of
thermoacoustic properties of graphene films
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Abstract: The three-dimensional modeling calculation of electric thermal acoustic coupling of graphene film is carried
out, and the calculation results are compared with experimental data. Firstly, a three-dimensional Joule heat model of
graphene film is established to calculate the temperature oscillation and steady-state temperature distribution of
graphene film. On this basis, the acoustic diffusion model combining viscous acoustics and pressure acoustics is
established, and the distribution of sound pressure in space is calculated. Then the effects of substrate and air
parameters on the sound emission of graphene films are analyzed. Finally, the temperature and sound pressure of the
graphene films are measured. The results show that: The temperature distribution calculated by the three-dimensional
model agrees well with the measured temperature distribution. The numerical results are closer to the experimental
values than the one-dimensional approximate analytical solution, which verifies the effectiveness of the numerical
method. The numerical method of three-dimensional model has more advantages in analyzing the acoustic
performance of thin films in complex boundary conditions.
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Fig.1 Heat conduction model of graphene film
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Fig.2 Temperature oscillation of graphene film surface (Input
current frequency is 50 Hz, effective power is 0.73 W)
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Fig.4 Steady state temperature distribution of graphene
film surface
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