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Abstract

In this paper, the mechanism of heat and mass transfer between thermoacoustic engine plates and
the starting frequency are studied by molecular dynamics method. In the process of reciprocating
oscillation, due to the existence of temperature gradient, the energy surface is transferred, and fi-
nally a density gradient is generated between hot and cold gases until the density gradient is zero.
The self-excited oscillation is accompanied by energy dissipation, so the temperature peaks and
troughs decrease with the increase of period number. With the increase of the temperature ratio,
the starting frequency decreases gradually, which will help the microchannel stack structure
shorten the length of the resonance tube and realize the microminiaturization of the engine.
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Figure 1. Schematic diagram of air mass oscillation move-
ment in the stack

B 1. WEBASERGBIREE

3. FFEINFERSRAEYT

T BN F1E AT R T A S, ROV AR B IR B I P A - T R R AR L AT I A
T A5 FE PN 8 5 BRSO 78 A 0 274 VST B A R AR . [ 2 RIB AT R I AL
R, & T (R~ H4 24 5.72 nm * 200 nm * 2291.2 nm (X * 'y * 2), ¥4 14 5 bar, B8l & 144 w4 5
WX 2 A vl DX 3 SR X3, vl X3 YD z A BRYE L D 0 nm~1145.1 nm, I IR X 3803 L 1) z il Ze i
ABFRTE Y 1145.1 nm~2290.6 nm, AR 2 J5 R 4k B2 K F R AV 5 %A, DT AR B K FETERR K, ylo. yhi.
zlo. zhi 435 % 18] 52 30 A F W B R BB T . 22 1 i B S OIR S R L E TR IR L TR
TR T, AR

pv
n=— 1
RT @)
Table 1. Number and distribution of model atoms
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Figure 2. Molecular conformation before model operation
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Table 2. Temperature parameters of each model
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Figure 3. Temperature fluctuation of cold end and hot end
of model Il (heating temperature 600 K)
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Figure 4. Pressure fluctuation of cold and hot sides with

time
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Figure 5. Distribution of pressure and mass flow rate with time at
zlo side, middle and zhi in model 1
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Figure 6. Pressure wave and velocity wave change with time
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