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Numerical Simulation of Thermoacoustic Spontaneous Oscillation in a Closed Tube
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The working mechanism of thermoacoustic engine is based on thermoacoustic spontaneous oscillation in a number
of narrow tubes. This oscillation is also observed in a narrow tube with thermal gradient. Thermoacoustic sponta-
neous oscillation in a closed narrow tube is studied by numerical calculation of the 2D compressible Navier-Stokes
equations. The center of the tube wall is cold (T" = T¢), and the both sides are hot (T' = Tp) in the simulation.
The spontaneous oscillation is observed when the ratio of temperature (Ty/T¢) is large. The time development of

velocity in a cycle is investigated.

1. ZLHIC

B, TRINF—FERBENEL, 82 L2V ATE
YVOUNDBUBEE-TVWE DO, B U nEE
BRhES) L IIEN 2 RBICESL . ASBARMED L3, &)
BERBEREOMECHIMEULOBREAREZEXHL, ¥
ERRETIRETHS.
ZOOREB LV OERLLEED D ECAFTEBARME
BRRELIZHMENOERNFAET A LXEETHS. L
LB DBE, BT LS I v I ARERA vy 2 TTETW
510, ERNICHEERNOFRNEZBET A L8 L. £
I THENORNAEEY Iab—3a itk TERET 5.
AR TIL Figl TRTI LI ZEESHARTHIMEL 2 K
FTOEHERICBEHRZLT, PIa2L—a %175, 22T
FOAIKEAO, REFMiC o @, MEMicy®#%2 Ly, &5
MOESZlLw kT35 BOMREBRIILEOTRBYZIE
BT 52 LT, Fig2 TTRT 2 sy TCEBRROBEARL S
25, EHERRONHEEZBZRL T, TL2ED 14 OFEK
(Fig.1 DfBRESSY) TITS .

¥ alculation region closed tube

[o] 173 1

Fig. 1 A closed tube
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Fig. 2 Temperature distribution
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Fig. 3 Time evolution of velocity
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