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Abstract: This study deals with the effects of major geometric parameters on the sound wave output of a
thermal acoustic system. The output power of the acoustic wave was dependent on the stack position, stack
length, resonator tube length, and input power. In experiments, the maximum SPL was generated when the
stack was placed between one-fourth to half, resonator and stack length were longer, and input power was
increased. The frequency was recorded to be 437 and 885 Hz when the resonator tube length was 200 and
100 mm, respectively. Therefore, when the resonator tube length was shorter, a higher frequency was
recorded.
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Fig. 3 Original Celcor ceramic catalytic converter and the
stack
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Table 1 Different conditions for conducting experiments

d (cm) 1 (cm) L (cm) | 2% H(WV)
1.25, 2.5,
Case 1 2,4,6,8- 5 15, 20 6
Case 2 L/4 2.5 20 6
Case 3 L/4 1.25, 2.5 15, 20 6
Case 4 5,6 2.5 15, 20 6
Case 5 L/4 2.5 20 6, 6.5
Case 6 L/4 2.5 10, 20 6
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Fig. 4 Sound pressure level meter used to measure the
pressure level in all three orientations and various
distances from the open end of the laser tube.
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Fig. 5 SPL vs Stack position for tube length, L = 15 cm
and L =20 cm with stack length 1 = 2.5 cm

SPL Vs Stack position
120 T T T T

100+

SPL reading (dB)
2] o]
G o

IS
o

20F

0 2 :1- é é 10 1‘2 1‘4 1% 18
Stack position measured from the closed end (cm)

Fig. 6 SPL vs Stack position for tube length, L = 15 cm
and L = 20 cm with stack length 1 = 1.25 cm
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