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An Experimental Study on the Characteristics for Open—Tube and
Closed—Tube Thermoacoustic Effects(2)~ The 2nd, 3rd Harmonic
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Abstract: In this study, the experimental open-~tube o g o7l WEdon, FAL JEAE A
and close-tube thermoacoustic apparatuses were sh2a7b FSTE Atel ”3-"*]"1 FA 2 Fd o o)
built. In order to determine the optimum length of S 2 A% 2k Taconis 4% A4 tglae] 19544
resonant tube and the optimum length of stack, the (‘lcmcnt['il 19806 Yazakild)go] Alg&aiA A-{t
resonant characteristics  of  thermoacoustic o 23 Feldman(h)S Sondhauss AE7]0) F%
apparatuses were investigated. The length of (stack)f’z éixl ol "30“"2} S HE - BAslg e
resonant tube varies from 400mm to 850 mm. The W eo0Ws] dellA 27wl {3 0491\’4 19663
experimental frequency varies from 100Hz to Gifford(6 = #49] Pﬁﬁﬂ ‘1 o] §- e Fakeh &
1000Hz. In case of the second and third harmonics, & AEL A otel B og WEEIAL AASHA
the maximum temperature differetice cf open-tube o, 1960%! Rott(71e o) @83 72t YEv]qd
thermoacoustic apparatus is 53'C (resonator length: &t Zlz=Ael A ¢k FalEle 19839 Wheatley[S]
400mm) and the maximum temperature difference of of ¢Jef A& WELe d8s A7 AFEAT
closed-tube thermoacoustic apparatus is 51T 19889 Hofler(9)e &5 ~dAS 571 0}_17 e
{(resonator length: 500mm). In the open-tube 4 el a7 107Igke i BHAA ekl
thermoacou Aavh Fel d wgr) I o]k 500HzE FW AHL
-stic apparatus, the peak efficiency point is 24 g 70Ce Aed Aol 2483 e dT B
about 2%, 55%. 69% in the resonant tube o HT ddFe Ay 7]‘4"} -5 WE7]
and in the closed-tube  thermoacoustic 2 OAES ApEx g gviEsbgR, 48 Y]
apparatus, the peak efficiency point is about (STAR. A% F34= 400Hz), dlold ’ﬂﬁ" A 3R]
2%. 41%, 50% in the resonant tube. 2t g, 2% BFITALSR, 2H5F94 320H2) 7L &

saigien, ded, ditee] d8F W57 485
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Fig. 4 Schematic diagram of the experimental
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Photo. 1.Photograph of experimental apparatus
1. data Aquisition System. 2. amplifier

3. oscilloscope 4. resonator

6. power Analyzer
8. micro Mancmeter

5. horn Driver
7. function Generator
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Table 1. Resonant tube wvs.
peak & zero point ( 3/4 wave )

temperature

1/4wave | Ist peak | 1st zero | 2nd peak | 2nd zero | 3rd peak
400 10mm 125mm 220mm 246mm 280mm

mm 002 031 055 062 07
500 10mm 160mm 280mm 312mm 350mm
Joomm 0.02 0.32 056 062 07
600 10mm 190mm 330mm 366mm 410mm

m

m 0.017 0.32 0.55 0.61 0.68
700 10mm 220mm 370mm 409mm 450mm

i 001 0.31 053 058 0.64

£ 2. 3PPl Ajexsiel Haewa(2/297)
Table 2. Resonant tube vs. temperature peak &
zero point ( 2/2 wave )

1/2 wave| 1st zero | 2nd peak| 2nd zero| 3rd peak| 3rd zero
400mm 840mm 150mm | 175mm 200mm | 300mm
0.21 0.375 0.44 0.5 075
110mm | 200mm | 230mm | 260mm | 375mm
500mm 0.22 0.4 0.46 0.52 075
600 130mm | 250mm | 282mm | 300mm | 433mm
mm 0.22 0417 0.47 0.5 072
700mm 162mm | 300mm | 327mm | 360mm | 514mm
0.23 0.43 0.47 0.51 073
850mm 200mm 360mm | 393mm 430mm | 645mm
0.24 0.42 0.46 0.51 0.76]
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