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A thermoacoustic system is a system of heat and acoustic energy conversion. When
there is a stack with a lot of narrow tubes in a standing wave field, difference of temperature occurs at
the both ends of the tubes. A honeycomb ceramics, stainless mesh and glass tubes were used as the devices
of the energy converter from sound to heat. Although thermoacoustic effect was confirmed for all the
devices the temperature difference depended on each devices. Therefore stacks are molded using a 3D
printer in this study. When the inner shape of the stack has a spiral shape, it is possible to build a
longer narrow tubes in the same caEacity. In addition, it can increase surface area to contribute to heat
exchange. It produced several stack were with various angle of the spiral. Difference of temperature was

experimentally measured between the both ends of the stack in the standing-wave type thermoacoustic
cooler.




B X C—19, F—19, Zz2—19 (@)

1. #FZEBIA S I DY =

T RVXEPRORGYE, HIERIRIEZ 23 (A
L0 | HUERBREEAR AT D72 08 B O ST
NRO BN TWD, £72., 2011 FED RKEKIC
B DEAFORERBZIZBNTIL, BHEL 74
OHAT K LFOWMNNEERETH - 7=,
BEEE Y 2T M E, TR EomiEm ¢
X EFANT, KT H0EIY AT L& HEEE
THENTEDLRERVATLATHY , &
AT CHENFZE ThN TV D, HE o ¢
ZEXMRENT 5 & BEE L O TR LN E
5, ZHUFAAFEBIG LI, A¥—Y
VIV NIBIT AR N OBE R 2R
SOEMCEXHZ - OIS 5, BEF
DT Ay EOWHA AT ATIE, av7
Ly —& AW CTm i E T - e 5 2 &
Tk — MR T ELTHTNAHD, BHE 2
T LTI, FIRIC K D EROIEE 2 VTt
REME - JEL, EohTtlsricte
— MRV TBGELEI L TWD,

BB LI Mo, EARR R
ELTI8I6 4 AX— /= 1859
LA i 1954 4F: A2 — Y U I,
1975 4 HLIRE MR EN D D, £7-.1980
FEMRITKE T 2T 7€ AWFFEFT TREIZF]
A+ 2008 &=, HATIE, 1998
ARG 53V — T TR DBF B 2T A
ERL TR, < OFEEIZI DAL
RN Thi T\ 5, BIfE, ZOHBEIV AT
L OERIT AT T2 HFZE D & A T T
W5, EFLICIEZ L OEND DN, T D
—DNINBOm ETH D,

2. MO HB

AR TIE, B e (RE) Oz /LF
B EHAT ARG AT NI T, BH
RO@EIFELE RN ET D, BAGFEL 2T L
TlE. X OB A2 FF OB EIS W T+
TZOEMEFEDOT R VT ERBITHOIL TN
bo RUFFETIL, F—T A A TH HEGE
B TICERT D, BITE, BVEELEWS 1
LTI A"=haET Iy 7 ANREL HN
HITNDN, FTOIR, ME., EHPIC
BITOETOREMEFIZLDZRLXE
BNRA~DOEEETHAD,

N A AET Iy s AL, EVEE L7
BN TH AWML A2 AT 2808 T

05, B DI 5 Z & L TE ey,

AWFZETIZ, "= BT I v 7 RIS
BT R BAGEBE R T IZOWVTIRFTT 5, A
DETHRELY AnbnTWi=&HofkE
RSP & A 2 Rhal-%& 1. £ LT3D
TV ERCTEBIEEMICL DHE T2
TEL T, BERLEWE 7L U CGHET 5, F
7o, B OVERRZ T 5 HiE %NS 5 2
Eh . AHIEDOHBTH 5,

3. WD ik
(1) BAE R HL TR - DRI > A T L DORESE
G AT NT, B\E 5 42 CTEERAE

SELEGFE DL B2 CIREE
BRESEHEAEEL — MR T O 2 FEH
N5, ENEBIEE ORI IX, £E1L
DI EFE TIZ LT, BV EEHLT 1D I
EEZTEEXOHNEFTNTHILEND D,
BE BN SE T OFH O 72 D1 i, BEEE
E— FRFITBNT, A= EE M
WCEMEK S 2 L, R OEFTIZ B
BEWE T ZROE LT, BFOMmIIRAET
HIRELEZFHMMEE T HZ EREE LN E
EZ NS, A—HITHEZLEE—EI
THZET, FA—DOFLEZERTEL01HT
H5,

(2) B FEMBHT & D2

NFBISHATE T DRI, TR E OB %
WD, N=h At T Iy ATHONTL,
BESLSL OB | B OBER . FLERNRRD
HDIZHONT, B 41mm X 50mm O Y&
DHFFEBEL T, FMEZIT I,

M OFEHZ DWW, A7 > L A EH %2
BEELbDO, T RAEEZRRAEZLOEHE
L7me AT U LV AEHT., $HE0RE. §4
DORMRENRR D S ORERICH D, VWD
DOFESE 258 E L C, B 41mm O IRz Y]
DE, BtEEREELTCEE50I V0
BN O#ETZRUYE LI, T AF2—T 12
LT, BEE50mm Xy 5 ) —F 2 —7
ZEARKRIRT, hoFEF L FEEOHERE
FEAED . BVEBEWE T L LT,

(3) B AL IR D 3 28

PHIFLIZR OB Z TR D721, 3D
TV B ERWTEERBERRE T OER %
ATz, EHE 41mm X £ & 50mm O P fE o H
W2 NS AIIR, AU MR, ZAY > b
FEAR+ AL TR IR EDFE - RMEL
FELOFHI > AT AHICELE LT, AT
STz, 2B, 3DTV UHXOERIZIE, £
L T FDM 5=z & % PLA #IIE C&E 23k A 7=
D3, NI DGR FRERAF SRR O W 1 2 15T
A m i RiFEFME LT, L=V CRERE T
5HRO3IDTY 2 THREEL T, B L
775

4. WF7EEE

(1) AR B3 & N = 7 O3l 5 1

AEBERR T HHMET D700 A
T LR U, HRKH e ERE R, N
42mm D AT 2 L ADEMRE T, —IRICAE
— 7w RRE L C, M & SR TRV
Thb, £ 1500mm OEHIC, A—HIT
226Hz, 10W DFERAT) % 5 2 THIE % ikt
L. BN 50mm [FEONLE IOV TEN |
VY EBE IS CTENERE L, BohRk
E RN & 72 BES AR &7 0 | EER
BENER SN TWD Z LRI,
WIZ, & OF G CBGT AR T2 A
L C. £ OO & 2 %2 25 TCRIET 5
ZEERDT, BHTOMBEIZLY, HoN



HIREZEIIZTHDT, mmKOIREZENE
LD AE—HH 5 800mm 1T DAL E T #
IR AR A E L C e O R E & R E
L CEHm9 %,

Measurement Tube

Speaker

Honeycomb ceramics

ﬂ]

Reflector

Function Generator

1. BB RIGIEE

“av

Speaker side
temperature
F]
£ 30
5
= T2-T1
© ]
2 Reflector side
o
P temperature
g 207 p Ul
5
= Sound ON

T T T T T T T T T T
30 60 90 120 150 180 210 240 270 300
Time [sec]

B2, SR T TR OV > b
30
2 ﬁ
10
0 y@] (@)
_]03 0 réy
Q

_20,

-30 ‘Ty’&r

-40 1

0 200 400 600 800 1000 1200 1400
Distance from sound source [mm]

T2-T1 [degrees]

3. FFOMEIC L DIREAEDEL

Q) MEHZ Xk B

NEHEETI VI A EBRA Y 2D
FEEIK, BT AF 2 —T7 ORI L L EGHEL
WAk 1% HEEOPITIER LT EER S
HZECE L CL B OO E 725 2 1 E
DEBREIT oI,

NZHAET Iy 7 AL MBI TR Ta
—V T4 NT, BEE, ALENERD 6 FEHE
HAE Lz, LBEO/NSNEDIZBWT, &K
I CHREDRE ELZH S THLNDLZ L%
B Uiz, DN S WEITBED R EFEN K
TN, BRI NRII TN LB 2
biLb,

AT U VA ETEE ST b DX, 8
B (Eeot, BOMBEREZRL) HE L,

B ¢ 4lmm Oaefd%d, E I 25mm il b
F OB AEARENQ TR THEY . ZOREE
Db D% 2HENAT 50mm DGR
F L L THW, YuNIseMo R 24T
BT 2 EMRILZ MR T D 2 & 2T,
SAERIPER 72 < | B-HoeMo B 25D
HAHZ EIIREETH - T,

HI 2B A RR- DO, 1 FEAE L.
H T A&, A ¢ 1.3mm, NEE ¢ 0.8mm @D
A Ly I AHT AE 860 A% HiIATHVZ,
ek, BEE~ORRERHIIX, A e T
& L7,

WO EHZB W T HIEEZDIREAEN
R I N0, MEHZ X v EWREINT-, &
HEWREEZBZ LD, "= a'T
v 7 ADWHILDO S D Th o1, ~N=H Lt
T w7 AT ORENKE | B AL
NHERINTWD Z ENENMICER Lz L
EZOND, FT-ERmA v 2t 20CRED
BEZEEZET-, SBIEPMRERENENTZD,
IS TOED Y g — PR EN TV,
S fEE L TV OE D70 EEAME S 13
JHEATH D . AT OBODRERBEL
HEEZOND, HTRAELENRDITIRE
ENERINT, Zx, HTAEILTTFa—7
HIATHEEYM L L TOMRELZEST-OICE
<L BRARINNENT EREWIREZENS
NeWEREIREEZ NS,

(@) N=hht73iyIA (b) &JBAyYV2DFESEIR

€ HWFZAFa—7
B 4. FFEMENT L 2 BGEE R T

) ILDOIRIT L % 2

R A v 2 OFEBIRIL, MBS 7254
JEBA > 2 (kA IRt DREE, $H4 DR
DYHDNB LT, Bk IR D FET 215



TXHAEEMENRH D, Lol T akEd
HIENELL., & ITEBILEIESL Z &
IR CH T, T2 "= LAETI VY
ANIENVEE L ) — 2 BN TE 52 &N
EFChHBD, &M ERHNTIEAT-O, BED
MREZEX 27 EOFHIZBBIRAEEY BT
TOWXEH - e AETOILERD D
KE TV, £, — R LoMER N
72, WIS T2 2 13T 72, £
ZC. 3DV X E AW TG
BIERT AT & B AT,

3D7 Y v HERWVIUE, BBERIBIROE
TEHAFE S A a2 — 2 DCADTHE
FLTEYET A Z N TE S, YHNI=D
LTI v AHYT HETEROEE
BT, SR E L CERET 2720100
BEZ2Y 0.6mm BREIINLETH D0, R
v MERCTRIE LT, SMRITZ, OFET L TF
U< EA 4Imm X £ & 50mm OHEETH Y |
WEBIZA Y v MEEEFETH2HDOTH D, BE
J& 0.5mm. DRI 1.0mm. B AR 66%0 %
L CI8COREZEZSGT-, IHIZ, NETA
NAZRIZORD R ERIELTZ, Odb
AEED R 2 3FRFDOHEFZHBE L T, v
WCHAETHREALAZFMI L& 2 A, DD
BENRKEWGTR, LEWEEELZE LN
DI EMERIZEVER I N, ORDHZ &
(&0 REFESHEIN L, B ZhRAITAT
b= EE 2 b5,

3DV XL DHER TIL, o7&’
DRFETH O | MELOTHEME DMK N 72 & D
MR e 5, LinL, BWEET 2T MIENFE
bDTE=DIZKREULT D Z ER TR, £0
BT WER I E TR ARAWEE XD
N5, ¥7-. 3DFV 2Tk MEE A
WAHLDORBTEENTWS, ABEZMEE T
HHOLEMMEENTEY ., 20X ) 72iHEk
PEERFOMELZ VIR, B8 vz
LT A ELAREE B DILD,

(@ 3D7F—%#
3D 7V Ik DIER

(b) &R
5.
5. ERIEFmILF

(WFFEfR e, BFgesy 8 K OV R FE
ERN Y

UdEssam ) G 7 14)

O/INERIT | ZHA— | ZRIE S, N5,
PWAERE—., 3D7 U & &RV A
RA TNIRE AT DBEELEWE A O
fEt. B IEHOEE S &
ae7e L, 115-, 2015 4, pp.39-42, DOI:7%
L

QNFERF | LTI LI E, I,
WAIE—. Study of a stack made by a 3D
printer in the thermoacoustic system .
Proceedings of Symposium on Ultrasonic
Electronics, # & V. Vol.35, 2014 4F,
pp.123-124, DOL:72 L

QNG RE B — L EE, WARE—,
BB AT MBI D EMEAD
WHEFLOTIR D2 & lE i
WibFge s, AHi/e L, 114-16, 2014 4=,
pp.37-40, DOL:7Z2 L

@LHA— INFIIE | LI T IR 52,
Numerical simulation of a thermoacoustic
prime mover at 20 kHz ., Proceedings of
Symposium on Ultrasonic Electronics, 25t 72
L. Wol.34, 2013 4=, pp.459-460, DOI:73
L

ORI — NFERT L EE, N5,
BEBIC BT 5o x X —hRoXzo
W, BERERE RIS, &
Ft72 L. 113-238, 2013 4F, pp.11-16. DOI:
L

©/NFERFE, TARE . BIHA—. BEEE
AT DB T HEWMBEFOMER X
OTIR DR, B 1F Hul 3 F 2 Bl 2t
WA Api /e L, 118-13, 2012 4, pp.17-20,
DOI: 72 L

DINFERIF WA E | A Effect of the
interference of sounds by two sound sources in
the thermoacoustic system. Proceedings of
Symposium on Ultrasonic Electronics, 25t 7
L. Wol.33, 2012 %%, pp.283-284, DOI:73
L

(Fa¥E) Gr1 6
ONERB A — LR EE, N5,
WARE—, 3D7 VU %% B HEICA
NATNREAT HREBLEWETO
FrEt, BEWHFZES. 20154504 A 20 A,
EROBE KT GRAER - J840TH)

QNG RB | EHA— B EE, N5,
WARE —, BFE 27 MIBIT53DT
U2 & TR LTI IR D8, AR
B2 2015 RS ER S 2015 4R
03 H 18 H., ™ k& (HAHS » SCRIX)




QIR | I — | LR NEE— 5,
PAE —, Study of a stack made by a 3D
printer in the thermoacoustic system, %5 35 [F]

AEET LY ha=7 A0 ML IS
I 5o raRY s (USE2014), 2014 4R
12 7 03 H, HARZ: Gl - TREX)

@G RF | T R, N5,
WAEB—., 3DV & TiEl L7- 2
BT ORHIFLIZ IR & mAIMERE. B AR
R0y 2014 AERKRIF R A3 2 . 2014 4F 09
A 04 B, dbifFREKS (s - FLIRH)

O/NFERFE. 3DV & & T BB
s - BUWE DB I 2014 4F B FERLTE 5250
Zesx 2014 4F 07 A 27 H . I LK 20E =
SHRIFPIHERT (RIFIR - BT

©/NFERIT BHA— | ZRIEE, WARE—,
Effect of the narrow tubes in a stack molded
using 3D printer in athermoacoustic system,
Second International Workshop on
Thermoacoustics, 2014 4£ 05 H 24 H . ik
K (RS - e )

DINGERB B — | B EE WARE—,
BNEBIS S AT MBS D ERE A D
WHHFLOTIR D28 HE Pt e, 2014
04 H 22 H, ERIBEERFE FEHES - 7
Hit)

@A — . INERIT | L IE &, N5,
Numerical simulation of a thermoacoustic
prime mover at 20 kHz, 5 34 [FI#8 & — L
J hu=7 Z2ADRKMELISHICET v
NP L (USE2013) , 2013 4= 11 H 22 H,
FFEERT GUERAT - HUERTH)

QLA —. INFERT L E e, N5,
BT BT AR L X = RO
WTC, HEIAFZES, 2013 4210 A 09 H,
PEEFATRAIIZEET (B - 4 & ET)

W IhERB, WARE—, BHA—, AFE
VAT AIBITOERBTICEBRBA YT a
ERWDIGEORE, HARFESES 2013 4
BR324, 20134509 A 26 H ., EEH;
MRt (B - BET)

O/NERTF. BT 2T MBI D48 A
v a VT ENLRA~OE, 2013
R IR S st 2013 4F 07 H 14
H. MR A IRESEIFRIHE T (E¥F
W+ BRI

Q/NGERT, BARE—, BIHA—, BAFEE
Bas AT MBI HDEBFETOMER X
IR D2, BEWArsE s, 2013 4 04
H 23 B, BRIEERY CRREHEHAAT)

ORHA— PNERE ., L IEE, M —%E,
kHz #7231 2 BVE B O EEFTE , Frk 24
RS 3 [ml HEAVE B 404 2013 4 03
A 16 B, HALKZ TWRr=E GRETR
H [X)

W/ NERAT AR — | I — . Effect of the
interference of sounds by two sound sources in
the thermoacoustic system, USE2012 (The
33rd Symposium on UltraSonic Electronics).
2012 4 11 A 13 H, THERY: (THER - fii
EX)

G/INFERFE, BARE—, BIHA—, EHRED
W IR 2 B L 72 5 b B~ DS
. HAREESESS 2012 SEFK BT FER £
2012 - 09 H 20 H., fFMKRF (E¥FE - K
B 717)

G/ FERFE, BARE—, BHA—, 2EHHEY
AW EREICBT D EENLBA~DE
i, 2012 FFEIERIE B, 2012 4F
07 H 15 H. JNEER AR B e H IR AHE A
(FEFIR - BRI

(XF] GO )

(PESERA PEHE]
OiRd Gt o)

ORI GHo )
(% DAth)

6. WFITHLAR

(D) ArgefR R

N %% (KOZUKA TERUYUKI)
PNTATBOE N PE RN S AR STRT « JoEid
&7 0 ARFGEE - AEFER

MEE&E=S: 60357001

(2) W ey
D% /A— (YASUL KYUICHI)
MNTATECE N FE R ORI FE T - Seitkdd
&7 v AWSEEM - AR E
MEE®HS: 30277842

@A E— (SAKAMOTO SHIN-ICHI)
B ENT R - TR - WS
e FKa: 404495009



