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Experimental study on the heat transfer characteristics of woofer
speaker unit

Hyung-Jin Kim', Dae-Wan Kim' and Moo-Yeon Lee™
'Graduate School of Mechanical Engineering, Dong-A University
’School of Mechanical Engineering, Dong-A University

R

=43 n2a7] $15to] AEAIEE 500 Hy, 1000 Hz, 2000 Hz 12)

SOOOHzi WSAPIEA A28 S o1 Sletel, 43 21 i1 F2E A€ A7SE2 09 WA SarE
A1) ol oA W LES SHeY FHomel GAY 54S versielr, AnHow, A7)
s mels 59 £ BRI, R 2R \17% FUl 7 RE LA} 2 22 s

=3 3}
T} 13 1800 sec E UEAE 500 HzollA] Hol~ 3 L5 3000 Hzoll vlsle] 484 % 7+43+5

ofr
32 l~> i

Abstract The objective of this study is to experimentally investigate the heat transfer characteristics of 200W woofer
speaker unit with the input voice signals such as 500 Hz, 1000 Hz, 2000 Hz, and 3000 Hz. The temperature and
heat transfer characteristics of the woofer speaker unit were evaluated with the input signals. As results. the
temperature of the voice-coil for woofer speaker unit increased with a decrease of the input signals and the
temperature differences between parts of the tested speaker unit increased with the decrease of the input voice signals.
In addition, the voice-coil temperature for the input signal of 500 Hz showed 48.4 % lower than that of 3000 Hz

during 18000 sec.

Key Words : Heat transfer, Input signal, Voice-coil, Woofer speaker.

7|=49H 1. M2
Rr: Bo]~3:Yd A3} (resistance of voice-coil, Q) 297E A7) qUAE 24 dUA R vt FE
R, @ 20X A8 (resistance at ambient A2 F2E dEeA v AR E S 29 W we
temperature, Q) A BT} 2717} sl ogfsh A7 o] A4l BE
S LA A (thermal resistance  coefficient)  ©2E Ho|A 7Y AFAA g ZHo|E ulg Zgo]
Tr: $7H-% (increasing temperature, C) E Sol slen, 2 F /M Ta% FE2 Hols Ad
T: : 742 (ambient temperature, C) otk Holx e 2ol AAHL et WA
Ry 7152 =o A =419 A& (conductor resistance & ARAE SR8 FFEO2H AV I NFE @
at reference temperature, Q) oW HolA YL AstE At} ol HolA :Y

¥ oERe o ERAE)E olulsa wlldFul Aol ojste] ATEge,
"Corresponding Author : Moo-Yeon Lee(Dong-A Univ.)

Tel: +82-10-5440-8421 email: mylee@dau.ac.kr

Received January 27, 2014 Revised February 4, 2014 Accepted May 8, 2014

2623



A& =R Al5A 5B, 2014

& A o] FA7|A e o3 Fo] WAE I Kol FY
9] L& FED Pﬂ] Hrh gurEog ~u7ea Ho
WA E = & 7] FEEA Ee] mE 4 %
A wolx FAdA Joule effectol] WHE & WA 2714
Ao R Qg 4 WA Fol ATl olHgh ~5A e &
& 2979 A E FHAR oJojA|H, 11 F Kol
TN A EAYE FE FY ] el E g E-ALS oF

7] A71H, 23 A ] BFEAE AN 5= ok 1
U AA A 28] A ] Holx oA A F 2 o]
A& Aofsls A7= A9 o]FAAA ekdrH2l. wet
A &2 AT E 9 297 {39 919 Alsel wat
Ho|2~ YA B = Y B0 st AEH

2 nFshdet w5k 9 297 {39 74 79

T B4 ko] Hlal 9 2EAste] e ng S 29

=]

Mkl 7]efetaial .

Fig. 1& & Aol AH8¥ 3 237 #5l& 8inch
£ 2397 o]y, Impedance 8Q o]t} ’543
¥ 200WE 4 F doH, 297 fYl &
Bottom plate, Yoke, Magnet, Top plate, Voice coil,
Bobbin, Damper, Frame, Cone paper, Dust cap, 5 2=

ool QUTHIL §31 231A] wol 2 3 LEE F
Asl7] Y3k Fig. 29} 22¢] Cone paper$l el A+ Dust
cap A7l wule] W wE delel 3470
K-types] QAthE #aste] 1ol 51909 £5F Isee
Aoz U % 18000sec’ ot S4BT EE A
o]-&3te] 7] %E% 14c= U‘i
7Hed B e é .
239]71¢] Kol i?&# iulﬂ FH LxE 24

JN

13t Fig. 37 o] A3 ZAE FAsHon, Haxze}
Data Loggerv= Aol HAAA 29| wmo]=5 H2
3t A AT Y FAEe RERY 98 AEE 57 9
3 AZE9|o)¢l Burninwave generator 0.9 AF&3}]
AEE g 949 ATE FHA7]7] flg A=

+ Europower PMX 30008 A}-83}9 o, Holx 51

oAl A= S SA3] $13H] K-typeE A v <]
Graphtec WS-450 Wireless Data Loggers ©]-&3}53
48 AT & F 18000sec &< Isec HHZ 2EHSIE

289 on], -9 297 97| e=S A A s}
7] S3ke] Au(420 X 360 X 400)2 A& ek 98-
EE 4CE FA8A 23S Fdsislen, 29719
3= 500Hz, 1000Hz, 2000Hz 1231 3000Hz744]
7FslA] S48tk & Aol A ARgeE AR
Table 13} 2t}

SERE

o

[Table 1] Experimental conditions
Ambient condition (C) 14
Input signals (Hz) 500, 1000, 2000, 3000
Chamber size (mm) 420 X 360 X 400
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[Fig. 2] Measuring point of the woofer speaker unit
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[Fig. 3] Test set-up of the woofer speaker unit
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[Fig. 4] Results of the experiment (Voice-Coil)
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[Fig. 5] Results of the experiment (Magnet)
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[Fig. 6] Results of the experiment (500Hz)
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[Fig. 71 Results of the experiment (1000Hz)
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[Fig. 8] Results of the experiment (2000Hz)
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[Fig. 9] Results of the experiment (3000Hz)
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