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The developement of ultrasonic transmitter to enhance the
efficiency of heat transfer rate in boiler
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Abstract

Ultrasonic transmitter used for scale prevention in boiler or heat exchanger is composed of the
magnetostrictive material which transforms electric energy into ultrasonic wave and the hormn which
amplifies generated ultrasonic wave and transfers it into medium loaded.

In this paper, we have performed the shape design for magnetostrictive material and analyzed a few type of
homns which amplify generated ultrasonic wave and found each solution theoretically. Final length of the hom
has been determined by measuring the sound pressure in medium between theoretical value and experience data.
At last we have given the rtesults of our study for the effects of ultrasonic wave irradiated by manufactured
ultrasonic transmitter on preventing scale deposition on test pipe under the similar condition to boiler.

Key Words : boiler, heat transfer, ultrasonic, cavitation

I A = gofzlel,

ole{dt d A H&2 NS Sle] AU

Balgls} e ABI|S AAY speshs AEE WAEAY AR AL AAS o7
Ao £50 Arbe B Wl Adale] A Hrh ol S o2l sA Ee, b Wy
91 7 A3 o 9% Egd o o] =yhy 2l ALH govt dAlle b (acid) el 9
o] o Metgo] ZtrEc) ) FF 2 mAEey O el de] ARSH Qe e o]
~Ade] HAEHA] oF 4 AT o Hgo] WS ML AEde] 2HFE 12 A
2l %2| FitA 7t oel 7A] B4 ed 59 F
AE op7lac}. #HTols 2535 o]gdle] &
*  S27)AIA Y (Korea Research of Mach- Ald-g WAk 7]1ee] A=Yl RgEz ok

inery and Materials) 12 6] wpe sl <l -8 welksla
wx BEOSt HAAH7)-F3H- (School of El- glom AM&xZHE o &3} qlEsE 3 9l

ectronic Eng., Kyungpook National Univ.) 2Ad wxep AP Qe S 2

CHTE A 19 8> Skl 2)3 AulHlo) i (cavitation) s} $F &



40 H25, oo,

Eg|% (streaming) el 7]lghct,
283 7}t ASE Auldolds} $3 28

o] ZrEe} 2Ald WA ETE Apds] S
of. old 7Y z2gTe SgAblE AHY

Az, H3t ze|i ks 23 5o @S B
ohola §1Al 24 4 glom 2&3} 2AEE
ukgzo Feo} 54 aelw whgx W) 39t

ol HelHE Bx 53 glepte

A7) AR S el 23
FYA7)E AEate AR 2 wtelix
A7e Eapew FAHL FEAs
Ao} Apell 227} glom] | g-g-Fofel] ulel
o] Wepxich AME FE3t Aulde]
YAl wEzkste] oEqde neled
L& 2eTpEeelA nFAFASE Aulelo)

iy 9
il K o
o] l" '
_1%: ol dlo

B

lo

e
P>

tlo

irﬁ-ﬂrﬁ%m&mlmﬂ
i

AL dog)77t ettt

et B EidlAs 2254l 8 A}
HaAE AFAR Algsilon], 98-8 37}
A el e o] e Faste] o
Abekg AAIEGIEE. o] FollA =3HE-2 A|zte]
£0]3} conical typel & AAslH o FabE
gt shuElo]Ad whAel f-2]3 20 kHzE A}
Sl 25aptalr] e e e S
AL 5o Hoh A o ¢ ole=z, F

FIH A =&3gdct vpAto g Aake 2 gy
A71 S AFgsled Bdelel frakgk A¥A =A

A 2Ad WA RIS FelEksi)

. 2 &

a3 12 AddeA Fr|E28E (s
W EA s SR o A AAHE B F
= Ao}, Aot A 2W A M= o A
S doFlr] M rHEdeY] e SikE
A 449 xR} Folof g}

olw), kel £xt 452 LEAES 402}
s AdwAd A P dusbr)eMe] o #
& Qe

Q = UA 0 (kifs == kW)
ot} o37lollA U(kJs ' 'm2C e dsshr|¢l
A9 2 o AgA el o} o] AHolH

o},
LU = %+R1+A—]:+Ro+h— —————————— (1)
A7lelA, & o Aol glelAle] o A
F. hi, hot ¥ W, o1 o AF A+, Ri

[
i
55
iz
g
4 _[n
=2,
2
lo
ok,
b

U gkl 29 245 %o} weby U ghe 2
a7] SlslAE o A2 Bel AR, Ro)F 3
o} Aol olg AAFE e Mx/ks A
S5 felsied, AAls o Aele] Za o A
£ 918 hi, hot 245 fefsich. 2oe] o
A o] AQEE Aed £ Q AAS
U7h RAstEn olE Adsl] $19) & ol
N 2858 o) gatel 2AUde BASE AT
& st

heat source AX

L

water

A8

| 1/hi

R LTI war” B 7 1

Ri /.yno
\Y

scale

O 1. MEHoMe & MEL

Fig. 1. Heat transfer on the heat transfer surface.
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Fig. 2. The shape design for magnetostrictive
material.
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Fig. 3. Shape plot for the magnetostrictive vibrator
in the resonance condition.
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Table 1. «a length for each horn type.

Type a(mm)
Conical 24346518
Exponential 1861139
Catenoidal 18.04773
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. Experimental device for measuring the
underwater sound pressure.
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Table 2. Pressure measured for the conical type

hom.
Underwater
Expansion (mm)
pressure (pa)
0 3,570
10 3,500
20 3,450
30 3,000
ZgapiAly] A J F8sE 32 AA
2 AR 28TPRAs o BAR $F &

gtolc}t, zel4 Case I, Case I, Case Il
el 5 29h3kS vlasld Case 1¢] Case
sk Case Mo W defs o2 L& g9gke
vebdch weba AEA]l HEske 8]
o8 Case I ZolE 7|Fog mapy Zo
10 mpd Z7HA71EA GFeolA] AR = Al



e o A
Al S-S FAstalen o Aske 3 29 2
=3
X 22%¥ Case O ZHoldA 71 & &1t
o] HHlxEl= A& & 4 slvk welA conical

Hefo] =9} Case NE AA A
4) 272 WRMH

253 2A A EE AR 226 &
Astr] Sls) a3 63 e FAE ol gshsle
W, AgRe aAde] »AsA| & PVCHE
olgale] 23 WA Y-S sk,

water supplying

ultrasonic
transmitter

—
heater =~ J:-:
7 (7 8
steel PVC pipe

a8 6. AHYUR AFHER 7N,
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scale prevention.
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Fig. 8. The tested pipe after laboratory experiment.
(left) unexposed pipe (right) exposed pipe
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Table 3. The result for laboratory experiment.
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