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ABSTRACT

A single degree of freedom system and transmissibility are key concepts in many problems of vibration isolation.
apply this approach, however, several assumptions must be satisfied, which are often not realistic.

In order to
In this paper, an approach using

vibration power flow is introduced to deal with vibration isolations in a more practical way. Procedures of this approach and some
results of research are presented. Difficulties in this method are also discussed.

9 4N QoA AANS L0t BAlel
# 4PN T PFoEY BAL AT 9
o, golu 4o AL EEH Folshl BAL
49 4%¢ Jhe F Yo 28y, AA AF
BAANNY ANAFZECHAR) S oigf e u}
2E@EALLA Aa NEFEEGAY) A 4

24 B¢ opygt, nFEs g sz,
AE g4 a2ln Z FREWA AZAE A}
ol AYHLEEA)E FA7] e o
> AL, 3 A9 3 vrekurg 183 Ags
HogH F A AvS FHriste AL BEE
3t7] WZel, thad sidxqlo] FasA €.
BP5F A5EAYL, OF 42 ¢ dAH
E 27 98% Ae, 2A AF B9t ¢ AF
NG B9 7oz #4e] LoldA F4E'F
At o 71 tFEH/AARE Aol A4zt
A zste, @9 AR vz Ag@PAA
HAAANM Y FdYsEY 27 E 9 B4
7 7heA gt
AL 58 chad 2EAA 4L 34
A% Aoz s o8 HZ F=2 9E
§i°‘—} HZ A 9 ASAHY V& Bz
& @43 3§ x¥o] ojFolx 23 Ut A
‘T‘ x7] @AM dFH/ARARE AdA g Al

52

» @3 871ed 71AF ST

o A7 J)AF
E-mail : kjkim@kaist.ac.kr
Tel : (042) 869-3024, Fax : (042) 869-8220

23 3P4z Q8 W3 B A7 B
A EE 3R A A agdw 232
Fof Agslo] gk olm sl & HA W
4 7lze Fo4L w2y F2olo} ojg) &
Aol o2 A4 W v 2y o4 49¢

& =50 grh(1~7].

Petersson 3} Yap 2 ®H§3 B¢l Hyg o) f
g, 150 ddoxe A W
= °]%7‘* AT AR é@% 3 BHgled, 7t
A A7 g#e AAx ]14'
?—J_ 3% AFy G £
[2~4]. Koh &= mdE 7]'24 &% ZHALO]
8 A& 23 AFHY A ZFHE ol &)
TZREREZ FEHE AF5HYE AZstzA sigg
[6]. a8y 7]1& AFENME F2E52 @UA
of Zg3te 7 RHEWS mH}tn S B,
Bt A Aol strke g2 44 SAEE=
AL A HYFE s E =9 ZEalx
N AFolt[1~8]. HAHozr, uFm 9o
oA 3d wy g o HALHE AF5HYY 7
ALt FAETE AMEE g deAA HAe
v, AESY HIHE AA A AL A9
v og Aoz A o1 A HYFPo) T
A=l gl [9~12].

 =RdAME 53y FA2UE o83 o
4 AFEAA 45 HohA "od A y3
H33 A Aoz A A sA ZAbs @
Hel disll £Astm, AFA dshe 2 7HA @
3 B ole] WE 2XEL T AY 2A}
AP oojAg H7] &E A 48 AHE
o] g3 =stuak ot

rN 1

£

-170-



2. 1 XIgE A HEF'O#7IE gl 2MH Isolators (number: n)

Isolator k

i oo F,&Vp  Fp&Vg

Recelver 6nx1) Gnx1)

l/ Transmissibility Fig. 3 Multi-dimensional model
Fig. 1 Single DOF model

AR ARGS oy A ade] A8 ol

HR-RRP-FARE olFAN AIAL Dt sl qee, AAz oo A%

iei7tx] sl Fig. 1 3 el 1 ARE A 5 o1y wy o5 & 2¥aAY FHa7|=

gEoz dEel 1 S4L AR AL £ gz g2y o A, 4T 4@ 39

news o) W deixde ALEE Fig 2 % I o 59 5109 (Blocked Force) F, % 9
Z

B3 A4S B4 A% 712F 2A2a 4
T HBE A SRR A Foeng oy AE TEEFLEE RASE £ 4903
T RS FHF d9o2 JAANTEM TR F=F (1)
NEFON NEE Fol7] Sletel RHME A
AgsE gold, 2, 231, 44 AF
FAAAAE ARG SR} S AL TD T g Al 4@ A4 29
ez 23 @@Hl Az, 41 FAGA stk
7t oz g A 9RA 7 BT
A9 we Fod WA AY BHL BN
B QA S, of A% uFG el 71 A@Ael aolols, & ARANA 6 A
R B AR BY I o2 93P A E MR TAVTE B,V E 6nx 1 9o
Fa% AR9A 7,5 6nx 60 Bl

olf
('

™

Z¥ =F//V}, where V=0 for j=k (2)

AE

—_

il

F, =F -7V, (3)

olg] AQYEFHE FAFy P&t F, EE} g 17
47 AF 24 e Hrhe) AEAAME 1 A AQAQAE 7 EANS 4 @a A% (4-Pole
52 HoAe datd alA =Yo] IFHo)n Parameter) & ]%5}"4 4 (4) ¢ Zo] Ygrd
ArH14].
iy F)_[A B][F,
E, v,/ lc bllv, W

A71M Z 4 B 35 BEE NG-a-d)% 2
SRS

F, = AF, IVR=0 , A: Force Transmissibility matrix

F, =BV, |FR= »» B: Transfer Impedance matrix
V, =CF, |vR=o , C: Transfer Mobility matrix
V, = DVRIFR _o» D:Velocity Transmissibility matrix

(5—a, b, c, d)

BAR # Qe AF e

2 4O 2ol B35y
3
1

dHeAES AFE

2 (4))A F =F olZ
o 71N 1 29 8EE ond.

: ;D= (6—a, b, c)

< EigE B Yy, & ol &3l

-171-



(M7 gol Yebd + As.
Vi =Y R (7

98 %Y TS A4(8)F 2ol £A%zE Ay

‘: 2 g F 3 A% 7428 F g olg8s 3
254,

F, =TF, 8)

o714 AeE 9Y T 1 ARE A4S B2
g% ¥Y F & K2 $A 348 9¢ &
At %o oum. AY T BALE F7
< L CEEC AT A%
§ S 33 44T B9 2

T, =[A+BY, +ZC+DY,]]" (10)
A9 AL EY A, dBFANN FARE AG
H= YL olgd A o YL HAR &
ok A11)E 8 AAEEE, (Force isolation
effectiveness) 8 A& etz g=d, 42

N 2Rz A2HE P BALE FRo)
g HlE ugrt
F;l(on-isola!ed) = EFF;(solaled) (1 1)

714 A (8)-(1DE o] &3lH ¢ HIAEE E,
T 4 (12)9 Zo] el & = i)
EF=TNTI_]
=[I+Z Y I'[A + BY, + Z[C+ DY, 1]
o] @ AAFE E & §ol &9 ALE T 9

g7 6nx 6n AEEA, 7 A7) EAHL THE)
34 4 (Determinant) %=

(12)

A= A#
(Norm) & o8& & o}, o] gtE2 1 A
= 74]-4 o—rﬂ"d E2H 9] geoto] A&

B TARE AV Uk

A4 AFo] AL g Bl 2
2l A, B, D 3382 2(6-a, b, c)3 7ol
g5y o] "o ALE FY 1L H13)% ¥
R2l=

~

5

~—

53]
52

o]

ke

T, =[I+ZJ[C+ Y. ]I". (13)

41 IS5 E° 7y

727222 @Y e T ALA: A%
s @ MNTF BHAE o] FoZAM A
(14-a, b)$t o] &3 7FAAANA z,.g_s].l‘:_ 3)
EHE)Y g ©E $HI HA5=(FE5)9
ToE AHodd.

o (o .
P=Ef F, sin(ot) - V, sin(ot + ¢)dt

) ' (14-a)
—EFOVOCOS(b
P(0) = Re[Ggy ()] (14-b)

o714 2l (14-a, b 7 d¢ =3 V3g 2
T2 Az gt AFdeld s watt ¥
watt/Hz o]t}

tF dZFNA JxTRER AEHE AT
B @Y dFHAAMY ANEdS Fofste] A&
g 5 dt. oA dFHe] EAstE, 4 A3
deA 6 AFE HYEE e 0 7|xFZER
A2H s A4 5395 2 (15) 9 o] T
=3 :

P (0) = Re{F{! () V¢ ()}
on . ’ (1 5)
=Re{d E (@)Y, (0)}
i=l

oq71M F,,
EdE,
B Eolr,
2(15)2 AYFHEe 3% AL AFHge
AA A ZAGAA A 55 FA %785}
£ 2o oy 7é-°r, A(16) 3 ol AR, £

V, & 71272E AAESANY ¥
NEES} A4ER THE 6nx 1 Y

i)

A%, BAY 5, PE A 724 FEAL o
g4 22 4 Ak 5 1) £a 7 Fay @
YoIN e AYEe 5Y5D NxTEEY B
408 olgotel MUHEL, 9 sAE WY
$EE EY5%n SR IUPAE ol gsio]
AvdL, £ 9 LR A ze
PEAY 5L oAU FoEH e &
st Sal 806- 9N u}xm 3y % e
A Ws BN, HsY B2 A 54
AE FARE ATHE AFHAE 23E 4

-172-



Py =Re{Ff'YFy } = Re{v,t‘z;‘vR}

{ (16—a, b, c,
=Re{FfVg } = Re{R'T" Y, T K}
d)
3714 HAEE P8 T+ A @ 4107 7ol
Aeod

42 ZSHHEA S &

Al AFEAANN HAe4 A
Zbebe o zA A1) 4(12)9 3 HAdiE
E3E E & AHEE & AT, dA dFHR]
I 3re A7k MyeE AdE F YL E
o Ztzte] Eed AnE o9A Hrlste Aol
AR gjg FA7E EAgch

E, 4015 FL (16)2 JAFAddEs 994
7 FARE ALHE AU BFo2A, 3
FollA Bt AT
F719%E AAHE SO 5“4. %, AR &
£AE z718 FFFHoz YUl o=z
HFEE A A, JAFHEALT B
2A -THTFH—% AHgete] B&E A A7) Fol

o
ol o

Foera, ol $A¥ £81%9 $2H 2
20] A4,
H
E. < Pr l'r:TN B Re{Fr VR}|T=T
b= -
Pelrar,  Re(FVe)|
H HoH
Re{FRYRFR}|T=T _Re{VRZRVR}|T=TN .

Re{FHY, Fy }IH Re{VEZEV, }lm

_ Re{Fy'Ty YR Ty Fs)
Re{F: TH Y, T,Fs}

VEoe] HAAES HIALAE A R
OE FIRE AeHE AFHYY vEM 1 2
717y 24% ZAAEC] Fut AL guidd.
et @ oo 72§ £ HAEEE A5 &
o7l wWiel dgdel & AgEF I HAxE
o] B4 WHFYl vistq MdHozr e
olsiszl €1, H& 4(12)° EA wet 2&
oYy Adto]l 2298 FHE Ut

5. AT Al ¥ 2HH

AF7A A%
0 AFA/DARE Ateld]

A oAd AFHA RIS =F%le
ARE EPste] BAAE dWFoz OF

AEE 1 EAS 4

aan 71&9] oy £58 o433 BAaE
79 AE 2FEFZ] s AFHY HAEE
g AL B A= ol AFET B
WY 2/A dF A g4, 4 ddAHNA 3
A dge) o3 AdEE AFIAPR ZAEA
wA ke EAlo] sy, AN E S oojA g ¢
%7] A dHozd A4Y AFE wyges, =
stz gt

Helol e HH HEE

FARZ Ady s AFAYs 2 (16—a, b, ¢)
Zol Al 7kA A& T8 oA oRE FUF
d o I8y d4307 3Hg9
HA Bdg71eFFoz 41 42 o] A}

= WYY (RAE, Z455)E

FAISHA Hed, o] B A (16-a, b, )9 o=
Hg o] gdte E‘AP:& EP:LMI E}E} Az g

2347t 2AEA dok. o] EAIE B daudAE

23 AA AFHAA 2y BANE S B3 A

Z3 5.

R
%///4 7

Fig. 4 Dynamic model of beamlike source — isolator -
beamlike receiver structure with two-point connections

Fig. 4 ol E<l vie} Zo], T AZANA 3t &

AEZ FAl AgHE RS 17 98,
B2 g A AZge =qlEdth AR ¢
ARE A4S AAs] GHRE 2Y35A

TARE & Edo] @& AA @ A= 7}756}
s} ZHRR 9 FRR ‘i':l_.a_(p), Young’s

Moduls(E), &4 A5 (n)E 2+7} 7850 kg/m’, 203 Gpa

-173-



ol9, ZoJ= ZZ} 0.3m, 0.5m 01:}.
Fo] e WARY AT JARY AxY
k)S  HE=E  oRox  glem, #ZH
300(1+j0.12)kN/m, 1.626(1+j0.12)kNmyrad 2] B47
BAFgE A JHREe HRRE ¥ AH
L, =02Lg, L,=08L olX FALFoT F, F7t
AL k. FAP F AHor AL

¥ RIY EE V2 4(18-a b 2] 4 x

1 3 9HER @9

(18-a)
(18-b)

K =[Fm Fpo Mu(EFy) Mg, (= Fm)]T
T
Vi = [VRI Viz Qi (= Vis) Qi,(= Vm)]

A4ge A9 AFFHY A
A L 4 (16-a, b, ) ZFE ST 2ol
A7t A2 78S 5 Jed,

TR X8

7% AP (Translatrional  force
approach): €4 A3 437 W & &3
3 AR ZgEE olgde AS

2) 45 &4 ZAPH(Translational velocity
approach): &% ZA8 =& ¥ d&x9 £
AR AHAAE o] g3t F§

3) &l/&x &3 ZAMY (Translational force
and velocity approach) : &4 Z#A3d £3 ug
o #la M&EEE % SA%E= F S

n 3

o]ge ¥ oA B¢ 247 4(19-a,b, )% 2
o] Ao T ¥HI + Qr[15,16].

= Re{Far Yy Fer} = Re{ZZF;iYM
LI

FR).} (19-a)

22
Py =Re{VaZ  Vg;} = Re{ZZv,;zmijj} (19-b)

i
Py = Re{FEV, .} = Re{ZZF wiF R,} (19-c¢)

AATIH By, Ver = A (18-a, b)ow H4 WYY
(BHE, A5E)E FAF, Z, 0 02 AP 3,
&5 wEoln,

Fig. 5 £ 7k3% F AAe) 22 A7) 9 W

2] o] steAE FAR dAdH K BLE
oz 3 &4 A FAUTS &5 FH 24}
FAHE ol&d A AT FHgs RHol
LA /.“»3»} = 7lx] A ZAs #Agk
2%, 84 A9 3/ AF5 32, 118, 306, 460,

900, 950Hz oA I3 & Holi oy, E3
A ZE(32, 306, 950Hz, Fig. 6 FZ) oA
JAGFo] B} Bof wste] AFor & A=
34 AWy FAel me} AFHAAFHA Qnby
2 ga %7} Qa7 B ST AP S BEE
A%tk #H, e ALE 7%14 EAY Awx
o] £437] Y&l AR Wy YA4S AEFA

3

-lHOi—i.:rR

a

~ 74 ——P,: With Rotational Terms Included
- = -P,,: Translational Force Approach
--~-P,,: Translational Velocity Approach

Vibrational Power [W]
o

- T T T T o T
0 200 400 €00 800 1000 1200 1400 1600 1800
Frequency [Hz]

Fig. 5 Spectrum of vibrational power approximated by
translational force approach and translational velocity approach
for even mode excitations at source beam

R R
1 32Hz :

306Hz

950Hz

Loe 1 ¥ 2l
0.0 0.1 02 03 04 0.5
x [m]

Fig. 6 Symmetric deflection shapes of receiver beam at 32,
306 and 950 Hz for even mode excitations at source beam

Fig. 6 &, 99 0& Ry ddiez &
AE7YZ 2T U=, 32, 306, 950Hz 1A
o £A% WY F4e dedm Ao 3714
R, & R, & 7HA%8 $3%9 4233 A4S 9
olgth, Fig. 5 € Fig. 6 3 #dA| o] AFYAA
g BANE Y Aol AF AL v A=
71AE #AolA A ddHo] EYPe=R
Bl 92 9oz 32Hz ¢ 306Hz o 2xtel Hlst
of ddxol 3 A9 dAstE 950Hz 1AM 9
#aH2t 227t W 24, ol FA4Y B¢ A
T 7 F2 NG dete] Gty e
d olE ¥ &% A FEYN FAsz ¥
HPETer  ADSRT] wWEow. R,

-174-



306Hz oAM= &7kl wu Wyt oxbsb w@As

o e, ot AAWAN WAWY ¥ 3
09 $3oh dooldN DERA} B4 D

ATz EF3ta
Fo=z wddn,
A AR A dEld A

332, 1256, 1441Hz & 4%

A Fael YA,

3 A AYg-S FASE] AArsh

4 E
Ay
w
N
™
w

T
X o pin
of¢
2
ot
rlo

oM e (y
~m£@m

= M 2 otk rfo

ojd v

AEAded EF &8 A%
A g E“‘*l@
o =, g
7] HEe L}EM” aigolth. oj7)x
F5E Yuha 938 exdA F2%t
o u| 3t}

Iy

T 41 %o

oo © o2 Hlo

Or AN Sk L b pE ol &0

Bl 44
Aguoz 2

L4

(I
>

rn‘.
ta A
= ol

2

B3

[

Z35g o

—— Even Mode Excitation{~ - :Negative)
-—— 1 Odd Mode Excitation{- - - :Negative)

-
(=)
>
Lasal

w]

- -
o =
(S
e iilassl

o
S
oL

Vibrational Power
)
t
1
IS
z
~

-
Q,
)
"

10™ T T T , r T r T
0 200 400 600 800 1000 1200 1400 1600 1800
Frequency [Hz]

Fig. 7 Spectrum of vibrational power approximated by
translational force and velocity approach for even and odd
mode excitations at source beam

Fig. 7 & $AZAHAN +7 BT Y3
A

NETE 2 A3ty ZAMgEtE 4
o] A%, HA

=
R

(19-c) o o A4 Fzjolry, L
Wywe] s HuH: WEHYS WA Ay
34 WYY Yol o) ALHE AEHe F

AR = F3Y Adel £EL. Fig. 72 Fig.

6 X T2 Z& Fof FrEest olge w9
Y HFAR(EY A5 227 24P
BoFm gEd, ol Waw HHe A4 %
de) AgEE WEANY 4 B2} S 2

OE Agz_}gu}. u;}.a};g—] /“;d H]—ﬁ}:,] 61,,,}. tg

52 A% 230 o8 AERYS FAY
73% AFTHYe A1 ohg WFIE 02}
7 debed £ 1SS Holm 9l

_émm

52 olofHE §AHTI| Aolel X

K—IR

saig 2

it

2 ZelMe dA AFHEAAE Yo E 2%

48 E 54t AF AE A2E 7dx 248
stz 8hH, o] g g A HEe] o) HEH
€ AFHYe 7z E Hd¥FoE HEIuA
s},

A8 dAER AR gAY AFHAAE ¢
o7 A874 ¢&7] Aotk ¢4&7] AFL, Fig
8 oMl Zoj, Ml 72 F2EH AZE T A9
7] AN E Agdty 71 & ed, & QF

3/‘1‘“ ol Al ZEH 7l B¥E duA @k

2 Ageid neld F2 AL A2E 4F7] A
X]T(Compressor Mounting), &% T}z
(Suction Pipe), E& 3o]Z(Discharge Pipe) %
ot}

Z ARG AA 3 F g WA W
3 &0 gt 3d HEP2| 6 A &
Aot HEYIF Y F 4 Ad HY

ﬁ’a“’l “H% 0134 =

AY UL st.wza:} 59 solZst 2 ol
S 4 FEES APAE A
A9E 4 A2ANN & BB

) 8

[e]
3 T Ze Q¥ HR(FY) WY@ &, 2 B
EFAH
Chassis
Compressor )
Lg— Discharge Pipe
Compressor N
Mounting Point <

- N
{} 7 Suction Pipe

Fig. 8 Major vibrational power transmission paths in
compressor system mounted in outdoor unit of air conditioner

Accelerometer

Fig. 9 One translational and two rotational DOF’s for
vibrational power approximation through each compressor
mounting point

FARZ AgEE A5HY9E 2 (16-b)el B
QA kgl Zo] LAz ABA FRRE AAA A
o] £5F FA® ¥ HER A% FAR U9
HAE olgate] A& &7 A AY
nhEEA AQ)Y] ArAIL] HlolA(Base)dt 947
Hol gty wekA F 5 ) A AFA AR A
2EE AERAE A5 =90, 2 QA AA



3AFEES meldy] yRo FAR dAAFAMY
£5 V2 4RO Zeol 15 x 1 HHE HJd
o},
Ve =[V,, Vo, Vi, V. V,
Q. Q, O, Q, Q, , (20)
Q o, 0 Q, ]

od7]14 o AR} |, i=1,2, 3, = (A ¢&=7] 9}
SEEZ v, s = FY BB, d = EF WUE

£ 9gujgig, g3, AEEWV) A9 z(x)E
z(x)& HA BFgE dvidiy, &z (Q)HdA Y
x(y, 22t x{y, 2% 38 2FL ogndt. A
Al el A FHL 15 x 15 2 JeRE, Aa)
AEA = HAZYAE AT AAE dde=
ZRZE PFEe A2 F AYPPg HaA AL
A,

3

Total Vibrational Power
—u-—With Rotationat Terms included (Negatwe —D~)
~&-- With Rotati Terms 1 {Neg o

S,

o =
> (S
" .

Vibrational Power [w]

0 200 400 600 800 1000 1200 1400 1600
Frequency [hz]

Fig. 10 Total vibrational power from compressor to chassis
with rotational terms included/excluded

Fig. 10 & @249 FAHY T F
e AANNFFLE HAFT Jry. wef AF
F47 £ 4R FHFLE Adstn dY e
Hols Fvg FUUE A‘ﬂiv} , 400Hz ©)%
Fabg A A Hgs T"]%L AL, AF
#de  FHFrt FAEFE #Ha2 %it
(Underestimation) &l ™, F3t4 Frto] wep I
H#aBrE Fol Frtste AHES #EE £ o
ojdH oz hFI|A AAZ HEEHE .‘E’_E k|
Tdg A28 18dte] AFHAE 74]
THRQo A FRRE ALHE AANE
& %9 @& 7hAer @k Fig 10 & —} 423
oM BHAHFPeel| F A HAMYE S n G
s 7L 59 #Y5F FHs 7T
ofx it} ole] thF F&FF olf = ¢ F
Bzt AZ YN EFAINA T T 7
HEF @ 7hA] HANE S & T AL,

A

Helg POz FHYsel AT

AAZE A FFolZke AE & F AT
gd, eRxAsd JAFE 78‘6}71]5]%3 AHE
AA A4 3} 48] dAE F dde F: 2
e gAY Aeg AAH, FARY 4
WA 3ye mE PP °“’3§§74]"P°i +
A Hedl o] Af SolAHAN LAFEH d
of AT £z Ut olHF YA oF R
Asf nFat FI F Rejx T AFHY AL
A7 G2 o AT

—m- Total Power(—a—Negative)

107 . --@-- Rubber Mounts(- -O- -Negative)

--&- Suction Pipe(--&--:Negative)
~-w-- Discharge Pipe(--v-Negative)

Suction
Pi ;
:Dominant;

Vibration Power [W]

8
1079 {Dischargd

ipi

fd Rubber Mounts

10" 1 :Dominant

Dominant

6o 70 Mo #o me e 7% s s
Frequency [Hz]

Fig. 11 Vibrational power flow from compressor to chassis
structure via 3 major paths; compressor mounting points,
suction pipe and discharge pipe

Fig. 11 & Al 7}A A2 ZEE &3 45712
HH d97] AME HdeHEs IAF3HYY Jlds
g EA43 ZAzo|rh. 267-383Hz FelAE
EE Jolxrt ZEsy Hge FQ H=zolH,
443-737Hz WX & ¢=7] A K, 738—-855Hz
M= F5 dholZ7t AujA 22 vebgtt
Tt R 2 AgHE BE AFAL A

2 a2 Ay AA JFdde EHFHeR @

¥4 @& JHAek Aq, o= & H=z 3
%E%% 9 #wE A & AT Aq=2A,
767Hz 739 JF539 35L& A3 AoEd,
Y dolZs Fd JFHY7E AMFLRZ ARA|
2(¥Y #YsF) MdgHy, ¥2d 7"%3}%%
AFES FY Fdol=Zg ¢&7] AR5 Fall ¢
Z712(59 H9353) oA dEHe 74&
Atk AT AAE HeE AA AFHGY
4 ke @& vedz o ol AFH
X0l gF oA Ad=o] A= Al
9 BEE Abolg oA 3Ee HAsn
2 A ¥HE FEst=d 3%1—1013}%:
& BEoFE Rolo

P

ol

2

=

4 A

F A
a5
].

his

b ¢

o

6. &

I

AEHY £Uo2 As) chA(GF /A

-176-



) AEAAAY 45 Bt 2 AF A
o] 719E £4°] &olatA s F AEE
k. o] 71HE gFH/AARFE Abeld A
o} AAA AZFE Aol ovA zF
1 BAAE golatAl H8E F A5 B
F At 283, 2%¢ 3 7ied A
2 Z3Eo & HW HPFY T
A¥ &7 AE oz dHE T4
Aot

o
fau

o 10 i

s

T fop

1513
}

e

ok

o3
> o mk w2 ox rk wif

-r

e ta

>
o

23}, A%HA A2 H84
T A%, TAS wel meh Aol
3

i do © > et
14
z
>

do o d ot pa

2 4z rlo o o
oo to S oox 4o px

k=)
fu

4
R}
-z

4

)
)
>
-
2o
oo
)
oY
4

> 2ot
-z 1o ot
1o
b
i
ok
> ® Ak
S )
(4
£
14
n
k4
-
™
£ M

L

~d4 e
R d ot
ox Ml 2 n
>

53

>

f1 oo
2
~ 2
offt

© g

o) 2R el R
>
o

LN
B

9 7ol AT F AT
Fz7] A AT AG JE

| gee RS Fhsdm

¢
dlo oo

S
i
=

2
2 2
o
)

}i‘l B 2 du
M

i s Ir i
P odo ox
de L o o
2 N o

> 2

> =

o

)

o

o

lo

K

x
o

ol

o

)

offt

i)

2
L

(1) Goyder, H.GD., and White, R.G, 1980, “Vibrational
Power Flow Machines into Built Up Structures, Part III: Power
Flow Through Isolation Systems,” Journal of Sound and
Vibration, Vol.68, No.1, pp.97~117.

(2) Petersson, B.A.T., 1993, “Structural Acoustic Power
Transmission by Point Moment and Force Excitation, Part I:
Beam- and Frame-like Structures,” Journal of Sound and
Vibration, Vol.160, No.1, pp.43~66.

-177-

(3) Petersson, B.A.T., 1993, “Structural Acoustic Power
Transmission by Point Moment and Force Excitation, Part II:
Plate-like Structures,” Journal of Sound and Vibration, Vol.160,
No.1, pp.67~91.

(4) Yap, S.H., and Gibbs, B.M., 1999,“Structrure-borne
Sound Transmission from Machines in Buildings, Part 2:
Indirect Measurement of Force and Moment at the Machine-
Receiver Interface of a Single Point Connected System by a
Reciprocal Method,” Journal of Sound and Vibration, Vol.222,
No.1, pp.99~113.

(5)Koh, YK., and White, R.G, 1996, “Analysis and
Control of Vibrational Power Transmission to Machinery
Supporting Structures Subjected to a Muliti-Excitation System,
Part [III: Vibrational Power Cancellation and Control
Experiments,” Journal of Sound and Vibration, Vol.196, No.4,
pp.509~522.

(6) Sanderson, M.A., 1996, “ Vibration Isolation: Moments
and Rotations Included,” Journal of Sound and Vibration,
Vol.198, No.2, pp.171~191.

(7 Lee, H-J., and Kim, K.-J, 2000, “A Study of the
Effects of Rotational Terms in the Power Transmission through
Vibration Isolation Systems on Beam-like Structures,”
International Journal of Acoustics and Vibration, Vol.5, No.3,
pp.127~134.

(8)°1&7, 1999, thatd NFAAA 3¢ AL Y
A9 &9 st Bl BF AT, BIAAN &, A
Aperslg

(9) Jacobsen, F., and Ohlrich, M., 1986, Vibrational Power
Transmission from Multi-point Mounted Machinery to
Supporting  Structure, The Acoustics Laboratory, Technical
University of Denmark, Report No.35.

(10) o]gdl, 1998, B 71xR 9o A= GAAA
uFEAY AFAAZINAT T FZuAMANY 8,
FFAA7 ¢, AN

(11) Lee, SK., Park, K.S., Lee, M.S., Rho, K.R., and Sim,
1.S., 2001, “Vibrational Power Flow and Its Application to a
Passenger Car for Identification of Vibration Transmission
Path,” SAE Noise & Vibration Conference & Exposition, SAE
2001-01-1451, Traverse City, Michigan, USA.

(12 AR5, 1999, EF4AY F2E FFEAG WA
o3 J5H A A7 B¢ A7, dTJgr&4,
AAF SR

(13) Harris, CM., and Crede, C.E., 1998, Shock and
Vibration Handbook, McGraw-Hill, 3rd Ed.

(14) 2+5u), 1991, BBl E, E2%

(15) Lee, H.J., and Kim, K.J,, 2004,”Multi-Dimensional
Vibration Power Flow Analysis of Compressor System
Mounted in Outdoor Unit of an Air Conditioner,” Journal of
Sound and Vibration, Vol 272, Issues 3-5, pp.607~625.

(16) 0] 2.4, 2004, TS HIHel ogt b
AFHAAA A% F7HAe Fd wyggn 49 23t
VY, FFARAV £, AR ET



