Noise

Dr.Ahmad Alqgaisia

1st Semester 2020

@ech Family(
" el Gl L5

Q




=

2 \Jbration ¥ Noeie Control
ae ___>A¢oush‘c5 s e science ok cleal s wilh gounci c(};mrolr(om, propacjal—iow,._g,\ e
& . torsmission: e ————
@—b%ouﬂol Vibredion or olishurhance crﬁ are edastic madium that prapaﬂwlzs o
3w opeed which clyperds on e chaoclerishice, of Ho mechiim. .. . .
9..-—9.)‘)038&'-@1_3 unwou«!ecl Sounc} iR B
o— ,pur_eer\g: courd with &'ncjfe }Precluancj TS TR SEvS oL SN . . 4 .
2......)@"7/)/@( %OLU’\CJ-' Mul):‘iprerjumw <ownc S FE BN TAUREY SR NP M. - ie 3. S
— Discussion: )
e Recall: vibration mecns oscillation of & Particle

I% /9 72008 Thue

W

_ bar,/kanc) }’DOf‘H'LabOwé‘ll'S
..\.,...,,@.Pluilfbr_ium position T (R S TS S S
e Qound r¢ createcl b-rj o vibm}inj obd‘er,/'-_ 13 is,A.Aea%..._.f—o,...ol@b,c}........%h&....ui.b!.”a%,io.n
O'Emcxn:j i%ouftﬂb ‘-"P Sounclll . e.gz I I S VRO TP Y P A AR D8 S M 1
—-ths\ml\j Mokiﬂj the. <peakers opgourp/wrtﬂ«wh/eﬂburar&hs/@m/ﬁg‘c
\...,.._,Aq_i.musi.c,,.ﬂou Con ﬁea] its .V’/bméions_....ag...a‘...}/hj[i'ﬂ........S.eMSa]'./fok\,.....im.”5.o.ur:..3€&f?;{-
kipss Noke tin His examdle, He. Sowrce oﬁmmd,;ﬂu,phoms
..:A..I.ﬁ,.,ﬂ_aﬂu_w.l—foudu__ Your Huoed while 4.$|'n3 ;Vjorspeakmg,}joucanfed-fﬁﬂ«
\hbm}zomme Your Vocal cords. which represents. the . Saurze.... o sownd...
i.[;r ..... Sach. Vib rabions FobeWolagSounA;Mmusﬁbe,amme .....
2 tHro which H’\Qj Can {’favd'JgromHu_VlbfaHﬁSoquQ_#oH&eaf

w’.

LS VI VY

SN Y

3 I otherwor ols, You Cant heor counds if you..were in.c. NoCuum SPacR .

igoUﬂOJCGlVLJ'fa\/Q’#lfo _ ./IQUI.C!S.,SD/I’CJS ..... g\ﬂa&@&’(h&ﬁ ...............................................................
2« The Vibredionsef. _Soun_d...._gou/c;?_.(@Xamﬂe,;.S/)ea/(ek)....muge.....Hm.....h@i?fz!.bounh\cxj..._w

—aic molecules._ o be allernataly squeczeel koot thar K. pullecl ook Those...... A
2. oirmolecules Phen push. emel pull agwnsjrmrm%bowswhmmmn, P
3_.....P.M.Sh..&..puli_,._aga'msi—...Mf,.m‘%baws: ................................................................................. TR . S WU af
icjﬂ(,Lh,gl«chgb,a Series o com PfGSSfDnS(regyomoﬂhj/fAPfessgm>9(
in__“__,_farexﬁadjﬂmw(,,feﬁ}omsA_Oﬁfaw_ /ﬁ)’CJ_SSurQ,) ISWQII-ECZWSSBH&S ..... S ...
i’..4...]Qﬂ’fss.ufe....f/uc}uc;}.)on s Calld A Y et

&

Scanned by CamScanner



ST .. U C= Compression. ...

. 2 L)
con ) s i - " Q Qa pac}‘ g
cck c o @ (] =

............................................ ORI L. OO L L3 "v’.’ v 9w =4 e . e POML it

....................................................................................................................... | R
....,e.f.TEompar.Hc)e,s...cla...ngl-......m.ov.e.....c)owrt.v.v’hv...“ wad with the wave, buk. osclldte. ... =
o back % Eorrlkabowl-/-l«tz4r ndividlued oo E_C{u}.hbrium ‘,"DOSI%I'.DM e e &
..... o. M. pressure..at.a Cortuin. region.. in the. medium  clternales Joehweon. . compressions.. &
g«mre&u&rob&_lﬁusl?c&ommswj o fegion. :y\HmmncmeeXpenMr.
.......Qamp_r..e__ssioz\..,...Hu_.rag)om,.uclJam...Lo,._i.F "QIDMJ He . lmp—ﬁ,_.pfop%oim...;s.mpe.c}@l_ ............. £
#obeexpenwgrarepadlon‘lj__;mashmxz,proﬂresse,s,wll&feglomwbudr\was _______________ ?
...@Xperiencing. Compression, will.underge. B ct. rorefeckions whle. the. region.ad iacent... @
....... Po'/wwfzoeswmpmsg(op\ T UV AN NN, - .

clfwfl[o}ofHw—prcsguré\/aria}ror\al—aozrﬁahre%:omaﬁmv‘d-hm,, ......................
NewJ“obl‘ann}h&«}%ﬂowwg .................................................... L ORI NN W O ML 1 O § . 3

~ Scanned by Can;Scanner



{91»1)1

T T

S S O = st s e
= P(L’SW(E / ‘
*'(SQ“T') -1 H /é\ /\‘&mphhwla.,(/&)......‘.,,4.
= J : L R —— PR 197 ST V0 A
<z Wz b b
= Prese | t U T wewe is. gulled) Soumel wava. . ik 15 calkd
s \$ o Pc-:c({-(ﬁ\ L Jiso o Pure Fone.. Soustol WeMs
BOED.....cc v« e e ———————— e A
D o Charncdeoridic o) coune weue - e T4 S
3 DAMP/f}uoéﬂ.<A) 3 R S et
‘ . Fn O
o rmen)s frpens e e

D o The Sound Waue <hown cbove is mﬂzo)pue,ﬁom,sfncalﬁhasaﬂm% ........ .'

@ﬁaﬁmg(m ik Con be Olascr?oec, ‘bj .a...gr'r\?lé..‘...sinusabla/ ..... £ UP\CJ"OV\) ............................
D o Hosk souncls thed we hecr are cmp/ex%ocu«olsorrardomSomclsze.mj

A J_,ms ...... Sowne] wowe. s Calleel
| / T CompleX . Sound (e

”W’S'c’ahnedby CamScahhér-



° Cc\rﬂponson k)Q“umV\ pure PonL 94 Com/J/eX %Ouml

m DUIE fone ;. R o SP
un n orm

Bl

T ﬁ"‘i"‘“ﬂ

" dB

A %l a. (21]739 (j) .......................................................................................................................................................................
L A Sn (m:f-’ ’c)

: —m Wdomqm C,UM lS CC(U.QC} ...... hma—hJS!’Dlji

PiErt D net

Scannedbt_)gv/Eé'r\ﬁ—Sﬁc”énner



/]

-Adlua“ ) %ound Woves are 'wpuV\CI‘IQV\ 0312 SPQCQ_ & L/ML 10 P ﬁ()t, j, %j (:)J
-Pure 4'0;10_ IS an aSgMMP/IOVL, ;hou:szr We_ Cun.. ?euamﬁ e [abs YSAY ...
smju phvle Sl $§E oo S‘”’jm

f (4 mmﬁ

wwﬂvaulqvu

3 °As we. . gﬂl(') lOePof& Hio Pontdﬂf% Cl() hO)L mouL oloum UOIHA Hw« Weag . hut .
3 o":,CJ”OdE back &;Q;r“« obaw}‘ Waoir mc]tWClch Qﬁ]w///:)num po%ﬂ—m W A'SD _t']&ﬁ.

z Przsgure_ CLQ‘ .a Ceﬂ"cu/\ Féalol/\ OSCllaﬁs bd‘uzem/\ CCMMP(E‘SQIDM oy\o\ FQIQECLCJ—MA ............

3 =9 WW la@j’ uLUJp J e

OB e o S
G sSpad Pgounc’ n cggse8< ||qwc’*>< Solids.»..because,, in. dids, ...

ﬁ Mo _olams. are. Very dose bo ecela oer . CDIM!()CU’@D, to. hqwds Q\%ase}; f

......... hmce«,.&@..,}ramsm:ssmnof v:bm}nor\(s(:wtd) will _be _eagier...

Bulk modulus -------

Scanned by CamScanner i



H.Gzoal; o/?v deglgmaﬁarwgeﬂ _emviroamank:
. 'Prevwamnogm

s pevent spac inlerfderce

\

Scanned by CamScanner



29/9 /2¢n  Sun.

i T

,_;Matjof +a.sk§ ‘P~or o noix Conbrol ena'mmr'.
[ TelewiPleation of He Sowrce, fath & yecoiver

Jé:] ,ge/ecl-iom O‘Q e inSFruments  neeclec) {)or e cvalusdion
Bz 3] Mecsuement of sound Jeuels
_ @_E;'a)un:’tbr\ within e <ondords
2 5| Noise Control inilicdion
& > lo urderctond Hho Jrevious $Leps.} leté loke an exomple
2y« Condicer workshoP o5 a noie enviconmenk  fo be wf wdaf?ﬂdd

ey
;‘E\ [compresor |

/I :opafcdor

2 (obh: air. within e Spoce ydeor , WU s\
,....Admllﬂ..)..nqise _meaisuremants oy be yeocled to_locste. e "sourcs. R noie in. o 1.
leq@modﬂmﬁ . In_addibion , the Jrl‘oy_\Srm‘sstV\.\.‘.pa&'«f...ﬂn..noise..,..iA..,__q,.Sg.s{em.,.wmaéj.. ;
/ %b&ld@‘\h\ga’ -I'}‘(fw]‘\,_”acoug"f(/ VVLZL(SUMQ R SRS o 18 SN PN WL SURT. SN [ SL oot i Eo e . W El

@ Noles - P A . S —

Scanned by CamScanner



/]

e

.o There cue. 3. Compomnfs qumral Nno 152 gﬁshm LW c!Q NOIL. PCLHILOQ .................
...... MM/SQJM%&@@WW pa#» maj he Olffec} %av\ the Source lo e N

LI M is imporkiak. Jhat the. rasuring equmn} be Propefg selocked bo macgura .
EDLU"A1 prope)'{jes TThs <eleckion. s besed on owr A:Lr;;j of yecsuremant

............ €t b
e When e have...a.bosic.. s:#uahov\ in. wh.d« we need ho agess Hm_ Sevenéj r
.....<9£...€n.\nronmeu1u) noise., We... - LACY. I mec) o measure‘only” . the loverall. lovel of Souncf .....

wore. .are.. . Cases.. wwe we... mquma cumore. {Zl@l—wlepl 35:5 c>£ HAL 1’1015??2. ..........

:...'fﬁfiél;iﬁﬁ&&:m:f_ffi};;w ..... e o
........ #Sound.. Ie,ue| ic.measued...in... clecibels (G‘B)

’ * No;s@ 1S..Ch. ulh ereqvteng %ouv\cl IAQV\CQJWQ Can. either . meoisure s .

G e ol ouncl SRl of. W OISR
C.OrrE’SPoy\CJlVB sounc] level For enchh RSN

..........................................................................................................................................
.................................................................

.............................................................................

Scanned by CamScanner



e

e ° ;
*; . v 3ty e 5

g K o “Q)UowEVB %ped-(um i< a Spec}rum 010 a . NoISQ.

()

- o [ The range of Fequoncy _is.Controlle] .. ugine Q\M‘EIH'U{
\ e “Thare are?g gm@mmi@s ............................ ’ﬁ .........................................................

S —— e fow. Poass. 'B/lef s, f/le)*u)y!}Cor@c]nrc‘l%?Qf@fuﬂr\O?& ..... elow)......
S R— o profid vefue. f@(.eﬁeqwgym%—\jo—fLow-}>
................................................... o Wigfhe. pass. Fker: Huis Fiffer willconsiclarall. Wi Fequancies

.............................................. ‘above a p/ecjegnﬂalV&/uLBPkrerO_ 9¢. fregrancet.= [ I =2.1)
............................................... e hand pags 7’9”@‘ s wiff .C_omgid@g..ﬂ.u_. @W&E%ﬂ%mh)

........................................................ 2 pfeda)é)neﬁl\)aiuu(,eramgﬂ.ﬁan{mcj—[ﬁow‘:eu,y,i]

....................... ‘ ’ s T e L e e e et e et U P e e S e e e o
...................... Ly |2 TR amplfﬁuc&a/awiogsomd:ewmsw%r@d«

.............................................................. ﬁzc{umgj . usmj\%oundlend

................................................. 3] The abow&ab(ﬁeqwm3+&wd/w¢/)&MaWPUIaiEc/

- \Y, Q}&: ..........................................................................................................................................................................................................................................
-y ~Q2Ee,m o pom\',@_:] ,éowtdlevdCwbewm%umdﬁr&ck:emﬂmcjmgo/

o o owerall sourd level (ie. a Snfj}LValuL)wbeWQSufecjﬁorHLWeWSPe)c#m

LLLLLLbLELbLbLLLLOLObLEbEES

Scanned by CamScanner



- =Hemene can hec from. aboul QOH-Z Jo on H 2, unless You ae old ane......
- .Con hear Bom . FoHe o BkHzl ;

@ We. Complate.. e resulke. 0/91"010\.0-&’ 790;44 W\Qagur@'«w-'lrs_ withe the  fondedc/....
- Volues,. Qiven. bj Fuwenss.. Sooe,l'fcg .

...................................................................................................

..............................................................................................................................

MELADIZ net

Scanned by CamScanner



|‘ /10 /2019 ‘ms.l

w —s, Noise Conho| initiction : cmmtsisbm bbbt otese s mm et oS |
Mg - Noice Control engincer has fo Ccuv oub the. proceclure. discussecd...in. As..............
Qg Previous leckwre ho conbo] the noise eMsr e |

Lo lch besource

A 5ol e b iy

1o Por cit theccover

& © The most effecliue neice  condesl mebhocl 1. bo eliminals.. roise..ok the. SoUrCR ..
@—'JIMO\SC Control ot the Sourcel ,
(01 Cover the Source with sound onclosure Mok i
o cbwob Jhe tnwoided  Sounc] - bl ek Bwieg
SSSESSEN T S T N LY NS PR, SR T T NS
2l Selve. Vibredion roklem o T T et o TR . L ARTUIEC | 10 W e 1 AR
GRS, ......... bt SRR 8 i AT A
| (,J/\qnya..wa. modh. of operadion Bdis. sl RIS MAIES W S o Sl
= Bl 'Qef? u!c&fuﬁ Pressure. & .\ﬁlocilj..m.. ﬁwclsjs}ms[ejPJPN\BSﬂg}QMfC’JuCJ‘S:jSPm]
_ﬁ....@A...Sour&......re/ocmf‘fow T e R S S e e B e M

v

N
¢

o naest linad. with . ocushical. maderiad..........

MREIONRSMIRE............... 794

bbb

b

i.._?.L.al.é._....CQnsidﬂf eaclh o Y above mobhocls in. 0@ edederi] b
P
D M hospitals, hotels  must e prowclac}wnﬁs{avdbjdndnca’%am}ors

o ook will doe. hilized ine ,m.,.,e/edn'ca(.....pouzer,..,)n%ecmphbv.\..4‘.s&uq&ims.g.:lﬁgse_..................
YRV I abore are. covered witn .gouncl..QV.\C.[QS&J.@S....4’.@..,.4..Qj,l'l?.’),lh.aii,..__A.Tij(l‘\,@if‘..nﬁofse_..; .......................

ry % provice. o b.eétef...@/\virohwf.ﬁz(. e OCCULRINES e A

_‘;..........4..9.,Lal.e.g..w,e.will..,. learn how to. JLSBnSouno{ede?Sures

Scanned by CamScanner



N %olv,,ﬁ V,bmhoﬂpmum ............ T .................. ....................................................................... ,

;p V.,..'.’L‘......WQSJTf’....CQ.é&S./....KIOI‘SQ...‘ﬂQliOb/QN!S ~.oecur elue fo Vibrakion. problems . ln. oflerworl
....... insetim. fhase Vibralion problems. are Solved , noise Problens.  voill QJ"SQPPQCM--“-'---- (
‘,._.....__.sponfamgus/ Mt

aQECCuu,{PromVnﬁdnmco.lwbrm[lar\scowse] + Sleps of goluim(j. o Vibredion problem: ...
1 Construcking. e methemodical mock] ( Equokion o wokion) “oF fhe. physicol mackl..... o~
---4--.Ab.*j...A.Qipp{nj.i.y.\f)...th.sics.._fams,.Sucka&.c.,f\}eu)ﬁods‘ dlow:
@go,vtyg+ho_€€/tm41awa.QMoﬁol/\h:oszqm +Hhe response. of e okl ..
@Anuljzekwresponse,wveoﬁhmodd o 9& sicl of. Fhe vlboredion.. peblewm......
..‘...ou,.\A)Ml/.\.....w.cz....mgmii...i—o......%o.\.v.tﬂ:.....a.....V‘ibroinox\..._prob\QW\ 5 We hawe o Fnel out fe o ; O"
o CampPorank. which. hos.axcessiva. leue) of vinmbion Ge (argzamp/n‘udzvﬁ”.—
Vlbfa}/‘m\/moﬁwwoﬁ:ls, skt i wehaug.ano:gmcllvmr
\%\’Mgskophhaujw Comporants, We have fo locate 8% the ...
. Component. wnidn... hes. e gteafast level of vibrabion , since. ik contrbules...........

,_,__,,.@_,CQuplzhj..,..Xs...Q..Compfessgm ..................................................................................... s A Dl et b oot Siekoecnc 3 ‘

s Compressor
.................................................................................................................................................................. S— O3 Rt AL eV S
e ‘—(mﬂ ' P

Lwrond?

...................... _*_ i m

----------------------- \\\ 3 ke “\ seecarserecnad
Motor, )

=

e eesssmesssee————————— ot R R NP bectn'nag ..................................................................... [
No}@;Jw_..abaVz,...ComefjWa/r/bm...is.Caﬂad ‘mackine train... o I T i

...................................................................................................................................................................................................................................................

Iiﬁi’line&

Scanned by CamScanner



o= T 3 L e mmmsys ewnssm

uz

_ {—o oblain. e Spedlum of Hie norse .
% \ 1J ‘ e T ¥ \0'
| ceceresnsrireiBsitseestanhs onsnnesses NS00 sssid g enPeresSIReEsES vostaasdrate

# |

SAEARAE:

.................. Ea.cky..(:@mpomn} lqag a cerfayn. Jeecimc_jwa)\ow_%wlmhp ho_. Frequemcios.....

02 all CDM[)OV\QJNI'S So Hd  We . Can. . Cliscover...Lokich.. Cc:mpomf: has tho ...
................. f{equnm_jip LSince. i has. he. luj}uad‘ level. 02 Vibrodion..as. indicedacl in. //(.:L
clbo\)e f;aure W& hawe to Solve  Ha Vlk)mleDf'k [)fob U’£ #us Cmm{.’)omml

bb’bbib

Scanned by CamScanner



/I

oy

Bosecl on e provous - dligussion, e howe. ko icnkly . Beguacies of
By S, beccpnt foue Sose T om
the CO.M[)OWUL& cfE a bhearing . When a MW:() .........
SIS, any Otﬂpec@ or ifedularifies in .WQ—._.[“O.CQOJ%. .....
, %wPar_Qs_Or e rollin e&Ms exchles ...periocf‘lfcﬁ.‘.....l...‘ ........

JDre‘]UﬁmcFee A macking  woith ompednvebeaﬂﬁ‘j S& L

?“Q‘QM(@CM&J’?@} Mg %raﬁ,afwhfc}\aéaﬂpqggasqdeged"lm
@t ouler raca [Noke: £ is olon. slghtly Jower Hon T 05
?ﬂ.,§...m“wmﬁim s %zma&d..fu&mmaw g Fom Hha. hansducar

~ G fhe evite. whid clefect s

2 ,‘ e vibrotion

.%@Ballspmﬁzqm?j #w.- ke of wwd«adzfec!oh%ﬁmloallwads%s_
A iwerco or ol

M&%ﬁeﬁmg te rate ot which. He. . bewwi)’scaaﬂ,ro[-alzs,
:*tal.efmasg....fmqumabg olzpwd on He rpm of %L%ffg(%gwwga@#a—mmj
\.@@l@o#or’sbws Ress ngchuer\cj . e DtClJOLCQW{'

.M...,.f/;jur&...Shoms MCOMPOM "ol on incudion

_mokor. Anu _molor consicks Vr\c.mb.ce... arofor

% sholor. Motice Hhat te mbor o on.
_incluckion. molor ‘.fﬂas . bars-....ﬁbforg._bats pass....

A Frequucyi s debiecl a5 Wo o of which.....
e bars.. fPuss o Pred] pmf- |

X
l
L
\
\

Scanned by CamScanner



!% /

g ® fon hacks [uss Freguency: sovemokers are equipped mlmQ)"ma‘v’ormof,fj

g putPoses- fan blacles Pass Jeequ.um) i clfind o e rate at which the blaclay

g of e fon poss a 'ﬁ/XQC{ Painl-

=g - Fan bhcles Pass ﬁ‘:C/wcucj - RPH of lhe Slaom X humbef op Pa;\ | b/aclzs

=%

=$ e Check Hhe {:? we of Hhe mec s Iain %k notice. il H«ﬂ_ Mébr I/\as Ql’)eaﬂsz |

=] Asguniiﬂ Hat lthe A o w:)s ave ickuleal ,one. con conclude  Hhak oo
2@ Molor hae 4 ﬁ?ﬁuauciex s prlamad hebw:

H l;)ca; :‘;9 ﬁetfucmieg

@+ L RolortTbers Trequaney

ﬂ. ﬁ)p\ i’)laclﬂ-s fre?umc\(j

&

6 frec] Loncies

2 ®C0up/j'ﬁ7m£29umc Y The adjacand. .ﬁiﬁur@ ..........................
B Shows ajaw Hype Couplin Jwhich. Connects .
P e compressor, So Hhal thoyy run withe
B e <eme RPH. e . . e e

00066

r) CoupJ,Aj‘frec]chj = RPH x numloercredaws Tl

8 ® Voo pog PfecIuﬂWj  The odjacsnl Pgure. .
...,...ﬁlz.\oms..%lﬁ%..cowpowks ._O]Q. Qa CQ/WLn)-Dujaf
@ . CompressorThe rm/,zadlzr 010 Hho. . Compresor.........
.._W._has..._\,hms._-...Vama.. [ass ﬂec,uavmijrsx%u
@ (vlc ol whith the vives P Fe impelles.......
‘passaipf)(ed[)o{& b

Centrifugal compressor schematic diagram

8 - Vasc s Beguney RPH of b Shabh Knamber of Vores .

----- 5;@
. HEADID net

i
l

1
|
t
[

L 'BY

Scanned by CémScanner



o /[

......................................... s s

.V_..o...CJ/.\ﬂC/(..}MV.madu‘uL [raiy\ ‘Q’ﬁure A nohce et W COM/”ES(’O" has 2 bear,iy,\f)g.ﬂ

.....vA.SSumi. gl&.ﬂﬂm ljcau'rtq}s,,are_ id,Ctt.H(cJ/ome Caun Comdudz ﬂuf H"L
----COWPWSSOK”/MS‘ . .FPrecl wcies & as eXP/aimc} Jelow

............... 4 — beqv.'/}/.w)... ‘fre LLONCIES

............... Vane . Pass .. equancy

L .g‘\n&,”all.."f{e&}.

oQHNS‘Q{@C,m@’;o%olmMV«bmhon PIOBICM: e

Moo complibude..of \ibiakon. by reclesigring He. fan blackes jVe.con. eler..........
7 [Dincrease. Mo Hicknass of the. blacks. 21SkiPn e blacks ..o

y Mmh%IMofwbral:MWﬁwffenble =S TR PIC TR ) N

g Hichnes )i gead il @b os Flesbilby N g e 2 gpi

mnmlc)u\med) We. canrzcocjwm%b\asoum
......... [

'.fﬁfﬁlfa"'iﬁf"?;_f&gp;;!;;lzﬂ;f'i;;jﬁ;lig/@t@;po.s;Qeqma,m@;@c;"'j'j"'fff...l_

Al.‘:ii;lz'.net

Scanned by CamScanner



Eme/) e lctwl)pj all He frequamaes mQ
A Ml IOQOJW\ﬁg Qre xdﬁ_n[’lcg\'

‘ jﬁar foli JPass qucl“’m"j o7[») a/mr/i + j;wf lwﬂ\/_gf *gLuenty.. Q‘Q j,aar
@ 4 bectmﬁ frecl wendes o Shatb] + Lf bearing. ffe?ueuae.: of. %P/—l = /Oﬁzcl,__.
-® o 44?,’)‘
S L _________________________ Py, W .............................................................
T3 A.IHA.OLA?IA. H/w_ beannf)g are iclmtical, We. Calculakicl Hm_ bectfu/ﬁ

ol f[ec]uwoe,s twice. because N 3= N, ( Recall: bearin, uencles.cle.
9 o o RPH o fhe szw@) j e? M‘.

.. rlgourca. mlw%:ow S
D (Fis.. Q...].Q_w -cost Soluhion be]zmzmiz Hm NI I)@ ﬂ«sL Sour@_og nose_ in.

@ AT e ~,l_§;.",,

Scanned by'uCamScanner



e T 3710 /20 Tl

.j'@-c«(m’ti_nu&amdfse Control ot HAO.ASow& - | e g TR
i 4:[:{:'\/”0(0.}‘]’0[/\ I%qu*ioﬂ TR B b i i i s b

ool Fom machorial vk o ‘ - AL — .

o -
. " T3 — I Coider & Bred Vit polem,
“"re{XESen ; , /E_f» Mmoo o Benn .

-i -------------------------------------------- | __,‘.a&%n.,shafé (bmrkrﬁs

ﬂe%ﬁouf“ .goafv is lo reduce noise . Causeo/bjwbralmn‘!?aprm"ed‘%
-3‘«~-~-»533L€Mw£mm... e unclesireble. Vil rakion We. ha
»y. On.Ou Syskem. I

. —> The-mest important parawelir Hhed We. con o hfnjmwmgb\omsm
. SHeck £ L) on P syshem io TR = Tranemisbilib Dabic,

..........................................................................................................................
A}

o > VR = s qquwhi‘fj ok Mm%uzac%wpadefafofca_ ...... o V\’O\ ................................
ol SYshema e e S S e s R
2 > 1P o homonic forca is acHVS_o_r.\ . Msgskm,ofovlous‘lj,%‘gmw:ﬁ
,;;CQWSG,O\CLSP'QCD—MQW‘? n o Sjsw(‘a%mmgm ..... will. move. back K.
a%rﬂua}»wffk - equ ibeiwm Posibion.

> As _a_ n esull of ,H«js._.cleP./qmw,...M..3upp.or/:.s£mc£ur@...(A.w.laida........A.__..._.......

Y 15 (e presentec) by the SLIPPmsﬂdampl®Ws>wlllbeS'ul:,Je e olljﬂ
2 to.a Fore. This Lronemithel force lo 4&&..S..q,ppod.......,Sfmcmcg.....,‘.is..._.ca,iymmbj“,.f_',r; _

v Sf_r; W 3+C&(£T:{rfon§wuﬂ€dpof&)

2 L>TThe Yoo o/xpe,nenco,dbjJ(LLsqpporfsiruc#wa(bearmgs}:solaslgmizd
- You_have 4o know \what force. He Sur)r)orl—SmLmdufek&Sl- |

Q

Scanned by CamScanner



P~

R e e

,...@.Muvl{am\a}imﬂﬂ.. IR s QLLQ.‘MA as E:UowS'-

. m Havaum :Po(c;z_ f!a!\'SMtHQCI T~
Haxtmuw\ f;.(cg app//ed Cme

-—-»We, ore.. %omg lo.. ﬂnc} Mse valuas\’ ,
e The. Porco.. QPPJ,QA on. e gjqw e \'?G:>= sinwk (harmomc, Poch) ‘
Ha)& ‘ﬁ:rta, appllacl ....... Amphjruclz O‘F PU) [—: :
--------- QQ-Ca“ From. Vibrakans... Course. . el
o \When.. o masy - =Sprin. .~domper StjgfetM 15 gu{oJe,dEJ o a kanmouuc
............. fom_.ﬁc@.....r..smt ils dzsp/acww!- yLE) s given bj
................................ "’"’“Har) E o ‘ | Sm wé ﬁ)
............................... LR T D

E k) sin(wt- )f Cibfal___ xw cns(ww)i
L KN (-r2). +(2.fr) K,_ '\}(l (28"

- o - —

Scanned by CamScanner



= \uh@re,

> |
\.’.A‘?+A; [gmé %w\(wb Cb)—f—Cos@ oS KwL qﬁ)]

e

Scanned by CamScanner



\[1 ~+ (C\ﬂ)z PRI ,whuz_r_:.,ﬁtqu,sw\g..?

v

= mox. frongmitied Porce.

Twmax. appled Foree
o %‘ \JTU "f'(l‘\s ’)2)
NG i)t

A It al-{a :

e’ \i l.*(zfr)z |

—

MM

NEPSE

'&mrj |

Scanned by CamScanner



itk

-

o %m-...msl- he mim‘mf’éec, o recdluce e ,unpleasau): ; e?[?peol-&eﬂw .
.= ‘-’Q’/U"Bﬁ‘”chon JE(E) on e Support Sirucl—urea;l'—l—hp_'sﬂsl-em

= — | TR I Plotkec]  agqamst r for- vartous va/uzsoff
- wirgh QMP,;Pl‘C&l{M .

[ =1

-

N,

. TR :- llt\_ : - Vibrokion isotah'on.,'&qm ................................................................... "
= .. 1{ 1 sle

! \
=Y |
-3

I\

T >, We can  ncrease. 1 . bﬂ ............................................... NS R £ L) it

[N

.............................................. \K 'E»X [ Ir\umsirﬁ BTV S&%ﬁmssswécﬁlr&::j;mm@
@ Qec‘,uunj Koo %S

@ [nU@Si\g,m f\?%omhnw—%,ad‘i”\jQLGHILIOMMQSS{‘O
4 Sustem is nol an effedive. solubion, sinca e original

..................................................................................................................................................

Scanned by CamScanner



—

.‘@,‘.,V‘ibm}im\ ..... absorber . i
e B e Systen mush opanie of wewa ik will ke subjecked to ..
Ot eXFeeme (euel of Vibmahion » To Solu - s problem o mots: IS .. iy
m*rbducccl fo the 0113:‘#1&.[ Sgsﬁem Jchrougl«, a Spr‘i/\j 0% %howu\ helow .

I L A
by \ L

— Cx..%il\ale‘..o\eﬂm,“p‘e ff&doﬂ B YereRre, Lowill havwe % .m}uml___‘_

T e

-—9[19 %Lfreqmejreqsomﬂxn%m is PIoH—,e:l ﬁf hoda __Sﬂsts
. hown aboue, We..will_ohkin. M.ufo[[c:wl‘vju PR SO o -
P T | VOO L~ od | RIS

| C‘r’w, System. beceame a A DOF. '555%%,

- -

Scanned by CamScanner



- E:

- il

»D — laler we will discus how to Fud m, ZKa b He vibadion absorser.
= . Nole . Whalt e H() = F?eclwm response _qu\le'omP U et ik B o
9 Locall: Whan o Macs spring clamper system 15 subjeclsc) b hormonic. o
ﬁA...,..fom,,i%A.d«'splaww s oyiuer bj e g TS

H(r)

D MNolice thaf He maximum olisplacoment expen'emcacl ijML gﬁ,dem's
D Y m Eﬁ: x H(r) s

.........................................................................................................................................................................

Scanned by CamScanner




™ -.s,Nom wWe will oliscuge Some d\orader:gha, o Sound woue
= [F] Sound speed:

S The %PQ‘ZD‘ C"p Sound dﬁpev\ds on He Qlasf—nub K. dms‘b aeﬂu-
P medium . Checkbhe. Following video  to wderstand] . ts. 2PRick ob
=3  the Bulk modulus ¢, cl.wgib o Ihe modium on tha Sourel. gpqu
=9 . Vole: Bulk modulus: is chPined as He pressure . requirecl Ap. o Compmss
:ﬁ o it volume 1w’ B F Yo ducrease fh voluma. bﬂanawouul—ap ...... ATV.’.‘.....(.;..(Z ..............
iﬁ ‘L indrcates, how hard to Com) ress amatma’,.) .......................................................................... P R
% i | Rttps:/Iwww . youtube.com/watch?v=yF4cvbAYjwl&feature=share&fbclid=IwAROksdYn | -
fﬂ 3 LM[/\ L 6QZZcwt7J_90_ypBmwl2UcEszp85SQkCiLxK9KK4BXvktdEpd90 |
-
%ED Houo Obe‘odes apfed Sc)w«\cl waue‘_? ......................................................................................................
ﬂ Whea Sound Wl a ma.tena' Yireo JrhAV(js Can.. \r\ﬂppe)'\ ...........................................................................
WiRePleckion
;—-’a ____________ Seund is leunced P a surface . THs ucually . occurs on Flal rigid
sﬁ’? %uff):(cas with. a lof OE mass Jike concrele  or brck walls:Recause. MSDMCJ ........

ug wowe Coik penctroli Very for into the Surface, e Waue. 15 Fumed. back..
Hg onikelf. The sound boumttj back £ e swbaco. crears an. echal..

.@W ........... | | R o= P S

.,4 12] O TTrONSIULSSIDI S e s e s Ggene E
__________ Some. of Hhe sound  con Pemtraiz tbuv\ B ST AN e Lo
-Qr\ QOSOIPHON: L

.......... As sound. trauels Hnrou e\ Suﬂ!—)a& abSorpﬁton may. oecur.. Sinee Soundl ;

. 0. reaulur Vibration ef aloms 6r mo[ecda;_. S’owabﬂﬁa_k/mé:c, j ;‘”‘T

 of B molecuks is lost K durnec info beal.(ie absorphion. is e process. ...

: : ..‘...bf Cowaertme, the Kirebic. Wj‘lj 079 tha. mulecudes. mlo.. M) The best...
_absorphive. vedirial 16 Pull of boles Mok Mo wbm@mj vleciles Cam . ,

= bounte omunc in Kloss Huir kinukc ewzrjj The.. e,wﬁ lost as. hest..
e 15 b smt small fo ke folb

Scanned by CamScanner



/

B
w N
- —

gound __________ ‘/E Sound Warg

@Cowpldi.. Hansmission. will.occwr..

a4 Qaflediow will ek o, sine s,

memisrone. 4,L\om‘.wgli%b[:€,,...hnass, e

r Absorphione will _nob occur.

FE{&;L.C =rme le« S T e R

| QQ f/ec. l'r ohg&——

SO“V\J

|5

| ——> l’fOV\SMfsgion

N;Transmuss:on w:tl occur. Sine... ll— is W.z. _
Q. ”NV\ \Uaﬂ

ey Adiltle ,,reﬂgdrﬁ.omwmtl\.,..,omr,...bemm_“

Mon reflection will occur compared] ...
) ‘..'..i,o.,,Cosafl‘,,.....%m.c:g_..‘..t#..Ahcks..,.,mfe..”.Mass.-...,

................................................

)

[ (’Mﬂq'o‘maﬂ ..... (S MASSIVNL).

oy Absorplion will occur, Since. tas. ..
V:bml-zrﬂ._,moleculbs will Wk e,
eo{?ﬂs & e woll Zlose. Jr(mr

- -

e
ilaad

Scanned by CamScanner



|y Complel. rePlckion will..occur, @ines

N Tranemision. will nok occur, Sin@ ta ...

eRid wall

Scanned by CamScanner



DTPES OP Souml WIS bmecf on the Shape o*“i«o_ WOUL
BE Spl/\swml NR— - aylinddncal 3-plane

@ gl (

%o\md
CLooSeare
,...e.'g‘s,.micrqahom‘.,. e Ej pipe ej duc('s C’p ar .
e afow of Gors  Condi howwﬁ Systems - .

oln Has Course ,We... w:l{ Mj abaj w»#« pant goumd Sources (i-Q. »-»Hﬁﬂ e”“/ """"""
Sphsrical.. wave) | | I
[j ACouSlec_ power (Soumol pouuer> %ouncl IﬂhlenSan ,,anc/ S:uno/ ,prsssure.- Wlxm_l-'_..

1S J;ha_ohf&remﬁ ....................................................
> These . Q. terms  measwre.. dlFerent cxspeds of Sound, wa Can aﬂ bz

. expresgao! in_cecibels. A clheibe is. nof unk of measure, bud rather. ._
_.a. ]oﬂarﬂhwc o hetwen. Q.numbers. (o mecsurec! c]uamlfg Ha. &

HQQSW\L ........................................ HeasurEMW\f LLvu*‘ - : Qé»"nmo‘n{j mpcn‘e:l. Mot &

olB (rf e x02 W) "fff"fffﬁﬁﬁ"fﬁ
.
~dB (ref Kis™ W/m’-)

e (,Ef m&m)

‘ r‘aﬁeluﬂ}

AEAMID net . : W] g
5 Loah
F)

Scanhed by CamScanner



&

/[

¢4

—s An analogu betwen a haler placod in ev cold raom , versus o Sound
ehu'HWJ ohject in C}u'.ﬂ" reom, Can e used fo illuskraly the differences

belweun pressure , power ¥ mlewsihj

$ 4 44

“m?—m ,Oou)cz (WnH-S) %ounci Pou)er (Wd@s)
Meak “Flow (on;s[ m") = Soundl I'Vllensib (Walt'i / MLB
"WEmpemLu{r‘e k olﬂjfees\ Z%f)uyd Pressure (Pa\

b

bbb 550506565551

'VTE?—Mporculurc K SOLU\CJ [Pressure S S S T - L
Ak ewery Position n the reom, Hae 5 a %pzo‘?)c femperafure. lewol whicla is. mtasured
n clcj rees . Likowise jak evory position 1 e reom wille He sounel Sourte ,there
1S o Parkicular Sound pressure foual Which 75 messured in Pascals: s heat is procluced
e femperatue level /s l«fj}mf Closer to the heatai-- ks Femperalure, Hao Souncl
presure. s Wi closer Jo #he. Poice eMHxliuﬁ. Ochcl-r.eoik.Soumd..pfessure,,_._?g,_____
‘Jempo,m}um pey\o\ on Y locadion _cliSn‘QV\Co., QN&&&OM%OBJQd‘

. gouv\cl, Power 9\ lf\aaﬁ/ pouoaf oo S e S e R
+The eoker operabes & porticular amount of heak por M-hpquerreqwﬁd

Voo j,uwolz s haal i the Sume, Mo madter Whaf{-kfzmpe(afwcdphmm
Heaker power 15 Maasared in Watls. Souncl Power. opera{’isouL{LmSmm{pﬂnapoj
\ W%ounc} Power G£ O Sowrta fs ‘%o\ef«j v a _pfoper aﬁg #ADJ-SOQIGZ.)OJAC{

[ N iholﬂ()@z\dmf b the Sound Presswe. leveds m%a_rwmgouhépawexm

e Sowdd inbonsihy H ek Pl T
Pl Thw o sound . This ﬁozjj is obserued ouerqueq '?gtc_aléq Wl\me

i A e uniks P Sound mtensily ere Wmz

__j‘

s

Scanned by CamScanner



yo

*os Conei chor tha. Q)){owi(\j poil  Souncl Souree

' Assume Hal the poink Sourca Tepresewds o machie ruming edr S&ao{b, |

, Skr‘e(i.e lf‘ s QM)#/'VLJ S Conslewd  Gmount of goundew/% fer unik I-wa}
W.:Cemsiqml)' . s e AR R
’ASSUWUL a -"Dfe-ﬂ- ﬁe./c’ (ﬁev Hre are 4o ./I)arr/'efs A H/\oul‘ ..mo:y. Cause ...CLbSarpHoﬂt

5 * Sound Tnbasly T= W (acoushic. Pouer) oo

”_4_‘_.1,'@,,9%;1;0;4 1) - W PR S —————————
L

........................................................................................................................

'\ MEACIT net

Scanned by CamScanner



represepfoc) Rt ‘ 6/ lO /’,lolq ('gun

_s,goumcj waues Can. 1‘)?L§$gzbt§> in. ol‘ﬁffmui...m%s CJ«rzd« %\L %f{owwﬁ vicLﬂD
F— b..._unoltrslaml how Can We represena‘ Som/\c[ waves.. k... learn.. 2. haw.... pafamu'zrs
- Such..os - Peried iErec\umg«j L. Wewe-. [eug;% ........................................................................................................... _

....................... |https://www.youtube.com/watch?v=-_xZZt99MzY &feature=share&fbclid=IwAR25-7MzFfXwad
2 Lifllz\ RSY4di2UcD83b964TQO6baSwYIlur5023jeBtWBCy8iBl4

B e et i & £

= represents e Pressure - F@,Praseul-s Ha . Pressure.. thod( o .
.. Variakion " of a corfain ‘. oiha certain nshank Wit posjf-:ou\
 Position” will e POU<P, Sin(K I ¢>)
.......................................... P('X)J va' el o QJLD ) <*——m¢£AL?grbc?m ‘P =
..... —>Check aleo e ﬁ)/owmﬂ viceo ., wwich prlaw\g....hm: fo. :eml%%amd

____________ Speecl g R R e A o B

« |ink [https:/mww.youtube.com/watch?
.......... T T lv=UgE2GIQwUCwW&feature=share&fbclid=IwAR3wJpiLZu4Na9rrHmau94ZpcXg-
...;eONthLz4GVmOplf1tNgWc6Czgm7DC88

. Can We B Pl 3TN F A S (151
Bosed on the Previous v:clr.o, wWe @n  concl ucla. %a/t e, 20und . Weowe
travels a complele Wave MﬂMQ\ ofler T Sewwlg

Pen ‘ :
PL?L) y @ ": =0 {', ’( : . - L
g ‘1\.‘-‘/-_ -bPlL Z) Q,J.»:o ..... C—La /f ....................
I W@{: O)LU-O Il Jp_,.; a, |7,,|
¥ RPN, FET- X1 Fr IR LTS o
e ‘ o)

lilllltkbtttﬁbbb%&é

Scanned by CamScanner



QE’,CQ” QfoMCa]cufus DO PR, - S S TC B S AR 1l 1 3 e
BP0z, P-2) has e Some plob.as Plx) bub gifled EDwafs

N
N a \\
'
v

_mm@%d%@%@g§%ﬁQ@%@@£@l@@lﬁiiﬁ
‘qure, in the Previous pagp_

aSSume. E represenks o aﬁouMP cfp Sk‘?l‘ afler E Se::ovds
P(X)=P° sin( K + ¢)

POh)=p sin(K(a-h) + ¢ )

A we Sad belpafé e Souna’ \Wee. . #aualls '}\ aﬂ‘?r —IJSecmo(s

............................................ A ——TT ] Meteh tic ‘.:.'..._.......,.....
T Boped of une

Y
z’
>

/"\
>0~
P{
"E‘
ﬂ\-
+

\‘i

;9
R
c‘\

k/

i

~ Scanned by CamScanner



AT DA A T A r

Wo, Con.. brn’i{j
D \Waves dhol are Shiflecl ﬁ Ou»l- ;kas S OO MO A s

Ry PR SRR

Sounc] waue

. JHAL Souytc[' Howw bam _____ wa} prwa% low
) bQIFﬁLmﬂSMI#QL‘( #lmug}t ‘H\am W@P ..................................................................................................... e e ]

o-ﬁ -Hmz. %owd So;zrce a.£ a. Crzrlam ms{szE {:

Think about what happens when a soundwave "hits" a wall. Really what that means is that there's a high_

.-.. pressure area on one side of the wall (normal pressure on the other) followed by that high pressure area

becoming a low pressure area.

Sao while the sound wave's pressure is high, the air is pushing the wall, causing it to move a bit. This
stretches the elastic mediums within the wall (like pushing on a block of jellg). Eventually these elastic
forces cause the far side of the wall to move, which pushes on the air on the other side, transmitting the

- sound. When the low pressure region hits, the elastic energy pushes the wall back towards this low

LA LI ret

pressure area. Once again, this transmits the sound to the other side.

For low frequency sounds this is most of the story. The movement of the wall is relatively fast compared to
the period of the sound wave. For high frequency sounds, howevey it gets more interesting. With high
frequenq.‘ sounds, the low pressnre trough might occur while much of the energy of the sound wave is still
propagating through the wall (the jello is still sqmshei and hasn’t had a chance to release outwards
towards the other side). Now the elastic energy in this wall is "happy” to go in any direction, so when the
low pressnre wave starts to form in the air, some of the energy put into the wall in the high pressure phase
doesn't ever get through the wall. It is instead "put to work” pulling the wall back to its original shape.
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. TABLE- Rcconuncndcd array of microphone
P -+ dnovovuiemiioitnnposndiidenaa bmsiaersosss positions in a free field™
No, % y -
................................................... v = v e
1 ~-0.99 0 0.15
.................................................. 2 0.50 —0.86 0.15
3 0.50 - 0.86 0.15 i
4 —0.45 0.77 0.45
5 -0.45 -0.77 0.45
6 0.89 0 0.45
7 0.33 0.57 0.75
8 —0.66 0 0.75
9 0.33 -0.57 0.75 )
10 0 0 1.0 £
“11 0.99 0 -0.15
12 -0.50 0.86 -0.15
13 -0.50 —-0.86 -0.15
14 0.45 —-0.77 —0.45
15 0.45 0.77 —0.45
16 —-0.89 0 —0.45
17 -0.33 —-0.57 -0.75
18 0.66 0 -0.75
19 —-0.33 0.57 -0.75
20 0 0 -1.0
" : The locations of 20 points associated with equal
-------------- R SR STV areas on the surface of a Sphere’of radius r are
' shown in this table which gives the Cartesian coor-
dinates (x, y, z) with origin at the centre of the
source. The z-axis is chosen perpendicularly up-
ward from a horizontal plane (z=0). 7 =0 2 e Ui diin o n s Ko g Ml o T e
* (Reproduced by permission of the British Stan B all *
dards Institution, London.) : 2 4 i ?‘,“ g
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Fig. W Location of microphones for a 10-point ‘hemispherical. measmgx&cm
(Reproduced by permission of the British Standards Institution, London).”™ !

TABLE @ Coordinates of measuring points on a hemispherical surface®'*'¥

(a). Coordinates of key measurement (b) Recommended microphone posi-

e e %

points tions when the source emits predomin-
"ol pure tones™, ¥ il
No. = ¥ z No. £ ¥ < !
r r r r r ¢
1 -0.99 0 0.15 1 0.16 -0.96 0.22 !
2 0.50 -0.86 0.15 2 0.78 -0.60 020 |
3 0.50 0.86 0.15 3 0.78 0.55 0.31 i
4 -0.45 0.77 0.45 4 0.16 090 041 3
5 -0.45 -0.77 0.45 5 -0.83 0.32 0.45 P
6 0.89 0 0.45 6 0.83 -0.40 0.38 b
7 0.33 0.57 0.75 7 -0.26 -0.65 071 ¢ it
8 —-0.66 0 0.75 8 0.74 -0.07 0.67 D
9 0.33 -0.57 0.75 9 -0.26 0.50 0.83 :
10 0 0 1.0 10 0.10 -0.10 0.99

* If the source emits predominant pure tones, strong interference effects may
occur if several microphone positions are placed at the same height above the
reflecting plane. In such cases the use of a microphone array with the coordinates
given in (b) is recommended. ‘

t (Reproduced by permission of the British Standards Institution, London.)
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Band Band Loudness Index M Loudness | Loudness
Level (sones) Level
(dB) Central Frequency (H) (phones)
315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 T go00
20 | 018 | 03 | 045 | ne! 0.25 20
27 022 | 035 | 05 | 067 0.27 2/
22 0.07 | 026 | 04 | 055 | 073 0.29 22
23 012 ] 03 | 045 | 06/ 0.8 0.31 23
24 016 | 035 0.5 | 067 | 087 0.33 24
25 0.21 04 055 1 073 | 094 0.33 25
26 0.26 | 045 | 061 0.8 1.02 0.38 26
27 0.31 0.5 0.67 | 0.87 1.1 0.41 27
28 0.07 | 037 | 055 | 073 | 0.99 | 118 0.44 28
29 0.12 | 043 0.61 0.8 1.02 127 0.47 29
30 0.16 | 049 | 0.67 | 087 11 1.35 0.5 30
3] 021 | 055 | 073 | 094 | 178 | 1.44 0.54 31
32 0.26 | 06! 0.8 102 | 127 | 154 0.57 32
33 031 | 067 | 087 11 135 | 1.64 0.62 33
34 0.07 | 037 | 073 | 0.94 118 144 1.75 0.66 34
35 0.12 | 043 | 0.8 102 | 127 | 154 | 187 0.71 35
36 0.16 | 049 | 087 | 11 135 | 164 | 1.99 0.76 36
37 021 | 055 | 094 | 118 1.44 1.75 211 0.81 37
38 026 | 062 | 102 | 127 | 154 | 187 | 224 0.87 38
39 0.31 | 0.69 1.1 1.35 1.64 1.99 2.38 0.93 39
40 007 | 037 | 077 | 1.18 | 144 | 175 | 241 | 253 1.0 40
4] 012 | 043 ] 085 | 127 | 154 | 187 | 224 | 268 1.07 41
42 016 | 049 | 094 | 135 | 1.64 | 199 | 238 | 2.84 i15 42
43 021 | 055 | 104 | 144 175 | 217 | 233 3.0 1.23 43
+4 026 | 0.62 | 1.13 | 154 | 1.87 | 224 | 268 3.2 1.32 44
43 031 ] 069 | 1.23 | 164 | 199 | 238 | 284 34 141 45
46 007 1037 077 | 1331 175 | 211 | 2.33 3.0 3.6 1.32 46
47 012 | 043 | 085 | 144 | 187 | 224 | 268 32 3.8 1.62 47
48 0.16 | 049 | 094 | 156 | 199 | 238 | 284 3.4 4.1 1.74 48
49 021 | 055 | 104 | 169 | 2171 | 2.53 3.0 36 4.3 1.87 49
50 026 | 062 | 1.13 | 1.82 | 224 | 2.68 32 3.8 4.6 2.0 50
31 03/ [ 069 | 123 | 196 | 238 | 2.84 3.4 4.] 4.9 2.14 5]
52 037 1077 | 133 | 211 | 253 30 36 43 5.2 2.3 52
53 043 | 085 | 144 | 224 | 268 | 3.2 3.8 4.6 5.5 2.46 53
54 049 | 094 | 156 | 238 | 284 | 34 4.1 4.9 5.8 2.64 54
35 055 | 104 | 169 | 253 | 3.0 36 4.3 5.2 6.2 2.83 55
56 062 | 1.13 ] 182 | 268 | 3.2 3.8 1.6 5.5 6.6 3.03 56
57 069 | 123 196 | 284 | 34 4.1 4.9 5.8 7.0 3.25 57
58 077 |1 133 211 ] 30 3.6 4.3 5.2 6.2 7.4 3.48 58
59 085 | 144 | 227 | 32 38 4.6 5.5 6.6 7.8 3.73 59
60 094 | 1.56 | 2.44 | 3.4 4.7 4.9 5.8 7.0 8.3 4.0 60
61 104 | 169 | 262 | 356 4.3 5.2 6.2 7.4 8.8 4.29 61
62 113 | 182 | 281 | 38 4.6 5.5 6.6 7.8 9.3 4.59 62
63 123 | 196 | 3.0 4.1 4.9 5.8 7.0 8.3 9.9 4.92 63
64 133 | 201 | 32 4.3 5.2 6.2 7.4 88 10.5 5.28 64
65 144 | 227 | 35 4.6 55 6.6 7.8 9.3 1.1 5.66 65
66 156 | 244 | 3.7 4.9 5.8 7.0 8.3 9.9 11.8 6.06 66
67 1.69 | 262 | 4.0 5.2 6.2 7.4 8.8 10.5 12.6 6.5 67
68 1.82 | 281 | 4.3 5.5 6.6 7.8 9.3 11.1 13.5 6.96 68
69 1.96 | 3.0 4.7 5.8 7.0 8.3 9.9 118 | 144 7.46 69
70 211 | 32 5.0 6.2 7.4 8.8 10.5 12.6 15.3 8.0 70
71 227 | 3.5 5.4 6.6 7.8 9.3 1.1 13.5 16.4 8.6 71
72 244 | 3.7 5.8 7.0 83 9.9 11.8 14.4 17.5 9.2 72
73 262 | 4.0 6.2 7.4 8.8 10.5 12.6 15.3 18.7 9.8 73
74 2.81 4.3 6.6 7.8 9.3 1.1 13.5 164 | 20.0 10.6 74
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Continue:

Band Band Loudness Index W Loudness Loudness
Level (sones) Level
(dB) Central Frequency (Hz) (phones)
315 | 63 | 125 | 250 | 500 | 000 | 2000 | 4000 | 8000
73 3.0 47 7.0 83 9.9 118 | 144 175 | 214 1.3 75
7 32 | 50 | 74 | 88 | 105 126 | 153 | 187 | 230 12,1 76
7 33 | 34 | 78 | 93 | 117 [T 135 | 164 | 200 | 247 /3.0 77
78 37 | 38 | 83 | 99 [ 118 [ 44 | 175 | 24 | 265 13.9 78
= 40 | 62 | 88 | 105 | 126 [ 753 | 187 | 230 | 285 14.9 79
S0 43 | 67 | 93 | 111 | U35 | 164 | 200 | 247 | 305 16.0 80
S/ T 4 72| 99 | 18 | 44 | 175 | 214 | 265 | 329 17.1 81
$2 5.0 | 77 | 105 | 126 | U153 [ 757 | 23.0 | 285 | 353 18.4 82
83 SA | 82 | I | 135 | 164 | 200 | 247 | 305 | 380 19.7 83
84 58 | 88 | M8 | 44 | 175 [ 274 | 265 | 329 4] 211 84
83 62 | 94 | 126 | 153 | 187 | 230 | 285 | 353 44 226 85
86 67 | 100 | 135 | 164 | 200 | 277 | 305 | 380 48 24.3 86
57 72 | 109 | N4 | 175 [ 219 [ 265 | 329 4l 52 26.0 87
§S 77 [ 117 | 153 | 187 7230 | 285 | 353 44 56 279 88
89 82 126 | 164 | 200 | 247 30.5 38.0 48 6/ 29.9 89
90 88 | 136 | 175 | 214 | 265 | 320 4] 52 66 320 90
9/ 94 | 48 | 187 [ 230 | 285 | 333 44 56 71 343 9/
92 101 | 160 | 200 | 247 | 305 | 350 48 61 77 36.8 92
93 109 | 173 | 214 | 265 | 320 | 45 52 66 83 39.4 93
91 107 1187 | 230 | 285 [ 353 [ 44 56 71 90 422 94
95 126 | 20.0 | 247 | 305 | 380 | 43 61 77 97 45.3 95
96 136 | 214 | 265 | 320 | 47 52 66 83 105 483 96
97 148 1230 | 285 | 353 | 44 56 71 90 113 52.0 97
98 160 | 24.7 | 305 | 380 | 48 61 77 97 12] 557 98
99 173 | 265 | 329 | 41 52 66 83 105 130 39.7 99
100 187 | 285 | 353 | 44 56 71 90 113 139 64.0 100
101 | 203 [ 305 | 380 | 48 61 77 97 121 149 68.6 10!
102 1 227 [ 329 4/ 52 66 83 105 130 | 160 73.5 102
103 | 240 [ 353 4 56 71 90 113 139 | 171 78.8 103
104 | 261 | 380 | 48 6/ 77 97 121 149 | 184 844 104
105 | 285 [ 41 52 66 83 05 | 130 | 160 | 197 90.5 105
106 | 310 | 44 56 71 90 13 | 139 | 171 | 211 97.0 106
107 [ 339 [ 48 61 77 97 121 149 | 184 | 226 104 107
108 | 369 | 32 66 83 | 105 | 130 | 760 | 7197 | 242 111 108
109 | 403 | 56 71 9 | 13 1 139 | 171 [ 211 | 260 119 109
110 41 61 77 97 | 121 | 149 | 184 | 226 | 278 128 110
111 49 66 83 105 | 130 | 160 | 197 | 242 | 298 137 1117
112 54 71 90 | 13 | 139 | 171 | 217 | 260 | 320 147 112
113 59 77 97 | 121 | 149 | 184 | 226 | 278 | 343 158 113
114 65 83 1 105 | 130 | 160 | 197 | 242 | 295 | 367 169 114
115 71 90 | 113 | 139 | 171 | 211 | 260 | 320 181 115
116 77 97 | 120 | 149 | 184 | 226 | 278 | 343 197 116
117 83 105 | 130 | 160 | 197 | 242 | 298 | 387 208 117
118 90 | 113 [ 139 [ 171 | 211 | 260 | 320 233 118
119 97 | 121 | 149 | 184 | 226 | 278 | 343 239 719
120 105 | 130 | 160 [ 197 | 242 | 298 | 367 256 120
121 113 139 171 211 260 320 274 121
122 121 | 149 | 184 | 226 | 278 | 343 294 122
123 130 | 160 | 197 | 242 | 298 | 367 303 123
124 139 | 170 | 211 | 260 | 320 338 124
123 149 184 226 278 343 362 125
Table-2.2
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I Ahsorber for Motor-Generator Set
EXAMPLE 9.16

A motor-genensior et Rhwvwn in Fig. 936, in deaigned o operuie in the speed mnge of 2000 10
4000 mme. However, the set i found 1o vihrate viokenty at & speed of 3000 mm due w a slight onbal-
#nce in the mioe 1 s proposed io pitsch g cantilever mounted [umiped-moss gheorber sysiem o elim-
inate the pmblem. When a cantilever carmying & trial mass of 2 kg tuned ta 3000 mm B attachad o
the act the mesulting natuml freguencies of the aysiom e found o be 2500 mpm amd 1300 rpm
Deaign the ahsarber i he anached (by specifving is mass and sviffness ) so thar the noursl freguen-
cie of the intal svstem il outside the opemting-speed range of the mobor-genemior wt

Soluthem: The natural frequencies b of the molor-generaior st and e of the alworher are ghen by

1 1
A .IIIJ'IL' W 1IIJ'I= {El}
The resonant frequencies {1y and [}y of the comhined system are given by Eq. (2.146). Since the
absorter(m =2 k) s imed, ey = wy = 31416 mds (comesponding o 3000 rpm1 Using the notation

m i {1
p=m—z. r|=—!. mnd r]=—1
I iy sy

E ] h‘l-ulnr 'nln:rll.l:ll'

A

Viheation
abworher

FIGURE 9.36 Mowrgencmtor set
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Eq (9.1 46) beooimes

¥

= (1 +§) T \,J(I +")1—1 (E2)

Since [}; =nd [}, are known io be 261 80 mdh for 2500 mpm) and 36652 mdhk (or 3500 mm),
nespectively, we find thar

_ﬂ!_!ﬁtﬂ_
N 36
; ¥ao
=—= = 1667
sy 31416
Hemee
F o
rf—(1+7)—1,‘(:+7)—|
o

#=('f'-;l)—: (E3)

Since ry, = 0LETTY, Eq (E.3) gives g = my/my = 01345 and my = my/ 001345 = 148699 kg. The
specified lower limit of [1; & 2000 rpm or 20944 md% and so

_ 0y 2mad
w3416

= (LOGGHT

With this value of ry, Eq (E3) gives o = sy /my = QU692 and my; = my{ 06942) = 103227 kg
With these values, the second resonsn frequency can be foursd from

which gives (1, = 44994 rpm. Larger than the specifiad opper limit of 4000 rpm. The spring stiff-
meas of the abworker i given by

iy = wfmy = (3416} 102227) = LOISE X 10° Kim
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(2 Y (%]
.I_T'?. = 1+ yr - W;EI" r= = (-El]
a=-rt+ )
At r=1, 1 l+ &% ¢ 15 =

e

At operating speed, T, = 04 and T= o212 5 Ep () Mves
1+ 4 (s Irﬂ} rt
G- ) = -
[j-r"'} +u[‘=.1||1} r
whieh , upen s-'mr]-‘f.'t,n.bu'pn, becomes

r4_20.7585 rF 33 = o = = 14.5447

v r= Yo L5844
B

Since LI, = G2-31L rﬂ-*fﬂth .= |2-&087 rul‘-"'n.-. = ‘J{'FT
k= ™= (l'iﬂi"j If 5. <557) = 12950 5054 N fm

' I!nln.i::lr 1 ddfmlJ L;

%= 12959 5054 Nfm
= 7 l: EEH":I(H inET}ék :u:.'} 448-L119 .__=

C= 1m i, ¥
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ma = 1.0 kg-m ; &= B00 to 2000 rpm = 83.7T8 to 200.44 rad /sec
[|'| we 7010 M ob 800 rp= sad 4796 W owi FW rpm
Fr 5Emnﬂumthupudm:q:;=ﬂ.nﬂ

To find k.
1L

P | asqaeet |7 _som
Relation be satisfed: —— _{I_l-r:}’-F[Efﬂl} ~ mewt

1
[ 1+ovomset |7 _ aooo

— 08540 ab =800 rpm
T =) +o028 ¢ = Ton
— i [J,1308 at =200 1
and Emu 0,1308 at w pm (1)
E':I."Jlﬂﬂlt—hllﬂtlldiﬂqu.tlllﬂﬂ-ﬂ-illw=EmI"Pm..'l‘tﬂbhl:ﬂ
1 + 0.0258 rf

= 0.7215

L4+rcf —27] + 0.0258 rf
or 1} —2.00983 ¢} —0.3841 =0 or rf = 21258 (positlve root)
or ry = LATE4
Equating the Jeft sida of Eq. (1) to 0.135 at w = 2000 rpm, we obiain
1 + 0.6258 r]

= (.019225
1+rf —2r} +0.0258 ¢}

or 1§ —3.3701 ] —53.8807 =0 or rj =0.2211 (pesitive root)
of ry =3.0300

200.44
By salooting ry = 3.0388, we chtaln w, = Y- S 0308

F
1.47A4 |8 gelectad, wa obtala «, = — = “'HE = 508887 rad fenc, Thus wy == 58,8007
rad [sec mntisfies the transmitied fores requirement at both ends of tha operating rpead.

= B2.9713 rad/oec. I ry =

r 1.4784

Verifleation:

L 0044
—_— = e— = 1, D80
At the speed 2000 rpm , the valus of r = ) == r 38,0087

1
}' =0.001008 < 0.1388 of Eq. [1).

1 + 03497
(1 — 13.8804)° + 0.3497

SilTnoan of the Iolatar:
k o= A ol - [200) (55.88877) = 04.2223 (10") N/m
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