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IATTRODUCTION
R.friS.mnt lc{ks hrv. .lw.ys bccn a fiujor conccm in rny an cond hioniB or rlfriScrtion r}!lcm.

Co3t! a$ociitcd vith rcfriS.rant rcphc.m.nt lld thc rllisbility of lhc uoit hav. 8ivcn ilttcm dcsi8rct3
lnd mnufactur.rs th. inc.ntivc lo l|cp thcac rlfriFrrnl loss$ to a minimum. Rcc.t y lhough. thc
cff€ct of rcfrigcrsnt di!.hargca oo rhc cnvironm€nt hr\€ cr.rtcd rn rdditional conccrn.

Oronc dcplciion hst b€comc a mrjor topic of inlcrclt in thc mtion snd ih. world. Th. Environ-
mcntrl Prot€ction AFncy (EPA) bclbrrs fully hslogcDst d chlorofluoroc|rbom (CFCb) rrc ooc of
th. c.u&i of ozonc dcplction. U Dfonuns!.ly ihc mo6t conmon rcf.i8rrtnt3 u!.d today in GfriSFration
applicrtion6 (RJ2, R-502) rr. rll CFC!. Thc propo&d EPA rcgul.tion! on CFCI lrc cxpcclcd to
aftcrt bo(h pri.. snd avrihbilily of th.t. r.friScrrnl. rnd will r..ult in . 8t!rl.r .mph3!i! on avoidiog
thc rccidcnhl dirchrg! of fully brlogcnrtcd CFC'3.

Crrlylc hls writtcn thc followio8 bullsti[ to silila cquipm.nt fiunufrclurcrs in thc d€.i8n of rEfriS-
cniion lnd sir conditioning ryltcm! to lvokt Efritcrtni linc vibrllion problcmi Vibnlion problcm3
crn oficn r$ult in brolcn r.trigprant lin.r. Thi! bulblin rddrct!.N dcailn rnd rctrolil conlidcrrtions
for rcfrig.nnt pipinS probl.m!.

REFRIGERANT LINE VIBRATION
THEONY
Crur.r ot vibratioo in dirchsr8. lircs cln b. primrrily !.pon!cd into thc follo$,in8 crtcSori.5:

l. Structural R.sooanccs
2. Forc.d Vibntion
J. Acoullic{l Rcro[nc6

Of th€ lbovc caulcs of vibr.tior. .tnrcrural r6on|nc6 rrc th. mod common caurc follou/td by
forc.d vibntioh .t|d rcoudicrl rc.omn .!. Vibnlion crn .Lo bc sur.d by multiplc combinttion3
of $c abow. Thc followinS will dilcu$ clch typc of vibrtiion in th€ ordcr li!t!d.

ATNUCTURAL REAONANCEA
structursl r.so nc.r occur wh.n thc n lllnlf&qucncy ofthcdi!.h.rfp pipin8 matchc! thcfrcquc&y
of th€ di$har8. g|' pulglions(.xcitiog frlqucncy). wh€n th€ cxcitinl frcqEncy fil|tchd thc fr.qu.ncy
of th. piping. thc vibntion of lhc pipin8 bccomc! g!.dy rmplifi.d. lftryin. I tuning fork, it h.t 3
rFcific fr.qulncy rh|| it rcrcrurer rt, rnd thrt ir vh.rr thc rno.t vib tion occun. ThinkiB of !
piping rylrcm !r s r€ry hrtc runing fork. it wouH hlvc to bc d6i8ncd .o thrt it did not hrvc r
stnrctursl r.rcmncc rt or n .r tha axaiting frrqucnry of thc 8e3 pultltionr. Th. rlronrnt fftqtEr|cy
b r function of rhc ttifinc'r rnd ru.. of thc lirE, A dir.b.t lilE rhould bcdctigi.d r!.tifrnd lilht
s! pdlibb to r!du.. thc cbnc. of vibnrion problcmr How.rcr. in ly.tcmt whcr. .t.rt rrd ttop kiclt
oroth.r !y!t m motion occun, flcxibility nu bcd..itrFd intothc pipin8lylEm rorbtorb thc molron.
A {ilT.rd li8ht dilchrrSp lirE vil hrvc r hiSlEr fEqucncy.t vhich it rc|oruL. thrn on thlt it Lts
rtilT.nd/or hr. mor! rLn. Troubb$nc dirchr8c f.r pul.rtio.! occurrt rlht lly low frtqucnckt,
ihcrcfoE rylt m! with highcr n tunl f.rgucoci.r will h{rr L:t chmc. of b.in8.ficct d by ttruclunl
rcron c.. St.uctunl .?.orurs rrt llry dilficuh to prcdicn. Exlcn.ivlly &.tin8 . Iriping ddtn in I
Lbor.tory cnvi.onm.nt, it th. b6l ntthod for rvoidinS lnctu.rl r! orunc... Whcn r d!d8n i.
found to b. frcc of ructurrl rtto||rnc.i thccl.cldc.i8nthouu bcu|.dcotriirntlyinthcfiIu... Al|y
chrn!6 to r .uctur.l ft3oluncc frcc dcdsA |udr |t movinS r finin& would Gquirr rct.lin8
thc dcaign.

FOFCEO VIaRAIIOII
Forccd vibrrtion ir thc vibrrtion crur.d by mowrrnt of thc conpr6.or(comprcttot drivcn vibrraion)
rnd/or dircbnc pr puLrtiont (puLrtion driwn vibnlion) cmittinS ftom all. compEt or. Th.
t .m fon d vibntion cxcluda vibr|tion du. to rny pilitr, .ftcm r!'or|rtrccr.

Compd.or d.i$n vibrrtioo ir not r typicrl probbh whcn thc comprcsot ir .olid moutri.d. but
vh.n th. comprasor ir.pring mountld th. chrnc.t ofvibntion ptobLmr.rc 8tt Er. Spring orrubb.r
oountinS tib.n ttph.lly olcd in .nvironm.nb wh.r! vibnrion r.rnrmht d from lh. comprE mr to
thc tloor nry ca|l!..rccriv. noi& o. drr Sctor*ndtiv..rt.Wh.n.prin8o.rubh.rftou ingkilt
.rc ur.d. lh. piping lyrtlm (vhkfi b whcn qdt vib.lion probbtB occur) mu.r bc dc|itn.d to
rb6orb stln rnd rtop lickr, .nd hrndb rh€ dditionrl motion of lhc comptlto. duioS opcEaion.
This i! u!u![y lccomplirft.d by u.in8 fl.xiblc pipinS (vibr.tioo rb.orbctr) rnd lpring piping hlnga



Althoud ths. itcms n|ly cduc. thc tnnlmilsion of mov.m.nt of thc comprlr|or to th. iyrkm.
th.y rn|y gr! tly €rhrncc th. .lT€ct! of pipinS ryttlm vib.rtion. Th. chriccr of pulsrion driv.n
vibntion rrd ltructunl rt'omrE! incrc.!. with th. intrcdu.rior of rprirg into thc ryrtcn. SprinS or
rubbcr mounting of compE*lon is !oi.tim6 t|.c!r!|]y d.Fndint on cnvirodncnt rnd/ or rrct or unit
dc'igt|. Spring hounrinS g.n.nlly n|.lc! pipinS Fom.try morc conpbx xd inc't s th! F.ribitty
of vibntion probLm!. A! r Scn rrl rulc. if thcrc i. no rc.|on for lprin8 mountinS compnt ofr or

On solid mounl .pplh.tion. utilizinf nllibL pipirt (vibntion rbaorbcr), ch p th. inki.nd
outh of $c vibnlion rbrcrt r. Allowing onc or borh l||dr of lh. vibntion rbo.b.r to fLr c.n
incftrr tlE chncc lnd/or iuSniludc of vib lion probl€m} CrrlyL do6nl r!.omltrcr$ thc
ulc of vibdtiot .btorbcn in lolid mount d compE!.or ryncr!:, unL$ fiGy rrc eultly chmF.d

On rprin8 mountcd .gplic|rioni. vibntion rb.oftcn rhouu bc urd ooly in rccord|t|cc shh
minufuctuEn rquirti.rtr .nd rlcomrxdrtiot|. Typic.ly vib lion.b$rt n.hoold bc p.nlLl
to ih. cn||l!h.fi with thc inLt chmpGd to th! clmp|t.tor or tFint mouni.d b.r. rrd tll. outlcl
chnp.d lo thc rolid nount.d frrm.. W[cn pipint tprinf mountcd cornpi..on, try lo
t'nnt! lhc comp..ror rnd pipirS lo rhc .tnidt n po..iblc pipirS i.omcr.y. u.ing |t fcw bcndr r|
polaibb. Thc prcviou riatlmcnt hoHa aruc on blirt nount ryrtamr u sdl, but aprinS mountad
ryn.mr u3udly b€com mo|t ofr probbn bcc.utc ihc di.chrrt lirE h.r to bc p| rlLl to lh. crrnl-
rhft. Crrdul phnnin8 crn .limiDtc cx....iv. pipin8.nd t ndt.

?ittlaito ct Ftlto rEl|tooo
an at.'u tmt tttt tta

l'nNa grr E otorrtt
rtrtti cimr tErrta $rracr ,|a{cl.o: 'tf,lD rLrror llrttl;rq|! at rfrtr

C|t Dolt tior d;vcn vibr.don ir th. mod common ..ur. of forccd vib.rtio[ Pul&tion driwn
vibntion d6.r NOT rn .r tht rhc compr6$r ir.mitiinf |uifi hiSh prirtior rhrr it forcc. rhc lin
io vibntc rcSrrdLr of dE DiPinr Fomcrry. All Ecip.ocrtiB cornpr..to]| .mit ditchrg! 8$ puh.
iiont (r ccipto..tinS compttilo. tltl.r|i.| . conrtrnt drt m of puL.tinf now). Wh.n dit4h|ric !.t
pulrrrio ft..t wiih rlE piping ryrl.m S.onFrOf in |llch. w.y.r to tt rp rn o&ilLrint forc., di*h.r8c
piF vibntion mry occur. An clrmph of thb ir wlEn th. ditchrrg. lilt com6 off ah! comprcnor
3cwicc v.lvc .nd cnLIt l, 2. 3 or mor! .lbowr Picrurc th. puhtini dir.hri. t llowini lroD rhc
compnrlor th.ough th! fil|t ltnight rcction of dircheryc pip.. Th. dilchr.fcr[ thcn hitr thc fi.|t ch
bow ind bou6c.. inio ih. n€r( *ction of nniaht piF. Ar orilbtior in !h. 8|r h|| rLldy tttncd rnd
cach clbow nuy incft.lc ihc o.cilLtioo crstirg r ritnificrnt .mount of linc vibnrion: Dditniq&tlE
dirchargr pipint .! rtnbht ar poniblc will rldnc. th! chno.. of pubtiotdriv.n vibntidn occurrin8.
Anothcr cru. of forc.d vibntion i! th. "Boudon Tubc Efidl". Whcn diah.r8c pipiq fodn{ r U
,hrF. lh. hiSh pr6|urc dirhrrSc 8r! rrid ro nnight D thc pipin& dultins iD vibr.tion. O.! pulr.-
tiom hlvc |ilrk if ony elTccr on di!.hr8. lin6 conpo.€d of r .inglc rtniiht piF,

ACOUANCAL RE8ONAT{CE8
Acouslic r.!on nc.s .6ult from thc sFcific dilcharg! gr! Fop€ni.' |nd thc piping !y!i!m S.orFirJ
(not thc rtructunl dln mi6). Th. .tfcct of rcoultiol rclomnc.C i! to.mdlify rhc g!. pulrrtidd r.t
spccifh lo.rtion in luch r mlgniludc er to cru!. .i8nific.ot vibnlion. Thcr. !.c tn|ny tyF! of.coodie
rGonancca rnd nod !r. v.ry dilficull to p.cdid. Th. mort comtnoD typc fuu_l$ fron lon8ltudirul
rtlnding wav. pancrru.



Thc follosirg pssp d.oih 3 .ampl. cahuhiion for i rtandirg wevc rqodancc.
Thc follos,inS p.rrgraphs d€tril s critic.l bnStb cakubtioo. Altbough criiicd lcngrh elcuLtiotrN

lrc ltrdght foreard. if thc r.nninol,ogy i3 not faftiliar it can b.conE \try confudn& B.comiry frnili.r
with thc folloving dcfidiiio will mrkc thc critkrl lcntth di.cttdon mor! compr.hmtiblc.

Srardios wllr - spccific typc of a.o|j!tic.l r.8onarE .

ExcitinS frcqucncy - Thc fr.quclry of th. di.chrrS! g.r pul!!tiot|! in hcru. d.not d
by th. rymbol f. Thc dorniunr fnqucnci.t for CrrlyL cod-
Drcsson rrc rt folloxfi

2 Cylid€r - 58 h.rtz.
,l Cylidcr - ll7 hcnz.
6 Cyliddcr - 5t & ll? hcrtz.

- Scgnc ofdirchrr8. pip€ b.twccn two t.rminatioo.. A t rmi-
ution ir d.lin€d ir r comDrclmr, muffLr, dbo{,. tt xdcr. . .

- Spc.d of $und of th€ dircbr8! t|!, in f.ctlrcond. G@Appondlx)
- wdc Lngth for rn cxcitins ntqucncy.
- Orr hifi thc lNlw hntth for rn €rciting frcqulrFy.
- Ar inEgcr nullipb ( l. 2. 3. . .timcr) of on. h.[ thc ri.w lcngrh

for .n lxcitins fnqucDcy (L/2).

Simplc 'nrrdin8 wrw- r.rom!c6 occur wh.n !d "cLnc|n' fl!&h6 ! "crithrl bngih-. critic.l
l.ngth! c|n bc c$ily crbubtad dr8 thc followin! formulr:

L l 2 :  C l 2 I

r- oDrlrrfirndl

CRINCAI LENOTH CALCUIATIO
For thb cutnplc $r wi rt|um. I four cylindcr comp€tor. rhcrdorc, ltl. tiinifioot crciting
fruqunci:. sill oc.ur two rd foul ti|n.| rotrlirt .p..d (5E rtd | | 7 ht). w! wil rllo r||unc lhc
rEf.ig.nnt (o bc R-22 rt I l0 F SCT rr|d ltJ F dirdlrltr fr1 t rhpcntun. whh r ]onic \Elocity ot
5,88 ft./r.c. Th. .onic lrlocily rt|t dct rmitcd u|ing th. rnchcd ltrph.

| = $!= = 5.66 1. = 5p.g2 ,n.2 n)58 --

AllovinS r + or - t096 nurSin for vrri.tion in lhc ryrtlm coidition , lh. crithrl lco8th! to rvoid

At 58 hz - 55 to 57 incbcr
At I 17 h, - 2? to 31 iich6 (four titrrc| op€rstinS rp.!d will bc cr&lly h.lf of

two tidrc. oPcr|ling .P€cd).
El/alultint ih. Ci.gnm rbow, thcrc !n no Lodh! b.twn ditc. inuitia which frll into tl|G

critic.l h[8th nniFrc.lcolrt d. AncxrlnpL of! po&nrid&oulic rc.onrnc. would bc if th.lintclbow
wrr locrtld in rhc , ro 34' nofp. lfr poLntisl rcolitic rdonrnc. occun th. fitiing would hrv. to bc
mord out of thc criti.al Lngth nn8. ro lvoid il

Or. h!tr of thc cfitiql bngth (Li 4) .hould rbo bc lvoidcd bctwer thc ..rvrcc vrlw rnd thc
nufilc'.

Elcm.nt

L
Ll2
Criticrl frnSth



DESIG]T RECOUiICNDATIOI{3
Th.oulh thc utiliztior of good d6ign t'rcticc' forlcd vibratio( rnd .couttiel rnd .ucturrl
rclonalr. problcm! c.n bc tcpa rr ! mir mum. Thc|t L no d6ign rshod thrt will .limiru& rll
possiblc vibrltioo probldn! 10096 of rh. tiln! cxccpt Ih.orSh €rpcrim.ntrl clting of c.ch 3Ftcm.
From th. prwious rntcrisl, it i! lhown thrt prcdictiot vibrrtion Drobbttlr c.n bc \/Ery difiicult rd
comphx. k ihorld b. notcd ihrt wh€n r tyrt m h d.iigncd rld found lo bc frcc ofvibntion probhru,
lh{ plnicuhr d..ign rhould b. rcu!.d in it..ntircry. NOTE: Vibntion probLm. tn|y bc ctr.tcd by my
chn8ctto th.dclign - i...,dificrlddi .nrion!, addition.l littin8r ditfcrcni mufllcf!...In con lu.ion
if you nnd s d€!i8n lhlt work, kc.p it.
Thc follovinS ir r lht of 8ood d6i8n pn tic.r:

l. K..p liic ss ltifl rnd light |! po6!ibL. K..p in miid thrr thc lin. nuy rcquirc inh€r.nl flcxibility
lo ilndl. iny.y&m motion (rt!n rtld ttop Liclr. . .).

2. K€cp lin r t' ni8ht .r po..ibL. U!. form.d dit hrrS. [n€t in phc. of clbow *hcrcv.r
posibtc. lf .lbo$r nu.t bc u..d. rr.. lonS .diur in pLcc of rhon ndiur. Ur.45 dclGt clbowt
or bcndr in pl|c..of901whcE\,t';'ocribb. U|C Yt or I aJ d.8tt b.td in ph.. ofTl whcr!v!|
porliblc. U'c fittin8t of th. proFr tiz., dont rcdrE lil. dz. for fittitt!. Dont utc fittirtt thr
bv. Lr8. pr€| |r. drop.. tlxh rt rh.rp 90 dc!F. .lbol|..
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Ul. Lrgclt pnciicrl di.chr'g. lil|c dhlnci.n po$ibl.. Pnclicrly rpc*in& if e linc i. rizcd
fora giv€n lo.d lod p.op.r oil cntni ncnt.lh.n i o rlly no ignific.nl imrt tGhlin rit

Wh.n udng rclid mount c.mpr!.son with vibr.tion iFhton chmpth€ irohtorrt bolhcrd!.
D.i.mift whcrh.r tprin8 or tolid mounlini ii rpproprirtc.
lf irlunl frcqt|cn€ic! h|w b.cn occuritS in.xinin8 d€d8o. rcdc'ign piping tyt&m.

7. Syrt.m gcom.try lhodd b. cbcct d by cslcuhlio8 lrndit8 vrw t tonrnc..

8 . Crrlylc compr€rro.r rrc rupDlicd withoul l,ilvc! to rllow fl.xibility in lirin8 rcfitcrrnt
linci. AlwrF crlcuhtc both ruction rnd dirchrqr linc dtc. lnd ur. thc tpproprirt *rvicc
vrlwr. ALhoogh rE rccommcnd uling !h. mo.t &lErou! dircht8r linc diltllGt.r| prrclb.l,
pLr!. ro& thlt otrrdzrng linc! ctn r.rull in oil rsturn problcmr Rcfri&rrnt litl.| lhould
rlvrt{ bc rilrd to hlndL th. ddi8n, mrximum rnd minimum lod conditioni.
whcn uliot nuflLrr. phc. !h.m r. clo6. to lhc ..wic. vrlvc !r pordblc md/ or b.forc thc firlt
fi{ing. ldc|l pbccmcnr of tl|. tnufll€r i. norrlmyr por.iblc. but notc thrtI mrmcri! in lT6tiv.



flt8TtI{G 8Y8TElt8
To clininrtc vibntion problcmr in .xilting 3yst m, lhc c.u!c of thc vibratioo rhould fir.r bc dcrcF
min d. Structursl r.somr$. .rc thc mo|t commoD probbm. thcy clo n tlly b€ d.t€ctcd |nd
corrctld by thc lddi(ion of mr.r to thc lin . Thir mry mund contrrdictory to thc rt tcmcni thrt
lin6 rhould bc d6iSncd r! light !! po$iblc. Whcn . tyttcm hr. ! liru.tutd t!|otuocc it it bcc.ur€
th. pipinf hr| r nrtu..l frcqucncy !t lhc '|nE r!n& !i th€ di&hff8.g.r pultrtio . Thc c.lidt uy to
climidtc thi!.probhm b to rdd ma$ to !h. dirchusF lir. which c.n .fi..tiv.ly lou/.t thc mtut l
f.lqucncy of thc pipin& Thir i! r vcry cff€ctiv€ mcthod of lunirS thc .y!cm out of th. rtni. of lhc t|!
pub.tioru fr.qucfty. Thc .dditiod of mlrs crn b. ir th. lorm of I mufilcr lnd in tornc crtc rn
.xi!tin8 mufllcr c.n b. th. culprit in th! rydcm. For cx.npL, if your ryr|lm L dc.igncd .o thrt lhc
n|turtl frcqucncy of th. lin€ b !rcrl.r thrn thrt of tbc &. pulxtior!. th. rddilion ofr muficr rLy dd
luffr.icnr m|t!rodropthcnltu lfrcqEnfofth.dilchrr8.lin.toth. ngcofth€8rtpubrtio Thc
.ddirioo of n|!r could rho t in thc form of i pL.th moldld w.ilht thrt could bc .lid up rnd down
lhc dn hrrS. lirE. Movinf th. nu|! lroutd th. ipitr8 to fitd itr mo.t cficctivc potrlion. cln b. r v.ry
.lT.ctiv. m.rn! of tu nS r rydcm. lf. wci|hl i! ur.d h | ryltcfil, nutc |u|! it i rtbly rtbch.d to thc
rcfriSrllrtlin.If!w.ithtirrllorrcdtomov€iricFndcntofthclinc m.yc.ntcwt rrnd pothtirlly
I lcrl. Clrnp. lnry rlro bc rddcd to incnt!. thc rtilTnc.. of ihc lin . tnd rrc v.ry cf.cdvc. Thc ot of
cbmpr i! dir.u..cd b&r in thfu &ction.
NOTE: In th. .vcnt of trying to trnc r ry.icm qinS r phlic or lcd moldcd wci8ht. u!. caulion.
Mrt sur. th. hi8h GmFntur. of thc dircharSr linc do..nl m€lt th. mrt rirl or ctut it to 8iw ofi

Forcod vibnrion ir thc ncxt moi conrnon c.u* |lrd crn t. corEctld by uring mumcr!. bam.
pbGr. h'8.r dilchrrSc lin4 rcduction of bcdr lont ndiu! clbowr. form.d ditch!4. lilt . lnd
chmpr. To dcrcrdinc if r Inulllcr will b. cffcctivc. throttlc th. di&bt8c ltlvc for rpproximrtlly n Psl
incrlrt in dirchrtr p.cr.ur!, Th.Int.|urc incfat do.| not occur until th. vdw i.lltndtcompLtcly
froni !..r€d (WARNI O: Oo not cdnd.t lyftona aaai l,.1|r, Thl.rdll ou-.rtr.m.krb.nrl
cdng|tooa p aaun qlibh may cau- com3ra-a damaoo xrd poia.rdalv rupturt lha-
co.npi.orl. lf rh. pidns vibntior ruMd6 with th. tbtottling of thc di.cbrSc \|lv., I m|,m.t will
ulu|lly bc rn .ffcdiv€ rpplicrdon.

Fon d vibntion i. 8lnc.llly du. lo lrt pubatior!. bul in nrc in rncd mry b. duc to compttarot
imb.h*r. Molor or coupliot probl. crn .bo bc thc crot of for..d vibrrliot in oFn drivc
compn|!o't. To dccrmin wh€lh.r lh. vibntior ir du. !o oonpr!|.or imb.hncc or 8rt gub.tioo! tl|.
follosin8 m.thod c|n bc urcd.

l. Tum comprc|tor olT,
2. Shut th. rucdon rnd dir.br8. r.rvicc v|lv6.
3. Elccd rll pr.rur. from comprcrror.
/t. Rcmov. both E vicc wlwr.
5. s.curc | r.8 ovcr thc dirhrrS. port ro xpani. oil mi!t.
6. Run thc compr66or for r .hon pcriod of tim€ (10 to 15 t cot*) on iir.
7. DurinS run timc cx|tniDc compn or for imbrbn€.
WAR ING: Oll ml.t b axlt.nalv iafinaua, b. au..lo u..lh. oll.aDandoh d|.drod In

lbp #8, Mdo alrrt bodr -avlca t'|hna rr. |t|rornd ftort| cornpnaaot.
Thi! n|cihod quickly dccnnir6 i|nb6L||c. probbm! on 06D/E i:omprs!o6, blt on 5F/H

compr!3tor! it b3 oDly nrrrol,cd ii do$n. On sFi H comprc.tor., if inb.bDc. oc.rln rft.r ronning
ihc comprdsor on rir, oh€ct ihc coupling.liSnn nr rtld thcn run th. motot by itt ll Whcn urinf
thc .bovc mdhods, tsl€ into rcourr .ny 3tan .nd .iop lictr du. to th. mountiry mclhod of t

M uftkr and bafil€ phtc pro6 lr|d com will bc dbco!..d lrGr in thl bullctin. Pl..* oolc thlt whcn
usincchmD! th.y vill b. mortclTcc.rivc ifDhcld inthcdincctionofn imummotion. lfr linc i! movint
horiiontrli lnd'you clrmp h vcni.rlly, ri. cbmp i. Lr cffc.tiv!. Cltmpiry linct ctn b. v.ry cff.crivc
rld is usu.lly th. c5ri6t rrcthod to corrcct vibntion poblcn., but unld! th. lin t rrc cbmpca.
propcrly. rhc probLm mry b.corn cv.n wor! . wh.n cbmpiry linct. tlEy mu b. chmpcd to tomc.
rhiry rhar i! mor. lrill !h!D rhc ditcharyc lir. to bc cflcc,tiw. CbmpinS r d i!chrr8. linc to r liSht pi€cc
of chaoncl may cru!. thc chlnncl ro rcronttc. lf th. cblnml b.giru to r!.otr|r. ir nry crur. noLa
!od/ or transmit vibnlion. Th. cbmp itlclf ihould bc mrda of I riSid 'r||t rirl lhrt i. nor. {iff thln
th. di$hargp lir€,



-s
CLAXPII{G IEIHOOS

IUFFLET ANi TOEIE .T

*u!! ror i.olra nx.lrrld| ^rr! ruca ri atryrot tn !!rr

]IEIY CAiLYLE IUFFI.IR OEA|oT

<l-.-.+ ocrcrai oriacrDr o. |lrrrw roflor o. r.a

Ch.cling th. di.chrrF piping ry !m 8.orfiary tot.corrrticrl taonric.r urinS th! c.lcuLtioDr
8iwn prtdourly .d th molfLr phc.mcnt ch.n .hould bc dorF. Dircbltr piDinl nuy h.v. ro D.
lcnlth.r.d t for! r!.cttirt dircontiDuirkt (m!tlcn, clbor.. . .), Sorrlc tldcdtn oftltcdnch.rf PiFn8
trLy b. in ord.r. lt |tLy bc 'tqui]td to climirl|t mullbr|, clbowt, cllc.l [lr€t. . .

Dk-n-tr

fil - nnr*rl"t
{------t- rurr.rr

MUFFLER8
Mulllcr. c.n r.duc. dirahrr8.8D puhtiorr !d.ficcli\€ly climi[t vibntion probbd downnrt m
of tlEm. In mo.r 6!.r mumcn .r. ir.ffcctiv. rl los frcqullrh!. thi. ptinurily dcpct|dl on th. tnullLt
i$dr crrlylc compr!|.or $1!t ir now ofidt|! r tsr mufiLr which b. bcr dc.ifnd to rcdu.. tr5
pul!|tion..pccifrc.UyincrdyL06Drnd068cotnpr.iro.MufiLtpltc.trrln!itv!ryimpodrtll.th.y
rhould bc phc.d rr clcc to th. compr!$or r. por.ibL, but .hould bc l|F out of th. critigl nn&r
dlcubrcd for lonfirudin|l rundinS srvr plucr

stD€vrEw



M|lmcF an typicrlly rot nc.d€d in sy$cm d.!ig . R.cipro..adnt comprc$oB cmit !a. pub.-
do$ erd thcsc pullatioB iomctim6 rc.ct with .Fcific ryrr€m d6i8nr.nd c{us€ vibrrtion. ln thca.
sFtcm! *hcr. puls.tion drivcn vibntioD har provln to b. r problcm, I propcrly.izcd mufil€r rhould

Mumcn csn bc uecd to cffcctivlly rcducc piping sldcm noirc. langrhy piping runs oft.l| dcvclop
an audibL pubstirs roi!.. Thc w. of mumcrs in systcms s,ilh rcmot€ condcn!..r hi| prov.n wry
c{Tccrivc !t rcducinr Dipirr noilc lcvcb. Thc n.w mufflcr ofi.Ed by Clrlylc i! rccommcndcd for 06D
comprcsson in ryltcms lriih pipiog noir. problclrl'.

As dilcur.d prsviou3ly th. lddition of a mufilcr cin idd 3uffcicnl m!!. lo a di$hrr8. lin€ to crut€
thc tu'8l f.lqumcy of thc lin. to frll into thc nngc ofrh.8r! pdlrtion!. Mum.ri crn curc probLm!
if us.d proFrly and can rbo cr.aic tb€m. Th. qu€ltion ofwhcth.r r mutn.r ie nccd.d rhould b€ thouSht
out in th. d6ign proc.3s.

CANLYLE RECOII|iIEI{DATIONS
l, M umcn should bc u!.d o. lll (I'ER 165 ( no* bccominr obrlct.) rnd 0tER099 comprc$o$.
2. M umcf' .hould bc wcd on 311068M266 (now obrolcrc) |od O6EM 199 comprc$orr.
3. Mufocn $ould bG urcd on rll06E comprcrtors with crprcity control.
4. Mufflc$ rhould b. con5idcEd on all SF/H rtrndrrd rtrolc conpr.$on rnd rrc rcquind

on .ll 5Fl H lons rrrokc compr63on.

AAFFI..E PIITEA
Bamc pbtca rrc bllicrlly rn orific. us.d to cr.itc r prclrun drop ind r.dwc d ir.hrrSc gs! pul|ltion
amplitudi. Blfflc phtc, crn bc vcry cffcctivc it low fEqucnci.t. whcrc lnuflLr. offcr lmitcd atcn-
urtion, Thc u& of bilnc pht6 *ill im|t8r. th. dllchrrSc Gmpcrarur€. but for mort rpplicalio thc
imount ir iNbnificlnt. B.tnc pLtll &r rbo wry clrily in|lrlbd io . rlrtcln. Thc orifrc. on . b6fllc
plal. ir dcli8ncd ro rcducc dirchr& tar pubation smplitudc .t full lo6d, but vhcn unlo.dcr! rn u&d
thc bamc pbtc' alTcctirrraaa bacoma! vcry lidircd. In cffcct r bdnc pbta crn aliminr& vibntion
problcm! al full lo6d, but it port load vibntion probLtt|, nay rpFar bccruac of thc lo\rrr mr.a flo$,3.
NOTE| 8rffl€ pbG3 rrc dcdgr|(i to crat . 6 - l0 pii prctt|lrc drop.

oco/E otScltanoE S FFLE PtatEg

r$itffi

24. 6. 37 MO CFt
LOrfl tEtP AP'LrC lrOfiS



OCD]E DFCXABOE BAFFLE PLAIES (COXT.)

24. 24. !7 t 50 CFI
rrtDrux lE||P APPL tcAtroffs

fol^.'rol.t

F6 06EI 7a a 9e @tPh3
IIEOIUX TEIIP APPLICAT bII3

clrlyL rdomrEtrd! chanSini lhc pipint lpoIrl.lry, rnd/ or rddin8 chmp. o. muficn.! th. no6l
cffccriw rn anr of Edocin8 dirch$rr lin. vibntion probLmt. Bd0c pl.tc! crr bc m irsp€nrirt
rd .fietivc fix, bui incc.r. dirchlr8c prc$ur., lclnpcr|turc rnd rlro rcruh in rlid! lo.r.! in
crprcity rtrd p.rtorffn ..

PREsAURE SW]TCH CONNECTIoNA
Pr.s. ly CrrlyL rcconnEndr thc u!. of .rp tubq lnd briid.d flcxiblc dc.l hocr fot utc wilh
pr!$ur. !wir4h.r. Utint rubiry hri.r thrn crp tob. (cx. | /4' tubhd ln|y r.tult ia . lim brak bcqu$
c.p tub6 r.c mor..lTccti\r! in EducirU pr.!.uE pultdioB lhrluSh thcrn. Cdyh htt foond in th.
pod rh.t u.in8 l/f brd copFr on.ori. rc..Borh for 5F/H colnpr!!rc.r ott n rcrult€d iD brotcn
tiB. To Gmcdy th. liturtioD Crrlylc chrngcit fron htd to .oft | /a'coppcr tubin8 rnd .li|nini|.d lh.
piping brcil3. Hld copFr tubinS L no! $ lhxiblc |' rofr copFr &d lhould ror b. or.d.
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