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Abstract

Experimental measurement of vibration and mechanical anatysis of the results obtained
with the device. Detector Il program Trendline allows us to know the size of the vibration, which
will be compared with the ISO 10816 standards that exceed the standard or not. And found that
the harmonic theory of propeller strikes a theory. We can estimate the number of blades of the
water pump from the spectrum of the machine. You can also check the motor and pump that
woik in nommal condition or not. To guide the repair and maintenance in the future.

Metor driven pumps, cooling system, air conditioning Chiller having all four sets, but can be
used two sets of Series 1 and Series 3, which will divide the work into two banks of the Series 1
and Series 2 should be side of the ME and Series 3 and Series 4 is a side of the IE and the
measuremnent of vibration Series 1 and Series 3 has a small vibration than standard ISO 10816 that.
not damage the bearings and also can work as normal There are two sets of water pumps and
sanitation in the buildings, but can only be used one set is set to 1 and does not break the bank.
Of the measured vibration Part 1 revealed that the vibration than the standard 15O 10816 is very
uniform bearing damage if not serviced as soon as it could be causing more damage to. | can not
use it to make. Water does not flow throughout the building.
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A=2nfV =Qnf)’ D (4)

Aa NTINTTIN WNID NTLAGDUN, um-Pk
=y s

AD AT, mm/sec —pk

=] 1

AD ALY mm/sec2-pk

o <

A fu6 , cycle per sec

& ' ey Lo

AD AMRNSNLAUNINU 22/7

NN oA T

neansiue o (Amphitude)
A

K f T i)

£k ID Ek 1 (time

< v =
JUY 2.4 UaRIRMATHIINEUAZINEULUY RMS

‘lumuﬂ:umwwmuiaauaumauwuﬂu‘lmv\ lown Peak value fig mmamawmﬂmnmu'lu
mmmwm Root mean square value (RMS) h) mLaaaﬁmmusfmﬂaquiqaua"mauw
AT Faaunns

2 2
RMS:Jx‘ Xy X5 et X (5)
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= @ a - 4 v
Ui 2.7 Tuvia 4 lumyu 1 seu (ispdue e 4 seunazaAniuy dx

2.2.6 Blade Pass Frequency (BPF)

BPF (Hurnuditialdon Swaulusin guse Aman§aseu wazasysinglunsv
awanumuduasiurauaiaadngUssim Lﬂ'%"aaquﬁ"luuu‘luﬁm Wioay uarABUNTAIYeS
Un# BPF sxlinansfemnndomesveaniasinsagtlsini friseinesewing rotating
vane fiu stationary diffuser livifumaenluirsasguiivzvillViusuddgaves BPF wazens
ueiindveuinsnguiudn uenainivin BPF laensdesiunisssumiveaniasguil
wasulinaduasouguusidisiy
A" BPF gadsenatumannan

; n. TuRandnusevgampuuima
%. saudoufidn diffuser vane nvn
A, Manyuegwifivee wisildsiarnamsiuatuvie
1. nsmedn damper
2. luiaiinsidesguiludadoiniosgu
BPF wildvnaunisil 6
BPF = No.Blades x rpm (6)

J < o a d A
die  No.Blades fio smunluvinvesniasguiil

= o .
rpm Ao annudiseuvsuniesau , revolution/
v min
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2.2.7 Cavitation

Urngmsal cavitation FiliAnmdsnuduuounitegummiguuudy vindaens
agursaafiensueiindves BPF Usingmsaifiiesnussgavaaedesgulalifisae win
LilssumaulveeyiliAamudemeguusinmoluniosgulaoawzluie sannsa
Funaldndesndieq feunsamdng nsvnuiuluda uagbilfianasanaifinudiuiiu
grliisaweuAs vuzmIvinesnIwunTelifls

F L4 .

2.3 MsAasizinuuauaniy (Spectrum Analysis)

ar al L4 L= = 8 1 1} . . =

aq;ru'lm‘lugﬂ'tlmﬂau‘lw %39 wuuanslutindatinadne (Simple harmonic) 4

2 o A o ] <
Usznaulunieunuusaaan uasunurevuInyentsdu du3endn lanmnan wie

a & e d e a ¢ - o &
waveform laslumnanfuaiaiu dygpoimihwiiwszinsduaziieuiu Dudgaouly
as = o4 d = o o Y oW e [Y)

JUuuy complex waveform aagun 2.8 gatunisennazuenlgiiiinduiun3eddns
ue) 1ot

31]‘?1 2.8 Complex waveform

2.3.1 ﬂﬂiuﬂaw‘jf%ﬂ%ad’m%il (Fast Fourier Transform, FFT)

dyanmuseavleg aansanenasnibudygnguen Fallnuduasuunmneg
iy 138n7 813luiia (Harmonic) é’uﬁ’waqmﬁuﬁﬂﬁuagﬁ'ummﬁl.flui‘i'lmul,viwm
ARy BATY Tumandufuesaiadygeitiguadusiieq Mld Tneld
Fugnueisinansdyanuungiuii Iﬂﬂé'l'aan'lﬁa'"na"uﬁ’waqmﬁuﬁﬂﬁqqa‘i‘fu PUNVDI
FyornuazBanas
mnseidygaiiduiananmsinyeninadamanssssuaa Jawdies (Fourier)
dalfaupaynsunlnadintud 1822 Sunfiud aynsanfsied (Fourier series) annsoidioung
’I:uguaumidwaqmaﬁlﬁﬁaaumiﬁ 7
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S(#)=Cy + Cysin(at + @) + C, sinQat + ¢, ) + C; sin(3et + ¢y) (7)

4 : L Y 17 ] =3 1 -]
Faunsiiannsoldlaatunmsuidgminng nednd 1wy mahauiou wasnis

oy

o ' € .. = - & & -
uaziiiouse Tnadunaingnend (Sine) yuintudusynan fie 12,29,3%,.., 22 \ile o
o a N

Ao AU (Circular frequency)

. w i e & JY 2 o o P " o :
Fourier laayundynuseaulsg tenuluidl Wudyarunsduasiieureing digdsw
o ' [ W Y] e ¢ e Py e
Wuedalsnle srUsznaumedyguaduiuasiiiudwnenn Tneiidugugunonier
Y = d 2 e LA " w -
Sunilafivuinnniga lanudvdyaaseauiu Fusonit dyguyegruviensly
a o - . 1 ar o = 4 & [ -
AN (Fundamental or First Harmonic) @udygsneu’) asinusdua vty

@ o a5 J = 1 a N - o [J ] o
W]Lﬂ‘llﬁﬂﬂ'ﬂ]ﬂ\lﬂ'ﬂllﬂﬂﬂf!ﬂﬂ L8N U']‘ﬁl.l'IJﬂ‘Vl N e N WUsLaTLENI TUIUIUBIAINE

£

|-t

dnuTeauiiy
INAUMTAIUNBUNINAD C, sin(orf + ) (unstivesnisduasivisusziendt snsluil
E R L b oy ' a o ' ¢
ARAZIUTBINTARDUN (Fundamental or Frist Harmonic) wiadendy ansludiaf tAgied
4 L2 -J -] L4 o f=J * c’; 4’
Tuvaui 2 e C, sin(2ar + ¢,) Muawithminubyagn o Ao 2 Aaiy luewil
=l 1 P | I £
[ asluiiai 2 Wuau
oS & o Q - a - ar R | e w ' <
vinaunsises lviaunsansufiansduaniiouvesing suadeuidudygruednalsh
52 ) I H 4 i
16 Tnsusndmgraniusendusynsuvesned lasfusasmenvesgnetiiuanionit 13l
UA
Y = = = 1 ) R r A o o -:dd
finnsannmamasufituuesluiinetdne (Simple harmonic motion) M3lARBUNLUULNAD
o ol ¢ o = & = o '
N3IARBUTITILILALNT LN BIEIRBOuRY) WisREaaIlulalALT 1Hu Ne
e = [y o =
iraauNBIRNA (Pendulum) sain1iv 8

X =Csin( @t + @) (8)

X fio Yaandreveansdu (Displacement Amplitude)

C  fo Aesilaq (Constant)

@ @ ﬂ?ﬁuﬁt‘?qqu {Circular Frequency)

t A9 van Wi (Second)

¢ fe yuna w3e Phase Angle

FFT Aameilamssuamndamanguuuiineates Fourier s1ar3aea Jaannsam
Adhgsywinamnansduaziieu uarsnnueduaruivestudnmuvieirdouive
astuivszneusauihnaiesdns
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2.3.2 Msdwunarudinsduasiiiou

pndregraiie fuawesvoanTesinsyiiani fiduussneuvaunieadnaiiddry
Iaurlsimesvawmawaidu iaufiumasay uasndugni
lawdesdnavie fudusdasiuasionsuyuedoud nussduasiioutasdwiunay
auanuanenaty dlmhdgararidiaiadieseidygumeineanuiinsves FET
swvhlidurdumndnsduasieuludnensing wu aunamsduluutasia was
aidana sy vildiansaiinsmsimiduasfaufisUndve andesdnsidin fiawvmnan
fudndaveaniosdng wu nishiauna audemeveanmdugniiu wiamstuiues
i GRIH
wusiu

2.3.3 AAuan uavAduANbE@UnaTY

adunat Wunmsmseianisduanieuatmvil Taonismsivgdnunznis
wasuwasmemsdulundaznaniunailanamis
annmsy Wunsuanwudiiussewituansdususuaunsdudasdumis Taons
Swuniwnuivdygiuedurniidemnnisduasiourssduysenousng 18
\ndassnavnaduley awnedy snaiSve FET

= [ e b= « o -} P 1
E‘UW 2.9 LHUAIHNTNIIUYBAATBINATIEVINITAN A8y sl unIsuuns FFT

) ad = ' Py} a =
Tacluthgtiniusisadionlitumsivmeiinsduaziiousuy FFT sedinszuiunams
= s o d <
pdinanitaginataelums was wave form Tuillu spectrum



¥ /

Base aasor (P
L 48.440 He
Yi 1333 mmfs

[mmis]
1.600

0.800

0.600

0.400

0200

Information

Timeatampr  Z/26J2013 11351 PM

Sample rats:
scale facton

2560.(2 [5FS)
0.00

Retatiena] spaad:

2,933.000 RPM
48,917 Hr

0.000

160.000

< a ] ar e
EU‘H 2.10 sagaanIuInuBnes

i4



15
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