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Abstract

This project intended to study the wusing of the wireless machine vibration
analysis instrument. The theory of the machine vibration was studied. The
application of the instrument was to measure the motor and pump which were used
in the mechanical-industrial engineering building. The vibration signals from the
machines were sent to the instrument by cables and then being sent via WiFi signal
to the computer. This enabled the user to analyze the data anywhere far from the
measured machine. The software being used is the WiVib Trend Lite. It was found
that the application of this instrument to transfer the data using the WiFi signal went
well. The limited range of usage was approximately 40 metefs in radius. The results
of the vibration analysis of the motor and pump were reported. The motor and
pump showed the unbalance rotor, looseness from support, and the vibration from
cavitation. However, the amplitude of those vibration signals were under normal

level.
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Fuazifiouditinanadissning 20 Hz 1,000 Hz (W3parnaseulunisvisuiigenda 1, 200
rpm)

243 MTIRGATITY (Acceleration) m'sLﬂ?iauuﬂaqé’mﬂﬁ'mwawnuL‘%ﬂ.ums
LﬂaauwmawmﬂLaawmfamnwm‘sauaumauqmmiaua.,maummmnaaﬂamum 10,000 Hz
‘UUliJﬂ']'iﬂUﬂ”LW'e]“NWﬂ"J’]ﬂJﬂﬂ\?UU'ﬁuEJu“ﬂ'Nﬂ']'iLﬂﬁ?JUﬂ‘ﬂu‘l«l@ElLLﬂulu‘UmuLﬂEJ'}ﬂUﬂTmti’ﬂu
mimaaumuqamn

2.4.4 @1uf (Frequency) An 41W7UNSLARBURATUIIUNTSAUAZLTEUNTaT U

P P 3
mapfouvewairdauiluinasuly 1 seum

= L (2.1
60

X A l i t | Iy
2.4.5 a1 (period) Ao anfiunaledoudiluunly 1 sou MuRsarussdudninduves
-
ATAEIToUVS oL

T= {2.2)

1
f

2.0.6 tWa (phase) fio yuiisenfismanmaindeuiiveanainiiussmifinainioud
lunmnyednsdamsegasusiu



2.5 anudisssnufuazanuines (Natural frequency and Resonance)

msﬁ"ua::LﬁauﬁLﬁﬂﬁuﬁ'ﬁmqw%iwu ﬁ]5ﬁm‘sm'ﬁnnLL‘ianisﬁﬂﬁaﬁmqﬁu uay
annsauentditiiu nnsduasiiioudass (Free vibration) uaznIduasiitounuulisdy
(Forced-vibration) Tunsdlvasnisduasiileudass fe nsduasiiiouesing (esnnuse
meuannssviseagiu ludaanandug 1y wsamgnieusanisunn naipdeuiivos
Fses3u ieravesingegranssiuiy Wiy Widaned usansevhdengiussiiogifiss
tvandug Wsshsnanfvudnemell wdmanduingazdundulundun Taslifiuse
nizviheg ety Matensduaziiiousinmisinsdeides Taodeudssandy
ndulunduan Taglaifidnanmumig (Damping) agias anafivasnisduiiosiiendt arwi
5597 (Natural frequency; ©, ) Tasszuuiiu nsduaaileuuiniu fe msduesing
wiossuuiiAsanusanssivaiosnaoniiat fanssnssviriionaiies inuaveausanely
sUHLLeq 1y usarnaulilaunad (Unbalance), ksaanfuddsdy udaiiaainuse
meuenili Feruilunsduresingiisztusgfuamuiivedussfiinnsevindae dewnios
anudfiAnanussmeuenannsssidadululiiesduanuiieatuanddiieennsdu
vasszvules Tusislifinssnsedh Fenauiissmmivesseuuilegluarmilidoafuiii
ANwias (Resonence) Fuilaiintuudrnslinunavesnisduasifioudiuntu Fadug
Thszuutiug annadeviy wantudunsnesiadriuau visneausingld Swagulidn
Ao fa3Lﬁm%mﬁammﬁmmmnizﬁ'wiai'mq (o) winfua s suwnivestngiy
(@,) Fndunalitrmenisunivionsiioud (Displacement amplitrde) Sidwnn &1
Aol aadng, 1aseaud MsTIRRNITELIN Aonaildunliaiosinghndemeld

Tufitlsnanileumatiiesisuden (Differential equation) Litelmdlafianaud
Fiodl#idy

k -%(_—T
l T m
|

Fit} Fitl)

P ) 4

5Uf 2.4 ssuunfinsuasiteunuuiady
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Tuguil 2.4 wanstautmiln m uramumwmuieaUTlinse F() nazviviedou

Uwitindl Teeld F(t) nsevinduanlusuvessed daunts

F(t) = F,sino, t

dia o, fio emnudivessanssviwadng

(2.3)

A o A o ' [ o v H wr o=
LHDWITTUIVIOTLNAUY X fLﬂ"-l ﬂzlﬂLLi&nixwﬂ 2 WHUUNaUUImUn A9 F way kx

wazanIndsduanm sl
mX +kx = F(t)
m¥ + kx =Fsinwt

finwun i x = Csinw,t

X = m,Ccosm, t

WnuAn X, % asluannisnisiadauiiazld
— mm;Csina, t +kCsinw,t = F,sino,t
i sine, t vsnasn Al
ce_Fo
k — mu)%

uvum C adlu x =Csino t 9318

F, .
X = ———sinm;t
k —mo;

(2.9)
(2.5)

(2.6)

2.7

(2.8)

29
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X=X—OUSiIl(Drt (2.10)

X=0o

(2.11)
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nIweUT 2.5
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LV v N
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=10~
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| ooy ' ) A - Py - \
9N3UT 2.5 Ikdaneiuunensduasiouiianiiuduses Lidugalummgul] us
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2.6 nsudasyfSiesaduda (FFT) waznisussgndléinedtisduaninaiosdng

- | = w = g o
2.6.1 LLﬂ'L!El"NBQL‘VIEI‘U‘VI’Nﬂ'l'lﬂlﬂﬂ’lﬂﬂﬂi’?llﬂﬁ'lﬁﬁuﬂﬂ‘l{ﬁLﬂi
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Sadadiounannud Fdunsnueiestnsnaudaiieifudeyaiivgiivsslemluniidads
randemneluedesdng wileufuivuensiasninieaulflagld Stethoscope afiugunsal
efladsinisyi siuveseteissig Ainsiedeulmneluiunis wiemsliasuines
ovenmuAnUnAvesionzeag lusmefnnsiniensiitaded nuawafiarldnng
fsandssdygnaiuunsfisumaamidiieiladedugmeinimesaluie wazain
anuimimiawedalunisssuianadeyau (sienal processing) vilvtagiuanunse
m'i'mwum'mLﬁamﬂﬁdaﬁ'ﬂum%ﬁmmLfiuq 17 Tnworfon1sinsieddyyinning
duspiitounnmededing Snfsannsossyiaaduldinaanudemeitudnlaluedesing
mmﬁ’ﬁugmtﬁmﬁuLmué"lqé‘uﬁﬂumam’mﬁﬁ'umﬁt.ﬂﬁxﬁl,t.uuwu%m% amildszendldy
sgnaunsuanslunsUsynanadygamonsedioianieanuduasdouatelmiil Aoy
IrdadinneiuuumsiUasiosed i (FET Analyzer) Gaiiniswannanainsing v
aunsuied (Fourier Series)

o 2
2.6.2 wANgNdaiiBunIeAlun
infinsanunuasduisunisiaivesdoya gl (Sine wave) delugud
2.6 (3U ) zhuldhdyyadesiinafsdigluuudionatinll T Jasondtamures
dnunar Fduiusiumnud (nsunisdivasasusay) wesrauiide f = 1/T fie Innuvesay
o a } i 5 v o o= =i s =
aauly 1 3wl el f lannTagnndenlunsiunudndufeuanuidslugun 2.6 (v)
1! =y L7 Aq} -y n.:: QJ ] Ve = ﬂl i i} 1
wilupanduadsdygrominedaiudnldlaiiieguadugiedeiuidiedil wioradu
= [ s P
supaulaq Rl 19y dyaasumulugdii 2.7
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ﬁ‘feﬁ”'u%‘qﬂ'ﬁwﬁ%‘n'ﬁiuﬂﬁﬁm”n‘sme‘i’n;,tyﬂmﬁ%’u%’auLﬂduﬁlﬁmmiﬂﬁ%gm%u
ghuneiendinmansld dutu Uidn Fddiemsuenuasdanesnuniuedissnauuesd
wan 7 & %ngnﬁuwﬂma o lougrthiu Tnsasdusznauding fe siunpdu (Spectrum)
geamardyntines Tuvhuesfetufrauisanifudelfunemivesdygraeanuils
flgribifesduszneuvasdynm wazannsofizaaus usninild Fudu ndeude
vospanilasliuasnsfinuansmmiadoulmvssdyyrandssunslasfivdudnvas s
szt Justuillifanesnsesmnuifygraeenuuanafiusyiy
Ao o et uidmdunssifideinisanuasiBesvesruiinndedld
?\IaLma‘s‘%ﬁﬂmumnﬁamaaﬁ'zy,m,nmaanm g TurAtadeaninedosdhsfianuiise
Apmziargeds 20 Aladsed Seavdunaliiafesilotndsaunannuiteyiundosde
nreidy gl iinmsidugainldndmuasuuiiseaudnantasisenaunie
AL vﬁaamnm%’uﬂuaaﬁ'fyiyﬂmaanm?ﬁﬂ‘ﬁwé’nn'ﬁnwSLLUaawﬁLﬂ%atimu%'a (FFT) thuo &
pdfiganigUszNana CPU Lagwlieal1ud1 Memory 194ansfinmeslun1sA1uIn
Winiu §9 FFT ﬁmaﬁgn’l%lﬂuﬂ%%uLﬁaLLanmﬁﬂssna‘umqmmﬁmaqé‘l’mmmaanm

¢
2.7 aunIuyfaLes
amasandayae x() o Anwlhulant esfinoeudfinilied fio awnsafiezuen

Foyeyweona iy
Cx(O) xO) XD x(-t)
x(0) = > + > +[ ]

(2.12)

1
=

A = o =
winLsuamsUuzUnm Ao

(A (1)

WMol 1 LU 2 Wweu 3 weund

=l o
JUT 2.8 aunsplmmeynsusies

P ¢ : P . = o fes 11 o ¢
lunsadisenaniudiniulaven (Cosine) asilnadnuasiufleridugdiundumed

(Sine) %uuﬂmanwmvmuﬁqnﬂuuﬂ LLmnsvuunﬂmﬁmsﬂLmuang']mmmmmumum
W1zazil Fyanadiiansan @utelvandonidyyraduaiv) aumaqmmmumumwa
Taendnmsfedoinmidyguedugsiuasiameinaeq anulsaznatsauasd
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mafulaziluiieuivduatuiasandasiumenduazfivesiuatuinntoafissls wie
Fouduaunsfio

x(®) =2 (a,cos(ntw)b, sin(ntw)) (2.13)

Tnedyan x(t) ﬁuaﬁuQnﬂszmmﬁaaaqnsuﬁﬂiznauﬁaamauﬁqﬁ%’uﬁiﬂmﬂﬂ
wagitaiduAlaeeiderun tazamimediauntsi (2.13) idontudueynsusiesds
soiuunadygne a, uvile o el no (wie 2fx) rosianduguasiuatuuas b,
guaiduinle o el novesilidduiduatusazsnnu n Adeddimeuauiiteey
Wisuiudaaduatulignies

x{t) & Aeddngue x {1} fedpitnea x(1)
1 . o P = = et
S +
T ' 5 7 -
— vy N ity S

] o %) ar
UM 2.9 dunisgunmasadyanuniv

%Lﬁudﬂﬁmmﬂmﬂﬁuﬁmﬁﬂmﬁﬁﬁmauﬁaﬁ%’ufj s zas i lsiilimen a, ( 2,20) ud
asflawiziven b, flieunaide T W n=1 wszasiu b, Aenuavesndumed a anud
1o Tuslathadumedludfisufuduatundnglfioum b uwils ausdsuerdugioiide
Weufiusiuediiunugniswesnmibuiusuatuidu 100% faguil 2.9 Taudls
Vhnuiliifienduiuatuguiudygamedihandoude usmiuildnsmidndrde
whitu ‘172 Tunsdiedusediiieutueiussdunaiientu uasdnhaduseddludeuty
rvdvABuAlugUR 2.9 Taogmedumetnine 1 mietuadudvdendsdildidugud 2.10
sU v, fuvrdsvuedudligueiniy 4T2r fesdiuhiuiiduionde T2 vie Yoo
wosidudvesdumeiidivuadusetey 42xvindaneuitesiiuen blunsvenendy
etfinud 1o Wiittuwhtuiuady wiethdsfinmunisldduanasadfsmiuneudill
aunTouTIEnedgusuadulignie Tnsawizuduutisfidnnudsuvesridunduds
dumdumeiiinned 3o Wilufemun b, sshilfaessdoaiusiuatuuiniy (9317 2.10)
Gevunm b, Amldluineafeatiulaeiiawiniu 43 7 Sedum x@) ~ > bsin neot n $14M
n=41 weusrlddygnaiiviiusuativann Ui 2.13) feitenihliansainseiarud
wasmnavesrTmanAsdastudyaumlag Aldfeoynaniied futemnldgniame
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2.8 N1SINVUIRNISEUGS DY

o = o oo

TulagtuiliasealioTauasiinssinsduaziiiouveuniasdng fannuiuate finng

174
ar

sanwuUwAziallmwiug) warilussangnmlunisin Snvsdsivainvianesuuuuly
@onmurmudiaamsldan

2.8.1 msImfN1sauaiau

Faok—
loa—-FPaak

FPeax—-tao—Poeak

sUT 2.14 dnweszguaiunisdu wasdisangdesiunsiansduasiiou

= 4 L o a 1 1 o el 2 [¥] L o =i
"ﬂ’\ﬂgﬂ'ﬂ 214 A9 anwmx'gﬂﬂaumiau HAaZAINMNAYILNYIVBINUNTFINNTEUESLYIDU

Awmsuiumiimsinainisauasiisuiiseaziseedanaluil

J
L [

1. ingagn (Peak ) (P, Pk) n3auauUiiyn (Amplitude) fia Ansduasiiion

LU |
= ] o v o al

INRD1BINRAUINTOIAEURUD A IGATDIATY

2. ingagauniisingnan (Peak to Peak) (P-P, Pk-Pk) 3 duiiausuuayn
= | ) = ' ' ) YT ) P a A
Ao AN sduasiiou 2 wiwesdngegn (Amplitude) wngdmivinimsduasiiousiing
Waniaduszezn

1 - A O = =t
3. ANRAD RMS (Root Mean Square) RamNTIIAUAEINBUIINTIADIUD4
naTLi e sduazfouludnausnamils Wunsaisnaennu Inadwadeildas

Sendid RMS flleuluguanmsasld (Xes W30 Xer)
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Xams= 0.07xPeak (2.14)

4. 9ng1d@ruiia (Peak ratio) A9 HATIHIUTENINAIAIIULIEGIER HOAN
AINALIE RMS viTotianh “insadudniees” (CF) wiangdwiiunisnsiada Stasigiaiy
Hewevosndugnlu lnedhsdniamlaan

Peak ratio = CF = P;Zk -2 (2.15)

1 = - 1 = o = & $ o
5. ALade (Average) Ao AnadenduaziioulagTunasnnu Lunaan
vinuazA1ay WatfisududrumisdredanTesnduiuriliduaiodugud druuns

< - e ar o A v v o
a‘uﬁ:iL‘nauﬂuaﬂwmaLUUﬂau‘gﬂl"duﬂSlﬂﬂﬁLQaElﬂa

T
2
Xow = = [XHit = =xPeak = 0.637xPeak (2.16)
ave T 0 T[
6. A1 Form factor fip 8ns1dIusEwi e RMS darads avld
amRMS
Form factor = ———=1.11 (2.17)

Auaiy

7. anntsduaziieulaasiu (OQverall vibration) fa AlwanInIsauasifiou
1 P P o - i v 1 = Ll o oy
ARBATINAUDNT WD INNIsEUdzL o UTaILABII NTWIaEALE 9xdiantsduasiau

unnenaiueeniy Alpesauazidasesnuiludnuals RMS agla

X overet =\/(A12+A§+---Ai) (2.18)

Ar A, = AMsduasiauvawiasanuilugHANNRRNmUe
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1 ar a
2.8.2 ﬂqtﬁUULﬁﬂUﬂﬂﬁmgﬂﬂu

1. wihedaAinsduasiiioudedanuszuy 1ISO 1000 deddnife Avianis

=

fuasiiouvsipessyniteTanasiumiinisda wu Yy Peak, RMS w30 Peak to Peak
2. arfaduefiuanisuiieuiusyiusnadanasgiu 15O R1683 lein sudiu
msduagiiovilfatufinunin-teeifleds IneTmduming (dB, Decibels) mgns

a

N = 20log;o(—) (2.19)

aref
o . o
Lo N = 1A TLUA dB
T
a = YUIMNITAUNIN

arer = WINUTBUTIBUIAIFIU ISO R1683

3. nsiFeuiiBumuannggu 1ISO R1683 yuianisil3suifisuniuuinsgiu
iSO wualdidasaludl

¥ o 1 ot 6 2
- r¥aluarags sediuFeudiou a, = 107 m/s

e
18

ot ur 9
- i ieduaninga ssduSeudieu v, = 100 m/s

2
o

- o datussasnie serurl3eudiau X, = 10 m

[T 1

v ) <t = 6
- fdmthunss sedudeudieu Fp = 10°N

4. pswiguifiguainisauasiiion Linear U 98 TunisiSeuiilsunisin

o = Y] : ) l o | a a .
ﬂaUﬂqquﬂnqiﬂUﬁxLﬁauLLUU Linear NULUY dB #UUNAATTEULNAUUULUU Linear 980ang

=

auefuniiniulfegrsdnuni

€
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2.9.1 Aamevianiulia (Trend analysis) Tnan1squualiiunisduazifioulaund
Dussee wiu yndhluaidenniu wasnifeyafisauruunuSsuioufumussozioa ilk
2 o 'y
wiunswasuudasledne

2.9.2 Minausiivunanguiinieiesing Aonmmbrmsduaziiouveuniesdinsiia

ThameSaadioln Wisuiiguivanisduasitouidesnuuuniedrininug

2.9.3 Wisuiisuiuesasdnsiwmileuu tnenisihainsduasiisuinsaiaule
p = o - ar - a1 =] @ = Y] ' = o o
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- Aun1sUTTIaNa

Analog to Digital Converter : 24 On Tutesdna 1-4, 16 Taluzos 5-8

805 INIUA0E ( 1-4 chans ) : 64 Hz i 102.4 kHz

%39 Bandwidth : 0.5 Hz — 25 Hz f13 0.5 Hz -40 Hz
- frumsiodns
Tnus Ugn : farriasnminmaan 910 1 wiiie 1 Ty
LATee : 39450 WiFig02.11b/g
Addressing P wuuAi use Dynamic Host Configuration
Protocol (DHCP)
IS : gegn £19 54 wingtn/Aum
nnsvinsRady : WEP(64, 128Dit) LagWPA/WPA2 PSK (TKIP, AES)
- fumsna
Y1970 : Glass Reinforced InAtaaLnas NEMA 4, IP67
YU :22cm (85" )x 12930 (4.6 ") x 9em (3.5 ")
dwidn : 1.4kg

sigudnaansiaila: 3mm §36.5mm
gaunail Tumsvirw :-10° CH160° C(14°F §a 140°F )

nIgIU : CF, RoHS (Restriction of Hazardous Substances)
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NANISNARBILAZIATIZYING

Tunsiansduaziitouseaseinesuastululaseent §ialdRawaTaidumis
Horizontal uae Vertical yagini Non-drive end uagd Drive end vasainad dntluay
Reviafisumii Horizontal wawVertical #1u Drive end | fgsdnuiiien uaskamlusunsa
WivibTrend Lite Tngld Wakeup Mode Sadnmsduasiiiounng 15 udl desanduas
nuaiiay 1520 it uarlimbelunisiaduamisa (mm/s) seiinoufiumaddmiuiy
deymaninsoagvinsannteSas Wivib Iigeaauszuin 40 uins

nmsveassiamsiuasdioure wowoiuasty vllanswitanidnunzveints
Fuazitowluun Horizontal uas Vertical Hasnu Non-drive end wasnu Drive end Bavh
Wanunsaiimssimawngueansduas iiouldlaoioudfoudnunsvssnsmuasssiuves
msduasitouldninmsei 3.1 way 3.2 Tnvilswandoansiwseiluudaznsmasieluil

4.1 KANNSNAADILAZANSILATIZANISAUESTIDUYD YUBLHD S

nntheits (Nameplate) vasuowas fienudliih 50Hz aslims wamewmad 15
KW fiemnailgaseu 2935 rpm
sraiuagldmuBensluiag 1 wiudie 1X=48.97 Hz, 2X=97.83 Hz, 3X=146.8 Hz,

4X=1957 Hz, ...
%3a% 1 Drive end, Vertical position

1 o A 1
- AMsdudeiiawadiv 0.392 mm/sec
- AMsduREAaugIAvnaY 0.06 mm/sec
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R | . . "
e 3  Drive end, Horizontal position
- A sduasiawadenindy 0.63 mm/sec
- mMmsduasiaugainiy 1.1 mm/sec
1 u') < = @) 1 2J u'J A 1 o =,
INANTITEUALNDWMABUAUINTEIU 1SO 2372 wudrssAunsduasiiioustsedu Und

Funaziia? o
‘o AMNNTEUALL DU
HDLADTVINTU
31/10/56 e~ Foort 1Mew Measrererd @ (30013 3710705201
15:00u.
N
§ *“.“ ,“»;‘l',\, ] -3
"B« y e En:ﬁz}né{ P T fmRe 0—:‘| ;-’J
| aneno] [T e} seel oy sy W
i.w"“r”:’"’ LU h’i;‘w‘_lhl"rre‘ :::|]W! ih]
1/11/56 = He ¥ = L) 1] y
.u,u_.eln;m
15:30u. (* oo
- @ HewPoiald €82
- @ Hewinid
@ New Mesrarement
g J
i
A
|
140 wo i .if:
i D a He [femDaea <] (17 anhec [t m '_l I_*J
T B e
i wikof [Wwsi uve | serop s:_il&] i

| o = w o =
JUT 4.2 nswnsduaviiouveni?ing 3 (motor)

P 1 v N 1y o P o
Q']nEUW 4.2 WU'J']ﬂ']'iﬁuaﬁLﬁauuaﬂwmgﬂiqwﬂaqﬂﬂuzﬂﬂ 1 way 13 'LUWTS']\‘]W 3.2

amgusinvnanaliaugavesna wazaiwduaynuinsdunmsduanioustlussdu

=3

ARG



57

aFf  af d - . N
%3999 4  Non Drive end, Vertical position
- Ansduazawadsvindu 0.924 mm/sec
- AMsAUAsITIDUgIEAYINAY 1.2 mmy/sec
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- | . . e
%N 2 Non Drive end, Horizontal position
1 q‘l = t:l 1 ar
- AN UdsaUlRauyIIny 0.72mm/sec
- Anmsduastiiougegayiniu 1.5 mm/sec
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4.2 HANSNINARILAZAITAATISNNTTAUALIVIBUTBS centrifugal pump

centrifugal pump MusEAMILE 1960 rpm
FatuaglinuEenutaf 1 unughe 1X=32.67 Hz , 2X=65.33 Hz , 3X=98.00 Hz
| 4X=130.67 Hz, ...

#a%afl 1, Vertical position

- Ansduaz ooty 0512 mm/sec

- Ansduayifiougeaawiniu 0.58 mm/sec
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o A o a =4 o ge
F}maﬂ‘lﬂmﬁ‘uaﬂLﬂiaﬂ’lm‘ﬂsﬁﬂ’a‘mﬂuﬁzmau WiVib 4/4 Pro

| W F N W _¥Fy W |

WiVib 4/4 E.E'-E'EEEEE Wireless
Ezr;:ty— = = = == = =Z Monitoring
Powered

Wireless

Condition

Monitoring

Solutions

Now

Available on

Standard

WiFi

Networks

Wireless Vibration

Measuremnirertt \con Research Ltd

Centents The WiVib family of vibration acquisition units from Icon

Page 2: Overview Research provides wireless multi-channe! vibration

monitoring on standard wireless networks.
Page 3: Products 9 y ¥ g

The WiVib range communicates via the WiFi 802.11
standard and is fully compati- ble with all low-cost access

Page 5: Software

Applications
points and ac- cessories used on this popular medium,

including full security. The WiVib links into the
network in exactly the same way as any other wireless
Page 8: Ordering device.

Information Simply mount it on your machine, insert the bat- teries and

you are ready to receive full vi- bration information over
your network.

Page 7: System
Integration

"1 think it's great that the data

comes to me, rather than me U@m
having to go and fetchkit."

BN RFSEARCH



Wireless Data

Acquisition Fxplained

Why go wireless?

Monitoring of the condition of plant
machinery is done in one of two ways,
with walk-around data collectors or with
an on-line system. For reasons of
regular monitoring and reliability of
data, an on-line system is usually
preferred, but the cost is often
prohibitive, Wireless data acquisition can
help in both instances. By attaching
small wireless units directly to machin-
ery, or replacing existing switch boxes,
reliable data can be obtained regularly
and at significantly less expense than
with walk-around systems. This allows
for more efficient deployment of
valuable manpower resources.

In the case of on-line systems, huge
costs are saved in installation, and the
savings don't end there. No cabling
means increased reliability together with
making the job of removing machinery
for servicing so much easier. Lower cost
means that less critical, but still
important, machinery can be monitored,

Is it reliable?

The acceptance of wireless technology is
now univer- sal, Icon has employed the
global 802.11 WiFi stan- dard as its
networking medium and its proven immu-
nity to external noise and interference
means that you will be using the same
standard that is used for wireless internet
and many other high-integrity ap-
plications. Data rate is up to 54Mbits/sec
and ranges up to hundreds of feet are
possible, depending on the environment.

Full encryption of data is available and the
WiVib family operates using off-the-shelf

TO SERVERS
INTERNET ETC

Cabla or
Fibra Optic
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access points that can be purchased from
your local computer store or your
preferred networking sup- plier.
The diagram below shows a typical
instaltation. WiVibs are installed on the
machinery and these communicate with a
local access point that resides on the
plant network. Each Wivib has its own IP
address that is defined in the device at the
time of installation. The network handles
a Wivib in the
same way that it would handle any wireless
or ca- bled device connected.

How aremeasurements made?

When taking measurements, WiVibs can
operate in one of two modes, namely
continuous and wakeup. In continuous
mode, the device is permanently on and
is powered by a DC supply in a range
from 10V to 30Vdc. So measurements
can be taken at any time.

However, when using batteries, it is
important to conserve power to maximise
battery life. This is where wakeup mode is
used. Each WiVib contains a real-time-
clock which can be instructed to wake the
WiVib up at any interval varying from one
minute to cne day. The WiVib takes its
measurements as in-

structed by the application and then “goes
to sleep” until woken at the next interval.
However, the unit can be instructed to
remain on if prolonged machin- ery
diagnostics are required.

How long will my batteries last?

In a typical installation where a set of
measurements is taken every six hours
in wakeup mode, a battery life of around
one year can be expected between
battery changes.
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WiVib-4/4 Pro

Simultaneous
Channel Wireless WiFi

802.11b/g Acguisition Unit

The WiVib-4/4 Pro from Icon
Research is a wireless multi-channel
vibration monitoring device that oper-
ates on the universal WiFi 802.11b/g
standard. This new device offers
simultaneous sampling on its four
dynamic channels at 24-bit
resolution and up to102.4kHz
sample rate with 12800 spectral line
reso- lution. The additional four DC
channels are ideal for measuring
process parameters. For example,
accel- erometers with temperature
cutput can be connected directly to the
unit enabling vibration, bearing condi-
tion and bearing temperature to

be measured.

The WiVib-4/4 Pro incorparates an
ICP power sup- ply on each of its four
dynamic channels so that any standard
compatible accelerometer can be con-
nected. Alternatively, the inputs can
be AC coupled to interface with
buffered signals from other systems.
High-resolution acceleration and
velocity measure- ments can be made,
together with bearing condition using
the built-in demodulator or “enveloper”
as it is sometimes called.
Accelerometer bias voitage check- ing
is incorporated.

The dynamic inputs are atso compatible
with stan- dard eddy current
{proximity) probes allowing direct
measurement of displacement,
including gap voltage.

The two digital trigger inputs offer
flexible triggering options allowing
synchronised readings to be taken. The
triggers can also be configured to
operate as ta- chometer inputs, PLL's
for ordered spectra, and gates for
conditional initiation of measurements,
One of the triggers can be configured to
act as an analog trigger input.

The WiVib-4/4 Pro
operates on the universal
WiFi802.11b/g standard and
offers full WEP, WPA and

WPAZ security. Network configuration is
straightfor- ward by connecting to the
on-beard USB port and

running the WiVibConfig software utility
supplied on any laptop or PC.

Power is provided by two internal 'C’
size batteries or a DC supply in the
range 10 to 30V. Under battery power,
the device requires no connections apart
from the sensors and it can be powered
up and down by its internal real-time-
clock.

The unit has been designed for operation
in hazard- ous locations and is approved
for use in ATEX Zone 2 areas. It is
currently going through Class 1 Div 2
cer- tification for use in North America.

The unit is housed in a compact rugged
enclosure and is sealed to IP67. It is
fitted with stainless steel brackets for
easy mounting. The twelve sealed
glands allow cables of varying diameter
to be routed to the unit.

The Wivib-4/4 Pro is supplied with

A comprehensive suite of support
software enabling the device to be
configured on your network and useful
measurements fto be taken right
away.Refer to the specification overleaf
for full details of the

WiVib-

4/4 Pro.



WIVIB-4/4 PRO TECHNICAL SPECIFICATION

MEASUREMENT
Dynamic Channels (1-4)
No of Channels: 4

ICP Interface: 2.4mA at 20Vdc
Other Coupling: AC, jumper configurable
Input Voltage Range: +/-5V
Bias/Gap Measurement: +/-25VY range for ICP bias voltage and eddy probe gap
measurement
Measurements: acceleration, displacement, bearing demod, (velocity by s/w
integration) Gain Ranges: gainsteps1, 2,5, 10, 20 and 50
. Amplitude Accuracy: 2% typical in passband
Demodulation Function: digital demodulator (HP and LP bandpass filter edges

programmable steps from 50Hz to 40kHz)
DC Channels {(5-8)

No of Channels: 4

Ranges: 0 to +3V and 0 to +10V, jumper selectable
4-20mA Input Option: 100 ohm load, jumper selectable
PROCESSING

ADC: 24 bit simultaneous on channels 1-4

16 bit multiplexed on channels 5-8
Sampling Rate (chans 1-4): 64Hz to 102.4kHz

Bandwidth Ranges: 0.5Hz-25Hz to 0.5Hz-40 kHz

Data Block Lengths: 256 to 32768

Spectral lines: up to 12800

TRIGGERS

Ne of Channels: 2 {one analog/digital, one digital)

Coupling: 5V to 24V digital pulse, or analog in range +/-20V
Available Functions: external trigger, tacho speed, ordered data (by phase-lock-

loop}, gated acquisi- tion, pre- and post-trigger delay to
32768 samples

COMMUNICATIONS
Wake-up Mode: programmable from one minute to one
day via internal RTC Network: 802.11b/g WiFi compatible, FCC and IC certified
Addressing: static IP or DHCP
Speed: up to 54 Mbits/sec
Encryption: WEP (64, 128 bit) and WPA/WPA2 PSK
(TKIP, AES) Interface Port: USB user port
MECHANICAL
Enclosure: glass reinforced polyester, NEMA 4, 1P67
Dimensions: 22cm (B.5") x 12cm (4.6") x 9cm (3.57)
Weight: 1.4kg (3 Ibs)
Cable Entries; 12 glands, IP68 rated
Cable Diameter: 3mm to 6.5mm
ENVIRONMENTAL
Operating Temperature: -109C to +609C (14°F to +14090F)
Compliance: CE, RoHS
ATEX Zone 2 Hazardous Locations: ATEX Directive 94/9/EC, Certificate Number
BaseefaOBATEX(0294X
Battery powered: 1I 3G Ex nAnL [ib] IIC
Externally powered: II 3G Ex nAnL IIC
T4 (-10°C £ Ta < +60 °C)
T5(-10°C £ Ta £ +60 °C)
T6 (-10 °C = Ta < +49 °C)
CSA Class 1 Div 2 endin
POWER
Input Power: battery, or DC power (10 to 30vdc)
Battery Type: two x lithium 3.6V 'C’ cell type LSH 14 (unrestricted
transportation version available)
Battery Monitor: internal battery monitor and critical battery shutdown

Isolation: 1500V from DC power input
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Application Software for WiVibs

Wi VleOMfg Fasy-to-use tool for confgurzngyour
WiVib to workon a wireless network

Configuring your Wivibs to communi-
cate on a wireless network is made easy
with the WjVibConfig utility.

Simply edit the network settings (eg.

1P address, SSID etc) and then click

able the WiVib onto your network,

The panel cn the right monitors

network activity so you can quickly see if
the WiVib has connected to your network,
or if further editing of the settings is
required. Security settings can be entered
and modified as required.

Configurations can be saved to file

and reloaded so you don't have to re-
type all of your settings each time you
intreduce a new WiVib onto your network,
Communication is via a cable from any
USB port on your laptop or PC.
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Wi VibSCOpe Turns your

spectrum ancalyser

WiVibScope enables both time and
spectrum graphs to be displayed from
any selected channel of a Wivib.
Measurements can be dis-

played in standard engineering units such
as g and ips as well as user- defined
units. Simply select the Wivib and the
channels that you want to monitor and
live traces stream to the high-resolution
display. Zoom and cursor with readout
func- tion are provided.

Settings such as number of spectral
lines, bandwidth etc are easily
changed with drop-down menus. Any
acquisition setting {eg. gain, integration
to velocity etc) can be adjusted also.
WiVibScope is ideal for detailed analysis,
system checks and installa-

tion setup. Both continuous and wakeup
modes are supported.
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Application Software for WiVibs

WiVibTirend LiteEasy plant monitoring and
ancalysis for smaller systems

WiVibTrend Lite provides the core function-
ality of on-line menitoring systems with
features such as trending, alert/alarm indi-
cation and full analysis capability. It can
support typically up to 40 channels with
muitiple measurements (for example, ve-
locity vibration and bearing condition) being
available on each channel.

Its straightforward setup-and-go interface

means that you can be logging and trending

within minutes of loading the application.

A moving chart-recorder updates current

measurements while historical pan and

zoom functions let you examine previously
measured data.

This application is perfect for smaller wire-

less on-line monitoring systems or getting

familiar with wireless monitoring.

WiVibTrend Life supports a simple Plant ...

Machine ... Point ... Measurement hlerarchy.

Alerts and alarms are indicated on the hier-

archy and summarised in the table under-

neath.For a quick check,thered/yellow/green
traffic light summary lets you know the
status of your plant at a glance.

The application supports wakeup and con-

tinuous modes on the WiVibs, so you can

choose how often you want to scan your
machinery. This can be from several times

a minute to once a day.

A historical trace, such as a spectrum, can

be viewed by selecting the time at which it

was gathered on the trend graph. Alterna-
tively, liveflatest spectra can be viewed
with full cursor readout.

Setting up the machine hierarchy is very

straightforward. First, use WiVibConfig to

connect your WiVibs to the network and
then use the single screen setup in Wivib-

Trend Lite to specify what you want to

measure and when.

Hardcopies of trends and traces can be
printed, or traces can be written to file for
emailing or inserting in reports.

WiVib hardware and WiVibTrend Lite soft-

ware combine to produce a powerful ma-

chinery monitoring package that is low-
cost, quick to install and easy to use.

WiVibTrend Lite has been specially devel-

oped by Icon Research to show the advan-

tages that wireless monitoring can bring to
industry. You can get started with a single

WiVib and be monitoring your plant within

minutes.
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Integrating WiVibs With Your System

Svyvstem Integration

WiVib users may wish to interface their WiVib
devices to applications other than %}lp&
supplied by Icon Re- search. There are three
basic methods by which a systems integrator
can gain access to a WiVib and the
measurements that it takes, namely:

1. Accessing the WiVibTrend Lite OPC Server
2. Controlling the WiVib Server
3. Programming the WiVib directly

The options are listed by ease of
implementation (easiest first). The trade-
off is usually the flexibility of the solution
versus the time and effort to implement
it.However, Icon Research is always
available to as- sist regardless of which
interface method is chosen.

1.Accessing the WiVibTrend Lite OPC
Server

WiVibTrend Lite provides the user with the
means to configure measurements, and
provides a simple dis- play of the data that
has been taken. It makes use of an
embedded copy of the WiVib Server to
control the sampling process.

The OPC Server component of WiVibTrend
Lite allows the contents of the samples
taken to be easily ex- ported to external
systems by means of the standard OPC
interface.

When enabled, the OPC server runs in the
background of WiVibTrend Lite, and
provides OPC tags for the in- formation that
is provided by WiVibTrend Lite locally.

Using this method the integrator has just to
configure his existing OPC clients to request
the required tags from the WiVibTrend Lite
OPC Server.

The structure and contents of these tags
can be found in the WiVibTrend Lite OPC
DA Server Data Diction- ary, and include:

*Status information for all
system hierarchy;

= Values, and alarm status, for all of the
trends;

levels of the

*Traces for both time

domain and spectrum
measurements;

»Status information for the WiVibs

ensors to detect failures in the

monitoring equipment.
2.Controlling the WiVib
Server

The WiVib Server provides
the means to control a net-
work of Wivib devices and
thus realise a surveillance
system by performing the
following tasks:

=Scheduling when the Wivib
is to be sampled.

=Controlling the sampling
ofthe required meas-
urements.

=Processing the samples by
scaling them to the correct
units and performing post
sampling processes such as
FFTs and integration.
=Testing the sensors and
checking the sampled data
for validity.

*Deriving trend values from
the samples,

+Determining alarm
conditions.

Using this method enables
the integrator to concen-
trate on the user interface
for the setup of the meas-
urements and the display of
the resuits, without hav- ing
to have a detailed
knowledge of how to control
the WiVib.

3.Programmingthe WiVib
Directly

When using this method,
individual instructions are
sent to the device using the
specified WiVib com- mand
set. This therefore offers the
most flexible and efficient
interface to the WiVib
devices but it also in- volves
the integrator with the mo



ORDERING INFORMATION

Device Type Order Code
WiVib-4/4 Pro Acquisition Unit (4 x ICP Channels and 4 x DC Channels) | WiVib-4/4 Pro
Accessories '
USB Interface Cable for WiVib-4/4 Pro (Type A to Mini-B) uc-3

Ferrite Sleeve for CE Compliance FS-1

Lithium Battery 3.6V Type LSH 14 for WiVib-4/4 Pro (manufacturer Saft) |LSH14

- two required

Lithium Battery 3.6V Type LSH 14 for WiVib-4/4 Pro (manufacturer Saft) |LSH14 Light

- two required (no transportation restrictions)

Authorised Agent

Icon Research Lid
3 Raw Holdings
Fast Calder

West Lothian
EH33 OHY

UK

Tel: +44 (0)1506 885000
Fax: +44 (0)1506 885501

Web: www.iconresearch.co.uk

All specifications are subject to change without notice

Issuel

73



74

Uszifgdavinlaseanu

KL wednsnguel  Baudu

| Ditean 118/3 nvinawu a.ndlnsana 2.4y 64170

| UsedRmsanun

usgaulseLAnwInlsIeuglieinetrn v.glaiy
UaathuindsfnelusziuuS g wiadi ¢

AN TuLeTINg

FAINTIUANANS UN IV TSP

E-mail jakkrid_yam@hotmail.com

o UIBBUANT  BUANA

| Ddidun 239/42 p.iungw a.dles 2.4uuim 17000
§ Uszian1sinen

[P =2

uTEFULsENAnE Al WS sudeuvRneAu 2. Fuuw

UagdumdadinuiluszduUSayniandn 4
ANUVIINTTUNATBING
ALY IMNISUAIERNT W INDTIABULTANS

E-mail bighand007@hotmail.com

d o =~ ar

¥ Wy fuiu

afidn 46 31.4 n.aaN o.nTuLRT I 2. Rwalan 65150
Usziin1sinwn

utuisendnwaINlsuisumstusiive 2. fvadlan

UagtuiasdnuilusziuUiyyn3duin
@UIAINITIATENE
AL IAINTTHAMEARS URTINEISBUTAT

E-mail por_loveudjseed@hotmail.com



	title
	abstract
	content
	chapter1
	chapter2
	chapter3
	chapter4
	chapter5
	references
	appendix
	bibliography

