F

a A 4 A 2 . & A
D R( .OO 1 9 madpnimmueiainsiansaiamnauisdszindlng a3 30 IME_NEl_r
o 2016
5-8 NINZIAN 2559 FIRIAFIVAT —W

N13ATIVFIUANILLATIWUAUUTY 4 FU 4 TEAILNITIATIZINITAADINSEDA
VoA yINTUELIU
Condition Monitoring of a 4-Stroke, 4-Cylinder, Petrol Engine Using Statistical

Parameter Analysis of Vibration Signals
fuy doalled , way NIy WFAUSIATIA

augdmnssumans anrdumaluladine-fuu 1771/1 aUURALINT LYNEILYAI LUAAILVAII NFMNAMILAS 10250
*Hingo: wisitatni.ac.th, Tel: 02-763-2600 sio 2905, 2910 Fax: 02-7632600 ¢io 2900

UnAnea

nsfnwias@nwinesadeuaniizmsvhateeIesBuRULEY 4 gU 4 9991¥ YWIAAIUTY 1600
CC edyanunsduaziiiou ndsssudgndtassannznisiinuveanisswudidelifinigeg fannzund
annganuAnUnivesszezinwamdlefuarlods uaranmznisvhaufiinunfivesiidagu Fdaltviay
AT uNUTesARLEaRRLTY 10 way 20 Tovin Taoidudivesiansduasiiion 2 dashndeiinguuas
F19%dn nstuiindananasiaietsusazrinuiiseusyana 800 - 1000 SOURBWIT HANISNAABINUT
FyaansduazfiouaunsninunnsivaeunsEuIuns Msvinause o lue3eseudld nsulasduaauy
Tosunandudygravulasmugimarferissayilfansaeduionssuiumsing 4 awigdnsnisiu
voumdeswudladedu dyarunsduasiioudauisaldesuiesneasidonnisyiuvesiiaaiiunivas
AnUnAdeilimauiuntaagdaanainsieureusasiiin malesesidyaiuiemnsfivesnieada
aansaltinsizsiaeing 9 1wy Anededuysel andesuuinasgiu mard wazaraisles Amnsifinesus
avAlalannsaunaniizvasiialdasuimunenfusiadeduysaiviiy maisufisumsfinesnaada
2 Ay Anedsduysaiifisufudiaules sivldanunsauenaniiznisviauvesiidalddaauniinisly
wmiwesneaifiissaties nsinwreludsdulufesimunisnsimssRdungin Larn1591a9dn1IE
maqm%wuﬁtﬂuLamLﬁaiﬁfi%mimmaauﬁaaé’zymmmiﬁuamﬁaugﬂéimLLﬂiusjwéaﬁﬁu
AMaN: NINTINAUANTIZNIITNIY, danaumsduandion, Adessudiuudy, mwseidygn, s
AATIINITTMTN9ERR

Abstract

This study is to monitor conditions of a 4-stroke, d-cylinder, petrol engine with capacity of
1600 cc using vibration signals. Various engine conditions with no load were simulated such as normal,
clearance intake and exhaust valve faults, unplugged injector and injector coil faults by adding
resistors of 10 and 20 ohms. Two accelerometers were attached on cylinder head and injector rail.
Vibration signals were records with the TDC signal from engine running at speed of approximately 800
- 1000 rpm. The result shows that vibration signals could be used to monitor various processes in the
engine cycle. It is also found that the crank angle domain signal could be used to easily identify
various processes in the engine cycle. Again, vibration signals could be used to reveal processes in
normal and faulty injector conditions such as starting position and injection duration of each injector.
The statistical parameter analysis technique was applied to determine absolute mean, standard
deviation, skewness and kurtosis from injector signals. The use of each parameter could not be

identified all injector conditions except absolute mean value. The comparison of two parameters such
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as absolute mean and kurtosis was able to identify all injector conditions which was clearer than the

use of single parameter. The further study is necessary to develop signal analysis techniques and to

simulate other engine conditions with load in order to improve accuracy of condition monitoring of

engine using vibration signals.

Keywords: Condition monitoring, Vibration signal, Petro engine, Signal analysis, Statistical parameter

analysis
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Engine Running with No Load: Various Conditions
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