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Vibration Suppression Using Disturbance Observer for Systems
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Noises and vibrations are often generated by periodic disturbances in compressors, pumps and
so on. It is well known that vibration suppressing systems such as the repetitive control effectively
suppress the periodic disturbances. However, there is no report about methods that can make control
performance deterioration as small as possible when control inputs of the vibration suppression
system are saturated. This paper designs a disturbance observer that effectively suppresses periodic
disturbances. The proposed method can accurately estimate the disturbance if one of the following
two conditions is satisfied. The one is that the control object is known, and the other is that the input
is not saturated. The control object is assumed to be a linear system that may have time-delay
element and handle multi-input and multi-output. The proposed system estimates disturbances using
the structure of the disturbance observer. Some compressors system simulations are illustrated to
verify the effectiveness of the method. The method is appropriate to rotational machine systems such
as compressors and pumps in which the vibrations and noises should be avoided.

Key Words: Periodic Disturbance, Imput Saturation, Vibration Suppressing

1. & L & I

[EHEREOTTIEM R E DR RICBERT G ARET S
L, BEIREBENELCRT DD B, M5 EE|E
RBCIERE LT, BPMICEET 3 NN S 5.
Fe & RIEEMORR MLV YL, BRABCNEL,
MERCRZL A2 EMEREDOT, BERAKICEEL
FREANELTH Y. 80 IR UEIfEZ P ORI,
FEENEL IR T B ESRREX R LATERD.
FOEORENILEETARICHLTE THS. E
VAT LD A SN EIREEOFIRE Z THIEE
BERHLL, A== a—F"DERLIZD, NEE
EIRBTENGBN, TOHEBEREEEHENE
KINTVWBDO U UKERHEZR O HIE A7 HME
MEEOHIEA S - & %, ASNELONGHHE & F s
AT BEEOMENT N TEIEEENSLLT
LESBNASHZH, ChSDOFECRZTOTHE
HI9 BREREIZ R0,

AT, BRSO ER RN IEIT B4t

* FfE=A 2008 4E2 B 18 H.

RS, AEAEE T EIEM T RS 577-8502 AR
INETT 3-4-1).

E-mail : kosaka@mech.kindai.ac.jp

AT\ BHRETT B, REIRDZDOEHEDS
L, —DOTLHBEINhD L E, N ETHRICHETE
BT EERT. FOEGEO—DIHERRNENTH
32k, L5 —DRANMNHEMEINEZNETHS.
iz, FIERRIIERAERTHD, TAHART
LTI E DL > T TELEDARV. KBRS
EXTEHSRARE & 75 % RERHEHIEIRICE L T 5. BRI
T3 VA DCE—XZTREIEN ST O ERs
Wid, T—2DEESEEERET 2 FERMEA DN T
WAL, CoRRICAERER L TEEED S 2T
BIBE, TUFaT—RITHRERE T HE—XT
Ho, FEBIXEESEEEZDT, izl 7y 7F 11—
Rt G RAIT HEIR R

BT, 2 TRRAEABNELOFZEZHRICHEITES
WELA T —N\DREERERL, AL EEMNER
DOFIFEEZT TEHHERMEDHILNTE BTN
<HIZ 6NBAERRYT. 3 TRABANILSEMEN
BAUEEMAROYI 2 L—rarvERICED, RER
S AT RIRIEEIC & o THIB S N T & Sl SRA
BN THAUINELDOHEEDMMELTNT, T TE
HEMEEOHRIED TED I NELMAGhBT LR

NII-Electronic Library Service



The Japan Society of Mechanical Engineers

AN & APSELE b ORI T B LA 7Y — N X SR 303

-

v +

Fig. 1 A system applied disturbance observer
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Fig. 4 Equivalent proposed system
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Fig. 6 Responses without disturbance observer
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Fig. 7 Responses with the proposed disturbance
observer without input saturation
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Fig. 10 Parameter change and output speed vibrations
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