’i) Check for updates

SHA|AHZSHS| K| H293& HM[1E pp. 46-55 202514 22l ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2025 29.1,046
Vol, 29, No, 1, pp. 46-55, February 2025

X (ENEHAL| MEE 0|2st FYBERAQ| T+ SE SHA
Frequency Response Analysis of Oil Hydraulic Pipeline System
Using Transfer of Fluid Admittance

E|Eat - ABS T

Myung—Soo Choi* and Kyong—Uk Yang™ t

(Received 30 September 2024, Revision received 19 December 2024, Accepted 19 December 2024)

2F [ fA ol=ndad AES o8ty {FYHR, offEdolE, nHx8s, AFEHFLL OB
TE FIEEAL Fue SHS ok A2 S s o W2 &4 AAxdL
ZHE vpAp Ay fA oEnEAE WA 3 5, S04 AT WFeR A4 FHe /A o=
MRAE A2 ALY 23 R el M A o En"aet FARAE o8t 4Y
= T 5 GHEARASTE ol&dl FUTEEAY dFoA 7 BFeR A4 Y IS AR
Atk o] fF Ao dEHy {fA oj=rdie] gorRY 72 4 ik idd UHe
B2 i 220E wEal 370 ArtR S AdAste] A ArkE d3 F, 3l 2l fiet
A dAke] A9, s aEfa A4 == dapele] vjuE S g el AFAde 24l

AUE : GATBRA, F5 SH, §A oA=uHA, A olsujsay, g sy

Abstract : A new method for obtaining frequency response of oil hydraulic pipeline system composed of oil
hydraulic pipelines, accumulators, throttling elements, and storage capacitor elements etc. was developed
using the transfer of fluid admittance. This method calculates the fluid admittance of each node from the
outlet to the inlet in turn, after first obtaining the fluid admittance of the last node from the boundary
condition of the outlet. Moreover, the pressure at each node is calculated from the inlet to the outlet of the
system in turn using the pressure transfer coefficient, after obtaining the pressure of the first node using the
fluid admittance of the first node and boundary condition of the inlet. The flow rate of a node can be
obtained from the product of the pressure and the fluid admittance of the node. After numerical calculations
are performed on three computational models using a computer program based on this method, the
reliability of this method is confirmed through comparisons with results of experiment, analysis, and
computer program of prior researchers on the same models.
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Method, Transfer Matrix Method

%F 73 2-(https://orcid.org/0000-0003-0416-8348) : W<, A *t Kyong-Uk Yang(https:/orcid.org/0000-0003-0416-8348) :
Gojsln 7] BA e sk Professor, Department of Power System Engineering, Chonnam

National University.
E-mail : ki kr, Tel : 061-659-7134
mail : yangku@jnu.ac. ¢ E-mail : yangku@jnu.ackr, Tel : 061-659-7134.

* 2|73 5 (https://orcid.org/0000-0003-0691-5570) : 3, A spfyung.Soo  Choi(https://orcid.org/0000-0003-0691-5570)
=1k S EU DN Fay =) Bethorni Y Professor, Department of Power System Engineering, Chonnam
National University.

46 FYHAAHSTRIX] H29@ A1, 2025 2¥


https://crossmark.crossref.org/dialog/?doi=10.9726/kspse.2025.29.1.046&domain=https://kspse.org/&uri_scheme=http:&cm_version=v1.5

1.8 B HEgH 54 2ARUGY
BAo AREE FAAF AL o] &5t
S9F 2HE 92 A1g3te] eyl Gere Adsr e s, ARAEsA, AANFEHA, 21 3
£ S ALEe A, A gy, 28 5 gy EeEdd 5 FRee] AH-ed s anA
3t Hopo| A A e AALEa ok g9 Al o2 Fdske Uy igste] 2, o A F oo
glo ook Wi o]FEdo]E(accumulator), wE  F FR=O| HEstal, I A 9 fFEAS
FeEE) 5 oo aaw pAEEd, olse  AYR ﬂ} gtk e ol F ATES BHE T
S BES B A2 A"y B2 yr gx A FRE F3EHAG?
o % Aol wet gk A" Sy g o A7 ARES 6H**f4%*o‘:% AL} A
o Qe 2o A g g4z pE ¢ TEEAIA Beld fA9 5 A 2ol A
FEzAL FEAL st A Ftgor Y & e MER A HP%Oﬂ sl sk
742 9l loltt HAAL, I A FAEEANA A AEm"E A
gotHEA e 5L st wyor = o ALE ol&dte] FdHRAL Fuke SHE
gy gtoz djAeti W AZF $gem ke WHS JiEstaEThelstl A of ¥ils A
A= whgol Q) o] & Fuls Lo go =1 Zu]el A (transfer admittance method)©] 2}
Futg ool ggwEAY HAAH FEH  FEWH of =2olAe fUHE, o,
& volsted Ege Ful, g olgHE yy  AFRE AYSTAL TR FHE FUBR
oS24 A o) EZ A¥(transfer matrix method)©] AE ez Ad ojundayior Fubg 3
ik, e ohe S AAlE] 71ETT
D’Souza®} Oldenburger= &4 TR0 TEAS
s|Msty] ffs) dg wEAS 3 F Fubs 2. M O|=0|EHAY
S A At A A F dAEE
3Fglth) Nakano®} Yoshimotol= HELA =z o] = 21 @RI
e SHe AN e AE EHAE 3 Fig. 12 o] A-9] tfiFel fyd=A9 3 o
skl 54E adstith? Muto 52 EHlol® 2, 44 wE, BE Ao ojF B olH, 2
AN

A, WE Sog pAE FAmgolr)
o] oA Qa9 Qs Alolo] Atd 1g]

4
i
W B
[
S
° o
f
)
L
e
s
i
o
bl
ol
i)

R PR 1 gumAel el 278 2E dH(mode)
Lee 5 A% WEAYS Taolol olFE  olgf Bech A4 Aadel F ool Aas

dole, nekBash 2 MY BAol @AW pHEtY AAUES E nde] AHE A
oled ml

WE A Hm, greyd sddes 4 AW AW 1,

accumulator
Sk valve
—

=
orifice
il : Z
= T —> -
FHsHA” Kime ffHes grysie .|

H
@y stol ?ﬂ%éﬂ%ﬂ AAZAL o188 F i1 23 4 56 n e

Fig. 1 Analytical model
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