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Figure 10. Ruhr Univ. Bochum2| ¢3tX} 1&, 12|11 Univ. of Magdeburg, Tu Darmstadt, Klaus Union
GmbH.co HZ1E

Figure 102 Ruhr Univ. Bochum@| ATXE=2 BHOZ Univ. of Magdeburg, Tu Darmstadt, Klaus

Union GmbH. col| HRAE0| Egt=l 1&FS LIEFYHLICE O] OZ0|= Romuald Skoda2t Markus

Hundshageng T2 E diA 2742 20| HAE0 UAes 25 YLCH

Romuald Skoda(Ruhr Univ. Bochum)= $ X Ruhr-Universitat BochumO|Al §& 85 7|4 152 X

A Z0|H, 20123 18 0|22 oY 20fe| MER wAZ 0|F1 USL|CH O|HMO|= Robert Bosch
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LEYSUCL XDO0= =M Cavitation ForumOAf &&tH a7 & £X| AZY0|4E S DM

=
T2 Mol FHHOIY 7 YO Ot =25 ERASLCL

Markus Hundshagen(Ruhr Univ. Bochum)& # X Ruhr University Bochum®| Institute Thermo- and

Fluiddynamik2| Chair of Hydraulic Fluid Machineryg &1 UELICE O& 7|4 3% 200N F2

o =

Lty 72 =X A2 0|M0 SHs & A& st UASLCL
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xueyuan wei(jiangsu univ.)
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runshi liu(jiangsu-univ.) feng hong(jiangsu uriu_b
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® tiarpw yan(jiangsu univ.)
baoyun giu(yangzhou univ.)

Figure 11. Jiangsu Univ.2| X} 1§, 2|1 Univ. of Padova, Yangzhou Univ., Jiangsu Aerospace

Hydraulic Equipment Co. ¥1Z 18

Figure 112 FZ Jiangsu Univ.e| A7Xt 122 AZEY Jon, HHE AHAFXSS Univ. of
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Padova, Yangzhou Univ., Jiangsu Aerospace Hydraulic Equipment co.2t HZE ZdSZ LIEFLLICE O]

g9l &4 X Shouqu Yuan(liangsu Univ.) LT,

Shouqu Yuan Jiangsu Univ.2| n=0[X} SFL2 && FO|H, Hix & 27 7|4, {FH Z[A4<2l of
E

[ © H}Fo [
EAI-E IZI-: :]-: —*-lE'

XNE S, oid @ Hzo 8 Halt Ts §4d, @2 &7 7|=(Precision Irrigation Technology)
of 382 = ¢7E ¥t JYASHCL B 2 722 YoM AMEE= 2a &7 7|2 & o
L2, s 30| Yot ol 2 X FA2E M3Ist7| s CIXE 7|1t Xia2HE &8ss 7|e2

masato hijikuro({kyushu univ.)

L
takanori uchida(kyushu univ.) L
keigo shimizu{mazda motor corporation)

®
the hung tran(kyushu univ.) ®
takuiji nakashima(hiroshima univ.)

masayuki anyoji(kyushu univ-) ® Y
keigo shimizu(hiroshimauniv.) o€ nguyen(phenikaa univ.)
®
truong dinh cong(hanoi univ. of science and technology)

]
the hung tran(l don technical univ. o
e hung tran(le quy don techni 2“\:) hung vu(phenikaa univ.)

anh dinh le(vietnam national UniV.). pinh pham(phenikaa univ.)
®
chu duc trinh(vietnam national univ.) ®

truong vu(phenikaa univ.)
@

®
tam van hoang(vietnam national univ.) vinh nguyen(phenikaa univ.)

banh duc minh(vietnam national univ.) ° phan nguyen(vietnam academy of science and technology)

hoang phan thanh(pusan national univ.)

tran the hung(le quy don technical univ.)

Figure 12. Vietnam National Univ., Phenikaa Univ., Kyushu Univ., Mazda Motor Corporation, Hiroshima

Univ., Phenikaa Univ., Pusan National Univ., Le Quy Don Technical Univ. 2 1 &

Figure 12= Vietnam National Univ., Phenikaa Univ, Kyushu Univ, Mazda Motor Corporation,
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Hiroshima Univ., Pusan National Univ. Le Quy Don Technical Univ. & O 2 A%9| HFXIE0]
o

HZAL|0f len, 0] & Anh Dinh Le(Vietnam National Univ.)7} &4 3 Xt2 =HQI=lL|C}

OH

Anh Dinh Le(Vietnam National Univ.)2 HIEE =& Cfstn 3t CHstOA =hAr ot9(E &2 At
2, Fo A7 #dAs g5 /5 g9, 7HH|H|O0|4 (Cavitation), M OHX|, S HE

7t ot HH =22 FH e HE 45 Y MHEHOM 78, VM 75 X Y s & OFY
=

0

LICE =[Z20f= 2{AlOF St OFZtH|D| Q= Ot7tEOjdez MEEO =X

A

o st=H %1'6!:

(]
bart p.m. van esch(eindhoven univ. of technology)

» L)
zhe lin(zhepang sd-tech univ) ° chaoyue wang(china agricuttural univ_)
abba abdulhamid abubakar(kfupm) -

[ ]
bin huang(zhejiang univ_)

&
yongshun zeng(china agricultural univ.) ShOl.Iqi vuanﬁangsu univ.)
e
peng wu(zhejiang univ.)
fujun wang(china agricultural univ.)

zhifeng yao(china agricultural univ.)

L *
ruofu xiao(china agricultural univ_) dazhuan wu(zhejiang univ.)

@
zuchao zhu(zhejiang sci-tech univ.)

[
———— * chengshuo wu(zhejiang univ_.) * R S,
giang zhong(china agricuttural univ.) markus hundshagen(ruhr univ. bochum) ~

*
peiqing liu(beihang univ_)

Figure 132} Z0| HFXS2| Degree Centrality &4 ZutE MA|RHELICE Degree Centrality= HIE

MOIA AFBEIE B44 XE 5 oltE, 2 =Co| AZFE Y29 28 J|8oR ko F
7 =

S
P CHE ==sat EotLt ol AL A=X|E HEfLN, 2 2

=8 40t C}2 ATREDY



2 oA EEsE ol" 9FAe TH HE/IZNAM SHo ZFEA /AKX HCEL Degree

Centrality= oF AL TA| HIEAIONAM LOiLE 2% JHE st=XlE LIElWE S2% XA&7=2

e

=

2EELICH

Degree Centrality ZutE H#HEH ZHO| 7t 72 HFA= Fujun Wang(China Agricultural
Univ)O|H, O CF2 92 Peng Wu(Zhejiang Univ.)2t Zhifeng Yao(China Agricultural Univ.)7t 9|X|gHL
Ct. EE$H Shouqu Yuan(liangsu Univ.)dt Zuchao Zhu(Zhejiang Sci-Tech Univ.)7t 1 CHS &0 |X|st

USLITE Table 32 BX =8 47t 48 0|49l AT 2AEES HAStD Y20, 0|F Sof BX

=2 T2t o AFAL HRY LXstn A= As =AY + AU

Table 2. Journal of Fluids Engineering 2020'4~2023" ZIX =24 =2 (5H 0|4

SXXt X =25
Fujun Wang(China Agricultural Univ.) 11
Zhifeng Yao(China Agricultural Univ.) 10
Peng Wu(Zhejiang Univ.) 8
Zuchao Zhu(Zhejiang Sci-Tech Univ.) 8
Shougi Yuan(Jiangsu Univ.) 7
Abba Abdulhamid Abubakar(KFUPM) 6
Anh Dinh Le(Vietnam National Univ.) 6
Bekir Sami Yilbas(KFUPM) 6
Francine Battaglia(Univ. At Buffalo) 6
Ruofu Xiao(China Agricultural Univ.) 6
Bin Huang(Zhejiang Univ.) 5
D. Keith Walters(Univ. of Oklahoma) 5
Dazhuan Wu(Zhejiang Univ.) 5
Mark Tachie(Univ. of Manitoba) 5
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Michel Cervantes(Lulea Univ. of Technology) 5
Peiging Liu(Beihang Univ.) 5
Philipp Epple(Coburg Univ. of Applied Sciences) 5
Qiulin Qu(Beihang Univ.) 5
Romuald Skoda(Ruhr Univ. Bochum) 5

3. 827|2a% ATA HEYT B4

o= 7| 20| M= Of2ll Table 31F Z0| 471 7|20|A 9FHO| =25 HEHOIASLICL

Table 3. Journal of Fluids Engineering $H=7| 29| =2%E

=1 =BT
Inha Univ. 4
Korea Univ. of Science & Technology(UST) 3
Chonnam National Univ. 1
Univ. of Ulsan 1
a7y 7| o

2020 ~2023E Journal of Fluids Engineering®| GtAt WESA FOAM $t=Ql XL
S 2 FEOIY AZE A7 AESS LELHT Ot Figure 152F Z&LICH
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Figure 14.

stol AXt 18(2020'H ~2023'd)
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. yong=in kim{ust)
izuru kambayashi(saitama univ.)
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kyoung-yong lee( kitech)

hyeon-mo.yang(kitech) yong cho(lk-water)
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Figure 15. Kogakuin Univ., Tokyo City Univ., Saitama Univ., Aoyama Gakuin Univ.,2| 2% 3XI2t Samwon,
K-Water, KITECH, USTS2| 8t5Ql HXIE0| HZE OF

O|F Zt= HTHO| LiEtLl= 7HY 2 282 92l Figure 152 Z0] Y29 AKX AFD ot=¢l

—

e

A 2E0| AZAE A2 =Z Kogakuin Univ, Tokyo City Univ., Saitama Univ., Aoyama Gakuin Univ.2]
U ARLXRE Samwon, K-Water, KITECH, UST(2e}7| = gttt itietm) S| st=el H7XtE0| ™

A= QEYLICE o7|M Donghyuk Kang(Saitama Univ.)0| 220 AZX=1t st=x0l ALRXE AHZA
St= £8% 92 ot on, ot= A%9| ARXE FOAE Young-Seok Choi(UST)7t 4 A
ZXt 922 ot ASS Y = USHCH
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Figure 16. 2020'4~2023'9 Journal of Fluids Engineering $t=Q! H7x} SME 2N
ojgiet A& HAE 7[HCz o SHE =4 ZIt= Figure 160(M =l o= UASLILE Figure 150f
M EOZTICH2 Donghyuk Kang(Saitama Univ.)1t Young-Seok Choi(UST)7t WIEXZ oM 7tE S4
Of 7t7t2 AFAZ LIEFStE LT
oh= 7|8 A£0| X} #OF otL2t 2= 7@ A%l ohxQl ARXES =2k T 6HO| LHE|
AELICE Ot2He| Table 40= 2= 7|2 2&2=2 FPE= o= NASES MA 229l HHHY
L|C}.

Table 4. E}7|2 A&09| shxol AHRX}

A L%

Dohwan Kim Pennsylvania State Univ.

Chris Sungkyun Bang

Cranfield Univ.
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Donghyuk Kang
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Sangjin Ryu
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Jae Sung Park

Univ. of Nebraska-Lincoln
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Ebara Corporation
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(2-Mode&A, Link Reduction 1)

23



?l HEHAE & O AMs| 245t7] 9o Bl=s=7F 2 O[5tel gt2 AfMeh 282 Ol Figure 180]

LHEFL A5 LI B

=]

°
China Agricultural Univ.
L]
rofoil L
Hyd KFUPM
[ ]
Tohoku Univ.
- u [ ]
Side Channel Pumps Tsinghua Univ.
L] M
Pressure Pulsation Cavitation u
] u Hydrophobic Surface
u Pumps ] Turbines
Energy Loss : .
™ |iangsu Univ.
Impellers . ®, .
o ® ® Vieinam National Univ.
Zhejiang Sci-Tech Univ. @ T Bomb Univ. Laval ol
eang Zhejiang Univ. i Rotation
n ® ® u
- Centrifugal Pumps . Univ. of Oxford Stress
Numerical Simulation Inha Univ. ®
Kyushu Univ. Univ. of Manitoba
] i ® L]
Blades Rubr Unjv. Bochym Flow (Dynamics) Xian |iaotong Univ. Homogeneous Model
. ® 4 .
= Univ. of Central Florida ; @ - - Cryogenic Cavitation
simulation . Beihang Univ. Water
] .
Wake Turbulence Pressure /Univ- of Oklahoma \Iirgin;n Tech
]
Turbulence
sylvani P u
2 . ) The Penn ia Stte niv; Computational Fluid Dynamics
wings McGill Univ. n
Vortices ®
) . NASA Ames Research Center
Purdue Univ. Texas ARM Univ.
m - ] L L]
Drag (Fluid Dynamics) Wakes Vorticity Politecnico di Milano
L
Reynolds Number

Figure 18. 2020'3~2023'3 Journal of Fluids Engineering 7|&-7| ¥ E HEIA AlZ3}
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(Dynamics)", "Pressure", "Vortices", "Drag (Fluid Dynamics)", "Wings", "Wake Turbulence" 0| =82 7|
YEZ LIEtHI, Zhejiang Sci-Tech Univ.0lA{= "Centrifugal Pumps", "Pressure Pulsation", "Energy

Loss", "Numerical Simulation" 0| £Q3%t 3 FX=Z LtEtSESL T

of ligs #=Z Folot A2 O Table 52 Z&LIC}

Table 5. A7|}E0 [ME Fo HFI|Z

z8 A7 7| 719

Flow(Dynamics), Pressure, Simulation, Centrifugal Pumps, Impellers,
Ruhr Univ. Bochum
Pumps, Blades

Texas A&M Univ. Flow(Dynamics), Pressure, Turbulence, Vorticity, Vortices, Reynolds
Number
Jiangsu Univ. Flow(Dynamics), Pumps, Impellers, Side Channel Pumps, Cavitation

Flow(Dynamics), Pressure, Vortices, Drag(Fluid Dynamics), Wings,
McGill Univ.
Wake Turbulence

Zheliang Sci-Tech Univ. Centrifugal Pumps, Pressure Pulsation, Energy Loss, Numerical

Simulation

V.AE

20203 ~2023'3 Journal of Fluids Engineering®llM= 467§ =7I0|M & 716HS| =F0| YHEEJUSL
Ch. 0 & O|=0| 189HeE 7T EE =22 ZHTH =7i0|H, 5=(158H), 2= (85H), FHLCtH
(37H), =¥@E0H) S0 FIE OIASFLICE ot=ut HEtEE 22t 9Ho| =2 LHEYSLICL J[2tE

= —= =
25 79 Jiangsu Univ.2t Zhejiang Univ.,, O|=2| Texas A&M Univ.7t 2 MFE O|ER/}ULD, 57
=

-

©| China Agricultural Univ., Xi'an Jiaotong Univ., IIT at Bombay, Zhejiang Sci-Tech Univ.E =&
HEHS JIEYWSULCL = 7|H0AME= Inha Univ, Korea Univ. of Science & Technology(UST),

Chonnam National Univ.,, Univ. of Ulsan0| =2& HX{H&L|Ct.
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7fe AFZXE2 Abba Abdulhamid Abubakar(King Fahd University of Petroleum and Minerals), Anh
Dinh Le(Vietnam National Univ.), Francine Battaglia(State Univ. of New York at Buffalo)O| 52| =22
2 52 dME HEJSULCL EDH C Y. Wang(Michigan State Univ.), Hyeon-Seok Shim(Inha Univ.),

Yongshun Zeng(China Agricultural Univ.)2 4H9| =8 YEIUSLICL

" "Simulation," "Turbulence"O|2t= Y| 7§29 7|

Z 1}, "Flow(Dynamics),
d2 #Ae A8S dEJUSULCL O|F 7|¥E T "Flow(Dynamics)," "Pressure,”

Pressure,

"Turbulence"® 1002 O|4& S, "Simulation," "Computational Fluid Dynamics," "Fluids,"

"Vortices," "Cavitation," "Reynolds Number," "Blades," "Particulate Matter," "Pumps," "Stress," "Design,"
"Water," "Shear (Mechanics)," "Temperature” &0| 302| O|4 STMEL|Ct Degree CentralityS 7|t
o2 3 ZMO|ME  "Flow (Dynamics)'E JH2E  "Pressure,” "Turbulence,” "Simulation,"
"Computational Fluid Dynamics," "Fluids," "Vortices," "Cavitation" 0| MO ZHZA LIEILID U

L CF.

=zl HEYI 24 AUE S8, 38 MAE 9 ZAE Net MinerE A3 AlZ 35t A& L
Ck 22| Figure 6~120|A =2 A7 OF2 o = UEZLLCL Tohoku Univ., Waseda Univ.,
Muroran Institute of Technology &0 @ZE & &1t Zhejiang Univ, China Agricultural Univ.,
Zhejiang Sci-Tech Univ. €2 1&O| LIEIHLICE 2 OF°| S AFAEL 2152 F2 g7 20t
of CHot A707F M-S El/}SLICEH Figure 130 M= Degree Centrality Z1tE HHEH SN0 7H& 7t
N2 AFXHE Fujun Wang(China Agricultural Univ)2 LtEFEC M, O CHEO 2 Peng Wu(Zhejiang
Univ.)2t Zhifeng Yao(China Agricultural Univ.), Shouqu Yuan(Jiangsu Univ.)2} Zuchao Zhu(Zhejiang
Sci-Tech Univ.) S0| HuX ZMO| 71712 AFRXIE LIEHGSLICL

2020 ~2023E7X| o= 7|2OfM 4742 7|20] HO5I0] & 9HO| =25 LEIYSLICL =2l0|

=3hE JtE 2 A8 Kogakuin Univ, Tokyo City Univ., Saitama Univ.,, Aoyama Gakuin Univ. &
=

2
dAgez =QELLE Of S0M Donghyuk Kang(Saitama Univ)0| €& & o= AALS 7t A
2E FYSIH, o= 7|Y &% AP SOME Young-Seok Choi(UST)7h S HZEA IS o

Ags =g = AFLLL o 245 S et=2 o AFXAE 2elst 21, Donghyuk
Kang(Saitama Univ.)1t Young-Seok Choi(UST)7t 7t& SA0| 71t AFXI2 LtEHGHESLICE £ o
= 7|8 &% 25 VM ESSts o= AFAEe =2k & 6HO| REYCH, 0529 ¥

CH2 Table 40| KA|Z|O] Q&L|CH

20204 ~2023A Journal of Fluids Engineering ==0lA 7|21t 7|RIE 7to| AEHdE 240 208
Figure 182} Figure 192 A|Zf215t0] MA|{SLICE ZHEFSHA| HEISHH "Flow (Dynamics)"7t 748 Hl=
7t =2 7I19EE o J[#oM SEHEE AU JUFLICE "Pressure"7t 1 CHE2 =

HU
A
ro o
rc
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£ EO|H, 2 Texas A&M Univ., Ruhr Univ. Bochum, McGill Univ., Beihang Univ., Inha Univ. &0|A{
AL JAESLICH 7|2HEZ = Ruhr Univ. BochumO| A= "Flow (Dynamics)", "Pressure”, "Simulation”,
"Centrifugal Pumps", "Impellers”, "Pumps”, "Blades” &0| &82%t A7 FHME LIEIHSLICE Texas
A&M Univ.O[A{= "Flow (Dynamics)", "Pressure", "Turbulence", "Vorticity", "Vortices", "Reynolds
Number" &0| F2 AFED JASM, Jiangsu Univ.0|M= "Flow (Dynamics)", "Pumps", "Impellers",
"Side Channel Pumps"”, "Cavitation" S0| &2%t 7|/EZ LIERELCE McGill Univ.OM= "Flow
(Dynamics)", "Pressure", "Vortices", "Drag (Fluid Dynamics)", "Wings", "Wake Turbulence" §0| =2 &
T 7|¥EER =QIE[1, Zhejiang Sci-Tech Univ.0lAl& "Centrifugal Pumps", "Pressure Pulsation",

"Energy Loss", "Numerical Simulation” &0| $2% AT FHZ £Z&1 UFLIC}
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