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Theory vs. Experiment of Static Characteristics of
Contrarotating Hydrostatic Journal Bearing
with Overhung-Type Loads

Yong-Bok Lee,Chang-Ho Kim,Oh-Kwan Kwon,Dong-Hoon Choi* and Kang-Bok Lee**

Division of Mechanical & Control System, KIST
*Division of Mechanical Design and Production Engineering, Hanyang university
**Hyundai Maritime Research Institute

Abstract—Energy-efficient contrarotating propeller systems have been recently reviewed as one of
alternative means in marine car-carrier applications. Contrarotating rotors preclude the usage of con-
ventional plain journal bearings due to the lack of load carrying capacity. A new multi-recess hy-
drostatic contrarotating journal bearing test facility has been designed and installed to test the static
load carrying capacity. Measurements of flow rates and orbits have been investigated by testings on
a overhung-type contrarotating rotor system which is supported by a hydrostatic journal bearing.
Numerical results of static equilibria were compared with test results. Various contrarotating speed
combinations, and supply pressure conditions were selected. The numerical predictions of orbit cent-

ers and flow rates are generally accurate.

Key words—CRP (Contrarotating propeller), Finite Difference Method, Load Capacity, Attitude An-

gle, Leakage Flow.

.M £

oF 15003 35l AH$0% o]F HFH(CRP:
contrarotating propeller)2] 7§1do] A70¥ o] % JFer}
A2 outboard AFo|} o}=) Foll M4 elgHd o] F
HEA] Al 2l 2] ol ghg ool 7hA] A 8-x] 13)
£ AAeltHIL[2). mlwA weige] A slgo] At
B A5 CRP Aol 2] Wolal & A&
F gleh, an shgol gt Aol Wojgel 5
ool F48 Ao Ahgo] ofelglAlch w4
o] o]F wkal Apdme gL alF A A] | A
Mol A71H] Alge] 715wl A sheh. oleigt £A)

92

A58 ) d3l7] 98te] Andersion, H. 52 ZH
(lobe) 3AFe] T3 wlojy L o] F vk Alswel] A
S3ted aF AA] 5HE AYE Tt sk
[3]. AA 323}50] 7Es] A1z Fhpdelt B3 Alnte
FA Aol AHE-Shs Hlojs) SRR FA S o3
35 AA7F FAH LR opr]Enl mgk FAL Hefo
Aol 8] & Ag-shd], o]ol gt H a0z o
2ol MHIAR: “TOYOFUJI NoS 2l 7}-7)elo]
Alwbol| A -8-3lod g2l AE Bolch ol wgk
o] 2dg HH-F2] Al FlAlzl -, ubd whako
2 oA sl 2 et e aE Fs)
1 Fof Zo]E v (white metal)2 Holg) & ]

A, IL



%y s13AA o] F WA sk Welel PEHA

ole Fdell FHHTH4]. o5 bAl wojede} Mgl
olot A7 A chergh Ao e $1alA L o] &g niRke.
2 g o] B2 Ag Aol AAl A Afelol gig o
77} 4 asiet.

upeba] B oAz oWy s 228 Ze o el
A 3Akel AYE o] wikAl ulo] 8 (multi-pocket hy-
drostatic contrarotating journal bearing)ol] ths}e] -f-&t
AE-H (FDM)S 27102 & o] &4 s|4 & 33tsd
a1, o) 5 ko B AFE o] kA wlolwl & At

ek gk zhzke] of - o3 3]l S ol ule} wofsd
o] JA EL ¥t 1 A o) & sfA] At}
ulsiste] meoelo) A=A 23 5skelv)

2. 0|2 siM

1. =3 28 N

o]F uhd wejsdo] 3| A sl HA oA W - 2] 52
A o= alsle] wojd] FAluleA] sfe] it
Ak}, o2’ of b Bz o] S|4 dolE 2 v
A& Fho 2 sl sfAe] rlEale] gt o] A
A BaleE e drgoay dA AR &8 ¥ 7
itk 4 A e & AR A s &
A o] 2, wlole) K31, tre|a B Ao o)
A B S-S A vl Ae dH o s
ahgich

Fig. 1 0%kl
A &5 002 AsE WE mroh widlil %
= 3 A E= 958 XAgF Holr). o7]A] e
FAAH 0,% AR 1, 98] Ao, WF2] F
A3 Os%= O, 0l A ubgl o 2 r, AFHFe =g
o] Azl ki 7hgsiel o WE mHolAe] &
Zolupaksl elubekel ARy A7kl et o] F3l

ol 53} ¥ z, 0% 7PAslal o] AHE O st +
FA 4 FM2 {7 AEEE ol 4skde 1
Fo| 4] & S.0.R (successive over relaxation)®] <2 s}
He A3t Ag A HE 9] HEtq ¥
= FAdset . 8 Aul Al dols =

g slelge] Wle BAR ReR

HAlg Al shah o3 2L Ale] Hrh
2Ly a“g(HJ?)Z) RHS )
A1 A,

g % AY A7 93

Fig. 1. Contraretating journal bearing.
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Fig. 4. Sketch of flow balance at pocket.
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Fig. 11. Orbit center comparisons for 1500 kPa supply
pressure (©2=-50 rpm).
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