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A Basic Study for the Application of the Shafting System
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Abstract If the lost energy produced by a propeller can be partially recovered, the propulsive efficiency
can be increased, and the fuel consumption reduced. The devices installed for this purpose are called
Energy Saving Devices, of which the Contra-Rotating Propeller system is one of the most effective
devices. The first problem to be solved to install the Contra-Rotating Propeller system on a large ship
is that the mean pressure generated in the journal bearing needs to meet the design criteria of the
classifications. In Korea, however, the practical use is being delayed because it cannot overcome this
step. The next step is to lower local pressure to increase the reliability. In this study, to solve the mean
pressure problem as the first step of practical use, a product carrier with a short stern shape was
selected to reduce the weight of the shafting system, and a suitable shafting-system design plan was
proposed. Shaft analysis confirmed that the mean pressure of 0.8 MPa (8 bar), which is a design criterion
of the classifications for a journal bearing lining material (white metal), was satisfied. In addition, the

necessity of reducing the local pressure was also confirmed.
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Fig. 1. Propeller efficiency improvement of CRP type
(quoted from MAST Europe 2009)
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Fig. 2. Shafting systems for analysis
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Table 1. Information of designed contra-rotating

propeller
Propeller Diameter (m) \X(/f;i?t Design RPM
Forward 5.8 10.0 92.3
Aft 4.6 7.0 123
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Table 2. Material density in this study

Item Density (ton/m?)
Normal shaft 7.85
Shaft in oil 6.99
Shaft in water 6.83
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Fig. 5. Propeller forces

Table 3. Non-dimensional forces for six degrees of

freedom
) i Non-dimensional Forward
Direction . Aft prop.
coefficient prop.
Cy, 0.18527 0.14260
Axial -
C. -0.02236 0.01498
Cy, -0.00306 0.00040
Horizontal -
Coy -0.00116 0.00009
Gy, -0.00061 0.00060
Vertical
C,. 0.00085 -0.00085
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Table 4. Calculated thrust eccentricity

Vertical Horizontal
Propeller L. .
eccentricity(mm) eccentricity(mm)
Forward 36.21 below 26.59 starboard
Aft 2.90 above 27.42 port
mm
starboard
mm
f f
0 300

300

Fig. 6. Position of the thrust eccentricity

394



Ausld mede 57 A83E A% 7z A7

A2 AT SR BHE(M ) 22 H92

SHole FIkE A Hol AslE TR SAA14]
ol9joi= Aukx o AL BhAEL A& st M,
= &2 Atz |Z0)A sto] Hod shEete] HEof

qgFE 71 = At

3.2 5=

mewo] At ZeAu e o) WS 44
Fol AL R ZAE(M)E 3712 0
ST, 2 Qo] 483 nHe 51%S Table 5o
gtk SAEe) W(F)T S mHE
(M7} 29 mzdeiol 3 mdeo]q A= vy

oH
kA,
%ﬁ}giu}\'&]-% o} o

At

owu =

Table 5. Propeller forces in this study

Force calculation Forward prop. Aft prop.

Gy, -0.00061 0.00060

Chy -0.00116 0.00009
p(kg/m?) 1,025 1,025
n(rev/sec) 1.538 2.05
D(m) 5.8 46
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M,(kNm) -18.468 0.798
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Table 6. Bearing reaction forces and mean pressure

Journal Effective Total reaction | Mean pressure

bearing length(mm) force(kN) (MPa)

No. 1 680 104.3 0.37

No. 2 1280 404.6 0.54
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