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Abstract

This paper deals with a theoretical and experimental method for the design of a biased
asymmetric pre—swirl stator propulsion system which is an energy saving device by
recovering a propeller rotational energy. In the case of slow—speed ships, the upward flow
is generated along the afterbody hull form at the propeller plane. The generated upward
flow cancels the rotating flow of the propeller at the starboard part while it increases at
port part. The present biased asymmetric pre-swirl stator propulsion system consists of
three blades at the port and one blade at the starboard which can recover the biased
rotating flow effectively. This paper provides the design concept which gives more simple
and a high degree of efficiency and the experimental results for the compound propulsion

system.
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Fig. 1 Porfile of mitsubishi style reaction fin
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Fig. 2 Typical transverse velocity measured
by LDV at propeller plane
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Table 1 Principal particulars of model ship

KRISO 300K VLCC Model
Lpp(m) 6.4
B(m) A 1.16
D(m) 0.6
G, 0.8101
A 50

Fig. 3 300K VLCC Lines and photograph
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Fig. 4 Tangential velocity component of
nominal wake at propeller plane
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Fig. 5 Propeller induced tangential velocity
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Fig. 9 Model profile without stator

Fig. 6 Total tangential velocity at 0.5R
behi_nd from a propeller plane

\ Fig. 10 Model profile with port stator
— EEE—
Fig. 7 Proposed biased asymmetric designed
stator (looking upstream)

Fig. 11 Model profile with starboard stator
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Fig. 8 Modification of 300K VLCC lines for
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Fig. 13 Representation by panel for a biased
asymmetric preswirl stator propulsion system
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Table 3 Comparison of experimental performance
results at three different cases

knots|{ stator |EHP(PS)|DHP(PS)| RPM %
without | 12,344 | 19,557 |64.43| 100.0
13.5 port 12,515 19,437 161.72 99.4
starboard ’ 20,395 |61.75]| 104.3
without | 14,219 | 21,811 [67.08| 100.0
14.0 port 14.316 21,225 163.87 97.3
starboard ’ 22,251 163.83| 102.0
without | 16,163 | 24,208 [69.77} 100.0
14.5 port 16.279 23,231 [66.25| 96.0
starboard ’ 24,331 |66.07| 100.5
without | 18,175 | 26,764 |72.43| 100.0
15.0 port 18.369 25,421 |68.57 95.0
starboard ’ 26,676 |68.39 99.7
without | 20,256 | 29,441 {75.06| 100.0
15.5 port 27,787 [70.91 94.4
starboard 20,520 29,224 [70.72| 99.3
without | 22,404 | 32,252 |77.64| 100.0
16.0 port 30,362 {73.18| 94.1
starboard 22,700 31,997 |73.03] 99.2
without | 24,621 | 35,172 (80.14| 100.0
16.5 port 33,209 {75.39 94 .4
starboard 24,902 34,963 [75.27| 99.4
without | 26,906 | 38,263 |82.47| 100.0
17.0 port 57 165 36,446 |77.63 95.3
starboard ! 38,242 |77.54| 99.9
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