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For developing net—zero technology in the shipbuilding and shipping industry, a novel approach for quantifying energy efficiency
of a ship has been requested, Although the full-scale performance of a ship has been assessed, there are restrictions due to
the fouling effect on the resistance and powering of a ship, In this paper, a feasibility study was aimed at investigating the
effects of fouling on speed and power for the 2700 ton—class electric—propulsion smart ship by analyzing full-scale
measurement data, First, full=scale measurements were classified according to trip number after full-scale measurements were
post—processed by excluding missing data, data outliers, and inconsistent data, Second, speed—RPM and speed—power relations
were obtained by applying the least square method, Third, regression was repeatedly conducted according to sea state to
investigate the effect of environmental loads on speed—RPM and speed—power relations, Fourth, the effect of fouling was
quantified by evaluating speed loss over time, Finally, it was possible for us to recognize the limitation that the speed—RPM and
speed—power relation acquired from full-scale measurement data analysis due to fouling effect.

Keywords : Fouling effect(@2 =1}), Electric—propulsion smart ship(T7 |58 ADIE M) Full-scale measurement data(AA 25¢
CllOJE]). Sea state(sHaf&El), Regression(=|HEAY

1 A'I = Hp(RPM), 33 AS4E EME, AN 28 M52 FHske
gHHo| Motz|7| = SIACt (Orihara and Tsujimoto, 2018). AIE
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Fig. 1 2,700ton—class electric propulsion smart ship (ULSAN
TAEHWA)

Table 1 Principal dimensions of 2,700ton—class electric
propulsion smart ship (ULSAN TAEHWA)

Property Value

Lpp [m] 78.5

Breadth [m] 12.8

Design draft [m] 3.3

Gross tonnage [mt] 2,696

Design [knots] 14

Speed Maximum [knots] 16
Number of propellers [EA] 2
Number of propeller blades [EA] 4

Predicted power at design speed with 1198

design draft [kW] ’
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Fig. 2 Flow chart of the post—processing procedure for separating

voyage
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Table 2 Regression coefficients and correlation coefficients
of post-processed data
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Table 3 Regression coefficients and correlation coefficients
of post-processed data according to sea state

[tem Coefficient Correlation
coeff.
sea state | SPeed-RPM 13.967 0.824
2 Speed—power 0.569 0.800
sea state | SPeed-RPM 14.197 0.933
3 Speed-power 0.597 0.884
sea state | SPeed-RPM 14.516 0.924
4 |speed—power 0.564 0.833
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