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Rating and evaluation method of energy efficiency and carbon emission intensity
of main propulsion diesel engines in operation ships

Cong Yan, Song Liguo, Pan Xinxiang, Chi Huafang, Han Zhiwei, Wu Xiaoguang
Marine Engineering College, Dalian Maritime University, Dalian 116026, China

Abstract: [ Objectives] In order to establish a practical evaluation method and rating standard for energy
efficiency and carbon emission intensity of main propulsion diesel engine (main engine) in operation
ships, [Methods] this paper uses the Specific Fuel Oil Consumption (SFOC) of main engine as the
energy efficiency indicator, provides formulas for calculating the threshold of main engine energy
efficiency at various level and the methods for calculating the energy efficiency level deviation coefficient,
by which the level deviation coefficients of the energy efficiency level thresholds are determined, and the
method, scope and principle of the energy efficiency evaluation are established. Moreover, the proposed
methods are then applied to evaluate the energy efficiency of YUKUN ship based on the experiment data.
[Results] The calculation results reveals that the main engine's SFOC is 190.03 g/(kW « h) , the
thresholds of main engine energy efficiency for the 1st and 2nd grade is 191.86 g/(kW - h), and the 2nd
and 3rd grade 203.15 g/(kW - h). The energy efficiency of YUKUN ship is then classified as the 1st grade.
[ Conclusions| The results can effectively reflect the management level, technical status, energy
efficiency level, and carbon emission status of YUKUN ship. The methods are in line with the
requirements of the Asia—Pacific Energy Centre and other agencies in terms of objectivity, rationality,
feasibility, systematism and guidance.
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Fig.1 SFOC curves of SS60ME-C8.5 main propulsion diesel
engines
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Table 1 SFOC and energy efficiency deviation coefficients of operation ships' main engines in survey

FHLAL BoET % kW EIBINFER g /(g kW-h") B R A /%
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Wartsila Flex-6RT58T 13 080 177.12 7.08
MITSUI-MAN B&W 10K98MC(MARK®6) 57 200 177.73 7.72
MAN-B&W 6L50MC 7987 183.76 8.09
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Fig.2 Main propulsion diesel engine of YUKUN ship
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Table 2 Relationship between SFOC of main engine in
YUKUN ship and external factors
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Table 3 Main propulsion diesel engine energy efficiency
test data of YUKUN ship
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