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Abstract : In this study, the factory test results described in the NOx Technical File and the performance
obtained during sailing were compared and analyzed according to the presence or absence of EGR.
Since it is the first ship in Korea to introduce EGR, it is considered that the data obtained from sailing
will be very helpful in optimizing the two-stroke cycle diesel engine in the future, and the following
results were obtained. In the case without EGR, the Pmax was 3 to 8 bar higher than in the case with
EGR. in the case of the fuel index, EGR had little effect. Acquiring more data during operation will
help develop a two-stroke diesel engine that is more optimized for operation in the future.
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Table 1 Specification of Baekkyung

Description Specification
Kind of ship Training ship
Gross tonnage 3,998 ton
Length over all 97.00 m
Length between perpendiculars 85.00 m
Breath 15.40 m
Depth 8.30 m
Service speed (NCR, 15%S.M) 15.27 kn
SFC(shop test-EcoEGR mode) 172.1 g/kWh

Fig. 1 Picture of Baekkyung

Table 2 Specification of test engine

Description Specification
Engine model 5S35ME-B9.5
Number of cylinders 5
Specified maximum continuous 167 tpm
rating (SMCR)
Power of SMCR 3,475 kW
Bore/Stroke 350/1,550 mm
Piston speed at SMCR 8.63 m/s
lg/ll\j:lzglR effective  pressure at 16.8 bar
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Fig. 2 Diagram of EGR system in Baekkyung®
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Table 4 Summary of data at normal operating

Sea trial Shop test
Description Combinator | Constant
mode mode
Engine speed (rpm) 125 167
Pitch (%) 100 -
Engine load (%) 28~48% 25~50
Period of test 30 min 30 min
Open rate of BTV (%) 14~19 13~23

AMS : alarm management system
PMI : cylinder pressure measurement system
EMS : engine management service
MOP : main operating panel
ERCS : emission reduction control system
CoCoS-EDS : computer controlled surveillance - electronic
diagnostic system f

EMS
ul

PMI Auto-tuning
PC application

EMS MOP

CoCoS EDS

]

MS bridge ME
Application

ECS MOP

PMI DAU ERCS MOP

Fig. 4 Overview of main engine data flow in
Baekkyong
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Fig. 5 Pmax on shop test and sea trial with and
without EGR
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Fig. 6 Fuel index on shop test and sea trial with
and without EGR
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Fig. 7 Exhaust gas temperature on shop test and sea
trial with and without EGR

24,000
22,000 B ™)
2 20,000
<
z
S 18,000
=
=)
8 16,000
E 2 o
o
= 14,000 <+E}-- Sea wo EGR
—— Sea wi EGR
12,000 «+s®++ Shop wo EGR
—@— Shop wi EGR
10,000
20 25 30 35 40 45 50 55

LOAD %
Fig. 8 Turbocharger revolution on shop test and sea
trial with and without EGR
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trial with and without EGR
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