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A study on an instantaneous angular velocity and torque fluctuation for marine diesel engine
Gyun-sik Jung" Ji-woong Lee!
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Abstract: The demand for shipboard energy management is expected to gradually increase based on ship energy efficiency man-
agement plans (SEEMPs), which have been in use since January 1, 2013. Therefore, the fuel consumption of the main engine,
which occupies the greatest portion of the energy used, along with elements related to the engine power, should be strictly
monitored. There are many different methods for indicating the engine power. However, this study performed an experiment to
monitor the status of a ship’s engine power in real time using an encoder and a proximate switch, which are economical to
purchase and easy to install. In the experiment, the angular velocity during one cycle of a two-stroke low-speed engine was
measured, and the measured data were converted to the torque fluctuation. The angular velocity during an abnormal firing con-
dition in the cylinder was also measured, and the torque fluctuation as a result of a misfire was considered. The results were
compared with sea trial data to determine the reliability. In this study, the status of the engine power was determined using
the torque fluctuation of the main engine in an operating ship.
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Table 1: Specification of test engines

Item Specification
A B
Engine Type 2-Stroke, Diesel Engine with T/C
No. of Cylinder 6
Bore/Stroke 420/1,360 mm 350/1,050 mm
MCR 8,130BHP/176rpm | 4,000BHP/200rpm
NCR 6,911BHP/167rpm | 34,00BHP/190rpm
Reciprocating
1,870 kg 815 kg
mass
Table 2: Specification of encoder
Item Specification
Test engine A
Type D23SR15
Source DC24V
Pulse/Rev. 360
Output A,B,Z
Table 3= th’d<lxl Bell ARE-5 2344 o] AFg-E 1o
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Table 3: Specification of proximate sensor

Item Specification
Test engine B
Type PR12-2DN
Source 12~24 VDC
Detecting distance 2(mm=+10%)
Response frequency 800 Hz

Internal Clock Count p
1/(0.6x10™) [count/sec]
Frequency
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Figure 2: Cylinder pressure of test engine A according to
engine speed variation
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Figure 3: Gas pressure torque and inertia torque of test en-
gine A at 167 rpm
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Figure 4: Gas pressure torque fluctuation of test engine A

according to engine speed variation
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Figure 6: Speed fluctuation of Test engine A at 167 rpm
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Figure 7: Shaft torque fluctuation of Test engine A at 167 rpm
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Figure 12: Normalized instantaneous torque of Test engine A
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