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A Study on the Development of the Engine Room Fan Control System

and ERFCS Algorithm for Ships Energy Saving
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Abstract: Recently, there have been many studies pertaining to reducing energy consumption on ships. As part of those studies,
the energy consumption of ships can be reduced by understanding and controlling the varying loads, excluding fixed loads. In
existing ships, engine room fans are usually operated based on the actual experience of the crew without any special
guidelines. To realize energy reduction, we investigate the characteristics of engine-room fans, and we propose an en-
ergy-management system called the engine room fan control system (ERFCS) and the ERFCS algorithm. The ERFCS controls
the fan speed depending on the temperature and pressure, where one to four fans are operated depending on changes in the
load. In addition, the minimum rotation speed of the engine-room fan was limited to 50% to prevent the surging phenomenon,
which is due to fan damage or low pressure resulting from mechanical friction or heating at low fan speeds. We develop a
fan control system simulation model using LabVIEW that is based on the proposed algorithm and ISO 8861. Finally, we per-
form simulations to confirm that operation of the proposed fan control system is possible using only 46.4% of the power re-
quired by the existing method.
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2.3 ERFCS (Engine Room Fan Control System)
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Figure 4: Concept of engine room fan control system
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Figure 5: Characteristic curve for fan control system

Table 1: Values as fan laws

9] [%]
Speed 100 | 90 80 70 60 50
volumetric | 109 | 90 | 80 | 70 | 60 | 50
ow
Pressure 100 81 64 49 36 25
Power 100 | 729 | 51.2 | 343 | 216 | 12.5
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Table 2: Design parameter of engine room fan

Specification
Fan type Axial-flow fan
Power consumption 60 kW
Volumetric flow 2,800 m*/min
Speed 1,200 RPM

Setting speed
Fan speed
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Figure 9: Engine room fan speed graph
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Table 3: Parameter of main engine

Specification
Type RT-flex 96C
Maker Wartsild
Output 48,240 kW
Speed 92-102 RPM
Cycle 2-stroke
No. of cylinder 8
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Table 4: Parameter of diesel generator

Specification
Type L27/38
Maker Hyundai heavy industries
Output 2,400 kW
Speed 720 RPM
Cycle 4-stroke
No. of cylinder 8
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Table 5: Parameter of boiler

Specification

Type MAO0601P36
Maker Kangrim industries

Steam production 4,000 kg/h

Working pressure 6.0 kg/em®
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