’m Check for updates

SHA|AH IS K| H|283 M[1E pp. 26-33 20241 22l ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2024 28.1,026
Vol, 28, No, 1, pp. 26-33, February 2024

ASIMEIR QJF| E|{E AMAE JHgtol 2HSH A

—

Development of Water Turbo Thruster for Small Ships

URHF* - FHS** T
Jaegyu Kim* and Younghyun Ryu*™*t

(Received 20 November 2023, Revision received 24 January 2024, Accepted 16 February 2024)

25 A9k oSk AFAMS YA W FaAALL AL RS o) F] w2 2
o gzl o|Folx: gtk Aol - A Mure] 2YSAS A7) A B
25U HES SRl AHZ AN A% W Avlo] Bow & Stem thruster7k A ]o] 9lek.
oA ARGEITL Gl e A (Thrustents BjiE qlo] B oES sha gl Agoly] ujfol )
Wi1% Best Bastt oo, B AFelAl we Sl Am AgAute] A-oleto] folstn 7
Hupe] /b4 W Azt sbestl, By Fo) BBE W S b WAS FYHIE HEY
30 kefst B A AE Hn selab S Al old Sel £qeAe 48 A A
shelet

FIHE L A i, FE, A2AEH, 9 BE AP AH

Abstract : Small ships sailing along the coast have shorter sailing times and distances compared to large
ships. Therefore, small ships enter and depart frequently. Bow and Stern thrusters are installed on ships at
the bow and stern of the ship as a device to provide auxiliary navigation capabilities to improve navigation
ability of the ship when entering and leaving port. Since most thrusters used in Korea are heavily dependent
on imports, it is necessary to secure domestic production technology. Therefore, in this study, a 30 kgf
pump-integrated water turbo thruster was developed using a high-performance water pressure pump that
facilitates docking and unloading of small ships even at low water depths, which allows additional
installation and retrofitting to existing ships, and increases convenience. The system was developed and its
applicability to small vessels such as fishing boats was attempted.
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Table 1 Pump properties
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Item Value Unit
Flow rate 1.256 m’/min
Pump head 8.022 m

Speed 2,900 RPM
Efficiency 70 %
Ngberol | £
froqueney 60 He

Liquid Sea water
Temperature 15 T
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Fig. 2 Pump casing
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F1g 3 3-way valve
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Fig. 4 Control PCB

Fig. 5 Pump
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Table 2 Thruster pump test bed properties

Item Description
Length (O.A) 5.8 m
Breadth 2 m
Depth 0.8 m
Draft 0.4 m

Fig. 7 Water turbo thruster

Fig. 8 Test ship
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Table 3 Pump performance evaluation

Item Value Unit
Discharge force 31.6 kef
Suction head 1.5 m
Discharge head 24 m
Total pump head 25.5 m
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Table 4 Vibration test equipment properties
Freq. Range (Hz) 1~2,600
Sine (kN) 54
Rated Random (kN) 54
force
Shock (N) 108
Sine (m/s%) 857
Max. Random (m/s?) 600
ACC.
Shock (m/s) 1,714
Max. Sine (m/s) 2.4
Vel. Shock (m/s) 24
Max. Sine (mm) 100
Dsp. Max. travel (mm) 116
Max. Load (kg) 1,000
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Table 5 Salt water performance evaluation results

Test condition

Salt Test bath H Time
concentration | temperature concé; tration (h)

(%) (C)

4.9 3542 6.95 48
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Table 6 Temperature and humidity test equipment

properties

Item Description
Maker AT Systems Co., Ltd.
Model ATS-THT1200

Internal size

12 m(W)x1.4 m(D)x1.4 m(H)

Temperature

e -50~150C
Humidity 20~98% R.H.
range
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