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ABSTRACT

After patrol corvett Cheonan was hit and sank on duty, the Republic of Korea Navy has tried to install hybrid
propulsion system on naval ship to reduce vibration and noise problems during navigation. The hybrid propulsion
system has advantage that propulsion motor can be propelled in low speed operation of the vessel. This can be a better
quietness than a mechanical propulsion system which consists of a conventional internal combustion engines. And
more economical operation is possible by using a propulsion motor in a low speed operation where a fuel efficiency of
the internal combustion engine is poor. In this paper, we set up virtual ship on the basis of a combat support ship in the
Republic of Korea Navy, economically compared and analyzed fuel consumption between conventional and hybrid
propulsion system. As a result, it was confirmed that the fuel efficiency of hybrid propulsion system which use electric
motor had been relatively improved.
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Table. 1 Type of mechanical propulsion system[4-7]

Classification Configuration
Gears Diesel engines
Propeller
CODAD system X_ P
Reduction
gearboxes EI
COGAG SyStem Clutches iGas turbines
Propeller _E_
Propeller Cmssconnec!"
gearbox
) _4: Diesel engines
Gas turbines :
CODOG system ﬂ{ L e
0 ]
0 Reduction L
gearboxes
Reduction Gas turbines
gearboxes .~
CODAG system Propeller Diesel engines
Clutches
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S5 of&= CODLOD(Combined Diesel-Electric Or
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CODLOG(Combined Diesel-Electric Or Gas turbine),
CODLAG(Combined Diesel-Electric And Gas turbine)
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Table. 2 Type of hybrid propulsion system[8]

Classification Configuration
Diesel generator Electric motor
CODLOG =
system X , @
Gas turbine Clulches
CODLAG e
system ; ir
Gearboxes
CODLO e S i motor
system o
CODLAD ——
system $
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Fig. 3 Integrated Electric Propulsion[8]
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Table. 3 Republic of Korea Navy ships in operation[9]

Figures Description

- Destroyer
- DDG-992 Yulgok Yi |
- COGAG system

- Combat support ship
- AOE-59 Hwacheon
- CODAD system
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Table. 4 Specification of AOE-59 Hwacheon

Classification Description
) Light 4,200
Displacement(ton)
Full 9,113
. CODAD Diesel Engine*2sets
Propulsion - -
system CODLOD | Diesel Engine*2sets
CODLAD | Propulsion Motor*2sets
Cruising 15
Speed(knot) -
Maximum 20

3 o] LFERa 9l 3HRHe) A9 A (D)ol 912
3o} 2059] C,,,, & Ack. 71831 2955 £hA] 4] (1))
gJeiste] 16,0859) HPE Qich. 0|2 22 WelE &
AFSHE ©F 12,0000] 1, o]of ufet 5718 AE7]2) G
< 9 T LS00k 17, Tl A El 0] S 3 T 6,000
RV APESHATh 19 4k Sloll A Qe 7R o)
AantE A2 AL U gk

Calculation of admiralty coefficient
by AOE-59 Hwacheon

Estimation of maximum horse power
requirement of target vessel

* A=9,113 (ton) 5
e V =20 (knot) .

« [HP = 12,800 (HP) .
®  Caam =295 B

Caam = 295
A= 9,500 (ton)
V =20 (knot)
IHP = 16,085

Fi

g. 4 Calculation of maximum horsepower requirements
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Fig. 6 Operating profile of virtual vessel

Table. 5 Operating profile of combat support vessel

Speed (knot) Time (%)
0~6 5 5
6~10 35 25
10~16 40 50
16 ~ 18 15 15
18 ~20 5 5
Long-term duty Short-term duty
Classification (Total 60 days) (Total 15 days)
= 1,440 hours =360 hours
IV. AlE2{|0]|M
471, AR 2| AE w
7 AujFe 34

Fuel Consumption X, [g] = Px HX SFC (2)

Pk 79 9, Hlhle &3 AIZEE 9Jn
31, SFClg/kW » b= 289, AZFE AR Anzko
24 A= AH|8(Specific Fuel Consumption)S 2Ju]
Atk WA 2 PS5 SisiAs ol
BRI Qs 2] &ei(hnot) & 2 slof Tt U
Moz Mutolit ggo] shaol A Nt vl
7} 2ol ulgshs QX £ R S, o]
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i=1 (5)

=X +X,+e o o FX,
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4.3, CODLOD system
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4.4, CODLAD system
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Fig. 20 Deviation of fuel consumption between propulsion
systems
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