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Index for Ship Performance in Actual Seas

- Life Cycle Fuel Consumption of a Main Engine-

by

KURODA Mariko and SUGIMOTO Y oshihiko

Abstract

The Index for ship performance in actual seas - Life cycle fuel consumption of a ship's main engine - was developed by the
working group for the sub-theme 3 (S3-WG) in OCTARVIA Project. The Index represents ship performance in actual seas as
a fuel consumption of a main engine. In the working group, the list for factors to be considered in the evaluation of a ship in
operation was made, and the standard calculation condition for each factor was investigated. Among factors to be considered,
there are weather conditions of shipping routes, fouling and aging effects, external forces depending on hull forms, ship's
arrangement and loading condition, a condition of a main engine operation such as speed, revolution and output. These factors
are given as the integrated package of the standard operational condition. Fuel consumption calculated under the standard
operational condition is named as the life cycle fuel consumption of a main engine. The estimation method developed by the
working group for sub-theme 2 (S2-WG) is applied for the calculation method. The developed evaluation method of the index
has been packaged as the web application software.
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OCTARVIA ..

PROGRAM MODE

® OCTARVIA - Index
O OCTARVIA - Prediction
O Simulation for fouling and aging effect

CALCULATION ITEMS
(O (1) Evaluation of external forces
[ (1-1) Added resistance in short crested inrregular waves
[J (14) Added resistance in regular waves
[ (1B) Linear superposition for added resistance in short crested irregular
[J(1-2) Wind force and moment coefficients

O (1-3) Hydrodynamic coefficients

[J (2) Evaluation of ship performance in actual seas and its changes

0 (3) Lifecycle fuel consumption

Data Input | Calculation

Import from SALVIA-OCT.

Import from EAGLE-OCT.
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OCTARVIA_INPUT

Weather
Route

tem  Jalwe ____________nitRemarks ______________|

Supposed route type

- Single: Single route for year around

LCTCRS 2 Single Vv - - Combination(route): combination of multiple routes

- Combination(route-season): combination of multiple routes per season
- Other: Not supposition for a route (direct input of weather condition)

Single route

Value m

North Pacific

4900 NM

Supposed route from the representative routes

Select from [North Pacific, West Pacific, Asia-Europe via Suez,
Asia-Europe via Cape, North Atlantic, Asia-Middle East, World-wide].
Length of the supposed route (one way) (automatically calculated when
Route type is Single or Combination.)

route

Rate for routes and

R Contribution rate for routes and seasons per year.

Contribution rate for routes per year (automatically calculated)
(Total rates should be 100 %.)
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Py meglreflect the routes to the weather condition
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Parameters For Life-cycle Fuel Consumption Section

Mode

S

ModelA

Linear model |-

Specific parameters

o S S

Mode for the evaluation of aging and fouling
- Linear model: Linear formulae are applied. (input of specific parameters) - Input: An arbitrary pattern for aging and
fouling is used. (direct input of time and parameters in the right table.)

03 9/year Aging deterioration for hull {increase ratio due to aging of hull resistance)
Pag(SFC) [N %/year Aging deterioration for engine governor (increase ratio of SFC)
pr(R) 0.5 9/year Fouling deterioration for hull (increase ratio due to fouling of hull resistance)
0.4 9%/year Fouling deterioration for propeller (deterioration ratio of propeller efficiency in open water)
Fpas 0 % Retrieval percentage on aging deterioration for a hull per cleaning interval
Fofs 100 % Retrieval percentage on fouling deterioration for a hull per cleaning interval
ofp 100 % Retrieval percentage on fouling deterioration for a propeller per cleaning interval
. Cleaning interval for hull (combination of 2 and 3 years or an arbitrary interval)
Ten Combi.2and3 ~ year .
(AT, must be a multiple number of ATg)
i Cleaning interval for propeller (combination of 2 and 3 years or an arbitrary interval)
Ty Combi.2and3 ~ year .
(AT, must be a multiple number of ATg)
15 v year  Evaluation period (1 £ T¢ = 25)
Evaluation period (0.25 = ATg = Tg)
AT 1 he year  Select from the dropdown list.

(AT must divide AT, and AT, and must be smaller than them. )

K5() RBRESECRUVEWFTEICETS/ASA—20OAN (AHEE)
7
6
5
4 A 1
AR [%] 3 | =" —AR
9 A = R
1 ] /
00.()0 5.I00 10?00 15.00
0.00 5.00 year 10.00 15.00

° —Ano

-0.5

6 N N
A4n, [%] . \\ \

-15
2

1.5

ASFC [%]

1 ~——ASFC

0.5

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
year
5(b) BELIERUVEMEEICEATH/5A—2DAN

(Mg - T OSBRI - PARIEEE SFC (L)

3.2 HAh

HAB K 6 (2T, X 6@IEFEBRTF O —h—TThbH. 7un/ 7 LNTIE, £I1IRLEZECI~6 D6
DOGM & N—RT/2 D FAKRGE (ECO), Fiz, FPm, FEEIZOUVT 30 FEZIA TRk mEs HiBEB R E ¢
DOUFGEACIUBINEREF R 21T 5 . X 6(a)iTH 1 8D /8T — B —T O—ER (MEHEDEE) 2R L TN 5.
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X 6(b)i, FEHENEG: T O « THYRERE R EORRCTH S, FICIHEEMEZ 20knot & LTV 523, RO
EMERCRNADIREETIE, AREENELSRD LT ALY 2 v FEDOBRMALEHEEMET L, MEA%D
L. TORER, FHRERHEEIZOVWTHIR T LTV, X 6()s, FEEES N O IR R & ROy
a2 BT A ORI TR RORRFEL AT, RESILROVEMIGROZEZ LY, —EME TO L
HEENLYIOM TH 5 97.4ton/day 7> 5, 15 HFEITIFHI 105.5ton/day & 72> THEY, K 8%EI/LL TW\WDH I &
Bbos. B edNs, BRI LAFE Y LIcRE LCEISND, IB—E0 9 HITIHET 5 TR E = 15
AT A T NVERBRE | 2T BENICEME LT 75720, M2 L OEEIREHEE & LTI HY
720 OBREITHE L TORL TV S,

Power [kW] | Head winds and waves | Power [kw] | Head winds and waves |
120,000 120,000
/ ’
100,000 7 100,000 /’
"
80,000 80,000 ; L
4
60,000 60,000 L
7
/,
40,000 40,000
rd
20,000 20,000 /
0 L : . . L 0 L
0 5 10 15 20 25 30 0 20 40 60 80 100 120 140
Ship speed [knot] Propeller revolution [rpm]
ECO EC1 EC2 = = =EC3 == -EC4 - - —-EC5 ECO EC1 EC2 = = —=EC3 = — —ECA — — —ECS
(a) EmEbhD/NT—h—T
Ship speed [knot] Fueld consump;ion
25 200 per day [ton/day]
—o0 15 —0
20 —30° —30°
—60" —60"
15 . — 90
10 - = =120 -=--120
1507 - ==150"
5 - --180" 40 - - -180°
o ) . ) X X X - - - - Expectation values 2(; N N s s X s - - -~ Expectation values
0 1 2 3 4 3 7 0 1 2 3 4 3 7
Siginificant wave height [m] Significant wave height [m]
b) BEBRTOEHATAGR (ME., THRARPEES)
INDEX
tem 0 [|value Junit |
Lifecycle fuel consumption 101.27 ton/day
FPD,,(t) [ton/day]
106 Elements
it — — tem 0 [|Value Junit |
10 — — = ! Total fuel consumption 5.548E+05  ton
% = = : Total amont of cargo 4.285E+07  ton
EZ Total distance for transport work 2.625E+06  mile
0 2 4 6 8 10 12 14
tlyear] Sub-indexes
. ltem Value _Junit |
- e R tem ]
(C) Eﬁﬂ%ﬁﬂ-‘ﬁn%@ﬁﬂ#%{t (I#‘E%**/ﬁ EE) Fuel consumption per ton-mile 0.0049 g/(ton-mile)
Fuel consumption per day per TEU 0.01560 (ton/day)/TEU

d) S4 7940 IEHRE
B6 JB4J3LHAMEN (6500TEU 2 2T F#R)
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FREEOIEREIE LT, BRI D56 OFHliZ RS LR OVETGHRICEAT 537 A—2 22k S E T 7o
7o 22T, BRIER R W358, BRI L D VAR Z 5%/year, mTEREEREE W -556 1% year
E L, BAEBIGIC X DMAIREHINE E B S DAY 1.5%/year & Lz, 7V == 7 A 0 Z—r3UE 2 4E 3 4R
R HICHEY KT R — b L, FERIBEERIT 1.0 & L7z, 150,000DWT /SLh— « U—)L KU A R % x5
2, TR A /N7 A NEUKIREE, 1184 FHENECIRIE T, TEIEIE & b ICHEME 12knot & U CREMi AT > 72f5 H
RN, ZOEE, BBHC X B3I T A 7 A 7 L ERERE TR 6,300ton, — H L) THI 3.6% & B &S,
ERMZLFHmA FREE 72 5.

&3 IERIC K S EH D5

Items Economical paint | High quality paint
. due to fouling 5.0 %/year 1.0 %/year
Increase rate of hull resistance -
due to aging 1.5 %/year 1.5 %/year
. . total 176,984 ton 170,613 ton
Life cycle fuel consumption
average 32.3 ton/day 31.2 ton/day
4. FEH

OCTARVIA 7B ¥ =7 F® S3-WG TlE, B—E0D 5 HITIHE T2 THRENIE &2 R THIE (74 794
7 VTR OBIREITo T, REEZTHET 5 ECTEE T REERIC OV TR ZITV, fEUEETTT L2
L7z, 7o, BEEZFHET D00y r—27' 87 A OCTARVIA-web ZBA% L=, A7 17T A& H
HZECkY, FERTONRY—h—7, KRS TOMERE, —ER I L ORERNE BEORREL, T4 7Y
A 7 IZET D ERRENE R B AT T2 2 LN TE D, BIEAITHT 2 Z Lok v, RO, MuE - M
DFHMl, A>T F AL H—rVOREERNAREL 72D

C

AWFTRNE, WFEE 7 T A X LRI UER FEAMEREREE 7 2 =7 b (OCTARVIA 7m Y =7 k) ([ZX->TE
MENFELE. V=% 70N —"7%%%0 0 Cilin O 22 W ISR G U E 4. £/, EUEEHTT L
(el | P A/ s P Gl - S LAY i AV b =/ {0 S VA il D3-S
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