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a’_ ufian of Modern Etel
I Syslemsior SHIps,

2 For the last 90 yeais uikidge sudigsibulldsid iEleiodisse
SN ELDEIHENUEIRCOSH DYAIMProVIng Efficiency and using Iess
e perns e flials

J Onm- ain ENYiNes: were developed to operate on heavy
resiclUzl IBUelN(HEO), generator engines were developed to
f BeFuren RO — the “Unifuel” ship.

""f'NearIy allcurrent designs are Unifuel, that is everything is
—@d@signed to run oni a single fuel - HFO

e. Relatively' small'amounts of lighter distillate oil are carried
for longl term shutdown and emergency use when heating
steam is net available.
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orkeat tures for; M’ShIpS"

o Minirniurs Speice Jﬁﬂi@lﬂéﬂ@ﬂ@ma.andmachmery

to ma.dmiZe g

WWitr) u Tfuel SRIPS; Minimalispace s provided for distillate
Ol ECJF —S

J -JOJI ShIpS mave two HFO tank systems:

: == :”Gne ior regular HEO (2.3 to 2.7% S; 4.5% max)
=—One for Low Sulfur HFO (1.0 to max 1.5% S)
. [Distillate oil is' usually MDO with about 0.5% sulfur.




yanrer: > ypicalruel Ta aNkSS
e~ and Filling System

S

e ——— ————]

HFO Filling

Connection eI
HFO Storage Tanks P&S Connection
P Pas
J'f \"‘
HFO Filling Line :
[ %
|
i
|

\-— MDO/MGO Filling Line

DO Service Tank
DO Storage Tank

HFO Settling
HFD Sarvice

HFO Storage Tanks R



RNGONtaIership:slypicaluel
1 anks and.Filling-System

— e

DO Storage Tank
DO Service Tank

HFO Settling
HFO Service




r ica, %u‘ nker Tank Arrangement
Tankers e
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Shio Type/Sizd rIFC
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50,000 DYY
Panarr Gl

2 HFO stor
+ 1 Sett
+ 1 Serv

1 DO Stor
+ 1 Serv

=] _l ’60 IDVVAlR
"---v“iﬁ amax

_.t_.

4 HFO stor
+ 1 Sett
+ 1 Serv

1 DO Stor
+ 1 Serv

1'6(_),000 DWW
SUEZMmax

4 HFO stor
+ 1 Sett
+ 1 Serv

1 DO Stor
+ 1 Serv

500,000 DWT
YEEC

4 HFO stor
+ 2 Sett
+ 1 Serv

1 DO Stor
+ 1 Serv




A ica, ‘Pu' nker Tank Arrangement _
Containerspipse

Ship Type/Size rIFC vipe)
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FEE' '

If

6 HFO stor
+ 1 Sett
+ 1 Serv

1 DO Stor
+ 1 Serv

.-/I -:|'EU
"'-'-iE-E. a‘max
o EGERtAINErship

8 HFO stor
+ 1 Sett
+ 1 Serv

1 DO Stor
+ 1 Serv

—+6000 TEU
Post-Panamax
Containership

10 HFO stor
+ 2 Sett
+ 1 Serv

1 DO Stor
+ 1 Serv

9000 TTEU
Post-Panamax
Containership

12 HFO stor
+ 2 Sett
+ 2 Serv

2 DO Stor
+ 1 Serv




‘ Sea Cruising Range WHER:
BULng DistiliatesniME ﬁA ux;

Ship Type/Size z)y NEUERVINES
PanarrzLe Tanes 3.3 1,200

Afrarnz) el EIghEr; 55 1,300

3.6 1,300
3.3 1,200

2.6 1,300
2000 TEU Panamax Containership 1.9 1,100

6000 TEU Post-Panamax Containership | 1.7 1,000

9000/ TEU Post-Panamax Containership | 1.8 1,100

Range assumes 15% reserve
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-os:ty of DIStI//atE:DI/r

o IS0 viscosity soedifleztions for rzrine distllzres:
MGO  ISO=F=RMIA 155060 CSt
VISORNSOFEEDVBE = 2.5 to) 1.0/ ¢St
o Mosti stipplierstwillfguarantee MGO with' a minimum
vpce: IABIEIE9 cSt.. Some will only guarantee the ISO
LE Imum of 1.5 cSt.

‘Avalfable diesel fuel in California is primarily road quality,
= With a viscosity range of 1.9 to 4.1 cSt.

® Jihese viscosity figures assume the oil at 40°C. On marine
vessels, the temperature of the oil will normally rise above
this temperature, further reducing the viscosity.




-
SCOSILY OF DIStIL/ith@IL-——

As cur entIy pUllc maRE dlesel EhREINES ale suitab)Eexiok
continuous goeratiorn o distillzte witn Viscosity dowel o
A RGIZBIGS 1 BelowW tHISHEVEITtHEre are malntenance
SRRt the fiuellinjectors andl pumps.

ROIIEYCIIGECROPEAtion oni MGO, it may be necessary to

sSINOVETRVISCOSIty diesel oil to increase the viscosity
apove 2,0 esit

= éals SISt easily’ accomplished by installing coolers in
=== he itelFimes supplying the main and auxiliary engines.
s modificationsis straightforward, and can geneéra Iy
perdene within the space available on existing vessels

e \Vith lewer viscosity distillates, some reduction in ship
speed may: result from the pumps delivering less fue
and preventing the engine from developing full power.

Pumps for new vessels can be designed to maintain full
POWET.
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e Conclusions

B {" c—
J Ex]stjr ol tankeeapacies shpuld be

sufficierit to slccorrirrioclite otirririef distlllzita gl i
rnzin erigine s aipdliziey ffee engines ror limited:
SRV BIISIVIEIN 24 nauticall miles of: Califernia.

r,dJ BlEtSYstems are suitable for continuous
spEretionion MDO (sulfur content of about 0.5%).

-—~u=@ % stlftirfuel means burning MGO. Operators
WI|| generally not carry both MDO and MGO, but
— Willfutilize the existing MDO system for MGO

_ Cc_)o_lers may. be needed to maintain the viscosity at

minimum levels. This can readily be accomplished
at a ship’s normal drydocking.




