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Abstract Environmental regulations, which are discussed through the International Maritime Organization, focus on
two aspects: the economic supply of fuel oil and, ultimately, securing next-generation energy sources. At present, there
are limitations in relation to the basic quality of fuel oil and the direct relation through basic quality when applied
to ships and traps in relation to environmental regulations, and the standard for the basic quality of fuel oil is
generally used. There are many cases where the composition is very complicated, and the interpretation and analysis
of basic quality deviate from the range of the basic standard. In other words, it is difficult to classify and apply the
problem when analyzing it in connection with fuel quality and ship operations. In this paper are various factors for
the basic quality of fuel oil, and a proposed possibility for the scope of the standard.

Keywords : Consumption, Correlation Basic Property, Estimated Cetane Number, Fuel additive Engine, Military
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Table 1. Representative Parameter for Fuel Oil

Parameter Unit Residual Oil Method
Cetane index - X Cetane Index
Zeelenberg
CCAI - o 193
Sulfur mass % o ISO 8754
Flash Point T o ISO 279
Hydrogen Sulfide mg/kg o 1P 570
Oxidation 3
Stability g/m X 1SO 12205
Cloud Point T o ISO 3015
22 ARQ BMS U3t THM
Amf M3ty 245 9 TAEAE FIA A3E
A71E FEllA ARt wE A QIS AbESHA ¥
ko A4, FHSAA Fol gl HsAA
(Ignition Delay)® A& wARAAAA Ay o
1%7} 5= A3e obn, HsA A2 dEfre] A2
A3Ee) A QAAEA] CCAIHS] A A E2A &
S¥h. = H3XA(Main Combustion Delay)= U=
AR Al A HdldadE o] 10%7} 5= AE7AE
ofm g},
= %3}57])(Main Combustion Period)t A
2] 10%A1 51914 90%7HA1 5 7H] 2t A7 dH A9
2% 19 13 Zrk
Nomal | Marual contol | Iﬂl
. Testp Instrstatus a0
FuelID —— TiAMallenowee (T] ) 733 [
s — Ti8(wWaltemomidde)[C) ) [17e8 [
R TiCWallemolower) (T ) [7ee [
T2 Fuel res temp) ['C] e ExE e
Eventlog. T28MNozdeblock tenol 0] ) [2020 [
10:44 Connected to mstrument = T2C (Fosl o tene) (€] "3 .
T3 (Water templ [C] e EE e
-] POChamberpressulba]l ) [0ez [
Irstument esul par | Odimstnment resuts | || Chamberleskage. barfs) oo
P2 [Actustor pressure] [bar] W oo
Fuel result par I 01 fuel resuls. | y T '_
H2AFuelheal) VS Eshaustl VA () V3[FuelArl V2 (Push vaivel
D ﬂ Stat instt Start (25!

Fig. 1. Operation & Control Conditions
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Pressure Trace
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Fig. 2. Pressure Trace to Time by Fuel Ignition Analyzer
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3 2t Mg et
2 I #417|(Stability Dispersion Analyzer)
1= CHONS FhoR AREste] FaEe)
Srkakeh(Backscattering) S 43 Hok 24 3140
A= A Photon)7t 2] 7Ne] YAEH S do]
= &9t Hi A7 Z(Mean Free Path Photon)©l u}
2h g,

WAk =71(d)sk
A 7+HA] 7](Transmission Detector),
(Backscattering Detector) = 1
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70% Backscattering
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35% Backscattering

~

Fig. 3. Backscattering & Transmission

Sample Stirting Measurement sampie(Tmi)

Romezsremon 3t 3days)

Table 2. Measurement of NOx emission

Schedule I 2 3¢
Reference 805.68 805.42 812.28
additive 1 796.10 800.27 799.32
additive 2 801.68 802.35 801.18

514 @ ol A7 F Y w

& volg A7 M gk

Table 3. Measurement of Fuel Consumption Rate

Schedule 1 o 3¢

Reference 64.60 64.50 64.58
additive 1 64.72 64.67 64.71
additive 2 64.69 64.68 64.68
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Table 4. Measurement of Particulate Matter

Schedule I o 3¢
Reference 110.38 84.08 76.01
additive 1 90.39 78.15 77.88
additive 2 88.87 90.76 72.53
M2 AlEgh o] 7ol BYell e Aifglol
?4]16}74] gk Zlo® BAE.
Table 5. Measurement of THC
Schedule I 2 3¢
Reference 94.93 97.05 97.66
additive 1 94.47 94.68 95.24
additive 2 94.58 94.84 95.76
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Fig. 6. Movement to Local Position(Port)

PCX Service Line[HMM]
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Fig. 8. Voyage information for PCX
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Fig. 9. MTU 956 RWDB Engine
* Revision Guidance of Fuel Quality for Warships
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ol Fzte], B AT MAAM=
~HMethylcyclohexane) & ©]-&¢F HAGAE 33], 7|Fd
=13, 2E]a A 9 Hotel] whE 33) 9} AP
A "7 AS Agatadnh wgh Ak A4
APz A 9 At FAES A8t

LEREEEL

Table 6. Analysis for Parameter on Diluted Fuel

max
Schedule ID | MCD | PMR ROLR AR | ECN

Base Fuel | 6.82 8.61 10.39 1.24 7.94 13.0

A(4000:1) | 6.39 | 851 10.2 1.16 7.47 13.4

A(1000:1) | 6.96 | 8.59 10.28 1.18 7.36 13.1

A(100:1) 6.92 | 8.59 10.32 1.19 7.51 13.1

B(6000:1) | 6.39 | 857 10.34 1.20 7.49 13.2

B(100:1) 7.01 8.77 10.29 1.16 7.33 12.5

C(8000:1) | 6.98 | 8.67 10.31 1.12 7.39 12.8

C(100:1) 7.01 8.77 10.29 1.16 7.33 12.5

AAAS A E EA AT MCD(Main Combustion
Delay)$} ID(Ignition Delay), ID, PMR-2 3 7}A|2] &
o} 814 &l wheba] kA A(ID)gro] WstE Holil
Aom, MCDO %= 3k Wtk & 5 vk whebA
£ W9 YolAe glA e u}2 ROHR, Pressure, 7|E}

Qx5 o)t girka & % 9)

NS s A8 Ag A QaE
g BN AL WA AR AR FEAR
= 7R Ao A EA L, AE ARkl web #aL
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PG R A 2] 89 0] AR 2 Soliel
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Fig. 10. Pressure & ROHR of Dilution Factor
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