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1SO 8217 YAKIT STANDARDI. VLSFO KULLANAN
GEMKLERDE UYGUN YAKI T SE¢k MK VE
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MOD,| 1k ¢ ERK K

x| SO 8217 :2017 Distile ve Akér Yakét Standar déne
ve DG ¢zer i 4baakea)ki | er i (
x 5 dakika ara
x Separat°rl erde alé&nan yaké&t ©°zell ikl ®eparegqig®irie v
sécakl k&, debi, gravite disk 4dakka)mi ve -al &l ma |
x 10 dakika ara
Xx Yakét além °ncesi en uygun yaket alternatifinin .
Xx Yakét al émé sonrasé ana makine ve DG i-in uygun
ve enjekt°rl er a-eséndan m¢gsaade dil en yakeét seée
x Yaké&t °zell ikl eaviere Ig@rrtel aarhdamé&re bel i rl enmes|
x Gemi ye al &nan VLSFO i-in uygun -alé&lma Ilartlar &n
belirlenmesi ( 45 dakika )
At°lye -al &l masé&5 loil ugrtwpludracka&kndii | erine verilece
uygun illetme lITartlaréné belirtir bir rapor hazé@ér
x Grup -al &l masé& ve rapor hazérlanmasé (30 daki k
x Her grubun sunumu i-in 10 dakika (10x5=50 daki
x Sorular i1 -in 5 dakika (5x5=25 daki ka)
SINAV. Sunum puaneée (60 puan) ve -oktan se-meli . test (
E Prof. Dr. Adn



SO 8217 VE YAKI T KALKTESKNKN

X X X X X X X X X X X

Yake rl i1 1 k /Oegreecandaypd of condaminatian ¢,

Depol ama crecinde yStbligydurimgistardge | 1 t e s i

Di ker yaketl arl a uy/Conpatibility kvith@dtber fueis u

Tal 8ma kot mghskér viEasyafrhantdlinta-transfer and treatment
Enerj i [(Erekggeaguivalence

Fi zi ksel 9YPhysical eqlivialence

Ki my a s a |l/Chgnacpl éhake up

Tut ul ma per flgnition aPerBognance

Yanma per f dGomastienéerformance

Makine bilelenl eri ndéDamaystaandwear ofehgiercoraponent
Kirletme potansiyeli Té¢rbol arjer ve Eaulingpotergidl sturbeanarger and
exhaust system

Cevr eyl ki r | et miPolptiort patantal vy e | |

|
S
e
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ISO 8217 2017
FUEL STANDARD

ISO 8217 2017 Fuel Standard

for marine distillate fuels

REQUIREMENTS FOR MARINE DISTILLATE FUELS

1SO 8217:2017

. Category ISO-F- | Test method(s) and
Characteristic Unit Limit | - - | H . :
DMX | DMA | DFA | _DNZ ] OMB [DFs | references Specifications of Marine Fuels
) L . Max 5500 | 6,000 6.000 11,00 | M .
L F L} L] ) BT i S—
Kinematic viscosity at 40 °C mmi/s Min | 1.400 | 2000 3000 2000 | ___ISE‘H_JA# o Fuel Qil = Marine Residual Fuels
Density at 15 °C kg/m? Max | - ‘ 890,0 890,0 %00 | IS0 3675 or1S0 12185,
Cetane index - Min a5 | 40 40 35 [ 1SO 4264 Category ISO-F-
Sulfur® mass % Max | 1,00 ‘ 1,00 1.00 1.50 ‘ 150 8754 or ISO 14596, e | i T':F-m
' ' d ' | ASTM D4294; see 6.3 10 | 30 | 80 | 180 | 180 | 360 | 500 | 700 | 380 | 500 | 700
Flash point °Cc Min 43,0 | 60,0 60,0 60,0 [ ISO 2719; see 6.4 K'“Ema";;g“-'““‘l’ at mmlis Max 10 30 | #0 | 180 | 180 | 380 | 500 | 700 | 380 | 500 | 700 150 3104
Hydrogen sulfide mgfkg Max 2,00 2,00 2,00 2,00 [ IP570; see 6.5 IS0} 3675 or
Acid number mgKOHlg | Max | 05 05 05 05 | ASTM D664;see66 Density at 15C kyim? | Max | 920,0 |960,0/975,0/391,0 1.0 10100 | BO12185; see
Total sediment by hot filtration mass % Max - | - - 0,10¢ | IS0 10307-1; see 6.8 CCAl Z Max | 850 | 860 | 86D | BED 370 870 ee 6.2
Oxidation stability g/m? Max 25 | 25 25 259 | ISO 12205 llsﬂgfg;ﬁﬂr
T or
Fatty acid methyl ester (FAME) ® volume % Max - - 7.0 - - ‘ 7.0 | ASTM 051262 ]0 {; IP579; Sulfur® mass ¥ | Max Statutory requirements ASTM '14;9“? see|
Carbon residue - Micro method on the 10 . ‘ . . s} 27-1 9;
% volume distillation residue mass % Max | 030 0,30 0,30 - | 1SO 10370 Flash point c Min | 60,0 |60,0|60.0|60.0 60,0 60,0 s see
Carbon residue - Micro method mass % Max - - - 0,30 | 1S0 10370 Hydropen sulfide mz/kg Max 200 | 2,00 2,00 |2,00 2.00 2,00 IP 570; see 6.5
Cloud paint! winter °C Max -16 report report - | 1S 3015 se6 6.11 Acid number € mgKOH/g | Max | 25 | 25|25 |25 2,5 25 ASTM EZM" see
oud poin . 1 . see 6. - -
summer ¢ Max | =16 | - = - | Total sediment - Aged | mass % | Max | 0,10 |g10(0,10|0,10 0,10 0,10 IS0 100y 2 see
Cold filter plugging | winter °C Max - | report report - | Carbon residue — Micro
. t {1 IP309or IP 612; see 6.11 mass % [ Max | 2,50 [10,00(14,00(15,00 18,00 20,00 150 10370
point ! summer °C Max - - - - ' method ’ ’ . ! ’ .
ul . c v 6 6 0 : winter [ Max i o [ 30 [ 30 a0 30
winter ax - - - Pour point
Pour point (upper) ' < y P 0 6 ‘| IS0 3016 see 6.11 (uppgr:]ll d summer C Max & [ 30 | 30 i 30 IS0 3016
summer ax - | | Water volume % | Max | 0,30 |0,50 (0,50 0,50 0,50 0,50 150 3733
Appearance Clear and Bright ‘ | see6.12 Ash mass % | Max | 0,040 |0,070[0,070(0,070 0,100 0,150 IS0 6245
Water volume % | Max | - | - - 030 | IS0 3733 oo 70 or
! ' I Vanadium mg'kg Max 50 | 150 | 150 150 350 450 150 14597, see
Ash mass% | Max | 0010 | 0010 0,010 0010 | SO 6245 614
= ] I l , IP 501, IP 470;
{Ii::ldbsr[l;;t:; Egr:zc:ed wear scar diameter pm Max 520 | 520 520 5204 | 1SO 12156-1 Sodium mg'kg Max 50 | 100 (7100 | 50 100 100 e h15
[ IP 501, IP 470 or
. . . . Aluminium plus silicon m Max 25 40 | 40 | 50 &0 18] 150 1047 8; see
F: Petrol oréng P e 616
. . . . Used lubricating oil
DM . D IStIIe M arlne (ULO: Calcium > 30 and zinc > 15 or IP 501 or IP 470
. . . — Calcium and zinc; ar my'kg - Calcium > 30 and phosphorus > 15 \P 500; 6.17,
RM . ReSIduaI M arlne Calcium and phosphorus §see
o H H H 0 ) a2  1TmmiYs=1 St
FA . F a.tty A Cld (B |y0d IZeI /07 b The purchaser shall define the maximum suliur content in accordance with relevant statutory limitations. See Introduction
’ i) = o C See Annex E.
X : A 0 B 0 C 0 e Z Y a k e t ¥ Z e I I I k I e r I d Purchasers should conflem that this pour palnt Is sultable for the ship's Inended area of operation. E P r O f

Dr
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1 Ocak 2020 tar.
yvaket!l ar Kke¢kert

e HFO: Heavy Fuel Oll
e MGO: Marine Gas Qil

hi nden so
| -eri ki ne

e DM: Distillate Marine (fuel that does not need heating) J

nra yaket ter mi
e kategorize

g°r

MDO: Marine Diesel QOil
ULSFO: Ultra Low Sulphur Fuel Oil
VLSFO: Very Low Sulphur Fuel Qil

na

e RM: Residual Marine (fuel that needs heating) e HSFO: High Sulphur Fuel Oil
Sulphur content HFO MDO MGO
(RM-grades) (DMB, DFB) (DMA, DFA, DMZ, DFZ)

S$<£0.10 % ULSFO RM ULSFO DM

0.10%<S<0.50% VLSFO RM VLSFO DM

0.50 % <S HSFO RM* HSFO DM*

* SadeceScrubberk ul | anan gemiler 1T -in m¢gsaade edi |l mekt ed.i

E Prof.Dr. Adn:



OKSKDASYON STABKLKTESK]/

OksidasyorStabilites

x Distile @ I | P ioKsidasyBnyoluyla o 2 1 dzy, ¥ I dsBuilite & 2 NJzy fol NJP
I ool OYAfNA didiler I | Poal f11 NNEYoSank I NI A INdzd (Soedl) 6
bu LJ- NJi A8 IN{fiReleriad 0 P | &l SOFR Y Yiebidnlolabilir ve Sy 2 S 1

birikimlerine I ( pURADbIlit

x 1 & NJP&OH @&sidi metil esterleri (FAME), & | { Polisilgsyon stabilitesini

etkileyebilir

OXI| DAT I

E Prof.Dr. Adn:






1.y OKUNL UBENSITY

Yakét yokunluku gemilerde operasyone

farkl e yokunl uktaki yaket kareéelteérel
x Yakét yokunluku sécakl &8k artéi eyl a
deki yokunluku verilir.

x Birim hacmin k¢gtlesel dekdglem®ni n

Xx Yaketén separat®°rde verimli ayr

x Yokunl uk silindire yaketl a °nd

Q

Xx Yak&tokun I,du(j,(I'ut ¢ &ilindee g° nderydkeént
enerji d e k er¢il .eHFO den MGO ege-i |l daknae
rack d e k e r gemichee z € nadza&|i maedénnbudur .

-

Yéeksek yokunl ukl u yakeéetl ar én

o
S

er for mansé@é
f or mansé
k

CK°ete¢g tutulma p
r
i potansivyel.

J CK°t¢ yanma pe
= CY¢ksek kirl il

nedenl
i

r.
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1.y OKUNL UBENSITY

Secakl eka bakl e

pr = pys (1 —0,00645(T — 15))

yokunl uk

d¢zelt mesi

¥rn. 0.5 m ké- akapasiteyelsahip Moel 4 0 Q. ,m,,

| SK HFO TK a yokunl uku
yokunl uk

D¢zeltil mil
mi ktaréné bul unuz.

Pasoc = 0,9509(1 — 0,00645(50 — 15))

Pasoc =0,9294

Alinan Yakit(m?®) = Alinan Yakit(MT)/ p@soc
= 273,3 (MT)/0,9294

= 294,39 m?

C deelgir

3 OMITO §la k &t

" 2 CK"?}S 'é‘c“éfﬁf? P s T e by /Aol e
.y o T i o s 3t o R o T A

a l énacakt

CAPACITIES IN CUBIC METRES

TRIM

SOUNDING  BY THE
DEPTH  HEAD  EVEN
0.50M KEEL €0.50% J.00M 1.50M 2.00M 2.50M 3.00u

TRIM BY THE STERN

44 289.16 288.88 288.60 288.33 288.05

)
830 289.99 289.71 289
832 290,69 290.42 290
884 291.39 291.12 290
886 292,10 291.82 291
888 292.80 292.52 292
B30 293,50 263,22 292
fgﬁﬂq 294,20 293.92 2657
894 ; 68,294,
860~ 295.60 285.33 2
B98  296.30 206.03 285.

14 289.85 289.58 289.31 2689.03 288.75
84 290.56 280.29 290.01 289.73 289.45
54 291.26 200,99 290.71 260.43 290.15
24 291.97 291,69 291.41 291.13 230.86
04 292.67 282,39 262.11 291.84 291,56
'05.293.37 293,09 292.81 292.54 232,26
35 $94.07 263,79 263.52 263.24 232.96

204.77 204,49 294.22 263,94 233.66
75 205.47 295.20 204.92 294.64 204.36

E Prof.Dr.
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Kinematic viscoisty [mm?s]

2000 - 0.900
1800 0.890
1600 0.880
1400 0.870
1200 0860
£
]
1000 0850 =
oy
w
800 0840 §
]
600 - 0.830 V k t
400 0.820
20 \\M -
0 | | ! —? =‘-— 0800

0 10 20 30 40 50 60 70 80 a0 100
Temperature [°C]

—e—kinematic viscosity [nm%'s]  =e=density [g/cm?]




[ 1.Kinematik Viskozite / Kinematic viscosity ]

Viskozite : Vi skozite bir aké&lkané&n kendi akél &sdaupkar | &
(Imm?/s=1cSt).Di st i |l e yakeéet | a%CdenResiduat kak ét bar®dverdire 50

200 - oseo A Normal ana makine y a k@it rviskbzitesi 12-13cSt ar as éndad&r

1800 0.890

" A F ar wibkézitedeki VLSFO y a k & t makingg i r i | iviskdziteyii

0870

~ sabitlemek i - y a k8@ c a k | Be&klkdinlégerekri.
l\ 0.850 .
~] A Pompaveen j e k't crl [eenrmamea uud ma ma sadga Makine ve

S os0 DGy a k@it rviskbzitesi 2-3cStal t dpgbh¢r ¢l memel i dir

0.820

- A VLSFO y ak &t Iviskoztead e k i | k elergiaka&ltE mEnalak &t

0+ T + 0.800

o m W @ %@ @ w0 s & ¢ a ksterdldn éviskoziteyi s ak | ayiaeckadydaer | anmal 8dér

Temperature [°C]

1600

1400

1200

1000

coisty [mm?s]

800

Density [glem®]

Kinematic vis

600

400

200

=s+=kinematic viscosity [nm¥s]  =e=density [g/cm?]
- A D¢ | cviskoziteli y a k & tylask@d mp a siéinléew -l e k i téhdite
Kin. Viscosity [oSt)]
25 eder:

= 380 cSt at 50°C A
=== 180 ¢St at 50°C

Hidrodinamik y ak abak a$®mr &h nmmarsmu@ ,sonucunda mekanik
20 [ == Sotat 50 kilittenmeler(tutma, k az & k lodmua )abi | i r
10 cstan 50°C A Yetersiz enjeksiyon b a s &iikc tart ve d ¢ | ¢yke ki €1 eft anmet | ar &r
16 koete¢leltirebilir
A Yetersizy a kitdéx mar gemjnin h& z1 an man&mrd ar

N A Yakédevresi ¢zer i nd e knipompalarda(besleme r gor cn ¢t
uktm ncogfpogpntatsier. r gor c nve théesleme r gor cnct
viskozite 2cStal t dpbh¢er ¢ memel i dir

0 A Y ¢ k s eigkozite ise elektrik mot or | aaié&yé&k | en mee i n e

26 50 75 100 126 150

Temperaure ) pompalama s o r u n | reedee olua. E Prof.Dr. Adn:




1. Farkl é viskozitedeki
A Change-Over il | emi esnaseénda
Fuel system Engine
Temperature [*C] Fuel viscosity [cst]
F 3 F 3
Batch 1
Bl Baich 2
34 Change-over to
140 Change-over to new batch
new batch \
l 13 Batch 1
]
100 T Il Batch?
Mo temperature 2
change

[
i
Running hours

Running hours

Fig. 21: The figures show a change-owver from a fuel with a viscosity of 80 ¢St at 50°C (Batch 1) to a fuel with viscosity 380 cSt at 50°C (Batch 2)
without changing the temperature of the fuel. Mote that the viscosity at engine inlet will be too high.

yaketl ar

én ana makinede

vi skozite 2 ¢St
V A vy ak édse@50°8)0

VB yakéts @608 0

V Ay a k éendkimeye 13 cstile girmesi i - 100 C
ye € s ét paampaya sevk ederken, B yak ét e€n
(380 cSt ) aynsee c akdseekgaEpder i | di k
y a kakmd makineye 34 cSt de girecektir .

VBu k°t ¢ karakter

yanma demektir.

PéSkert me

Fuel system Engine
Temperature [*C]
A F'y
Batch 1
Hl Baich 2
130

[

No temperature

Change- t
nge-over to change

new batch
5.5

™.
Ll
Running hours

Fuel viscosity [cst]

Change over to
new batch

l Batch 1
Il Baich 2

Too low viscosity:
* Fuel pump seizures
*» Engine start?

Running hours

Fig. 22: The figures show a changs-over from a fuel with a viscosity of 380 ¢S5t at 50°C (Batch 1) to a fus! with viscosity 8 ¢S5t at 50°C (Batch 2)
without changing the temperature of the fuel. Note that the viscosity at engine inlet will be too low.

VA yak
VB yak

& tcSt @608C8 O
&St @50(CP

V Ay a k éendkimeye 13 cstile girmesi i - 130 C
ye € s € t pompaka sevk ederken,B y a k € {8é n €
cSt)ay nsee c a kélseelkgé&mpder i | yda ka tn d
ana makineye 1cStc i v a r greteki .

VBudurumdapdmpmal arda y¢ksek
tut ma(kazek| ama) Enmreryd.anr a Adne



1.2 YAKI T VKSKOZKTESKNKN 2 ¢St NA D! Kk ME DURU

Vizkoterm

(MDOMGO)

. flntt - Karisim

Tankina

D¢ | ¢ Wwiskoziteli yakét| gandadstécakdgkég O

Sogutucu

- I

ayar | an makdiréek émakine gi r i | i rvidkezkenin — | Ginsi
2cStal t dpht ¢ kppmpheeenj ekt or | @&ird@rer ™ | i’t
Yeksek al &pmanbaréfgrubunda ya O l ‘—‘—;1\813)@35;;('1;01
artéerdeke i-in il k hareket pr Viskplerm : s lur

) ’ . %= Tankmdan
Pompa basma b as éd g E e cie-kigeminin daha d ¢ | I T
h € z livanelenmesine neden olur ve geminin manevra (HEFO)

kabiliyetini olumsuz etkileyebilir .

Change-Overperi yodunda vy
kadar dg F
-ok dg¢l

-

aket esetéE
O e ge-il mesi durumunda viskozi't

Kondensat y f

il ¢rmeden H
me sorunu.

D¢ | ¢ kviskoziteli y ak &t | anakihe
gi ril Pndyeank €d ckiut u pompas €
veenj ekt Enm&@snd ey ecektir
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YSaekpeetr at Yregn am i -al &8l masénda Yokunluk ve Vi s ko

¢C¥KELME HI ZI KLE SANTRKF}J KUVVETLERK ARASI NDAKK K

\*SfraPartik(;l czerine et ki eden kuvvetl eri N €
Santrif ¢ Kyt 7
Ar artteék- V
ASartték— iZFHEI_m'a_mE_F;gntrﬁj _FKafdrrma _Fdﬁ'eng
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SANTRIF!J KUVYWELME HI Z| KL@KK:
d2(r, -

tokel me heze u=elle”l0)

18m

A- esal hez W_an
60

S¢rtenme tkuvvet i Fy=3p dyu,

rn —p

-
-

2pno(r—r) dznr(r-r)
U =d2 gefo
" P ¢c60= 18m 16407

<
e — . .
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SEPERASYON VERKMKNE ETKk EDEN F

T Par+t (pr)p(étraprYokunl uk| f ar
t (Dmam#@AskezI{e)

~ 1.440
e— P ar t | k 6 I 'ruq; a 4& é _ | | 1435
,:\ - H e Z ,:\ 12000 T { i L1430
T -C a p T gmooo ' ‘ - b/T L 1425

h a g = -
t I - u g ‘2000 ~ p— A.e 1420

S f-Yojunluk ffarke &ﬂ
A ~ E 6000 ‘ ' 1 L 1415
1 - Viskozite [y - —
1l =2 e/k/l//

[ S e Cca k I y 2000 - - - L 1.405
0 - } | - + 1.400

15 20 25 30 35 40 45

Temperature [°C]

—e—dynamic viscosity [mPas] -e~density [g/cm?]
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Ak &l (wY zetleénz& (Ut ) et ki si
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|
Ak &l (wY) zelkednzé (Ut ) et kisi al 58&pédavarinhgetkisik ¢ 1 - apér
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Akél (w) zeleédnzé (Ut ) et kisi al 6&pdavarpniaetkisik ¢1 - apé&né
SEPERASYON VERIMI 12
+
! 840 cSt
-8-60 cSt
10
-8-80 cSt
| &-100 cSt
' | g & 140 cSt
- Partikil cap: T?:, —8-160 cSt
|
C) -8-180 cSt
o
g, 5
pi >
-
“ 4
/
5 10 15 20
: Partikiil Capi,um




Akél (w)yzelkeénzé (Ut ) etkisi viskozitenin seperasyon ver

n=75

120 -

100 1 U 3] ?
1 . CPf Seperasyon
0 | \ ;

N
~
]

— .-
(5 \ Y LN verimi
. +
> ] > 2 P
Z 1 N =
‘G 60 7
3 215
] ] e /
o 5 1] /8/
] : 1 J

1 — | ! | |
20 ]
] ] Vizkozite
e o o e B R e
40 45 50 55 60 65 70 75 80 8 90 95 100 60 65 70 75 80 85 90 95 100 105
Temperature, °C Temeperature, °C

©
\

S
o
S
w
93]
o
w
[
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DEBKXVK SKOZkWEKUNL UKE PARTKKHIAREKE ARRA S| N D AKKLKK L

Dusiik debi
Dusiik viskozite
Dusiik Yogunluk

[

Yiiksek verim

Yakit-Su
Araylizeyi

Yiiksek debi
} Yiiksek viskozite
Yiiksek yogunluk

@ ' . ....'...

Dustk Verim

Y

Yiiksek Viskoziteli V

S

Dusuk viskoziteli
Sivi
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Viscosity, cSt

Secakl eken Seperasyon ver.
120 - - 3,5
100 - 3

- 2,5
80 - B
2
60 -
1,5
40 -
1
20 - 0,5
0 - 0
40 45 50 55 60 65 70 75 80 85 90 95 100
Temperature, °C
Feed
.75°C
A .850c
B osoc

Particle Concentration

Particle Diameter

mi

Ut, m/s (x107)

ne

et ki1 si

SeperywaRgitrsiéicalalr & k & k -

Viskozite d ¢ | e
¢ ° k e Ihreaar@r

r

Daha fazla al €nd draéd &

- % ker

Y a k € @ daha iyi temzilenir .
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Enjektor Pusklrtme acisi

e
s
------
---------
.....

&..mmn’nldll ll'm "

Demet
« Parcalanma
uzunlugu

- Demet nifuz derinligi -—

L

~o..
.
.......
e w

ree
.........
‘‘‘‘‘
.

Dampacik cap dagilimi
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YAKIM AT@NMK ZYASLYVE DAMILACIK ¢ 4P P{)Z:RiRIKWEEZOR IOIZVHE W EZEE Y

GIRR.KIESMENERINGKNS K

200 ;
i : d;=0.3 mm
= v =0.7-14.10 mi/s
2 :

& 150f !

~ |
9] 1
& I

'_g' v =24-27.10"% m%/s

1

% 100}
®
=
o
=
Y 50F
5
w

| |
0 800 1000
Enjektor A¢ma Basmerbar

400

LS )
=
(=]

200

100

Sauter Ortalama Damlacik Capi,pm

L
=]

CViskozite ve y¢égzey ¢
daml acék -apé bg¢yeé me
Ke-¢l mektedir,
403 mm CP¢skegrtme baséncé ar
v =66.10" mm?/s -apé ke¢-¢l mektedir,
CBelirli y¢zey gerili
o =66.10" N/m basé&ncé arteéer mak dam

o = 66.10° N/m etkilememektedir.

@0‘3 N/m

200 400 600 800 1000

Enjektor Agma Basinci,bar




Mikro Karbon

Kal ént é
Carbon
Residue
(MCR)




MK KRO KARBON KALI NTI/ MI CRO CAI

Y a k Btoratuar or t a méespit adilir. ¢ o K ¢ | driktarda hava
g°nderi lvermotorda yanmangeir - ekl ell meadil lair
meydana gelen eksik yanmada a - eé-keak lamon mi kt ar édeéer

Bu oran gaz yol | arpétorg nvalfler ve yuval ar & & )|l
kanat | ave Bacakazan bor ul akiémléal € & € h d @ amz

eder. Yakiet er i skamhaheak it @ k €t &idkern®e okadar hez | €
ourYak| aymdiedbi r| ey ap e khk maddeo | ul t urur |l ar

Asfaltenler yaketya
asfalten | - er ilakit t
neden olabilir

amael | | &kilenlar . Yaket

K |
\’J ) v IQ:
epompa el emanl!| arntanenas

Yé¢ ks MER (y ¢ k sasfddten i - e rredeniyle) k©° ttout ul
ve yanma nedeniyle ana makinede vy ¢ k s amlekanik ve eés é |
deformasyona vyol a- ar s
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Ml

CRO CARB(

MKKRO KARBON KALI

Yeksek MCR ile birlikte Yanma | artl a
yanma odaseé, egzoz sistemi ve t¢rbo|
kirlilik artar Y¢ksek MCR ni sebep
arteéeran fakto°orler
C o 5= 307AP IO 24)
x Giril hava debisinin (skaven-
x Hava kulerinin yetersiz sokutmasp”
x KOt ¢ atomizasyon ve d¢gl ¢k enjel - ma
x Kompresyon ka-ake(segman ve Vaanf n 3
x Yaké&tén i-erisindeki sfalten: f oivd. &
~ 40 I~
2 z
8 'g S E 1.0 MPa %
A 2.0 MPa )
.-E-.. 100 =
7 4 |
= | ®
% 3 , ' Kompresyon basincinin yakit
& 2 0. . niifuz derinligine etkisi
2 e e
° o .. .0
Wﬁqﬁ‘
0o eoe®
0 5 10 15

MCR Prof. iDr.Adnan PARLAK

r e
arjer2 ¢dn

L{axﬁu:liﬁlﬂ[&ijéﬁi

N\ \N %%% 2

Spray larg i Included an519
|l|on 4

! ! | | | ! ! | !

0
0 10 20 30 40 50 60 70 80 90
Pez

P yakut

Piiskiirtme agis1 lizerine y. e
yanma odas1 basincini
(pgas/ Prtuel )

irt)e8i nd

X @ O







COLD FLOW PROPERT KIOKUKAKI £¥ZELLK KL ERK
o -Cloud Point/ CP-Bul utl anma Sécakl ek Bt
-Cold Filter Plugging Point/ CFPC-Sokuk Fi | tr ad nma Sécakl ek
-Pour Point/ (PP-Bul utl anma Sécakl k& “
Bulutlanma noktas: 7
Partikiillerin toplanmaya ve bulutsu bir
goruntiye ulastign sicaklik )
§ A S o k th&valarda y a k & ttadsferini
Soguk filtre tikanma noktasi veilletmetl at BnBiedl R
Belirli kogullar altinda yakitin filtreden °neml.i dir
gegebilecedi en disitk sicaklik y A Bulutlanma nokt as Berrak
\kma noktact ) g°r¢',n<',_rﬂisti_&e yaketlarn
Yakitin akicihigim kaybettigi en diisiik ge-er.l i dir
sicakhk ) A RM y ak &t | a rbdlatlanma
g°°r ¢l .emez
| SO 8217:2017 RMG 380 i -in ,
Tanklarda vey a klédt | ard&n dydekoziteli y a khilea k ul | a waxlod ar | u nfumlue m

| -vakfdcak| dkBrsSnC ol maerekir.
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Carbon

C Tut ul gaakmesi (TG) distile dizel y akét Isetandsaa y €ils & Aromaticity
ak&makeéet lisadiHe s a p | a Karbdn Aromatiklk kKnde & s i
(CCA) ile karakterize edilmektedir .

C CCAI viskozite vey o k un b a kdlagak a | a k &ampikki f or my |
lehesapl aneéer

aT+273
S p——

CCAl= r 30.7log(log( n0.85)) 210l 80
¢ 323

|-O: O




YAKI TLARI N KKMYASAL ¥ZELLKKLERKNKN TUTUL MAE RXE CK K

C Yak®apése&r i Aromatikei - e fadlakise CCAly ¢ k s e k t Sikto Alkenler Normal Alkanlar
Vuruntu t e mayydksektir H H (n -parafinler)
Tut ulsnac alylo&ls@& Kkt ir 4 0 HHHHH
-Sokutsayanun ik - al él t 8 € mtaltau |l Masm@dl.i & jp'r \H T T

e R A
C Parafin i -’eryi(;l,kisyeakkéEC(aAt(émkeIQil'(;ktg,r . ‘;/ HHHHH
-Tutuldadmak ol aydér ) H H n-Pentan
-Akma No k't asa@&lInteawax @mum) ol ul u mu :
Siklo-hexane

K z-Barafinler

35_.
@ Base fuel: 25% n-cetane + 75% i-octane Aromatlar
& n-paraffins
30} x & [soalkanes 5-20% by volume ITI ITI '
x O Cycloalkanes | in base fuel e
. * Aromatics / \
C-H

= H_
bl " = C\ P

] . c=c
= x " | | i
g Wt | = 2.2.4-Trimetil .| Pentan
I!’u&l 1
g Gl npentane Benzen(CgHe)
@ — Alkenler (olefinler)
Base fuel —/ % 4 ‘ octane
T et 5w [ SRS w R
L HGCGCC-CH
[ at
s T T 50 55 HHHHH

Observed cetane number Prof. Dr.Adnan PARLAK M ono _O I efl n




9
k

(cSt) (kg/m3) (°C)
HESAPLANMKARBON — = S
Asya 110.7 926 801 111
A RO MATI K KN D E KSI (CCA I) Kuzey Amerika 14.7 925 833 110
2T+ 273 Latin Amerika 52.1 911 797 97
_ al + 0 Ortadog 180 934 803 118
Al = r }0.7log(l : 210lg——— § rradosu
cC 0.7log(log( r0.85)) Og 323 @ Avrupa 17.2 908 813 94
Rusya 66.4 932 814 116
Viskozite Yogunluk COAT x VLSFO yokunl uk ve viskozitesi
—1 ~ 800 800 ol dukundan yanma sorunl areéeyl a
_8200rtadog < U g10
B Xx Yeni parafini k veya dabw mhd k 70 ya&k
_ - 820 < <
B arasenda ol duku hesapl anmaktader
— — 830 25 1 : : :
B I | | I
— — 840 | I | |
I | | |
— 850 - E e R R T T T
- I I
— 860 é | |
______________ _ _ _ ~—_ 1 _ _ _ _____* _ _ _]
| 870 § 15 |
- © | |
880 = | o S
— wr | |
890 2 ‘s | |
| 900 = l | | !
05 4+~ —---- 4 - - === - - - - - = e = = = = = = 4
I | | |
— 910 [ | | !
— 920 0 E ! ! !
— 5000 L 930 750 800 850 900 950 1000
— 20000 CCAl
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TG NIN NORMALDEN FAZLA ARTARAK VURUNTUYA NEDEN OLMASININ

NEDENLERI

P I "J#Basmceérisi ‘ Basing egrisi
e //\ — A : D¢l ¢skd kil tcz & rarr]eéleniyle i
e SR \ o s ssinges |/ | \ o kompresyon bas éves €cakl €Kk ¢
T —f. 0 o tutul may€alter mase,
T | e Al & n npisfon,segman ve k°t ¢
s BN | valfler nedeniyle yanma b as & nc &n

. i i . de¢el mesi
-20 \/m UON 10 i 20 OKMA 20 \_40/ UON! 10 20 °KMA ¢ !

ilk kangim buharinin

o
¢ >

o ile unya il Ik ka buharinir \ 1
Futigrsaws vanmadi. | Piskiirtiilen kalan yakitin yanmast | 'Tmu‘;r’i':\‘m:;r:::::' i Puskirtiilen kalan yakitin yanmas D C.l I C.l k Setan S a y é Iyé k é t
. v .
kul | a(edmé- y p k sGCRI)
<< A
s 1 .
g : : H K ° tagomizasyon,
? ; i Uzayan TG suresinde :
' Puskirtulenilave
g | g | vawumi : Enj ektdamlnat mas é
' A =R 7 N aKitmiktari 1
_§>~ 7:,-416 sresinde plskirtilenyakit § __'_‘ E TG suresinde puskurtilen yakit miktan J rTZ’
K - /"/»_**:?‘;l‘\\ = - '*"*-L_yi ~” = 1 v (9 v 197
2 | o A LT 2 Gi rhava sécalkwd e&séncen
! — N . =
2 | g 3 | E : del €k mas e
16 110 UON 10 20 KMA 00N 10 20 KMA

pma karakteristi ki
e |

S | -0k uzamé

@
U)f—i'

t
)
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content /
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Sk Lk NDKkARKL AMAAKI NGMREVL ERK
«{AfAYRANI 31 YES] &NIS&A NISNRYRS So6Ad
2t dzo U dzZN)Y | t PRP NI
[ AYSN) @S LIAadz2y KFE1FEFNP N aPyREFE 3t
<« FyYyYlF ANNBOA NNNYyfSNAYRSY 2tdzly | aaii
t Add2y @éeNIl Set SNAYRS ¢S asS3ayly edzgl € N
indirmelidir.
t Add2y @NI S8t SNAYRSTA OANRLIAYGAL SNI &l
{SAYlIY @édzdl f I NPYRI{A OANRTAYOAE SN as3
neden olabilir.
<« FYYF 2RI
202NJ &ad
2NRIl &2y

X

X

X

X

FaPYyRF 2fdzoFy LI Niel OPlLf NP @S
2L SGGAEAYRS aAfAYRANI 3l Y SEA
dzy'dz | yf SYSt A RA N ‘

X

a
1
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SULPHUR CONTENT/K'! K! RR ¢ ERK KK

x Kegkerit-eryepaketyeammasgnaseéenstabuhar eyl
reaksiyona girmesiyle o | u lasidik buhar ol ul ur

x  Asidik buhar, yokulmaoktaseaéhendu,len
noktalarda(Silindir ve egzoz sistemi ¢ zer i nwolk )| asrokk k
korozyona neden olur.

X Sokukorozyonu °nl emekigsilindr yakl|l ampmakeéeneér
alkalitesinin (BN s ay 8asrét)& r éakidikr ak ul um@n r al i
edilmesi gerekir. Yada asit buhar etemasn et t iykiizey

°C Approximated sulphuric acid dew point
150 —

14@—
130 —
120
110 —

Z €

100 | I I T 1

sécakl| ekdsimry®drkad makt asénémni ndeul masé

gerekir .

Temel reaksivonlar:

S+ 02 - 502
2502 + 02 - 2503
2503 + HOZ — H2504,

E_ =B
‘Zg*" g -'K
xYakét 1 -erisindeki k ¢ kKert i-er|k|
ri ski ni speten azal melter

Sulphur (S) content in fuel

0 1 2 3 4 5wt%

%3 .5 den %0. 5

E Prof.Dr.
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REACTION MECHANISM FOR THE FORMATION OF SULPHURIC
ACID

S(s) + O2¢g) = S0z(g)
503(g) + ¥20;(g) = 503y
503(9) + HZO(l) « H2504(aq)

Korozyon, asit mol ek ¢d 9 rmlré@ kv ar ®Blnal tuduklérda meydana gelebilir . S¢ | f i ri k
asidin piston ve layner y ¢ zeyioh dié t u ragidik kour t amP&t r adtmek 2 - i yng ks ek
alkai yak|l aykRaoEIl aiméndie y akl| aynaak € allaln © z el | a rkti exriimaikma t k &
maddesi olarak kalsiyum karbonat (CaCO,;) k ul | a nAd lagré deaksiyona g ° r asidi

neotr aeter"z e

HgSOq,.[aq]. + CECOg[s} — CESOq,{S} + HQO{” + COE{Qj
Eker s¢lfirik asit,ahakedhakieredksemensaeg®re demir

FE‘{S} + stoq.{aq} — FESO‘HSI + HE{g}

E Prof.Dr. Adn:



2-
Calcium carbonate ( CaCO ;) 9

CaCOs,(s) + 2 H*(ag) — Ca?*(ag) + CO,(g) + H,0()

Properties

Chemical formula |(Ca0

Molar mass 56.0774 g/mol

o . _ : :
CaCO, 840, C nin ¢zerinde dekarboni zasyon Appearance White to pale yellowlbrown |O. |
CaOol ul - powder
GEG'D‘S(IS} — GEDEﬁj + GDE(Q} Odor Odorless
Density 3.34 g/lem?!]
Melting point 2.613°C (4,735 °F;
2886 K)']
l Boiling point 2,850 °C (5,160 °F; 3,120 K)
(100 hPa)!

Ca0 + H,0 — Ca(OH),
Ca(OH), + CO, — CaCO5] + H,0

Calcium carbonate will react with water that is saturated with carbon dioxide to
form the soluble calcium bicarbonate (CaSO ,)

H250¢{aq} + CECOB{SI_’ CESO“{S} + HEO“]‘ M COE{Q)




CaS04 Kire

Nor mal den f az|
yaké kull anéme
al eénmal ar é art

Lifting groove not filled
with white hard deposit.

E Prof.Dr. Adn:






S! LF! RIASIT OLUL UMU ¢ | REAKSIYON MEKANIZMASI

Genel olarak kabul edilen bir hipotez, asidin metal b i | e | epmm ,
tal 8nmas &rkd aimailnl ak 8 @k dar d & b & K il
°ner mektedir

A. Yanmagaz &k gl ¢tnioksit ol ul umu

B. Ya L<fi|m,i/ astar y ¢ zeyisodveya sulu s ¢ | f sasit Cementip-";
yokul mase

C.Yak!| ay é c &kadla k k at k emaddeleri ile asidin
n°tralizasyonu

D. Metal y ¢, z e kathe asidin korozyona yol a - areaksiyonu

G° ml e ke mston s e g ma nd °ak néemirden y ap el m
D° k ndemir f ar fladlaglan ol ul ur

Micro-structure Corrosion Knoop hardness,

phases in cast iron | willingness | 100 g load \ .
Batici | - Steadite

Graphite: C + 15-40 o ;

Pearlite: +++ 300-390 _

Cementite + Ferrite

Numune

Cementite: Fe,C * 1000-1300 Temel mal zemedeki farkl| &

Steadite: Fe P + 600-1200 d° k me dgmi r astar mal z e me
kazenmel mi Kaynak: KANsDizel ve.

Ferrite: Fe ++++ 215-270 Turbo

E Prof . Dr. Adn:



REACTION MECHANISM FOR THE FORMATION OF SULPHURIC ACID

aeneyim, a N1 BsitiN&eit oe
e dzy dzolekn‘R | 1 dénirin daha K P birf 675 | )kcfroRySna
dzE€ NI (ivé IPE WIIOMdzIar P NI 3 RyRIBIER R £ Sy
31 &GS NI SBuldurh,Nbert sementitin - matristen
I @ NPf Weé sefghtit tanelerinin matristen 3S @06 SY S ¢
nedenolur. Bkz S) A f

< Bu 6 S| Akbrézna dz€ NI & R S anekArikE N |sbn || e
dereceK | & 4 Kadais@tNJ banyfatristenceP pePRLIY | RP
ol E€dlarRk, NT SNA ¥ R&$igton KI f | ond ReSip
P Néyaiﬁ{Pf‘l A NN YV S2EF ASBAM JAGND) Ahplkafef "H,SQ asidiningri R | { ¥iedniri korozyonadz€ NI @ &Y [(sal)Re

A6t BWNI PiRAKI { | | &IPNIBIsERIAS Y S Yanhesifi
31 YH 8} & Ry FEH Ibzane P NY Spsmnym etz Gy e

malzemesind | Y'N flSOI\fHSy'[eRKH/Nﬂmé)}@ I F.el P: Pearlite, St: Steadite, G: Graphite, C: Cementite

x mil $andan, korozyon tek taneli taneler I NJ & P& Ry R
I NJ & @yeRiledebilir (taneler I NJkérdyon)ve sert faz
LI NI A 1INStZOSSNASIMER deP | | Madkndlabilir

Micro-structure Corrosion Knoop hardness,
phases in cast iron | willingness | 100 g load
Graphite: C + 15-40

Pearlite: +++ 300-390
Cementite + Ferrite

Cementite: FeSC + 1000-1300
Steadite: FeaP + 600-1200

Ferrite: Fe ++++ 215-270

E Prof.Dr. Adn:



BAZI YAKIT ¥ZEL L k KL ERXONRNU D U KPROBLEMLER VE ¢ ¥Z! MNERK L ERK

Yaké&t ¥zelliklleri .. Probem | Dezeltici Faaliyet
Y ¢ k s eigkozite Y a k teahsferi vep ¢ s k ¢ rgtegmd ¢ k1 er i K st ewviskomiteye - € k ma-ks @ac alalr € €& ma k

Yeksghbhkunl uk Separasyong ¢ - | ¢ k ¢ Klasik seper at 8 & p e da tParifieerClarifier
modunda seri - al &1 t. & p 991 kg/m?3 ise klasik
separ at °nr¢lmekredhee k iBl durumda Alcap
t a rszeép e r a kulannhake rgerekir .

Y¢ ks gabon kal ént és é Gaz yollarénda ve t¢rbo dol duru Yaksgeperdehishindel ¢r ¢l mesi
olulumu, aié&ré filitre té&kanmas:
Yeksakkert Silindir y ¢ zey s adw& ok kokozyons al dér é s é ¥zel |l dkI gke k| esiliddir y ¢ zesydc al
d¢l ¢l dulkuikorozyon riski f az|l.aBuér
y ¢kl ersiireir sokut ma&cakl| 8k&ing
ol mama$ 2 e h Idikkat| eglilmelidir . Ay r &caak
i -eriskptlehi kt arbarkalazak y ¢ k s
bazs ay ¢ § Bs e ky{ 8INI) & radkwdlanmak .

Yékse&kmi kt ar é Segman ve silindirlerde fazla a | & n Bgroz valfi, segmany uv éeSepar at Y ks ederime - al 81 t & rvél
vet ¢r lkiamat | aepdzitdhul umu gerekirse - & k & [d&H a0k z e n-eakp (<B0 mm)
filtre konul mas é
Y ¢ k s ganadyum Y ¢ k se&c akotod/dnu ve depozito | ui u mu Y¢ ksekeécaklkaokyonunu ©° nl e meik-
vanadyumu etkisiz hale getirecek k a t knaddeleri
kullanmak .
Sodyum (deniz suyu) Téerbkanat | adeporitd@l ul ulgeoz valflerinde al €Separ adtélirggbidey ¢ k sverkmde - al &1 t
- a mubirikimi . En j e kntefesi ve segman y u v a s &epdza maksimum suayr &1 t.&r mak
ol ul umu
Ya k8o mp a Isegman, silindir g ° ml eelséegmany uv al a Klasik s eper at °srelpearrdae °reli e debide
y ¢ k saelké n ma seribak-lag8l €/ t 8r &1 mas &
Yak@yumsuzl uku Separat&ir@dmdmurék lakpompal aaBéadme:Yak8&tl-aygunluk testinin y a p & | . rdgganiuk
ar t maesrgj, e kmefasinde, egzoz valf ve t ¢ r b i degbet testi yapma i mk ayolkisey ak &t € ml a r°énncd

ol ui umu yakétank&naeskki ak &tbéan kypak &t
transfer edilmesi.

ma

an

D¢l ¢detan say és é Vuruntu problemi Ana makine © né s é t & deélidi ésnserhen cdevreye
Aal B n ot amiiby ¢ & ~rta1lyt 11l mAa o &



BAZI YAKIT ¥ZELL K KL ERKISA VE UZUN D¥ NE MPERFORMANSA ETKK L ERK

¥zell i k i k Performansa Etkisi
tipi ”

Parlama nokt as é

Su ve tortu
U-ucul uk

Viskozite

K¢ kert

A
o

Bakér lerit kor

-

Setan sayeése C

Bulutlanma/Akma

sbBeker
Yokunl uk
Karar |l él ék

Yakl ayécél ék

Suyu Ayrélitérabil

D¢l ¢k Sécakl
¢al &l abilirlik

Kés étDepolamag ¢ v e n | iigik iDolker up@amnf or eldemsze

KéséetYakfdite veenj e ktétkilet er i
Genel K | hareket k o | a wé dérkad o | u [ u netkifeu

Genel Y a k &dmizasyonunu vey a k éyt aeknl a y°ézceéll | étkileri n i

KésétYak éte s k ¢ r distemine zarar verir ve yanma odas €

depozit o | u | u nmedereolur

Ké&s &tRa&r t i dmisyonunu, silindirde korozif a i & n mea depozit
ol ul u netkireu.

KésétMetal vy ¢ z e y | &aroziihatak potansiyelini g° st.er i r

Genel Tut ul kalitesini g©° s t.ekrlikareket, duman, yanma ve
emi sy oaikilea r &
KésétD&l skdcakadl&deodd elkl vely ia dtigansferini etkiler

Genel Y a k ékmomisini etkiler

Genel | s@e k etkiler

Sénérd¢%zsnemeagretniok gl t wrarkak wBInl ava depolama
esnasé&ndladliti / spotarsigelina b fat er i r

SE8né&rYa&k dtg sk ¢r sisteminin al Enmaséné&¢ poinpa& Ort al ama

etkiler .D ¢ | ikkoziteli y ak &t kar 8 & | gufurgdura. n
SénérSuguy ak é taty@m a kabiliyatiai etkiler

Genel D¢l ¢-kevs écakl| & kalkadvédilitrddan ge - Mez el |
etkiler

Uz un
Ani

Ani VvV e
Uz un
Parti kgl

Al @ nma:
Uzun

Ani

Ani

Ani
Ani
Ani VvV e

Liddet] i
Ani VvV e
Ani

d°nem

bakl

uzun

d°nem

e mi

Uz un
d°nem

uz

u

al

al

uz

u

> M¢ M¢

dO

dO

dO
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| SO8217:20102 AKEajmlaa MBDIA)EEEL ubr i c

Yakiée-ter i Ki¢grkdges kzid%®0shiwt olan makinelerde pompavee nj ekt Yal ¢ @dne [KICitj¢eil e Kt
i - a K1é nhneaartar. Buy ¢ z daekné niznaa p €520myi a K ma mgeseldr.

HFRR *.m

ISO 12156-1 Method

Test conditions:

Applied load 2009 +0.01¢g
Stroke length 1%0.02 mm
Frequency 50+1Hz
Test duration 75+ 0.1 min _ _" o heatng
Fluid temperature 60t2°C dimension of the wear scar
Fluid volume 2+0.20ml HM
Bath surface 6% 1cm? T 13
10
9
8
— — WS1.4 pm q i
6
5
4
3
o 3 - - . - o v 2
0 200 400 600 pm 1
Distances Unit A B 0
HDisc um 5646875 560.9561
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3@ 2w 1%
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Hidrojen S ¢ |
(H3S)




Hydrogen Sulphide(H S)-Hi drojen s¢l fgor

C Hidrojen s ¢ | f(H,3) ham petrollerde d o k @drak bulunur ve
s é fa&aki H,S konsantrasyonu hamp et r klaym a lba ik
olarak d e ki | eH,8 by r &hlam ,petroldeki k ¢ k ¢ir 4+ e
bil eli Bké&itlilrewya hidojen v ar | & kkatalitka
kraking yoluyla d° n¢l t ¢r ¢ | mediima esmhir a sda
ol ul turwul abilir

CIMO d¢zenl emedpgdamédedia t al & ma cié-
kul | anyéalkaen IH2ZS sewyeleri 2 mg/kg veya daha az
ol mal eédeéer

Hydrogen Sulphide Awareness
Effects of H2S

C D¢ | ¢ keviyelerde hidrojen s ¢ | f gz | e buluada ve EEEE
b ok aztdaah r nebdem olur. Orta seviyeler b ala k r ébsad e e (PPM)
d° nmemide,bul anved&ksués mary@amsee roak s ¢ rvm | "
nefes almada z o r | nedemn olabilir . Daha y ¢ k s sekyeler
| oklkags &1 madmaya ge° | ¢ meslen olabilir

MINTRA

Eye, nose and throat irritation %12 |

=

L B 5oov
Death within a short period | to 1000

- PPm
"R

Death is extrenﬁ# rapid :t:}:‘i
9 , Q}; - 4

E Prof.Dr. Adn:

C Gemi m¢r et t eybaaktéea,n k| aveyg@ bér ul ar- amé
veya temizleme i | | e mlapankén H2S gaz 8 8 & h & ril& |
ilgili  riskleri  dikkate alarak uygun g ¢ ven?® nkeml
al mal eder



Hydrogen Sulphide(H S)-Hi drojen s¢l fgor

CIMO d¢zenl emedegsdmédedia t al & ma cié-l
kul | anyéalkaen IH2S sewyeleri 2 mg/kg veya daha az
ol mal éder

C Hidrojen s ¢ | frepksiz, y a n €ocl éd, u kehidi bir g a z dG5r
ppb kadar d ¢ | ¢ kkonsantrasyonlarda saptanabilen
karakteristik bir - ¢ r yuknurta kokusuna sahiptir .

C D¢ | ¢ keviyelerde hidrojen s ¢ | fgoz | e bwuada ve
b ok aztdaah r nebdem olur. Orta seviyeler b ala k r ébsad
d° nmemide,bul anwed&ksués marya@amsee rPek s ¢ rvme
nefes almada z o r | nedemn olabilir . Daha y ¢ k s sekyeler
| okkag s & | m&dmaya &e,° | ¢ meslen olabilir

C Gemi m¢r et t eybaaktéea,n k| aveyg@ beér ul ar-ame& e n
veya temizleme i | | e mlapankén H2S gaz 88 & h & rilé& mé
ilgili  riskleri  dikkate alarak uygun g¢ven?®nkemlerini
al mal edeéer

E Prof.Dr. Adn:



Yaket i-erisinde su varleke, su b
késmenén atmosfere kaybedil mesi a
Yaké&t separat°r¢ ile suyun ayr&it
Seperasyon sonrase yaket i1 -erisin
devre ¢zerinde buharl alan su, buh

Su/Water

olur(water vapor lock).
Su yaket pompase ve enjekt°rlerd




Toplam
Tortu/Total
Sediment




TOPLAM TORTU Mk K T A/ROTAL RESIDUE

x Gemimakinelerinde] dzt f 2y R tFROIVNEINGE | (i SaNFhiokarBofio A £ S 6 § ¥ NI NIRRYTPifoRdzN
. I 6 toRAA IS o Faugfinils dddmatik,naftenikY 2 £ S | ef dsfaltdidlerdiParafinik Y2 £ S 1 R N ZilkiND
hidrokarbonlarikenaromatikY 2 f S | hslkag 1S NIPsaHf |

x Asfaltenlerf | NJAEE TS NG Yo NG NOWRIS VOS2 B NIE WA £ S 1Mt (SN & yErFNNGR Aicidmiyied | | P d P
2 f dz6 b dzNIS Y B i | BINA Y kebidPaligho A f S5 & YWRASNIA 6 By RESS 3 6 i | ®Rdjey
olarak | I £ Y I Za&Riyt 6 definfekieflinAsfaltenler R PIF | G | yada$ NINJP & Pavainik YR S1 Nt £ &
oransal RS € Sriddaya o I 0 f | RAPIE|IPS/IRFIS & S F NIRES NRA ardnyatk Y12 X S | iSef paar&finii
Y2t §1 Nksihed NJstibiiitesineolumiu] | &1 B £. I NI F NJ

x | |stRdilitesi,rafineri ceP { P n&kiyR & Iy {tré&hdferi, PaA P& X ® § B Phaseiadibi & N NB o SINIREB
A eS NA & NybRE 1506 K2 YR NrSy 2 NIoK ofdrall Miteleyebiliiz . N | &3P0 RS ERE A Y P
A 0eS NJAeENA yaRB&arda parafinik 6 A £ S 0 § ¥ INP R Wrondatik X leed REl & At y& | Fis@iilitesini
bozucuF I 1 0 1.NIT SNRA NJ
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TOPLAM KALINTI

Mk K T A/IROTAL RESIDUE AGED

x Distile yakeétlarén stabil it e sliTotdl SedilnentnExigteotfTER)) illemi kt ar €
belirlenir. Mevcut yakeét i-erisindeki tortunun filtr
gemi deki seperat®°r vaseétaséyla yakeéettan uzakl alter €

TSE  ONitymes T5E50 10007 TSP-TermalYaslandirma <M TYPe X Residual y a k € t,I aren s gradblisei t e s i
: :‘” ™~ ToplamTortu -Yal | andér ma( Tot al St
' 24 Potential (TSP) or Total Sediment
—P‘ — _"‘_"' Accelerated( TSA) ) y°ntemiyle bel
M | 15 Salla ! _ .
100C 1. Isinan yakiti Filtreden gegir 100C", 24 h 1.Filreden gegir x T S P y 0 Nt emli n d e nNumune f | I {
2.Filitrede birken tortuyu &lg. 2.Filtrede biriken tortuyu tart fo) nce b el | r I | b| r S é c a kl é l’( a
TSA-Hizlandirnlmis Termal Yaslandirma “::'DTS‘;E’; x TSA Yy °nt emi nde | s e éset el a
Hexadecane ) Hexadekan k ar €l t &r €1 &r ve 60 de
. ésételéer. SBaltaeéen ge-iril
: ger-ek -alé&ima lartlaréna
b
! x Filtrede Dbiriken tortu mik
0 2 _ ' : N . . )
50.c5t 100G Saila o i se yaketen stabilitesinin
10 min 60 min ;:i::;f;;;g?rf:crentor‘tuyutart y C k S e kt I r T S E’ T S P \Y e T SA
mi ktar O0.21%m ol maktader .
E Prof.Dr. Adn:



YAKIT
STABKLKTE
KARI L AN
YAKITLARIN
UYUMLULUK
LARTLARI

S




YAKIT Kk ¢ ERK K L(E)RQAFFINES , NAPHTHENES , AROMATICS AND ASPHALTENES )

' € RNJ] PeeS & Wd t 51 NKNSNESBAWE t S NKSNENE PR bmatkler 6 1% (d)), ceA FHIE ceS Wi\ § | 2dRHaRA { |
parafinler, naftenler, aromatikler ve asfaltenlerbulunur , ' 1T PU BV T BUl T GNPN L 8 Naks e | LIP I NGP St GH,. Aromatik
Y2 £ ST INN NBWIBD Bunlar K+ 1 1 PHIilg,F&lFAl B BgREY S U A 508 Rira faa halka & | LIP sap/olacak ve muhtemelen
konusunda® | y't SYARAENM.2 1 0 A £ A NJ parafinik & | { P (i Hahe\&N- {yaebonhidrojen 2 NI ysBhpl

- . - . . olacak"
b. Id Pl PparkfiniNg £ | O lydniiuRURIR 2 € Y hiziokarbon zincirleri

(alkanla) A ceS NPfarfin, & M., genel¥ 2 N NsaHipit 8 S1% (a-b)) Bu o . .
& | 1 Rufigurikaxrhidrojen2 NIy FR2R VYR 1PS Yyadrial 1 St A | BEaNHKIgr Sesas olarak karbon ve hidrojen A ceS bisak I € y' P
sahiptir, ancak donma y 2 | (i I&fNI| N@BHilir. Parafinler, aromatik ve ~ zamanda] N Maéfvebir miktar oksijenile vanadyum,nikel ve

asfaltenik Y2 £ §1 N& 1 ®fdkkia zorluk & | & I. BEnkdNdle parafinik R A EefeMéntlerinde 6 dzf dzy RN MZ f S| N GénslIKER A NJ

& | POdrdmhiiR E ¥ ] veya & N daéfditen A ceS NBabip ¥ 61 P f ¥oNmtik halka & LIP{ | RJP yzR tiziEak Naptenler ve
1 NJPS i P Ndrekiy teN ¥ BsRltenlerin ool 1 Y S & B ¥ tiztefad ywidzNydrokarbonzincirleride A ceS NI vekdllar dilii RSANGoe FNUR 6 A €

2 f dzoraRVedN 1 &S 1 G A NJ 0 S4dpnt
15).
i i HoN/ i
H=C=H H—C—H W H H (I: u
o H—(:J—H|i| H"\?/ \?{;H \?»ﬁ \ﬁ/
1
H—C—H H=C—C=H H —H [ c
{ i H H/\ HH H L
H=C—H H-C—HH H H [ H=C—H
i I P | H=——(—¢—H &
H=C=H H—-C—C—C—C—H é; I H H
{ _?_ T H=¢=HH H -
H=g=H Hog—HH H H H=G—H ] Martin et al. J.inst.Petr. 40 1854 138-154
Heithaus J inst.Petr 48 1962 45-53
a b c d e

Fig. 14: Schematic pictures of (a + b) Paraffins, (c) Naphtenes (d) Aromatics and (g) Asphalthene.

"5 2 @ Yhithdkarbonlar! NJ/ SiRldaianla veyanaftenlerde halkag | LIP £ I NARM: Ifil-
A
1

A~

Ay3a &PN} aPYRIFX FaFlhtas N
f AN S RAESNI dz2 3dz I YI |
I &1 LJPE I NPZ A0t SYYSYA 2 f
P

YEFNP A®@AYRS @ T NYYSt SNA

da bulunabilirler6  S1% kcf) TekK | £ P A £ B & defeffeSNI NICN{ dir. 1
Naftenlerin aromatik 6 A t S 6 A T NPRI $ N@dkrektadlr Naftenler,
aromatikleread | Ndhad N | BiBdjenA S NFal8pblypSeko I € tsahigdt" 1

Al

cu» Ak
—_——— ()
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COMPABIUTYANDORSTARITY( )

Aromatik hidrokarbonlarla y a k @ - e r i s idengedek i(Stabilite) a k e r
mo | e k adfaltep sorumludur .

Parafinik i - erdkk§ra kilketk ar &1 t &r & lyada arometik &in-dear i k |
farkh@&etklaarel t er el dekveygoa(wibsbkioden t°en e ml i
| - ¢fdaer)ky &k et erer 1 s iamondagkk Iy ¢ z daez a | easfaltanler

birbirine y ap & | aa mbhalinde dibe- © ker | er
Asfaltenlerin ~ bi r |l el emaek r haline d° n¢ | megsyimsuziuk -
iIncompability eolarak ad | ander el er

Kollaidal yaplk¢- ¢fkarti kel
wmaaen (OUrada asfalten oluyor) - © kel me d e

o ol o e o s wéakéteri fimadée en, s g |
:o°: eo % &/ y a p 8IFO) a s kHhalindeki dengeli
00 © (stability )y a p dagleeeder.

' Dibe ¢ken

eooe: y/Atller
¢ e © a%oma 00 0

Kollaidal kangim Bozulan kollaidal yap E Pr of Dr Adn :
. . (



ST A B KMAKIT NASIL OLMALI ?

Aromatikler

-Yakit stabilitesini artirir
-Yakit igerisindeki asfaltenlerin homojen dagilimini saglar

Parafinler

-Wax(mumlasma) riski (akma noktasi altina distiglinde)
-Yakit Stabilitesi bozulur.
-Mikemmel tutugsma/yanma kalitesi

Yakit icerisindeki Alsfalten, aromatik ve parafin

iceriginin yakit stabilitesini bozmayacak sekilde olmasi gerekir.

E Prof .

Dr .

Ad



YAKIT STABK Lk T EESTKKNEPEN YAKIT ¥ ZELLK KL ERK

[«

Asphaltenes (% m/m)

5] w £~ i
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Aromaticity Index

35 @

30
875

¢ o m
. o e
(X

5 .

MCR
[
.
e® ©
.-"‘ .
eo®

925
Density (kg/m3)

15

975

x MCR ne kadar y ¢ k sauksa, y a k edsfalten seviyesi de o

kadar vy ¢ ksek acalkitg&rs effalten | - er-i&kmur
ol ul t u(asfalten - ° k e | nrisld i grtar . Asfaltenleri
s¢spansi yon duamgka s k eAda )(Actual Level of
Aromacity o r a n & ry, & rsoel km agarekir .

Daha v ¢ k sy &k un Isahlpay a k € tmurdemelen daha
y ¢ ks &lkA'ya sahip olacak ve d ol ay € asfalerlea
S ¢ S p an s ituyma rkapasitesi dahay ¢ k scelkacakt éer

Bal kharhangi bir bilgi ol ma d & kvé sadeae rehberlik

a ma -olardk ,dahay ¢ k syedkk u n |/dahd du¢ | MER'li
yaké&t lkam & tad-rénsad dathaa d ¢ | ¢ykok unl uk | t
daha y ¢ Kk sSMGR'li yak &t dgankear € | dataay at k é n
ol du&nucunavar el.abil ir

Yiks¥akunDalk (MCR-D ¢ | ¢cakma n o k t aramatik |
I -eri ki¢grkismk duk uarai | aret FPaecturl al
(sludge) meyili dahad ¢ | ¢ kt ¢r
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COMPABIUTYANDORSTARITY( )

Y ¢ k s @dnda parafinik hidrokarbon i - eyak ét ¢l g Ir prhnda aromatik hidrokarbon
i - eryeark 8t lkamr &n t & dudumundas &anklarda) bal | ank &Fr &aldald bile
-amwid ul unfusn aedeh olabilir .

Yakawy ums u zneticksimde - ° k e loma u k dilred e sep ar ath‘é,rztiircére,ki | de
t ekandagihkilyawkepbmpaseenj ekt wtnerodeyllakar |l el Ayekéen
e n | e knéemfesi, egzozvalfleri vet ¢ r lkiamat | adepéeziidbhul wWatue z1 .aneér

Agir molekdllerin
Topaklagmasi
o, * oo ®
o ‘ o
e ® © P

o0 0. '

[®) 00 " Dibe ¢8ken

0 ° P ’/Asfallmler
° e © 0‘.&0 00 ©

Kollaidal kangim Bozulan kollaidal yap
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ASTM D4740 Dy'UMLULUK TESTK

ASTM D4740
Derecelendirme

Referans goriuntii

Homojen karisim

Uyumlu/Stabil

Soluk veya zor
secilen ic halka

Bir miktar camur olusabilir.
stabil karnsimin devami icin
-Katki maddesi eklenmeli
-Azirn isitma yapilmamal
-separasyon sirekli olmah
-sik araliklarla tanklar dreyn
edilmeli

Metlesmis ig halka
{arka plandan biraz
daha koyu)

Mo:2 gibi fakat slag
olusma riski daha
yiksek

Cok net birig halka
(Mo.3 gdrantiye gore
cok daha kalin ve net)

Uyumsuz/Stabil degil

Merkezde cok koyu
dairesel alan. Alan
arka plandan daha
koyu.

Uyumsuz/Stabil degil

Adn :

PTof DT



Used lubricating oils

(LULO): calcium > 30 and zinc = 15
calcium and zine:  ma/kg - or
or calcium and calcium > 30 and phosphorus > 15

phosphorus



KATKI MADDELERK Element Simge AK énma Dékar edan Kat ké Ma
Demir Fe X X X
Al 8nma ¥nleyici kat kifakenaddes i X X
Zinc long -chain alkyl thiophosphate <rom or «
Al nma ¥nleyici Katke& sMaddel er |
Aluminyum Al X X
R1-—-D O————R3 Kur kun Pb X
5\@x$ Silisyum si X X
(iJ 4 ' CI) Bor B X X
Ro R4 Kalsiyun Ca X X
Magnezyum Mg X X
KATKI MADDELERK ¢inko 7n X
-Baryum ( Ba)
-Bor (B) Posfor P X X
-Kalsiyum ( Ca) Molibten Mo X
-Magnezyum ( Mq) 5 < «
-Fosfor (P) clasyum
-¢i nkKo) (
-Sulphur( S)
E Prof.Dr. Adn:




Bk RAAS k D KX MAK !.. FeS

= Motion of Asperity

Adsorbed f F|I

Metal-to-Metal

Reaction

ZDTP Metal y ¢ z e y meatadl eksitlerle

Z . .
Contact o reaksiyona girerek koruyucu metal
_ s(,lftlatbak&F:e%Demlr s ¢l fii
Reaction: s AN ol ul t ualag rarRanyl ge r
Metal Oxide| SeveralSteps | I
ZDTP + ]—»—»—»---—P-O—P—O-P----f ,,,,,,, Fes , .
oL A Bu yumul ak!l ffimd daha sert
Zn** metal Yy ¢ z evyaill eéndeéryadn&
kendini feda ederek motor par - al ar
korur ..
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