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MODUL-3

GEMI DIZEL MOTORLARINDA PERFORMANS OLCUM VE ANALIZI -
Prof. Dr. Adnan PARLAK

3.1

Fabrika Kabul Testi (FAT-Factory Acceptence Test, shop test) inceleme. Yiik, Giig.
Ozgiil Yakut sarfiyati, skavenc basinci, tiirbin devri, hava kuleri ¢ikis sicaklifi, hava
kuleri fark basing, yiike bagli kompresyon ve yanma basing¢larinin incelenmesi, yiike
bagli egzoz sicaklik iliskilerinin analizi.

3.2

Silindir i¢1 performans 6l¢limii ve 6l¢lim sonuglarinin analiz edilmesi. Bu kapsamda
yanma basimg¢larinin krank acisma gore degisimlerinin analizi, silindirler arasi
kompresyon basing degisimlerinin analizi, Pmax-Pcomp fark analizi, silindirler aras1
Pmax degisim analizi, maksimum basincin gercgeklestigi krank acisinin 6nemi,
silindirler aras1 gii¢ ve yiik dagiliminin analiz edilmesi

3.3

Cevresel sartlarin yakiat sarfiyatina etkisinin ve 6zgiil yakit sarfiyatinin ISO 3046
sartlarina mdirgenmesi

3.4

Olc¢tilmiis performans grafikleri izerinden hata analizi ve makinelerin fabrika
ayarlarma ger1 getirmek 1¢in ¢6ziim Oneriler1

Atolye calismasi (Kursiyerler 4 ya da 5 11 gruba ayrilarak kendilerine verilen farkl:
Oletim degerler1 i¢in ¢dziim 6nerisi 1¢erir hazirlayacak ve sunacaklar)
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@I'emel Tanimlar

Yakit Tiiketimi (FC) : Belirli bir yiik ve devirde icten yanmali bir
motorun saatte tiikettigi yakit miktaridir. Birim kg /h

Ozgiil Yakit Tiiketimi (SFC) : Bir icten yanmali motorun kWh basina
tiikettigi yakit miktarini ifade eder. Birimi g/kWh

Fren veya Efektif Giic (kW) : lig¢ten yanmali motorun fren
dinamometresi ile olgiilen gii¢c degeridir. Fren giicii, silindirde
tiretilen belirtilen giicten siirtiinme giiciiniin ¢ikarilmasiyla
bulunur. Birimi kW

Alt Isil Degeri (LCV): Bir yakitin isil degeri, yanmasi sirasinda
salinan 1s1 miktaridir. Enerji veya kalori degeri olarak da
adlandirilan 1s1 degeri, bir yakitin enerji yogunlugunun bir
olciisiidiir ve belirli bir miktar (6r. kilogram) basina enerji (joule)
olarak ifade edilir. kJ/kg,MJ/kg

Ortalama indike Basing¢ /Mean Indicated Pressure (MIP):Silindire

icerisinde bir ¢evrim boyunca olusan basinglarin ortalamasi olarak
ifade edilir.

Moment (Tork): Bir cismi bir eksen etrafinda dondiirme etkisi,Nm

Fren yada Efektif Gii¢

Gii¢/Power: Birim zamanda gergeklesen is sayisi, kW
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Presenter Notes
Presentation Notes
FC         	 :Bir motorun saatte tükettiği yakıt miktarını ifade eder.
SFC	 : Bir motorun kWh başına gram cinsinden tükettiği yakıt miktarını ifade etmektedir. Bir başka ifade ile bir motorun 1 kW gücü 1 saat boyunca üretmesi için tüketmesi gereken gram     	  cinsinden yakıt tüketimi
Brake Power	 : Elektrik yada hidrolik frenleme mekanizması yoluyla (dinamometre)  


.
Brake Power Formula

—— F
7 r{///d
—
R / Fg
—
PR toe
F
Engine Torque =  Brake Torque
M,=Fr M,  =F.L
Engine Work Brake Work L=0,955 m
F—>N
W,=2nFr=F.(2xr) W, =2xFL
Engine Power Brake Power
' F.n
W,=2mFr=w.M, W, = 2nFLn = —  [kW]

104
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Presenter Notes
Presentation Notes
Şimdi isterseniz basitçe bir motorun shop testte Performansı nasıl ölçülüyor. Birlite onu görelim.
Üstteki krank mekanizmasında, yanma kuvveti F in krank üzerinde oluşturacağı maksimum moment A+B=90 olduğunda ulaşılmaktadır. 
1) Bu durumda motorun ürettiği Md momenti =F.r , Onu Frenleyen Dinamometrenin frenleme momenti F.L olmaktadır.
2) Momenti bir tur devam ettirdiğimizde We=2pi.Fr kadar iş yapılmış olmaktadır. Frenleme işi ise 2piFL olmaktadır. Burada r krank mil yarı çapı, L ise dinamometre moment kol uzunluğudur.
3) Güç birim zamanda yapılan iş olduğuna göre  mili n tur döndürdüğümüzde motorun ürettiği gücü, dinamometrede ise yutulan yani frenlenen gücü bulmuş oluruz.
4) Kolaylık olması için L=0,955 m alınır sabit terimler katsayıya dönüştürülürse bir motorun efektif yada fren gücü uygulanan fren kuvveti ve motor devrine bağlı olarak hesaplanabilir.Shop test uygulamasında yapılanda budur.
5) Shop test uygulamasında motor %25,%50,%75, %85 ve %100 yükler için değişken yük ve değişken hız testine tatbi tutularak performans değerleri ölçülür.    



Engine Performance Curve (Shop Test)
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Presenter Notes
Presentation Notes
Şekilde İnce Atlantic gemisinin Shop test performans grafiği görülmektedir.
Yatay eksen motor yük değerlerini, Bu yüklerdeki güç değerlerini ve bu gücün elde edildiği devirleri göstermektedir. 
Mavi Dış bükey eğri ÖYS eğrisini, Kırmızı doğru ise yakıt sarfiyat eğrisini göstermektedir.
Bu motor için minimum özgül yakıt sarfiyat değerinin %85 yükte elde edildiğini görmektesiniz.
ÖYS nın minimum olması yakıt sarfiyatının minimum olduğu anlamına gelmemekte. Birim güç için harcanan yakıt miktarının minimum olduğuna dikkat ediniz.



Turbin Giris-Cikis Sicakhgi ve Skavenc Basinc iliskisi

Tiirbin ve Kompresér giicii arasindaki iliski:

Px=Mm.Pr

Kompresér i¢in gerekli olan giic

k-1
_ mh Cp (T{JE - Tﬂl) _ Tnh. C}’J TDJ. (E)T _1

Mg Mg Poy

K

Tiirbin glicti ise

Tlrbin ve kompresor arasindaki iliski

”.‘,e‘cp‘e‘(j‘-i o TG)IIT‘UX I = }'i',h‘cp,h‘(rl o ‘Tl)

Kompresor cikis sicakligi:

T, =T+ r';re'cpze'(‘?; - Tﬁ)?-?j"ij'r.?m

11,-Cp i

Kompresor ¢ikis basinci:

© Prof.Dr.Adnan Parlak



mh k 1,4 k 1;4 k 1'4
To, C 25 Tor, € 25 Tos, C 25
Ta R p01 kPa 100 P01 kPa 100 pO1 kPa 100
T01, C 25 101, C 25 101, C 25
/ Tos, C 494 Tos, C 494 Tos, C 494
KOMP. Tos, C 386 Tos, € 400 Toa, C 425
M1 0,9 iy 0,9 N 0,9
\ Nk 0’9 Nk 0,9 Nk 0,9
Tox , By N 0,9 Nm 02 N 09
Cp,a kI/kgK 1,004 Cp,a ki/kgk 1,004 Cp,a ki/kgK 1,004
AS. Cp,e ki/keK 1,044 Cp.e ki/keK 1,044 Cp,e ki/kgK 1,044
e . p. |mnke/h 974 my, kg/h 574 m,, kg/h 974
4 - m,, kg/h 166 mwkg/h 16,6 m,,kg/h 16,6
m,,kg/h 990,6 Me,kg/h 990,6 me,kg/h 990,6
ar ’
MOTOR . .
r— Kompresdr cikis Sicakhgi, K 381,3(108,3 Kompresor ekis Sicakligy, K 370,397,3 Kompresdr cikis Sicaklig, K 351,278,2
P gixly gl, ! ' Skaveng Basinci, kPa 214,23 |kPa
Skaveng Basinci, kPa 236,88|kPa Skaveng Basincy, kPa 177,69 kPa
Gauge Pressure’ <Pa 136’88 KPa Gauge Pressure kPa 114,23]kPa Gauge Pressure kPa 77,69|kPa
Efektif Glg Moment Ortalama Basing
NV, H . Y/ H .
Ne Ny Vi-L-Hypp o r_ NeNy Vg Ph,g ) P Y/ H)
P = — me
e 2 \/
.. .. pme- VH- n- l
Ortalama Basinca gore glic hesabi P, =
60.000
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'Mal( | Diesel Engine et
MAK 8M20 j ; Accaptance Test Record
(Engine Type:8M20 - | Order No.: 251678 : ~ |engineWe:stess 1
mtmospharl mnditluns uﬂng 1est run Ambient temperature: 26,0 ‘E:. ) .ﬁ.h‘nusphsnl: pressure 0,985 bar  Ralative numndity 65 ko Altitude:; 10m
rWa used for the test run Lub-ull type: SAE 40 Test bed: 50/ 8
1 - Heat value according to Fuel cil analysis: 42280 kl/kg Dﬂns:ty l} 534 kg.ﬂ Hydraulic brake: 12U 2N 86
' Englne data: Faur-stmks f dlnact h}eclion / oort engine ¢ counter-clockwise rotation | viewed from the dmra end ) Firing order:  1-3-5-7-8-6-4-2
i Ratecl power: 1520 kwW Rated speed: 1000 1/min Bore: 200 mm Stmke 300 mm _
Charger type: KBBR 4 -3 MNumber: 733 Max spesd: 41500 1/min t max: 650 °C Spaﬂﬁcatmn 244800207
) Test. 343-3 LEI 05
FuaF |njaci|un pump Wuodward MWA 205615 . Plunger diametar: 18,0 mm |die stroke "™ 4,0 mm e Erm.mung data
Fuel |n]eut|:|r Mak A 3.‘ 5 Dpan]ng prasa.re 500 bar —] g?;‘l:aﬂan : ggmmm Speed Main Propulsion
_G"t“'i”"""’ ’“!ET!:”DT’TEE’.?“[?E_. Tyl o ___________________1 Testresult of parent engineNOx  :89gkWh =
| Flw-huel dhrrla_tg_r 1005 mmo TCcmmenoement of injection pump Cyilnder 1 B 7 crank angle beﬁ:rs TDC - B -
| Seftings: - | oyt Cyl 2 cw 3 Cyl4 | cyis Cyl 6 Cyl 7 Cyl 8
Dislam:e fmr'n Ilner top edge tu pns[un tu-p adge in T D.C. [mm] o 12,5 12,8 12 5 12.5 12,5 12,5 12,5 12,4
FueH li'IfEI:hDI": pump | thldmess of the Steel Plate [ mm | 2.7 24 25 2,z 2,5 23 22 22
5 Fuel |njact|nn pump rar:k posltlun when aont'al handleun stop [mm] ' 0,0
i Fuel injection pump rar.:k positicn [mm] at rated power 26,0
At control panel blocked at 26,0 mm o at no load 11,0
Gﬂ\"mr 5.DEEd setting n = 1DDI] J'l'“lﬂ ) Maxlrnum spasd no lead n = 1000 1/min Minimum spsad no load n = 587 4/min
"Run 'M [ | Output i Mean |Fusl Gﬂlﬁumﬂﬂﬂﬂ ‘.Llhrncalng ail Gmlilg water |Charge air cooler| Exhaust gas temperature "C Tl.l'bn-charger
'llme : I | aff. . =G Charge air pr, Dif. | Speesd
| Losd | press (Quant [Run  |Consurmstion Press. Temp. | Press, Temp.,  [Walar Al Cylinder aft. |baf. |aft [press
: i | pme time In |Out | In | Out Tur.| cool. | cool.
i ARN % | bar ka s a/kwh bar |*C  |*C  bar |*C |"C |in |Out{ln |Out 1 4 |6 6 T8 bar |bar |mbar rpm
[z 0 152 100 |2478 /40 |ase 11957 47 160 (86 40 |58 184 |46 56 § |33 [404 302 (387|376 [316 (3,160 3,125/25 (asoo0
) '16 7110 !2&51 40 437 (1970 47 |62 |70 |40 |58 (84 48 58 |232 |51 411 |408 (431 416 (412 405 |324 | 3,510 3,480(30 40800 |
_39__...5.??13__.__._ . .."?9_,!_@5 (205640 572 (1948 AN 47 |84 {72 |38 |61 |64 456 |58 |192 |50 350 |3B2 358 366 |350 310 2,660 | 256020 |3ssoo
80 é_@‘é,_ﬂ‘}?‘! AL (184140 845 1858 191, 32 |47 |84 1¥2 |39 |62 |65 45:'_ 35177 |50 354|371 |359 (357 (354 1323 2,250 2235115 [asgoo
30 %0 (100d (TED B |90.8 |208.4 47 63 |70 |39 63 |85 |44 (52 (12048 : 336 |359 |343 348 |338 |354 1,250 (1,240 |10 |28300 ]
|3u i ]130 vmuo |rasn 3.3 525 1807 2358 47 165 |69 |38 |62 83 41 |42 [72 |46 335 |360 348 (337 (334 |356 | 0,410 (0,400 (10 18500
[ 20 s basc valumFor uanlmbdsﬂem | Measursd on test bed and coupled to hydraulc braie. Notes: T | Acceptance av
| 100 mm. . | Measured with everhung flywhesl. : Spesific fusl consumplion including 1 lubricating BV 0626 HBR 05
| Cyiinder 1 Follow Mak instruclions for nstalition. all pump and 1 Goaling weter pumy .
oo~ L S — e S— I\ﬂi‘lﬂ stically moun N ——— e
B.D.C. | Exiaust side iTDC Exhauslgas back pmswm at full load- CH:H‘I bar . Mechznic
{Wd | warm _]m;ﬂ ' ) st 17.02.2006 / Kahmann
5 20 21 0 2o | f i Engineer
:;------. “-. e e e 8 8 3 e e ) VPTG E— - .__' ________________________ ...__ ___________________________ - 2?’02%;“& mr R
i T 1) Mo, cyllnderm ﬂywhﬂel end of engine
i : ) ) 2) Cooling waler temperalure: Intet oil cooler: 38 *C % -"/";?49{7 &/
| Coterpller Confcentsligresn T | DICARE | Windows /Vesion 20420002008 b e
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SHOP TRAIL

DATA

StX

. Summary Data of Shop Trial

Cherked hys

S, H. Lee

Engine No. : SB6S50-7161 Owner COSCO CROUP | Qutput i 9,480 KW
Hull  No. ! zS07035 Shipyard {COSCO ZHOUSHAN| Test Date | 2008. 08. 12.

Unit 1 2 3 4 5 6 7
Load % 25 50 75 90 100 110
Engine speed rpm 80.0 1008 154 1226 127.0] 1311
Engine output kW 2,370 4,740 7,110 8,032 94801 10,428
Room temperature C 29.0 29.0 28.0 30.0 31.0 31.0
Room humidity % §2.0 82.0 80.0 78.0 74.0 10.0
Barometer pressure mbar 1013 1013 1013 1013 1011 1010
Fuel ol temperalure C 36.0 38.0 38.0 38.0 38.0 38.0
Fuel oil consumption ke/h 444.6)  843.01 12384 14910 1670.4] 1863.0
Fuel oil consumption g/kWrh | 18759 17785 17448 174.9%] 176.20] 178.65
Fuel oil consumption (1S0,) g/kW/h | 18616 176.38] 17278 173171 17467( 177.10
Max.Combustion pressure MPa 7470 10.08]  13.27]  14.98)  14.98] 1495
Compression pressure MPa 4.50 7.02 9.93 11.52 12.38 13.65
Mean effeclive pressure MPa 0.75 1.20 1.57 1.77 1.90 2.03
Fuel injection pump index mm 39.0 53.3 66.2 75.0 80.0 B6.0
Exhutemp cyvlinder oullel T 282.0 298.3 298.3 315.0 3333 360.8
Fxh.temp T/C inlet T 315.0 350.0 360.0 390.0 410.0 450.0
FExh.temp T/C outlet T 275.0]1  270.0{ 240,01 240.0[ 23001 2650
Turbocharger speed (X 1000) rpm 5.8 0.1 12.7 13.7 (N 151
Scav.air temperature & 310 320 300 a8.0 3.0 290
SCAV.AIN Pressure MPa (0.030]  0.100]  0J80f 02200 0.2500  0.200
Turbocharger gas infel press M 0.0200  0.080] 0060  0.200F  0.230 0.270)
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Performans
diyagrami

r/min

1107
1007
_/__-—d——-- | bar
i - 90 ] 157
// //— 80 1 13
Engine r/min — | f— ] g
‘//’ 70~ 1007 = 111
. i = | E
mip %0 g
J s ,_
- f/ /’/ 80 7] E y
el i o -
Max. pressure // i 'g
- s0-d
// e ij bar (abs)
Comp. pressure P~ 501 — 3.01
/ =
- el .
/ 2 0 i g
Scav. ar pressure - @
450 7
— =
Exhaust gas temp. | il 400: g‘— 1.0
receiver ‘/ ]
Exhaust gas temp. — g 350 g
sfter vaives f— ——— 1%
Exhaust gas temp. [~ = 300 ::'_
after turbines -
250~
A-Total
401
Total air excess 35"
ratio __—---_hq -
30-
9/BHPh
48] —_ 9kwh
1095
Specific fuel oil 140+ — 190+
S e - a5d — 1087
50% 75% 100%
1450 2175 2900 KWicyl.
1973 2959 3945 BHP /cyl.
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Pompa Basma
baslangici ve Avans
liskisi
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GUC ve MOMENT ne ZAMAN MAKSIMUM

15-20 °KMA

TDC
Crank angle, 6
300
250 i
N
180 11 { 1 1 -
100 . -
20 1] mEmEE .
Eq |11 g 1) | !
Z-EIJ MLl | -~ S
'1% + +
A B . . [ n]
. R.cosa
M,=F,.r=F,,,,sinayl+ T
[I—R sIn a]/2
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Basma Baslangici-Piskurtme Gecikmesi-Plskirtme Gecikmesi

o +* Basma baslangici/start of Delivery
’ : Puskiirtme  Kanunu:  Plsklrtilen  yakit RN T . .
' miktarimin krank mili agisina (veya zamana) gore ¢ PUSkurtme GeCIkmESI

degisimine denir. Piiskiirtme kanunu yanmanin X Tutusma gecikmesi

; ' gidisini etkiler. Buna gore puskirtme

' zamanlamasi motordan en yiiksek verim .

alinacak, ancak motorda mekanik wve sl D Yaklt pompa de“VEFV Valf
zorlanma olmayacak sekilde ayarlanmasi deé,isirse

erekir. Bu, yanma sonucu olusan maksimum . .
Easmcm UgN dan 10-15 clI(I\.r‘if% olusmasi ile D Enjektor yayl farkll qursa
saglanmaktadr. O Pompa basma basinci degirse

Piiskiirtme  Gecikmesi(t): Yakit pompa | Enjektbr acma basinci deéig,irse
plencerinin harekete gecmesiyle enjektor

ignesinin acilmasi arasinda gegen zamandir. L .. .
Pliskiirtme gecikmesi olarak adlandirilan bu siire Puskiirtme Avansi degisir.

cesitli kademelerden olusur. Bu kademeler,

Boru Basmar |
t | "_-I.

|
lgne Stroku

.o — ]

|
‘ [

|
Yakit Miktan

Iy

t=ti+t+t3+84

L
—_—

Enjehﬂr:Bumi
! i
‘ \

tiz:Pompalama gecikmesi-pistonun hareket
baslamasi ile emme kanalinin kapanma: 3 460 bar 3
arasindaki zaman. 2/ 450 bar L

t2z:Sevk gecikmesi-Portun kapanmasiyla basin 1, 440 bar 1
dalgasinin yola cikmasi arasindaki zaman. \

Krank Mili Agisi
ts:Yol gecikmesi-Dalganin harekete gegcmesiyl
Sekil 1-Piiskiirtme gecikmesinin kademeleri enjektdre ulagsmasi arasindaki zaman

< I R P A

ty:Aciima gecikmesi-Dalganin enjektdre ) . o L
ulasmasiyla enjetoriin agiimasi arasinda geen ~ Enjektér Acma Basing Degisiminin Avansa etkisi

Zaman
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Yakit Pompasi Puskirtme Baslangici (Statik Avans)

30F
= 7°CA BTDC
'''' 19°CA BTDC
=== |°CA BTDC
25F —23°CA BTDC

., == +15°CA BTDC
. wwees 27°CA BTDC

2.0

17°CA BTDC

In-cylinder pressure [MPa]

1.0
-10

10 20 30
Crank angle [°CA ATDC]

Piiskiirtme avansi, yakitin yanma odasina puiskirtiildiigli zamani ifade eder. Yakit ozellikleri ve
motor karakteristigine bagl olarak silindirde maksimum basincin maksimum torku saglayacak
sekilde ayarlanir.
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VIT-PUsklrtme Avansini Ayarlama...

Piiksiirme Avansi VIT koluyla otomatik yapilmaktadir. Baril hareket ettirilerek basma baslangi¢ acisi degistirilmektedir.

© Prof.Dr.Adnan Parlak
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MAK 8M20

P veP_. o6lcimine gore dlcum yaptiginiz ana makine hakkindaki yorumunuz ve ¢6zim
oneriniz nedir?

70.0

60.0 4

50.0 4

Pressure [bar]

30.0

200

patm 00
cyl1 cyl2 Cyl3 Cyl4 cyls Cyl6 oyl 7 cyl8
Scavenge air pressure; 0,24 [bar]
H COMpression pressure [ maximum pressure Average p{comp) = 47.4bar  Average p(max) = 62.8 bal
p comp 46.8 45.3 47.9 47.5 43.0 47.3 47.5 48.1
p max 53.9 68.9 68.7 57.8

58.3 M7 723 67.5



Pmax-Pcom

Pmax-Pcomp arasindaki farkliligin sebepleri neler olabilir?

240

20.0

16.0 1

12.0 1

Max - Comp Pressure [bar]

8.0

40

0.0

Cyl1 Cyl2 Cyl3 Cyl4 Cyls Cyl6 cyl7 cylé

Scavenge air pressure: 0,24 [bar]
I Max - Comp Pressure

Pmax - Pcomp 7.06 22,59 20.85 10,27 10,32 7.33 24,75

Average Max - Comp Pressure = 15,32 bar

19,39
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[bar]

0.2

p scav.

[bar]

[bar]

b [bar]
178  [cA]
[rpm]

46.8
46.9
539
977.0

p comp.
pwrn:
P max.
angle max.
Speed

[%]
46 [k
40 [
(%]
[%]

208

97.7
<5

Speed

ind. Power
eff. Power
Load
Probability
of Leakage

[rpm]
#

25

delta Speed
bad cycles

6.25
5.00

accoustic emission (pulse
u

3.1

rate)[-]

50
-1.25

-0.00

2

BDC 2

B L L R T T
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Intake Compression Expansion Exhaust Intake
- ' : ' : ; : ' : ; : : : ; e
: : : : : : ! Outlet : : : : :
' : ' . - : : |
: ; Theoretical Injection : : : : : Inlet :
goofy S L IR S - . o=t - S - et S S - 250

3
o

cylinder pressure [bar]

s
a

T
-

B
[-I(ayes asnd) uoissiwa Dlsnoaoe

-0.63

p scav.

p comp.
p comp.

P max.

angle max.

ind. Power
eff. Power
Load

Probabilty
of Leakage

delta Speed
bad cycles

Angle to TDC []
" |Pressure [bar]

0.2
47.5

486

723
10.4
976.7
977

41
216

<5

15

-142.4
0.42

[FCAl
[rpm]
[%]

[%]
[%]

[rpm]
[
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Cylinder to be shown
EEEE

100 110 120 130 140 150 160 170 180

1

No

No

€ 70 8 o9

P

0 20 30 4 S

L

[

/AN

)
Crank Angle [deg]

19 [%]

180 70 160 -150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

976.5 [rpm] Engine speed: 98 [%]
0.2 [bar] Engine load:
i
i
!
i
i
.

[#eq] anssaxd Japuiko

patm
“§ speed:
pscav:

'

'

'

'

'

'

'

'
T T

aqmmmman

T T T,

'

'

'

'

'

'

'

l
apmma—-

T e T

pemam

B T

o il i e il it i

s i e il

o il e b

il i i i el e e i

o i ol i i o i o i A i

i

1

2 2 g

[1eq] aunssaud JapulAo

ng-----

20%-----

Cylinder to be shown

98 [%]

19 [%]

976.5 [rpm] Engine speed

speed

M EEERE

0.2 [bar] Engine load:

) SCav:
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49.0

%20 yik Guc ve Yuk Dagilimi

35.0

8
e

Indicated Power [ KWW ]

R
=

14.0

7.0

0.0
Cyl1 Cyl2 Cyl3 Cyl4 Cyls Cyls Cyl7 Cyl8

Scavenge air pressure: 0.24 [bar]
B Indicated Power Total Indicated Engine Power =332 kW Average Indicated Power = 42 kW

Ind.Power 46 45 43 38 41 25 43 47

8.0

0.0

Lower Limit

-18.0

Load Balance [ % ]

-27.0

Cyl1 Cyl2 Cyl3 Cyl4 Cyls Cylé cyl 7 Cylg

Scavenge air pressure: 0.24 [bar]
I Load Balance

Load Balance 10.7 8.4 4.6 9.1 -1.8 -39.5 ©1P I"Of. D r'Ad niéln Pa rla k



9.0

-18.0 4

Load Balance [ % ]

50

Scavenge air pressure: 0.24 [bar]

. Load Balance

| Load balance 10.7 8.4 46 9.1 18 395 14.8 120

ind. power: 332.5 [kW] -> mech. efficiency: 0.861 -> eff. power: 286.2 [kW] -> electrical efficiency: 0.94 % -> el. power: 269.0 [kW]
Scavenge air pressure: 0.24 [bar]

Value Speed Speed p comp p comp/p scav MIP indicated Power effective Power Generator Power Load probable Leakage

Unit [rpm] %] [bar] [ [bar] [kw] [kw] [%]
Cylinder 1 977.0 97.7 46.8 186 6.0 39.6 37.2 <5
Cylinder 2 976.0 97.6 46.3 381 5.9 388 3.4 <5
Cylinder 3 976.2 97.6 47.9 .4 57 37.4 35.2 <5
Cylinder 4 977.8 97.8 47.5 3B.1 4.9 32.5 30.6 <5
Cylinder 5 976.1 97.6 43.0 39.5 53 35.1 33.0 <5
Cylinder 6 976.1 97.6 47.3 39.0 3.3 <5
Cylinder 7 976.7 97.7 47.5 39.2 6.2 <5
Cylinder 8 976.4 97.6

Total Value

© Prof.Dr.Adnan Parlak
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0

-10

1

Sl s

T

60 50 40 30 -20

Cylinder to be shown
[+ 12 3]

T

1

T

80 9 100 110 120 130 140 1

1

NO

-70

INU 7
S
60

~
~~ No:7

1]
~

T
-100 80  -80

-110

-120

T
-130

8
i n 0 ke s R
] ;
s ! .
i . ... I b e [ @
: - .
a P ' [ 1
8 EZ ! :
8 g2 :
| a " N W e s N .MI
R ! ) '
. &2 : :
, ' ;
- 2 mm::A ........... b s emmamen e m
. EZ : ; :
-t ! ! ! o
. = B fomsnannnes bomemmnnnne fomenmeeoas &
o : ]

4+
s

8 S 2 8 2 8 e
[1eq] aunzsaud JepulAa .m
a

140 +

Crank Angle [deg]

Cylinder to be shown

99 [%]
44 [%]

986.4 [rpm] Engine speed

Speed:

nEEEEEER

-

1.2 [bar] Engine load

p scav:
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%20 YUkte basinc_krank acisi diyagrami

1oC
100 T T T T — T T T T T T

90 ¢ ®
n
7 60
a0 ¢ -
H
£
H 50
£
3w
2
20
-E- 60 oll- oyt ove
r- Average Max -Comp Presaue = 15.32bar
O patm o un 3
= 480 70 160 50 40 430 420 M0 100 0 8 70 80 0 40 0 20 40 0 10 2 3 4 S 6 70 8 % 100 10 120 130 140 150 160 170 180
= Crank Angl [deg] ' ]
% } ‘
H i
% 50 Cylinder to be shown L '
i Speed:  976.5 [rpm] Engine speed: 98 [%] B Sl ) = 1k h |
e p scav: 0.2 [bar] Engine load: 19 [%] = = ' !
g, . : . ;
O ' '
b= i i
-E 1 [
== ' ' ' '
O 40 . B L

v A .. .................. e e e . ................... .. ..... e e R N el e A B R B i e N b e B e S e Ty e T .. ..... J .............

: : : ; ; 5 ! ; ! : : : ; . . : — |

patm D 1 T Ll 1 T T T 1 T 1 T 1 T T 1 T 1 1 1
180 -170 -160 -150 -140 -130 -120 -110 -100 90 80 70 80 50 40 30 20 -0 O 10 20 30 40 S0 €0 70 80 90 100 110 120 130 140 150 160 170 180

Crank Angle [deg]

Cylinder to be shown
976.5 [rpm] Engine speed: 98 [%]

) Scav: 0.2 [bar] Engine load: 19 [%]

1

1 2 3 } 5 6 7 8
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"
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10

P e P e

PR

-110 -100 S0 80 -70 60 -50 -40 30 -20 -10

-120

-130

140

-150

-160

-170

160 4 -----

[1eq] aunssaud Japuyho

404----

patm ¢

0

180

Crank Angle [deg]

Cylinder to be shown

97 [%]
93 [%]

971.7 [rpm] Engine speed

Speed

A 0 B N P

2.3 [bar] Engine load:
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%93 yuk Ayarlama sonrasi Pmax ve Pcom degerleri

180

150

120

90

Pressure [bar]

60

30

patm 0

Scavenge air pressure: 2,30 [bar]
Il Compression pressure

p comp

p max

Cyl1

[ maximum pressure
133.8
160.5

Cyl2

134.5
171.4

Cyl3

137.1
161.6

Cyl4

136.3
165.1

Cyls

137.7
160.4

Cyl6

138.4
166.3

Cyl7

Average p(comp) = 136.2 bar
135.7
158.6

© Prof.

Cylg

Average p(max) = 163.1bar
136.2
160.8

Dr.Adnan Parlak



%93 yuk Ayarlama sonrasi aPmaxdegerleri

18.0 1

15.0

12.0 1

9.0

Angle max. Pressure [*CA4)

6.0

3.0

0.0-

Cyl1 Cyl2 Cyl3 Cyl 4 Cyls Cyl6 cyl7
Scavenge air pressure: 2,30 [bar]
H angle of maximum pressure

Average angle max. pressure = 17.7 *CA

Angle 17.4 15.6 17.4 16.8 17.7 15.0 18.6 18.9
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%93 yUk Ayarlama sonrasi MIP (Pmi) degerleri

S T B B B B

Upper Limit

24.0 4

20.0 1

16.0

12.0

Mean Indicated Pressure [bar]

8.0

4.0

0.0 -
Cyl1 Cyl2 Cyl3 Cyl4 Cyls Cyl& Cyl7 Cyl8
Scavenge air pressure: 2,30 [bar]
I Mean Indicated Pressure (MIP) Average Mean Indicated Pressure = 24.66 bar
MIP 24.86 25.45 24.07 24.24 23.98 25.81 24,63 24.25

© Prof.Dr.Adnan Parlak



%93 yUik Ayarlama sonrasi Guc (Pe) degerleri

210

180 -

150

120

90 -

Indicated Power [ ki ]

60 1

30

0
Cyl1 Cyl2 Cyl3 Cyl 4 CylS Cyl6 Cyl7 Cylg
Scavenge air pressure: 2,30 [bar]
Il Indicated Power Total Indicated Engine Power = 1505 kW  Average Indicated Power = 188 kW
Ind.Power 190 194 184 185 183 197 188 185

© Prof.Dr.Adnan Parlak



%93 yUik Ayarlama sonrasi Guc (Pe) degerleri

6.0

Upper Limit

Load Balance [ % ]

-4.0
Lower Limit
6.0 t t t t } t
Cyl1 Cyl2 Cyl3 Cyl4 Cyl5 Cyl6 Cyl 7 Cylg
Scavenge air pressure: 2,30 [bar]
Hl Load Balance
Load Balance 0.8 2.9 -2.9 -1.5 -2.7 4.5 -0.1 -1.5

© Prof.Dr.Adnan Parlak
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[1eq] ainzsaid JapuAa

patm o0}

10

-14 42 10 8 6 4 -2 0 2 4 & 8

Cylinder to be shown

97 [%]
93 [%]

971.7 [rpm] Engine speed:

Speed

[t [2[s[s[s[s[7]s

2.3 [bar] Engine load
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Puskurtme Avansi bozuk silindirde Pcomp ve Pmax degisimi

Kem kaydirma pa€kanizmasi ile avans
ayarlama diizénekbaglantisi .-
: ! / :

Cyl8

Auvprale ploompd = 50,5har  Average piman) = B8 har
0.5
9.7

© Prof.Dr.Adnan Parlak



Silindirler arasi yuk dengesi bozuk ana makine

Liasd Balanos | %
3 " .
i bt -

Texrsge & pramure: 020 ]
i Lol Balarcs

Lo Findirae

Silindirlerarasi yik dengesi +-%5 limitinin cok Gizerinde. Krank Gizerine binen yik dengesiz.

© Prof.Dr.Adnan Parlak



PUSKURTME AVANS AYARI DUZELTILMIS ANA MAKINE

e e e [he]

Speed: S05.6 [rpm] Emgine speed: 90 [0y
p ssa 0t [Bar] Emgine kead: P[]

Cyl4 Cyl&
Awerage plomp) = G40 bar Awsrage plmex) = 95.7ba

61.4 63.0 53.7 643

38.8 1I0.E 9.3 93.3

© Prof.Dr.Adnan Parlak



Puskirtme Avansi ve index ayari yapilmis ana

makinenin yuk dagilimi

&0

Load Balance | % |

ta
=

£,0 -
Cyi1 Cvl2 Cyl3 Cyl 4 Cvi 5 Cvig

Scawv=nge ar pressure: 110 [bar]
B Load Balarce
Load Balancz 3,9 2,8 -2.8

© Prof.Dr.Adnan Parlak



SULZER 6RTA48 OLCUM DEGERLERI




Avans Bozuklugu

100.0 - 6.25
80.0 (|-5.00
@
o
a
o
—_ £
E 600 375 &
. 3
2 é
@ =1
‘5. =
= 40.0 -2.50 @
e &
2
20.0 1.25
patm 0.0 y u ¥ ¥ f u t g Y T y ¢ . t 0.00
-180 -160 -140 -120 -100 -80 -80 -40 -20 0 20 40 60 80 100 120 140 160 180
crankangle [deg]
£
560
480
400
g
= 320
g
[
o
=
i}
E 240
=
=
160
80
ol
cyl1 cyl2 cyi3 Cyl4 cyls cylé
Scavenge air pressure: 0.50 [bar]
M Indicated Power Total Indicated Engine Power = 2608 kW Average Indicated Power = 435 kW
Ind.Power 468 506 159 517 462 496
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Intake Compression Expansion xhaus Intake

100.0 - : . : ‘ 625
: : : : | Outlet |
e
I ; : : 1 1 : ! : ! ! : L —
T L Théoreticallmjection | L0 T
| A SN R SRR NU——. B ) __. 3 . .- b .
s 2
E e00 375
g g
i =1
160 T ﬁ §
] —
L : 2
120 ?q: = z 3
T £ w0 L 250 &
— O ! ' i
P ve EVO ] : : £
atm) BTC : ;
40 - 200 i- A 128
- — : :
. ! 1 ] ] : :
BC BC ; :
patm 0.0 : , ‘ : - ‘ : . i : . ; ; , 0.00
480 160  -140 120 -100  -80 50 40 20 0 20 40 60 80 100 120 140 10 180
crankanale [deal
m
s
] | ] ] 1 ]
BC BC 490
420
- . 350
L z
g 280
1 1 1 ] ] £
"
3 210
c
140
70

o

Cyl1 Cyl2 Cyl3 Cyl4 Cyls Cylé
Scavenge air pressure: 0,50 [bar]
I Indicated Power Total Indicated Engine Power = 2905 kW Average Indicated Power = 457 kw
Ind.Power 450 469 445 464 441
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TE3231 © .

2z

[ F[}w% REFERENDE—i | Data sheet No. | 3231110

Summary Dala of Shop Trial

%) SFOC is corrected to IS0 reference conditions.

Remarks | Approved
Temperature of exh. gas at cylioder outlet is measured Checked
by ship's thermo—sensor. Drawn
Date May 22, 2000
Data Sheet Wo. 3231111 | 3231112 | 3231113 ISISI]H |
Load % 50 75 25 100 ‘
Room Temp. T 18 18 19 19 ‘
| Barom Press. hPa 1014 1014 1014 1014
Engine Speed Ipm 95,1 109.0 | 113.9 | 118.9
QJuipnt k¥ 3637 5379 6074 7170
e I !
Foel Qil Temp. T 34 35 3/ 35
Specific | Measured 172.8 | 1703 | 170.4 | 1717 |
Foel Qil [y wov |
Copsump. | correclicn 171. 1 168.7 | 1688 | 170.0 |
KW /H 7) 1% |
¢ ' re[erence — — 169. 4 — | [ |
! | 1 |
Poax. bar | g3z | 1218 | 13n1 | 140.2 | |
[ T
Peomp. bar | 7LO | 1005 | IILE | 127.2 | i |
- |
Pump Mark lndex 4. 2 51.8 2.2 £9. 4 |
Exh. Gas Temn [ |
Cvl. Outlet T| 3 ae | ome | a3 | |
— | | |
Seay, | Temp. T 23 21 9.6 31 | : | |
M Upress. wea | oome ! aiz| o | o3 | | |
| Ned 11000 [ 14100 [ 14900 | 15850 |
Turka (N2 | — | — | — T — I ;
Charger T T
Speed pm | o, 3 - =T — ' { 1
[ Y4 | — | — T — — | '
No. | 330 330 340 310 ' T
Exh Gas = — — — — | :
| %oz | |
Temp. T/T ™~ — e — 0 I
lnlet T = .
Py | — | — | — | —- ; !
| = 271 238 235 243 -
Exh. Gas :ﬂ'l il 7 l
Sp.2 — I — | — i — |
TEJ]]l;l. T/C N  Fo3 — =1 — | I T I
— P 4] — T — 1 — 1T — !
Note : 1) SFOC is corrected o LCV 42700 kl/ke

ounkwneE

Geminin 12 knot (Eco Speed) ve 102 rpm'de galistigi varsayllmistir.

Alt Isil Deger (LCV) HSFO icin 41.000 kJ/kg ve VLSFO icin 42300 kJ/kg olarak alinmistir.
Deniz sicaklik degerleri www.seatemperature.org adresinden alinmistir.

Hava sicakligi degerleri https://www.meteoblue.com adresinden alinmistir.
Barometrik basing 1014 hPa olarak alinmigtir.

Shop test degerleri referans alinmistir. Motordaki bozunum ihmal edilmistir.

el
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Flow meter-Inlet

Supply line

Return line

FC,=0,435 kg/h

w meter-Return

h

Injection pump

Fuel Consumption :

FC=FC,

inlet

FC

return

FC=1.044.386g / h—4350g / h = 1.040.036,4 g/h

Brake or Effective Power (kW)

Power = F,, = 6105 kW

Specific Fuel Consumption (SFC)

FC  1.040.036,4 g/h

SFC,_ =
" Py 6105 kW

=170,4 ¢/kWh

© Prof.Dr.Adnan Parlak



LCV ye gbre SFC Duzeltme

© Prof.Dr.Adnan Parlak

SFC — SFCmeam If the LCV value is higher than the standard
LCV
CVstd value, then SFC:
........................... 168,4 g/kWh x 42.700 kJ/kg
170,4 ¢/kWh £42.331 kJ/kg> =T s -
_ g/KWh X 4. : g 43.500 kJ/kg:
42.700kJkg 0 =ITTTTTES
~168.4 g/kIWh =165,3 g/kWh
Since the Lower Heat Value (LCV) value of the fuel used is lower than the AFC = S’Ig / kWh*6105kW
standard value, this means that the main Engine will consume 2 g/kWh
more fuel for the same power output.at 85% load. =-311 kg /h
Extra fuel consumption for the same power output of ME: =-506 kg /day
_ =—152 MT / Month
AFC =2g/kWh*6105kW 6000h working condition
6000h working condition
=+12,2 ke/h —
& 12.2(kg /h)*6000(h/Year)/1000 =311(kg /h)*6000 (h/ Year)/1000
=+293 kg /day =+73,2 MT/Year _ _186.6 MT/Year
=+8,79 MT / Month Extra cost Saving
=732MT / Year x 5008/MT = 36,6008 =—186,6 MT / Year x 5008/MT = 93,3008
© Prof.Dr.Adnan Parlak




ISO sartlarina gore SFC duzeltme (ISO SFC)

Reference Condition E i l
[Room Temp.

| Air Cool.Water Temp.
|Fuel Oil Lower Cal.Value (LCV)

|
|Barometric Pres. |
|
|

SFC.. =SFC._x ((25 ~T )x0,2+ (1000 - P, )x(=0,02) + (25T, )x0,6 1ij V142700

IOOO meas
Servis Condition ISO Condition
(To=10.3°C To=25°C
{Po=1024 hPa sPo=1000 hPa
Tc=22,7 °C Tc=25"°C

SFCyg, =170.,4 g/kth((25_lo’3)X0’2+ (1000-1024)x(=0,02) + (25 -22,7)x0,6

+1|x42.331kJ /ke/42.700 kJ / kg
1000

=169,7 g/kWh
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Cevresel sartlara ve LCV nin SFC ve FC Uzerine etkileri

Ozgiil Yakit Tiiketimi,g/kWh

171

170,5

170

169,5

169

168,5

168

167,5

167

170,4

Measured

168,4

LCV Corr

@ SFC, g/kWh

169,7

ISO corr.

Qv

Variation of FC value Depending On LCV and ISO Condition

20
@ 6000 h

79,4
80 @6500 h

73,3

70

60

50

40

Yakit Tiiketimi, MT

27,8
30 25,6

20

10

LCV ISO

Diizeltmeler
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Cevre sartlarina goére Ozgiul yakit
tiketimindeki degisim

LCV :41.000 ki/kg.

M/V Ince Atlantic

19 21 24 27 30 35
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Cevre sartlarina gore yakit tiketim
maliyeti

LCV : 41.000 kJ/kg.

Additional Cost per year.
IF380 : 5005
Working Hours : 6.000 h

Deniz  Hava LCV:41.000 kJ/kg AFC kg/

suyu Sicakhig SFC_LCV FC_ISO ASFC  AFC 6000h | 6500h  7000h |

27.447,6] 297349 32.022,2!

9 9 173,90, 18,80 3,90 | 36.912,3] 39.983.4 43.064,

15 15 174,90 1890 4,90 46.377,00 50.241,9 54.106,5)

17 17 17540 18,97 540| 24,34 51.1094 553684 59.627,

19 19 175,80 19,01 580/ 26,14] 54.895,3] 59.469,9 64.044,5]

21 21 176,200 19,06) 6,20 27,94 58.681,1] 63571, 68.461,3

e 24 24 | 176,80 19,13 6,80 30,64 64.360,00 69.723,3 75.086,6]

e w67.1995 27 25 177,00, 19,16  7,00] 32,0d] 67.199,4] 72.799,3] 78.399,3!

9 21 24 27 30 35 R 7S 30 26 | 177,60 19,21] 7,60 34,25 71.93,7] 77.926,d 83.9203
35 28 | 177,60 19,25] 7,60 71.931,7 83.920,3l
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Cevresel Sartlarinin  SFC Uzerine
etkileri

LCV: 42.300 kJ/kg.

.:',.:,:.j: N .. 7 o8 6! .
s g/kWh © Prof.Dr.Adnan Parlak




Variation of FC According to Environment
Conditions in case of VLSFO Usage.

LCV of HSFO is taken as 42.300 kJ/kg. The figures can show
some changes according to LCV

=

Additional Cost per year
VLSFO : 5005
Working Hours : 6.000 h

LEVE] LCV:42.300 ki/kg AFC kg/h

Sicakli SFC_LCV FC_ISO ASFC  AFCkg/ 6000h  6500h
-10,89( -32.680,6
9 9 168,37] 18,21] -163] -7,35[-22.055,0
15 15 | 169,56 18,34| -0,44| -1,98 -5.927,7
17 17 | 169,96 18,38 -0,04) -0,17] -500,8f
19 19 170,37| 18,43 0,37 1,65/ 4.952,0

21 21 | 170,77] 18,470 0,77]  3,48] 10.430,7} 11.300,8] 12.169,2

‘ s e 24 24 | 171,38] 1854 1,38  6,23] 18.698,2} 20.256,3] 21.814,5

~ e, w22.3905 27 25 | 17166 1857 1,66]  7,46] 22.389,8} 24. 26.121,5

m E 13 15 r”f‘? 21 24 27 30 35 i 30 26 | 171,93] 1860 1,93] 8,70 26.093,4} 3| 30.442,3
- 35 28 | 172,45 1865 2,45] 11,02 33.070,3! 35.826,1] 38.582,0




. . . Checked by
Stx 6. Calculation sheet of fuel il consumption | ke ©
Date : 2008-08=-12
=hip owner : COSC0 CROUP
Ship yard : COSCO ZHOUSHAN SHIPYARD -
Ship Mo, : 7507035 AESULE
Enging Type : 6560MC-CT CALCULATION for SPECIFIC FUEL OIL CONSUMPTION (S.F.0.C.)
Engine MNo. : SBESLO-T161
Frgine output : 0,480 kW At 85% Load
Fngine speed : 127 pm
Fuel il specific gravity at 15 T ().BG60 CALCULATION FORMULA for MEASURED S.F.0.C.
Fuel ol lower calorific value : 10,152 kcal/leg S.F.O.C.MEAS.) = F.O.WEIGHT(kg) x 60 x 60 x 1000 / TIME(sec.)  OUTPUT
— F.O. DRAIN = F.O.DRAIN AMOUNT(g) = 60 x 60 / TIME(sec.) / OUTPUT
Engine load (26) _ ) S.F.0.C.(NET) = S.F.0.C.(MEAS.) - F.0. DRAIN
] W To%h S 10 1L | 1
Fngine output (kW) Parameter Measured weight| Measured time
2370 KW 4740 KW 7010 KW 8532 kW 9480 KW 9480 KW 10,428 kW ST OCEAS) Ukl S sl
Measuring quantity (kgl, AL Degtee 1) o e
74.1 kg 140,56 ka 206.4 kg 248.5 kg 2784 kg 2770 kg J10.5 ke SF.O.C(MEAS) = 120 x 60 = 60 x 1000 .~ 408.14 . 6467 = 163.7 (g/kW-h)
Measuring time (s), B F.O. DRAIN = 1260 x 60 x 60 - 360 .~ 6467 = 1.9 (gkW-h)
RO < A0 s 600 < 600 s 600 s B0 s B0« SFOC.(NET) = 1637 - 19 = 161.8 (ghkW-h)
Specific fuel ofl consumption (Measured, g/AW=h), BI=(ALXAR00X 10001/ HXKW)
187,50 | 77.85 | 7418 174,75 170,200 170,50 178,065
Ambient temperature () . 11 CALCULATION FORMULA for S.F.0.C.CORRECTED to ISO CONDITION
a0 € 200 C M0 T a0 T J0 € q.0c 30 C
Charge air coolant temmperature (T, T2 S.F.0.C.(Is0) = st-U-C-(NET}“[{ o Adhhchad Al i :0[:;-92] shes- TS)EOE 1]1 LCV/ 42700
290 © 4.0 T .0 T 30T 0.0 C q00 C 00T
Amhient pressure {mbae) | [ Paramste_r . ol Don:dilion SANpodicon o RS vl
1013 mbar 1013 mbar 1013 mbar 1013 mbar 1011 _mbar__ 1013 mbar 1010 _mbar o LTI e ol e Al et
- - - - - ——— Po : Barometric press. 1000 (hPa) -0.02% .~ 10hPa Rise || 1017.0 (hPa)
Conversion factor by ambient temperature, T1F=0.0025025-110/10 - - - e
0.00080  -0.00080 000060 -0.00100 000120 -0A0IZ0 000120 B A, s 22l
- . . : . ol i : = d = LCV : F.O. Lower Calorific Value 42700 (kdkg) | -1%.~1% Rise 42070 (kd/kg)
Conversion factor by boost Air coolant termperature, T2P=006X025-T2)/10
=0,00240 =000 -0.00300 ALY -{}.00300 =3, 00300 =(1,00300 S.F.0.C.(ISO) = 1618 x ‘:{25 -17.8)x 0.2 + (1000 -1017)* (-0.02)+ ( 25- 22.2)x 0.6 " 1}( 42070 /42700
Conwersion factor by amhbient pressoee, PF=0OMZKP=10000/10 1000
0.00026 0.0026 (100026 (.00026 (L,00022 0.00026 (L0020 = 160.0 (g/kW-h)
Conversion factor by lower calorific value . HE=(H=10200),/102(X)
=0.00470688  ~0.00470588 ~0.00470688  -0.00470588 ~0.00470388  -0.00470088  -0.00470584 " Guaranteed value at ISO conditionis  160.5  (g/kW-h) +5 % (= 168.52 g/kW-h)
Total conversion factor , TOR=TIF+T2+PR+HF
-(L0076HS (L0082 -(1 000G ={1,00905 -{1L (0869 -(KBGS -(LO0RT
Converted value of F.O consumption_based on 150 (g/kW-h) |, B1=033=(03+TCl) R
18606 V7638 17208 _ﬁ':'!._jl? 174.67 173,86 AT © Prof.Dr.Adnan Parlak
Guarantee of fuel oil consumption at CSR __(__l_mgl__:__}!_[)‘%ﬂ)_]_wﬁ._g a/kW-h + 5.0% = (177.32)



Egzoz Sicakliginin Cevre Sartlarina gore duzeltilmesi

CALCULATION FORMULA for TURBO CHARGER Exh. GAS OUTLET TEMP.
CORRECTED to DESIGN CONDITION

At C.5.0. Load

2 16 + . :
T/C Exh. GAS OUT TEMP.(CORRECTED) = (273+Texh)) x [ kB el wn{:ﬁ L o 1} . 273
Parameter 'll'l.-'le.'asured values| Design values Corrected value
Texh. :T/C Exh. gas outlet temp. 205 ("C) 218 (C)x 15T : 216 (°C)
To : T/C intake air temp. 17.8 (°C) 25 (°C)
Tc . A/C water inlet temp. 222 (°C) 25 ("C) ||

(25-178)x3.16 + (25 -22.2)x0.18 .
1000

T/C Exh. GAS OUT TEMP.(CORRECTED) (273+ 205) = [ 1J - 273

= 216 °C

© Prof.Dr.Adnan Parlak
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