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Trim Optimization & SEEMP

ANNEX 9

RESOLUTION MEPC.213(63)

Adopted on 2 March 2012

2012 GUIDELINES FOR THE DEVELOPMENT OF A

SHIP ENERGY EFFICIENCY MANAGEMENT PLAN (SEEMP)’ optimized ship handling
Optimum trim

5.12 Most ships are designed to carry a designated amount of cargo at a certain speed For a
certain fuel consumption. This implies the specification of set trim conditions. Loaded or
unloaded, trim has a significant influence on the resistance of the ship through the water and
optimizing trim can deliver significant fuel savings. For any given draft there is a trim
condition that gives minimum resistance.

In some ships, it is possible to assess optimum trim conditions for fuel efficiency continuously
throughout the voyage.

Design or safety factors may preclude full use of trim optimization.



Gemi Direncinin Bilesenleri

Type of resistance

. Surtunme

ii. Dalga

iii.Girdap + Akim Ayrismasi vs
IV.Hava

v. Kirlilikten dolayi artis




Iyi — Kotii Dalga Olusumlari

Asiri Dalga Kirilmasi
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Trim Optimizasyonu Ne Yapar ?

- Trim ile kontrol edebilecegimiz tek direng bileseni dalga
direncidir.

 Giris acisini kontroll
 Teknenin su alti formunun kontrolu.

* YUkleme kisitlari altinda trim ile oynama sansimiz vardir.



Batil Inanc-

Kicl gemi iyidir.

3 ~ Operasyon Kosullar ~ Meveut Durum ~ Dig Etkenler (kW)
Hiz [kn] AknoH= kel [JEEEE | | Dreft AP [m] 86 Trim [m] 0.00 || Deniz 0.00
o O = Draft AP [m] 860 s Draft FP [m] 36 PbO kW] 5786.424 || Akints 0.00
® e I I r U | orattFp (mi TS Fizgor Siddeti Ort. Draft [m] 86 AnaMk Yok % 97.7436 | | Razgar 0.00
. i :
Opt. Trim [m] m Ruzgar Etkisi _ ~ Opfimum Trim Ourumu r Kazang
§ Makina Gag [KW] Saft Jen.Gig [KW] m Draft AP [m] 86 Trim [m] 0.00 || Pb kW] 0.00
Draft FP [m] 86 PbD [kW] 578642 % kW % 0
Ort. Draft [m] 86 Ana Mk Yok % 077436

*Trime gore deqisir. | s

-.60
Trim [m]




Batil Inancg-2

Benim gemim <«squat» yapar. Bu yuzden
gemimi kiclandirtyorum. Sizin program yanlis
calisiyor.

Herseyden Once Squat sig suda
ve/veya kanalda olusur.

*Derin suda olusan dinamik trimdir.
«Gemi asiri yukli degilse dikkate alinmayabilir.



Dogrusu Hangisidir?

* En dogrusu model deney raporunda yer alan geminin
dizayn draftinda yapilan seyirdir.

- Ancak eger yukleme kismi ise olay degisir



Trim Optimizasyonu Ne Is Yapar ? [@

Belirli yUk durumunda kaptani veya isletmeyi
optimal seyir icin uyarir.

*YUklenecek yuk miktari onceden belirlidir.
Bu durumda kisa bir calisma ile isletme ve
fiziksel kisitlar (liman, geminin mukavemet

durumu) dahilinde optimal yukleme
bulunabilir.



Trim Optimizasyonu Nasil Calisir ?

»Onceden hazirlanmis senaryolar uyarinca kaptan
veya isletmeci geminin belirli yukleme durumu
altinda optimum trim durumunu bilebilir.

*Bu islem basit bir yazilim ile yapilabilir.

 Burada basitlik ve kolay kullanim onemlidir.



Trim Optimizasyonu Icin Hangi
Bilgiler Gereklidir ?

1. Gemi Formu (Endaze (Linesplan), 3D Form vs)

2. Model deney tank raporu
3. Pervane plani
4. Gemi Makine ozellikleri

5. Onceki seyir bilgileri (Voyage Data)



1. Tekne Formu

« Gli¢ tayininde istatistiksel yontemler kullanildigi icin anhk
hidrostatik hesap yapmak icin gereklidir.
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2. Model Deney Tank Raporu

RESISTANCE, SELF PROPULSION AND
EWIS DUCT OPTIMIZATION TEST RESULTS

Ship Model: M-1369
Propeller Models: V-1162 (Stock FPP)
Duct Model DRAWING R-2.10298-01

170 k Bulk Carrier
BMS 10298
Becker Marine Systems
| Besiktas Group of Shipping

Report written by

Ante Muselin, Nav.Arch.

Marta Pedisic Buca, M.Sc., N




3. Pervane Plani

Pervane hidrodinamik performans analizi trim
optimizasyonu yaziliminin vazgecilmezidir.
Cunkl gucd belirleyen en 6nemli parametre
pervanedir.

=== Kt-LSM

== Kt-WageningenB

=== Kt-Panel
—<—Kt-LLM




4. Gemi Makine Ozellikleri

« GUc¢ analizinde kullanilir; saft jeneratoru, devir
dustrucu ozellikleri dahildir.



5.Seyir Bilgileri (Voyage Data)

PASSAGE PEFORMANCE

From: Singapore
To:Puerto Drummond
Condition: Ballast
Ordered Speed: Economy
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Trim Optimizasyon Programi

~ Operation Condrition. ~ Current Condition ~ Offrer Effects (kW9
Speed [kn] Current Speed [kn] [JEE | | Draft AP [m] 14 Trim [m] 0.00 || Sea 0.00
Draft AP [m] Current Effect Draft FP [m] 14 PbO [kW] 6767837 || Current 0.00
Draft FP [m] Wind Speed [Bf] Mean Draft [m 14 Engine Load% 588507 Wind 0.00
Opt. Trim [m] S wind Effect - Opt Trim Condition - Power Saved (ki)
— i Pb [kW] 0.00
Engine Power [kW] JRLUVES Shaft Gen [kW] m Draft AP [m] 14 Trim [m] 00
Draft FP [m] 14 PbO [kW] B767.83 Yo kW % .0
Ort. Draft [m] 14  Engine Load% 58.8507

Power[kW]

0
-4.00 -3.50 -3.00 -2.50 -2.00 -1.50 -1.00 -5 . 5 1.00
Trim [m]

80K DEMO SHIP TRIAL VER:02/15/2014



Referanslar

GEMi ADI GEMi TiPi KAPASITE ( DWT )
BESIKTAS AZERBAIJAN Bulk Carrier 169300
BESIKTAS KAZAKHSTAN Bulk Carrier 169300
BESIKTAS TURKMENISTAN Bulk Carrier 180000
BESIKTAS BESIKTAS Bulk Carrier 180000
BESIKTAS BOSPHORUS Crude Oil Carrier 163750
BESIKTAS DARDANELLES 0il Carrier 163750
BESIKTAS SCOTLAND Chemical Imo I 180000
BESIKTAS ZEALAND Chemical Imo I 180000
BESIKTAS HALLAND Chemical Imo I 7700
BESIKTAS MAINLAND Chemical Imo I 7700
BESIKTAS ORIENT Chemical Imo I 4100
BESIKTAS PERA Chemical Imo I 4100
BESIKTAS GALATA Chemical Imo I 4100
BESIKTAS CHAMPION Chemical Imo I 4100
ULUSOY 14 RO-RO 4094 lanemeter
LADY SALIHA Bulk Carrier 30125
LADY BEGUM Bulk Carrier 30125
LADY DEMET Bulk Carrier 30125
SERVET ANA Bulk Carrier 30125
LADY SERRA Bulk Carrier 30125
EYLUL K Bulk Carrier 20000
M/T PULI Chemical Imo I 15000



