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Project proposal summary

The accurate calculation of attainable ship speed at actual sea is essential from economical and
also environmental aspects. Reliable ship speed loss estimation under real environmental
conditions allows a more accurate prediction of the power increase and fuel consumption as
well as gas emissions from ships. Nowadays this second issue becomes very important
because of the problem of global warming. Following the increasing awareness of the
environmental and human health concerns of shipping, legislative actions have been taken on
global and national levels making mandatory (from January 15t 2013) that new ships over 400
gross tonnage, to comply with the regulations, should have emissions of CO2 under limiting
value. Technological enhancement to ships like improved hull designs as well as improvement
in power and propulsion systems could potentially reduce CO2 emission up to 35 %. These
measures could effectively be combined with several other operational measures, such as
weather routing and voyage planning, in order to ensure that fuel consumption and CO:
emissions from ships are minimized on every voyage.

The proposed research will be conducted in three main areas: 1. Improvement of the
methodology of ship speed, fuel consumption and greenhouse gases (GHG) emissions
(especially CO2) calculation on actual weather conditions, 2. Optimization of the ship hull (bow
and stern) and ship propulsion system operating in actual weather condition, 3. Optimization
of ship route by taking into account all relevant parameters: weather prediction, attainable
ship speed on waves, main engine performance and navigation constrains.

The objective is to improve ship design and performance taking into accounts the
environmental issue, creating a so called eco-efficient or “green” ship design. The project team
consists of the scientists who are experts in the naval architecture, mechanical engineering
and marine engineering field which allow solving this problem multidisciplinary.

Team members

1 Prof. Jasna Prpi¢-0rsSi¢, FE

2 Prof. Odd Magnus Faltinsen, NTNU
3. Prof. Roko Dejhalla, FE

4, Prof. Tomislav Mrakovci¢, FE

5 Prof. Vladimir Medica, FE

6 Prof. Dusko Pavleti¢ , FE

7 Prof. Igor Rudan, FMS

8. Ozren Bukovac, PhD (postdoc), FE
9. Dunja Matulja, PhD (postdoc) FE
10. Nikola Raci¢, PhD (postdoc), MFS
11. Marko Valci¢, PhD student, FMS
12. Natalija Vitali, PhD student, FE




Prpi¢-Orsi¢ GASDORP

10.

11.

12.

13.

Results

J. Prpi¢-0rsi¢, O. M. Faltinsen, M. Valci¢, D. Vucini¢: Energy efficiency approach to ship
design and route planning Proceedings of the VIII AIGE National Congress, str. 192-
196, (ISBN: 978-88-940011-0-5) Reggio Emilia, Italia, 2014.

J. Prpi¢-0rsi¢, R. Vettor, O. M. Faltinsen, C. Guedes Soares: Influence of ship routes on
fuel consumption and CO2 emission, MARITIME TECHNOLOGY AND ENGINEERING -
MARTECH 2014, (ISBN: 978-1-138-02727-5), 857-864, Lisabon, 2014.

I. Siki¢, 1. Prpi¢-Orsi¢, J. Parunov: Ultra veliki kontejnerski brodovi u sluzbi, Hrvatska
akademija znanosti i umjetnosti, Pozvano predavanje za Znanstveni skup Suvremena
metode projektiranja ultra velikih brodova (EU FP7 TULCS project) Zagreb, 2014.

J. Prpi¢-Orsi¢, O. M. Faltinsen, M. Valci¢: Development strategies for greener shipping
Proceedings of the 56th International Symposium ELMAR-2014, str. 83-87, (ISBN:
978-953-1 84-1 99-3) Zadar, Croatia, 2014.

J. Prpi¢-0rsi¢, O.M. Faltinsen, T. Mrakovci¢: A methodology for estimating the ship fuel
consumption at sea waves, Simpozij SORTA 2014, (ISBN: 978-953-6326-90-7), 237-
245, Baska, 2014.

M. Valci¢, J. Prpi¢-0rsi¢, R. Nabergoj: Impact of thruster interaction effects on optimal
thrust allocation, Simpozij SORTA 2014, (ISBN: 978-953-6326-90-7), 347-357, Baska,
2014.

R. Nabergoj, J. Prpi¢-Orsi¢, M. Valci¢: Sensitivity of Thrust Efficiency Loss in Dynamic
Positioning Predictions, Proceedings of the 2" International Symposium on Naval
Architecture and Maritime INT-NAM 2014, str. 81-90, (ISBN: 978-605-4123-31-5 (P))
Istanbul, Turkey, 2014.

M. Valci¢, R. Dejhalla: Determination of hydrodynamic characteristics of ducted
propeller using an artificial neural network, Simpozij SORTA 2014, (ISBN: 978-953-
6326-90-7), 357-369, Baska, 2014.

. J. Bateli¢, D. Matika, D. Pavleti¢: Model za provedbu statisticke analize sposobnosti

procesa pri iskrcaju ugljena iz brodova, XXI. simpozij Teorija i praksa brodogradnje in
memoriam prof. Leopold Sorta, CD, Baska, 2014.

T. Buksa, D. Pavleti¢, J. BukSa: Unapredivanje kvalitete koriStenjem planova
preuzimanja na prijelazu organizacijskih kompetencija, XXI. simpozij Teorija i praksa
brodogradnje in memoriam prof. Leopold Sorta, CD, Baska, 2014.

D. Klanjac, T. Vidolin,Z. Vuc¢kovié, D. Pavleti¢, Utjecaj pripreme i izvedbe spoja na
troskove zavarivanja, XXI. simpozij Teorija i praksa brodogradnje in memoriam prof.
Leopold Sorta, CD, Baska, 2014.

M. Randi¢, D. Pavleti¢, F. Sedmak: Analiza pogreSaka u zavarenim spojevima na
novogradnjama s glediSta postupka zavarivanja i vrste pogreske, XXI. simpozij Teorija i
praksa brodogradnje in memoriam prof. Leopold Sorta, CD, Baska, 2014.

T. Buksa, D. Pavleti¢, M. Forempoher-Skuver:, Approach to Quality Assurance of
Repetitive Projects in Shipbuildign Industry, 2" International Conferece on Maritime
Technology and Engineering, MARTECH 2014, Lisbon, Portugal, 15-17 October 2014.,
str. 255-260.



