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A new method for measuring the impact waves may have on a ship's performance has been
developed by researchers from Nanyang University of Technology, Singapore (NTU Singapore) and
the National Technical University of Athens.

Based on the researchers' estimates, the new method has the potential to reduce the fuel
consumption and GHG emissions of a ship by 5% to 10%. This decrease may be greater, depending
on its design. It is called the SHOPERA-NTUA-NTU-MARIC (SNNM) method and has been adopted by
the International Towing Tank Conference (ITTC), an association of organizations that has observer
status in the IMO.
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The method has also been included in the official IMO guidelines for the evaluation of the minimum
propulsion power. ITTC is responsible for predicting the hydrodynamic performance of ships and
marine installations. As pointed out by the two operators, sea waves can reduce speed, as well as
increase the fuel consumption of ships traveling in the oceans, which then burdens greenhouse gas
(GHG) emissions.

Until now, however, measuring this impact has been difficult. Now, researchers from Nanyang
University of Technology, Singapore (NTU Singapore) and the National Technical University of Athens
(NTUA) have developed a new method that can assess this wave effect with greater accuracy and
ease, so that shipping companies can take it into account when planning routes.

Researchers

The new method, expected to be completed in 2023, is part of a broader overhaul to update an
existing International Organization for Standardization (ISO) standard, according to the Marine
Design and Research Institute of China (MARIC).

The institute has participated in the work on the revision of the standard. Researchers from
Singapore and Greece developed the method to support a strategy by the United Nations Maritime
Organization - the International Maritime Organization (IMO) - to improve the energy efficiency of
ships and reduce emissions from maritime activities.

Referring to marine tests to determine the speed and power efficiency of a ship, Professor Gerhard
Strasser, chairman of the ITTC Advisory Board, says: "The SNNM method is considered to be an
improved method for correcting the additional wave resistance that will be used worldwide,
specifically to confirm the energy efficiency index (EEDI) of ships."

The method was developed by Dr Liu Shukui of the School of Mechanical Engineering and Aerospace
Engineering of NTU Singapore and Professor Apostolos Papanikolaou from NTUA. It is the
culmination of a ten-year research, which was launched for the first time during the EU-funded
research project Energy Efficient Safe Ship Operation (SHOPERA) that focused on improving the
safety of energy-efficient ships.

The technical data for accurate predictions

While existing software tools calculate the added resistance from waves based on the design of a
ship's hull, the new SNNM method uses eight parameters to estimate it. These include the length
and width of a ship, as well as its loading status. This means that shipping companies can accurately
estimate this additional resistance, even if detailed information about the design of a ship's hull is
not available.

Accurate calculation of this resistance allows to estimate fuel requirements, relative greenhouse gas
emissions, as well as travel time more accurately. To develop the new method, the researchers
created a database with the additional resistance that ships of different types and sizes receive. With
more than 5,000 data at their disposal, they identified the most important parameters that
determine the additional resistance that ships face from the waves.



Independent validation tests carried out by an ITTC special committee have shown that the new
method is extremely accurate in predicting the resistance of ships to waves.

https://www.naftemporiki.gr/finance/story/1892367/elliniko-logismiko-me-prasini-isxu-kontra-sta-
kumata
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Mia véa HEB0bo yla Tn LETPNON TOU AVTIKTUTIOU TTOU UMOPEL val £0UV TaL KUUATA 0TV omodoaon
£vOG mAolou aveémrtuéav epeuvnTtéc amo to Texvoloyikd Mavemotipo Nanyang, tn Ziykamoupn (NTU
Singapore) kat to EBvikd MetodBLo NMoAuteyveio.

Me BAon TIC EKTLUAOELG TWV EPELVNTWY, N VEA HEBOSOC £xeL TN SUVATOTNTA VA UELWOEL TNV
KATAVAAWON KAUGOLMOU KOl TG EKTTOUTEG GHG evog mAolou katd 5% éwg 10%. Autr n pelwon umopset
va elval peyaAutepn, avaloya pe tov oxeblaopo tou. Ovopdletat péBodog SHOPERA-NTUA-NTU-
MARIC (SNNM) kot €xeL uloBetnBel amo to International Towing Tank Conference (ITTC), pia évwon
OPYOAVIOUWV TIOU €XeL KaBeoTw¢ mapatnpntr otov IMO.

H néBodog €xel ouumepAndOel emiong otic emionueg o6nyiec tou IMO yia tnv afloAdynon tng
eAdxLotng Loxvog npowong. To ITTC eivat umteBuvo yla TNV PO RAePn TNG USPOSUVAULKAG
anddoonc Twv mMAoiwy Kot Twv BaAdoowwy eykataotacswyv. Onwg enionuaivetal ano toug Suo
dopelg, Ta kupata ™G BANACCAG UMOPOUV VA ELWOOUV TNV TaXVUTNTA, KABWE KAl va auéfoouv TNV
KOTAVAAWON KaUGipou Twv mAoiwv mou tafldelouv oToug WKeAVOUC, YEYOVOC TTIOU OTN CUVEXELDL
erPapUVeL TIG EKTIOUMEG aepiwv Tou Beppoknmiou (GHG).

MéxpL Twpa, OUWE, N LETPNON aUTOU TOU avtiktumou Atav SUokoAn. Twpa, EPELVNTEG ATIO TO
Texvoloytko Mavemnotpio Nanyang, tn ZiykamoUpn (NTU Singapore) kat to EBviko MetodpLo
MoAuteyveio (EMM) £xouv avamtiel plo véa LEBOSO OV UIMopEL val EKTLUAOEL AUTO TO PALVOUEVO
KOPOTOG e peyohUTepn akpifelo kot eUKOALQ, £TOL WOTE OL VAUTIALOKEC ETALPEIEC va UmopoUv va TO
AaBouv untoyn katd tov oxedlacuo Spopoloyiwy.

OL epeuVNTEG

H véa pébodog, mou avapévetal va ohokAnpwOei péoa oto 2023, sival HEPOC pLag eupUTEPNC
ovaBewpnong yLa TNV eVNUEPWON EVOC UTTAPXOVTOG IIPOTUTIOU Tou AleBvoug Opyaviouou
Tumnomnoinong (1SO), cuudwva pe To lvotitovto Oaldoolou Exedlacpol kal Epguvag tng Kivag
(MARIC).
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To LVOTLTOUTO £XEL CUUETACYEL OTLC EPYOCLEC yLa TNV avaBewpnon Tou potumou. OL EpeUVNTEG
amod tn Zykamoupn Katl tnv EAAGda avémtuav tn péBodo yla va urtootnpifouv pla oTpatnyLkn anod
tov NauTtiAtako Opyaviopd Twv Hvwpévwyv EBvwy -tov AteBvr) NautiAtako Opyaviopod (IMO)- yia tn
BeAtiwon TN evepyelakng amodoong Twv MAOLWY KoL Th LElWON TWV EKTIOUTIWVY aTto TI¢ BaAdooLeg
SpaoTnpLOTNTEG.

Avadepduevog otig BaAdooleg SOKLUEG yLa TOV TPOOSLOPLOUO TNG TAXUTNTAG KOL TG amodoong
LoxVoc¢ evog mhoiou, o kaBnyntng Gerhard Strasser, mpoedpog tou upBouleutikol Zuppouliou Tou
ITTC, AéeL: «H péBobdog SNNM Bewpeitat ot eivat pla BeAtiwpévn péBodog yia tn §1opbwan tng
MPOOBETNG avTioTaong KUHATWY TIou Ba xpnaotpomnolnBel maykoopiwe, eldika yla tnv eniBeBaiwon
Tou &eiktn evepyelakng anodoong (EEDI) Twv mAoiwwv».

H néBodog avamtuxbnke amnd tov Dr Liu Shukui tng 2xoAng Mnxavoldywv kat AepoSLacTnLKAG
Mnxavikng tou NTU Singapore kat tov kabnyntr Artéotoho NamavikoAdou amnod to EMM. Eival to
amokopUdpwpa plag Sekaetol €peuvag, n omola Eekivnoe yla mpwtn Gopd KAt Tn SLAPKELD TOU
xpnuatodotoupevou amo tnv E.E. epsuvntikol mpoypappatog Energy Efficient Safe Ship Operation
(SHOPERA) mou enikevipwBnke otn BeAtiwon tng aodpAlelag Twv eVEPYELOKA OMOSOTIKWY TIAOLWV.

Ta teXVIKA Sebopéva yia akpLBeic mpoBAEYPELg

Evw ta untdpyovta epyaieio Aoylopikol umoloyilouv tTnv MpooTtiBEuevn avtiotaon anod tTa Kopato
pe Bdaon tov oxedlaopo Tou KUTouG evog TAoiou, n véa péBodog SNNM xpnotpomnolel oktw
TIOPAUETPOUG YLOL VAL TNV EKTLUNOEL 2€ AUTEG TEPAAUBAVOVTAL TO HAKOG KOl TO TTAATOC EVOC TTAoLoU,
KaBwg Kat n katdotacn GopTwong Tou. AUTO onUALVEL OTL OL VAUTIALOKEG ITOPOUV VAL EKTLUICOUV
UE akplBelo quTHV TNV TPOCOETN avTIOTAON, AKOUN KL av 8V UTTAPXOUV SLOOECIUEG AETTTOUEPELS
TIANPOodOopPLeG OXETIKA LLE TOV OXESLAOUO TOU KUTOUG VO TTAOLOU.

O aKpLPAC UTTOAOYLOMOG QUTHG TN AVTIOTAONG ETILTPEMEL VA eKTLHNOOUV OL AmalTHOELS KAUGioU, oL
OXETIKEG EKTIOUTIEG aEPLWV TOU Beppoknmiou, KABwWE Kat 0 Xpovog TaLSLoU e peyaAutepn akpifela.
Mo va avamntuéouv t véa pEBodo, oL epeuvnTéG Snplolpynoay po Baon dedopévwy pe T
npooBetn avtiotaon mou déxovrat mAoia SladopeTikwy TUTIWVY Kal PeyeBwv. Me meplocotepa amo
5.000 6ebopéva otn 51a0e0n TOUC, EVTIOTILOAV TLG TILO ONLAVTIKEG TTAPAUETPOUG TTou KaBopilouv Tnv
MPOCOETN avtioTaon mou avTLeTWTi{ouy Ta Aol amo to KU paTa.

Avelaptnteg SOKLUEG EMKUPWONG TIOU Tpayuatornodnkav amnd el8ikn enttpor tou ITTC £6av
otL N véa pnéBodog eival e€atpetikd akpLBc otnv poBAedn TN avtiotaong mou mopouctdlouy Ta
mAola amno ta Kupata.



