nmr "# 1 $%

& L (), - 11/%0 )1
23 + (4546

L
SHIPDESIGN

economy + ecology

700 ! 8+9 %%



#HH# #"' $% " "

# & HY " H#
& ') # " &

* !

# ¥ & "

! " & & oY

"& " & " #"

# +* ,_*#" n

. H##" / B

& & 0+1 #"

& " # (# & $#
$2 # 3 4% ko
" 4"20 #

" # +* ,_* 1

* ! /| +0 56( - 203

3#H&" " 9 25(158 " #

B 1

SHIPDE2IGN
"#T & #
1 & 1] "( "& n
"HE B
$ #
"9
C $
HHS%&'Y%! (" |
_|_* ’_* | ! (
R Y A
o # & 3
3 &" "
) 78(7 &"(
<<



1R

' ! * 0p+! - . SHIPDESIGN
® -"& ‘11 =$ ) & )
® 5 7 =) & #>7?
O @$ $ SA? " $=" # $
> )% " B I C D3 &
& 1 E $ / / ( 0123 4 (
® (F )% # =%A )
& ! 30 , 225  %2*7,G*
"& " E
® " & ' & & (# " "H1
® $H G1 ™ "R ( o, "#
' 05 6)!6 " I -,
® "& "'/ ) B
® S$F? &
BC D $ 3 @% J)G1B' B "3
" & ' & & (# " "H1



WO 2020/048933 A1 [l

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum

Internationales Biiro

(43) Internati les Verdffentlick

12. Miirz 2020 (12.03.2020)

== |0 0 0 O O

1 9 (10) Internationale Verdffentlichungsnummer

WO 2020/048933 A1

WIPOIPCT

(51) Internationale Patentklassifikation:

B63B 1/08 (2006.01) B63B 1/04 (2006.01)

(21) Internationales Aktenzeichen: PCT/EP2019/073374

(22) Internationales Anmeldedatum:

B63H 5/16 (2006.01) B63H 5/08 (2006.01)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
TN, IR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KII, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX. MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,

02. September 2019 (02.09.2019) SA, SC, 8D, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,

(25) Einreichungssprache:
(26) Veriffentlichungssprache:

(30) Angaben zur Prioritiit:
102018 121 414.6

Deutsch

Deutsch

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiigbare regionale Schutzrechtsart). ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,
SZ,TZ, UG, ZM, ZW), curasisches (AM, AZ, BY,KG, KZ,

03. September 2018 (03.09.2018) DE RU, TJ, TM), curopéisches (AL, AT, BE, BG, CH, CY, CZ,

(71) Anmelder: LR-SHIPDESIGN AG [CIH/CH]; Neuhof-

strasse 5a, 6340 Baar (CH).

DE, DK, EE, ES, FI, FR, GB, GR, IIR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI,
SK, SM. TR), OAPI (BF. B, CF, CG. CI, CM, GA. GN,

(72) Erfinder: LINDINGER, Roland; Mettenfeld 5, 5642 GQ, GW. KM, ML, MR, NE, SN, TD, TG).

Miihlau, Kanton Aargau (CH).

(74) Anwalt: HOFSTETTER, SCHURACK & PARTNER;
Patent- und Rechtsanwaltskanzlei, PartG mbB, Balanstr. 57,

81541 Miinchen (DE).

Verittentlicht:
—  mit internationalem Recherchenbericht (Artikel 21 Absatz
3)

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiighare nationale Schutzrechtsart): AE, AG, AL,
AM, AO, AT, AU, AZ,BA, BB, BG. BH, BN, BR, BW, BY,
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(54) Bezeichnung: SCHIFFSRUMPF MIT EINER ERHOHUNGIM BEREICH RINER UNTERSEITE DES SCHIFFSRUNMPE

(57) Abstract: The invention relates to a ship hull (10) in particular for
a container ship, a bulk carrier and a tanker. The ship hull (10) has a
raised portion (LR) of an external contour (AK) of the ship hull (10) in
relation to an upwardly directed vertical direction (z) of the ship hull (10)
in the region of a first and second hull projection (SP1, SP2) relative to
a surface portion (OF) immediately adjoining the raised portion (LR),
wherein the raised portion (LR) is arranged in a region between a middle
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and a stern (16) of the ship hull (10,

Fig.1

7 zusmentassung: Dic vof (D7) Abstract: The invention relates to a ship hull (10) in particular for

Schiffsrumpf (10) insbesondere fii

carner wa cnen T Der il - - container ship, a bulk carrier and a tanker. The ship hull (10) has a

(LR) einer Aubenkontur (AK) des

Bereen s amenwna meren§ TA1S€ portion (LR) of an external contour (AK) of the ship hull (10) in

cinem an die Erhohung (LR) unmi]

smit on it Db s - yelation to an upwardly directed vertical direction (z) of the ship hull (10)

einer Mitte und einem ITeck (16) dd

in the region of a first and second hull projection (SP1, SP2) relative to
a surface portion (OF) immediately adjoining the raised portion (LR),
wherein the raised portion (LR) is arranged 1n a region between a middle
and a stern (16) of the ship hull (10).
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Subject:  LR-Shipdesign AG - Aft Body Optimization for a 76,000 DWT Bulk Carrier
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in appendix 1 for the subject project with a view o awarding an Approval in Principle, (English iranstation) {CERTIFICATE OF PATENT)
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The methodology and data te be applied for the EEDI calculation has been verified through model tank

tests of a 76k DWT Bulk Carrier design as referenced in appendix 1. Title of the Invention

SHIP HULL HAVING A RAISED PORTION IN THE REGION OF AN
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STATEMENT OF FACT

Statement M-DH-P, July-18, 2023
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THIS IS TO CERTIFY that, at the request of the a
(in the following LRSD), and CIMC Ocean Engine
this saciety reviewed the documents relating to pr
a 2,900 TEU Container Vessel (191 m) and provid

Reference
MARITIME RESEARCH INSTITUTE NETHERLAI
NL-Wageningen (certified model test basin)

2,900 TEU container vessel (191 m): Calm water r|
Report No. : 34608-4-DT
Date : July 2023

Version : 1.0, Final Report

2,900 TEU container vessel (191 m): Computation
Report No. : 34608-5-DT
Date : June 2023

Version : 0.2, Draft Report

Introduction
The investigations of which the results are providef
2,900TEU container vessel (191 m) with an AFT
arrangement of this vessel consists of a single fixe|
propeller is being tested

The model test results of the LRSD hull form with
results of an optimised conventional hull provided
fully optimized by MARIN. The conventional hull
The objective of the tests is to determine whether

required trial power at 19 knots by atleast 6 % in g
demonstrated.

General description

The main particulars of the ship are:
s Length between perpendiculars 191.00
+ Breadth moulded 32.20 m
+ Design draught moulded 9.00 m

The main propulsion data of the ship are:
« 1 fixed pitch propeller, diameter 7.125 m
*  Available brake power at 100% MCR 11,7
* Rotation rate at 100% MCR 86.5 rpm
«  Light running margin =8 %

DNV Headquarters, Veritasveien 1, P.O.Bex 300, 1322 H

DNV

Concluysions

The foll conclusions made by MARIN summarise the findings of the present project

+ The re! ince of the LRSD AFT OPT® hull form is about 2 5% lower at low speeds and about 5.5% lower at
the 19-20 speed range than the optimised conventional hull form.

«  The required

form.

*  With LRSD AFT QPT® hull't

r of the LRSD AFT OPT® hull form fitted with MARIN-LRSD design propeller is about 2.5%
lower at low speeds\gnd about 6.5% lower at the 18-20 knots speed range than the optimised conventional hull

$+) -= A -..
(

shaft power of 11,700 kWa
in trial conditions.

«  The light running margin req
design propeller.

*  Inthe measured model-wakg
computed wake field the ma L4
problems are expected.

«  The predicted levels of full-sq

Qualification of the hull -
Compared with MARIN's statistical re«
results of the present vessel at the teg
satisfactory, good, and very good

Recommendations
The following recommendations are
« The LRSD AFT CPT® hull fg
and will lead to a non-conver
propeller will have a relative
easily ocour when not paid a
cansidering the cavitation ph
e ltis recommended to investi
unconventional wake field di
s Itis recommended to investi
= For a rudder bulb or bog
= A pre-swirl stator such

expected

oo Hollor

Dr. Uwe Hollenbach, Principal Enginef
Ship Performance Center

Conclusions

The following conclusions made by MARIN summarise the findings of the present project:

The resistance of the LRSD AFT OPT® hull form is about 2.5% lower at low speeds and about 5.5% lower at
the 19-20 knots speed range than the optimised conventional hull form.

The required power of the LRSD AFT OPT® hull form fitted with MARIN-LRSD design propeller is about 2.5%
lower at low speeds and about 6.5% lower at the 19-20 knots speed range than the optimised conventional hull
form.

With LRSD AFT OPT® hull form and MARIN-LRSD design propeller, at a draught of TF/TA = 9.00/9.00 m ata

shaft power of 11,700 kW a ship speed of 19.34 knots and a propeller rotation rate of 104.5 rpm are expected
in trial conditions.

The light running margin requirement of 8% was met with the AFT OPT®© hull form fitted with MARIN-LRSD
design propeller.

In the measured model-wake the cavitation is on the edge of erosive bubble cavitation, while in the full-scale
computed wake field the margins for cavitation erosion are according to common practise such that no erosion
problems are expected.

The predicted levels of full-scale hull excitation are within the commonly accepted ranges.

Qualification of the hull

Compared with MARIN’s statistical records of propulsion test results, selecting vessels of similar type and size, the
results of the present vessel at the tested conditions can be qualified as very good on a scale of poor, fair,
satisfactory, good, and very good.
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LIBERIAN INTERMATIONAL SHIP & CORPORATE REGISTRY
HEADQUARTERS NEW YORK
LISCR, LLC LISCR, LLC
22980 Indian Creek Drive, Suite 200 99 Park Avende, Suite 1 830
Dudles, Virgiria 20166 ew York, New York 10016

Tek +1 703 790 3434
Fax: +1 703 790 5655
Email: infor@iser.com

September 8, 2022

Telz +1 212 657 3434
Fax: +1 212 697 5855
Ermail: registrationdii ser.com

APPROVAL IN PRINCIPLE

Subject: LR-Shipdesign AG - Aft Body Optimization for a 76,000 DWT Bulk Carrier

This 1s to certify that this Admimistration has conducted a techmical examimation of the documentation listed
in appendix 1 for the subject project with a view to awarding an Approval in Principle.

The examination has been made to verify the performance of LE-Shipdesign AG’s aft body hmll form
optimization and methodology applied for the purpose of subsequent EEDI calculation in accordance with
the following guidelines:

* 2018 Guidelines on the Method of Calculation of the Attained Energy Efficiency Design
Index (EEDI) for new Ships, IMO Resolution MEPC.308(73), as amended by resolutions
MEPC.322(74) and MEPC.332(76)

s 2014 Guidelines on Survey and Certification of the Energy Efficiency Design Index
(EEDI) as amended, IMO MEPC.1/Circ.855/Rev.2

The methodology and data to be applied for the EEDI calculation has been verified through model tank
tests of a 76k DWT Bulk Camier design as referenced in appendix 1.

This Admimsiration considers the efficiency of Aft Body Optinuzation (mncl optimized propeller and
tudder) has been sahsfactccn]y validated to demonstrate an efficiency improvement of about 6.7% with
about 400 kW less main engine power (equal to about 3 rpm), and an Approval in Principle is awarded.

Final approval will be based upon the items detailed in ClassNK's Statement of Fact listed in appendix 1
being satisfactorily addressed to emsure compli with above guidelines and applicable statutory rules
and regulations.

7 7

TlmmasKlenmn

ive Vice President, Innovation & Regulatory Affairs
LISCR,LLC
For the Deputy Commissioner of Maritime Affairs
Republic of Liberia

0 =) ClassNi¢

== CHARTING THE FUTURE

NIPPON KAIJI KYOKAI
Page I g

STATEMENT OF FACT
Statement Mo. 22WEO7200

THIS IS TO CERTIEY that, at the request of the applicant Messrs. LR-Shipdesign AG,
Landis+Gyr-Str1 CH- 6300 Zug, this society reviewed the documents relating to calm
water model test which were reported between 8 December 2021 and 11 -*-‘LuEutt 2022, and
provides statement as below:

1. (Efficiency of Hull Optinuization)

1.1 The Hamburg Ship Model Basin (HSVA) camed out calm water model tests to venify the
reduction of 3 76,000 DWT Bulk Carmrier with an un-comventional aft body hull form without amy
Energy Saving Device (ESD) desimned by LE-Shipdesizn AG.

Ship Model No.
Onginal desien w'o ESD 3556
Un-conventional aft body hull form wio ESD 3557
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STREAMLINES AT THE STERN — 3.804 KN

New Ref. Hull

IR 5.3

7z x Pressure (excl. Hydrostatics) (Pa)
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Vector length of ——

corresponds to 0.25 of

the ship speed. 180°
(TOP)

90°
(PORT)™

~(sTBD)
3000
Propeller diameter
7125 mm ’
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(BOTTOM)
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Results are given as a fraction of the ship speed
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Aft ship bottom design comparison (original on the left, AFT OPT @ right):
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