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2 3-1 100 WEAR A A B AEEERG S R <]
N Model Scale
I 4 h P A
100 MEAR 38 25 {5 Full Scale (Scale 5.2)
Ryt Design | Scantling | Design | Scantling
LWL (m) | 33.144 33.144 6.347 6.347
LB.P (m) 32 32 6.154 6.154
FERT
Breadth | (m) 7.5 7.5 1.442 1.442
Draught = | 5500 | 2505 [0423/0.423(0.481/0.481
(aft/fwd) 2/2. 5/2. . . . .
BEKE Total (m’) | 357.058 | 421.192 2.539 2.996
=N Total (m?) | 315.609 | 330.764 11.672 12.232
Trans. 1oyl 400 38.5 1.5 1.4
RS Projected ' ' ' ’
=
Lateral o)l 39 132.1 5.1 4.9
Projected ’ ' ’
Cp 0.6762 0.7020 0.6762 0.7020
Cp/Cw 0.7985 0.8155 0.7985 0.8155
TERLRY
igﬁni Cwm 0.9581 0.9594 0.9581 0.9594
o LBII;CE_ ) 2.49% | -3.08% | -249% | -3.08%
KB (m) | 1.241 1.41 0.239 0.271
IEAE AR D, (m) 1.3 0.25




72 3-2 300 MEAR A E A B ER ~T
N Model Scale
I 4 h P A
300 MEAR 38 2 fY Full Scale (Scale 7.6)
Ryt Design | Scantling | Design | Scantling
LWL (m) | 37.532 37.542 4.938 4.940
LB.P (m) | 35.05 35.05 4.612 4.612
FERT
Breadth | (m) 9 9 1.184 1.184
Draught = |\ | 579072 | 2.82.8 [0.358/0.358(0.368/0.368
(aft/fwd) 72/2. 8/2. . . . .
BEKE Total (m3) 543.468 | 566.500 1.238 1.291
2K Total (m)| 494.890 | 503.491 8.568 8.717
Trans. 2
- Projected | (M) 84.42 83.7 1.462 1.449
=
Lateral 1 2348 231.8 4.065 4.013
Projected (m) ’ ) ' ’
Cy 0.6334 0.6414 0.6334 0.6414
C/C, 0.7325 0.7313 0.7325 0.7313
TR
ji‘igﬁ”i Cy 0.9538 0.9551 0.9538 0.9551
LCb 0 0 0 0
(%LBP, +:fwd) 2.09% | -2.33% | -2.09% | -2.33%
KB (m) | 1.521 1.572 0.200 0.207
IEAE AR D, (m) 1.9 0.25




100 L FE AN (SR5T - SM782)

(1) fEsEEEE M RE SR (Propeller Open Water Test) © #ZA4E B B MR 3B H Y B st
PEAEG E) ATOIRIL T A2 RS s B B IR AE -

(2)  AARPRR ERI(Wake Measurement) * ASARBRT 2 H 09 R G EAE (T B R Y
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(3) [ IsERResistance Test) * FHITEAER HHY R sRIGAGREF A FIAER T - 8
BEeEBAREIRIEEEIE ] - BLHESTEBERER R D B R 2 HTT -

(4)  EHESUR(Self Propulsion Test) * &5 & fIHAPH T 5 Rt BB IR A M RE s - Al
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Calm Water Model Tests for
100GT Research Vessel RS240005-P1 22

| PRELIMINARY |

Project Name : Research Ves Length BP : 32.00 m
Ship Model ID : SM782 Draught at FP : 2.20m
Prop. Model ID : SP1045RL Draught at AP : 2.20 m
Test Cond. : Design Displacement : 357. m’
Scale Ratio : 5.2000 Ca x 1000 : 0.40
Cn : 1.000
m:;|<:‘.| ,,,,, | R B
oo | Tl REM 5778 L2
s
g -
z wf
200

MCR 522kW 044kW o

Brake Power (kW)
8
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S
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Ship speed (knots)

@
o

“o 150

Figure 7 Full scale Prediction of Powering Performance (Design)
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Calm Water Model Tests for
300GT Research Vessel RS240005-P2 22

| PRELIMINARY |

Project Name : Research Ves Length BP s 35.05 m
Ship Model ID : SM783 Draught at FP : 2.72 m
Prop. Model ID : SP1047RL Draught at AP : 2.72 m
Test Cond. : Design Displacement : 543. n’
Scale Ratio : 7.6000 Ca x 1000 : 0.40

Cn : 1.000

Trials RPM = 355.4

N (RPM)

CR 820kW x 2 = 1640kW

1400

1200

Brake Power (kW)
g
8

600

400

n Trials 13.88 kts

40 50 60 70 8.0 8.0 100 10 120 130 140 150

Ship speed (knots)

Figure 7 Full scale Prediction of Powering Performance (Design)
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Samsung Ship Model Basin
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Total Solution Provider in = Vision of SsB
Hydrodynamics ;. pr I

pertise and solutions in hydrodynamics of
ships and offshore structures. Our vision is
to develop ships and offshore structures that
meet clients' expectations. SSMB has one of
the world's largest commercial towing tanks
and cavitation tunnels with about 150 ex-
perienced research engineers. Capability of
SSMB does not only stay in analysis of model
testresults but extend to estimate of full scale
performances with databases of model tests
and sea trials. SSMB is putting its utmost ef-
fort to meet, and even exceed, the clients' ex-
pectations through the latest technologies in
simulations, model tests, and sea trial meas-
urement.
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HiStOI’ Role of SSMB In rapidly changing market of ship and offshore industries, clients  Not limited in form of drawings, the optimized design solution is ex-
y are to request various requirements for successful project. SSMB tended to actual ships and offshore structures via validation process-

170K LNG FSRU gl’:&?::_u provides optimized solution through processes of designs based es of production at SHI shipyard. Sea trial data of full scale ships and
780P RoPax on extensive experiences, sophisticated simulations and model test  offshore structures returns to SSMB as valuable feedback for further
Completeq 266K Twin LNGC Production Semi 90K IBOC validation to satisfy the clients’ needs and step up as a leader in the  improvement in simulations and model tests.
Construction of 6,500TEU for North West industry.
Towing Tank and Container » 96K Drillship Australia
Cavitation Tunnel 8.000TEU WTIV
: 308K VLCC C'ontainer » 145K LNG SRV
Joined [TTC FLNG for North ég':g?::,u
West Australia
185K Bulk
Carrier

0

Y
\Wa¥  /aVa™ "4

K75

1997

Kl
V.
o«

1998
Concept design Designated as 156K Lightering
of SSMB a National Vessel
Research Lab. 10th Anniversary 400K VLOC 87K VLEC
of SSMB FSU for
1,000P RoRo North Sea FLNG for
* 217K Twin » 70K Arctic Southeast Asia
1st Official Test LNGC Shuttle
FPSO for 500th Model Ships
West Africa FDS
e 700th Model Propellers

North Sea




308K VLCC [ 780P Ro-Pax
Samsung Model No. 010 Samsung Model No. 206

|

Model List Model Type = WML amm e R —

Tanker Container Ship  Passenger Ship LNGC Drillship FLNG, FPSO ETC.
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024 025 026 027 028 029 030 031 032 033 034 035 036 037 038 039 040 041 ) 043 044 045 046 047
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FACILITIES AND
TEST CAPABILITIES

Cavitation Tunnel

Ocean Engineering Basin
(CGIE))
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Facilities and Test Capabilities e
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~Towing E_r)k

Towing Tank

Dimension

LxBxD:400m x 14m x 7m

Carriages

Linear Induction Motor Driven

Maximum Speed : 18.0 m/s (carriage #1),
5.0 m/s (carriage #2)

Wave Generator
Multi-plunger Type
Max.Wave Height : 0.5m

No. 2 Carriage No. 1 Carriage

Mid-Gate for Manoeuvring Wave Maker
Simultaneous Test Carriage

B 1,

400m

m

Towing Tank

e — | —

Flow Visualization

Facilities and Test Capabilities Towing Tank

SSMB has one of the world's largest commercial towing tanks to
focus on improving hydrodynamic performances of ship and off-
shore structures, and developing new products. The tank is 400m
in length, 14m in width, and 7m in depth. Two towing carriages are
driven by linear induction motors with low noise and vibration; one
carriage has a maximum speed of 18m/s for high-speed ships, and
the other has a maximum speed of 5m/s for ordinary ships. Also, a
wave generator consisting of 40 independent plungers can simulate
real sea states.

Propeller Open Water 1 PMM Test

The towing tank at SSMB is capable of testing various models in-
cluding powering, manoeuvring, and seakeeping performance. In
addition to the standard tests, flow visualizations and local flow
measurements are performed for further research. Rigorous re-
search activities thus drive development of safe and efficient ships
and offshore structures with superior hydrodynamic performance in
actual sea conditions. SSMB always provides the expertise in marine
hydrodynamics to comply with clients’ requests.

Test Capabilities

Powering
= Calm Water Resistance Test
= Propeller Open Water Test
= Self Propulsion Test
= Wave Pattern Analysis
= Flow Visualization
= Local Flow Measurement

Seakeeping
= Motions and Speed Loss Test in Waves
= Green Water and Impact Load Test
= Springing and Whipping Test
= Parametric Roll Test

Manoeuvring
= PMM (Planar Motion Mechanism) Test
= Rudder Open Water Test
= Towing Stability & Load Test
= Free Sailing Test
= Crabbing Test



Facilities and Test Capabilities

Cavitation Tunnel

Test Capabilities

Cavitation
= Cavitation Observation (Propeller, Rudder)

= Pressure Fluctuation Measurement

= Cavitation Inception Test
= Propeller Erosion Test

= Underwater Noise Test

Visualization
= Wake Measurement by PIV / Pitot Tube

= Paint Test
= Tuft Test

Cavitation Tunnel

As one of the large commercial cavitation tunnels, a low-noise cavitation
tunnel was constructed at SSMB in 1996. SSMB has two different test
sections. No.1 section is 6m in length, 1.2m in width, and 1.2m in depth
to enable high-speed model tests with a tunnel flow speed up to 28m/s.
With the dimension of 12m, 3m, and 1.4m in length, width and depth,
respectively, No.2 section can accommodate the entire model ship maxi-
mum length of 10m. In No.2 section, 650 tons of water inside the tunnel
is circulated up to 12m/s by an impeller.

= -
-

. : 2 ‘ £
Cavitation Observation " |
s A
u-——d——ﬂ
_ '& |
—
L

SSMB provides high quality model tests, which enables cost effective
and accurate prediction of cavitation performances such as inception
speed, cavitation extent, and propeller induced hull pressure fluctuation
and rudder cavitation with reliable wake field as the entire model ship is
installed on the tunnel. Cavitation tests are valuable tools for measuring
and visualizing the flow field to design efficient propellers with low noise
and vibration, and to develop energy saving devices.

|
- R
"
Underwateghloise Test "'&\ \" !
-

"

e

Cavitation Tunnel

Test Section #1
LxBxD:6mx1.2mx 1.2m
Max. Flow Spaeed : 28 m/s
Pressure Range : 0.1 ~ 4.0 bar

Test Section #2
LxBxD:12mx 3.0m x 1.4m
Max. Flow Speed : 12 m/s
Pressure Range : 0.1 ~ 4.0 bar

Facilities and Test Capabilities

Cavitation Tunnel 15

13m

36m



Facilities and Test Capabilities

Ocean Engineering
Basin (KRISO)

SSMB has a solid cooperation with KRISO
(Korea Research Institute of Ships and
Offshore Engineering) in ship and offshore
researches. SSMB not only cooperates
with KRISO in engineering projects but also
leases KRISO's Ocean Engineering Basin
in a long-term agreement since 2006. Re-
alistic environments with waves, wind and
current can be simulated in KRISO's Ocean
Engineering Basin.

KRISO's Ocean Engineering Basin is capa-
ble of various offshore model tests such as
seakeeping, mooring, ship-to-ship operabil-
ity, and dynamic positioning tests. Also, a
15.5m deep pit is available for model tests
on TLP which requires ultra-deep water.

Ocean Engineering Basin (KRISO)
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0000000

Ocean Engineering Basin (KRISO)

LxBxD:56mx30mx 3.5m

Pit dia. x Depth (from water surface) = 5m x 15.5m
CPMC (Computerized Planar Motion Carriage)
Multi-directional Wave Generator

Wind & Current Generator

0000000000000

Test Capabilities

Seakeeping
= Motion Test in Waves
= Green Water and Impact Load Test
= Springing and Whipping Test
= Offloading Operability Test

Position Keeping
= DP (Dynamic Positioning) Test
= Turret / Spread Mooring Test
= DP assisted Mooring Test
= TLP (Tension Leg Platform) Test

Manoeuvring
= Computerized Motion Test
= Free Sailing Test

Marine Operation
= Lifting & Mating Test

Offshore Renewable Energy
= Floating Wind Turbine Test
= Wave Energy Converter Test

Effgineering Basin (KRISO)

Dynamic Positioning Test on Drillship Motions in Waves on Semi Rig

Turret Mooring on FLNG
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Hull Form Design

Propeller Design

Seakeeping & Manoeuvring

Energy Saving Device Development
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Hull Form
Design

Research in hull form optimization at SSMB, covering from tankers to high-
speed cruisers, has been progressed to provide the world-class ships. Hull
form optimization starts with a statistical approach using in-house data-
base. Then the hull forms are evaluated based on CFD calculations to pick
the most probable hull form and verified its powering performance
through the model tests in the towing tank.

Performance Analysis Based on Model Test

This process to design the best hull form takes from a year to several years
of continuous efforts. Results of such researches have been applied to all
contracted ships, which have been highly acclaimed for their exceptional
performance from the clients. SSMB continues research on further im-
provement in hull form performance and development of newly fashioned
hull forms for future market.

ept Hull Form Study

Container Ship




Propeller
Design

Various Propeller Designs

Generally, propeller design is to find an optimum point to satisfy propul-
sive and vibratory performance. Propeller with the best performance can
be designed through selection of diameter, blade area ratio, blade cross
section, combination of various design parameters. Our propeller design
technology is more advanced than that of any other ship-builders or com-
petitors. STAR (Samsung Tip Advanced Rake) propeller was developed by
adoption the winglet in airplane, propulsive efficiency improvement and

lower propeller excitation force were achieved simultaneously.
Furthermore, optimization method such as genetic algorithm and high
accurate CFD simulations are also applied to the propeller design. Based
on accumulated model test and full scale data, SSMB has confidence in
propeller performance and is ready to provide the world-best propeller for
client.

Observatiol

Propeller Cavitation

Self-propulsion Performance

Propeller Design




Seakeeping &
Manoeuvring

SSMB provides the service of evaluating seakeeping and manoeuvring
performances of vessels. Seakeeping performance is evaluated by numer-
ical analysis and model tests in terms of global motions and speed loss
in waves, parametric roll motion, slamming, and green water loads. SSMB
designs rudders for the SHI's contracted ships and the manoeuvrability is
evaluated by the numerical models based on the captive model test and

sea trial database. Free sailing model test and CFD analysis can be used.
Recently, towing stability for large offshore structures becomes an issue in
offshore projects. Towing stability and loads for large offshore structures
can be fully estimated by the model test with the advantage of very long
towing tank.

_

e

Segmented Model Test for Springing & Whipping

Rudder Design




2 ESD (Energy Saving Device) is an effective method to reduce fuel consump-  -SAVER Fin (SAmsung Vibration and Energy Reduction Fin) 2 SSMB aims to enhance ship's operational efficiency and safety by merging ~ onshore office, and to optimize operational efficiency through managing
Energy Saving Smart Ship

tion and CO, emissions. The strongest advantage that ESD has is that they -SARB (Samsung Asymmetric Rudder Bulb) shipbuilding technology and ICT, and to pursue unmanned ship develop-  and controlling the target ship. In addition, SSMB provides engineering ser-
Device can be designed, applied and installed on both existing and newly built -SAVER Stator (SAmsung Vibration and Energy Reduction Stator) Development ment, that is, a ship can be operated by remote control. For this, SSMB has  vices to optimize operational performance and to prevent machinery failure
ships. In order to meet the needs of the clients, SSMB has developed its -SAVER Air (SAmsung Vibration and Energy Reduction Air lubrication system) developed a system whose purposes are to support economic, safe and  based on ship's operational data analysis.
own unique ESDs: -SPCB (Samsung Propeller Cap Blade convenient operation of ship, to monitor operating state of ship from
Development . R ° ° S °
X
—
———

HEADING @ NAVIGATION INFORMATION

# ENERGY EFFICIENCY INFORMATION 1. Machinery Eichancy 2 Pinpalsian Efickdney
ME GiE 1 i, Wam,

) GOOD 97%

Onshore Monitoring Solution
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OFFSHORE
ENGINEERING
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Engineering & Development for
Offshore Structures

Engineering & Development for
Drilling Equipment

CFD Applications




Offshore Engineering Engineering & Development for Offshore Str Engineering Engineering-&-Bevelopment for offshore Structures 31

2 2 SSMB has been fully dedicated to the FEED and EPCI offshore projects of
Engineering & d e

FPSOs, FLNGs, Semi-submersibles in terms of global performance analy-

Development ses which include wave induced loads and motions, air gap, slamming and

hydrodynamic loads, mooring & riser dynamics and dynamic positioning.

for Offshore Not only analytical analyses but also SSMB provides high quality model . - ' ! : ' ._: — | : : . : S e :: s

tests. Our experienced researchers also manage the model tests in co-
Structures operative model basins from preparing specifications to analyzing the
results. In addition to the hydrodynamic performances, SSMB provides
advanced structural engineering services for the offshore projects.
Efforts to deliver better engineering solutions are kept through the internal
research projects and the cooperation with the engineering communities
participating in JIPs. Based on the engineering capabilities and experienc-
es on offshore floating structures, SSMB has tried to develop the better
designs of our own drillships, semi-rigs, FLNGs, and production platforms.

4h
A
g
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L

S i W B 1 Motions and Airgap in Waves (L)
¥ DP Assisted Mooring (R)

Semi Rig

Structural Analysis (L)
Green Water on FLNG (R)

Marine Operations (L)
Ship to ship Offloading Operability (R)
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CFD Applications
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A wide variety of complicated flow problems is observed in offshore engineering; some can be
investigated via model tests. Such flow problems can be investigated through CFD simulations
instead of model tests. SSMB has tried to set up CFD simulations on various flow phenomena
to evaluate global performance, seakeeping, wind & current loads, impact loads, VIM (Vortex
Induced Motion), damping and added mass coefficients of offshore structures. Technical sup-
ports on aero & hydrodynamic performances of ships and offshore structures can be provided
to the clients at the early design stage.

= Wind Load = Ship-to-ship-Moered
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Samsung Ship Model Basin
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Calm Water Model Tests for
100GT Research Vessel

RS240005-P1
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PRELIMINARY

Table 1 Open Water Characteristics of the Design Propeller (SP1045RL)

Results of Propeller Open Water Tests

Number of Blades
Model Scale Ratio
Section Type

Number of Propeller 2
Diameter of Ship Prop : 1.300 m
Diameter of Model Prop: 0.250 m
Expanded Area Ratio 0.3984
Chord-Dia Ratio (0.7r): 0.21962
Water Temperature 0 22.6 deg C
Propeller Design J g 0.55
Blade Roughness Kp : 30.0 e-6

[Remarks] All tests have been performed in SSMB.

Pitch-Dia Ratio (0.7r):

: Given

Thick-Dia Ratio (0.7r):  0.02439
Propeller Revolutions : 17.00 rps
Reynolds Number ;

Test Date

76.6323
17.2733
10.3904

6.7353

4.5857
3.2278
2.3231
1.6949
1.2437

0.9101
0.6570
0.4601
0.3032
0.1751

J Kt 10*q
0.000 0.3242 0.3277
0.100 0.3009 0.3174
0.200 0.2713 0.3006
0.250 0.2550 0.2903
0.300 0.2380 0.2790
0.350 0.2206 0.2666
0.400 0.2028 0.2533
0.450 0.1847 0.2390
0.500 0.1664 0.2237
0.550 0.1477 0.2072
0.600 0.1287 0.1893
0.650 0.1090 0.1699
0.700 0.0885 0.1487
0.750 0.0670 0.1253
0.800 0.0440 0.0993
0.850 0.0192 0.0704
0.880 0.0032 0.0514

[Kt]  0.324212E+00 -0.189960E+00 -0.491718E+00 0.675015E+00 -0.388562E+00
[Kq] ~ 0.327654E-01 -0.618367E-02 -0.449502E-01 0.484649E-01 -0.340198E-01

[polynomial fit] value = a(0) + a(1)*j*1 + a(2)*j*2 + a(3)*j*3 + a4)*j*4
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Kt, Kgx10, 1,

Project Name
Prop. Model ID
Diameter

Scale Ratio
Section Type
Date of Test

PRELIMINARY

CSBC Research VEAR - 0.3984
SP1045RL P/D (0.7R) : 0.7675
0.2500 M c/D (0.7R) : 0.2196
5.2000 T/D (0.7R) :  0.0244
Given Rn Model x10° 0.5607
04-SEP-24

o 2. BE PR A T T R N R S B S e RO W U TR, T ) B )
) f SEl e e e b e it e
WSRO e p b
wpE A I
N Cht e e RSN Soud D aed sumaa R nacRaKu
0.0 01 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9
Advance Coefficient (J)

Figure 1 Open Water Characteristics of the Design Propeller (SP1045RL)
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Table 2 Result of Wake Measurement (Axial Velocity)

Project Name : CSBC Research Velength BP i 32.00 M
Ship Model ID : SM782 Draught FP i 2.20 M
Test Condition : Design Draught AP : 2.20 M
Scale Ratio : 5.2000 Propeller Dia. : 1.30 M
Water Temperature: 22.60 deg Density ;o 997.52 kg/m3
Test Date : 04-SEP-24 Ship Speed : 12.00 kts
Remarks : 100GT, PORT Side
AXIAL VELOCITY COMPONENT
PDSIIION NONDIMENSIONAL RADIUS (r/R)
s I L e
(DEG) 0.300 0.500 0.700 0.900 1.100
0.0 0.882 0.818 0.697 0.622 0.592
5.0 0.897 0.824 0.714 0.637 0.622
10.0 0.905 0.830 0.724 0.658 0.645
20.0 0.913 0.835 0.745 0.688 0.699
30.0 0.928 0.855 0.786 0.725 0.733
45.0 0.939 0.892 0.837 0.788 0.790
60.0 0.967 0.941 0.910 0.881 0.864
75.0 0.980 0.972 0.960 0.950 0.953
90.0 0.985 0.990 0.990 0.988 0.987
105.0 0.986 0.994 0.994 0.993 0.990
120.0 0.988 0.993 0.994 0.995 0.999
135.0 0.986 0.991 0.992 0.99 0.997
150.0 0.985 0.995 1.000 0.999 0.999
165.0 0.977 0.993 0.997 0.999 0.996
180.0 0.975 0.989 0.993 0.998 0.992
195.0 0.981 0.987 0.990 0.99 0.997
210.0 0.983 0.984 0.987 0.993 0.993
225.0 0.985 0.981 0.980 0.984 0.985
240.0 0.981 0.985 0.984 0.982 0.975
255.0 0.974 0.980 0.978 0.971 0.965
270.0 0.970 0.972 0.970 0.964 0.963
285.0 0.960 0.953 0.949 0.949 0.953
300.0 0.938 0.921 0.909 0.895 0.900
315.0 0.854 0.857 0.841 0.799 0.746
330.0 0.765 0.776 0.708 0.637 0.536
340.0 0.737 0.747 0.681 0.590 0.509
350.0 0.801 0.750 0.695 0.624 0.564
355.0 0.840 0.782 0.678 0.600 0.547
360.0 0.878 0.822 0.704 0.613 0.597

-Results are given as a fraction of the speed.
-The position angle is measured in degrees in counter-clockwise

Note:

direction from top position.
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Table 3 Result of Wake Measurement (Radial Velocity)

Project Name

Ship Model ID . SM782 Draught FP
Test Condition : Design Draught AP
Scale Ratio 5.2000

: CSBC Research VelLength BP

Propeller Dia. :

SISININ

(S EASTAN R
SoooS
Tz

Water Temperature: 22.60 deg Density 997 .52 kg/m3
Test Date : 04-SEP-24 Ship Speed 12.00 kts
Remarks : 100GT, PORT Side
RADIAL VELOCITY COMPONENT
POSITION NONDIMENSIONAL RADIUS (r/R)
ANBLE.  ommesnccmimmmm o oo o it it o s 5 R
(DEG) 0.300 0.500 0.700 0.900 1.100
0.0 0.100 0.122 0.101 0.087 0.105
5.0 0.110 0.121 0.103 0.093 0.106
10.0 0.114 0.121 0.103 0.099 0.104
20.0 0.111 0.112 0.106 0.098 0.090
30.0 0.103 0.105 0.101 0.092 0.073
45.0 0.081 0.088 0.086 0.079 0.070
60.0 0.048 0.058 0.057 0.056 0.051
75.0 0.009 0.015 0.017 0.018 0.014
90.0 0.023 0.027 -0.029 -0.031 0.034
105.0 0.040 0.064 -0.069 -0.072 0.073
120.0 0.047 0.095 -0.104 -0.108 0.110
135.0 0.046 0.120 -0.134 -0.138 0.140
150.0 0.044 0.137 -0.157 -0.167 0.164
165.0 0.030 0.151 -0.171 -0.183 0.179
180.0 0.043 0.158 -0.176 -0.188 0.184
195.0 0.098 0.157 -0.171 -0.181 0.182
210.0 0.114 0.142 -0.153 -0.164 0.166
225.0 0.104 0.113 -0.120 -0.130 0.133
240.0 0.075 0.076 -0.078 -0.081 0.082
255.0 0.039 0.028 -0.026 -0.026 0.023
270.0 0.002 0.022 0.027 0.028 0.033
285.0 0.047 0.068 0.077 0.079 0.080
300.0 0.079 0.108 0.118 0.119 0.125
315.0 0.083 0.119 0.137 0.143 0.149
330.0 0.058 0.099 0.098 0.094 0.092
340.0 0.048 0.104 0.106 0.088 0.083
350.0 0.076 0.121 0.146 0.141 0.140
355.0 0.088 0.117 0.117 0.104 0.106
360.0 0.101 0.126 0.102 0.084 0.105
Note -Results are given as a fraction of the speed.

- The position angle is measured in degrees in counter-clockwise

direction from top position.

-Outward radial velocities are considered positive.
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Table 4 Result of Wake Measurement (Tangential Velocity)

Project Name : CSBC Research Velength BP i 32.00 M
Ship Model ID : SM782 Draught FP ; 2.20 M
Test Condition : Design Draught AP ; 2.20 M
Scale Ratio o 5.2000 Propeller Dia. : 1.30 M
Water Temperature: 22.60 deg Density ;o 997.52 kg/m3
Test Date : 04-SEP-24 Ship Speed ! 12.00 kts
Remarks : 100GT, PORT Side
TANGENTIAL VELOCITY COMPONENT
POSITION NONDIMENSIONAL RADIUS (r/R)
T I e T e
(DEG) 0.300 0.500 0.700 0.900 1.100
0.0 -0.084 0.062 -0.041 0.040 -0.071
5.0 -0.098 0.068 -0.053 0.049 -0.096
10.0 0.111 0.079 -0.057 0.064 -0.115
20.0 0.139 0.099 -0.082 0.089 -0.142
30.0 0.172 0.126 -0.108 0.108 -0.142
45.0 0.211 0.166 -0.145 0.136 -0.151
60.0 0.248 0.204 -0.183 0.170 -0.170
75.0 0.276 0.221 -0.202 0.194 -0.193
90.0 0.284 0.220 -0.202 0.193 -0.188
105.0 0.279 0.204 -0.186 0.177 -0.173
120.0 0.260 0.175 -0.161 0.154 -0.150
135.0 0.208 0.135 -0.122 0.120 -0.117
150.0 0.113 0.085 -0.080 0.080 -0.079
165.0 0.011 0.032 -0.031 0.034 -0.034
180.0 0.074 0.026 0.022 0.016 0.014
195.0 0.151 0.084 0.075 0.071 0.065
210.0 0.206 0.136 0.125 0.122 0.116
225.0 0.234 0.176 0.167 0.167 0.164
240.0 0.246 0.206 0.198 0.198 0.199
255.0 0.247 0.219 0.213 0.211 0.212
270.0 0.237 0.216 0.211 0.209 0.207
285.0 0.210 0.197 0.195 0.195 0.194
300.0 0.169 0.160 0.161 0.161 0.168
315.0 0.117 0.111 0.113 0.112 0.104
330.0 0.049 0.055 0.051 0.060 0.040
340.0 0.005 0.023 0.021 0.022 -0.004
350.0 0.066 0.032 -0.003 0.002 -0.023
355.0 0.077 0.053 -0.026 0.015 -0.047
360.0 0.089 0.063 -0.041 0.036 -0.078

Note: -Results are given as a fraction of the speed.

-The position angle is measured in degrees in counter-clockwise
direction from top position.
-Clockwise tangential velocities are considered negative
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Table 5 Result of Wake Measurement (Mean Velocity)

Project Name : CSBC Research VelLength BP 32.00 M
Ship Model ID : SM782 Draught FP 2.20 M
Test Condition : Design Draught AP : 2.20 M
Scale Ratio 5.2000 Propeller Dia. : 1.30M
Water Temperature: 22.60 deg Density 997.52 kg/m3
Test Date : 04-SEP-24 Ship Speed 12.00 kts
Remarks : 100GT, PORT Side
CIRCUMFERENCIAL MEAN VELOCITY COMPONENTS
RADIUS AXIAL RADIAL TANGENTIAL
(r/R) (VAIV) (VR/V) (VT/V)

0.200 0.795 0.006 0.015

0.300 0.943 0.003 0.015

0.400 0.942 0.003 0.011

0.500 0.933 0.010 0.006

0.600 0.922 0.013 0.002

0.700 0.911 0.014 0.001

0.800 0.901 0.016 0.002

0.900 0.891 0.019 0.002

1.000 0.884 0.020 0.000

Note:

VOLUMETRIC MEAN OF VA
( HUB RATIO : 0.20 )

NOMINAL WAKE FRACTION (WN)

-Results are given as a fraction of the

Speed.

-The position angle is measured in degrees in counter-clockwise

direction from top position.

-Outward radial velocities are considered positive.
-Clockwise tangential velocities are considered negative.
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Table 6 Harmonic Analysis of Velocity Components (0.3r/R)

Project Name : CSBC Research VelLength BP 32.00 M
Ship Model ID . SM782 Draught FP 2.20 M
Test Condition : Design Draught AP ; 2.20 M
Scale Ratio : 5.2000 Propeller Dia. : 1.30 M
Water Temperature: 22.60 deg Density 997 .52 kg/m3
Test Date : 04-SEP-24 Ship Speed 12.00 kts
Remarks : 100GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 0.300
AXTAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.943 0.000 0.943 0
1 0.065 0.022 0.068 162
2 0.037 0.027 0.046 144
3 0.008 0.024 0.025 108
4 0.004 0.020 0.021 80
5 0.012 0.013 0.017 47
6 0.009 0.006 0.011 35
7 0.006 0.002 0.007 16
8 0.004 0.000 0.004 5
RADIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.003 0.000 0.003 0
1 0.091 0.005 0.091 3
2 0.011 0.013 0.017 49
3 0.017 0.025 0.030 125
4 0.003 0.004 0.005 57
5 0.002 0.009 0.009 100
6 0.007 0.001 0.007 7
7 0.001 0.003 0.003 72
8 0.003 0.001 0.003 15
TANGENTIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.015 0.000 0.015 180
1 0.064 0.265 0.272 104
2 0.011 0.028 0.030 69
3 0.017 0.002 0.017 174
4 0.001 0.003 0.003 78
5 0.003 0.004 0.005 125
6 0.003 0.000 0.003 177
7 0.001 0.003 0.003 67
8 0.001 0.002 0.002 113

Note:

V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(Oé + SUMLC(K)*COS(K*theta-PHI(K)]
=1=28
C(K) = SQRT(A(K)"2 + B(K)*2)
PHI(K) = ARCTAN(B(K)/(A(K))
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Table 7 Harmonic Analysis of Velocity Components (0.5r/R)

Project Name : CSBC Research Velength BP 32.00 M
Ship Model ID . SM/782 Draught FP 2.20 M
Test Condition : Design Draught AP : 2.20 M
Scale Ratio : 5.2000 Propeller Dia. : 1.30 M
Water Temperature: 22.60 deg  Density 997.52 kg/m3
Test Date : 04-SEP-24 Ship Speed 12.00 kts
Remarks : 100GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 0.500
AXIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.933 0.000 0.933 0
1 0.092 0.015 0.093 171
2 0.048 0.011 0.050 167
3 0.013 0.012 0.018 137
4 0.003 0.010 0.010 71
5 0.006 0.009 0.011 57
6 0.005 0.005 0.007 43
7 0.005 0.003 0.005 29
8 0.002 0.002 0.003 36
RADIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.010 0.000 0.010 180
1 0.145 0.018 0.146 7
2 0.011 0.005 0.012 154
3 0.009 0.009 0.013 137
4 0.002 0.003 0.004 114
5 0.002 0.002 0.003 47
6 0.003 0.000 0.003 9
7 0.003 0.000 0.003 7
8 0.001 0.001 0.002 39
TANGENTIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.006 0.000 0.006 180
1 0.037 0.213 0.217 100
2 0.005 0.008 0.010 121
3 0.002 0.006 0.006 105
4 0.003 0.003 0.004 129
5 0.002 0.001 0.003 156
6 0.002 0.000 0.002 176
7 0.001 0.000 0.001 174
8 0.001 0.001 0.001 153

Note:

V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(0) + gUH[g(K)*CDS(K*theta-PHIfK)]
K = —
C(K) = SQRT(ACK)"2 + B(K)*2)
PHI(K) = ARCTAN(B(K) /(A(K))
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Table 8 Harmonic Analysis of Velocity Components (0.7r/R)

Project Name : CSBC Research Velength BP 32.00 M
Ship Model ID . SM782 Draught FP 2.20 M
Test Condition : Design Draught AP : 2.20 M
Scale Ratio : 5.2000 Propeller Dia. : 1.30 M
Water Temperature: 22.60 deg Density 997 .52 kg/m3
Test Date : 04-SEP-24 Ship Speed 12.00 kts
Remarks : 100GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 0.700
AXIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.911 0.000 0.911 0
1 0.131 0.010 0.131 176
2 0.070 0.004 0.070 177
3 0.024 0.008 0.025 162
4 0.000 0.009 0.009 87
5 0.004 0.009 0.010 63
6 0.004 0.004 0.006 45
7 0.004 0.000 0.004 0
8 0.002 0.002 0.003 48
RADIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.014 0.000 0.014 180
1 0.154 0.024 0.156 9
2 0.018 0.007 0.019 159
3 0.011 0.005 0.012 155
4 0.003 0.003 0.004 137
5 0.002 0.001 0.002 40
6 0.004 0.000 0.004 6
7 0.002 0.002 0.003 40
8 0.001 0.004 0.004 69
TANGENTIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.001 0.000 0.001 0.
1 0.029 0.201 0.203 -98.
2 0.006 0.008 0.010 126,
3 0.000 0.008 0.008 88.
4 0.002 0.004 0.005 116.
5 0.001 0.001 0.002 117.
6 0.000 0.000 0.000 -89.
7 0.000 -0.001 0.001 -73.
8 0.000 0.000 0.000 -84.
Note: V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(O})( + SUMLC(K)*COS(K*theta-PHI(K)]
=1-~8
C(K) = SQRT(A(K)*2 + B(K)*2)
PHI(K) = ARCTAN(B(K) /(ACK))
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Table 9 Harmonic Analysis of Velocity Components (0.9r/R)

Project Name : CSBC Research Velength BP 32.00 M
Ship Model ID . SM782 Draught FP 2.20 M
Test Condition : Design Draught AP : 2.20 M
Scale Ratio ;o 5.2000 Propeller Dia. : 1.30 M
Water Temperature: 22.60 deg Density 997 .52 kg/m3
Test Date : 04-SEP-24 Ship Speed 12.00 kts
Remarks : 100GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 0.900
AXIAL COMPONENT KA BK) K PHICK)
0 0.891 0.000 0.891 0
1 0.168 0.009 0.168 177
2 0.087 0.004 0.087 177
3 0.030 0.009 0.031 163
4 0.002 0.014 0.014 83
5 0.008 0.012 0.015 56
6 0.006 0.006 0.008 46
7 0.004 0.000 0.004 2
8 0.002 0.002 0.003 44
RADIAL COMPONENT K A(K) B(K) C(K) PHI(K) '

Note:

V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(Of{ + EUM[g(K)*COS(K*theta-PHI(K)J
C(K) = SQRT(A(K)*2 + B(K)*2)
PHI(K) = ARCTAN(B(K) /(A(K))
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Table 10 Harmonic Analysis of Velocity Components (1.1r/R)

Project Name : CSBC Research Velength BP ; 32.00 M
Ship Model ID . SM782 Draught FP 2.20 M
Test Condition : Design Draught AP ; 2.20 M
Scale Ratio : 5.2000 Propeller Dia. : 1.30 M
Water Temperature: 22.60 deg Density o 997.52 kg/m3
Test Date . 04-SEP-24 Ship Speed z 12.00 kts
Remarks . 100GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 1.100
AXTAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.879 0.000 0.879 0
1 0.185 0.018 0.186 174
& 0.098 0.017 0.100 170
3 0.033 0.025 0.042 143
4 0.004 0.030 0.030 83
5 0.015 0.020 0.025 53
6 0.009 0.007 0.011 38
7 0.004 0.003 0.005 31
8 0.002 0.006 0.006 75
RADIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.019 0.000 0.019 180
1 0.154 0.028 0.157 10
2 0.023 0.012 0.026 152
3 0.013 0.005 0.014 156
4 0.000 0.002 0.002 102
5 0.003 0.003 0.004 44
6 0.006 0.003 0.007 27
7 0.006 0.001 0.006 5
8 0.003 0.002 0.004 32
TANGENTIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.006 0.000 0.006 180
1 0.040 0.197 0.201 101
2 0.022 0.003 0.022 172
3 0.005 0.003 0.006 153
4 0.005 0.001 0.006 169
5 0.000 0.002 0.002 102
6 0.003 0.004 0.005 51
7 0.003 0.004 0.004 55
8 0.001 0.001 0.002 52

Note:  V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]
= C(0) + SUM[C(K)*COS(K*theta-PHI(K)]
where, K=1~8
C(K) = SQRT(A(K)"2 + B(K)"2)
PHI(K) = ARCTAN(B(K)/(A(K))
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Project Name : CSBC Research Ves Length BP : 32.00 M
Ship Model ID : SM782 Draught FP : 2,20 M
Test Cond. : Design Draught AP : 2,20 M
Scale Ratio : 5.2000 Propeller Dia.: 1.30 M
Test date : 04-SEP-24 Ship Speed : 12.00 kts
Remarks : 100GT, PORT Side
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Figure 2 Circumferential Distributions of Velocity Components
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Project Name : CSBC Research Ves Length BP 32.00 M
Ship Model ID : SM782 Draught FP 2.20 M
Test Cond. : Design Draught AP 2.20 M
Scale Ratio : 5.2000 Propeller Dia.: 1.30 M
Test date : 04-SEP-24 Ship Speed 12.00 kts
Remarks : 100GT, PORT Side
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Figure 3 Radial Distribution of Circumferential Mean Velocity
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Project Name
Ship Model ID
Test Cond.
Scale Ratio
Test date
Remarks

CSBC Research Ves Length BP

sSM782 Draught FP
Design Draught AP g
5.2000 Propeller Dia.:
04-SEP-24 Ship Speed

100GT, PORT Side

Propeller Diameter

Figure 4 Iso-axial Velocity Contours
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1.30 M
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Project Name
Ship Model ID
Test Cond.
Scale Ratio
Test date
Remarks

CSBC Research Ves Length BP

SM782 Draught FP
Design Draught AP
5.2000 Propeller Dia.:
04-SEP-24 Ship Speed

100GT, PORT Side

=0

Propeller Diameter

PRELIMINARY

32.00 M
2.20 M
2.20 M

1.30 M

12.00 kts

270°

— ——

Figure 5 Transverse Velocity Vectors
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Project Name : CSBC Research Ves Length BP : 32.00 M
Ship Model ID : SM782 Draught FP : 2,20 M
Test Cond. : Design Draught AP 1 2.20 M
Scale Ratio : 5.,2000 Propeller Dia.: 1.30 M
Test date : 04-SEP-24 Ship Speed : 12.00 kts
Remarks : 100GT, PORT Side
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Figure 6 Radial Distributions of Harmonic Amplitudes of Velocity

47



Calm Water Model Tests for
100GT Research Vessel RS240005-P1

18

PRELIMINARY

Table 11 Results of Resistance Test (Design)

Project Name : Research Vessel
Ship Model ID : SM782

Test Date : 05-SEP-24

Test Option : 100GT

Test Draught : Design

Scale Ratio ;5,200

Water Temperature
Standard Temp
Density (Fresh)
Density (Sea)
Viscosity (Fresh)
Viscosity (Sea)

22.60 Deg C
15.00 Deg C
997 .52 kg/m3
1025.90 kg/m3
0.94345e-6 m2/s
1.18829%-6 m2/s

womw mw uw unon

Vs Rns Cfs Cts Rts
(kts) (e-9) (e+3) (e+3) (kN)
4.50 0.065 2.222 4.448 4
6.00 0.086 2.129 4.876 8
7.50 0.108 2.061 5.421 13
9.00 0.129 2.008 6.333 22
10.50 0.151 1.965 8.127 38
12.00 0.172 1.929 10.052 62

Trim by bow is defined to be positive.

48

Length BP = 32.00m
Length WL = 33.14m
Draught at FP = 2.20m
Draught at AP = 2.20m
Breadth = 7.50 m

Wetted Surface Area= 3j 6. m2
Displacement Volume= 357. m3

Bilge Keel Area = 0.00 m2
T.Proj Area abv WL = 40.00 m?
Hull Roughness(e6) = 150. m
Ca*1000 = 0.4000
Cas*1000 = 0.0000
Cair*1000 = (0.1267
Ctm Cfm cr Trim

(et3) (et+3) (et3)  (deg)

PE PE Sinkage
(kW) (PS) FP (m) AP
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Table 12 Results of Self Propulsion Test (Design)

Project Name

Ship Model ID : SM782
Propeller ID  : SP1045RL
Test Date : 05-SEP-24
Test Option :100aT
Test Draught : Design
Scale Ratio 5.200

Temp Density Viscosity

(DegC) (kg/m3) (m2/s)
Res 22.6 997.5 0.94345e-6
S-P 22.6 997.5 0.94345e-6
Sea 15.0 1025.9 1.1882%e-6

Model -Ship Correlation

Prop Roughness 30.e-6m
Hull Roughness = 150.e-6 m

: Research lVessel

Length BP
Length WL
Draught at FP
Draught at AP
Breadth
Wetted Surface Area=
Displacement Volume=
Bilge Keel Area =
T.Proj Area abv WL =

nwomonon

Propeller Particulars

0.00 m2
40.00 m2

Number of Propellier
Number of Blades
Propeller Diameter
Pitch/Dia at 0.7r
Chord Length at 0.7r=
Blade thickness 0.7r=
Rn(model) at 0.7r
Expanded Area Ratio
Section Type

Test Date

| IIN}WIE nmn

Ship Model Rtm  SFC
Speed Speed S-P

S-P Rate Thrust Torque
Adv Revs

Model Propeller

Open Water Charact

(10kt)

(100kq)

(kts) (m/s) (N) (N) (J) (rps) (N) (N-m) (J)
4.50 1.015 29.43 3.51 0.656 5.78 13.88 0.577 0.000
6.00 1.354 56.18 5.52 0.634 7.81 27.44 1.085 0.100
7.50 1.692 96.07 7.84 0.610 9.98 48.37 1.830 0.200
9.00 2.030 159.35 10.40 0.578 12.46 82.84 2.997 0.300
10.50 2.369 274.52 13.20 0.532 15.65 147.47 5.084 0.400
12.00 2.707 439.68 16.21 0.493 19.19 242.82 8.104 0.450
13.00 2.933 569.56 18.31 0.474 21.59 319.7510.508 0.500
0.550
0.600
0.650
0.700
0.750
0.800
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Table 13 Propulsion Performance of Full Scale Ship (Design)

Project Name : Research lessel Ship Particulars

Ship Model ID : SM782 i
Propeller ID : SP1045RL Length BP = 32.00m
Test Date : 05-SEP-24 Length WL = 33.14m
Test Option : 100GT Draught at FP = 2.20m
Test Draught : Design Draught at AP = 2.20m
Scale Ratio o 5.200 Breadth = 7.50 m

Wetted Surface Area= 316. m2
Displacement Volume= 357. m3
Bilge Keel Area 0.00 m2
T.Proj Area abv WL 40.00 m2

ITTC Standard Prediction

Ship Fn PE PD S-P Rate Thrust Torque Model Ship
Speed Adv  Revs Wake  Wake
(kts) (kW) (kW)  (J) (rpm)  (kN) (kN-m) (Wtm) (Wts)
4.50 0.128 9 14 0.652 153.14 2 0

6.00 0.171 23 36 0.629 207.11 4 1
00.214 50 78 0.606 264.35 7 1 0.

0.257 102 159 0.575 329.92 12 2 0.113 0.113
0.300 207 337 0.529 414.17 22 4
0.342 383 656 0.490 507.34 36 6
0.371 539 956 0.472 570.78 47 8

Ship Thrust Hull Relative Prop Behind Total Full Scale Propeller
Speed Deduct Effi Effi  Effi Effi Effi  Open Water Charact
(kts) (Thdf) (EtaH) (EtaR) (Eta0) (EtaB) (EtaD) (J) (10Kt) (100Kq)

4.50 0.066 1.000 0.944 0.663 0.626 0.626 0.000 3.242 3.277
6.00 0.077 1.009 0.966 0.656 0.634 0.639 0.100 3.009 3.174
7.50 0.088 1.013 0.983 0.650 0.639 0.647 0.200 2.713 3.006
9.00 0.101 1.014 0.995 0.635 0.632 0.641 0.300 2.380 2.790
0.50 0.114 1.008 1.001 0.610 0.611 0.615 0.400 2.028 2.533
2.00 0.128 0.999 1.001 0.584 0.585 0.584 0.450 1.847 2.390
3.00 0.138 0.989 1.002 0.569 0.570 0.564 0.500 1.664 2.237
0.550 1.477 2.072
0.600 1.287 1.893
0.650 1.090 1.699
0.700 0.885 1.487
0.750 0.670 1.253
0.800 0.440 0.993
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Table 14 Prediction of Powering Performance (Design)

Project Name : Research Vessel
Ship Model ID : SM782

Propeller ID
Test Date
Test Option

: SP1045RL
: 05-SEP-24
: 100GT

Test Draught : Design

Scale Ratio

5.200

Length BP = 32.00m
Length WL = 33.14m
Draught at FP = 2.20m
Draught at AP = 2.20 m
Breadth = 7.50 m
Wetted Surface Area= 316. m2
Displacement Volume= 357. m3
Bilge Keel Area = 0.00 m2
T.Proj Area abv WL = 40.00 m2

Ship Trial Prediction with

0.400, Cn = 1.000, EtaT =0.950

Ca*1000 =
Ship Brake Power
Speed  -reieeieeciian-
(kts) (kW) (PS)
4.50 15 20
6.00 38 52
7.50 82 111
9.00 167 227
10.50 355 482
12.00 690 938
13.00 1007 1369
[Trials]

Vs = 13.11 kts, Ns = 577.8 rpm

at Pb =

1044 kW

[Notes]
- For explanations of abbreviations see list of symbols.

- Reynolds and Froude number based on Lwl= 33.14.

- Frictional resistance determined according to the ITTC-1957 formula.

- A model-ship correlation allowance Ca=0.00040.

- A extra resistance due to steering Cas= 0.00000.

- A resistance of above water part through the air, Cair=.0001267.

- The results have been obtained by Froude scaling from self-propulsion
point of ship corresponding to a scale effect correction on resistance
determined by means of the ITTC-1957 formula.

- The propulsion factors are based on thrust identity.

- Self propulsion points are faired by variation of speed.

- The results are valid for unrestricted deep water of 15.0 deg C and a
mass density of 1025.9 kg/m3, clean surfaces of hull and propeller blades
and no effects of wind and waves.
- Remarks: All tests performed in deep water towing tank of SSMB.
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N (RPM)

Brake Power (kW)

Project Name : Research Ves Length BP 1 32.00 m
Ship Model ID : SM782 Draught at FP : 2.200m
Prop. Model ID : SP1045RL Draught at AP : 2.200m
Test Cond. : Design Displacement : 357. m°
Scale Ratio : 5.2000 Ca x 1000 : 0.40
Cn : 1.000
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Figure 7 Full scale Prediction of Powering Performance (Design)
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Photo 1 Wave Profiles of Running Model Ship (Design, 4.5 knots)
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Photo 5§ Wave Profiles of Running Model Ship (Design, 10.5 knots)
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Photo 6 Wave Profiles of Running Model Ship (Design, 12.0 knots)
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Photo 7 Wave Profiles of Running Model Ship (Design, 13.0 knots)

59



Calm Water Model Tests for
100GT Research Vessel RS240005-P1

30

PRELIMINARY

Table 15 Results of Resistance Test (Scantling)

Project Name : Reaearch Vessel
Ship Model ID : SM782

Test Date : 06-SEP-24

Test Option : 1006T

Test Draught : Scantling
Scale Ratio o 5.200

Water Temperature
Standard Temp
Density (Fresh)
Density (Sea)
Viscosity (Fresh)
Viscosity (Sea)

22.60 Deg C
15.00 Deg C
997.52 kg/m3
1025.90 kg/m3
0.94345e-6 m2/s
1.1882%-6 m2/s

nwwowonomn

Vs Rns Cfs Cts Rts
(kts) (e-9) (e+3) (e+3) (kN)
4.50 0.065 2.222 5.140 5
6.00 0.086 2.129 5.452 9
7.50 0.108 2.061 6.161 16

1050 0.151 1.965 8.864 44
12.00 0.172 1.929 11.29 73
1250 0.179 1.918 11.932 84

Trim by bow is defined to be positive.

60

Length BP = 32.00m
Length WL = 33.14m
Draught at FP = 2.50m
Draught at AP = 2.50m
Breadth = 7.50 m

Wetted Surface Area= 331. m2
Displacement Volume= 421. m3

Bilge Keel Area = 0.00 m2
T.Proj Area abv WL =  38.50 m2
Hull Roughness(e6) = 150. m
Ca*1000 = 0.4000
Cas*1000 = 0.0000
Cair*1000 = 0.1164
Ctm Cfm cr Trim

(e+t3)  (e+3) (et3)  (deg)

PE PE Sinkage

(kW) (PS) FP (m) AP
11 15 0.042 0.009
27 37 0.078 0.016
60 8 0.126 0.023
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Table 16 Results of Self Propulsion Test (Scantling)

Project Name

Ship Model ID : SM782
Propeller ID  : SP1045RL
Test Date : 06-SEP-24
Test Option : 100GT
Test Draught : Scantling
Scale Ratio 5.200

: Reaearch Vessel

Temp Density Viscosity

(DegC) (kg/m3)

(m2/s)

Res 22.6
S-P 22.6

997.5 0.94345e-6
997.5 0.94345e-6

Sea 15.0 1025.9 1.18829%-6

Model-Ship Correlation

Length BP = 32.00m
Length WL = 33.14m
Draught at FP = 2.50m
Draught at AP = 2.50 m
Breadth = 7.50 m
Wetted Surface Area= 331. m2
Displacement Volume= 421. m3
Bilge Keel Area = 0.00 m2
T.Proj Area abv WL = 38.50 m2
Propeller Particulars

Number of Propeller = 2
Number of Blades = 4
Propeller Diameter = 1.300 m
Pitch/Dia at 0.7r = 0.767
Chord Length at 0.7r= 0.286 m
Blade thickness 0.7r= 0.032 m
Rn(model) at 0.7r = 5.6le+5

Expanded Area Ratio = 0.398
Section Type : Given
Test Date : 04-SEP-24

Prop Roughness = 30.e-6 m
Hull Roughness = 150.e-6 m
Ship Model Rtm SFC

S-P Rate Thrust Torque

Model Propeller

Speed Speed S-P Adv  Revs Open Water Charact
(kts) (m/s) (N) (N) (J) (rps) (N) (N-m) (J) (10kt) (100kq)
4.50 1.015 35.27 3.68 0.615 6.04 17.47 0.672 0.000 3.242 3.277
6.00 1.354 65.43 5.79 0.598 8.15 33.47 1.272 0.100 3.009 3.174
7.50 1.692 113.78 8.21 0.575 10.53 59.64 2.173 0.200 2.713 3.006
9.00 2.030 189.81 10.90 0.545 13.21 101.88 3.573 0.300 2.380 2.790
10.50 2.369 313.31 13.84 0.508 16.42 171.72 5.833 0.400 2.028 2.533
12.00 2.707 516.86 16. 98 0.467 20.36 288.28 9.463 0.450 1.847 2.390
12.50 2.820 591.34 18.08 0.457 21.59 330.9810.751 0.500 1.664 2.237
0.550 1.477 2.072
0.600 1.287 1.893
0.650 1.090 1.699
0.700 0.885 1.487
0.750 0.670 1.253
0.800 0.440 0.993
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Table 17 Propulsion Performance of Full Scale Ship (Scantling)

Project Name : Reaearch Vessel

Ship Model ID : SM782 el
Propeller ID  : SP1045RL Length BP = 32.00m
Test Date : 06-SEP-24 Length WL = 33.14m
Test Option : 10067 Draught at FP = 2.50 m
Test Draught  : Scantling Draught at AP = 2.50 m
Scale Ratio 5.200 Breadth = 7.50m

Wetted Surface Area= 331. m2

Displacement Volume= 421. m3

Bilge Keel Area = 0.00 m2

T.Proj Area abv WL = 38.50 m2

ITTC Standard Prediction

Ship  Fn PE PD  S-P Rate Thrust Torque Model Ship
Speed Adv  Revs Wake  Wake
(kts) (kW) (kW) (J) (rpm)  (kN) (kN-m) (Wtm) (Wts)
4.50 0.128 11 17 0.611 160.12 3 1 0.084 0.084
6.00 0.171 27 44 0.595 215.77 5 1 0.099 0.099
7.50 0.214 60 97 0.572 278.75 9 2 0.105 0.105
8.00 0.257 122 200 0.542 349.47 15 3 0.114 0.114
10.50 0.300 237 404 0.506 434.18 25 4 0.119 0.119
12.00 0.342 451 811 0.465 537.97 42 7 0.122 0.122
12.50 0.357 538 975 0.455 570.33 48 8 0.125 0.125

Ship Thrust Hull Relative Prop Behind Total

Speed Deduct

Effi

EFfi

Effi  Effi

Effi  Open

Full Scale Propeller

Water Charact

(kts) (Thdf) (EtaH) (EtaR) (Eta0) (EtaB) (EtaD) (J) (10Kt) (100Kq)

0.651 0.633
0.646 0.624
0.634 0.624
0.619 0.615
0.595 0.593
0.564 0.563
0.557 0.558
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0.625 0.000
0.617 0.100
0.617 0.200
0.610 0.300
0.587 0.400
0.556 0.450
0.552 0.500
0.550
0.600
0.650
0.700
0.750
0.800
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Table 18 Prediction of Powering Performance (Scantling)

Project Name : Reaearch Vessel  Ship Particulars
Ship Model ID : SM782 = ceeeeeeiaa
Propeller ID : SP1045RL Length BP

Test Date : 06-SEP-24 Length WL

Test Option : 100GT Draught at FP
Test Draught : Scantling Draught at AP
Scale Ratio o 5.200 Breadth

mowononon
r\) .
[5,]
S
S|

Wetted Surface Area= 331. m2
Displacement Volume= 421. m3

Bilge Keel Area
T.Proj Area abv WL

Ship Trial Prediction with
Ca*1000 = 0.400, Cn = 1.000, EtaT =0.950

Ship Brake Power Rate of Revs.
Speed  c--cecmrcmnross semessesseees
(kts) (kW) (PS) (rps)  (rpm)
4.50 18 25 2.669 160.12
6.00 46 63 3.596 215.77

10.50 425 578 7.236 434.18

12.00 84 1160 8.966 537.97

12.50 1026 139 9.506 570.33

[Trials] Vs = 12.55 kts, Ns = 573.4 rpm
at Pb = 1044 kW

[Notes]
- For explanations of abbreviations see 1ist of symbols.
- Reynolds and Froude number based on Lwl= 33.14.

- Frictional resistance determined according to the ITTC-1957 formula.

- A model -ship correlation allowance Ca=0.00040.
- A extra resistance due to steering Cas= 0.00000.

- A resistance of above water part through the air, Cair=.0001164.
- The results have been obtained by Froude scaling from self-propulsion
point of ship corresponding to a scale effect correction on resistance

determined by means of the ITTC-1957 formula.
- The propulsion factors are based on thrust identity.

- Self propulsion points are faired by variation of speed.
- The results are valid for unrestricted deep water of 15.0 deg C and a
mass density of 1025.9 kg/m3, clean surfaces of hull and propeller blades

and no effects of wind and waves.
- Remarks: All tests performed in deep water towing tank

63

of SSMB.



Calm Water Model Tests for
100GT Research Vessel

RS240005-P1 34

N (RPM)

Brake Power (kW)

Project Name
Ship Model ID
Prop. Model ID
Test Cond.
Scale Ratio
Test Date

700

Reaearch Ves Length BP
SM782 Draught at FP
SP1045RL Draught at AP
Scantling Displacement
5.2000 Ca x 1000
06-SEP-24 Cn

PRELIMINARY

32.00 m
2.50 m
2.50 m

421. m’

0.40

1.000

EEE TS FEn
600 — Trials RPM =5

500

400 |+

300 |

200 |

100 b—

1600

1400 ==

1200 F—

1000 |—

800 |—

600 f—

400 f

200

Ship speed (knots)

Figure 8 Full scale Prediction of Powering Performance (Scantling)
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Photo 8 Wave Profiles of Running Model Ship (Scantling, 4.5 knots)
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Photo 9 Wave Profiles of Running Model Ship (Scantling, 6.0 knots)
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Photo 10 Wave Profiles of Running Model Ship (Scantling, 7.5 knots)
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Photo 11 Wave Profiles of Running Model Ship (Scantling, 9.0 knots)
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Photo 12 Wave Profiles of Running Model Ship (Scantling, 10.5 knots)
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Photo 13 Wave Profiles of Running Model Ship (Scantling, 12.0 knots)

70



Calm Water Model Tests for
100GT Research Vessel RS240005-P1 41

' PRELIMINARY

! ’ S T

i ‘:"q,’?b'
7 0 v § > fn-ﬁ;.-“ L
i . = - 2 - ‘-{ ol b
TOTES e o

o 3
tos

Photo 14 Wave Profiles of Running Model Ship (Scantling, 13.0 knots)
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Photo 15 Paint Test (SM782)
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Photo 18 Paint Test (SM782)
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Photo 19 Paint Test (SM782)
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Photo 20 Paint Test (SM782)
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Table 19 Streamlines in the bilge region (Design, 12.0 knots)
ST.No. X(m) Y(m) Z(m)
4.00 6.400 2.559 0.752
4.25 6.800 2.711 0.706
4.50 7.200 2.854 0.667
4.75 7.600 2.986 0.638
5.00 8.000 3.104 0.622
5.25 8.400 3.208 0.618
5.50 8.800 3.294 0.621
5.75 9.200 3.365 0.630
6.00 9.600 3.423 0.641
6.25 10.000 3.472 0.653
6.50 10.400 3.512 0.663
6.75 10.800 3.543 0.667
7.00 11.200 3.567 0.664
7.25 11.600 3.583 0.654
7.50 12.000 3.595 0.636
7.75 12.400 3.602 0.613
8.00 12.800 3.604 0.586
8.25 13.200 3.603 0.555
8.50 13.600 3.596 0.521
8.75 14.000 3.583 0.484
9.00 14.400 3.564 0.445
9.25 14.800 3.537 0.405
9.50 15.200 3.503 0.366
9.75 15.600 3.461 0.331
10.00 16.000 3.415 0.301
10.25 16.400 3.365 0.277
10.50 16.800 3.317 0.261
10.75 17.200 3.273 0.254
11.00 17.600 3.236 0.255
11.25 18.000 3.204 0.263
11.50 18.400 3.178 0.277
11.75 18.800 3.15 0.297
12.00 19.200 3.139 0.323
12.25 19.600 3.126 0.356
12.50 20.000 3 TI7 0.39%
12.75 20.400 3.108 0.441
13.00 20.800 3.095 0.490
13.25 21.200 3.075 0.540
13.50 21.600 3.048 0.590
13.75 22.000 3.015 0.642
14.00 22.400 2.977 0.696
14.25 22.800 2.937 0.755
14.50 23.200 2.893 0.820
14.75 23.600 2.847 0.890
15.00 24.000 2.798 0.966
X(m): Distance from A.P.
[Note] Y(m): Half Breadth from Center Line

Z(m): Height from Base Line
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Figure 9 Streamline
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Table 1 Open Water Characteristics of the Design Propeller (SP1047RL)

Results of Propeller Open Water Tests

Number of Propeller : 1 Number of Blades 4
Diameter of Ship Prop : 1.900 m Model Scale Ratio 7.6000
Diameter of Model Prop: 0.250 m Section Type Given
Expanded Area Ratio : 0.4124 Pitch-Dia Ratio (0. 7r') 0.7951
Chord-Dia Ratio (0.7r): 0.22525 Thick-Dia Ratio (0.7r): 0.01162
Water Temperature : 22.6 deg C Propeller Revolutions : 16.00 rps
Propeller Design J : 0.60 Reynolds Number : 0.5442 e6
Blade Roughness Kp : 30.0 e-6 Test Date 09-SEP-24
[Remarks] All tests have been performed in SSMB.
Character:fstics of Propeller SP1047RL
J Kt 10%Kq Eta0 Cth
0.000 0.3501 0.3704 0.0000 - ‘
0.100 0.3223 0.3519 0.1458 82.0829
0.200 0.2910 0.3299 0.2809 18.5286
0.300 0.2574 0.3049 0.4031 7.2843
0.350 0.2400 0.2914 0.4588 4.9889
0.400 0.2221 0.2772 0.5102 3.5356
0.450 0.2039 0.2621 0.5571 2.5639
0.500 0.1852 0.2461 0.5987 1.8860
0.550 0.1659 0.2290 0.6342 1.3964
0.600 0.1459 0.2105 0.6620 1.0321
0.650 0.1251 0.1904 0.6797 0.7540
0.700 0.1032 0.1685 0.6827 0.5366
0.750 0.0801 0.1444 0.6625 0.3627
0.800 0.0554 0.1176 0.5999 0.2205
0.850 0.0289 0.0880 0.4442 0.1018
0.900 0.0001 0.0548 0.0030 0.0004
0.900 0.0001 0.0548 0.0030 0.0004
Coefficients of Propeller Characteristics
a(o) a(l) ac2) a(3) ac4)

[Kt]  0.350135E+00 -0.255046E+00 -0.261190E+00 0.345003E+00 -0.244508E+00
[Kq] 0.370355E-01 -0.162190E-01 -0.247368E-01 0.283376E-01 -0.267898E-01

[polynomial fit] value = a(0) + a(1)*j*1 + a(2)*j*2 + a(3)*j*3 + a(4)*j*4
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Kt, Kqx10, 1,

Project Name
Prop. Model ID
Diameter

Scale Ratio
Section Type
Date of Test

SP1047RL
0.2500 M
7.6000
Given
09-SEP-24

: Research VesselEAR

P/D (0.7R)
c/D (0.7R)
T/D (0.7R)

PRELIMINARY

0.4124
0.7951
0.2253
0.0116

Rn Model x10° : 0.5442

...................

.......

...........

...........

,iijT

0.0
0.0 01 0.2

0.3 04 0.5

0.6 07

Advance Coefficient (J)

08 0.9 1.0

Figure 1 Open Water Characteristics of the Design Propeller (SP1047RL)
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Table 2 Result of Wake Measurement (Axial Velocity)

Project Name : Research Vessel Length BP 4 35.05 M
Ship Model ID : SM783 Draught FP 2.72 M
Test Condition : Design Draught AP : 2.72 M
Scale Ratio : 7.6000 Propelier Dia. : 1.90 M
Water Temperature: 22.90 deg  Density : 997.45 kg/m3
Test Date : 10-SEP-24 Ship Speed : 12.00 kts
Remarks : 300GT, PORT Side
AXTAL VELOCITY COMPONENT
P%LTION NONDIMENSIONAL RADIUS (r/R)
B e i i e R o e
(DEG) 0.300 0.500 0.700 0.900 1.100
0.0 0.773 0.741 0.659 0.574 0.578
10.0 0.808 0.743 0.664 0.614 0.640
20.0 0.791 0.739 0.695 0.678 0.712
25.0 0.767 0.707 0.667 0.673 0.703
30.0 0.814 0.765 0.735 0.757 0.791
35.0 0.842 0.785 0.776 0.793 0.826
45.0 0.848 0.821 0.831 0.859 0.882
60.0 0.867 0.863 0.896 0.923 0.930
75.0 0.894 0.906 0.936 0.943 0.944
90.0 0.907 0.924 0.947 0.950 0.949
105.0 0.920 0.938 0.950 0.952 0.954
120.0 0.929 0.944 0.951 0.951 0.954
135.0 0.934 0.944 0.951 0.952 0.953
150.0 0.931 0.944 0.951 0.951 0.952
165.0 0.928 0.937 0.946 0.948 0.950
180.0 0.922 0.916 0.920 0.927 0.935
195.0 0.911 0.894 0.905 0.900 0.922
210.0 0.898 0.884 0.908 0.902 0.916
225.0 0.885 0.880 0.905 0.909 0.912
240.0 0.878 0.868 0.878 0.865 0.858
255.0 0.866 0.853 0.857 0.848 0.836
270.0 0.861 0.838 0.845 0.841 0.830
285.0 0.859 0.833 0.835 0.827 0.822
300.0 0.864 0.834 0.825 0.803 0.792
310.0 0.793 0.840 0.820 0.788 0.733
320.0 0.758 0.777 0.761 0.745 0.692
325.0 0.744 0.790 0.767 0.723 0.636
330.0 0.736 0.767 0.737 0.669 0.559
340.0 0.723 0.748 0.676 0.564 0.469
350.0 0.742 0.731 0.645 0.539 0.497
360.0 0.773 0.741 0.659 0.574 0.578

Note: -Results are given as a fraction of the speed.
-The position angle is measured in degrees in counter-clockwise
direction from top position.
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Table 3 Result of Wake Measurement (Radial Velocity)

Project Name : Research Vessel Length BP 35.05 M
Ship Model ID . SM783 Draught FP 2.72 M
Test Condition : Design Draught AP ; 2.72 M
Scale Ratio ;o 7.6000 Propeller Dia. : 1.90 M
Water Temperature: 22.90 deg Density : 997.45 kg/m3
Test Date : 10-SEP-24 Ship Speed : 12.00 kts
Remarks : 300GT, PORT Side
RADIAL VELOCITY COMPONENT
PﬂﬁITION NONDIMENSIONAL RADIUS (r/R)
27 e
(DEG) 0.300 0.500 0.700 0.900 1.100
0.0 0.032 0.072 0.090 0.096 0.091
10.0 0.033 0.079 0.097 0.098 0.105
20.0 0.035 0.072 0.091 0.109 0.116
25.0 0.059 0.074 0.073 0.079 0.087
30.0 0.086 0.089 0.066 0.064 0.062
35.0 0.090 0.083 0.065 0.060 0.057
45.0 0.075 0.066 0.051 0.045 0.036
60.0 0.042 0.028 0.010 0.003 0.004
75.0 0.010 0.011 -0.027 0.031 0.034
90.0 0.023 0.041 -0.054 0.057 0.058
105.0 0.043 0.063 -0.074 0.077 0.079
120.0 0.057 0.080 -0.088 0.089 0.090
135.0 0.064 0.086 -0.095 0.097 0.098
150.0 0.064 0.088 -0.097 0.099 0.101
165.0 0.059 0.086 -0.091 0.093 0.097
180.0 0.054 0.083 -0.085 0.082 0.084
195.0 0.049 0.081 -0.089 0.083 0.079
210.0 0.047 0.083 -0.098 0.105 0.111
225.0 0.036 0.071 -0.081 0.084 0.082
240.0 0.020 0.047 -0.044 0.040 0.036
255.0 0.002 0.017 -0.013 0.009 0.002
270.0 0.029 0.012 0.016 0.017 0.015
285.0 0.054 0.045 0.045 0.041 0.038
300.0 0.066 0.077 0.075 0.073 0.065
310.0 0.051 0.085 0.091 0.092 0.083
320.0 0.016 0.078 0.104 0.120 0.127
325.0 0.005 0.075 0.108 0.123 0.139
330.0 0.000 0.069 0.094 0.111 0.113
340.0 0.002 0.054 0.067 0.065 0.060
350.0 0.014 0.056 0.070 0.071 0.060
360.0 0.032 0.072 0.090 0.096 0.091

Note: -Results are given as a fraction of the speed.
-The position angle is measured in degrees in counter-clockwise
direction from top position.
-Outward radial velocities are considered positive.
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Table 4 Result of Wake Measurement (Tangential Velocity)

Project Name : Research Vessel Length BP 35.05 M
Ship Model ID : SM783 Draught FP 2.72 M
Test Condition : Design Draught AP ;s 2.72 M
Scale Ratio : 7.6000 Propeller Dia. : 1.90 M
Water Temperature: 22.90  deg  Density : 997.45 kg/m3
Test Date : 10-SEP-24 Ship Speed 12.00 kts
Remarks : 300GT, PORT Side
TANGENTIAL VELOCITY COMPONENT
Pﬁﬁé{f@ﬂ NONDIMENSIONAL RADIUS (r/R)
e T L
(DEG) 0.300 0.500 0.700 0.900 1.100
0.0 0.056 0.043 0.029 0.019 -0.064
10.0 0.071 0.069 0.058 0.056 -0.091
20.0 0.085 0.081 0.091 0.098 -0.124
25.0 0.120 0.114 0.109 0.112 -0.130
30.0 0.147 0.141 0.136 0.141 -0.152
35.0 0.156 0.138 0.143 0.145 -0.155
45.0 0.178 0.154 0.160 0.161 -0.161
60.0 0.200 0.169 0.166 0.156 -0.147
75.0 0.207 0.165 0.149 0.138 -0.133
90.0 0.197 0.149 0.130 0.121 -0.113
105.0 0.175 0.125 0.105 0.098 -0.092
120.0 0.143 0.097 0.079 0.070 -0.065
135.0 0.106 0.067 0.052 0.043 -0.040
150.0 0.060 0.037 0.022 0.015 -0.012
165.0 0.016 0.005 0.007 0.014 0.019
180.0 0.024 0.023 0.032 0.043 0.053
195.0 0.061 0.049 0.051 0.057 0.078
210.0 0.096 0.078 0.082 0.087 0.106
225.0 0.126 0.109 0.120 0.127 0.135
240.0 0.147 0.132 0.135 0.134 0.145
255.0 0.155 0.142 0.138 0.131 0.139
270.0 0.155 0.141 0.132 0.129 0.141
285.0 0.141 0.130 0.127 0.127 0.137
300.0 0.124 0.112 0.112 0.111 0.123
310.0 0.108 0.101 0.102 0.102 0.108
320.0 0.053 0.059 0.084 0.087 0.090
325.0 0.040 0.048 0.059 0.059 0.064
330.0 0.027 0.035 0.050 0.052 0.052
340.0 0.004 0.007 0.015 0.028 0.020
350.0 0.030 0.023 0.008 0.003 -0.023
360.0 0.056 0.043 0.029 0.019 -0.064

-Results are given as a fraction of the speed.
-The position angle is measured in degrees in

direction from top position.
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Table 5 Result of Wake Measurement (Mean Velocity)

Project Name : Research Vessel Length BP : 35.05 M
Ship Model ID : SM783 Draught FP 2.72 M
Test Condition : Design Draught AP : 2.72 M
Scale Ratio : 7.6000 Propeller Dia. : 1.90 M
Water Temperature: 22.90 deg Density : 997.45 kg/m3
Test Date : 10-SEP-24 Ship Speed : 12.00 kts
Remarks : 300GT, PORT Side
CIRCUMFERENCIAL MEAN VELOCITY COMPONENTS
RADIUS AXIAL RADIAL TANGENTIAL
(r/iR) (VAIV) (VR/V) (VT/V)

0.200 0.867 0.001 0.024

0.300 0.863 -0.002 0.018

0.400 0.860 -0.005 0.013

0.500 0.857 -0.007 0.008

0.600 0.856 -0.009 0.004

0.700 0.853 -0.010 0.001

0.800 0.848 -0.009 0.002

0.900 0.841 -0.009 0.004

1.000 0.838 -0.010 0.005

VOLUMETRIC MEAN OF VA = (0.8508

( HUB RATIO : 0.19 )

NOMINAL WAKE FRACTION (WN) = 0.1492

Note: -Results are given as a fraction of the speed.
-The position angle is measured in degrees in counter-clockwise
direction from top position.
-Outward radial velocities are considered positive.
-Clockwise tangential velocities are considered negative.
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Table 6 Harmonic Analysis of Velocity Components (0.3r/R)

Project Name : Research Vessel Length BP 35.05 M
Ship Model ID : SM783 Draught FP 2.72 M
Test Condition : Design Draught AP s 2.72 M
Scale Ratio : 7.6000 Propeller Dia. : 1.90 M
Water Temperature: 22.90 deg Density 997 .45 kg/m3
Test Date : 10-SEP-24 Ship Speed 12.00 kts
Remarks : 300GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS :  0.300
AXIAL COMPONENT K oAk BKK) cK) PHICK)

0 0.863 0.000 0.863 0

1 0.073 0.029 0.079 159

2 0.025 0.004 0.025 172

3 0.010 0.012 0.016 129

4 0.002 0.011 0.012 78

5 0.008 0.005 0.009 35

6 0.008 0.000 0.008 0

7 0.003 0.003 0.004 43

8 0.001 0.000 0.001 30

RADIAL COMPONENT K A(K) B(K) C(K) PHI(K)

0.000 0.001 0.001 77

0.003 0.003 0.004 44

0.002 0.004 0.005 66

0.002 0.004 0.004 65

TANGENTIAL COMPONENT K A(K) B(K) C(K) PHI(K)

0 0.018 0.000 0.018 180
1 0.040 0.174 0.178 103
2 0.003 0.005 0.006 59
3 0.002 0.006 0.006 74
E 0.001 0.005 0.005 78
5 0.001 0.005 0.005 77
6 0.002 0.002 0.003 51
7 0.001 0.001 0.002 59
8 0.001 0.000 0.001 159

Note:

V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(0’)< ¥ .IS'UM[g(K)*COS(K*theta-PHI(K)}
C(K) = SQRT(A(K)"2 + B(K)"2)
PHI(K) = ARCTAN(B(K)/(A(K))
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Table 7 Harmonic Analysis of Velocity Components (0.5r/R)

Project Name : Research Vessel Length BP 35.05 M
Ship Model ID : SM783 Draught FP 2.72 M
Test Condition : Design Draught AP : 2.72 M
Scale Ratio : 7.6000 Propeller Dia. : 1.90M
Water Temperature: 22.90 deg Density 997.45 kg/m3
Test Date : 10-SEP-24 Ship Speed 12.00 kts
Remarks : 300GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 0.500
AXIAL COMPONENT K Ak BK) o PHICK)

0.002 0.002 0.002 44
0.001 0.000 0.002 5
"TANGENTIAL COMPONENT K ACK) B(K) C(K) PHI(K)
0 0.008 0.000 0.008 180
1 0.037  -0.145 0.149 105
2 0.004 0.014 0.015 107
3 0.004 0.003 0.005 33
4 0.001 0.002 0.002 70
5 0.000 0.004 0.004 89
6 0.002 0.002 0.002 45
7 0.000 0.001 0.001 69
8 0.000 0.000 0.001 68

Note:

V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(O!)< + .ISUM[g(K)*COS(K*theta-PHI(K)J
C(K) = SQRT(A(K)"2 + B(K)"2)
PHI(K) = ARCTAN(B(K) /(A(K))
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Table 8 Harmonic Analysis of Velocity Components (0.7r/R)

Project Name : Research llessel Length BP = 35.05 M
Ship Model ID : SM783 Draught FP : 2.72 M
Test Condition : Design Draught AP : 2.72 M
Scale Ratio : 7.6000 Propelier Dia. : 1.90 M
Water Temperature: 22.90 deg  Density : 997.45 kg/m3
Test Date : 10-SEP-24 Ship Speed 2 12.00 kts
Remarks : 300GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 0.700
AXIAL COMPONENT K A BK) oK PHICK)

0.001 0.004 0.004 72

0.001 0.000 0.001 28

0.003 0.004 0.005 53

0.003 0.001 0.003 15

RADIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.010 0.000 0.010 180.
1 0.098 0.028 0.102 -16.
2 0.008 0.005 0.009 -35.
3 0.009 0.010 0.013 133,
4 0.001 0.003 0.003 111
5 0.006 0.004 0.007 144
6 0.002 0.005 0.005 66
7 0.001 0.002 0.002 61
8 0.002 0.004 0.004 61
TANGENTIAL COMPONENT K A(K) B(K) C(K) PHI(K)

0 0.001 0.000 0.001 180
1 0.040 0.139 0.144 106
2 0.003 0.020 0.020 98
3 0.008 0.003 0.008 23
4 0.001 0.001 0.001 41
5 0.001 0.006 0.006 79
6 0.002 0.001 0.002 34
7 0.000 0.002 0.002 95
8 0.001 0.001 0.001 25

Note:  V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]
= C(0) + SUM[C(K)*COS(K*theta-PHI(K)]
where, K=1~28
C(K) = SQRT(A(K)"2 + B(K)*2)
PHI(K) = ARCTAN(B(K) /(A(K))
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Table 9 Harmonic Analysis of Velocity Components (0.9r/R)

Project Name : Research Vessel Length BP 35.05 M
Ship Model ID : SM783 Draught FP 2.72 M
Test Condition : Design Draught AP ; 2.72 M
Scale Ratio : 7.6000 Propelier Dia. : 1.90 M
Water Temperature: 22.90 deg Density 997 .45 kg/m3
Test Date : 10-SEP-24 Ship Speed 12.00 kts
Remarks : 300GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 0.900
AXIAL COMPONENT K Ak B K PHICK)

0.001 0.002 0.002 124
0.002 0.009 0.010 78
0.007 0.003 0.008 28
RADIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.009 0.000 0.009 180
1 0.100 0.031 0.105 17
2 0.010 0.007 0.012 33
3 0.008 0.009 0.012 130
4 0.000 0.002 0.002 929
5 0.009 0.005 0.010 150
6 0.002 0.008 0.009 78
7 0.000 0.003 0.003 92
8 0.002 0.006 0.006 72
TANGENTIAL COMPONENT K A(K) B(K) C(K PHI(K)
0 0.004 0.000 0.004 0
1 0.041 0.135 0.141 107
& 0.001 0.021 0.021 93
3 0.007 0.007 0.010 44
4 0.002 0.002 0.003 53
5 0.004 0.005 0.006 53
6 0.003 0.000 0.003 1
7 0.001 0.002 0.002 118
8 0.002 0.000 0.002 9
Note:  V(theta) = A(0) + SUM[A(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(Of)( + gUM{g(K)*COS(K*theta-PHI(K)J
C(K) = SQRT(A(K)"2 + B(K)"2)
PHI(K) = ARCTAN(B(K)/(A(K))
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Table 10 Harmonic Analysis of Velocity Components (1.1r/R)

Project Name : Research Vessel Length BP 35.05 M
Ship Model ID : SM783 Draught FP 2.72 M
Test Condition : Design Draught AP s 2.72 M
Scale Ratio : 7.6000 Propeller Dia. : 1.90 M
Water Temperature: 22.90 deg Density 997 .45 kg/m3
Test Date : 10-SEP-24 Ship Speed 12.00 kts
Remarks : 300GT, PORT Side
HARMONIC ANALYSIS OF VELOCITY COMPONENTS
NONDIMENSIONAL RADIUS : 1.100
AXIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.836 0.000 0.836 0
1 0.147 0.074 0.164 153
2 0.075 0.034 0.082 156
3 0.048 0.023 0.053 155
4 0.022 0.022 0.031 135
5 0.002 0.015 0.015 82
6 0.004 0.005 0.006 47
V4 0.006 0.009 0.011 55
8 0.009 0.003 0.009 22
RADIAL COMPONENT K AK) B(K) C(K) PHI(K)
0 0.011 0.000 0.011 180.
1 0.099 0.033 0.104 -18.
2 0.010 0.006 0.012 -31.
J 0.005 0.009 0.011 118.
4 0.000 0.002 0.002 91
5 0.011 0.007 0.013 150
6 0.001 0.011 0.011 87
7 0.002 0.004 0.005 114
8 0.001 0.008 0.008 83
TANGENTIAL COMPONENT K A(K) B(K) C(K) PHI(K)
0 0.006 0.000 0.006 0
1 0.054 0.138 0.149 111
2 0.010 0.021 0.023 115
3 0.001 0.011 0.011 97
4 0.002 0.002 0.003 130
5 0.001 0.002 0.002 55
6 0.002 0.000 0.002 11
7 0.002 0.001 0.002 146
8 0.000 0.001 0.001 74

Note:

V(theta) = A(0) + SUMLA(K)*COS(K*theta)+B(K)*SIN(K*theta)]

where,

= C(0) + SUMICCK) *C0S(K*theta-PHI(K)]
K=1~
C(K) = SORT(A(K)*2 + B(K)*2)
PHI(K) = ARCTAN(B(K) /(A(K))
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Project Name : Research Vessel Length BP : 35.05 M
Ship Model ID : SM783 Draught FP : 2.72 M
Test Cond. Design Draught AP : 2.T2 M
Scale Ratio 7.6000 Propeller Dia.: 1.90 M
Test date 10-SEP-24 Ship Speed : 12.00 kts
Remarks 300GT, PORT Side
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Figure 2 Circumferential Distributions of Velocity Components
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Project Name Research Vessel Length BP 35.05 M
Ship Model ID SM783 Draught FP 2.72 M
Test Cond. Design Draught AP 2.72 M
Scale Ratio 7.6000 Propeller Dia.: 1.90 M
Test date 10-SEP-24 Ship Speed 12.00 kts
Remarks 300GT, PORT Side
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Figure 3 Radial Distribution of Circumferential Mean Velocity
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Project Name : Research Vessel Length BP : 35.056 M
Ship Model ID : SM783 Draught FP : 2,72 M
Test Cond. : Design Draught AP : 2.72 M
Scale Ratio : 7.6000 Propeller Dia.: 1.90 M
Test date : 10-SEP-24 Ship Speed : 12.00 kts

Remarks : 300GT, PORT Side

270°

Propeller Diameter
Volumetric Mean of 1-Vx = 0.149

Figure 4 Iso-axial Velocity Contours
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Project Name : Research Vessel Length BP

Ship Model ID sSM783 Draught FP
Test Cond. Design Draught AP
Scale Ratio 7.6000 Propeller Dia.:
Test date 10-SEP-24 Ship Speed
Remarks 300GT, PORT Side

8p°

Propeller Diameter

Figure 5 Transverse Velocity Vectors
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35.05 M
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Project Name : Research Vessel Length BP : 35,08 ‘M
Ship Model ID : SM783 Draught FP : 2.72 M
Test Cond. : Design Draught AP : 2.72 M
Scale Ratio : 7.6000 Propeller Dia.: 1.90 M
Test date : 10-SEP-24 Ship Speed : 12.00 kts
Remarks : 300GT, PORT Side
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Figure 6 Radial Distributions of Harmonic Amplitudes of Velocity
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Table 11 Results of Resistance Test (Design)

Project Name : Research lessel
Ship Model ID : SM783
Test Date : 11-SEP-24

Test Option : 300GT
Test Draught : Design
Scale Ratio o 7.600

Water Temperature 22.90 Deg C
Standard Temp 15.00 Deg C
Density (Fresh) 997.45 kg/m3

Density (Sea)
Viscosity (Fresh)
Viscosity (Sea)

1025.90 kg/m3
0.93688e-6 m2/s
1.18829e-6 m2/s

9.00 0.146 1.973 6.018 33
10.50 0.171 1.931 6.963 52
12.00 0.195 1.896 8.149 79
13.00 0.211 1.875 8.918 101
14.00 0.227 1.856 10.561 139

Trim by bow is defined to be positive.

95

Length BP = 35.056m
Length WL = 37.53m
Draught at FP B 2.72m
Draught at AP = 2.72m

Breadth = 9.00 m
Wetted Surface Area= 495. m2
Displacement Volume= 543. m3

Bilge Keel Area = 0.00 m2
T.Proj Area abv WL = 84.42 m2
Hull Roughness(e6) = 150. m
Ca*1000 = 0.4000
Cas*1000 = 0.5000
Cair*1000 = 0.1706
Ctm Cfm Cr Trim

(e+t3) (et+3) (e+3) (deg)

PE PE Sinkage
(kW) (PS) FP (m) AP
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Table 12 Results of Self Propulsion Test (Design)

Project Name

: Research Vessel

Ship Model ID : SM783 el
Propeller ID  : SP1047RL Lengr:h BP = 35.05m
Test Date : 11-SEP-24 Length WL = 37.53m
Test Option : 300GT Draught at FP = 2.72m
Test Draught : Design Draught at AP = 2.72m
Scale Ratio 7.600 Breadth = 9.00 m
Wetted Surface Area= 495. m2
Displacement Volume= 543. m3
Bilge Keel Area = 0.00 m2
T.Proj Area abv WL = 84.42 m2
Temp Density Viscosity
(DegC) (kg/m3)  (m2/s)
Res 22.9 997.4 (0.93688e-6 Propeller Particulars
S-P 229 997.4 0.93688e-6 = cc-cceeciieciiiiiiiiiaiaiaooao.
Sea 15.0 1025.9 1.18829%-6 Number of Propeller = 2
Number of Blades = 4
Model-Ship Correlation Propeller Diameter = 1.900 m
---------------------- Pitch/Dia at 0.7r = 0.795
Prop Roughness = 30.e-6 m Chord Length at 0.7r= 0.428 m
Hull Roughness = 150.e-6 m Blade thickness 0.7r= 0.022 m
Rn(model) at 0.7r = 5.44e+5
Expanded Area Ratio = 0.412
Section Type : Given
Test Date 09-SEP-24
Ship Model Rtm  SFC S-P Rate Thrust Torque Model Propeller
Speed Speed  S-P Adv  Revs Open Water Charact
(kts) (m/s) (N) (N)  (J) (rps) (N) (N-m) (J) (10kt) (100kq)
4.50 0.840 17.39 2.69 0.675 4.39 8.57 0.339 0.000 3.501 3.704
6.00 1.120 30.42 4.31 0.672 5.84 15.36 0.605 0.100 3.223 3.519
7.50 1.400 47.53 6.19 0.667 7.29 24.40 0.955 0.200 2.910 3.299
9.00 1.679 72.79 8.33 0.651 8.88 38.27 1.469 0.300 2.574 3.049
10.50 1.959 113.92 10.70 0.622 10.76 61.73 2.290 0.400 2.221 2.772
12.00 2.239 173.52 13.28 0.591 12.85 96.18 3.460 0.450 2.039 2.621
13.00 2.426 222.50 15.11 0.573 14.29 124.78 4.412 0.500 1.852 2.461
14.00 2.612 305.47 17.03 0.541 16.23 173.97 5.983 0.550 1.659 2.290
0.600 1.459 2.105
0.650 1.251 1.904
0.700 1.032 1.685
0.750 0.801 1.444
0.800 0.554 1.176
0.900 0.001 0.548
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Table 13 Propulsion Performance of Full Scale Ship (Design)

Project Name : Research Vessel

Ship Model ID : SM783
Propeller ID  : SP1047RL
Test Date : 11-SEP-24
Test Option : 300GT
Test Draught : Design
Scale Ratio 7.600

Length BP
Length WL
Draught at FP
Draught at AP
Breadth

Bilge Keel Area
T.Proj Area abv WL

ITTC Standard Prediction

Model Ship
Wake Wake
(Wtm)  (Wts)

Ship Fn PE PD  S-P
Speed Adv
(kts) (kW) (kW)  (J)
4.50 0.121 17 27 0.655
6.00 0.161 4] 63 0.652
7.50 0.201 82 124 0.647
9.00 0.241 152 232 0.632
10.50 0.282 279 432 0.605
12.00 0.322 487 769 0.576
13.00 0.349 677 1082 0.560
14.00 0.375 1002 1646 0.529

Ship Thrust Hull Relative Prop
Speed Deduct Effi Effi  Effi

(kts) (Thdf) (EtaH) (EtaR) (Eta0) (EtaB) (EtaD)

4.50 0.143 0.972 0.993 0.679
6.00 0.150 0.971 0.993 0.679
7.50 0.153 0.976 0.993 0.679
9.00 0.158 0.978 0.993 0.672
10.50 0.164 0.979 0.994 0.663
12.00 0.167 0.982 0.994 0.648
13.00 0.169 0.985 0.995 0.639
14.00 0.171 0.987 0.99 0.619

97

Rate Thrust Torque

Revs
(rpm)  (kN) (kN-m)

98.38 4 1
130.82 8 2
163.40 13 4
199.09 19 6
240.62 31 9
286.77 47 13
318.48 61 16
360.83 84 22

Behind Total
Effi  Effi

Open
(J)

Full Scale Propeller

Water Charact
(10Kt) (100Kq)
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Table 14 Prediction of Powering Performance (Design)

Project Name : Research lessel Ship Particulars

Ship Model ID : SM783 = e
Propeller ID  : SP1047RL Length BP = 35.05m
Test Date : 11-SEP-24 Length WL = 37.53m
Test Option : 300GT Draught at FP = 2.72m
Test Draught : Design Draught at AP = 2.72m
Scale Ratio o 7.600 Breadth = 9.00m

Wetted Surface Area= 495. m2
Displacement Volume= 543. m3
Bilge Keel Area

T.Proj Area abv WL

Ship Trial Prediction with
Ca*1000 = 0.400, Cn = 1.000, EtaT =0.950

Ship Brake Power Rate of Revs.
Speed - ----ciiiiiiiie aiiiiiiiii
(kts) (kW) (PS) (rps)  (rpm)
4.50 28 38 1.640 98.38
6.00 67 90 2.180 130.82
7.50 131 178 2.723 163.40

9.00 244 332 3.318 199.09
10.50 454 618 4.010 240.62
12.00 810 1101 4.780 286.77
13.00 1139 1548 5.308 318.48
14.00 1733 2356 6.014 360.83
[Trials] Vs = 13.88 kts, Ns = 355.4 rpm
at Pb = 1640 kW

[Notes]

- For explanations of abbreviations see 1ist of symbols.

- Reynolds and Froude number based on Lwl= 37.53.

- Frictional resistance determined according to the ITTC-1957 formula.

- A model-ship correlation allowance Ca=0.00040.

- A extra resistance due to steering Cas= 0.00050.

- A resistance of above water part through the air, Cair=.0001706.

- The results have been obtained by Froude scaling from self-propulsion
point of ship corresponding to a scale effect correction on resistance
determined by means of the ITTC-1957 formula.

- The propulsion factors are based on thrust identity.

- Self propulsion points are faired by variation of speed.

- The results are valid for unrestricted deep water of 15.0 deg C and a
mass density of 1025.9 kg/m3, clean surfaces of hull and propeller blades
and no effects of wind and waves.

- Remarks: All tests performed in deep water towing tank of SSMB.
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SM783
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Figure 7 Full scale Prediction of Powering Performance (Design)
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Wave Profiles of Running Model Ship (Design, 4.5 knots)
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Photo 2 Wave Profiles of Running Model Ship (Design, 6.0 knots)
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Photo 3 Wave Profiles of Running Model Ship (Design, 7.5 knots)
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Photo 4 Wave Profiles of Running Model Ship (Design, 9.0 knots)
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Photo 5 Wave Profiles of Running Model Ship (Design, 10.5 knots)
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Photo 6 Wave Profiles of Running Model Ship (Design, 12.0 knots)
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Photo 7 Wave Profiles of Running Model Ship (Design, 13.0 knots)
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APPENDIX B Descriptions of analysis

The resistance tests are performed by towing the model ship with a towing carriage through the calm water.
The towing force as the total resistance of the model ship is measured at corresponding speeds giving the

same Froude numbers as the full scale ship.

1. Resistance test

The total resistance of the model ship, R, measured in the bare hull resistance tests is expressed in the
non-dimensional form as,

R ™

M T 3
I
% PuSuV

This is reduced to the residual resistance coefficient C, by following relation.
Cr=Chy—Cryy
, where the frictional resistance coefficient C,. for the model or ship is calculated by formula as,

0075
" (log,, Rn-2)’

The total resistance coefficient C,; of aship is defined as,

S.+S _
Cps = _Q‘Q_M(Cm +C, )+ Cr+Cy +Cys
e
, where the air resistance coefficient C,, can be calculated by,
C,. =00012

AA T
s

In the above equation, C, is a model-ship correlation allowance coefficient and C,; is an additional
model-ship correlation allowance coefficient to consider the effect of appendages, openings, etc. which are
not fitted to the model ship. The model-ship correlation allowances are determined by SSMB's DB of model

tests and sea trial data.

Total resistance of the ship is,

1
Ry = Eps Cys S V.\?

Effective power can be obtained as,

P, = Ris Vs
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2. Propeller Open Water Test

A propeller model is installed on a horizontal driving shaft of a propeller open water test equipment and the
immersion depth of the shaft should be more than 1.5 times as large as the propeller diameter. The thrust
and the torque are measured in the test. The measured thrust values are corrected with respect to the drag
of the hub and cap. and the torque values are corrected with respect to the shaft friction. This correction is
determined experimentally in idling tests with a dummy hub and cap only. The propeller loading is normally
varied by changing the speed of advance and keeping the rate of revolution constant so that the local
Reynolds number at 0.7R must not be lower than at least 3x105. The local Reynolds number is calculated
as follows;

b N +(077)

Rn,  =cyypyfy Dy
Vi

CoTR
The propeller thrust, 7,, and torque, Q,, measured with the rate of propeller revolution, »,, in the
open water test can be expressed in non-dimensional forms as follows;

d 0
K, = M M

2 4 oM = 2 1y
Py Dy ,OMnMDM

These non-dimensional thrust and torque coefficients are presented as a function of the advance ratio, ./

together with the open water efficiency of model propeller, 1, .

The open water efficiency of the model propeller and advance ratio are defined as,

Hops = J- Ky Fe v,
M 2n Ko ’ My Dy
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3. Self Propulsion Test

Thrust, 7,, torque, Q,, and rateofrevolutions, n,, ofeach propeller have been measured at the self-

propulsion and can be expressed in non-dimensional form as,

oM —

KTM = le'w 4 ° K_ QzM 5
Pt Dy Patay Dy

With K,,, as input data, the advance ratio, J;,, and the torque coefficient, KQTM are read off from

the open water characteristics of the model propeller and the wake fraction,

N Sty Do
™ v
M
and the relative rotative efficiency
7, = Kgm
i
KQM
are calculated.
The thrust deduction is obtained from
- Ty +Fp =Ry

I,

The towing force, F, to compensate for the difference of propeller loading by surface friction between

model and ship is derived as follows;
F,=7 pMSMI/:ff(CFM =Cr—C))

And R, is the resistance corrected for differences in temperature between resistance and self-

propulsion tests.

Cae +Cp
Co +Cp

Ry = Ry, %

.where C,,, is the frictional resistance coefficient at the water temperature of the self-propulsion test.
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4. Full Scale Prediction

4-1. Scale Effect Corrections for Propeller Open Water Characteristics

The open water characteristics of the full scale propeller are calculated from the model propeller open water

characteristics as follows;
K = K;,—AK;
KQS = KQM - AK 0

, where
Poor Corr -Z

D

Cogr L

AK, =—-AC,-0.3:

AK, = AC,,-025-

AC,, is the difference in blade drag coefficient as follows:

AC, =Cpyy—Cs

Cpy =2 '(] +2 IOJRJ ( Ll 6 : 2.-‘1]
Coapsd \(Rmg )™ (Rm, . )™

SR

, where

and

—2.5
Cos :2-[1+2’ﬂJ -(1.89+1.62-Iog-——c?c-"”*}
P

Corr

If AC,, is less than zero, AC, =0 isused.

The blade roughness k p» is set to 30um. Local Reynolds number ,Rncm must not be lower than at least

3x10° in the open water test.

4-2. Full Scale Wake Method

The full scale wake is calculated from the model wake fraction with rudder bulb and model wake and thrust

deduction fraction without rudder bulb as follows;

Wi = (1, +0.04)+(w,,, —t, —0.04) sz—cff +(Wie = Wiso)

“FM

, where 0.04 is used to take account of rudder effect.
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4-3. Full Scale Prediction based on ITTC 1978 method

The load of the full scale propeller is obtained from

K,

the rate of revolutions :

the delivered power :

the thrust of the propeller :

the torque of the propeller :

the effective power :

the total efficiency :

(Quasi-Propulsion Efficiency)

the hull efficiency:

K _ S

S

Cn'

T2 2D (1=0)-(1-wy)

With this K, /J" as input value, the full scale advance coefficient, J;; and the torque coefficient,

o5 are read off from the full scale propeller characteristics and the following quantities are calculated.

(1-wp) Vs
ng = =:Cy (rps)
s J D, N
5 .3 KQTS <a
Py =2n-ps-Dy-ng- 10 (kW)
R
K 7
Ty =—%-Jis-ps-Dsng (V)
K.
O = QJS'RQ'D.E"”.E' (N—m)
Mr
1 -
Przc?s'i'ﬂﬁ'Vsj'SS'los (kW)
1 1
P
In'=
S !
-1
?}‘H =
1—wy
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