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Sensitivity analysis of ship parameters to the vulnerability criteria of
parametric roll

BU Shu-xia, GU Min, HAO Zhai-liu, LU Jiang

(China Ship Scientific Research Center, Wuxi, 214082. Email:Email: bushuxia8(@163.com)

Abstract: The second generation intact stability criteria are under development by International
Maritime Organization, which including the stability failure mode of parametric roll. The
complex direct stability assessment should be conducted if the ship cannot pass the vulnerability
criteria. Therefore, the direct stability criteria can be avoidable if the ship meet the judgment of
the vulnerability criteria after the optimization on the basis of the evaluation results of the
vulnerability criteria. The sensitivity analysis of ship parameters should be researched to obtain
the effects of ship parameters on vulnerability criteria and form a corresponding optimization
approach. In this paper, the sensitivity analysis of ship parameters for parametric roll
vulnerability criteria are conducted by taking C11 containership as an example. Firstly, a series of
similar ships from mother ship are obtained by Lackenby method. Secondly, the effects of ship
main parameters and characteristic parameters on the vulnerability criteria are obtained by the
comparing the results of mother ship with others similar ships. Research show that the breadth
has the most obvious influence and then the ship length. For the characteristic parameters, the
effects of Cp is the most obvious, and then the Cvp. Research also show that the larger the

change of the underwater volume, the more vulnerable for parametric roll.

Key words: IMO second generation intact stability; parametric roll; Sensitivity analysis.
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The numerical prediction of hydrodynamics performance of
dynamic azimuthing podded propulsor

ZHAI Shu-cheng, LIU Deng-cheng, ZHOU Jian

(1 China Ship Scientific Research Center, Key Laboratory on Ship Vibration & Noise, Wuxi 214082, China)
(2 Jiangsu Key Laboratory of Green Ship Technology, Wuxi 214082, China. zsc_cssrc@163.com)

Abstract: The hydrodynamic character of podded propulsor on dynamic azimuthing condition is
investigated in this paper. The differences of six-component forced on podded propulsor in one
turning circle is analysed at rotating ratios 2r/m, 4r/m and 8r/m. The simulation results show that
the hydrodynamic performances have been less influenced by rotating ratio at the beginning and
the end stage of rotating that the rotating angle is small. The fluctuation force of podded
propulsor increases with rotating ratio. The amplitude vales of different blade frequency are
researched by Fourier spectrum. The research in this paper gives a technical support to podded
propulsor design and application.

Key words: CFD; podded propulsor; dynamic force; thrust performance .
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Numerical simulation and validation of wake filed of
super container vessel

WEI Jin-fang'?, SU Jia'?, CHEN Jing-pu'?

(1.Shanghai branch, China Ship Scientific Research Center, Shanghai 200011, China;
2.Jiangsu Key Laboratory of Green Ship Technology Wuxi 214082,China;

Email: weijinfang(@702sh.com)

Abstract: In this paper, a numerical simulation of the wake field of the very large container vessel is
carried out based on the theory of combination of viscous and potential flow. Then the calculated
results are compared with the measured wake field of two 10000 TEU container vessels. The
similarities and differences between the calculated axial wake and the model test results are mostly
analyzed. In general, the calculated results can reflect the characteristics of the flow distribution of
the hull. So, The calculation method in this paper can be applied to the prediction and optimization
of the wake filed of the super large container vessel.

Key words: super large container vessel; wake filed; combination of viscous and potential flow
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Credibility evaluation of numericalsimulation on the open-water
performance of the propeller
HONG Fang-wen, ZHANG Zhi-rong, LIU Deng-Chen, ZHENG Chao-sheng

(China Ship Scientific Center, Wuxi 214082, Email: hongfangwen@sina.com)

Abstract: Computational fluid dynamics (CFD) has become the main tool for ship design and
performance analysis.The credibility evaluation is a key process for CFD applications. In this
paper, the credibility evaluation was presented for thesoftware PreFlup, which was developed by
CSSRC (China Ship Scientific Center) for numerical simulating the open water performance of the
propeller.By statistical analysis of 156 samples, to reach 90% confidence level, the confidence
interval is [-4%, 4%].

Key words: CFD, Virtual test, Credibility Evaluation
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A coupling potential and RANS approach for ship self-propulsion
prediction with improved propeller body force method

SUN Wen-yu, YANG Li, CHEN Jing-pu

(Shanghai Branch, China Ship Scientific Research Center, Shanghai, 20001. Email: sunwenyu@702sh.com)

Abstract: Base on the requirement of the integrated design and optimization considering
hull-propeller interaction, a coupling potential and RANS approach is proposed with VOF
method dealing with free surface and lifting line codes for propeller body force calculation. The
overall performance and effective wake can be evaluated in self-propulsion condition. In this
paper, an improved propeller body force method is adopted with correction on propeller induced
velocity which highly improves the accuracy of current method. The method is validated by a
large container ship with towing tank experiment results and compared with fully viscous method.
The result shows that the coupling approach can accurately predict the overall performance of
ship in self-propulsion condition.

Key words: Self-propulsion prediction; Coupling approach; Effective wake; Body force Method.
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Numerical simulation of regular wave run-up on a circular cylinder

LIU Zheng-hao, WAN De-cheng

(School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Collaborative

Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai, 200240,Email: dewan@sijtu.edu.cn)

Abstract: When the offshore platform is in service, it not only suffers the long-term wave load,
but also encounters strong nonlinear phenomena such as wave run-up. Under severe sea
conditions, wave run-up may cause a huge slamming pressure on the deck of the platform and
destroy the platform structure. Thus, accurate prediction of the wave run-up effect is of great
significance for the design of offshore platform design. In this work, the wave interactions with a
circular cylinder are investigated using the in-house CFD solver naoe-FOAM-SJTU. The wave
run-up and wave loads on the cylinder are discussed. To validate the accuracy of wave generation,
the numerical simulation results of wave generation are firstly compared with the theoretical
results. Secondly, different wave parameters are selected to analyze the influence of wave period
and wave steepness parameters on the wave run-up effect. The calculated response amplitude
operates (RAOs) of surface elevation are compared with the experimental results. The evolution
process of the free surface and the secondary crest phenomenon during the wave run-up process
are discussed. The numerical results indicate that the naoe-FOAM-SJTU solver can simulate the
wave run-up problem accurately and predict the hydrodynamic performance of the offshore
structures.

Key words: Wave run-up; Wave force; Numerical wave tank; naoe-FOAM-SJTU solver.
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Research and design of stabilizing fins for a SWATH deep sea
science survey vehicle

MIAO Fei, WU Ting, CHENG Hong-rong, GE Wei-zhen

(Shanghai Branch, China Ship Scientific Research Center, Shanghai 200011. Email: maofei@?702sh.com)

Abstract: It is an effective measure to improve the stability of longitudinal motion by installing
stabilizing fins on the SWATH vehicle. A practical engineering design method for stabilizing fins
is put forward through the derivation of longitudinal motion equation and the analysis of stability
criterion of SWATH. The case design of stabilizing fins is carried out for a 2000 ton class
SWATH deep sea science survey vehicle, and the improvement effect of stabilizing fins scheme
on the longitudinal motion stability of SWATH is also evaluated. It is proved that the stabilizing
fins can effectively improve the longitudinal motion stability margin of SWATH. Finally, the
stabilizing fins angles are optimized by model test, and a stabilizing fins scheme satisfying the

design requirements is obtained.

Key words: SWATH,; stabilizing fins; longitudinal motion stability; stability margin.
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1 Wolios, dishs, 5. MR IR G £ S b i S AR 7E [T]. o &R, 2001, 42(2) 11217

i, Moftios, WU, 2. XS E RN B iRl S5ia 2 [T]. #EE M, 2005, 46 (2) 1 101-106
Waftios, SOl BRARTT, 55 SRR EE MR BT R B 4R A i B S ORI IE. MR CAE, 2016. 11:29-32
Mattia Brenner. Integration of CAD and CFD for the hydrodynamics design of appendages in viscous

= w1

flow[D]. Technical university of Berlin, 2008.

4500DWT Qil Tank lines optimization based on CFD

LIANG lJia-jian, WANG Yan-xia, SU Jia
(China Ship Scientific Research Center, Shanghai,200011,Email:liangjiajian@702sh.com)
Abstract: 4500DWT Oil Tank is a chemistry transportation ship with twin-skegs and
propellers.In the process of using, the problems of stern vibration , the losses RPM of the
engines ,the losses of ship speed and the maneuverability was in front of the ship owner.In order
to solve the problems ,we have optimized the hull forms. In the process of opti- mizing, The CFD
method was use to evaluate the ship forms . We compare the force ,the propulsive performance,
the wake and the wave making of the free surface of the original ship form and the other seven

plans to ensure the best plan and finally obtain the recognition of the ship owner.

Key words: Oil Tank, ship form optimizing, simulation
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Research of nonlinear three-dimensional boundary element method
for ship motions calculation inwaves
WANG Shan'?, CHEN Jing—pul’z, WEI Jin—fangl’2

(1.Shanghai branch, China Ship Scientific Research Center, Shanghai 200011, China;
2.Jiangsu Key Laboratory of Green Ship Technology Wuxi 214082,China;

Email: wangshan(@702sh.com)

Abstract: In this paper, a fully nonlinear unsteady three-dimensional boundary element method
for ship motion analysis is introduced. The method is capable of predicting wave induced loads
and motions with actual forward speed, taking into account implicitly all kinds of nonlinearities,
i.e. higher and lower order frequency components, hull shape above the calm water level and
self-interaction between the forward speed flow field as well as radiated and diffracted waves.
The numerical simulations of a container vessel in regular head waves were carried out by the
above metioned simulation methods, and the numerical results has good agreement with the

model test results.

Key words: nonlinear; three-dimensional; boundary element method; ship motion analysis
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Study on hull form deformation technology based on modified
function method

FENG Jun'?, HU Shi-liang'?, WEI Jin-fang'~

(1.Shanghai branch, China Ship Scientific Research Center, Shanghai 200011, China;
2.Jiangsu Key Laboratory of Green Ship Technology Wuxi 214082,China;Email: fengjun@702sh.com)

Abstract: This paper presents five hull form deformation methods based on modified function,
which established by polynomial. A hull form deformation program based on this modified
function methods has been written and adopted to realize the automatic hull form deformation on
different type of ships. The deformation results show that, these methods can meet the
requirements of ship designer to local or entire deformation of hull form. The feasibility and
reliability of the method are verified.

Key words: hull form; modified function; deformation method
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