《船舶工程基础》教学大纲
Syllabus of Introduction to Ship Engineering
	课程基本信息
Course Information

	课程名称
Course Name
	船舶工程基础

	
	Introduction to Ship Engineering

	开课院部
School
	石油工程学院
	院部代码
School Code
	02

	负责人
Leader
	王宏涛
	课程团队
Team Members
	

	课程编码
Course Code
	02241
	学分
Credits
	2

	课内学时
Course Hours
	32
	理论学时
Lecture Hours
	32
	实验学时
Experiment Hours
	0

	
	
	上机学时
Programming Hours
	0
	实践学时
Practice Hours
	0

	课外学时
Home Hours
	0

	适用专业
Audience
	海洋油气工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	工程力学、流体力学

	课程简介
Course Description
	船舶工程基础是为海洋油气工程专业设置的一门专业选修课，主要内容包括船舶的基本概念和有关船舶航行性能的基本知识，例如船舶浮性、稳性、抗沉性、快速性、操纵性和耐波性等。课程教学目标是使海洋油气专业的学生对船舶工程的有关方面有较为全面和基本的了解。通过学习本课程，学生应能够掌握有关船舶航行性能的基本知识和一些关于船舶静力学的基本计算，为以后能够解决与船舶工程相关的问题提供专业知识预备。


	
	Introduction to Ship Engineering is an optional course provided for students majoring in Offshore Oil and Gas Engineering. The main contents include basic concepts of ship and fundamental knowledge about ship’s seagoing performance, such as ship buoyancy, stability, insubmersibility, rapidity, maneuverability and seakeeping. The purpose of the course is to equip students in offshore oil and gas major with a relative comprehensive and basic understanding about ship engineering. Through the study of this course, students should be able to comprehend fundamentals of ship’s seagoing performance and come basic calculations related to ship statics so that equipped with preliminary knowledge to solve problems in ship engineering in the future.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1：了解船舶工程各方面的基本知识
	1.4

	
	目标2：掌握有关船舶静力学的一些基本计算方法
	2.2

	
	目标3：培养学生分析和解决有关船舶工程方面基本问题的能力
	4.1

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: Understand fundamentals of ship engineering.
	1.4

	
	Outcome 2: Comprehend some basic calculations related to ship statics.
	2.2

	
	Outcome 3: Cultivate students’ ability to analyze and solve problems in ship engineering.
	4.1

	教学内容
Topics
	第一章 船舶基本概念                                                 
本章重点难点：船舶基本参数、船舶基本构成。
1.1 船舶与船舶工程
船舶、船舶工程的概念，船舶的发展历程，船舶的基本构成。
1.2 船舶的基本参数及主要标志
船舶基本尺度和基本参数，船舶吨位、载重量和排水量，船舶吃水和载重线标志。
1.3 船舶类型
常用的民用和军用船舶类型及特点。
第二章 船体形状及近似计算                                                 
本章重点难点：船体计算的数值积分方法。
2.1 船体基本投影面及常用坐标系
基本投影面，船体坐标系。
2.2 船舶主尺度
全部尺度，船型尺度。
2.3 船体形状的表达
主尺度比值，船型系数，船体型线图。
2.4 船体近似计算方法
梯形法，辛浦生法。
第三章 船舶航行性能                                                          
本章重点难点：船舶浮性、稳性、抗沉性、操纵性和耐波性的概念及基本的计算方法。
3.1 浮性
船舶浮性的概念，船舶重量的构成，船舶排水量与浮心位置的基本计算方法，邦戎曲线图，费尔索夫图谱，水的密度改变时船舶浮态的影响，储备浮力，载重线标志。
3.2 稳性
稳性、复原力矩的概念，初稳性公式、初稳性高，船舶静水力曲线图的组成和运用，装载状态对船舶浮态和初稳性的影响，船舶倾斜试验，大倾角稳性，稳性的影响因素和改善措施，船舶稳性的校核与衡准，移动式钻井平台稳性概述。
3.3 抗沉性
进水舱的分类，渗透率，可浸长度，分舱因数，许用舱长，船舶分舱和破舱稳性的有关公约和规则。
3.4 快速性
船舶快速性的概念，船舶阻力的分类及成因，估算船舶阻力的近似方法，相似理论和阻力换算，船舶推进器，螺旋桨的几何特征，影响船舶推进效率的因素。
3.5 操纵性
船舶操纵性的概念，航向稳定性，船舶回转运动及其评价指标，舵的几何要素、种类，船舶操纵性的影响因素。
3.6 耐波性
船舶耐波性的概念，主要内容，船舶在波浪上的运动形式，耐波性的影响因素，耐波性指标。
第四章 船体结构与强度                                                        
本章重点难点：主船体结构。
4.1船体强度的基本概念
总纵强度、横向强度和局部强度的概念。
4.2 船体结构的主要形式
船体外板和甲板板，船底结构，甲板结构，舷侧结构，首尾结构和上层建筑结构。
4.3 船体结构主要图纸
总布置图，基本结构图，外板展开图，肋骨型线图。
第五章 船舶设计概述
本章重点难点：船舶设计的主要内容和基本过程。
船舶设计的主要内容、基本过程。
第六章 船舶建造概述
本章重点难点：船舶建造的主要内容和基本过程。
船舶建造的主要内容和方法，船舶建造的主要设备、工具和工艺过程。
第七章 船舶检验
本章重点难点：船舶检验的内容。
船舶检验的内容和验船机构。

	
	Chapter 1 Basic Concepts of Ship
Focus and difficulties: basic parameters of ship, basic constitution of ship.
1.1 Ship and Ship Engineering
Concepts of ship and ship engineering, development history of ship, basic constitution of ship.
1.2 Basic parameters and main marks of ship
Basic geometry and parameters of ship, ship tonnage, deadweight and displacement, draft and loadline mark.
1.3 Ship types
Types and features of civil ships and warships.
Chapter 2 Ship Geometry and Approximate Calculations
Focus and difficulties: numerical integration methods of ship-hull calculation.
1.1 Basic projection planes and coordinate systems
Basic projection planes, ship-hull coordinate systems.
1.2 Principal dimensions
Overall dimensions, molded dimensions.
1.3 Expression of ship geometry
Dimension ratios, coefficients of ship form, lines plan.
1.4 Approximate calculations of ship hull
Trapezoid method, Simpson’s method.
Chapter 3 Seagoing Performance of Ship
Focus and difficulties: concepts and basic calculations of ship buoyancy, stability, insubmersibility, rapidity, maneuverability and seakeeping.
3.1 Buoyancy
Concepts of ship buoyancy, composition of ship’s weight, calculations of ship’s displacement and the center of buoyancy, Bonjean’s curves, Firsov’s diagram, change of ship’s floating conditions with the change of water density, Reserve buoyancy and the loadline mark.
3.2 Stability
Concepts of stability, and the righting moment, initial stability formula, metacentric height, composition of the hydrostatic curves and their application, effect of the loading condition on ship’s floating condition and initial stability, ship inclining test, stability at large angle, factors influencing stability and the measures of improvement, verification and criterion of ship’s stability, introduction to the stability of mobile drilling platforms.
3.3 Insubmersibility
Classification of the flooded cabins, permeability, floodable length, factor of subdivision, permissible length, conventions and rules for subdivision and intact stability.
3.4 Rapidity
Concept of ship rapidity, classification of ship resistance and their causes, the approximate method of estimating ship resistance, similarity theory and resistance conversion, ship propulsion, geometric characteristics of propeller, factors affecting propulsion efficiency.
3.5 Maneuverability
Concept of ship maneuverability, direction stability, ship's turning motion and its evaluation index, geometric elements and types of rudder, factors affecting ship maneuverability.
3.6 Seakeeping
Concept of seakeeping, main contents, the motion of ship in waves, Factors affecting the seakeeping performance and seakeeping index.
Chapter 4 Ship structure and strength
Focus and difficulties: main ship-full structure.
4.1 Basic concepts of ship strength
Longitudinal strength, transverse strength and local strength.
4.2 Main structural forms of ship
Shell plate and deck plate, bottom structure, deck structure, side structure, stem and stern structure, superstructure.
4.3 Main drawings of ship structure
General arrangement plan, basic structural drawings, shell expansion plan, frame plan.
Chapter 5 Introduction to Ship Design
Focus and difficulties: main contents and basic process of ship design.
Main contents and basic process of ship design.
Chapter 6 Introduction to Ship Construction
Focus and difficulties: main contents and basic process of ship construction.
Main contents and basic process of ship construction, main equipment, tolls and technology of ship construction,.
Chapter 7 Ship Inspection
Focus and difficulties: contents of ship inspection.
Contents of ship inspection and classification societies.

	教学进度及要求
Class Schedule & Requirements
	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	1.1
1.2
1.3
	4
	讲授
	
	
	目标1

	
	2.1
2.2
2.3
2.4
	4
	讲授
	
	
	目标1、2

	
	3.1
	4
	讲授
	
	
	目标2、3

	
	3.2
	5
	讲授
	
	
	目标2、3

	
	3.3
	4
	讲授
	
	
	目标2、3

	
	3.4
	2
	讲授
	
	
	目标1

	
	3.5
	2
	讲授
	
	
	目标1

	
	3.6
	2
	讲授
	
	
	目标1

	
	4.1
4.2
4.3
	2
	讲授
	
	
	目标1、2

	
	5
	1
	讲授
	
	
	目标1

	
	6
	1
	讲授
	
	
	目标1、2

	
	7
	1
	讲授
	
	
	目标1

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
1.2
1.3
	4
	Teaching
	
	
	Outcome 1

	
	2.1
2.2
2.3
2.4
	4
	Teaching
	
	
	Outcome 1,2

	
	3.1
	4
	Teaching

	
	
	Outcome 2,3

	
	3.2
	5
	Teaching
	
	
	Outcome 2,3

	
	3.3
	4
	Teaching
	
	
	Outcome 2,3

	
	3.4
	2
	Teaching
	
	
	Outcome 1

	
	3.5
	2
	Teaching
	
	
	Outcome 1

	
	3.6
	2
	Teaching
	
	
	Outcome 1

	
	4.1
4.2
4.3
	2
	Teaching
	
	
	Outcome 1,2

	
	5
	1
	Teaching
	
	
	Outcome 1

	
	6
	1
	Teaching
	
	
	Outcome 1,2

	
	7
	1
	Teaching
	
	
	Outcome 1

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2 作业
	20%

	
	环节3 期末考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1 Attendance and Performance
	10%

	
	Evaluation 2 Assignment
	20%

	
	Evaluation 3 Final Exam
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《船舶工程基础》，李志刚，中国石油大学出版社，2011；
2．《船舶原理》，盛振邦、刘应中主编，上海交通大学出版社，2004，船舶与海洋工程专业规划教材；
3．《船体结构与制图》（第2版），龚昌奇，刘益清，谢玲玲编著，国防工业出版社，2013，普通高等院校“十二五”规划教材；
4．《船舶设计原理》，顾敏童主编，上海交通大学出版社，2001；
5．《船舶建造工艺》，陆伟东编著，上海交通大学出版社，1991。

	
	1. Li Zhi-gang, Introduction to Ship Engineering, China University of Petroleum Press, 2011.
2．Sheng Zhen-bang, Liu Ying-zhong, Principles of Naval Architecture, Shanghai Jiao Tong University Press, 2004, Naval Architecture and Ocean Engineering planning teaching materials.
3. Gong Chang-qi, Liu yiqing, Xie lingling, Ship Structure & Drawing (second edition), National Defense Industry Press, 2013, The Twelfth Five-Year planning teaching materials for general higher-education institutions.
4. Gu Min-tong, Principles of Ship Design, Shanghai Jiao Tong University Press, 2001.
5. Lu Wei-dong, Technology of Shipbuilding, Shanghai Jiao Tong University Press, 1991.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	王宏涛
	审核人(系/教研室主任)
Approved by
	


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
[bookmark: _GoBack]4. 如有实验内容，须完善对附表中实验项目信息进行完善。
附表：
	实验项目信息

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	实验1
	
	（院部代码基础上加3位）
	
	（实验室代码基础上加3位）
	
	
	（基础/专业基础/专业）
	（选做/必做）
	（演示性/验证性/综合性/设计性/创新性）
	
	
	
	（若为否，填写无法开出原因）

	实验2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




