車輛工程系碩士班中英文課程內容摘要
1、 專業必修科目Required Courses
386001
專題討論（1）、（2）
２必
         　
合授
上、下
本課程安排一系列專題演講，訓練學生熟習學術研討會的情況，此為二學期課程，邀請校外學者及產業界專家演講，或請研究生發表研究成果，每一壆生必須針對其有關碩士論文主題做口頭報告。
386001
Seminar (1)、(2)
２Ｒ
        
Joint Teaching  F、S
A sequence of lectures are arranged in the course to train the students to be familiar with the situation of a academic symposium or a conference. Basically, it is a four semesters course. Some lectures are given by the experts invited from outside the school in the course. The lecture may also be given by the graduate students who have certain solid conclusions drawn their research. In the last two semesters, each student is required to present on the topic involving his master thesis.
386002
碩士論文
６必
        
各教師
每位碩士班研究生選定論文題目，再指導教授指導下進行數值模擬、實驗、研究、並將研究結果寫成論文。
386002
Thesis 
６Ｒ
 
    All Teachers

Graduate students propose their research project, complete simulation, experiments and write a thesis under advisor supervision.

二、專業選修科目Elective Courses

386003車輛工程特論
３選                 曾全佑
    上
本課程主要介紹車輛工程所涵蓋的領域，以及相關的基本原理。希望透過這門課程，能夠讓學生清楚明白到未來將接觸到的相關知識。同時，也讓學生能夠知道將如何應用專業知識到車輛的設計、開發、製造上。此外，最新發展的車輛新興科技也將是課程主要探討的內容，例如：智慧型電子、綠色底盤。
386003 Special Issues in Vehicle Engineering    ３Ｅ　
C. Y. Tseng
  F
This is a fundamental course in the Institute of Vehicle engineering. It introduces the relative technologies and theories of Vehicle engineering. The students are expected to realize the relative technologies involved in vehicle research, development and manufacture. Besides, the new developed technologies such as: smart electric vehicles, green chassis, are also included in this course.

386004工程統計與分析
３選                 李佳言
    上
本課程主要介紹工程統計基本觀念及原理，並輔以許多工程專業應用的例題來說明統計分析方法，使主修工程的學生能充分掌握如何將統計學應用在工程專業領域上。

386004 Engineering Statistics and Analysis    ３Ｅ　
C. Y. Lee
  F

The aim of “Engineering Statistics and Analysis” is to provide students basic concepts and theory of engineering statistics and to show them many examples of engineering applications to help understand its use.  The students who major engineering can fully understand how to apply the skills of engineering statistics and analysis to the field of engineering.
386005
高等計算流體力學
３選

戴昌賢    上
本課程主要目的在於教導學生使用數值方法去解決工程上的熱流問題，內容包括: 紊流模式，格點產生，可動格點，多重格點與多相流等數值技巧。
386005
Advanced Computational Fluid Dynamics
３Ｅ             C. H. Tai    F

The course is aimed to teach the students to solve the industrial problems using CFD tool. The main contents are turbulent modeling, grid generation, moving grid, multi-grid and dispersed multi-phase flow.

386006
有限元素法
３選

陳勇全    上
本課程主要教授有限元素理論，如何架構及組合元素剛度矩陣，包括：行架、樑、平面應力，平面應變，及三次元固體。並利用套裝軟體來輔助分析實際工程問題。
386006
Finite Element Method
３Ｅ

Y. C. Chen  F

This course discusses the theories of finite element method and how to construct the element stiffness matrix. The main contents are truss, beam, plane stress, plane strain and a three dimensional problems. A commercial finite element package will be used to aid the simulation of a practical engineering problem.

386007
高等固體力學
３選

胡惠文    上
本課程為基礎課程材料力學之延伸，目的是訓練研究生了解彈性體之三維力學行為與具備理論分析能力，課程內容包括：笛卡兒張量、變形與應變、應力分析、應力應變關係、降伏破壞理論、平面應力、平面應變、熱應力以及非等向性(如複合材料力學)等問題。
386007
Advanced Solid Mechanics          ３Ｅ          
     　H. W. Hu   F

This course is an extension of fundamental mechanics of materials. This objective of this course is to instruct the graduate students to understand the theory of three dimensional mechanical behaviors of solids and structures. Mechanical behaviors of elastic and inelastic materials will be investigated in this lecture. Theoretical analysis includes Cartesian tensor, deformation and strain, stress, constitutive relations between stress and strain, plane stress and plane strain problems in Cartesian coordinate, and elasticity of anisotropic materials such as composite mechanics.

386008
流體力學導論
３選

梁智創    上
本課程主要目的在於培養學生對流體力學有更進一步分析的能力，內容包含: 流體守恆方程式，理想流體理論，不可壓縮黏性流體理論與可壓縮無黏性流體理論。
386008
Fundamental Mechanics of Fluids
３Ｅ

J.C. Leong  F

This course is aimed to provide a broad an in-depth study of fluid mechanics. The subject contents are: the conservation law of fluid, ideal-fluid flow, viscous flows of incompressible fluids and compressible flow of inviscid fluids.

386009
非破壞性檢測
３選

陳永昌  上
本課程探討非破壞性檢測缺陷的方法，主要的課程內容包含:磁粉法、超音波法、放射線法、渦電流法、音波發射法、全像干涉術。
386009
Nondestructive Inspection
３Ｅ
Y. C. Chen  F

The focus of this course is on the defect analysis techniques using the nondestructive inspection method. The main contents are: .magnetical particle inspection, ultrasonic inspection, radiography, eddy current inspection, acoustic emission inspection, holographic interferometry.

386010 線性控制系統
３選
林秋豐  上
本課程主要介紹線性控制理論，目標在使得學生了解如何利用線性控制理論來設計線性系統的控制法則。本課程首先介紹控制系統的基本架構，然後介紹線性控制系統動態響應的分析方法，包含時域分析以及頻率域分析，其次，本課程介紹傳統利用轉移函數進行控制法則設計的方法，包含根軌跡圖設計方法、極點設定方法、頻率域設計方法，以及PID的控制法則設計。最後，本課程介紹如何利用狀態方程式的方法來設計控制法則，包含極點設定方法以及最佳化控制法則，同時也介紹動態變數觀測法則的設計。
386010
Linear Control System
３Ｅ
C. F. Lin  F

This course focuses on the introduction of linear control theories.  The goal is to enable the students to know how to use these theories to design control law for a linear system.  This course first introduces the structure of a control system.  Then, it talks about the analysis methods for system dynamics, which include time domain analysis and frequency domain analysis. Subsequently, this course introduces the traditional control laws covering root locus, pole placement, frequency domain design, and PID control law.  Finally, this course introduces the control law design method using state space equation covering pole placement method and optimal control law, it also talks about the observer design for system dynamics variables.

386011車輛動態系統建模與辨識
３選
林秋豐、曾全佑  上
本課程主要介紹如何針對一個動態系統建立起其動態模型。其目的在使學生了解動態模型建立以及獲得相關參數的過程，同時也了解動態模型的特性。因此，本課程首先針對整個建立動態模型的過程做介紹，包含如何建立圖示模型以及如何利用圖示模型來建立數學模型，而本課程主要介紹鍵圖法來建立各種不同物理系統的數學模型。最後，本課程介紹如何利用參數辨識的方法來針對實際的系統獲得數學模型當中參數的值，以便進行相關的特性分析以及後續控制法則的設計。
386011 Vehicle dynamics system identification  ３E
C. F. Lin, C. Y. Tseng  F

This course introduces a methodology to develop the mathematical model for the dynamics of different system.  Students will realize the development procedure and principles for dynamics modeling.  The procedure includes the development of schematic model and then the development of mathematical model.  For mathematical model development, bond graph modeling method is introduced.  Finally, system identification methods are introduced for the acquirements of model parameter values.

386012
車輛電機機械專論




３
選



  余致賢     上
本課程教學目標是使學生具備電機機械模型化與模擬能力具備解決電機工程問題之數學基礎與能力。課程內容包括：參考軸轉換理論、同步機之數學模型、同步機之電腦模擬、感應機之數學模型、感應機之電腦模擬、直流機之數學模型、直流機之電腦模擬。使同學瞭解各種馬達的穩態及動態數學模式，馬達驅動器原理及馬達的變速控制原理。驅動器部分包括馬達的相位控制整流器及截波器原理，交流馬達的變頻器原理。進一步使學生瞭解交流馬達的純量控制及向量控制原理。
386012
Advanced Electric Machinery for Vehicle
３Ｅ
C. H. Yu　 F
The purpose of this course is to let students possess the ability of the dynamic modeling and simulation for electric machinery. The contents of the course include the reference-frame transformation theory, modeling of synchronous machines, simulations of synchronous machines, modeling of induction machines, simulations of induction machines, modeling of DC machines, simulations of DC machines. The aim is to let students understand the steady-state mathematical model and dynamic model of various motor, principle of motor driver and principle of variable speed control. The drivers include phase-controlled rectifier and chopper of DC motor, inverter of AC motor. Moreover, let students understand the scalar control and vector control principle of AC motor.

386013
金屬物理學




    ３選


             洪廷甫  上
材料科學為工程教育的重要科技，材料的性質與特性，為現代工程設計中佔有相當重要的地位。金屬材料的各種性質，都基於其內部構造的變化，故需由最基本的結晶構造開始了解，再由晶體缺陷理論、結晶核的形成與成長、成核與均質化、固體擴散現象、硬化現象，破壞現象及理論等進行教學，使學生充分了解金屬材料特性上的理論基礎與變化。
386013
Physical Metallurgy
３Ｅ
T. F. Hong   F
Properties and characteristics of materials play important role in modern engineering design. Each property of materials is based on its transformation at inner structure; therefore, the most fundamental crystalline structure of materials needs to be understood at the first stage. Defects theory, the formation and growth of crystalline nucleus, nucleus and homogenization, solid diffusion phenomenon, hardening phenomenon, failure phenomenon and theory are also discussed in this course. The aim of this course is to acquaint students to fully understand the theory basis and characteristic transformation of metallic materials.

386014
雷射加工技術




３選



             張金龍  上
本課程主要目的在介紹雷射之基本原理與應用於各種材料加工上之應用。內容包含有 : 雷射系統簡介、基本雷射特性、雷射共振腔、加工用雷射源、導光系統、雷射切割、雷射焊接、雷射表面處理、雷射鑽孔、雷射蝕刻及雷射安全規範。

386014
Laser Processing Technique
３Ｅ
C. L. Chang  F
The main purpose of this course is to introduce the fundamental principles of laser and its applications in materials processing. The course’s main content cover the introduction of laser system, fundamental characteristics of laser, laser cavity, laser sources for manufacturing, laser guiding system, laser cutting, laser welding, laser surface treatment, laser drilling, laser eroding and laser safety arrangements.

386015
校外實習（1）




３選



         合授    上
為促進產學間技術與人才之交流，提升產學合作研發能量，增加學生校外實習機會，並為企業培育未來人才，特開設本課程. 修習本課程之學生將在授課教師與指導教授協助之下進入業界以實習工程師進行至多六個月的實習。以其學生在畢業以前能深入了解業界生態，培養就業技能，並增進其職場競爭力。

386015
Practice of Industrial Training (1)
３Ｅ
Joint Teaching　F
Summary:  The objective of the course is to promote the communication between business and school, increase students’ opportunities of extracurricular intern and educate future engineers. The students should work as an intern engineer in business under the help and suggestion of advisors in six months at most. We hope the students can comprehend the business environment, incubate their technological talents and improve their competitiveness before their education.
386016 車輛散熱模組設計                ３選                      蔡建雄  下
本課程主旨在建立學生對車輛中需要熱管理部份，進行散熱模組設計與分析，例如引擎空中水箱、引擎水套、水泵與冷凝器。此外，未來電動車輛中，馬達本體，電池模組與驅動器的散熱器設計也是本課程的另一重要的主題。
386016 Vehicular Heat Exchanger Design      ３Ｅ                     C.H. Tsai  S

This course is aimed to provide some design guide for thermal management in vehicle. Especially, the design method and analysis of heat exchange modules are developed in this course. The parts of heat exchange modules are included, such as radiator, water pump, condenser, and evaporator. The need for thermal management of the electric vehicle is increasing. So, the heat exchanger design for motor, battery, and driver are also focused in this course.
386017
非線性控制
３選

曾全佑   下
非線性控制技術已成為現代控制工程師必備之基礎，本課程主要內容包括傳統之李阿普諾夫法(Lyapunov method)分析與描述函數法(describing function method)，以及現代控制技術，如回饋線性化法、適應控控制、滑動控制等。
386017
Nonlinear Control
３Ｅ

C. Y. Tseng   S
The subject of nonlinear control is occupying an increasingly important place in automatic control engineering, and has become a necessary part of the fundamental background of control engineers. This course contains both classical materials, such as Lyapunov analysis and describing function techniques, and more modern topics such as feedback linearization, adaptive control, and sliding control.

386018
智慧控制
３選

楊榮華    下
本課程主要教授模糊控制、類神經網路控制、灰色理論等相關之控制理論基礎與應用。
386018
Intelligent Control
３Ｅ

J. H. Yang   S
This course discusses the theoretical background and applications of fuzzy control, neural network control and gray theory.

386019
高等車輛空氣動力學
３選

戴昌賢  下
本課程基本將講授氣體、波動、升阻力等之理論，為車輛空氣動力設計之基礎，其內容包括流體運動學、一維氣體動力學、一維波動、黏流體中之升力及阻力、管道中氣體之流動及量度方法。而後透過Fluent之工程套裝軟體進行數值模擬分析。經由本課程學生應可習淂流體運動方程式、習得一維氣體動學、習淂管道中氣體之流動及量度方法及車輛升力、阻力與外型之關係。
386019
Advanced Aerodynamics for Vehicle      ３Ｅ
C. H. Tai  S

This course contains mainly on explanations of the aerodynamic physical principles and on the methods of experimental measurement that can be used. The results can be simulated using the engineering package software FLUENT. Armed with this information the students should be able to work a reasonable attempt at a low-drag conceptual design, and should also be able to assess the reasons for the major defects in existing design.

386020
破壞力學
３選

陳勇全  下
本課程主要教授破壞力學理論、裂縫尖端之應力場及位移場、裂縫尖端之塑性變形以及破壞力學在工程上之應用。
386020
Fracture Mechanics
３Ｅ

Y. C. Chen  S

This course discusses the theories of fracture mechanics, stress field and displacement field of crack tip, plastic behavior of crack tip and their applications in engineering problems.

386021
車輛控制系統設計實務
３選

林秋豐  下
本課程主要藉由介紹電動車輛各種控制系統並且探討其設計方法，使學生具備電動車輛設計之基本能力。課程內容包括能量管理系統，馬達控制系統，車輪驅動力控制，煞車控制，整車運動控制等。課程中首先介紹上述各系統之特性與設計上所面臨的問題，然後進一步介紹各種設計方法，以及如何驗證各種設計方法之成效。
386021
Design and Practice for Vehicle       ３Ｅ
            　　   C. F. Lin    S
Control System

The objective of this course is to instruct the graduate students to understand all the control subsystems of electric vehicle, and furthermore, to know how to apply fundamental control theory to design these systems. Issues include energy management, motor control system, wheel traction control, brake control, and vehicle dynamic control, etc.

386022 車輛創意機構設計            　　　３選　                  黃馨慧  下
本課程主要在介紹產生新型機構的創意性設計方法，說明創意性設計方法所定義的設計程序以及詳細設計過程，同時針對各種不同車輛行動機構設計進行探討。課程主要內容：創意性問題解決技巧、創意性設計方法論，一般化鏈。運動練、特殊化鏈、機械手臂夾緊裝置之運用並以車輛行動機構、以及輔助行動等機構為例。
386022 Creative Design of Vehicle Engineering   ３Ｅ
　　

  　 S. H. Huang  S

Creative Design of Vehicle Engineering presents engineering creative techniques and a novel creative design methodology for the systematic generation of all possible design configurations of mechanical devices, especially apply on vehicle design. It helps students to hone their creative talents in an effective manner, and it supplies a powerful tool for design engineers to come up with fresh concepts to meet new design requirements and constraints, and/or to avoid patent protection of existing products. 
386023
光學量測
３選

陳永昌   下

本課程主要著重於相關工程實驗分析之光學量測方法探討，其中涵蓋理論與實務部分，本課程擬探討之光學量測技術包括：傳統干涉術、光彈法、幾何雲紋法、雲紋干涉術、全像干涉術、電子散斑干涉術。
386023
Optical Measurement
３Ｅ

Y. C. Chen  S

The focus of this course is on optical measurement methods of experimental engineering analysis, comprising their theories and practices. The corresponding optical measurement techniques include: classical interferometry, photoelasticity, geometrical moiré, moiré interferometry, holographic interferometry, and electronic speckle pattern interferometry.

386024 車輛微感測器製程技術
３選
李佳言   下
本課程為教導學生對車輛微感測器設計與製程的基本原理認識，以及深入瞭解感測器材料與相關製程設備、感測器製作與感測器產業之運作，運用業界所普遍使用的感測器材料與設備介紹，使學生瞭解車輛工程師在感測器研發與製作可扮演的角色與任務。授課內容包括微機電系統簡介、微感測器簡介、環境感測器、車輛感測器。
386024 Fabrication of Micro Sensors in Vehicles     ３Ｅ
C. Y. Lee  S

The aim of this course is to acquaint the students with the basic principles of vehicle micro-sensor design and manufacturing. The course also introduces the students to the sensor materials and manufacturing equipments, the sensor fabrication and the sensor business.  Utilizing the knowledge of commercial sensor materials and equipments, the students can understand their roles in the sensor fields. The contents include: Introduction to MEMS, Introduction to Micro-sensors, Environmental Sensors and Vehicle Sensors.

386025 高等熱傳學
３選
 梁智創  下
本課程將提供給已修過基礎熱力學及熱傳學的學生, 對熱傳學能有更深入的認知及應用。內容包含有 : 熱傳導之基本問題、貝色方程式及相關函數、變數分離及疊加原理、熱對流基本方程式、層流、動量及熱邊界層流、計算熱傳導與熱對流、正常化與尺度分析、微尺度熱傳分析。
386025 Advanced Heat Transfer
３Ｅ
J.C. Leong   S

This course will provide students to enhance the concepts and applications of heat transfer. The course’s main content cover the fundamental problems of heat conduction, Bessel’s equation and related functions, separation of variables and Superposition, governing equations of heat convection, laminar flows, momentum and thermal boundary layers, computational heat conduction and convection, normalization and dimensional analysis, micro-scale heat transfer analysis. 
386026 複合材料力學                 ３選                        胡惠文   下
本課程將探討複合材料之力學行為及其應用，並將介紹基本分析理論包括：非等向性彈性力學、纖維強化塑膠與疊層之力學分析、複合材料之破壞準則、以及線性黏彈力學。
386026 Mechanics of Composite Materials     ３Ｅ                    H. W. Hu   S

Mechanical behavior and the applications of composite materials will be investigated in this lecture. Theoretical analysis includes, elasticity of anisotropic materials, elastic analysis of fiber reinforced plastic and lamina, failure criteria of composite materials and linear viscoelasticity.
386027
工廠管理
   



         ３選



    李英杰   下
本課程規劃在讓學生了解工廠的作業流程、產品管理、組織管理、資材管理等，工廠管理即是其中一項重要的基礎管理工作。工廠乃是產品的製造場所，所謂工廠管理即將勞動力、土地、資本、原材料等各種有效資源導入製造場所，憑藉計劃、組織、人事、指導、控制等活動，使工廠能夠有計劃、按步驟地如期達成生產目標。使學生能充份了解產業實際管理面與應用面。授課內容包括工廠組織、工廠佈置、物料搬運、產品研發、資材管理與品質管理。授課內容包括工廠管理導論、工廠組織、工廠佈置、物料搬運、產品研發資材管理、品質管理。
386027
Factory Management
３Ｅ
Y. C. Lee  S
The aim of this course unit is to acquaint the students with the know-how of factory management. The course also introduces to the students the organization management, factory layout, finished-good moving, products development and quality management. With the background, a course section on quality management topic is presented. It is hoped that it will be very useful to students who have to learn about the essential area of this management know-how. The content includes fundamentals of factory management, organization management, quality management and product management.  The contents include Factory management introduction、Factory organization、Factory layout 、Finished-good moving、Product development、Raw material management、Quality management.
386028
校外實習（2）




３選



         合授    上
為促進產學間技術與人才之交流，提升產學合作研發能量，增加學生校外實習機會，並為企業培育未來人才，特開設本課程. 修習本課程之學生將在授課教師與指導教授協助之下進入業界以實習工程師進行至多六個月的實習。以其學生在畢業以前能深入了解業界生態，培養就業技能，並增進其職場競爭力。

386028
Practice of Industrial Training (2)
３Ｅ
Joint Teaching　F
Summary:  The objective of the course is to promote the communication between business and school, increase students’ opportunities of extracurricular intern and educate future engineers. The students should work as an intern engineer in business under the help and suggestion of advisors in six months at most. We hope the students can comprehend the business environment, incubate their technological talents and improve their competitiveness before their education.
386029
專題討論（3）
１選
         　
合授   上、下
本課程安排一系列專題演講，訓練學生熟習學術研討會的情況，邀請校外學者及產業界專家演講，或請研究生發表研究成果，每一壆生必須針對其有關碩士論文主題做口頭報告。
386029
Seminar (3)
１Ｅ
        
Joint Teachers  F、S
A sequence of lectures are arranged in the course to train the students to be familiar with the situation of a academic symposium or a conference. Basically, it is a four semesters course. Some lectures are given by the experts invited from outside the school in the course. The lecture may also be given by the graduate students who have certain solid conclusions drawn their research. In the last two semesters, each student is required to present on the topic involving his master thesis.
386030
專題討論（4）
1選
         　
合授       下
本課程安排一系列專題演講，訓練學生熟習學術研討會的情況，邀請校外學者及產業界專家演講，或請研究生發表研究成果，每一壆生必須針對其有關碩士論文主題做口頭報告。
386030
Seminar (4)
１Ｅ
        
Joint Teachers    S

A sequence of lectures are arranged in the course to train the students to be familiar with the situation of a academic symposium or a conference. Basically, it is a four semesters course. Some lectures are given by the experts invited from outside the school in the course. The lecture may also be given by the graduate students who have certain solid conclusions drawn their research. In the last two semesters, each student is required to present on the topic involving his master thesis.

386031 論文習作與研究方法            　　　３選                 洪廷甫  上 

對研究生而言，具有英文論文寫作的能力與充分瞭解研究方法為完成學業與未來繼續從事研究的基本要件。本課程將先講授論文寫作與研究方法的論理學、必要守則及重要關鍵，再透過研讀環境保護中各種不同知識領域的期刊論文來精鍊技術論文的寫作技巧與熟練研究方法。
386031 Thesis Writing and Research Methodology   ３Ｅ　　


  T. F. Hong  F
The capability of technical writing and the understanding of research methodology are essential to a graduate student. This course will teach graduate students the logic, sufficient and necessary conditions, and key points of technical writing and research methodology first. And then via reviews of a variety of different excellent environmental-protection related papers from technical and scientific journals to further master the ability of technical writing and familiarize the methodology underlying research and development.
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