Shanghai Jianqiao University
Fluid Mechanics and Hydraulics and Pneumatics
Teaching Plan

Week  1        Item 1        Class 2             Writer  Xiaodong Huang

	Course unit name
	Introduction

	Purpose and requirements of this lecture

Instructional design ideas

	Instructional design ideas

TTeachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key point: working principle of jack

Difficulties: hydraulic transmission pressure, movement speed of actuator

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Introduce yourself (5 minutes)

Teaching objectives, requirements and contents (10 minutes)

Examination method and time schedule of course examination (10 minutes)

Working principle of jack and calculation of pressure and flow (50 minutes)

Interactive discussion among students (5 minutes)

Review (10 minutes)
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Review the working principle of jack and what depends on the pressure and speed of hydraulic transmission

	Reflection after class
	


Week 1       Item 2        Class 2             Writer  Xiaodong Huang
	Course unit name
	Chapter 1 Section 1-2 Hydraulic Oil and Statics

	Purpose and requirements of this lecture

Understand the properties of hydraulic oil, hydrostatic characteristics and static transmission principle

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Emphasis: hydrostatics

Difficulties: basic equation of static pressure, Pascal principle

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review and ask questions before class (5 minutes)

Lecture: properties of hydraulic oil (25 minutes)

Basic equation of hydrostatic pressure and Pascal principle (40 minutes)

Exercise and discussion (20 minutes)
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions: 1-1, 1-2

Exercise: 1-3, 1-4

	Reflection after class
	


Week  2      Item 1       Class  2             Writer Xiaodong Huang

	Course unit name
	Chapter 1 Section 3 Hydrodynamics, Pipeline Flow

	Purpose and requirements of this lecture

Understand the flow characteristics of pipeline and the principle of hydraulic dynamics

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Emphasis: hydraulic dynamic equation 

Difficulties: the relevant application calculation of Bernoulli equation



	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review and ask questions before class (5 minutes) 

Lecture: Hydrodynamics (50 minutes) 

Pipeline flow (25 minutes)

 After-class discussion (10 minutes)
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Exercise: 1-5, 1-6, 1-7, 1-8, 1-9

	Reflection after class
	


Week  2     Item 2      Class  2              Writer Xiaodong Huang
	Course unit name
	Chapter 1 Section 4-6 Pressure Loss Calculation, Orifice and Gap Flow, Cavitation and Hydraulic Shock

	Purpose and requirements of this lecture

The pressure loss, orifice and gap flow are reduced

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: orifice and gap flow 

Difficulties: pressure loss

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: pressure loss Orifice and gap flow Cavitation and hydraulic shock

After-class discussion
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement



	Reflection after class
	


Week  3        Item 1        Class 2           Writer Xiaodong Huang

	Course unit name
	Chapter 2 Section 1-2 Overview of Hydraulic Pump and Piston Pump

	Purpose and requirements of this lecture

Understand the working principle of hydraulic pump, relevant parameters and working principle of plunger pump

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: working principle of hydraulic pump 

Difficulties: Calculation of hydraulic pump parameters

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: working principle of hydraulic pump and calculation of related parameters Working principle of plunger pump 

Exercises and discussions
	Teaching filmTeaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:2-1

Exercise:2-9

	Reflection after class
	


Week 3       Item 2        Class 2            Writer Xiaodong Huang

	Course unit name
	Chapter 2 Section 3-4 Vane Pump and Gear Pump

	Purpose and requirements of this lecture

Understand the working principle and characteristics of vane pump and gear pump

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: working principle and characteristics of vane pump and gear pump Difficulties: gear pump characteristics



	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: working principle of vane pump Working principle of gear pump 

After-class discussion


	Teaching film

Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Exercise:2-4、2-8

Exercise:2-10

	Reflection after class
	


Week 4          Item 1        Class 2         Writer Xiaodong Huang
	Course unit name
	Chapter 3 Section 1 Hydraulic Motor

	Purpose and requirements of this lecture

Understand the working principle of hydraulic motor and master the calculation of relevant parameters of hydraulic motor

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: working principle of hydraulic motor 

Difficulties: Calculation of hydraulic motor parameters

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: Working principle of liquid motor Calculation of hydraulic motor parameters 

After-class discussion
	Teaching film

Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Exercise:3-1、3-2、3-3

	Reflection after class
	



Week4       Item 2      Class 2           Writer Xiaodong Huang

	Course unit name
	Chapter 3 Section 2 Hydraulic Cylinder

	Purpose and requirements of this lecture

Understand the working principle and related parameters of hydraulic cylinder and master the calculation of hydraulic cylinder parameters



	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Emphasis: calculation of hydraulic cylinder force and speed

Difficulties: Calculation of differential connection force and speed of hydraulic cylinder

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: Working principle of hydraulic cylinder Calculation of relevant parameters of hydraulic cylinder 

Exercises and discussions
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Exercise:3-3、3-4

	Reflection after class
	


Week 5         Item 1        Class 2           Writer Xiaodong Huang
	Course unit name
	Exercise class

	Purpose and requirements of this lecture

Master the calculation of hydraulic pump parameters

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Emphasis: calculation of hydraulic pump parameters 

Difficulties: Calculation of pressure, torque and power of hydraulic pump

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class Lecture: Calculation of Examples of Hydraulic Pump Students do exercises in class 

discuss


	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Do 2 math problems in class

	Reflection after class
	


Week 5        Item 2         Class 2           Writer Xiaodong Huang
	Course unit name
	Chapter 4 Section 1-2 Overview of Hydraulic Valves and Directional Valves

	Purpose and requirements of this lecture

Understand the basic working principle and function of hydraulic valve, and understand the function and classification of directional valve



	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key point: directional valve function 

Difficulties: the application of neutral function of directional valve

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: Basic working principle and classification of hydraulic valves Working principle and characteristics of directional valve 

Exercises and discussions
	Teaching film

Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:4-1、4-3

Exercise:

	Reflection after class
	


Week 6       Item 1       Class 2           Writer Xiaodong Huang
	Course unit name
	Chapter 4 Section 3 Pressure Valves

	Purpose and requirements of this lecture

Understand the working principle and application of pressure valve

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key point: working principle of pressure valve 

Difficulties: Characteristics and application of overflow valve, pressure reducing valve and sequence valve



	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review and ask questions before class (5 minutes) Lecture: Working principle of pressure valve (35 minutes) Characteristics and application of overflow valve, pressure reducing valve and sequence valve (40 minutes) After-class discussion (10 minutes)


	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:4-4

Exercise:4-7、4-8

	Reflection after class
	


Week 6        Item 2         Class 2          Writer Xiaodong Huang
	Course unit name
	Chapter 4 Section 4 Flow Valve

	Purpose and requirements of this lecture

Understand the function and classification of flow valve

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: flow valve function, throttle valve and speed control valve 

Difficulties: working principle and application of flow valve

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class

Lecture: working principle and classification of flow valve Characteristics of throttle valve and speed control valve 

Exercises and discussions


	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:4-10、4-11

Exercise:

	Reflection after class
	


Week 7      Item 1       Class 2           Writer Xiaodong Huang
	Course unit name
	Chapter 5 Section 1-4 Hydraulic Auxiliary Components

	Purpose and requirements of this lecture

Understand the functions of accumulator, oil tank, filter, pipe fitting and sealing device

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: functions of accumulator, oil tank and filter 

Difficulties: Functions of accumulator, oil tank and filter

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: Function of accumulator, oil tank, filter, pipe fitting and sealing device Exercises and discussions
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:5-2、5-3

Exercise:

	Reflection after class
	


Week 7      Item 2       Class 2          Writer Xiaodong Huang
	Course unit name
	Chapter 6 Section 1 Pressure Control Circuit

	Purpose and requirements of this lecture

Understand the application and characteristics of various pressure control circuits

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: pressure regulating circuit, unloading circuit and pressure reducing circuit 

Difficulties: pressure regulating circuit and pressure reducing circuit

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review and ask questions about the working principle of pressure valve before class 

Lecture: pressure control circuit 

Exercises and discussions
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:

Exercise:6-1、6-2

	Reflection after class
	


Week 8      Item 1        Class 2          Writer Xiaodong Huang
	Course unit name
	Chapter 6 Section 2-3 Speed Control Loop

	Purpose and requirements of this lecture

Understand the working principle and application of speed control loop

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: throttle control circuit and volume speed control circuit 

Difficulties: volume speed control circuit

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: throttle speed regulating circuit Volumetric speed regulating circuit Other speed regulating circuits 

After-class discussion
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:4-4

Exercise:4-7、4-8

	Reflection after class
	


Week 8        Item 2       Class 2          Writer Xiaodong Huang
	Course unit name
	Chapter 6 Section 4-5 Direction and Multi-actuator Control Circuit

	Purpose and requirements of this lecture

Understand the direction and the working principle and application of multi-actuator control loop

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Emphasis: direction control loop 

Difficulties: Working principle of multi-actuator control loop

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: direction control loop Working principle of multi-actuator control loop Exercises and discussions
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:

Exercise:6-3、6-8



	Reflection after class
	


Week 9         Item         Class 4           Writer Xiaodong Huang
	Course unit name
	Chapter 7 Section 1 Hydraulic System of Power Sliding Table of Modular Machine Tool

	Purpose and requirements of this lecture

Understand the hydraulic system of power sliding table of modular machine tool

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: hydraulic system of power sliding table of modular machine tool Difficulties: hydraulic system of power sliding table of modular machine tool



	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: hydraulic system of power sliding table of modular machine tool 

Exercises and discussions
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:7-1

Exercise:

	Reflection after class
	


Week 10       Item          Class 4          Writer Xiaodong Huang
	Course unit name
	Chapter 10 Section 1-4 Basic Knowledge of Pneumatic Transmission and Air Source Device

	Purpose and requirements of this lecture

Understand the working principle and application of pneumatic transmission

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: working principle and application of pneumatic transmission, application of pneumatic actuator and control valve 

Difficulties: compressors and auxiliary components

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review and ask questions about the principle of hydraulic transmission before class 

Lecture: working principle of pneumatic transmission and air source device Pneumatic actuator, control valve, pneumatic auxiliary parts 

After-class discussion
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:10-1、10-3

Exercise:11-1

	Reflection after class
	


Week 11       Item        Class 4          Writer Xiaodong Huang
	Course unit name
	Chapter 11, Section 1-3, Pneumatic Actuator, Air Pressure Basic Circuit

	Purpose and requirements of this lecture

Understand the working principle of pneumatic circuit2

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: pressure control circuit, commutation control circuit and speed control circuit

Difficulties: pressure control circuit and speed control circuit

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Review questions before class 

Lecture: pressure control circuit Commutation control loop Speed control loop Exercises and discussions
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Thinking questions:

Exercise:12-2

	Reflection after class
	


Week 12        Item          Class 4             Writer Xiaodong Huang
	Course unit name
	Total review

	Purpose and requirements of this lecture

Review the main contents of this semester's study course

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: basic principles of hydraulic transmission 

Difficulties: relevant calculations in hydraulic transmission

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Lecture: Review the lecture 

Discuss and answer questions
	Teaching method

PPT

Case teaching method

Multimedia teaching

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement



	Reflection after class
	


Week 13       Item          Class           Writer Xiaodong Huang
	Course unit name
	Experimental class

	Purpose and requirements of this lecture

On-site teaching and oil inlet and oil return throttling speed control circuit experiment

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: the experiment of throttle speed regulating circuit for oil inlet and oil return 

Difficulty: Experiment of throttle speed regulating circuit for oil inlet and oil return

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Lecture: explain all kinds of hydraulic components in kind Experiment of throttle speed regulating circuit for oil inlet and oil return
	Teaching method

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Exercise:Write an experiment report

	Reflection after class
	


Week 14      Item         Class            Writer Xiaodong Huang
	Course unit name
	Experimental class

	Purpose and requirements of this lecture

On-the-spot teaching and bypass throttle speed regulating circuit and locking circuit experiment

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key points: experiment of bypass throttle speed regulating circuit and locking circuit Difficulties: experiment of bypass throttle speed regulating circuit and locking circuit

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Lecture: explain all kinds of hydraulic components in kind Experiment of bypass throttle speed regulating circuit and locking circuit
	Teaching method

Teaching in kind

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Exercise:Write an experiment report

	Reflection after class
	


Week 15      Item         Class            Writer Xiaodong Huang
	Course unit name
	Experimental class

	Purpose and requirements of this lecture

On-the-spot teaching and experiment of air throttle speed regulating circuit

	Instructional design ideas

Teachers are the leading factor and students are the main body

	Emphasis and difficulty of this teaching

Key point: experiment of air throttle speed regulating circuit 

Difficulty: experiment of air throttle speed regulating circuit

	Teaching Summary and Time Allocation
	Design of teaching methods and means

	Lecture: explain all kinds of pneumatic components in kind Experiment of air throttle speed regulating circuit 

Write an experiment report


	Teaching method

Teaching in kind

Interactive teaching

	Extracurricular review, preview requirements and assignment arrangement

Exercise:Write an experiment report

	Reflection after class
	


SJQU-QR-JW-013（A0）








