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General Template for a Measurement System



Mechanical Measurement II Goal

 Mechanical Measurement I Theory Foundation

 5 Labs + 1 Project

 Data acquisition

 Laboratory 1: Introduction to Instrumentation and Data Acquisition

 Laboratory 2: Use of Accelerometers in the Measurements of Dynamic Systems

 Laboratory 3: Temperature Sensors and Statistical Analysis of Data 

 Laboratory 4: Use of Strain Gages to Determine the Strain in Cantilever Beams

 Laboratory 5: Characteristics of Passive & Active Filters

 Memo report writing 

 Goal: This course aims to advance the understanding of measurement systems and 

analyzing experimental data. Students will test laboratory scaled mechanical engineering 

systems and apply fundamental knowledge from mechanical engineering topics to 
analyze and rate those systems. 

“不闻不若闻之，闻之不若见之，见之不若知之，知之不若行之”-荀子

I see and I forget, I hear and I remember, I do and I understand



Course Introduction

 Mechanical Engineering Topics

 Topic 1: Theory of Machines 

 Topic 2: Control System

 Topic 3: Solid Mechanics

 Topic 4: Thermal & Fluid Labs

 Topic & Session Selection

 Grading

 Group & Schedule

 Late Submission

 Report Guidelines

 Research Topics



Measurements 2 Syllabus

 Topic 1: Theory of Machines

 Forced and Free Vibrations 

 Geared Systems 

 Topic 2: Control System Labs

 Fundamentals of Feedback Control  

 PD Control of Unstable Systems 

 Automated Level Control using 

Programmable Logic Controllers (PLCs) 

 Topic 3: Solid Mechanics

 Uniaxial Tension Test of Materials 

 Heat Treatment of Materials 

 Topic 4: Thermal & Fluid Labs

 Fluid Mechanics

 Bench-top Heat Exchangers

 Radiation Heat Transfer 

Choose three out of four. 



Topic 1: Theory 
of Machines 

Topic 2: 
Control 
System

Topic 3: Solid 
Mechanics

Topic 4: 
Thermal 
& Fluid 
Labs

Fluid Systems

Quadrotor

Tunned Mass 

Damper

Vehicle Differential

Car Radiator

HDD 

Servo

Gears Hydraulic cylinder



Topic and Session Selection

 Blackboard → Groups→ Sign Up

方案 组合方式

方案I Theory of Machines Solid Mechanics Control

方案Ⅱ Theory of Machines Solid Mechanics Thermal & Fluid



Grading

• Studio 15 %

• Lab reports 40 %

• Exam I 15 % 

• Exam II 15 %

• Exam III 15 %

• Exam IV 15 %

• Note: group submission for studio and lab reports.

• Note: take three out of four exams based on topics 
selected. The total weight of exams is 45%.



Group & Schedule

 Group

 5 students

 10 groups

 Studio & Lab reports submission

 One group member, do not repeat

 Every group members’ names

 Same grade for every group member

 Attendance is required, signup sheet

 Exam time



Late Submission

 Studio

 Lab reports

 Exams

Late submission is allowed for the terms marked in yellow with the following rules

Late submission full mark = 100% × 𝑟𝑛

𝑟 = 0.8: discounted return coefficient

𝑛 : 𝑛 : number of late weeks and 𝑛 is an integer number which will be round up, e.g. 

𝑛 = 1 for the late submission within a week



Lab Handouts

 Print out and bring handout to lab!

 Read the handout

 Focus on the following:

 What is the objective of the experiment?

 “For the Report” and “For the Discussion” sections of the handout. 



Recording Experimental Data

 Lab Notebook:

 Title and number of the experiment

 A list of the equipment used in the experiment

 Tabulated data being recorded

 Observations describing behavior or results

 Computer aided measurements should be printed and attached

 Sketch schematics important for experiment

 Sign and date at the end of each lab day and sign up sheet





Report Guidelines
 Memo Writing

 The purpose of the memo format is to demonstrate the proper manner for reporting 
to a supervisor who is not interested in the details of the experiment, but just the 
outcome. Thus, the memo needs to be a CLEAR and CONCISE account of the 
experiment

 What was done

 What are the results

 A discussion of the meaning of the results.

 Memos should include:

 Memo To: , Memo From: , Date , Subject

 Three paragraphs that make up main text.

 Objective and Procedure

 Summary of Results

 Discussion

 What to avoid:

 Headings

 Equipment List

 Large Report Length



To-Do slides





Report Guidelines

 Extended Memo

 3 Pages of Text

 Introduction, Objective and Procedure

 Methods and Procedure

 Results

 Discussion

 Conclusion

 3 Pages of Attachments

 Tables

 Figures



Research Topics

 Renewable Energy Systems

 Solar Energy

 Wind Power

 Intelligent Machines and Robotics

 Autonomous Vehicles

 Robotic Arms

 Computational Fluid Dynamics

 Micro/Nano-Engineering

 Microelectromechanical Systems

 Sensors



An Example



To Do

 Topic & lab session selection

Safety quiz


