Design for Engineering
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Unit 4- Instrumentation and Control Systems
Student Activity
“Research Web-Quest”
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Name: ______________  Date: _____

Introduction: The need to log and analyze data as well as control machinery and all types of systems is at the very heart of engineering.  This is where the design process comes in.  We must know how the present design is performing compared to design criteria.  If the design is performing well, it may not make sense to invest in changes.  If it not performing well, we will be able to establish new targets and compare a new design to the performance of the previous one.  Only through instrumentation will we know if we have met our goals.  This is where the control function reveals itself.  What is the motivation behind new and existing products?  Is it cost of materials, labor, transportation, inventory, time making the product, customer’s tastes, quality of the product, production?  All these are factors of control.  Control means we must design systems that will permit us to measure and monitor many factors so we can make good controlled decisions.  Then we have instrumentation.  It provides us with the information through which we can exert effective control.  Open-loop control systems is when intervention on the part of the of the human operator is required and the closed loop control system is where the data gathered is fed back to the computer or control device and adjustments are made automatically according to a prearranged program or procedure.  Both control and instrumentation is part of the starting point in the design process.
Directions

Using the internet, television documentaries, or other resources available, do the following:
1. Locate and describe 3 examples of modern control and instrumentation systems, and..

2. Describe how their use has extended the capability of engineers and scientists.

Requirements: Put into a word document.  Number and label all parts.  Give credits to your resources.  

Teacher example

Cell phone touchpad: LG Electronics, the world’s fourth-largest cell phone manufacturer, developed a touch pad technology that can be used in mobile handsets.  The company said it is like using the touch pad on personal computers, it allows users to enjoy handset-specific applications more conveniently as compared to the traditional four-way direction keypad.  Physical limitations of four-way keypads or joysticks, control of applications, such as games or multimedia, has been difficult with conventional cell phones.  The touch-pad technology is composed of a sophisticated sensor and embedded software that converts the finger movements of users into responsive control capabilities.  The sensor and the software can also recognize a user’s fingerprints, a function that will ensure enhanced security.  Users of the smart sensor-incorporated handsets can configure them to respond only to the owners’ touch by identifying their fingerprints.  LG executive vice president Steven Ahn said the novel input device will become mainstream in the years to come.  ``This technology will change the rules of the mobile phone game in the not-so-distant future by creating a compelling new user interface,’’ Steven predicted.  He added that the technology will accelerate the trend of manufacturing smaller and slimmer models due to its small size. 

Sources
http://www.instrumentationews.com/lg_develops_new_cell_phone
VCSU reading assignment

Standards
Standard #2: Students will develop an understanding of the core concepts of technology

Benchmarks

Y. The stability of a technological system is influenced by all of the components 
in the system, especially those in the feedback loop.

DD. Quality control is a planned process to ensure that a product, service, or 
system meets established criteria.

FF. Complex systems have many layers of controls and feedback loops to provide 
information.

Standard #3: Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study.


Benchmarks

H. Technological innovation often results when ideas, knowledge, or skills are 
shared within a technology, among technologies, or across other fields.

J. Technological progress promotes the advancement of science and mathematics.

Standard #6: Students will develop an understanding of the role of society in the development and use of technology.


Benchmarks

H. The decision whether to develop a technology is influenced by societal 
opinions and demands, in addition to corporate cultures.
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