Design for Engineering
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Instrumentation and Control Systems
Student Handout

Exploring: Here are some examples of applications of instrumentation and control systems that you might be find interesting.  These activities help in the understanding on how they apply to this unit.  
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1. Pitsco, Ideas and Solutions: Control Software.  Take control of dragster racing in your school with the Epoch TM - a race timing and management software system software for Windows. Epoch TM gives you full control over your CO2 car race via a WIN 2000, XP-compatible computer. Easily manage race match-ups, lane selection, and computer-controlled launches. In addition, Epoch TM enables you to manipulate data such as race times, competitor names, car numbers, class, rank, and more.

Simply enter the list of competitors prior to the race. Epoch TM can instantly pair the competitors and make lane selections. If you prefer to have more control, Epoch TM’s manual mode gives you full editing control over the race.

Clicking an on-screen button triggers the launch. Epoch TM works with your existing system hardware to time the cars as they cross the finish line. The times are automatically stored on the computer, eliminating the opportunity for a recording error. Race data can easily be sorted after each round to determine the fastest times.

Features: 

· PC-interfaced race times accurate to .001 second 

· Computer-controlled launches 

· Automatic and manual race-pairing modes 

· Speed calculation in mph or kph 

· One-click lane switching 

· Continuous updating of race ranking 

· Sorting of data by time, speed, car, name, and so forth 

· Works with almost any Pitsco race system 

· Imports competitor lists in text file formats 

· Exports data to spreadsheet programs
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Lego Mind-storms: Touch sensors.  This updated touch sensor is very basic, and is either on or off depending on the position of the push button. The NXT touch sensor features a hole for an axel in the push button, giving users more options for incorporating the sensor into their designs. 
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Temperature sensor. -20 degrees Celsius to +50 degrees Celsius. Note: This sensor is designed to be used with ROBOLAB, LEGO MINDSTORMS, and Control Lab software.
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Robo-lab: The latest generation of LEGO Education robotics is all here in this set! This essential core set serves as the base for endless NXT robotic creations. The set includes 431 elements, many of which are exclusive to the education version of the NXT system.
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Kelvin: Interface cards: Interface and control the Community Power Station. Use the interface to turn lights on and off and to acquire voltage information. Built-in meters display power usage, current, voltage and power levels in each zone. IBM Windows '95.
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Sources

http://www.legoeducation.com/store/detail.aspx?by=6&pl=10&ID=1263
http://www.pitsco.com/aboutus/default.asp#sites
http://kelvin.com/
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 #17: Students will develop an understanding of and be able to select and use information and communication technologies.


Benchmarks

M. Information and communication systems allow information to be transferred 
from human to human, human to machine, machine to human, and machine to 
machine.

O. Communication systems are made up of source, encoder, transmitter, receiver, 
decoder, storage, retrieval, and destination.

P.  There are many ways to communicate information, such as graphic and 
electronic means.

Q. Technological knowledge and processes are communicated using symbols, 
measurement, conventions, icons, graphic images, and languages that incorporate 
a variety of visual, auditory, and tactile stimuli.
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