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Unit 4

Instrumentation and Control Systems

Matching Definitions Quiz
A. Digital

B. Analog
C. Binary
D. Microprocessor 
E. fuzzy logic
F. Neural systems
G. Sensors
H. Actuators
I. Stepper motor
J. Synchro motor
K. Open-loop control
L. Closed-loop control
M. Instrumentation
N. Control system
___________ 1.  A type of artificial intelligence that attempts to imitate how a human brain works.  Instead of using a digital model with 0’s and 1’s, it works by creating connections between processing elements.

___________ 2.  A base 2 number system that represents values using two symbols, typically 0 and 1.

___________ 3.  The act of using instruments for a particular purpose.

___________ 4.  The system of commands is carried out regardless of the consequences.

___________ 5.  Conversion of information into binary bits of data for transmission through wire, fiber optic cable, satellite, or over air techniques.

___________ 6.   The system for controlling the operation of another system.

___________ 7.  A system consisting of a generator and a motor so connected that the motor will assume the same relative position as the generator.

___________ 8.  Describes a device or system that represents changing values as continuously variable physical quantities.

___________ 9.  A complete computation engine that is fabricated on a single chip.

___________ 10.  Small electric motors that can spin quite quickly and can be started and stopped “on a dime”.  They move in small, precise increments.

___________ 11.  This involves feedback to ensure set conditions are met.

___________ 12.  A problem solving control system method that provides a simple way to arrive at a definite conclusion based upon vague, ambiguous, or missing input information.

___________ 13.  A device that responds to a stimulus such as heat, light, or pressure and generates a signal that can be measured or interpreted.

___________ 14.  A mechanism that puts something into automatic action.

Give an example of each

1. Digital

2. Analog
3. Binary
4. Microprocessor 
5. Neural systems
6. Sensors
7. Actuators
8. Stepper motor
9. Open-loop control
10. Closed-loop control
11. Instrumentation
Classroom applications using control software and hardware interface  cards, sensors and actuators:

1.  Lego Mindstorm  - this uses the Robolab software to write programs for the different robot assemblies.  The microcomputer called the RCX has three input ports for using different sensors – light sensor, touch sensor, and temperature sensor.   The RCX also has three output ports for connecting motors and lamps.   The software can be written with closed loops involving the different sensors. This activity could explain control systems, microprocessors, sensors, actuators,  and instrumentation.

2. Wind tunnel with test flight wing analyzer and software – this is an expensive item, but would be a very interesting one to have in the classroom.  It could be used in conjunction with science classes teaching force and drag.  It could be used in this unit to give a better understanding of instrumentation, microprocessors, and sensors.

3.  CNC mill – This could be used to describe instrumentation, microprocessors, actuators.  The programming involved in this is a good example of open-loop control because once a program is sent to the machine, it goes through the programming motions regardless if it makes sense.  Having used this last year, I feel that this could be used in conjunction with math classes as there is a lot of X, Y, and Z graphing that takes place.

Web Quest Activity

Find and describe three examples of modern control and instrumentation systems.  Explain how their use has extended the capability of engineers or scientists.

Include:

· Name of system

· Website where information was found

· What is it or what does it do?

· How has this helped engineers or scientists?

Example – 

Name – PXI

Website - http://zone.ni.com/devzone/conceptd.nsf/webmain/5D1A4BAB15C82CC986256D3A0058C66C?OpenDocument&node=1525_us
What is it - (PCI eXtensions for Instrumentation) is a PC-based high-performance and low-cost deployment platform for measurement and automation systems. It serves applications such as manufacturing test, military and aerospace, machine monitoring, automotive, and industrial test.

How has it helped – along with LabVIEW software, it is being used by Boeing Aircraft to design a test system to test the effectiveness of designs in reducing commercial jetliner noise during takeoff, landing, and sustained flight.
Standards Addressed

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

o [3.H] Technological innovation often results when ideas, knowledge, or skills are shared within a technology, among technologies, or across other fields.

o [3.J] Technological progress promotes the advancement of science and mathematics.
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