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Spring 2005


Week VII/VIII

Data Acquisition and Control with Labview


Introduction:

When we wish to study a system, we often simply make visual observations, such as noting the color of a pH test strip after being dipped in a solution.

Frequently, however, making visual observations is impractical, or would not serve to render useful information. For example, if we were interested in counting the number of cars that cross a bridge in a given 24-hour period, it would be incredibly tedious to record this visually and in person. In this case, it would be of great benefit to use an instrument of some type to record cars crossing the bridge.

In some situations, it would be downright impossible to record relevant data without the use of instrumentation. Examples would include events which happen too rapidly for us to see, such as a sneeze, or events too dangerous to monitor directly, such as determining the pH of concentrated solutions by using our sense of touch. In this case, we would measure relevant parameters of the system, and interpret our measurements.

Some examples of parameters we might wish to monitor are mass, voltage, light level, temperature, pH, force, and motion.

With the advent of computers, we may now observe parameters such as these over shorter periods, to greater precision, and easier, than was ever possible before. To transform the observable parameter—for instance, temperature—into something the computer can understand, requires a sensor. A sensor is simply a device which converts a real-world parameter (in this case, temperature) into a voltage. This is the Data Acquisition part of this week’s topic.

In addition to using the computer to make observations, we may also use it to make decisions using the collected information, and to act on that information in a way that serves our needs. This is the Control part of this week’s topic. For example, 

Activities:
You will work in groups of two, or three only if there are not sufficient computers available (we have eight (8) stations available).  Your task, over the next two weeks, will be as follows:

Create a computer-regulated “terrarium” system (both hardware and software), in which the temperature in a small area (next to the computer, or in a box, etc) is monitored, and maintained within a narrow range of your choosing (no more than five degree range, if possible). You will have the computer turn on a fan to cool the area, or turn on a heat lamp to warm it, in order to maintain the temperature within its set range.

If you are able to complete the system with time to spare, add other features. For example, allow the user to set both the high temp and low temp limits; monitor light level in the area, and turn on the light for a set time, while still maintaining temperature; allow the user to manually override the computer system, and manually turn on or off the fan or light.

First Week:
You will learn the basics of data acquisition systems, and of the LabVIEW programming language.  You will create the framework of your project’s VI (Virtual Instrument, a LabVIEW program). This VI should include the following:

1. Front panel with your project name, and the names of those in your group;

2. Front panel temperature readout;

3. Working temperature input, using a Vernier sensor;

4. High and Low limit indicators on the front panel.

Second Week:
This week, you should add the following features to your system:

1. Digital control output to turn lamp on;

2. Digital control output to turn fan on;

3. Manual controls on front panel to override computer-based control of lamp and fan;

4. User-adjustable high and low temperature limits;

5. Any other features you wish: light level input; summer/winter timing schedule; etc.

At the end of the second week, we will walk around as a class and have you demonstrate your system to your colleagues.

LabVIEW:
You will be given an introduction to LabVIEW in class. LabVIEW has very good online help, and the CAL has a few LabVIEW manuals, which you may use. You will use some VIs which are already constructed, so that you may come to understand the various parts of a LabVIEW program, and may see illustrated the construction methods of a LabVIEW program.

