Control Systems

W. Lopez, CSULB – ET 360
Activity X – Thermistor Lab 
1) Objective of Lab:

a. The following concepts will be introduced and applied with the goal of becoming familiar with the LabVIEW application and its interface:
i. New Dialog Box and Template VIs

ii. Front Panel

iii. Block Diagram

iv. Front Panel and Block Diagram Tools

v. Running and Stopping a VI

vi. Express VIs

vii. LabVIEW Documentation resources

viii. Property Dialog Boxes

ix. Shortcuts
2) Procedure:
Block Diagram Panel
1) Place a While loop on the Block Diagram

a. Right Click

b. Express

i. Exec Control

1. While Loop – make sure all components are inside

2) DAQ Task 
a. Right Click on Block Diagram
i. Measurement I/O

1. NI-DAQmx

a. Acquire Signals

b. Analog input

c. Voltage – select ai1

d. Click Finish

e. Max [10]; Min [-10] Voltage

f. Timing Settings

i. Click drop down menu

ii. Select 1 Sample (On Demand)

g. Click, at bottom, OK
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3) Place Formula 
a. Right Click on Block Diagram

i. Express

1. Arith & Com…

2. X1 – change Label to Invert

3. Hit Enter

4. Insert at top – Invert*(-1)

5. Click OK

4) Place Add 
a. Right Click on Block Diagram

i. Express

1. Arith & Com…

a. Numeric

i. Add
ii. Place between DAQ and Formula

iii. Connect DAQ data to Add (in)
iv. Connect Add (out) to Formula Invert
Front Panel

5) Place Thermometer
b. Right click on Front Panel

c. Numeric

i. Thermometer – place on Front Panel

1. Note: Change properties and Scale to your liking

6) Place Numeric Control

d. Right click on Front Panel
e. Numeric
i. Numeric Co… - Place on Front Panel
1. Note: Rename Offset
7) Place Gauge

f. Right click on Front Panel
g. Numeric
i. Gauge - Place on Front Panel
1. Note: Rename Offset
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8) Place Numeric Indicator
h. Right click on Front Panel
i. Numeric
i. Numeric Indi… - Place on Front Panel
1. Note: Rename Gauge Numeric
Block Diagram Panel
9) Connections
a. Increase size of While Loop and organize Vis
b. Connect or wire DAQ data to Gauge
c. Connect or wire DAQ data to Gauge Numeric
d. Connect Offset to Add (In)

e. Connect Formula Result to Thermometer
i. But move Thermometer to the right of Formula, first.
3) Challenge (Modification):

a. Once circuit and LabVIEW are working properly get Professor to sign off

Professor Sign x___________________

b. Add an actual Thermometer to measure room and change in temperature. 

i. Hint: You need a Formula which will convert circuit voltage to temp.
c. Uber Macho modification

i. Create a second circuit in LabVIEW, which will take a “snapshot” and place it in the offset numeric control.  This will replace the need for the operator to read the gauge and manually place it in the offset control.
4) Analysis:
a. Answer the following questions in written paragraph form and turn in next week:
i. Why is it necessary to amplify the signal from the Thermistor?
ii. Why must we invert the signal from the input in software?
iii. What is the difference between 1k and 10k Sampling?
5) Write-up:
a. Do not write a formal lab report.

b. Turn in snap shots with demonstration of the above requirements.

c. Explain and answer the above questions
