Experiment 3 RTD Temperature Transmitter

Learning Objectives

To use a DAQ card to log and send data

To do signal conditioning with data acquisition lband MATLAB/Simulink, Data
Acquisition Toolbox

To determine coefficient of an RTD

Prerequisites

Basic operation of MATLAB and Simulink
Knowledge of main physical laws

Operating principles of the thermocouple

Data acquisition system and signal conditioning

Methodology

List of

Guided experience

Equipment

Platinum RTD100 temperature transmitter (0-1X)0

Temperature control system

Digital multimeter or mAmeter (to measure resiseantthe RTD)
PC with PCI-6036E, MATLAB/Simulink, Data AcquisitioT oolbox

Figure 1 Temperature control system (without PC and SC-P345
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Procedure

1. Connection and Preparation

1.

W

Refer toFig. 2, connect the PC with NI PCI-6036 Card to the Heatel Temperature
Transmitter through CB-68LP Cable and SC-2345 Unit.

NI PCI-6036E

AOQ ——> Heater

Al1l0 <—= Temp. Transmitter

PC CB-68LP SC-2345

Figure 2 Connection diagram

Turn on the power

Open the water supply valve to fill water up to tverflow level and then stop the
water supply valve

The water temperature is stable at an initial valrge down the initial value of
temperature read on the transmitter

Turn off the power, measure the resistance of Riltbeainitial value of temperature.
Turn on the power.

2. Program a Simulink Model to Collect Data

1.

2.

3.

4.

Refer to the sample program for hands-on exergipeagram a Simulink model to
log data from the RTD temperature transmitter.

Test the functionality of the Simulink model by cpaning the temperature read in
Simulink model and the temperature read on thesitnatter.

Test the manual control of heater by adjustingatigut voltage to 10 V, if it works
properly bring the output voltage back to 0 V.

Make sure that the Simulink model works properlg atop the model.

3. Collect Data

1.
2.
3.

© N

Clear the Workspace, and run the Simulink model

Drain the water in tank to overflow level 2

Put ice in the tank, wait until the temperatureches 6C. Measure the resistance of
RTD (you need to turn off the power and do quicklyth a digital multimeter and
write down in Table 1 the value of resistance, terajures and voltage.

Fill water in tank up to overflow level 1, closeettvater supply valve.

Adjust the output voltage to heater at 10 V anctae@ for different values of
temperature and complefable 1. When the temperature reaches@djust the
output voltage to 0 V immediately.

When completing Table 1, open the water supplyagatto cool the tank until the
temperature reaches the initial value.

Stop the Simulink model.

Save the data in Workspace to a MAT-formatted file.
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9. Copy the data file to your USB flash memory unit.
10.Close MATLAB/Simulink
11. Shut down the Windows and turn off the power ifgnoup do experiment.

Table 1 Temperature, resistance and voltage

o°c | 10 'T“(';r'ﬁl'o 20 | 30| 40| 50| 60| 70 80 99 100

Temp
(Trans)
Temp
(PC)
R
V

4. Calculation and Analysis of Data

1. Calculate the coefficiers of the RTD at different temperatures
2. Using formulae for the RTDR = R, (1+aT)), calculate the theoretical output

voltage of the RTD transducer

3. Calculate percentage errors (of measured voltageeamperature)

4. Calculate the linearity (Hints: you can also fintinear relationship using the least
squares algorithm (LSA) or you can consider thertsigcal output voltage the ideal
output voltage)

5. Plot the diagram of the theoretical output voltageemperature and compare with the

actual voltage and ideal voltage determined byL®& in 4.

You can compare characteristics of this RTD witt tf the RTD in Experiment 2.

Write a report with relevant theory

NOo
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