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Old Hardware Overview
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New National Instruments Hardware
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National Instruments cRIO – 9074
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Analog Input NI - 9205
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Thermocouple Input NI - 9211
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Digital Output NI - 9472

9



Motor Controller NI - 9505
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FPGA Interface

http://www.mit.bme.hu/system/files/oktatas/targyak/7258/criodevgudfull.pdf
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Downloading LabVIEW Code to FPGA

http://www.mit.bme.hu/system/files/oktatas/targyak/7258/criodevgudfull.pdf

12



LabVIEW Project with 

FPGA / Real Time Controller / IO
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FPGA Front Panel
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Hardware I/O

Actuator PID Control Loop

Actuator Control PWM

Wind Speed PID Control Loop

FPGA LabVIEW Code
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Hardware I/O

FPGA LabVIEW Code
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Hardware I/O Interface With FPGA
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Actuator PID Control Loop

FPGA LabVIEW Code
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Actuator PID Control Loop
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Linear Actuator Distance Versus Setpoint
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Actuator Control PWM

FPGA LabVIEW Code
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Actuator Control PWM Generation
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Wind Speed PID Control Loop

FPGA LabVIEW Code

Wind Speed PID Control Loop
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Wind Speed PID Control Loop

24



Wind Speed Versus Setpoint
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FPGA LabVIEW Code

Damper Control PWM
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Damper Control PWM Generation
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Hardware I/O

Actuator PID Control Loop

Actuator Control PWM

Wind Speed PID Control Loop

FPGA LabVIEW Code

Wind Speed PID Control Loop

Damper Control PWM
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Real Time Target LabVIEW Code
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Real Time Target LabVIEW Code

Startup Code

Inputs From FPGA

Measurement Conversions

Output To FPGA

Automated Test Control

Graph and Data Acquisition

Test Time Counter
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Real Time Target LabVIEW Code

Startup Code
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Startup Code

Enable(1)/Disable(0) Lower Limit (mm) Upper Limit (mm)

Actuator #1 1 70 160

Actuator #2 1 0 199

WindTunnelConfigSettings.CSV

Actuator #2 1 0 199

Actuator #3 0 0 199
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Real Time Target LabVIEW Code

Inputs From FPGA

Output To FPGA

33



FPGA I/O

Inputs  From FPGA Outputs To FPGA
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Real Time Target LabVIEW Code

Measurement Conversions
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y = 20.555x + 0.0314
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y = 6009.7x + 79473

0

20000

40000

60000

80000

100000

120000

0 1 2 3 4 5 6

A
b

so
lu

te
 A

ir
 P

re
ss

u
re

 P
a

Sensor Output Voltage

Ambient Air Pressure Sensor Voltage to Pa

y = 689.48x
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Measurement Conversions
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Measurement Conversion Sub VIs

SensorConvRT.VI

WindSpeedCalcRT.VI

SensorConvRT.VI
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Real Time Target LabVIEW Code

Automated Test Control
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Automated Test Control
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Automated Test Control
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Automated Test Control
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Real Time Target LabVIEW Code

Graph and Data Acquisition
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Graphing and Data Acquisition
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Step

Step 

Time (s)

Wind 

Speed

#1 Actuator 

Position (mm)

#2 Actuator 

Position (mm)

#3 Actuator 

Position (mm)

0 20 50 120 90 0

1 15 50 90 90 0

2 15 50 150 90 0

3 20 70 120 90 0

WindSpeedTest.CSV

3 20 70 120 90 0

4 15 70 90 90 0

5 15 70 150 90 0

6 20 60 120 90 0

7 15 60 90 90 0

8 15 60 150 90 0

9 15 80 120 90 0

10 15 90 120 90 0
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Data Acquisition Sub VIs

FilePathRT.VI

FileSetupRT.VI
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Real Time Target LabVIEW Code

Test Time Counter
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Test Time Counter
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Real Time Target LabVIEW Code

Startup Code

Inputs From FPGA

Measurement Conversions

Output To FPGA

Automated Test Control

Graph and Data Acquisition

Test Time Counter
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Test Results and Debugging
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NI 9505 Wiring Diagram
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NI 9472 Wiring Diagram
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NI 9205 Wiring Diagram
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NI 9211 Wiring Digram
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