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1. Introduction 
 

1.1. General Overview 
 
The AEROLAB 12x12 36x48 inch Atmospheric Boundary Layer Tunnel, designed for Universidad de Costa 
Rica is a Blow Down type Open Circuit tunnel.Open Jet Anemometer Tunnel is of the Eiffel, or suction, 
type with a 18x18x36-inch (45.72x45.72x91.44 cm) open wall test section. A Single Width Single Inlet 
Belt driven Centrifugal fan blows air through a 30 inch (76.2 cm) long expansion duct into a 40 inch 
(101.6 cm) long screenbox section with 4 screens and a flow straightening honeycomb (0.25 inch cell 
size, 3.5 in thick) located upstream of the screens. The conditioned air stream then enters the fetch, 
which is comprised of three 68 in long constant cross section ducts. Gas shock supported acrylic 
windows are provided to set up the boundary layer generating surfaces (not included with tunnel). A 
tilting ceiling provides a means of compensating for the boundary layer growth along the ceiling, which 
helps in generating the Atmospheric Boundary Layer (ABL) in the test section. Lastly the air enters the 
test section where a 35 in ( cm) turn table supports the models. Air exits the test section directly into the 
free stream, therefore the static pressure in the test section is equal to atmospheric pressure in the lab 
space. 

12x12 in (30.48x30.48 cm) cross section forms the actual flow region, therefore providing a 3in (7.62 
cm) buffer to any nearby walls. Clean-tunnel (empty test section) top speeds is in excess of 145.4 mph 
(65 m/s) are reachable with near-infinite adjustability above 0.45 mph (0.2 m/s).of 44.7 mph (20 m/s) 
are achievable. Slightly faster speeds can be achieved with the removal of some or all of the turbulence 
reduction screens, but this leads to a drop in spatial uniformity and reduced turbulence level 
performance. This may or may not be desired based on the testing objectives, however, it is generally 
good practice to condition the non-uniform flow from the fan and then use the fetch region to develop 
the proper atmospheric boundary layer simulation. 
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Figure 1: Tunnel Footprint (Dimensions in inches) 

 

1.2. Tunnel Ducting 
 
The four major duct components of the Open Jet AnemometerABL tunnel are the contraction, the test 
section, the diffuser fetch. The screenbox, and the fan housing. A proprietary 9th-order polynomial 
defines the contraction contour. Its contraction ratio (inlet area to outlet area) of 9.5:1 is a major 
contributor to the tunnel’s high performance and low turbulence levels.  
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Figure 2: Tunnel Overview 

 

In order to mitigate test section buoyancy (a result of growing boundary layer thickness), the fetch test 
section is designed with a variable height ceiling as a plenum to eliminate a solid wall boundaryto 
eliminate too thick of a boundary layer near the ceiling. Boundary layer growth along the floor is 
desired, of course, to simulate the ABL. The tilting ceiling also provides a consistent velocity through the 
fetch and test section. Results from the boundary layer growth study, suggest the initial height of the 
ceiling to provide ample boundary layer growth compensation: 
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Tunnel Speed (m/s) Ceiling Starting Height Ceiling Final Height 
5 33.75 in (85.725 cm) 36 in (91.44 cm) 

10 34 in (86.36 cm) 36 in (91.44 cm) 

15 34.2 in (86.87 cm) 36 in (91.44 cm) 

20 34.3 in (87.12 cm) 36 in (91.44 cm) 

25 34.36 in (87.27 cm) 36 in (91.44 cm) 

This allows the flow to develop a natural shear layer which is captured and “collected” by the bell mouth 
shaped collector at the rear of the test section. A secondary advantage to the Open Jet is that the 
removal of solid wall boundaries allows the flow to naturally expand over a model, whereas a closed 
wall test section would accelerate air via the venturi effect. In a closed wall test section, blockage ratios 
more than 5% typically require blockage corrections. With the Open Jet Anemometer tunnel, blockage 
ratios can be as high as 10% before requiring corrections. This allows much larger models to be tested 
than would otherwise be possible before flow quality becomes a concern.  
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Figure 3: (Top Left): Theoretical Turbulent Boundary Layer, (Top Right): Theoretical Boundary Layer Thickness, (Bottom Left): 
Theoretical Velocity Profile Without Variable Height Ceiling, (Bottom Right): Theoretical Ceiling Height To Achieve Boundary 

Layer Compensation 

 

In a closed wall test section, blockage ratios more than 5% typically require blockage corrections. It is 
Aerolab’s recommendation that the frontal area blockage of the models be kept below 36x48x0.05 = 
86.4 in2 (557.42 cm2). By opening the 2 side windows and removing the top window of the test section, 
the model blockage ration can be technically doubled by removal of the immediate boundaries. This 
only works because the flow in the test section is atmospheric (no diffuser downstream of the test 
section to re-capture static pressure). This comes at a cost of higher power to run the tunnel than would 
otherwise be needed, but the benefits of an easily accessible working section from 3 sides far out weigh 
these energy concerns. 

 

Figure 3: Test Section Design 

 

 

Diffuser design is also critical to test section flow quality. AEROLAB’s shallow-angle diffuser (6º total-
included divergence angle based on cross sectional area) helps eliminate diffuser effects especially when 
large models are being tested. The fan housing is more than a simple straight duct. It is a double-walled 
structure – the inner wall is made of perforated steel and the outer wall is made of structural fiberglass. 
Between these two walls is a layer of sound-absorbing fiberglass batons (similar to household fiberglass 
insulation). 

1.3. Flow Conditioning 
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Being an open-circuit design, the tunnel draws air from the surrounding environment (laboratory, 

classroom, etc.)  This entering air first passes through the centrifugal fan inlet on both sides of the fan. 

Air exits the fan in a non-uniform pattern and therefore it is vital to provide some room for the flow to 

naturally develop and then immediately enter a screenbox to further condition the flow using a grid of 

hexagonal narrow passages, which removing lateral movement of the flow. Because the passages are 

hexagonal in shape, this matrix is referred to as honeycomb. The honeycomb cells are 3.5 inches (8.89 

cm) long and serve to straighten the flow – to eliminate most flow angularity. Because the honeycomb 

does little to eliminate small eddies, the screenbox is equipped two with four turbulence-reducing 

screens immediately downstream of the honeycomb. They are made of 0.009 inch (0.23mm) stainless 

steel wire spaced at 20 wires per inch (2.54cm). Small eddies in the air are broken into yet smaller 

eddies by the screens, which . Comparatively speaking, smaller eddies dissipate faster than larger 

eddies. Eddies passing through the test section are termed “turbulence”. The screens also serve to 

reduce axial velocity variation. Together, the honeycomb and screens smooth the air before it enters the 

contractionfetch. The honeycomb and screens can be removed from the tunnel entrance for cleaning via 

an access door on the side of the screenbox.  

1.4. Electric Motor and Fan 
 

A heavy duty centrifugal airfoil blade Single Width Single Inlet (SWSI) centrifugal fan outfitted with a 40  

HP (29.8 KW) motor powers the tunnel. The fan is constructed of sheet metal and an aluminum cast 

wheel designed for a maximum rotational speed of 1770 rpm (rotations per minute). The fan operates at 

a maximum speed of 1770 rpm. The fan is belt driven by a 40 HP (29.8 KW) 230/460 Vac 60 Hz 3-Phase 

motor. This motor is readily available to operate with 380 Vac 50 Hz 3-Phase power. Please note, 

appropriate programming of the VFD is required for international voltages.  

Table 1: Motor Nameplate Data 

Parameters Motor Ratings 230/460 VAC Motor Ratings 190/380 VAC 

Power 40 HP 40 HP 

Frequency 60 Hz 50 Hz 

Amps 92.6/46 A 112/56 A 

RPM 1770 1470 

Service Factor 1.15 1.0 
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Figure 4: Fan Dimensional Overview 

 

 

Figure 5: Fan Specifications 
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1.5. Speed Control Data Acquisition System 
 

The motor speed is controlled by a heavy-duty 40 HP 480 Vac @ 59A  ABB Variable Frequency Drive 

(VFD). The VFD accepts both 50 Hz and 60 Hz incoming power with 3-Phase voltages between 380 and 

480 V. The Drive converts the incoming 3-Phase signal to DC Voltage and regenerates the appropriate 

frequency signal to drive the fan at different rpms. The VFD is commissioned at AEROLAB by an 

authorized factory technician. Further information regarding the electrical installation and operation can 

be found in the manufacturer's manual. A quick reference is provided in Appendix E – VFD Electrical 

Installation. The drive can be controlled locally, via a keypad on the drive or via Ethernet from the 

provided tunnel control software. A special Modbus TCP Adapter has been included and pre-installed on 

the drive to enable Ethernet communication.  

 

Figure 6: ACS355 Variable Frequency Drive 

 

Table 2: VFD Parameters 

VFD Parameter Setting  VFD Parameter Setting 

1001 EXT1 Commands Comm  3415 SIGNAL 3 PARAM POWER 

1002 EXT2 Commands Comm  5101 FBA TYPE Ethernet 

1102 EXT1/EXT2 Sel Comm  5102 FB PAR 2 
(PROTOCOL/PROFILE) 

1 

1103 REF1 Select Comm  5103 FB PAR 3 
(COMMRATE) 

0 
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1105 REF1 MAX 1800 RPM  5104 FB PAR 4 (IP 
CONFIGURATION) 

0 

1106 REF2 SELECT Comm  5105 FB PAR 5 (IP ADDRESS 
1) 

192 

1202 CONST SPEED 1 0 RPM  5106 FB PAR 6 (IP ADDRESS 
2) 

168 

1203 CONST SPEED 2 0 RPM  5107 FB PAR 7 (IP ADDRESS 
3) 

1 

1601 RUN ENABLE Comm  5108 FB PAR 8 (IP ADDRESS 
4) 

1 

1604 FAULT RESET SEL Comm  5109 FB PAR 9 (SUBNET 
CIDR) 

24 

2001 MINIMUM SPEED 0 RPM  5120 FB PAR 20 
(MODBUS/TCP TIMEOUT) 

10 

2002 MAXIMUM SPEED 1800 RPM  5121 FB PAR 21 (TIMEOUT 
MODE) 

2 

2003 MAX CURRENT 82.8 A  5401 FBA DATA IN 1 106 

2008 MAXIMUM 
FREQUENCY 

60 Hz  5402 FBA DATA IN 2 107 

2015 MIN TORQUE 1 -150%  5501 FBA DATA OUT 1 1202 

2016 MIN TORQUE 2 -150%  5502 FBA DATA OUT 2 1203 

2017 MAX TORQUE 1 150%  9802 COMM PROT SEL EXT FBA 

2018 MAX TORQUE 2 150%  9904 MOTOR CTRL MODE VECTOR:SPEED 

2109 EMERGENCY STOP SEL DI1 (INV)  9905 NOM VOLTAGE 460 V 

3018 COMM FAULT FUNC 1  9906 MOTOR NOM CURR 46 A 

3019 COMM FAULT TIME 3  9907 NOM FREQUENCY 60 Hz 

3401 SIGNAL 1 PARAM SPEED  9908 MOTOR NOM SPEED 1770 

3408 SIGNAL 2  PARAM CURRENT  9909 MOTOR NOM POWER 40 HP 

 

Note: The parameters in RED may have to be updated based on the facility power available for the 

tunnel. Consult with your facility Electrician and Aerolab if you have any questions. 

Note: If the fan spins backwards for some reason, then the user will need to disconnect power, wait 5 

minutes, check phases for voltage differential, then carefully flip 2 of the phases going to the motor. 

Note: Configuration for International (380 VAC) Power:  (9905 – 380V, 9906 – 59 A, 9907-50 Hz, 9908-

1470 RPM) 

mailto:contact@aerolab.com
http://www.aerolab.com/


 

 

ABL Tunnel Operations 

Manual 

Version: 1.0 

Date: 8/3/2017 

Page: 18 

 
 

 

Aerolab LLC 

8291 Patuxent Range Rd 

Jessup, MD 20794 

Phone: (301) 658-3570 

Email: contact@aerolab.com 

Website: www.aerolab.com 

 

 

Note: It is recommended before changing any settings on the drive to upload the parameters to the 

keypad. This will permit the user to safely revert to the original parameters by downloading the settings 

if needed. Set the steps below for uploading and downloading the VFD parameters. 

 Upload Parameters to Keypad: Menu=>Par Backup=>Upload to Panel 

 Download Parameters from Keypad to the Drive: Menu=>Par Backup=>Download Full Set 
 

1.6. Speed Control Data Acquisition System 
 

The Complete tunnel system is provided with research grade electronics for monitoring system 

environmentals including dynamic pressure, barometric pressure, Temperature, Humidity, and motor 

signals. The electronics for the Tunnel Power System and Data Acquisition (DAC) System are listed in the 

table below.   

Table 3: Tunnel and Balance Electronics 

Quantity Part Number Company Description 

1 Dell - Inspiron 3650 Desktop Dell Data Acquistion Computer 
Intel Core i3, 8GB Memory, 1TB 
Hard Drive 

1 ACS550-U1-059A-4+K466 ABB 40 HP 380-480 VAC ACS550 VFD + 
RETA-01 Module 

1 RETA-01 KIT ABB Ethernet IP/Modbus TCP 
Adapter 

1 NA TECO 
Westinghouse 

40 HP Motor 1770RPM, 3PH, 
60HZ, 324T TEFC 

1 BAE-DW-330 Twin Cities 40 HP Centrifugal Fan 
324T TEFC 1800 RPM, 230/460V, 
3-PH, 60 Hz   

1 MDR-100-12 Mean Well USA Din Rail 12 V@7.5A Power Supply 

1 MDR-100-24 Mean Well USA Din Rail 24 V@4A Power Supply 

1 CPT6100 (8-17 psia Total Pressure) Mensor Digital Barometer (0.01% FS 
Accuracy) 

1 CPT6100 (0-1 psig Differential 
Pressure) 

Mensor Digital Differential Pressure 
Transducer (0.01% FS Accuracy) 

1 HN2NSTA2 Veris Industries NIST Calibrated 2% Temperature & 
Humidity Probe 

1 NI cRIO-9064 National 
Instruments 

4-Slot Integrated 667 MHz Dual-
Core Controller and Artix-7 FPGA 

1 NI 9215 National 
Instruments 

±10 V, Simultaneous Analog Input, 
100 kS/s, 4 Ch Module 
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1 NI 9237 National 
Instruments 

4-Ch 50 kS/s per Channel, 24-Bit 
Bridge Analog Input Module 

1 Static-Pitot Probe Aerolab 24 Inch Long, 1/4 Inch Diameter 
Pitot Probe 

 

1.7. Emergency Stop 
 

The tunnel is equipped with an emergency stop button located on the data acquisition panel.  Pressing 

this button while the tunnel is operating forces a hard stop to the tunnel motor in case of emergency.  

Please only use the emergency stop in emergency situations since the abrupt stop is hard on the motor.  

To resume operation after an emergency stop, return the button to its normal state and restart the VFD 

from the tunnel control GUI. Parameter 2109- EMERG STOP SEL is programmed to receive a 24 V Input 

on Digital Input 1 (DI1) of the VFD. See the wiring diagram for the Emergency stop in the Appendix of the 

manual. 

 

Figure 7: Emergency Stop 

 

2. Tunnel Performance 
 

The purpose of this chapter is to provide an overview of the tunnel performance in terms of achievable 

flow speeds and flow quality. To understand how speed is measured by the tunnel, a brief overview of 

the airspeed derivation algorithm, used by Aerolab’s Aeroware software will be presented. 

Note: All flow performance data was taken with the vertical tilting ceiling in its up most position. It will 

be up to the responsibility of the user to qualify what tilt angles, if any, should be set for the specific 

experiments in mind. 

2.1. Airspeed Derivation 
 

The speed of an airstream is typically determined with a calibrated Pitot-static probe. A Probe Factor 
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(PF) is determined by calibrating the Pitot Probe with respect to a Gold Standard Pitot Probe, which is 

conducted at Aerolab. 

𝑃𝐹 = (
𝑞𝑔𝑜𝑙𝑑 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑

𝑞𝑝𝑖𝑡𝑜𝑡 𝑝𝑟𝑜𝑏𝑒
) 

𝑞𝑡𝑒𝑠𝑡 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 = 𝑞𝑔𝑜𝑙𝑑 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 = (𝑃𝐹)𝑞𝑝𝑖𝑡𝑜𝑡 𝑝𝑟𝑜𝑏𝑒 

For airspeed calculations, atmospheric (barometric) pressure of the lab is assumed to equal the wind 

tunnel static pressure, 𝑝. The actual difference between atmospheric pressure of the lab and the test 

section static pressure is negligible, however the user is welcome to pipe the static pressure tubing from 

the Pitot-Probe to the input side of the Barometric pressure transducer (T-Fitting required) from the 

Pitot Probe to the Barometer for improved accuracy. Assuming incompressible flow (M<<0.3), airspeed 

is calculated from Incompressible Bernoulli’s equation. 

Recall: 

𝑝𝑜 = 𝑝 + 𝑞 

𝑞 =
1

2
𝜌𝑉2 

𝑽 = √
𝟐𝒒

𝝆
 

Where, 

 po is total pressure (assumed to be atmospheric pressure for airspeed calculation) 

 p is static pressure (test section static pressure) 

 q is dynamic pressure  

 𝜌 is air density 
 

The local air density, 𝜌, is determined using the following equation: 

𝜌 =
1

𝑇
[

𝐵

𝑅0
− ∅𝑃𝑤 (

1

𝑅0
−

1

𝑅𝑤
)] 

Where, 

 

 B is the barometric Pressure [Pa] 

 T is the absolute temperature [K] 

 ∅ is the relative humidity [range 0 to 1] 
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 𝑅0 is the gas constant of dry air [287.05 J/kgK] 

 𝑅𝑤 is the gas constant of water vapor [461.5 J/kgK] 

 𝑃𝑤 is the vapor pressure [Pa] 
 

Vapor Pressure is calculated by the following 

𝑃𝑤 = 2.05 × 10−5𝑒0.0631846𝑇  

2.2. Tunnel Velocity 
 

The figure below illustrates the Velocity as a function of RPM . Please note, this study is very dependent 

on local environmental conditions and is meant to provide a quick reference for approximating empty 

tunnel speeds that can be expected at specific RPMs. With a model installed, the increase in system 

resistance will cause a shift in the fan curve and therefore higher RPMS will be required to reach the 

same airspeeds. Similarly, tilting of the ceiling for boundary layer compensation will impact the test 

section velocity by a small but noticeable amount. 

 

Figure 8: Test Section Velocity Versus RPM 
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2.3. Tunnel Power 
 

The nominal RPM of the fan motor included with the tunnel is 1770 RPM. A 40 HP (29.8 kW) Variable 

Frequency Drive can drive the 40 HP (29.8 kW) fan motor up to 1770 RPM safely. A study was conducted 

that demonstrates the increase in power with RPM. It is not recommended to run the motor beyond the 

nominal Power for extended periods of time in order to conserve motor life, however, permanent 

damage will not occur as long as the motor is not driven beyond the 1.15 service factor, 46 HP (34.3 

kW).  

Note: For 380 V power supply, the service factor drops to 1.0 and therefore the motor should not be run 

above 40 HP (29.83 kW). 

 

Figure 9: Power Versus RPM 
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 Continuous operation between 0- 40 HP (0-29.83 kW) is considered safe. GREEN  

 40 HP to 46 HP (29.83-34.3 kW) is running in the Service Factor range YELLOW  and can be run 
periodically with caution as long as the voltage supply is 410-480. For 380 Voltage, the Service 
Factor is 1.0 and so the fan should not be run within this range. 

 Running the fan beyond the 1.15 Service Factor, beyond 46 HP, (34.3 kW) should be minimized 
and only allowed for short durations to prevent motor overheating or damage to the fan and 
the tunnel ducting. Aerolab is not responsible for any damage caused by misuse of the fan. RED 

 

2.4. Tunnel Current and Torque 
 

Below are plots representing the Torque and Current draw across the range of Fan RPMs. 

Note: This study was conducted with the VFD configured for US power (3-Phase 480 VAC 60 Hz). Results 

overseas will vary. 

  

Figure 10: Torque Versus RPM (left) Current Versus RPM (Right) 

 

2.5. Flow Uniformity 
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Figure 11: Flow Uniformity Traverse System W/ Pitot Static Probe and CTA 

 

An assessment of the velocity spatial uniformity was performed by Aerolab using a wall mounted 2-axis 

traverse sweep with the tunnel velocity set to a constant fan RPM (Open Loop control).  Data was 

collected at the center of the test section, right above the Yaw Turntable. Due to limitations in travel, 

the area of study was reduced down to +/- 16 inches in the Y-axis (wall-to-wall direction) and 17.75 

inches in the Z-axis (Ceiling-to-Floor). The center of the Jet is designated at Y = 0 in, Z = 0 in. The step size 

was set to 1.0 inch resulting in velocity data being collected at 1,221 discrete Y-Z data points. A 0.01% 

Full Scale accuracy 1 psig Mensor Transducer was used with a calibrated Pitot Probe. 3 seconds of data 

collected at 10 Hz (30 samples) were collected and averaged at each Y-Z point. Four different rpms were 

studied: 440, 880, 1320 and 1660 RPM.  The results of each run are shown below.  

Note: Flow statistics are computed using only the free stream of the flow. This is because outside this 

area, influences of the boundary layer artificially influence on the flow statistics. Aerolab uses a 

proprietary Mixture of Gaussian Clustering Routine to analyze and characterize the data as free stream 

or boundary layer. 
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4  

Figure 12: Boundary Layer Vs Free Stream Clustering 

 

Table 4: Velocity Profile Statistics 

RPM 
Power 

kW 
Mean Velocity 

(m/s) 
Standard 

Deviation (m/s) 
Flow Uniformity 

(%) 

440 0.51 4.45 0.0642 1.44 

880 4.20 9.12 0.126 1.38 

1320 12.91 13.70 0.2109 1.53 

1660 26.2 17.25 0.267 1.55 
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2.5.1. Traverse Sweep -440 RPM 
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2.5.2. Traverse Sweep -880 RPM 

 

 

 

mailto:contact@aerolab.com
http://www.aerolab.com/


 

 

ABL Tunnel Operations 

Manual 

Version: 1.0 

Date: 8/3/2017 

Page: 28 

 
 

 

Aerolab LLC 

8291 Patuxent Range Rd 

Jessup, MD 20794 

Phone: (301) 658-3570 

Email: contact@aerolab.com 

Website: www.aerolab.com 

 

 

2.5.3. Traverse Sweep -1320 RPM 
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2.5.4. Traverse Sweep -1660 RPM 
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2.6. Turbulence 
 

The turbulence levels were characterized at the center of the test section from top (ceiling) to bottom 

(floor) at different RPMs. This permits some insight into the natural turbulence levels within and out of 

the tunnel boundary layer prior to the addition of spires and other turbulence inducing devices in the 

fetch. 

2.6.1. 440 RPM 

 

Figure 13: Turbulence at 440 RPM at Z = 0.125 inch Above Floor (Boundary Layer) 
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Figure 14: Turbulence at 440 RPM at Z = 17.25 inch Above Floor (Free Stream) 
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Figure 15: Turbulence Relationship with Z axis at 440 RPM (Z=0 in=floor) 
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2.6.2.  1660 RPM 

 

Figure 16: Turbulence at 1660 RPM at Z =0.125 inch Above Floor (Boundary Layer) 
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Figure 17: Turbulence at 1660 RPM at Z =17.25 inch Above Floor(Free Stream) 

 

 

Figure 18: Turbulence Relationship with Z axis at 16600 RPM (Z=0 in=floor) 
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2.7. Cleaning and maintenance 
 

 Follow the maintenance schedule for the provided fan and motor. The motor includes grease 
fittings and may require grease to be added once a year to ensure appropriate lubrication. 

 The wind tunnel exterior can be cleaned with mild soap and a soft cloth. DO NOT use abrasive 
items such as powdered cleanser or abrasive pads. These will permanently scratch the surface 
finish!! 

 The test section windows are made of Acrylic. Use only suitable cleaners and a soft cloth. 

 Every 6 months, dust and lint should be removed from the screens to keep the tunnel operating 
nominally. 

 This tunnel came with NIST calibrated pressure transducers. The transducers can be calibrated 
every 6 months to ensure the calibration accuracy remains true, but this is generally only 
required if trying to maintain NIST traceability for the purposes of sensor calibration 
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2.8. Aerolab Pitot-Static Probe Installation 
 

The supplied Pitot-static tube mounts into the aluminum threaded test section window insert. This 

Pitot-Probe is used to read the tunnel Free Stream airspeeds. It needs to be installed at all times in order 

to have Velocity feedback in the software. 

To use the transducer, simply attach pneumatic lines to the connectors. Pneumatic lines were provided 

with the system and so hooking up the Pitot Probe is all that should be necessary. 

Notes: 

 When used with the provided pitot probe, the Total pressure port should hook up to ‘P’ on the 
Transducer and the static port should hook up to ‘R’. If hooked up backwards, the data may not 
make any sense as the Mensor CPT6100 differential transducers are calibrated only in 1 
direction for highest accuracy levels to be achieved. Flip the two lines if the software is reading 
‘NAN’ for airspeed. 

 The safe differential pressure range is 0-1 psig (0 to 6894 Pa) 
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3. AeroWare Software 
Please refer to the AeroWare Software Manual for a detailed overview of the Aeroware system. This 

specific User Manual will focus on customizations provided for this specific project. The specific 

customizations for this project are: 

 Tunnel Signals Broadcasting 
 

3.1. Tunnel Signals Broadcasting 
This section contains important information for connecting to AeroWare via TCP/IP connection to be 

able to retrieve that data over a high throughput network line. Aerolab has provided sample broadcaster 

receiver Labview code for the user to use and integrate into their own development software. Please 

contact Aerolab if additional support is required in this regard. 

All signal data is transmitted from the following IP address and port: 

IP Address: 192.168.1.100 

Subnet mask: 255.255.255.0 

Port:  55555 

When AeroWare is properly connected and transmitting, the indicator in the upper right-hand corner of 

the GUI will illuminate and display a transmission confirmation. This indicator looks like this: 

 

When the indicator is light and you can read the “BROADCASTING. . .” text, you are connected and 

should be receiving data. 

Data is being transmitted at 10 Hz. To avoid memory issues, it is in your best interest to pull data from 

the TCP connection at a frequency of at least twice this speed (20 Hz). This eliminates the possibility that 

data you are receiving is stale and assures that the buffer for the connection never fills beyond capacity. 
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This transmission protocol is built upon National Instruments Simple TCP/IP Messenger and follows all 

industry standards for TCP/IP communication. Any device on the same subnet should be able to receive 

data from AeroWare. 
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4. Appendix A – Basic Tunnel Layout 
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5. Appendix B – General DAC Layout 
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6. Appendix C – Temperature/Humidity Wiring 
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7. Appendix D – Load Cell Wiring 
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8. Appendix E – VFD Electrical Installation 
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9. Appendix F – Emergency Stop Wiring 
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10. Appendix G – Pitot Probe Drawing 
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11. Appendix H – DAC Power Supplies 
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12. Appendix I– Mensor Transducer Calibrations 
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13. Warranty & Contact Information 
 

(a) Equipment and Services Warranty. Aerolab warrants that Equipment (excluding Software, which is 

warranted as specified in paragraph (d) below) shall be delivered free of defects in material and 

workmanship and that Services shall be free of defects in workmanship. The Warranty Remedy Period 

for Equipment (excluding Software, Spare Parts and Refurbished or Repaired Parts) shall end twelve (12) 

months after installation or eighteen (18) months after date of shipment, whichever first occurs. The 

Warranty Remedy Period for new spare parts shall end twelve (12) months after date of shipment. The 

Warranty Remedy Period for refurbished or repaired parts shall end ninety (90) days after date of 

shipment. The Warranty Remedy Period for Services shall end ninety (90) days after the date of 

completion of Services. 

(b) Equipment and Services Remedy. If a nonconformity to the foregoing warranty is discovered in the 

Equipment or Services during the applicable Warranty Remedy Period, as specified above, under normal 

and proper use and provided the Equipment has been properly stored, installed, operated and 

maintained and written notice of such nonconformity is provided to Aerolab promptly after such 

discovery and within the applicable Warranty Remedy Period, Aerolab shall, at its option, either (i) 

repair or replace the nonconforming portion of the Equipment or re-perform the nonconforming 

Services or (ii) refund the portion of the price applicable to the nonconforming portion of Equipment or 

Services. If any portion of the Equipment or Services so repaired, replaced or re-performed fails to 

conform to the foregoing warranty, and written notice of such nonconformity is provided to Aerolab 

promptly after discovery and within the original Warranty Remedy Period applicable to such Equipment 

or Services or 30 days from completion of such repair, replacement or re-performance, whichever is 

later, Aerolab will repair or replace such nonconforming Equipment or re-perform the nonconforming 

Services. The original Warranty Remedy Period shall not otherwise be extended. 

(c) Exceptions. Aerolab shall not be responsible for providing working access to the nonconforming 

Equipment, including disassembly and re-assembly of non-Aerolab supplied equipment, or for providing 

transportation to or from any repair facility, all of which shall be at Purchaser’s risk and expense. 

Aerolab shall have no obligation hereunder with respect to any Equipment which (i) has been 

improperly repaired or altered; 

(ii) has been subjected to misuse, negligence or accident; (iii) has been used in a manner contrary to 

Aerolab’s instructions; (iv) is comprised of materials provided by or a design specified by Purchaser; or 

(v) has failed as a result of ordinary wear and tear. Equipment supplied by Aerolab but manufactured by 

others is warranted only to the extent of the manufacturer’s warranty, and only the remedies, if any, 

provided by the manufacturer will be allowed. 

(d) Software Warranty and Remedies. Aerolab warrants that, except as specified below, the Software 

will, when properly installed, execute in accordance with Aerolab’s published specification. If a 
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nonconformity to the foregoing warranty is discovered during the period ending one (1) year after the 

date of shipment and written notice of such nonconformity is provided to Aerolab promptly after such 

discovery and within that period, including a description of the nonconformity and complete 

information about the manner of its discovery, Aerolab shall correct the nonconformity by, at its option, 

either (i) modifying or making available to the Purchaser instructions for modifying the Software; or (ii) 

making available at Aerolab’s facility necessary corrected or replacement programs. Aerolab shall have 

no obligation with respect to any nonconformities resulting from (i) unauthorized modification of the 

Software or (ii) Purchaser-supplied software or interfacing. Aerolab does not warrant that the functions 

contained in the software will operate in combinations which may be selected for use by the Purchaser, 

or that the software products are free from errors in the nature of what is commonly categorized by the 

computer industry as “bugs”. 

(e) THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES OF QUALITY 

AND PERFORMANCE, WHETHER WRITTEN, ORAL OR IMPLIED, AND ALL OTHER WARRANTIES INCLUDING 

ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USAGE 

OF TRADE ARE HEREBY DISCLAIMED. THE REMEDIES STATED HEREIN CONSTITUTE PURCHASER’S 

EXCLUSIVE REMEDIES AND AEROLAB’S ENTIRE LIABILITY FOR ANY BREACH OF WARRANTY.  
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