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INTRODUCTION 

The Boeing Subsonic Wind Tunnel shown in Figure 1, located in the Aerospace Sciences Laboratory 
(ASL) at Purdue University, is a closed-return, closed test-section wind tunnel with a  
4 ft. x 6 ft. x 8 ft.-long test section. With an empty test section, the wind tunnel is able to reach speeds of 
96 mph (43 m/s). 
 
 
The tunnel is equipped with the following instrumentation: 

• Four component force balance 
• Lift, drag, pitch, roll 
• Computer-controlled angle of attack 

• Computer-driven two-axis traverse 
• 80 in horizontal travel x 60 in vertical travel 

• Pitot probes, seven hole probe, air velocity transducer, temperature transducer 
• Smoke wand  
• LabVIEW data acquisition system 

 
 

 
Figure 1: Boeing Subsonic Wind Tunnel overview 
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WIND TUNNEL PERFORMANCE 

Currently the tunnel is able to reach speeds of up to 96 mph (43 m/s). A calibration plot of test section 
flow speed vs. motor frequency is shown below, and can be used as a baseline for setting the flow speed. 
 
The speed of the flow in the test section (𝑢𝑢2) can be calculated using the equation below, where (𝑃𝑃1 −
𝑃𝑃2) is equal to the pressure drop across the contraction and K  = 1.127 is a calibration constant. For K = 
1.127 metric units must be used. 
 

𝐾𝐾(𝑃𝑃1 − 𝑃𝑃2) =
1
2
𝜌𝜌𝑢𝑢22  

 
 

 
Figure 2: Wind tunnel speed (m/s) 
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Figure 3: Wind tunnel speed (mph)  
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OPERATING THE WIND TUNNEL 

Startup 
At the variable frequency drive (located on the SW corner of the wind tunnel on the concrete platform): 

1. Turn the handle clockwise 90 degrees to turn on (cooling fan should turn on) 

 
Figure 4: Variable frequency drive 

CAUTION Before turning on the tunnel: 
2. Make sure the circular hole cover is tightly secured 
3. Make sure that all tools have been removed from the tunnel and that there are no loose items 

(nuts, bolts, etc.) in the tunnel 
 
At the controller (located across from the test section) 

4. Pull out emergency button 
5. Set frequency to 10 Hz using the up arrow 
6. Press the green hand button (tunnel will start) 
7. Set tunnel speed using arrows (25 Hz max for  

teaching labs) 
 

Shutdown 
At the controller 

1. Lower frequency to zero 
2. Push red OFF button 
3. Push emergency button in 

 
At the variable frequency drive 

4. Rotate handle 90 degrees counter clockwise to 
OFF position 

Handle 
in OFF 
Position 

ON 

Figure 5: Wind tunnel speed controller 
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MAIN TUNNEL COMPONENTS 

Safety Exit from Tunnel 
In the unlikely situation that a person is in the test section of the tunnel and the main door cannot be 
opened, a safety exit door is available at the bottom of the contraction section, near the stilling section of 
the tunnel. 

 
Figure 6: Safety Exit Location 

The safety exit door is equipped with a Southco rotatory latch to keep the door closed. The door can be 
opened from the inside of the tunnel using a push button actuator, which is flush mounted to the tunnel 
wall next to the safety exit door. The latch can also be opened from the outside of the tunnel by pulling up 
on the latch cable. 
 
When closing the safety exit door, insure that the latch is fully engaged by lightly pulling on the door. The 
latch does feature a two-stage engagement to provide latching if the door is not fully closed, but the 
tunnel should only be run if the door is fully closed. 
   

Stilling Section – Screens and Honeycomb 
The stilling section of the wind tunnel is designed to reduce the size of the turbulent fluctuations and 
straighten and increase the uniformity of the flow entering the test-section. The honeycomb is used to 
reduce any large swirl components of the upstream flow. The screens reduce turbulence and establish a 
uniform test-section profile [1]. This part of the tunnel is divided into the seven sections as shown below, 
where the first two stations are not part of the stilling section, but are part of the diffuser used to increase 
the tunnel cross section size to the size of the contraction inlet. The dotted lines represent screens made 
from aluminum wire cloth with the properties as follows in Table 1. The honeycomb wall at Station 3 is 4 
inches thick and made of polycarbonate, with a ½-inch cell diameter. This honeycomb was supplied by 
Plascore and has a total density of 3lbs/ft3.  
 

Table 1: Stilling Section Screen Sizes 

Mesh Size (wires/inch) Wire Diameter (in) Porosity 
8M 0.035 51.8% 
16M 0.011 67.9% 
28M 0.0075 62.4% 
43M 0.005 61.6% 
50M 0.0045 60.1% 
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Figure 7: Honeycomb and screen configuration 

 
  

Flow 
Direction 

Diffuser Stilling Section 
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Contraction 
The contraction section of the tunnel is used to increase the air speed entering the test section and has a 
total contraction ratio (Ain/Aout) of 5.96:1. It is constructed of four individual fiberglass sides, which are 
fastened together at the corners. 
 

 
Figure 8: Contraction dimensions 

 
The shape of the contraction contour follows a cubic fit with X = 0.45 [2] 
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Figure 9: Contraction contour profile 
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The walls of the contraction are made of a three-layer fiberglass laminate construction as shown below. 
The middle layer of the wall contains a Divinycell H-60 foam core and is sandwiched between six layers 
of cloth, which are 60% resin. 
 

 
Figure 10: Contraction wall construction 
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First Diffuser 
The first diffuser is situated between the downstream end of the test-section and the first corner. It 
contains five angled plates to prevent the flow from separating, shown below.  

 
Figure 11: Diffuser 

 

Breather 
The downstream end of the diffuser contains a breather section, which is constructed from a perforated 
aluminum sheet with the following characteristics: 
 

- 3/16” hole diameter 
- 51% open area 
- Staggered arrangement 
- ¼” center-to-center spacing 

  
 
The breather section allows air into the tunnel. This keeps the static pressure within the tunnel close to 
atmospheric pressure and also helps to control the temperature in the tunnel. 
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Turning Vanes 
In Corners 1, 2, and 3 of the wind tunnel, there are turning vanes that span the entire height of the tunnel. 
These turning vanes are used to minimize pressure losses as the air turns the corner and to mitigate 
separation of the boundary layer through the turn. The turning vanes in Corners 1 and 3 both contain 
support bars that link the individual turning vanes, reducing any fluttering of the turning vanes. 
 

 
Figure 12: Top view of corner turning-vanes showing flow direction 

 

Wind Tunnel Fan 
The wind-tunnel fan unit consists of an Axico Anti-Stall Vaneaxial Fan, run by an MAX-E1 AC Motor 
with a variable-speed drive. The fan (FPDA-2-200-8-10-1160-300) consists of 10 blades with variable 
pitch, which allows for changing the fan rpm vs tunnel flow speed curve. The maximum manufacturer 
service for this fan is 1188 RPM (60 HZ). The motor manufacturer’s maximum power is 300 HP. The 
wind tunnel fan is run by an ABB drive (ACH550- PDR-368A-4+B055) located at the southwest corner 
of the wind tunnel 
 

 
Figure 13: Wind tunnel motor power curve 
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General Maintenance 
The propeller in an axial flow fan must be kept reasonably clean if it is to perform properly. Fans 
handling fresh air for ventilating purposes will seldom need cleaning. Fans exhausting process air should 
be cleaned as required. Dirt or chemical deposits will usually build up evenly on a propeller and although 
performance is affected, vibration is usually acceptable until the deposits become thick enough to break 
away in crust-like pieces. When this happens, the propeller may be thrown out of balance and the 
resulting vibration could be serious. Accumulations should be removed by solvent cleaning or scraping. If 
the propeller has been coated, be careful not to cut through this protective covering. The vaneaxial fan is 
constructed with a set of guide vanes adjacent to the propeller. These should be cleaned at the same time 
the propeller is cleaned. The guide vanes are important to the performance of the fan and should be 
inspected carefully. They may accumulate dirt even under conditions where the propeller remains clean. 
 
Per the manufacturer’s instructions, the fan motor should be lubricated every 3000 hrs. or every 
five years. The motor was last greased on May 8, 2019. 
 
 

 
Figure 14: Fan motor lubrication instructions 
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Figure 15: Tunnel Fan Plate 

 

 
Figure 16: Tunnel Fan Motor Plate 
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MODEL MOUNTING AND INSTALLATION 

Although the force balance is designed to allow for different mounting strut positions, it is strongly 
recommended that the standard mounting positions be used whenever possible. If other mounting 
positions are needed, the wooden hole covers should be used, rather than putting holes in the standard 
Plexiglas hole cover. 
 
For dimensioned drawings of the test section and mounting struts, see “Selected Part Drawings” at the 
end of this manual. 

Strut Installation 
1. Turn all four latches from the latched to the unlatched position 

 

 
Figure 17: Latched hole cover position 

 
Figure 18: Unlatched hole cover position 

            
2. Grabbing the Plexiglas hole cover by the strut holes, lift and remove the cover from the floor of 

the tunnel. 

 
Figure 19: Wind-tunnel hole cover design 

Strut Holes 

Control Arm Slot 
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3. Using the locating pins on the bottom of the struts, place the struts onto the force balance 
mounting plate 

- The blunt ends of the struts should be facing forward. 
 

 
Figure 20: Mount strut installation locating method 

4. Secure each strut with four bolts and washers 
5. Lower the hole cover over the struts so that the control arm slot is downstream of the struts 

- The hole cover should be lying flush with the tunnel floor. 
6. Turn all four latches to the latched position 

AOA Control Arm Installation 
1. Slide the thin end of the AOA control arm through the control arm slot in the hole cover  

 

 
Figure 21: AOA control arm installation 

 
2. On the back side of the test section, attach the control arm to the force balance using a 1/8”-24 

shoulder bolt and finger tighten 
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FOUR COMPONENT FORCE BALANCE 

Platform/Parallelogram Balance Overview 
The platform balance is used to measure the lift, pitching moment and rolling moment produced on a 
model in the wind tunnel. It consists of three FUTEK Force Transducers located under the top balance 
plate. These are labeled F1, F2, and F3. The fourth transducer, located outside the parallelogram balance, 
measures the drag produced, and is labeled F0. All transducers are connected to the National Instruments 
Channel Amplifiers. A schematic of the setup is shown below.   
 

 
Figure 22: Platform balance setup 

 
The balance works by taking the readings from the different transducers and manipulating them with the 
proper equations to output the lift, drag and pitching moment respectively.   
 

- The Drag – is measured by the F0 transducer reading inside the parallelogram. It measures the 
force induced between the top plate and the bottom plate. 

 
𝑫𝑫 = 𝑭𝑭𝑭𝑭 

 
- The Lift – is measured by the F1, F2, and F3 transducers located beneath the top plate. When the 

airfoil is placed in the wind tunnel, the lift force pulls up on the balance. This lift force is the sum 
of the transducers. 

𝑳𝑳 =  𝑭𝑭𝑭𝑭+ 𝑭𝑭𝑭𝑭 + 𝑭𝑭𝑭𝑭; 

Top Balance 
Plate 

Drag 
Flexures 

FUTEK Force 
Transducers: 
(Lift, Pitch and 
Roll) 

FUTEK Force 
Transducer: 
(Drag) 

F1 

F2 

F3 

F0 
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- The Pitching Moment – is measured by the F3 and F0 transducers. It is measured from the 
moments created by the lift and drag forces on the airfoil.   

 
𝑷𝑷 =  −𝑳𝑳𝑳𝑳 ∗ 𝑭𝑭𝑭𝑭 +  𝒉𝒉 ∗ 𝑭𝑭𝑭𝑭; 

 
(where Lp is the distance from the airfoil base on the top plate (30.0 inches), to the F3 
transducer, and h is the distance from the top plate to the airfoil 32 inches). 

 
Figure 23: Free body diagram for lift, drag and pitch 

 
Figure 24: Free body diagram for roll (Section A-A) 

 
- The Rolling Moment – is measured by the F1 and F2 transducers.  

 
𝑹𝑹 =  𝑳𝑳𝑳𝑳 ∗ (𝑭𝑭𝑭𝑭 –𝑭𝑭𝑭𝑭) 

 
(where Lr is the distance from the airfoil base on the top plate (12.0 inches), to the F2 and F1 
transducer). 
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LabVIEW Implementation 
When implementing the free body diagram equations above into LabVIEW, the units for the values of h, 
Lr and Lp are in feet. 
 

 
Figure 25: Free body diagram LabVIEW implementation 

 

Calibration 
To calibrate the four transducers on the platform balance, it is necessary to apply a known load at three 
different locations on the balance to measure lift, dag and pitching moment respectively.   
 
To Calibrate the Lift   

1. Open the Wind Tunnel Balance LabVIEW program located in the C:\Temp\AAE 334l-Fall2017 
folder. Once opened, select a folder and text file where you would like the output readings to be 
saved. (You only need to create one text file for the calibrations, the program sets a separate time 
stamp for each reading you take) 

2. Run the balance program and click the tare values button   
3. Apply one of the known weights from the weight box to the middle of the Top Balance Plate and 

let the balance even out before recording data. A circle is marked on the top balance plate with L 
written on it; place weights on this circle for lift   

4. The transducer lift measurements are located in the text file to which you created the path. The 
text file includes 11 columns of data which are: Pitot pressure, wind speed, temperature, AoA, 
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drag, lift, pitch, F0 (force from 0 transducer), F1, F2, and F3 respectively. The lift is calculated 
using the equation shown in the introduction. 

5. Use 1-10lb weights to get 10-point calibration 
6. In Excel or MATLAB, compare this value to the actual value of the weight you used, and scale 

appropriately. 
 
To Calibrate the Drag 

1. Remove the weight used to calibrate the lift. 
2. Place a known weight on the pulley platform located just behind the F2 transducer and let the 

balance even out before writing data. 
3. The transducer drag measurements are located in the text file to which you created the path. The 

drag measured is the fifth column of data.  
4. Use 1-10lb weights to get 10 point calibration 
5. In Excel or MATLAB, compare this value to the actual value of the weight you used, and scale 

appropriately.   
 
To Calibrate the Pitching Moment 

1. Remove the weight used to calibrate the drag 
2. Place a known weight on the same circle where you placed the lift weight. 
3. The transducer data is located in the same text file with new timestamp. The pitching moment is 

the seventh column of data.   
4. Use 1-10lb weights to get 10 point calibration 
5. The pitching moment is calculated using the equation shown in the introduction. In Excel or 

MATLAB, compare this value to the actual value of the weight you used and scale appropriately. 
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FORCE TRANSDUCERS 

Instrumentation 
FUTEK Low Profile Tension & Compression Load Cell (F0 Transducer) 

- Model No. LRF325 
- 75 lb. capacity 
- 1/4-28 thread connector 

 
FUTEK Low Profile Tension & Compression Load Cell (F1-F3 Transducers) 

- Model No. LRF350 
- 150 lb. capacity 
- 3/8-24 thread connector 

 

LabVIEW Implementation 

 
Figure 26: Force transducer virtual channel block 

 
Table 2: Temperature probe channel configuration 

Channel Value Units 
F0 F1-F3 

Physical Channels cDAQ2Mod2/ai0 cDAQ2Mod2/ai1:3  
Bridge Configuration Full bridge (10182)  
Voltage excitation source Internal (10200)  
Voltage excitation value 3.3 V 
Nominal bridge resistance 350 Ohms 
Minimum value -75 -150 lbs. 
Maximum value 75 150 lbs. 
Units Pounds (15876)  
First electrical value 0 0  
Second electrical value 2 1.65  
Electrical units mVolts/Volt (15897)  
First physical value 0 0  
Second physical value 75 150  
Physical units Pounds (15876)  

 

Location and Installation 
 
At the DAQ platform 
Connect the black BNC connector from the force transducers to the corresponding   MOD2 ports (i.e. F1 
to Ch1) on the input module (NI-9237) 
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21 
 

z 



 

22 
 

TEMPERATURE MEASUREMENTS 

Instrumentation 
Omega quick disconnect RTD probe 

- Model No. PR-13-2-100-3/16-12-E 
- 12” sheath length 
- 3/16” probe diameter 
- -200 to 500ºC range 

LabVIEW Implementation 

 
Figure 27: Temperature probe virtual channel block 

 

Table 3: Temperature probe channel configuration 

Channel Value Units 
Physical Channels cDAQ2Mod4/ai0  
Current excitation value 5.00e-4 V 
r0 100 Ohm 
Resistance configuration 3-Wire (3)  
Minimum value* 15 °C 
Maximum value* 50 °C 
Current excitation source Internal (10200)  
RTD type Pt3851 (10071)  
Output units °C  

 

*Can be changed to better match the bounds of the expected temperature measurements  

Location and Installation 
The RTD probe is located directly upstream of the contraction section on the north side of the wind 
tunnel. 
 
At the probe hole 

1. Insert the probe all the way through the plastic hole in the side of the wind tunnel 
2. Tighten the set screw onto the probe just enough so the probe doesn’t slide out 

- NOTE: do not over-tighten the setscrew 
 

 
Figure 28: Temperature probe installation 

RTD probe 

set screw 
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At the DAQ platform 
1. Connect the three wires coming from the white wire to the 

analog input module (NI-9219) 
2. Connect the red wire to CH0-3 
3. Connect one of the black wires to CH0-6 
4. Connect the other black wire to CH0-5 

 
 

Figure 29: Temperature 
probe DAQ wiring 
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25 
 

AIR VELOCITY TRANSDUCER 

Instrumentation 
TSI air velocity transducer  

- 8455 series 
- 12” probe length 
- 1/4” probe diameter 
- 25–10,000 ft./min (0.125–50 m/s) range 

Transducer Configuration 
Current settings for the transducer (can be changed by opening the box) 
 
Units = m/s 
Full scale = 50.0 m/s 
Output = 0 – 5 V 
Time Constant = 1 s 
Adjust Zero = 0 
Span = +0.05 (+5%) 

LabVIEW Implementation 

 
Figure 30: Analog voltage virtual channel block 

 

Table 4: Air velocity transducer channel configuration 

Channel Value Units 
Physical Channels cDAQ2Mod3/ai1  
Input Terminal Configuration Differential (10106)  
Minimum value 0 V 
Maximum value 5 V 
Output Units 0.1 m/s  

 

Location and Installation 
The air velocity transducer is located on the top of the upstream end of the test section. 
 
Before Installation 

1. Make sure that the probe is covered with heat shrink tubing longer than the metal sheath 
 

 
Figure 31: Air velocity transducer protection 
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2. The heat shrink should cover the black plastic part of the probe 
 

 
Figure 32: Hot-wire anemometer rubber sheath 

 
At the probe hole – on top of the wind tunnel 

3. Install the cord grip fitting into the 3/8-NPT hole in the top of the wind tunnel  
- The bottom of the fitting should be flush with the inner roof of the wind tunnel.  

 
4. Slide the hot-wire probe through the top of the fitting, and into the tunnel 
5. Tighten the top of the fitting just enough that the probe doesn’t fall through 

 

 
Figure 33: Air velocity transducer probe installation 

In the wind tunnel 
6. Slide the metal protective sheath over the probe and fully into the cord grip fitting 

- The end of the sheath will butt against the fitting when fully in 
7. Slide the probe up or down so that end of the heat shrink just peeks out of the metal sheath. 

- The metal sheath is used to protect the plastic part of the probe from snapping and thus 
must fully encase this section 

8. Carefully turn the probe so that the opening of the probe tip is aligned with the direction of flow 
 
At the probe hole – on top of the wind tunnel 

9. Tighten the top of the fitting so that probe has very little wiggle room 
 
At the DAQ platform 

10. Connect the black BNC connector from the air velocity transducer box to MOD3-CH1 of the 
voltage input module (NI-9215) 

cord grip 
fitting 

metal sheath 
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CONTRACTION PRESSURE DROP 

Instrumentation 
Omega differential pressure transducer 

- Model No. PX653-10D5V 
- 0 – 10 in.H2O (0 – 2.49 kPa) range 
- DP41-E-S4 meter 

LabVIEW Implementation 

 
Figure 34: Analog voltage virtual channel block 

 

Table 5: Air velocity transducer channel configuration 

Channel Value Units 
Physical Channels cDAQ2Mod3/ai0  
Input Terminal Configuration Differential (10106)  
Minimum value 1 V 
Maximum value 5 V 
Output Units in.H2O  

 

Location and Installation 
Two lengths of tubing connect the pressure transmitter to pressure taps at stations 1 and 2. 
 

 
Figure 35: Contraction pressure tap locations 

Station 
1 

Station 
2 
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At the pressure taps 
1. Connect the long length of tubing to the brass fitting at Station 1. 
2. Connect the short length of tubing to the brass fitting at Station 2. 

- If this fitting is loose, reseal it into the wind tunnel with RTV 
 

 
Figure 36: Pressure tap installation 

 
At the pressure transmitter 

3. Connect the tubing from Station 1 to the high pressure 
fitting 

4. Connect the tubing from Station 2 to the low pressure 
fitting 

 
At the DAQ platform 

5. Connect the black BNC connector from the pressure 
transmitter to MOD3-CH0 of the voltage input module 
(NI-9215) 

 

silicone seal 

From 
Station 1 

From 
Station 2 

Figure 37: Pressure transducer 
connection 



 

31 
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TWO-AXIS TRAVERSE 

The two-axis traverse system, consists of two Velmex BiSlides controlled by a Velmex VXM stepper-
motor controller.  

 
Figure 38: Two-axis traverse layout 

Instrumentation 
Two Velmex Precision Lead Screw BiSlides  

- Model No. MN10-0700-E04-31 (70 inch travel) 
- Model No. MN10-0500-E04-31 (50 inch travel) 
- 0.4 in/rev travel 
- Limit switches 
- Fail safe brake on vertical slide 
- 4 in/sec speed 
- 0.001 inch resolution 

 

Two Vexta Type 34T1 stepper motors 
- Model No. PK296-03AA-A6-3/8 

o Single shaft 
o Controls horizontal slide 

- Model No. PK296-03BA-A3-3/8 
o Double shaft  
o With fail safe brake 
o Controls vertical slide 

- Two-phase 
- accuracy of ± 3 arc minutes (0.05°) 

o This error does not accumulate from step to step 

50” 
Instrument 
mounting 

 

Stepper motor 70” 
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Probe Mounting 
 
The probe mounting arm is attached to the vertical axis plate on the traverse, and extends down into the 
flow through a slot in the top of the tunnel. The probe arm is enclosed in an aluminum aerodynamic strut, 
and probes can be mounted at the end of the arm. The hole in the top of the tunnel is only 24” long, so to 
allow for positioning of the probe outside of this region, a probe arm extension (80/20 beam) can be used.  
 
The aerodynamic strut is hollow which allows routing of any probe cabling/tubes up through the center, 
to the top of the tunnel. With the mounting arm extended into the tunnel, the two hole covers must be 
secured around the strut to cover the hole in the top of the tunnel. 
 
For dimensioned drawings of the probe mounting parts, see “Selected Part Drawings” at the end of this 
manual. 
 
 

 
Figure 39: Traverse probe mounting configuration 

  

Mounting Arm 

Probe 

80/20 Beam 
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Running the Traverse 
Setup 
If the traverse has not been used for some time or the lead screw and ways 
appear dry of lubricant, lubricate with Velmex BL-1 oil. 

- Continuous use applications with heavy loads may necessitate 
daily lubrication. 

- To lubricate, traverse carriage near center of travel and apply 3 to 
4 drops of oil to the end of carriage at the way surfaces and on the 
lead screw threads. 

- Apply oil to both ends of carriage 
 
Moving the Traverse 
If the traverse needs to be stopped immediately press red STOP button 
 
1. Switch on the traverse using the switch mounted above the computer desk 
2. Open the “Move Traverse.vi” code which runs the traverse. 
3. Ensure that the hole on top of the tunnel for the mounting arm is open 
4. Run the vi code but do not move the traverse yet 
5. Center the mounting arm over the hole  

- Use the horizontal movement value selector and move button to do this 
- DO NOT press “center” button while arm is above the tunnel 

6. Once the arm is centered it can be lowered into the tunnel 
- Use the vertical movement value selector and move button to do this 

 

 
Figure 41: Traverse movement LabVIEW Interface 

Figure 40: Traverse 
lubrication points 
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7. Secure the hole cover around the mounting arm 
8. When using the hole cover 

- Ensure the strings holding the ends of the cover are not worn or broken 
- If broken or worn replace the strings  

- The ends of the cover must lift up when the traverse is at the ends of its travel and must stay 
down when over the hole in the tunnel 

- This may take some adjustment in string length. 
 

 
Figure 42: Hole cover lifting points 

 
  

Attachment point 1 

Attachment point 2 
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LabVIEW Implementation 
The following information outlines a basic LabVIEW implementation of manually inputted traverse 
movements. The structures within this simple program can be extrapolated for programs that are more 
complex.  

 
Figure 43: LabVIEW program - manually inputted traverse movement 

 
The upper half of the program is where the traverse is configured. Currently the traverse system is 
connected to COM5, which controls both axis of the traverse.  

 
Figure 44: Traverse configuration setup 
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The lower half of the program controls the movement of the traverse. The program takes in two values, in 
inches, from the front panel and moves the horizontal and vertical axis by their respective amounts. Both 
user inputs have to be multiplied by 1000 because the Velmex control works in motor steps rather than 
absolute distances (1 step = 0.001 inch).  
 
I1M controls the vertical axis movement, and the input distance is multiplied by -1000, which allows a 
positive input to correspond to an upward movement of the traverse. I2M controls the horizontal axis 
movement, where a positive input moves the traverse towards the north side of the test section. 
 

 
Figure 45: Traverse movement configuration 

If the Velmex controller were to receive a value of zero for the distance, the traverse would move 
continuously in one direction until it hit the limit switches rather than not moving at all. The true/false 
block is critical in mitigating this, and allows for a true zero distance input at the front panel.  
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SMOKE WAND 

Instrumentation 
AEROLAB electric-powered Smoke Generator 

- White mineral oil fluid  
o KAYDOL® White Mineral Oil 
o Drakeol® 19 MIN OIL USP 
o Or similar 

- 18” long smoke wand 
- Compressed air supply: 20 – 150 psig  
- Automatic temperature setting 
- Electrical power: 110VAC ONLY 
- 45 minutes of runtime (full reservoir) 
- 1 gallon reservoir 

 

 
Figure 46: AEROLAB smoke generator 

Location and Installation 
The access hole for putting the smoke wand into the tunnel is located on the right side of the test section 
door. 
 

Instruction Manual 
The following instruction manual is from AEROLAB; use the instructions from this manual instead of the 
ones on the side of the smoke generator.  
 
MAKE SURE YOU HAVE THE BUCKET OF GRAVEL TO CATCH ANY 

DRIPPING OIL 



 

44 
 

 



 

45 
 

 



 

46 
 

 
 



 

47 
 

 



 

48 
 

 



 

49 
 

 



 

50 
 

 



 

51 
 

 



 

52 
 

 



 

53 
 

 



 

54 
 

 



 

55 
 

 



 

56 
 

 



 

57 
 

 
 

Should be fill 
with small rocks 



 

58 
 

 



 

59 
 

 



 

60 
 

 



 

61 
 

 



 

62 
 

 



 

63 
 

SELECTED PART DRAWINGS 
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