
Appendix B  
Schlieren Flow Visualization Testing Procedure 

 
Appendix B provides a detailed presentation of the procedure used to align, 

optimize, and operate the schlieren flow visualization experiment.  As with the other 

procedures in the appendix, this procedure is written assuming that the reader has all 

necessary equipment set up and properly functioning.   

 

1. Turn on the light source, Nikon camera, laptop computer, electronic pressure 

regulator, and ‘LDV computer.’  The laptop computer is connected to the 

camera via a USB cable, which allows the shutter to be remotely triggered 

without touching the camera, preventing vibration disturbances.    

2. Monitor arc lamp power as the bulb warms up.  Once the power has stabilized, 

set the desired power and allow this new value to stabilize.  

3. Check that a collimated beam is passing through the test section by observing 

mirrors one and two.  The light source should fully illuminate mirror one, and 

the reflected beam should be the diameter of mirror one when it arrives at 

mirror two. 

4. Attach a sharp edged object to the nozzle mounting plate so that it protrudes 

into the area of interest.  Adjust the camera zoom so the object is in the 

sharpest focus.   

5. Place a cup of warm water or other warm object anywhere along the 

collimated beam just under the beam.  This warm object acts like a calibration 

tool for the schlieren experiment.   

6. Capture a series of images, making small adjustments to the camera position 

between images, to isolate the region of interest as the subject.   

7. Capture a new series of images, making adjustments to the knife edge 

between images, to optimize image clarity and the uniformity with which the 

image is darkened as the knife edge is brought into the mirror two focal point.  

Starting at the focal point, raise the knife edge into the light beam and observe 
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the darkening of the image.  Adjust the location of the knife edge along the 

axis of the light to find the location where the image can be most uniformly 

darkened by raising the knife edge into the light.  Adjust the height of the 

knife edge to achieve the desired image darkness.  Fine adjustment of the 

knife edge location is possible using the dual axis translation stage shown in 

Figure B-1. 

 

 
Figure B-1.  Photograph showing the knife edge (indicated by a green circle)  

mounted to a dual axis translation stage.  
 

8. Once the camera and knife edge positions are optimized using the calibration 

tool, turn on and set the desired air and fuel flows using the electronic 

pressure regulator for the air and the ‘fuel’ rotameter for the ‘fuel’ gas. 

9. Repeat step 7 to fully optimize the camera and knife edge settings for the flow 

under study.   

10. At this point, the desired images can be captured and saved using the camera 

and laptop combination.   

11. Repeat steps 6 and 7 as necessary to maintain an optimized image if flow 

conditions are changed.        
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