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INTRODUCTION 

The f low  of a smoke r ing or  a vor tex r ing w i l l  be analyzed and discussed in this 
r epor t. As an avid e-cigarette user  myself , I  enjoy doing smoke tr icks. Doing these 
tr icks on a dai ly basis I  am able to consistently per form some whi le others 
r equir e a few  attempts. The “ jel lyf ish”  is a tr ick I  would consider  a more di f f icult 
tr ick to per form based on the abi l i ty to create a vor tex r ing, then exhale smoke 
and have i t cur l the outside of the vor tex r ing w ithout breaking i t. The image was 
created w ith the assistance of my peers Jeremiah Chen and Jason Savath.  

The apparatus used to create the vapor  for  the jel lyf ish was pr oduced by 
vapor izing vegetable glycer ine on a kanthal coi l . The “ jel lyf ish”  is produced by 
inhaling the vapor , coughing out the letter  “O”  to create a vor tex r ing, then slow ly 
exhaling vapor  in the center  al low ing i t to cur l around the vor tex r ing.  The r ing 
is produced by the fr iction between stationary air  against the rotating air  in the 
vapor  r ing. More vapor  is then exhaled into the center  of the vor tex r ing, and 
picked up due to the Coanda effect fol lows the f low  of the toroid. The Reynolds 
number  can be calculated as 𝑅𝑅𝑅𝑅 = 𝑈𝑈𝑈𝑈/𝑣𝑣 w her e U=Flow  V elocity , D= Char acter istic 

L ength, v= k inematic v iscosity .  Using values of      U=.25 m/s, D= 0.05m (2in dia), 

and v=1.568*10−5 w e get R e= 797.19 w hich means the flow  is laminar .  I n  the 

image Azimuthal instability  can be seen due to per tur bations in  the system 

caused by the ex haling of vapor  into the cor e of the tor oid. 
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Figure 1. Image descr ibing smoke r ings (Your ,2011)  

 

The visualization technique used is vapor  w ith a black cloth backdrop. The vapor  
was produced by inputting 50W through two kanthal coi ls w i th an inner  
diameter  of 2.5mm. The inner  diameter  of the coi ls are f i l led w ith cotton that is 
satur ated w ith vegetable glycer in. The room is approximately r oom temperature 
and there is no appar ent draft. The l ighting was set up to be behind the lens and a 
bi t of l ight above the f low . This l ight would be used to highl ight the f low  and 
ideally create a more vivid image. 

The image was created using a mir r or less camera, the Olympus OM-D E-M5 
speci f ical ly. Using an aper ture of F4.0 w ith a 12mm focal length at ISO 6400 this 
image was captured at about 1m away fr om the lens. This gave me a pixel 
r esolution of 4608x3456 to capture r oughly a 1m f ield of view . Using photoshop I 
increased the contrast a bi t as well  as making the photo black and white. I  did 
this to r eal ly br ing out the w hite smoke against a black backdr op.  
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CONCLUSION 

The image al lows one to clear ly visualize the f low  of the “ jel lyfish”  smoke tr ick. 
The view  can see the thick por tion of the or iginal smoke r ing as well  as the l ight 
cur ls of smoke around i t. The image could use more contrast to br ing out the 
white of the smoke against the black backdrop. The backdrop could have looked 
more professional in the sense that w r inkles can be seen on the backdrop 
draw ing attention away fr om the f luid f low  The intent of the get wet project was 
fulf i l led, but my cur iosi ty is sti l l  piqued. I  am cur ious as to how  exactly the 
human mouth can cr eate that sor t of toroidal r ing. Improvements would be to get 
thicker  smoke, better  backdrop, and better  edi ting for  contrast to r eal ly highl ight 
the f luid phenomena that is occur r ing.  
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