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SEEING IS
BELIEVING

An Album
of Fluid Motion

Assembled by Milton Vian Dyke

48. Circular cylinder at R=10,000. At five times the number spanned by these two photographs. It drops later

( 1 . as in figure 57 . v laver becomes. tir-
speed of the photograph at the top of the page, the flow when, as in figure 57, the boundary layer becomes tur

pattern is scarcely changed. The drag coefficient conse- bulent at separation. Photograph by Thomas Corke and
'R ] 1ccem | 2oih
quently remains almost constant in the range of Reynolds Hassan Nagil
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86. Trailing vortices from a rectangular wing. Suction
is applied so that at 24° angle of attack the flow remains at-
tached over the entire wing surface, in contrast to the pre-
ceding photograph. The centers of the vortex cores there-

fore spring from the trailing edge at the tips. The model is
made of perforated metal covered with blotting paper, and

tested in a smoke tunnel at Reynolds number 100,000.
Head 1982
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Figure 2. Diagram of a delivery system for titanium tetrachloride
for flow visualization: adapted from Visser, Nelson and Ng (1988) Fig. 2.5 Preston—Sweeting paraffin mist generator. (From Bradshaw, 1970.)
(Image courtesy of A. Pelletier). "
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Mueller, T. J. (1983). Flow visualization by direct
injection. In “Fluid Mechanics Measurements” (R J.
Experiment 1 - FLOW VISUALIZATION (vt.edu) Goldstein, ed.), pp. 307-375. Hemisphere, Washlngton
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THE AERONAUTICAL RESEARCH INSTITUTE OF SWEDEN

TEMPERATURE GAUGE RECTANGULAR
FILLER CAP TUBING
DRIP REGULATOR

|_~DEODORIZED KEROSENE
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Fig. 2.6 Smoke generator designed at the University of Notre Dame. (From Mueller,
1983. Published by Hemisphere Publishing Corporation.)

Fig. 5. Flow visualisation with smoke, revealing smoke trails
being ‘sucked’ into the vortex spirals (from [16]).

Vermeer et al. Wind turbine wake aerodynamics, Progress in Aerospace Sciences 39 (ZUU3) 4b/—51U
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Seeding Generators - Dantec Dynamics | Precision

Measurement Systems & Sensors

10


https://www.dantecdynamics.com/components/seeding-generators-for-lda-and-piv/
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Fig. 2.9 Locations of smoke wire, camera, and light source for vertical wire position in
wind tunnel. (From Mueller, 1983. Published by Hemisphere Publishing Corporation.)
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* [NEKT Electronic flash, duration 1/200s to 1/4000s
 $IAKT Strobe light (Stroboscope, strobe), repetitive flash, duration ~20pus
o FEHEE Pulse laser (PIV laser), duration ~10ns

Martin 3000W Strobe i
Canon Speedlite 600EX-RT Light DMX 512 Light Litron laser
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Table 1 Summary of the existing smoke-\wrmnzaﬁon technique.

Investigation Year / U, (m/s) \ d (mm) Re, 0il Power source
Mueller et al. [2-4] 1980 3.0 .025, 0.076, 0.152 <30 Mineral oil 40-80V AC NE555 timer
Cimbala et al. [5, 6] 1988 2.0 0.13 12 Mineral oil N/A NE555 timer
Swirydczuk et al. [7] 199 2.0 0.11 14 N/A 20-30VDC Timing circuit
Huang and Lin [8] 199 1.0 0.1 20 Mineral oil N/A Manual
Prasad and Williamson [9] 1997 6.2 0.1 40 Mineral oil N/A NE555 timer
Lee etal. [10] 1999 0.1 19,32  Safex, paraffin 25-35VDC 7415160 counter
Al-garni etal. [11] 2000 $ 0.1 32 Mineral oil 65V DC Manual
Lee etal. [12] 2000 0.15 N/A Safex N/A N/A
Yen et al. [13, 14] 2007,2014 0.2 40 Mineral oil N/A Manual
Wang et al. [15] 200 0.05 <30 Paraffin N/A N/A
Yarusevych et al.[16-20] 2009-2013 0.076 40 Water glycol Regulated AC Manual
Sohn and Chang [21] 2012 ; 0.25 61 Paraffin and oil 50 VAC NES555 timer
Kim et al. [22] 2014 0.14 45 N/A N/A Electronic relay
Nadesan et al. [23] 2014 0.193 36 Paraffin DC
Current 2018 0.08 12-64 Paraffin Capacitors 19
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Yarusevych et al. 2012

* Nikon D70s #8#

* Nikon SB 800 Speedlight [A
JEKT

« BE. BT ke
* 0.15mm £ E %
« X AFIRIEET.8m/s

* glycerol-based smoke-
generating liquid W =Rz,
& JABT[E]1s

- FEINE. IHIE

AIRFOIL

~

b) Re =150x10°

https://doi.org/10.2514/1.43539 20



https://doi.org/10.2514/1.43539

RIS

ranphualatcom

Kobayashi et al. 2014
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RS W= 20 > QY Flat plate
Protuberance | "
Tl ////f/?/gg//] : 1 1
410 430 450 .\'(:nm)

FIG. 6. Flow visualization in the separation region (4 =4.9 mm and x, =450 mm). (a) U, =20 m/s and (b)—(e) Unc = 30 m/s.
The time interval between pictures is 0.4 ms in (b)—(e).

Kobayashi et al. 2014 http://dx.doi.org/10.1063/1.4894011
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Lee and Lee 2000

« BHRIEE 6m/s
* 0.15mm £E %
* SAFEX fog fluid

o FKOHIAE Nd-
YAG laser 6 ns

* Nikon F5E x #H
#1, shutter 1/60 s

- 2 i [ b b o e '
o | —'—F— DS 479 & | =
ol 0 P2 Fig. 4. Flow visualization of axisymmetric impinging jet (AR = 1) for Re = 10,000 and L/D, = 2.

Lee and Lee, International Journal of Heat and Mass
Transfer 43 (2000) 555-575
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Popiel and Trass 1991
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5+ Offset attaching jet issued from a
contoured nozzle

Visualization of an offset attaching jet issued from a
contoured nozzle with offset distance equals one jet
height and Re=7600 using the vertical wire.
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Offset attaching jet i1ssued from a contoured
nozzle

1 1 1 1 ]
0 1 2 3 4 5 6
z/H;j

e

o1

o |
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=

Lower shear layer Upper shear layer

Visualizations of an offset attaching jet issued from a contoured nozzle
with offset distance equals one jet height and Re=7600 using the
horizontal wires located at x/Hj=0.1, y/Hj= (left) 0 and (right) 1.0.
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51 Turbulent wake behind a D-shaped bluff
body

U.=11.7m/ U,.=17.0m/s

R ———

Smoke-wire visualization of a turbulent wake behind a D-
shaped bluff body for a Reynolds number of (left) 47000
(U_=11.7m/s) and (right) 68300 (U_=17.0m/s).
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