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A Study on Motion of Single Ball with Low Reynolds Number
at Performed Interface Layers

Si-Yonug KIM

National Fisheries University of Pusan
-(Received June 30, 1987)

The author has analysed profile of flow in rear of motion with single ball with low Reynolds number
performed interface layers. For each system whose viscosity of the lower phase is as large as or
large that of the upper phase, the profile has based on the thickness of the ball in the lower phase
is nearly independent of both the ball single and the physical properties of the upper phase of the
solution.

The examine of the characteristics between Darwin’s total displacement of the fluid and data obt-
ained in this study, the averaged volume of each cases was corrected by the viscosity in the lower
phase. when the viscosity in the lower phase is less than that of the upper phase, the volume based
on the displacement of the fluid in rear region of ball are influenced by both ball size and the visco~
sity ratio of the upper phase to the lower phase. In the range of the Reynolds number less than a
constant values, the volume ratio is influenced by both Reynolds number and Moltion number but
mainly Reynolds. In range of Reynolds number over than the value, the volume ratio is independent

of Reynolds number, but'influenced by Moltion number.
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Experimental apparatus

(1) lower phase (2) upper phase (3} cons-
tant water tank (4) circulating water tank
(5) upper phase storage tank (6) lower
phase storage tank (7) camera (8) strob-
oscope (9) circulating tank (10) syringe

Fig. 1.
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Table 1. Condition of experiments
Items Gumagai (Ref.5) Author
size rectangular cyl. rectangular cyl.
(m) 0.5%0.5%1.0 0.6x0.6x1.2
viscosity glycerine (1) glycerine
(m?/s) (1.0~3.0) x10°3  (2) korsone etc.
(1.16~1300) x 1073
ball dia. sapphier ball bearing
(mm) 1.0~3.0 3.5~50
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Table 2. Experimental variables, method and errors
experimental Maxyworthy(Ref. 12) Author
variables method accuracy method accuracy errors
temperature 7°c temperature T +0.01 Beckman T +0.01 Wr/T=4+1x10"3
gauge temp. gauge
ball density analytical P (11079 analytical ps(1+107%) (Ws/S)e=1x10"*
ps gfcm? blance blance
fluid density p 27 (141079 ” pr+(11074)  (Ws/Sir=1x10.4
pr glcm? .
fluid viscosity Ostwald Ostwald
r, mpals viscosity metaer #(1+0.001) viscosity meter w(1%£5x1073) W./u=+4x10"3
ball velocity V distance/time
distance L, scale 0.4 scale L(1+107%) Wp/L=+1x10"3
time N, stopwatch N,i-%, stroboscope N,(1£107%) Wr/N=21x10"¢
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Table 3. Results of error analysis
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Variables error factor

error variables

experimental error total errors

viscosity 1. Ostwald viscometer

2. temperature
measurement

3. temperature
distribution
tank size

2. light cycle

ball velocity 1.

(Wy/Vii=+1x10"2
(Wy/V)2=+1x10"2

(W, /p)1=+5x10~3
(We/p)2=£3x1073

W./p=+%1.2%

(Wo/p)s=£3x1073

Wo/X=1.3%
Wy/V=41.5%
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