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Experiment of Characteristic Diffusion Time of
Viscoelastic Fluid by Particle Image Velocimetry
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Abstract The average diffusion time of a polyacrylamide solution was determined by measuring the terminal
velocities of the falling balls. The diffusion time increased as the polyacrylamide concentration increased. The PIV
(Particle Image Velocimetry) system was employed to visualize the flow phenomena around balls. For a time interval
of 30 seconds in the 2000 wppm, velocity vectors were larger than in case of 0 seconds, 40 seconds and 50 seconds in
the falling ball. However, in the Newtonian fluid, flow vsualization around balls were performed at both upstream and
downstream of the falling ball.
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Figure 1. Schmatic arrangement of PIV.
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Figure 2. Normalized viscosity & time interval for
ageuous polymer solutions.
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Figure 3. Velocity flow field for 2000
solution at 30°C (t = 0).
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Figure 4. Velocity flow field for 2000wppm polymer
solution at 30°C (t = 30).
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Figure 5. Velocity flow field for 2000wppm polymer
solution at 30°C (t = 40).
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Figure 6. Velocity flow field for 2000wppm polymer
solution at 30°C (t = 50).

B R R T N i A T

EAYUrdl "ol=d 7™ Figure 59} Figure 6& 40
= F9 50 Fol TS T F FAY &K
THE Z2AANT Adolth. 2@ Axjola vephd
T F99 7Hske T F919) HEEEE Y §
SEL 245 £xYErE 34 BA 8 2yl
g T 3R] AT FE HolmgdW =23 TN
79 9FI FEe SeREES 24 vehte AL
& & Atk ol 7] AAYFRT T FFHFENA &
FEETL SUMee A BRAFT Stk AL 78 Ho
=y F 3027t AT A9 + F99 fEHEe
HE TE =Y AoM Hoh A JepdS &
T UL =407 t= 5002 API42 7HA8H @)
AMZYA et gtk 7o $EE A2 tage
2 FHHEE 71234 A A7 60 mmE 10
mm ZHAL 2 e AEFdE dYelehe 7o o F
€ o 7RHeE FESl 497le] Ho = 1ppo] 7zt
of sl £=g& FHFAY. ASTE Bojxd F9
Zt Aol M o] £=2FHIE Figure 791 YehAAT)
Y WHOE 302 T, 35T 7E T Hol=
2 343 ZAE Figure 8l TAISIH R &b ¢
=40, t=50% Fo Ho|=& 7 F9¢9] £ & Figure
99} Figure 1001 =A131 .



PIVE o148 T8 #A19) 54 SAZ) e 24

20
18 Polymer 2000wppm

o Time Intervl (=0}
— 184 Symbol section
© 1 —w— cection +3
g 14 saction +2
€ 42 ] e goction +1
£ —®— gaclion 0
E 10 - section -1
5 4 e gaCtiON -2
g 8- section -3
> 1
5 84
©
S 44
” :\‘% *Qf

1= —c—--'l'."

.
——

80

0
0

30 SD

Cyilnaer length(mm)

Figure 7. Velocity vector vs around falling ball at t = 0.
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Figure 9. Velocity vector vs around falling ball at t=40.
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Figure 10. Velocity vector vs around falling ball at t = 50.
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