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(1.15)H1 {3

’ 7
%%+%6g32‘=°} (2.3)
VP =V
r=14: w=0 ‘ (2.4)
V=0 (2.5)
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*2
u/U
-2 —1.84 —1.68 —1.52 —1.36 —1.20 —1.04 —0.88
] 0.00000 | 0.36658 { 0.64876 | 0.82259 | 0.91103 { 0.94953 { 0.96485 | 0.97094
0.1 0.00000 | 0.36359 | 0.64110 | 0.81016 | 0.89516 | 0.93173 | 0.94621 | 0.95202
0.2 0.00000 | 0.35436 | 0.61668 | 0.77132 | 0.84581 | 0.87664 ( 0.88869 | 0.89367
0.3 0.00000 | 0.33864 | 0.57428 | 0.70478 | 0.76241 | 0.78455| 0.79304 | 0.79683
0.4 0.00000 [ 0.31485 | 0.51416 | 0.60700 | 0.64258 | 0.65439 | 0.65885 | 0.66126
0.5 0.00000 | 0.27948 | 0.42480 | 0.47169 | 0.48330 [ 0.48496 | 0.48569 | 0.48676
0.6 0.00000 | 0.22568 | 0.29277 | 0.29135 | 0.28147 | 0.27521 7 0.27321 ] 0.27317
0.7 0.00000 | 0.13877 | 0.10506 | 0.05892 | 0.03469 | 0.02451 | 0.02122 | 0.02034
0.3 0.00000 {—0.01705 |—0.16004 |—0.23086 |—0.25783 |—0.26710 |—0.27031 |—0.27181
0.9 0.00000 |—0.32875 |—0.52006 [—0.57754 |—0.59454 }—0.59890 |—0.60126 |—0.60331
1.0 ~1.00000 |—1.00000 {—1.00000 \—1.00000 {—1.00000 {—1.00000 |—1.00000 |—1.00000
v/U
-2 —1.84 —1.68 —1.52 —1.36 —1.20 —1.04 —0.88
0 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000  0.00000 | 0.00000
0.1 —0.09561 \—0.68310 |—0.05617 [—0.03092 |—0.01422 |—0.00578 |—0.00227 (—0.00094
0.2 —0.18928 |—0.16317 |—0.10834 |—0.05858 |[—0.02641 |—0.01059 (—0.00418 |—0.00176
0.3 —0.27919 |~0.23701 |—0.15208 |—0.07996 (—0.03478 |—0.01362 |—0.00546 {—0.00236
0.4 —0.36325 |—0.30089 |—0.18309 |—0.09169 |—0.03805 |—0.01443 |—0.00597 |—0.00267
0.5 —0.43906 |—0.34945 |—0.19864 |—0.09097 |—0.03575 {—0.01302 {—0.00572 |—0.0026%
0.6 —0.50247 |—0.37359 |—0.18735 (—0.07833 [—0.02861 |—0.00991 |—0.00488 |—0.00243
0.7 —0.55062 |—0.35889 —0.15145 |—0.05614 |—0.01861 [—0.00607 |—0.00369 [—0.00194
0.8 —0.56363 |—0.28407 {—0.09318 |—0.02996 |—0.00870 |—0.00263 |—0.0023% [—0.00130
0.9 —0.57402 |—0.13104 {—0.03107 {—0.,00853 |—0.00198 {—0.00053 {—0.00106 |—0.00056
1.0 0.00000 | 0.00000 | 0.00000{ 0.00000 | 0.00000}{ 0.00000 | 0.00000 [ 0.00000
v/Ua?
-2 —1.84 —~1.68 —1.52 —1.36 —1.20 —1.04 —0.88
0 0.00000 | 0.00000 | 0.00000 | 0.00000{ 0.00000 | 0.00000 | 0.00000 | 0.00000
0.1 0.00000 [ 0.00183 | 0.00323 | 0.00409 [ 0.00452 | 0.00471 | 0.00479 | 0.00482
0.2 0.00000 | 0.00721 ) 0.01267 | 0.01596 | 0.01760 | 0.01829 | 0.01857 | 0.01868
0.3 0.00000 | 0.01588 | 0.02757 | 0.03444 | 0.03773 | 0.03909 | 0.03962{ 0.03984
0.4 0.00000 | 0.02734 | 0.04665 | 0.05745 | 0.06237 { 0.06431 | 0.06507 { 0.06540
0.5 0.00000 | 0.04075 | 0.06788 | 0.08181 | 0.08777 | 0.09001 | 0.09088 | 0.09128
0.6 0.00000 [ ©0.05473 | 0.08778 | 0.10293 | 0.10890 | 0.11099 | 0.11182 0.11225
0.7 0.00000 { 0.06679 | 0.10099 | 0.11450 | 0.11930 ] 0.12083 | 0.12147 | 0.12187
0.8 0.00000 [ 0.07196 | 0.09938 | 0.10829 | 0.11107 | 0.11184 | 0.11222 ] 0.11253
0.9 0.00000 | 0.05886 | 0.07103 | 0.07414 | 0.07497 | 0.07514 | 90.07529 | 0.07545
1.0 0.00000 { 0.00000 | 0.00000 | 0.00000 | 0.00000( 0.00000 | 0.00000 [ 0.00000
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The Motion of Viscous Liquid Cylinder with Finite
Length in a Vertical Capillary Tube
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Abstract

This paper deals with the motion of viscous liquid column with finite length and two
free surfaces in a vertical straight capillary tube It is assumed that the fluid is Newtonian.
Linearizing the boundary conditions, analytic expressions in the form of infinite series
have been obtained for velocity, pressure and free surface at low Reynolds number, The
numerical calculation is carried out for a set of the cylinder's length of water and blood,
It has been revealed that there are considerable circulating currents at the upper and lower
meniscuses, [ts maximum velocity is about §57% of the average velocity of the mainstream.
Inertial effect is also studied in this paper, Using the time-dependent method in finite-
difference techniques, numerical solutions of the corresponding nonlinear equation at Re=
24.5 are computed, Comparing it with the analytic exact solution at low Reynolds number
shows that inertia! effect is negligible providing Re<(24.5.



