NMABFEMAFE, Fe5%E 18 (19854 1H) NHKENNFERERXR
Applied Mathematics and Mechanics ViR 2R R G AR
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(EEAEHNFER) (ERHLERFIRIBMIRNER)

(19844 1 A § HE)

W =

ARSCRVF DU AN RS B Rt T R M i N T %5 P IET S 2 Jo 55 IR 1) Stokes WBhATLSS
REBROM. LREH, SIRELERN -LREZE, #EHEMPoiseuille R E1% . %)
WBREELL Dagan WARKRERHBELEE, EILSMELRSZRA, AOASKERAN
LA E—FEEENRSABANER. EHDSMIBKIEATLIFEAERE., i, R TENENM
WE KRBT THR.

—. 5l

i

B, Dagan'! % ARSIy R H EASIEACER T Ktk KL A R K/ ALEIStokes i3h.
K- NERORFH BRI EEORD X, EF D HRORD KR ABIREEEOR
HEX, RGEXPMARERRE LW EEMGHEERESNE, HILHEHRERT
HRERL. DaganIBN T TREHEANAZENHERBEIRRERY, ¥TTHRE
M EPE Fahraeus U BHF —EWSEME. EHR, BTEREBARARDT, ARKE
EMERKEENRTEHAR P FEERENE | (BERE—MSkalak™), HEEHTIH
TRLEEREBSOEHNENWRDFYE NERHALELHFEEMEINBELTHEN
Stokes¥g. ASCZEXWR[ 1], [2 1698 E, MAXI1 IHERERNERERET LAF
BE#. SRR, MAORBE—F ANQROKELFRRAEECEEFMSE. Mix
B, ELEOBITLE, AXFX1 KA AR, Dagan EAERBEREQKFFFAT
R&HE, MEAXPUWFHBREEE. BTERPBREFRNRAEPIREIREENSTRE
R, BEERREERIBAREERNERER.
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10 2 7 - R i

SEmES H3ge U, P Ud pkE, & E

e FRF RO, TS R AR @B R TR R
D Dy)=0 (2.1)
B o WEANLE, URREAOTYRE o8 fik
5 —£ @y hemERY, D RES BN HSokes § F, B
B 1R RPAE U T EER

[Ty _ & 1 9 9*

D=3k =R or T o= (2.2)
81 ersemELrakm ¥ SERABAEE., ERIEREE o LU RAE
BHyStokesFRMLIMER HpZRIKRER N

_ 1 9oy __ 1 oy
Uz= R aR y UR= R 3z (2.3)
ap _ 1 9 op 1 @

o = o (D), S0t 0 (D) (2.4)

BB GG R IR, DNLIMIEEEZER | AR EE T T RAEHEE WX
T,
Parmet #1 Seibel™ AT X [ AR, BEERXF

PR, 2)= [ RI,(oR)[ 4(0) +2B(0) Je>*do (2<0) (2.5)

HH/ Jg—PBr Bessel iy, A(o), Blo)RZFPENEE. FIA (2.3) XK (2.4)R, XKEI
P B 3 B B B 1 Rk

vl (R,2)=[ 0l y(oR)[ (@) +2B(0) le~*da (2.62)
v}{(R,z)=—j:cofl(mR){'i)[a)A(a))+(1+coz) B(co)']e'“}“ do (2.6b)
P'(R,2)=P_m+2_[Za)fo(coR)B(co)e“da) (2.6¢c)
Hpp RALTELENET.
5|
F*(o,2)=[4(e) +2B(w)]e : (2.7a)
‘ GH0,2)=- [04() +(1+a2)B(o)]e (2.7b)
FRA(0)FB(0)WEEF*(0,0), G*(w,0)EH, BMIZRENXRYN.
Alw)=F*(o, 0), Blo)=0[GC*(w, 0)—F*(®,0)] (2.8)
FRQC.DARTHFEF (0, 2), o, 2)5F* (0, 0), G o, 0)ZEKER,
F*¥(o, 2)={F*(0, 0)+wz[G*(w, 0)—F*(w»,0)]}e* (2.9a)
G*(0,2)={—w0zF*(©,0) + (1 +02)G*(@,0) }e°* (2.9b)

$¥(2.5), (2.6)XFA4(w), Blo)RF*, G*RE, #&M1A:



o _ FEFFPEAERS KATMEEFBGRD o
P! (R,z)=I:RJ,(mR)F*(a),z)da> (2.10a)
o] (R,z)=I:aJJ°(a)R)F*(a),z)da) (2.10b)
u,g(R,z)=—j:wf,(mR)G*(m,z)dm (2.10¢)
PH(R,2)=p . +2[ 0 (@R)(G*(@,0)~F*(0,0) le=*do (2.10d)
A OEE EHRER
vi(R,0)=f(R)/R= ga,.f.,(k..R) (2.11a)
v}(R,0)=—g(R)/R=— gan,(q,.R) (2.11b)

Hpf(R), g(RYAFFROGEEL, kny qRTEHA—FiBessel @B n HE .0, bRS(R),

g(R)HBessel BR M HHERE. BEF*(0,0), GC¥(»,0) @it f(R), g(R) B 6
H. A4 (2.6a), (2.6b)HRz=0 L THMARKL

0 (R>1) :
ol(R,0={ (2
f(R/R  (0<R<1)
0 (R>1)
vh(R,0)={ 2

‘ —g(R)Y/R (0<R<1)
HIt 5.

]:wJo(wR)F*(m,o)dm= F(R)/R, —j:aa.l'l(coR)G*(a),o)dco= _g(R)/R

% bk Hankel THREZ, HEEF(2.112) R (2.11b) RBEM1H:
= kaly(ka)

F*(0,0=[ 7(§)Jo(0b)ds=— a2 () (2
1 = qnjo(qn)
G*(m,o)=j 9(&)y(wb)de= 3 by 2300011 (w) (2
HCADREAR.ORE(2.10)RXP %, SF8HFE,
v vl(R,z):ia,.M.‘” (R,z)+i“b,.N.‘”(R,z) (2
o} (R,2)= ia,.M.m (R,z)+i]b,.N.‘“(R,z) o (2
PR, 2)= 3 aM ® (R,2)+ S baN (R, 2) 2

=i LA

bn%

.12a)

.12b)

.13a)

.13b)

.14a)

.14b)

.14c¢)



12 =

R Ao

PR, 2)=p o+ 3 aaM® (R,2) + 3 6NV (R,2)

0z

By

HH

M-(”(R.Z)=—knfl(kn)I:(l—mz)e°'
00 . 1
Nn(”(R,z)=q,.J,,(q,.)jowze"’ .

M@ (R, 2)=—kad, (k)

N,f“(R,z): "‘QnJo(Qn)

o

LI

s=1

o’—q;

wcoze'“ 1
} 0

:(1 +w2)e®*

MO (R,z)=—haty (k)

o(l—coz)e‘"»m

o:—k?

w'—k}

=1

0" _ S 0 M®(R,2) + 3 b.N S (R, 2)

1 -

—aod (o) (oR)dw

ol (@) (0R)do

1l ol (0)],(oR)do

o —qt

1 RJ(0), (0R)do

N (R 2)=guls(an) | 02 e 2RI \(0)]; (0R)do

M,.“)(R,Z)=knf1('k,.)'.“2co‘ ey - 1
J o

z 1
N (R,2)=qal(qn) | 20°€® oi—qi

40
M & (R, 2)=hat (k) [
J0

oo

N (R,2)=qqJ (gn)

ZCOS eaz__
[}

1

o'—q?

1

Jo(@)(0oR)dw

Ji(w)/y(oR)do

Jy(0)(0R)dw

~J (@) (0oR)dw

X [ AREBRE —kSkalak™ R, Bi1R.

V(R 2)=2(1—R?) + 5[ Evw W@ (R,2) + Epal¥ ¥ (R, 2)]

1w}

v%(Rlz)= 2[ Elﬂ Wf?l)(R; 2)+E2"W§ﬁ)(R,2)]

LB Y

PR, 2)=R'— 1 R+ L[ BV @ (R, 2)+EplV 2(R,2)]

K-y

PUR,2)=pc—82z+ 3 [ Es WR (R, 2) +E.WnViR(R,2)]

=)

ap!
0z

ne=1

HPp.RBEET, T

=—8+ 3 [ EnWR(R,2)+E,, W (R,2)]

coJo(co)J!(coR)dco )

ot—k?

(2.14d)

(2.14e)

(2.15)

(2.18a)

(2.16b)

(2.16¢)

(2.16d)

(2.16¢€)



PR PEAE LS KB BN EEARRD
WP (R,2)=(1+kaz)exp(—kuz)k2J,(kn R) +j:h,<l> (R,1)F (t)cos(zt)dt
WiR(R,2)=qaz exp(—gnz)q2J/(g.R) +J:kz(l)(.R:f)Fz(t)Sin(Zt)dt
W®(R,z)=k1z exp(—knz)J (kR) +j:hl">(R,t)Fl(t)sin(zt)dt
W R (R,2) =3 (@nz—exp(~aa2) ] (@aR)— [ 5D (R,OF,(t)cos(zt)dt
W (R,2)=(1+kaz)exp (—knz)haRT,(kR) +j:h;3> (R, £)F (t)cos(zt)d
W (R, 2)=0s exp(—0u2)2uRI1(0R) + [ B2 (R,DF, (1)sin(a)ds
W® (R,z)=2k3 exp(—kaz) Ty (kaR) + ﬁhf"(R,t)Fl(t)sin(ét)dt
W (R,2)=2q} exp(—q,.z)J.,(q"R)_ﬁh;n(R,t)Fz(t)cos(zt)dt
W®(R,z)=—2k¢ exp(—haz)J o(kaR) +s:th,“’(R,t)F‘(t)cos(zt)dt

W (R,z)=—2q% exp(—qnz)J,(gaR) +I:th{"(R,t)Fz(f)Sin(zf)dt
x B

RO (R, = %(_S) I.,(Rt)-—’—;}z%)ffRII(Rtj )
BO(RE) =— ‘;{Eg) RI, (Rry+ ‘120 DD 1, ey
ROR1) =1 h®(R,1), h,("(R,t)=—LIi]"('-’;(r)t~)frIo(Rt)
B (R, 1) = -2l %@t)f o) 1Ry + —'}_}I‘(%)RI (R1)
bR =5 RI(RH - I{;g))—mfl(}?{)

BOWR ) == BOR0, KR, D= "1 1R
Fay =4 FEOR) o=t
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(2.17)

(2.18)

CA)RM(2.1)FHEEER L ny bay Erny, Epn, BENMZMEAFE, BAIHRKE I

HEBMRR I AR EAORE B 2N 2R EAGAE.
BRI RSN T(2.162) 2 (2.16b)HE L F K4
‘ vi(R,0)=F(R)/R, vi(R,0)=g(R)/R (0<R<1)
Hb#E | : :



u ® B - R, frmirs

2 Ewm WRR, 0+ 3 Eww WR(R, 0)— 3l (kaR)=—2(1—FR?)

fim] fim] . Rm}

: (2.19)
ZE WER, 0+ ZE WE (R, 0)+ 'ilb.fl(qnf?)=0
H 1R E SRR
Tl =7y (=0, 0<R<1) (2.20)
Hiry B HKE, Dagen FALEX1 IPEERABRQ.20)ENTHETIHEINRTF
pl=p! (0B, 2=0), aa‘bz—l-%—aaii (0<R<1, z=0) (2.21)

ZIEH(2.14d) & (2.16d), FHWRE(2.21)fE, RIS

Y EWWER(R, 004+ Y Eu WiR(R,0)— Y an MP(R, 0)— 3 b NP (R, 0)=Ap

Am] fi=] fim] A=)

(2.22a)

iEl.. WR(R,0)+ f::Ez,. Wﬁ,)(R, 0)— ia,,Mﬁ.s)(R, 0)—§:b,. N®(R,0)=8
(2.22b)
ﬁ\:tp A§=p—m_pﬂ' .
HTRER(2.22)PTHUEFRLSER=1 N K8, FTHEILFE, KKK Dagan &
Tk, ¥(2.22) RN R ERPROBSITFY, (2.222) FFH—IK, (2.22b) F 3 Z K, FTE
=

S Eun WE(R) + B W (R)+ L aa M (R)+ Y25, N&¥ (R) + | ABR=0

(2.23a)
zE WP (R)+ ZE WP (R)+ za M (R)+ ilb,. NO(Ry=—R?
(2.23b)
Hoh

W R)=—h,(kaR) (2.243)

W R)=—ail @R+ 10 LR, md (2.24b)

Wi (R)=—k: [Jo(k..R)—1]+j': g"((t‘;) F(t)[I,(Rt)—1]dt (2.24c)
WiR(R)=—qi[Jo(gaR)—1] (2.24d)

MR =k Ty (k) [ 22 To(0)](0R) do (2.240)
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=1 (" opio, @] R—cosf
== yhads (k)| [ H. Ckan/1 4 R~ 2Re0s0 3] e pecss

N (R)=aul () 20 T (R do=1,(a.R) (2.241)

r @
M (R)= —kal  (ks) : a)zq_)"ﬁ'z Jo(@)[Jo(0R)~1]dw

' =Jo(knR)_.1 (2.24g)

Jo @

NP(Ry=—aalo(an) | 2 21 T(@(0R) ~11do

__anJo(as) [~ sin®f 1T _gnR(R—cosf)

w Jon/14 R —2Rcos 0\ 2 W1+ R*—2Rcos

1—~Rcos 8

H(@an/1 4R =2Rcos ) +( 3 =3 R easf

(1= \(qun/1+ R = 2R cosD] }d0+an Jo(a) 1~ FH (a) ]

(2.24h)

XHB, H, &vHrStruve ¥, AR(2.24e)~(2.24h) i F RH R,

(2.23)REFRNBEEBEELBE FREDREENREIBEGILE.

HHE(2.22a)(2.22b) K (2.23a)(2.23D) R T BAE E1ny Eons any BT RBH. XE—
AR ERESEH, RITCRARBELEREOMR. BRE(2.14)%(2.16)7 n THIH
HEREK, REELOBRE ELEYHBER+140E (B R=0), 4F58H(2.19), (2.23)%
B+ ELEHR. BT R=0LA=ZANHREDHE HAEEEIn+1 A HERAZE 4n+1
ARFEE Erny Epay Gay ba & AP, BHEXAZRERESBABRA(2.14) X (2.16)5F
X[ MR IANG s g @, BR, MR\, UHMERRREOTRMEE
BAE, FTURERABE.

= B B 4 R

PP HARBREEROKSE. £AO0B B ENEFE Y
b ﬂ+1/]\,'ﬁ (@nﬁ R=07 1E$@.?’§ R=1)-thﬁ77:|ﬁ]ﬂ|ﬁ,

AnBEhLE O EEE, w0, 0MENPo—

ey, PODEREBRER2 b TUAH, EERAAREN

A WetktE., Mn=9 B n=11, HEXRESBIN0.56%K%1%:.
H bt — B R Bln= 0 A LIS B Y EER.

S ERHEEEST, REERNENHH. Bn=0. K

[ RWEFE X 8 0<z<]l, OSE<IAITHEFEEK

T N k2 5<e<<0, OCR<C2, 5HB R4 AR 10 X 10 B %5 6 R 4%«

B2 NEREEN.,0Es.., FHEIORE (2.10) AUHTHALOYRR. £ 1/

—p(0,0) Bk IR TS F2HHTRE ] RK I AOTELER. REERHE LK

v




HESMRENSHRRERS, 46, B5EHT REE. HREF AR O REE
HBERERTERES. TUEY, EXR [P, BRYME F Poiseuille | H. Hz=
0.5, A O THGHESHELE—LNOERE, #AEEM Poiseuille § 1 REE
1DER. ZERMERRENEL, 0. SREMBREKE. MDaganF ANARRKEEHLER
LB (z=0.501H2£1.5%), WHBRREBZEMGEE, XX 2 INERRE—BH.

FATHRIR T AR E LR MSampson ™ R % GEiL ¥E _E— BB A O#Stokes i
) FITTHARLLR. EREREET, 8, 9, 10L. XEEBEEMIE, FERRE
5, WEBARRENGM, BAO-FERMSMIHT, KX KL REMSampson HIER
EALHEE ARADGLNLR (ZERARZERATER BLO-EERUMOLT
NWPEEH2EW. ENEMERELOMEI-FERNREN. KNRENLEREDED
5.

Toor \\
\\
| e

-2,00 -1.50 -1.00 =~ 0,50 0.20 0.4V 0.60

B3 TESEE LA FE

RM""-T
4

2.0+ ro R
"
4
3
r

1.0+

-2 -1L.5 ~1.0 -0.5 | 0 0.2 0.4 0.6 z

B4 TRHEE LA T



FRATEEES KA R REERAZ)

I z
Bs Rl
R
¢
2.0} ]
b p-p.. PR
t P-p-+ 8z CUMA)
4
1.0 S
-2.5 2.0 ~15 ~10 ~0.5 0 0.6 5 7z

6 EEELMELIE

bz
-—— Sampson
2.0 X ;:0
® z=0.5 N
y o z=1.0 } X
® z=2.0

7 ZA3XEy v, i Sampson By v, AYELER

17
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.

&
l

=~ R

R

0.5 e 1.0

s T

. 2.‘0 R
B8 ZA3HYvr 7 Sampson By vr MEEER
T —R— Lo
R
$=0.5 —— Sampson
$=0.422 TP e EX
2.0
0.276 f
0.1
L.0 t
0.035
L L L
-2.0 -1.0 0 Bt z

B9 ASCASHSER Sampson Ak S EAHL R
M—ocom B AL OMENEETUEIHERKTREOERY, BHEERN
p:m—p'(o,o)=cgé’—‘« (3.1)
H#Hr "HREARNE, 00,057 04F 08 EOES, CHLLAIER. LR LE
IR,
Pow—0(0,0)=Cn (3.2)
Sampsonft®] C=1.5, T8 p-o—p(0,0)=4.712. WAWERH p_.—p(0,0)=4,958(%
1), WE¥ (0, O)BEACDLLNFEHES, WSampsonrILERH 4.712, THHEAIME
BAAER. RALANBLS KEASELADELLESEH, BEREMH K. .
ALORNKR I, EAEENZEIS82E Poiseuille ®zh5(1R. MBRBHENR
BEMSZIRER 8B /N—&45. Flin, HRM0ZEFH 1K, Poiseuille EJ1HEE A8,
T HRB EHENRER S RE0.30£F, R&PoiseuilleE /1/E%M 3.75%. TEMNER



10 AXAEN N7 Sampson FYLERAILER

JEJ3We N — o BIE — z RV GERFT VA A T s

Pw—p(0,2)=5,0+8z

19

(3.3)

W2>0.50, HIR(3.3)EEEAE0.5% LN, Dagan@F NN HRK/NLIE MRS H
MREIE AR, EE(3.3) M E B . 5r=4. TI2FT . X RESampson 3 T ERHE /P

LR, MEFEERKOMMEBEELIBLUA.

M R

AW S AR I A 47 75 ek (2. 24e)~ (2, 24h) R RS B4y (1.
#HEErdelyitsiss AF1Oberhettinger s 45 FEHA1H

(7 @ DIOR) gou— B TonR)Voln)

o @?—k2

Sw Q[!(Q)i!_(aﬂ)__,dm= -7 J1(gnR)Y 1(qn)
2

2
0 GJz—q,,

< of(b
(720 gomt HL(ban)=1- ) Hibaw

2
0 mz—qn

© of
("ol g~ vt

(4 g % a1

s H R v B struve @V, R v PrE T Bessel ¥, b REH.

FEIAD, ADRA.D, FEEY
NP R =gnds (a0

-
0o o

= — Tl o(@n) V1(am) T 1(anB) =71 (ynit)

2

‘—‘iqz—h(m)h(mmdw

(A1)

(A.2)

(A.3)

(A4

(A.5)



R, fmarse

o
I
l

K 8 I A B8 & %

OO Oy
v e m e e e e e
WOO=IDNN I WO — O
oo ocoooooo

ccccmcccccm
WX 1PN O =D
oo ocooooo

COQOOOOQOOx

OO =JN ) i LD = O
COCOoOOOOOoO

v,

e : e
z=0.0 oz=0.1 z=0.2 z=0.3 z=0.4
1.7906 1.8595 - 1.9112 1.9475 1.9714
1.7762 18444 | 1.8950 1.9302 1.9531
1.7339 | 1.79889  1.8461 |  1.8780 1.8982
1.6624 17223 ' 1.7831 | 1.7901 1.8057
1.5618 | 1.6136 | 1.6463 :  1.8649 1.6744
1.4295 1.4706 | 1.4914 | 1.4998 1.5023
1.2651 1.2800 ' 1.2048 1 1.2817 |  1.28T4
1.0611 1.0646 | 1.0499 1.0368 |  1.0279
0.8162 0.7808 ' 0.7479 .,  0.7314 0.7240
0.4761 . 0.408T | 0.3880 |  0.3817 ’ 0.3795

R | 1 b
Ugr
2=0.0 z=0.1 ‘ 2=0.2 ‘ z=0.3 ! z=0.4
0.0000 0.0000 0.0000 | 0.0000 | 0.0000
—0.0387 —0.0208 -0.0215 | —0.0145 = —0.0091
—0.0761 ‘ —0.0580 —0.0413 | —D.02T4 | —0.0170
~0.1106 —0.0829 | -—0.0576 | —0.0373 |  —0.0225
—0.1409 —0.1024 | —0.0686 .  —0.0426 —0.0247
—0.1646 ] ~0.1141 : —0.0720 | —0.0421 |  —0.0230
~0.1799 |, —0.1147 | —0.0667 | —0.0850 | —0.0176
~0.1818 | —0.0998 | —0.0483 |  —0.0225 | —0.0101
—0.1669 | —0.0627 = —0.0226 ‘ —0.0088 |  —0.0034
~0.1090 : -0.0126 l —0.0026 | —0.0009 | ~0.0002
¥
2=0.0 2=0.1 ’ 2=0.2 ] 2=0.3 | z=0.4
0.0000 . 0.0000 0.0000 |  0.0000  0.6000
0.0088 | 0.0092  0.0085 |  0.009 |  0.0098
0.0352 ~  0.0365 | 00375 |  0.0382 ,  0.0388
0.0777T | 0.0806 |  0.0827 \ 0.0841 . 0.0850
0.1341 | 0.1389 | 0.1423 ' 0.1445 1 0.1459
0.2014 | 0.2084 0.2130 0.2168 |  0.2174
0.2765 |  0.2843 |  0.2896 0.2926 0.2941
0.3512 . 0.3609 - ' 0.3659 0.3682 0.3694
0.4216 - 0.4303 0.4336 0.4346 0.4351
0.4773 0.4812 0.4818 0.4819 0.4820
P
z=0.0 , z=01 | =z=0.2 | 2=0.3 ' z=0.4
—4.958 | —4.943 | —4.935 | —4.946 | —4.984
—4.984 ©  —4.936 —4.931 —4.944 |  —4.964
—4.922 | —4911 = —4.918 | —4.939 ,  —4.064
—4.892 | —4.875 —4.900 | —4.934  —4.969
~4,710 | —4.825 = —4.880 | —4.932 | —4.973
—4.708 | —4.77T4 —4.869 ~4.942  © —4.990
—4.49  —4.730 | —4.884 | —4975 ~—5.02
—4.464 | —4.748 | -—4.29 | 5043 | —5.069
—4002 | —4945 | -5 | —5.152 |  —5.129
—5.383 AL —5.428 |  —b5.264 ~5.178
|




EXFFEFEES KBEENRELE KK 21
2 E & I "B B & B
v,
| : ! | !
R ' z=—050 : 2z=-—1.00 | 2z=-1560 | z=-2.00 | 2=-250
0.00 ; 1.2619 | 0.7487 ; 0.4554 } 0.2950 | 0.2034
0.25 L1.1848 | 0.7133 ! 0.4390 ; 0.2874 i 0.1995
0.50 . 0.9856 | 0.6120 1 0.3934 0.2659 0.1886
0.75 C0.6735 0.4690 ‘ 0.3281 | 0.2341 : 0.1720
1.00 0.3407 | 0.3205 0.2561 \ 0.1870 ; 0.1517
1.25 ' 01338 | 0.1990 0.1889 E 0.1594 ; 0.1289
1.50 0.0508 0.1168 0.1336 I 0.1249 g 0.1084
1.75 ©0.9216 0.0676 0.0921 0.0955 0.0887
200 i 0.0101 0.0396 0.0628 0.0719 0.0714
2.25 i 0.0059 0.0239 0.0429 0.0537 0.0668
2.50 J 0.0008 0.01489 0.0295 0.0400 0.0449
Ug
o e
R ‘ z2=—0.50 z2=—1,00 z=—1.50 z2=—2.00 z=—2.50
0.00 ! 0.0000 6.0000 0.0000 0.0000 0.0000 |
0.25 L —0.1447 —0.0944 —0.0516 -0.0289 -0.0172
0.50 | —0.2667 —0.1686 —0.0939 —0.0538 | —0.0326
0.75 | —Dl3287 —0.2061 —0.1203 —0.0718 —0.0448
1.00 . —0.2842 —0.2021 —0.1287 —0.0816 ~0.0531
1.26 | —0.1760 —0.1690 —0.1224 —0.0837 —0.0572
1.50 | —0.0952 —0.1272 ~0.1070 —0.0799 ~0.0578
1.75 . -000525 | —0.0907 —0.0884 —0.0723 ~0.0556
2.00 | —0l0300 | —0.0634 —0.0706 ~0.0631 ~0.0515
2.25 © o —0.0198 | —0.0444 —0.0563 —0.0536 —0.0465
2.50 | —0.0112 | —0.0315 —0.0430 —0.0448 —0.0411
Y
R z=—0.50 z=—1.00 z=—1.50 z=—2.00 2=—250
0.00 0.0000 0.0000 0.0000 0.0000 0.0000
0.25 0.0381 0.0229 0.0140 0.0091 0.0063
0.50 0.1398 £.0849 0.0520 0.0350 0.0245
0.75 0.2690 0.1689 6.109 0.G740 0.0526
1.00 0.3770 0.2543 0.1727 0.1210 0.0880
1.25 0.4388 0.3258 0.2347 0.1709 0.1275
1.50 04678 0.3786 0.2894 0.2185 0.1683
1.75 . 0.4812 0.4148 0.3346 0.2739 0.2081 {
2.00 I 0.4881 0.4392 0.3703 0.3028 0.2454
2.25 L 0.4928 0. 4556 0.3980 0.3358 0.2793
2.50 | 0.4940 0. 4668 0.4191 0.3634 0.3093
|
P
| |
R | z=—080 | z=-—1.00 z=—1,50 z=—200 | =2=-2,50
0.00 | —2.0%2 |  —0.8283 —0.3657 —0.1844 i —0.1036
0.25 | —1.0846 \ ~0.7820 —0.3501 -0.1787 © —0.1013
0.50 . —1.6328 | —0.6622 —0.3069 —0.1627 ~0.0947
0.5 ~1.0233 —0.4686 ~0.2455 —0.1393 —0.0846
1.00 0.3320 ~0.2803 —0.1789 —0.1124 —0.0725
1.25 0.0509 ~0.1334 ~0.1186 —0.0856 |  —0.0597
1.50 0.1353 |  —0.0435 ~5.0712 —0.0617 = —0.0473
1.75 0.1227 ( 0.0015 ~0.0380 -0.0421 | —0.0361
2.00 ‘ 0.0968 | 0.0203 —0.0166 |  —0.0271 . —0.0267
2.25 ! 00715 | 0.0261 —-0.0039 | —0.0162 ' —0.0191
2.50 ? 0.0636 | 0.0261 0.0032 —0.0087 —0.0131
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The Stokes Flow from Half-Space to Semi-Infinite
Circular Cylinder

Wu Wang-yi
(Department of Mechanics, Peking U niversity)
Richard Skalak
(Department of Civil Engineering and Engineering

Mechanics, Columbia U niversity)

Abstract

The infinite-series solutions for the creeping motion of a viscous imcomperssible
fluid {rom half-space to semi-infinite circular cylinder are presented, The results show
that inside the cylinder beyond a distance equal to (.5 times the radius of tube {from
the pore opening, the deviation of the velocity profile from the Poiseuille one becomes
equal to or less than 19, The inlet length in this case is considerably shorter than
Dagan's finite circular cylinder one, In the half-space outside the cylinder pore the
region, strongly affected by the tube wall is restricted within a narrow limit no more
than one radius of the tube [rom the orifice, Beyond this region the solutions match
almost exactly the Sampson’s one for a flow through an orifice of zero thickness, The
relationship between the pressure drop and the volumetric flow rate is also considered

in this paper,




