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TPYAHOCTAMH CHASZHO BLOTHEACHEHE 0AH CKOPOCTOL.

Aan yrovtenns yNoMaRyIEE PERICHUA W NOCTPOCHRA B3NP cKopocTed
B 0GAZCTH MERAY WAPON U CTCHRAMH UMAWHAPR W BLIIOAHEHZ HACTOAWAR
pabora.

§ 2. Mocravoexa 3azaun

AAR peimsnEa nOCTAEACHHOH FRLAUM 34CCH PRCCMOTPEHD OBTeKaHUE
mapuka BAsKOoH megROCTL, 3anoARRowell pHANApUNeckyio TpYHY, koTo-
PAT ABMTEETCH EMCCTC £ MuANOUTON CHU3Y HEEPX C NOCTORNROH CROPOCTHIO
7. CaesomaTternns, OTHOCHTEABNES CXOPOCTh mapsxa passa — U w ma-
MpABASHA CHEPXY HHNA.

B yeAommis AMHAMHUECKOTO PREHOHECHA ASHCTHYIOWIMY HA HIADHK CHA
ABHECHHE HBAACTCH YCTAROEHEMINMCI,
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E‘ﬁéﬁuﬂﬂeqﬂu [B], snasua pewiens © TOMMLLO AMHEAPHINPOHAHHMX YpanHeHuit
Croxea 6es HHCPUHOHHBIR TASHOE.



4 A M. Facnopaw, €. M Heassee, J. & Ofasecn

Uiyulu_um TOEd AAH BT0H Boasun VACHASTEODAET YPalRSHI

2 ; F 3
(o =2+ " Py =0 (1)
(.-"I’r"- fi (J:; e

H HHAHHAPHUECKHK KOOPDAHEATAEN HAH VIE BRI

= ainf o, 1 d vil® .
— = = Wl 8) =10 (1)
{ir- =oogi gt own )

B ocipepiiaecrny keopaunaray (ur, 1), nprues
W ensd, rsin® (e Y

Cpamanoie yeaonma aas 5w W rasons:

2 R, 2y -2
“‘/lrﬁ (R, 20O Jl @

[0
| (0 =y =0 I
& @ 3
208 g )
ay &9 i |
== Wi, B=0"
oY | 4
{a, Ty =1 F (4)
7
-
C nomomnio vailiennnls 20agenui pyuxygmm
MO HD QTIPegEAMTR CONDOTHEMAZHHE ]|]}H I ge=

’ )
\;—/’h MBI TR BHKA.
Haqauy Gygem pewath HABTEPH M LN

Par 1, meTogom [7].
B savectie nyasnoro npnfamments nosw-
meM diyiramn Toka Urokcosa ofiresanua wapa [1], . e
3 A o U8
'II.I_rL-',,sirrrﬂ[r' —

2

Le

u.! {
r

e

V', vaosaeraopaer rpamiunniM yoeackusm na mape (4), wo we yiow-
ABTRODACT CPAURMHBIN YeAomiam ma wuasnape (2), Hailizem L, rakoe, aro-
G 'y (#, 8} + 0y (reosh, rsinh) VAOHAETRDRHAG TRAHWMHIY  yoAosmas (2]
Hi udAMHApe W % 6etao ol pemremsem ypasnesus (1) » UkAnHApe. Savem
Haiaem ragoe Uy (r, 9), avofm Y, (reosh, rsinf) o UL (e 6) Y AGHABCTHO-
paAL verosusm (4) va wape, a W (7, ) Guino B pewennent ypzeHennn (1),
AWM cRopocT @A TV LIOHG  HA  DecKONeTHOCTH, Onpeaeans  aaaee
moCACAOBATEALHO Yo 0 W Tak, arobe (4, W) yaosaeTropaso G
yerosuam () wa wape, a (U, — 9, ) verosunw na DHANHAPE, MOAYHHM

COOTRETCTIYINUMI paa



O pgseinn mapuia 8 rpy e © DD KIS Thin 5

iy = E["i."”_{r, )+ 2y AreesS oo sin B,

& L1
ABARIOWWICHE QymKmHel ToRA MCXOAHOR 33aaud.

JorasaTeancTio SXOAWMOCTH NPOUECCA NOCAZAOBATEABHEIX TPHAN-
CEeHnil DPOBOANTER METOAOM GPTOrOHAALHOLS HPOSKTHPORIHI.

thﬁmrpﬁimgrﬁn radee K orangkux, (QMHATIG GYHEUHE,  38AEHHDS

abaacty 2= 0. Tuapleproso  NpocTPRRCTRO NOAVHAETCH 3aMblKAHICM
BTOTO KAACCA B HOPRE, MIeATAdeN0d CHaARPULIM TROWARSISHHEM.

= (| (4

W

I . . \ _
~% 1 g |17, — =% B |ty 20 E K
il

i i

E_‘}Ta BuanneHuaa (OPMAI  CEFAZOHA © OCHOBHDIM, YP3BHOHUCM 38
HHTﬂI‘PP}pﬂBa‘I-mm.-!H H MZETHAM  ACPRO  YOTRIDBHTL ¢ SHAROONpEAL-
reHRocTh. Janee upanogates poocymacHMA, AHAAGTUMHGIC [PRBEASHHBIN
# anceepraunn K, Kaausa [8]. ' .
Takum ofipason; yeramunameeerea canfian CXOAMMOCTE Npogecen no-
(BAGAOBATEABHNX NPROAMEennl oynosznyTon [uanbepronos npoerpancrae.
L '
§ 3. Hernme npulanmenns

Rag yame ormesaiocs, “emine NPUGALKEHUE 20A%HL VADHALTEOPAT b
ypaarermio (1), & [o,, ((reos, rsin?) W, (e, 9] yearommam (4).
E}’AE‘M HUKATH pemends atol sagaun & apae

i .l i )
s }_E-':-"}'w.l:t’}.
=1
I #‘E ¢ 0
2. (0)  sin® 9P (cos),
'-*._;F.' 8. YACHASTROPACT YPASHSHINO
tl 1wz (&)

ol | =0
| sin¥ (] )

ti = (%) —sin 5{'{,}'
ey " . .
Baeco P, — npouasoanzs noAnEoMa Aemanapa no aprysenty,
Aan By (r) noaynserca yponneune Jiaepa, 13 KOTOPOrs cACAVET, YTO
A B
Rifr) = oty
P :..'I—?.
As u B, naxosaton ua rpguundnnic yeAoHui

| \ S lasin®, acos ) sin 0P (cos ) d 0
¥ An _ Bq T

| sin' 612, (cos DY}

“.
T

HH H_u—;"‘




& M Tacnapse, 0. M Hegassmn VT A Oralosm

-

— \ (%) < lasin®, gcos® sin 5P (cosh)dl
[' EAF " fn— 2 8 ) °

" I ual-

j sin' V[P, {cos B)] o

]

§ 4. Hewetunie npufanmenns

Ormenarces, 910 nevernme OPUSAMEEHUS Y, | YAOBARTHOPIIOT Vpas-
neria (1), a

' R

S 2) =W [V, arety =

VaouaeTnopaer yeaomuam (2) w b, vAesaeTsopser veaosduas [3),
Pemust 3agauy npecbpaaonaunes Oypbe. Dviramo Yy Byagem umo-
v npeodp P umio by, By
KaTh # BiHAe

= H f‘__n I“J :"3'1}5312.'&}41‘ {5}

"‘p ]tr"l z} =

a ks

Toraa £, (4, 6) 6yaer vaomaetsepaTs VraHHEHIE

of 1 .
== =1 6
| do o et W
; d 1 o N — :
|[a1 AALHEATIEN (: ; _}_ — K ) Oyges oliosHauaTh qepes &:|
' R I

H FREHHHELIM VOAOREAM

By = Bhier 0

. 7
.I 2 IIJ Jl - H-J,:_ |“':|1 t j
rae .
Azl "I',-_.. F 2, arctg - ) ool bads,
2x -l ) ~ (] mre te k. J.L.u 2 ‘
(5)
Bu (1! W Tyt Yook ad
() j -r(l. .*rcgz:JLa i

Yucaeunos peivenne (6) momer GrITR  GCyiLECTRASHO KOHCHO=PRS-
HOCTHBMA METO aMH,

] ’.h

Sameaun o wepes ¥ u obozsaiumy £, (| ¥, 1) uepss iy Lk
Aallnte 3.pars|f1.«éﬁ AR Yy, ., B BHAS
dutl_'.'r-'l

| O Sk i
= X |'_|!1,1;' By T




0 mazesin mapnka s TpySe © SAIR0H HEIROCTES e}

d*y.

a—1

Ui = 4x &f — Lzﬂ‘:ﬂ - {g}

MEHHM STO ypaBHeRke coOTHETCTRYIOWEH KOHERHO-PURHOCTHON CHE~

. 4x
%"'1 {xf r'l} = ht Tae- I.('rl.:l i F“ Tan. I_‘l:‘__” o= i'#:'l-_'t']n Bl {.!';.}. [lﬂ}

4x 2.4 dx
"_"!fan-:-l':xm:' . _Iﬁ_‘ Hin-l‘[xi:‘ ' _J,*‘:l!:‘-u i) =

Uy g (%) /TR B B

;;'ﬂ-:oﬁeunqcmm CHeTeMbl HHARETCR wmpomacnne  ypasunenait (9) npn

Heofixogumo cymets NOCTAHNTL FPAHMuHbIC YEAORMR & HeRoTOPOH

mge xy > 0.

Hnee:
A

el

=Cai=1 1) in fa {Fihe) — Eoq g () r:_ (frp).

* Tlpunan w0 BEMMaiie NepHoe YCAOBRE W3 (3), noayuus, uro Eagoa=

= *
I (k — D12
~ Pemas nocaesuee YPAHHEHHE B PHAAX, TOAVIHN

Foil )= By S a - Cnct 3 i,

W= =3
Fis _ﬂ;m u C,, | — noxa MpORIBOAREME (YHEUMN /, 3
L [ ey

k(2L —2)
Eﬁx.t" pt.ﬂ,
K=]

E btj* -q{.t’:l.

k=7

H‘I, = D]H_lﬂ'l-t} T Em-l?(-’l-'l-



—H—-‘

e —— —— = e

B A M Taenapan, G M. Hedukan, J1 A, Orsnees

,iT,mpqrepEuL_mpyx ¥ TPH paza W ucrriogan gy ABYX  [IOCAEAHHX Tipo-
S RIZ 4695 I N VR

Con iy (npn x Xg) € HOMOWBI  nbipamenis A g x)
1o x) noayuaenm:

L s L o * r Ll
i i 'y -
Frifgi=2 LF Yix) £ r 2% | @), (1)
PP —agp = o W
) " - = y )rr ] .-(.'.I
gl ﬁ; —f‘tp—,' () ‘r—ql —F%' o La),
PRy, Pg =qp L,

Te €. CHASH MEEAY I W Ce TpOHIROANBING @ Tem cambim memay w, o
Yy 5 npn x=

¥erowin (11) copmecrnn C yeaosuem (7)) adcravounst gag

anpeEse-
sewwg F, (5, 1),

8 5. Oupeserenne cuanr AGBOBOTO ConpoTHEACHHNS

[pu onpegesenin CONPOTHBACHRA TIPHEHMAEM 10 AHNMAHIE fopsmy

Ay
Oerporpaackaro

lq ‘I [!:“ o5 (ryox) —+ F., COs[n, y)— P2z 808 s 2)pel
(% 2o % P
{ el 4

o L iy

Baas v kavecrie HOREPXHOCTH cymmy nosepxmocTel WAPE M WitAne-

ARE W OPHHMEMAN B0 BHHMAIHE 970 AAR yin HE’IAII!UL'J_.‘_I,ETI}UH |'e_-15305:-0'.ﬁ Hallpa=-
HEHHA, ]'[[‘.I,i].plIiTL?.!"[JEl,'LhHﬂE" BRIJAREHHE B TpﬂﬁHUM J-iHIT'{"I"!.TE!--‘U::L Daeig WYV A,

1mny‘-raem, T CHAG CONPOTHBACHKN IIJHE!HH}’

||‘ || lp,, cos(r, x)+ Peyeos (e, y) +p_cos (r, =] =
g

|.|.I|I
. COS [ny, XY+ p cosin, y)— B8 [, 2)1]d8,
.- o) i o2

o

Aaa unammapn cos G 2l = 0pm

-
Peocosin, x) - p, cos(n, ) B, = wel
L ) LF

3

Tak xax na ¢renge umAHEApa T, - ()

i ehies rir. i 1 e e,
= iha A W A S L Vi
o et iz o g iz

[Mocseanee supamenne HMMEAACTCR NPOCTO, Tak Kax



O nnaenn OIAPHEL 1 I}'-'_.'ﬁl; O BRI E R GO t:J-

& - d'b.-, f e g .
5;7_: et S {0 esiza,  (2)
W :J = W W .
el oV, | o, ) = S, R
w By onpeaercum u & 3
OHIATEALHO CHAR COMPOTHBASHINA
+
W- 2k | 2L (13)

¥
' o "

§ 6. Hacaennas peaamsayun pemenwua
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Orkocnreannoe conporusacane npr a=0,1, 0,3, 0,5, opes-
crasiziollee naoWath 2rol amopw, ymuomennyio Ha 2w(R —=1) u zenen-
Hyto na conpotussenne no Crokey, npusesenc v crpoxe 7 Tabaugm 1.
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Buavesus  arux W menvine Tarosmx, noaydcasuy Dakcenom npw

Re = 0.5, so Goabwe, uem mo NoCACAHEMY PEenn Ainead {S-n J:Tpﬂxa]i;_
Axi wonTpoan mamu Gmam nocras-

W ACHLl OTIMTL B TPYBKAX ¢ AuameTpoM
0,3 e co craannpivn mapukasi d=01,
0,15, 0,20, 0,25 ex. Wlapuks HYCRAAHLE
B CTPOrO BEPTHEAABHYH)  NpAMOAWHERHYIE
TRYHY [0 0Lie 1oMonLi SAERTPOMarnnTa
H BACEKAAOCH BPEMA © NOMOWBIO CERYHAO-
mepa  pa paccrodmun 20 ca, 100 pxe w
150 ear, we cunran HePLBOUYK  AAMRY

Iren. Pasebaym

4 {—=10¢ay, passye or 4 a0 100 apamer-
P POM TMAPHEOT.
ey i o5 a Banenaaoch OTHAOHEHUE WAPUKA OT
mé ! . ocH TPYORM Ha GOALWHX PACCTORHMAX, YeM
ur.

TOPMUSHADCH ABHMEHHE waphka (oM. Tak-

we [10]).
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| Re=05 | 167 - — || = .
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Astopm (reopua) 1.26 1.60 1.4 | 425 —
L e 1.580 2,100 445 =
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scrananca i m:H Tpgzﬁr-m LUBTHE‘TETHYH}T pesgnh-rawam HAADREHHOTO
. reopetuveckora pememis. [loayuenunie wa aanne L0 e aaunwie
& kpupol PoxenBaym [11], a na asvme 1.3 ar natiw rouss nepe-
or kpusyo Posentaym (em. pur. 3)

Eﬂtruu uTo ﬁ” M3 HATIAN ONLITOR uupe.a.e,muu Hepes  OTHOMERHE

B s BO&BI

Conporutirenue mapuka & 7Tpybe, HafijenHor UNTECPHRORARUEN
Crokea (63 HHEPUMOHHDIN HAEHOH AAM ABYNCHASHOH ofAneTn
mapoy H OeCKOHEMHLIM LHAWHAPOM NPH FPAHMUMERIY  YCADHHAN E?},
y'm}BAETHopHTEAuHO CXOANTCH ¢ HEUMMA  SRCOEQHMENTRALHBIMA
Hil KOPOTKOM Vuatike TPyOol (20 #u). Ha Goase Japanom yuacT-
I BKCHEPUMEITAY © CTeRARINON TRyHe Ghlhng 3aMeHMeHD OTHAOHEeH!E
B 0T ocH TPyl

CTHUEHARIE '-Hllnphs NROACARILIX Lnﬂpm'mf’d o NpHneJeHEeMy
AOOAEE NOATHERHRAZHYT TREABADUTEARHLIC RAUSCTREHREE HP0A-
aa [9].

: HTDp!:d Hhrpaﬁ#aln'r CHOW TPHIARAYTCARIOCTH K. HU. FFIHIJ:IM?H(}HCKUﬁ
1 rpammupvmrgn.:ﬁ. AAPDPHpA PELICHNA 334300 HE Mamune BaCM L

BFTB!{H'-'II TR ST

 Apunncroil COP Hoctynae 14 TX 19635



12 A AL Twenapgy, 0 M, Heaagan, JI, A Oraseens

I W, SHLEIeAY, 0, 0 BRI, L 2. 2002 ubi i,

M s ZELNRGNY LS 020 e LBy IGEE
FUEDUE AT D B

"-.lIlI!I'I!II]‘IIIr

Wofurndeple Supienl b neancdSmafhy durdarghly Algeied  joifed
peprpuiad frar gpeniefe wvenag gyl gl S csedont s el ' ofserel ncoanly wenin=
reas gy vaaed :-fra;.lnnqIl'ubrru.l"fnflrmf;ru?: apresasege fewpanapriph g appucieen it apenndipefe sl o
fd e gl fiife cupdilone of o

.I’.'.I'Tﬂl;fslril{_r grb prafansed ”urh_‘_grrfl ipcase pfels Sesnef e oo r-‘"fi.l'.‘r.ll': Pl qpeed ey (2,
¥4, () H:u;uf:n?uu!f'rzr spien il wititelipefr g fruag precd’, eenss vl ceefpvseafeslibipraf Topeer Jofr prase-
woaee fil prea Sepr ;m.-ffﬂ'uu;-mfdfmir e feporee 1 eref {Ee 0,3).

Hm&d'mirm!fﬁ: u‘rmfurm'f:irﬂr:: pruaif s gy osn profaered (37 -u:uull'rﬁu.r'i}ujlrumlru af:rauf;ﬂafruir
beuiiasdyosf |7, aepfe greequrdd fuomoe [yl supondiy wepegnegifand L

I v g foie Beasefeee e Tibiprps dpeeiiis pofised dife el ace fol foalf coasarfrlpaar fppasie fiireeinfronncnfy
ple ey g g prececk asted waSegl S gl gy eliTon gpoSunedl yhaghdpfe b gyl o
umrff.-:fhlfslpfx 7 7 ';':.u‘r:mjr.falrr.r.rtﬁ;nui‘:’irf.r.rfu ;:.r.r.rfu.r‘r;.'

Iﬂlfrl.l'fn.t‘frulrlfllrr ”i'”””f'f' ' ulrmmﬁmruujl' -r‘rin”nf“f-: o grefal 1B -”ui'mr}l--m!ﬁf!u-r'ir o i
dagguee o Sesl firlssinand s il W pofs dpftol eva prove fF peeee Shen gl prifuanid
RS S—

ot pif il sed e i '".l'"{_f""""J’lid'I'F Swrd bl s viaf e L ‘:f-rlrfni'.um"l'hfipf- il frg
iferpdBamelpnds Gobosenpea o] wosgpford il pugliliphe fesapdon Bk wsy g -
Welipfo welivnlpndde se ifonrp&anlpee iulnq.lfm'h.gin’q:jr Sliare s

H.;-ﬁn.rn.r.r.ru‘}:,;_rm.rf gl prafaurd L s q!‘rmii'n-q sparnz e of ru‘rmnjr.ni.fdjm.?:'ir!.frlh
prosesfiesd ot Logpeeprelipe gyl A foeeogpesf iy fr sowmeniffigBibipefs 3 Swepeaphipon-

‘H!uﬁ: ":f.l.d].l"u:r;.‘
S Mo ISAMAKIAN, A M OCGASPARIAN. L M. HOVHANNISIAN

FALLING OF SPHERE ALONG THE AXIS OF A CYLINDER
FILLED WITH VISCOUS LIQUID

51||nm:1r:.}

Uhis paper gives the solution of Navier-Stoke's linearized equation
with boundary conditions (2), (3), (4) to explain the mechanism of vis-
cous fluid and ceylindrical wall effect on the sphere, falling along the
axis of the eylinder.

Satisfgction of boundary conditions is achieved by the iteration
methad.

The graphical representation of axial velocity component and wall
resistance distribution obtained by this selution, are shown on fig. 2,

Comparison of resistunce values of falling spheres obtained by
this solutiomfby our and other authors' experimental data are olven in
lig. 3 and in table 1.

Analysis of these guantities shows the walidity of the results ob-
tained.
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