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AHoTauisi. B ctaTTi npuBeneHo aHami3 BITYM3HAHMX Ta 1HO3EMHHUX JITEPATYPHHUX JDKEPEI
II0JI0 PO3BUTKY TEOpii pyXy MOTOKY B TPyOONpPOBOAax. 3a y3aralbHCHHUMH Pe3yJbTaTaMH aHaIli3y
Ta TEOPETUYHUX JOCIIKEHb PO3KPHUTO 3B'I30K MK JIAMIHADHUM PEKUMOM PyXy Ta KIHEMaTHYHOO
CTPYKTYpPOIO IMOTOKY B TpyOOINpoBojax. Y CTAaTTIi BU3HAYCHO PIBHSIHHS PO3MOAUTY OCEPEIHCHOI
HMIBUAKOCTI PyXy PIAMHM MPH JIaMiHAPHOMY pPEeXHUMIi, TaKOXK BiJICTaHb BiJ OCl TPyOOIIPOBOIY 10
TOYOK, 1[0 MAIOTh CEPEeIHI0 MBHUAKICTh. OTPUMAHO PIBHSHHS MAaKCHMAaJIbHOI IIBHIKOCTI MOTOKY 1
BIJIHOIIEHHST MAaKCHUMAaJbHOI IIBHJKOCTI JI0 CEpeaHbOI B TpPYOOINPOBOJI, TaKOX PIBHSHHSA
KOMIIOHEHTIB BUXOPiB, KyTOBOI MIBHJIKOCTI 00EpTaHHS PIAKMX YaCTOK MOTOKY BiIIHOCHO BHXPOBHX
JiHIA 1 MAKCUMAJIbHUX 3HAYE€Hb KYTOBOI IMIBUAKOCTI OOEpTaHHS YACTMHOK Ha BHYTPIIIHINA MOBEPXHI
TpyOOIPOBOTY.

KarouoBi ciioBa: Teopist pyxy MOTOKY, JaMiHAPHHUN PEKUM, KIHEMAaTUYHA CTPYKTYypa MOTOKY,
TpyOOIIpOBOIH.

Beryn. Ha cporogmi y ramy3i  TiAPOTEXHIYHOrO OyHIiBHHUIITBA, TiAPOSHEPreTHKH Ta
TEIJIOEHEPTeTUKH CIIOCTEPIracThCsl TEHICHIIIS PO3BUTKY. J[yis miBUIIEHHS HAAIHHOCTI TIPOTEXHIYHUX
00’€KTIB MOCTAJI0 MHUTaHHA YAOCKOHAJIEHHSA TIAPABIIYHOTO PO3PaXyHKY TPYOONPOBOIB PI3HOIO
NpU3HAYEHHS, a caMe PO3BUTOK Teopii KIHEMaTMYHOI CTPYKTYpH MOTOKY. ToMmy Ui MpOEKTyBaHHS
BEJIMKOTO PSy 00 €KTIB HEOOXITHE MMPOBEICHHS HOBHX HAYKOBUX JIOCIIDKEHB [ 1-2].

3araJbHOBIIOMO, 110 TYpOYJIEHTHI Tedii € HaWMomMpeHiow GOpMOI0 PyXy PiAMHU i rasis,
SK1 TOBCSAKJIEHHO 3YCTpI4alOThCs B MPUPOAlI Ta B ycix obmacTsax TexHiku. Ilpu npomy BoHM
BIIPI3HSIOTHCS] HECKIHYEHHUM PI3HOMaHITTAM. Hailbuibmn mpocTi 3 HUX — 1€ pyX B TpyOax, JIOTKax,
KaHaJax Toio [2-5].

AHaJi3 octaHHix gociaimkenb. O. PeitHonbac y 1895 poui BctaHOBUB (DakT iICHYBaHHS JBOX
PEKUMIB IOTOKY — JIAMIHAPHOTO PEKUMY Ta TYpOYJIEHTHOTO.

Ha pucynkax 1, a—1, r npuBeneHo rpadiku 3ajaeXHOCTI KOE(IIiEHTa TiAPABIIYHOTO OMOPY
A Bing uncna Peitnonbraca Re . Ha mux rpadikax po3kpuTi pexXuMu pyxy MOTOKY B TPyOOIIPOBOIAX.
ExcriepumeHTanbHl TOYKHM, K1 HaBeleHI Ha rpadikax, OyiaM OTpUMaHI Ha OCHOBI pe3yJbTaTiB
YHIKaIIbHUX eKCIIepUMEHTaIBbHUX AociimkeHb 1. Hikypanse ta @.0. llesensosa [6-10].

I. Hixypanze, ®.0O. llleBenboB 3aiiMasivcs MUTAHHAMH JOCHIDKEHHS PEXUMIB PyXy IOTOKY,
TiIPaBIiYHOTO OMOPY B TPyOax Ta KIHEMAaTHYHOI CTPYKTYPH MOTOKY. [pYHTOBHI €KCliepMMeHTabHI
JOCTIPKEHHSI Y BUBYEHHI pPEXHUMIB pyXy IMOTOKY B TPyOONpOBOJAX 3 OJHOPIAHOK 3€PHUCTOIO
HIOPCTKICTIO 1 TIAPaBIIYHO IJIAJKUX TpyOax Ta pO3MOALI OCepelHEeHHX IMIBUAKOCTEH Oyio
BukoHaHOo I. Hikypanze. Takox @.0. llleBenroB B mabopaTOpHUX yMOBaxX Ha TiIpaBIIYHUX Ta
aepoJMHAMIYHUX YCTaHOBKaxX JOCTIIUB PEKHUMH pyXy MOTOKY Ta PpO3MOJUT MIBUJIKOCTEH B
CTaJbHHUX Ta YaBYHHHX TPYOOIPOBOJIAX.

KoeditieHT rizpaBniyHOro onopy, KU 3aJIeXHUTh Bl yncia PeliHonb/aca npu JaMiHapHOMY
PEXUMI PYXy PIAMHH, BU3HAYAETHCS 3a HACTYITHOIO (POPMYIIOI0!
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[Ipu TypOyneHTHOMY peXuMi B O00JacTi TiAPaBIIYHO TJIAJKOTO OMHOpPY Koe(ilieHT
TiApaBIIIYHOTO OTIOPY BU3HAUAIOTh 3a (hopmyroro I'. brasiyca:
03164
A, = —035 @)
Re™

[Tpu TypOyIEeHTHOMY PEKUMI PYXY PIIUHHU B 007aCTAX JTOKBAIPATUYHOTO Ta KBAJAPATHIHOTO
omopy Koe(]iIli€eHT TiAPaBIIYHOTO OMOPY 3aJCKHUTh HE TUIBKK Bijx yucia PeliHonbiaca, a 1 Bix
BHYTPIIIHBOI MOBEpXHi TpyOonpoBoay. Ha nanwuii yac icHye Benuka KUIbKICTh 3aJI€KHOCTEH, SKI € B
JIOBIJIKOBIM Ta HOpMaTUBHIK JiTepaTypi [1,8]. Bci BoHM pexkomMeHa0BaH1 TUIBKU ISl TIEBHUX YMOB
(MaTepian, BUA MIOPCTKOCTI IOBEPXHI, BUCOTAa BUCTYIIIB IIOPCTKOCTI, BIICTAHb MK BUCTYIaMH, 1X
dhopma Ta posTanryBaHHS IO IMOBEPXHi). AJIEKBATHY 3aJICKHICTh 3MiHM KOe(iIli€eHTa TipaBIiqYHOTO
OIOPY BiJl BCIX OCHOBHHX Jif04MX (haKTOPiB MOKHA BCTAHOBUTH TUIBKH JOCIIIHUM HUIIXOM [8].

IMocTtanoBka 3aBaaHHs. HeoOxigHO BiAMITHTH, IO rpadiK 3aJIeKHOCTI 3MIHU KoedillieHTa
TIIpaBIIYHOTO OMOpPY Bix umciia PeliHoyb/ica pO3KpUBAE TIIBKU PEKUMU PYXY, aje HE PO3KPUBAE
KiHEMaTHYHY CTPYKTYpY THOTOKY, SIKY HEOOXIJIHO BPaxOBYBaTH NP TiAPABIIYHHX PO3paxyHKaxX
TPYOOIIPOBO/IIB 1 II€ € 3aBJAHHSIM JIOCIIIKEHb.

Metoauka gociaig:kenb. OJHUM 3 BUEHHUX, 110 3aliMaBCS PO3POOKOI0 TEOPETUYHHX OCHOB
crpykrypu niotoky € C. Has'e, sxuii BBiB y niudepenuiansue pisasaas JI. Eitnepa nogatkosi uieny,
100 BpaxyBaTu JOTUYHI HAMPY>KEHHS, SIKI BAHUKAIOTh MPU HASBHOCTI IPail€eHTa MIBUIKOCTI.

Po3nonin foTHYHUX HANPYXEHb CHJI TEPTS y TPYOOIPOBOI BiIOMHIA 3 OCHOBHOTO PiBHSHHS
PIBHOMIPHOTO pyXy piIuHU (pUC. 2) 1 BUpAKAETHCA JTIHINHIUM PIBHSAHHSAM:

r Re?v? r
r=79g—=pl——7F——, 3
o 8d° To
ne o — CyCTHHA PIAMHH, r/CM3; vV — KiHEeMaTH4Ha B’S3KICTh PiJIMHH, MZ/C; d — mgiamerp TpyOOMIpOBOY,
M; Iy — BHYTPIIIHIN paziyc TpyOOnpoBoay, M; I' — BIACTaHb BiJ OCI TpyOU 10 KOOPAWHATH TOUYKHU, M.
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Puc. 2. Po3moist JOTUYHUX HAMPYXKEHBb CHII TEPTS 10 JKUBOMY TIEpepi3y B MITIHIPHIHOMY
TpyOOIIPOBOIi

V 1845 poui JIx. CTOKC OoTpuMaB pimenHs audepenmiansHoro pisusuas C. Has'e. Horo
TEOPETHYHI PE3yJIbTaTH TMOBHICTIO CIIBNAIM 3 JaHUMH JOCIHIJIIB MPOBEACHUX y TpyOax Majoro
JlaMeTpy NMpH MaJIMX IBUIKOCTAX (JIaMiHApHUHN pexxuM pyxy)[1].

PiBusinas Hap’e-Crokca B nudepenmianbHii popmi Mae BU!
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ae x, ¥, Z —KOOPJUHATH TOYKH BOJHOIO MOTOKY; Uy, U, , U, — IPOEKLil OCEpEeIHEHOI IIBUIKOCTI

y )

Ha KoopauHatHi oci 0x, Oy, 0z; t —wac; Fy, Fy, F, — npoekuii npuCKOpeHHs MacOBHUX CHII Ha
KOOPJMHATHI OCi; P — THCK.

Jx. CTokc 1 3aMKHEHHsS AudepeHIlialbHOTO piBHSAHHA (4) BpaxyBaB pIBHSHHS
HEMEePEepPBHOCTI, [0 MA€E BUI:

ou, Ouy, 0
L (5)
ox Oy Oz
1 IpUITHSB HACTYIHI KpalioOBI YMOBH:
— PYX BOAM yCTaJICHUH, TOMY YaCTKOBI TIOX1/IHi:
6ux :O,auy :O’auz
ot ot ot

— MPOEKIiT MPUCKOPEHb MAaCOBUX CHJI Ha KOOPJMHATHI OCi:
F=0,F, =0, F=-g;

— pyX BOJH BiIOYBA€ThCA y HUIIHAPUIHOMY TPYOOIIPOBOII PaaiycoM 7y 1 TOBXKHHOIO /;

=0;

— pyX BOJH BiZIOyBa€ThCS MPH HASIBHOCTI IIEpenany TUCKY Ap B MeXax TpyOOIpoBoOay;

— [IpH JJAaMIHApHOMY PEXHMI PyXy BOJH BOJA Ma€ KIHEMaTHUHY B’S3KIiCTh v = f (T ) ;

— JiHI1 TOKiB TOTOKY pO3TaIIOBaHi CHMETPHUYHO i MapalielbHo oci Ox , TOMY u y=0,u;=0;
— Ha BHYTpIIIHINA MOBEPXHI TpyOu (7 =17yp), B HACINOK NPUIMIAHHA A0 HEl YacTOK BOIHU,

IPOEKLIIs OCEPEIHEHOT IBUIKOCTI iX CTAHOBUTD U, = 0;

. . du
— Ha oci MOTOKY (7 = () moxiaHa dx =0.
r

JIx. CTOKC BCTaHOBUB, IO OTPHUMAaHE DILICHHS aJ€KBATHO OMKCYE CTPYKTYpPY HOTOKY IpH
JaMiHApPHOMY pPEeXuMi JUIs BCiX TOYOK, CYKYIHICTh SIKMX TpelcTaBieHa Ha rpadiky Hikypanze
niHiero 1 (puc. 1), ans npukiany Ha rpagikax mokasadi Touku A 1 B. B pe3ynbrarti Oyno orpumano
PsZ1 3aJIEKHOCTEH, K1 OMUCANIN KIHEMaTUYHY CTPYKTYpPY ITOTOKY B HACTYITHOMY BUTJISIL:

1. OTpuMaHe piBHSHHS PO3MOJILIY OCEPEIHEHOI MIBUIKOCTI PyXY PLAMHM MpHU JaMiHApHOMY
pexxumi (puc. 3):

2 V (2 .2
u,, =ARe —(ro —-r ) (6)
8d>
ZA
ro
2@l ——— ..
r TF
ux
u
ry Umax

Puc. 3. Po3nomin oceperHeHOT MBUKOCTI pyXy piAWHU

2. BuzHaueHa Bi/icTaHb BiJl 0Ci TpyOOIIPOBOIY IO TOYOK, IO MAFOTh CEPEIHIO IBUIKICTD:

F=t0
r_\/? (7)
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3. OTpumaHe 3HaYSHHS MAaKCHUMAIIbHOT MIBUKOCTI IIOTOKY:

Uy maX:lRe28dL3r2. (8)

4. Bu3HaveHe BiHOIIECHHS MaKCUMAIBHOI IIBUAKOCTI 0 CEPEIHBOI B TPYOOIIPOBO/II:

Ux_max _ 2 (9)
uX
5. OTpuMaHe 3Ha4YC€HHsI KOMIIOHEHTIB BUXOPIB (puc. 4) :
ou
Wy, = 1pou, _cty =0
2 oy oz
a)y:l[au—x—%j:—ﬂ.RezLSz . (10)
2\ 0z Ox 8d
ou
o, _ [y oue :iReZLSy
2 ox oy 8d

JloBeieHO, 10 BHUXPOBI JIiHII € KOHIEHTPUYHMMHU KOJIAMH 3 PagiycoM [, HEHTPH SKUX
po3MilIeHi Ha oci TpyOu:

yo+zo=ro. (11)

Buxposea
Ninis

)
=7

yd

a)max

a

Puc. 4. Po3nonin KyToBO1 IBUIKOCTI OOEpTaHHS P1IKMX YaCTOK MOTOKY
0 ’KMBOMY Iepepi3y B LMIIIHAPUIHOMY TPYOOIIPOBOIi

KyroBa mBHIKICTE 00€pTaHHS pIAKMX 4YacTOK IIOTOKY BIAHOCHO BHXPOBHUX JIiHIH
BHU3HAYAETHCSH, K 1 JOTUYHI HAPYKEHHS, 32 JIHITHUM PIBHSHHSM:

1%
y+w,” =ARe*—r. (12)
8d
BenuunHa KyTOBOT MIBUAKOCTI 00EpTaHHS PIAKUX YACTOK MOTOKY Ha CTIHII TPYOOMpPOBOAY
7 = 1y Ha0yBa€ MaKCUMAJIbHOTO CBOTO 3HAUEHHS:

CO=\/COX2+0)

1%
Omax = R€—2 : (13)
o

6. Ilicns inTerpyBanHs nudepeHnianbHoro piBHAHHSI Hap’e-CTokca TakoX OTPUMaHO
PIBHSIHHA PO3MOALTY TUCKY B TpyoompoBoi (puc.5):

p=po+pgly+r), (14)

. . . 2
1€ po — ModaTKoBUH TUCK B TpyOompoBoai, [1a; § — npuckopenns cunm tsoxinnsa, J=9,81 m/c
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a 2\
N X,
‘z--o—-—-o—o( = B T ——E"
r
N
var z
Po
.| potpg(rotr)
potpgd

Puc. 5. Po3noais riapoguHaMigHOTO THCKY I10 )KUBOMY Iepepi3y B HUIIHIAPUIHOMY TPYyOOIIPOBOII

BHCHOBKH Ta NmepcHeKTHBH MOAAIBIIMX J0CTiIKeHb. B crarti Oyno mpuBeneHo anami3
JTepaTypHUX JDKEpeN 100 PO3BUTKY TEOpii pyxy MOTOKY B TpyOONpoBOJax. 3a y3aralbHEHHUMHU
pe3ylbTaTaMy aHaji3y Ta TEOPETUYHUX JIOCITIHKEHb PO3KPHUTO 3B'SI30K MIXK JIAMIHAPHUM PEKUMOM
PYXY Ta KIHEMaTHYHOIO CTPYKTYPOIO TIOTOKY B TPYOOIIPOBOIAX.

B naniif po6oTi BCi 3aJIeKHOCTI, SIKI pO3KPUBAIOTH CTPYKTYPY MOTOKY BUPAKEHI Yepe3 YUCIIO
PeiitHonpca Ta xoedimieHT rigpasiigyHoro omopy. Takwuii 3amuc GopMyn MPUHHSTO 3 METOI0, 1100
MIOKa3aTH 3B'A30K MK PEKUMOM PYXY Ta CTPYKTYPOIO ITOTOKY.

HeoOXximgHo BIAMITUTH, IO Ui TYpOYJICHTHOTO PEXUMY aHAJIOTiYHOTO PO3KPHUTTS
BHYTPIIIHBOI CTPYKTYpPH MOTOKY J0ci He icHye. ToMy B HACTYmHHUX CTarTsAX OyayTh HpUBEACHI
CIpOOH PO3KPUTTS Ii€i TPOOIIEMH.
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COBPEMEHHOE COCTOSHHME BOITPOCA PA3BUTUA TEOPUU ABUKXEHUA
IIOTOKA B TPYBOITPOBOJAX
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AnHoOTauus. [[ng TOBBIIIEHUS HAASKHOCTH THIPOTEXHUUYECKHX COOPYKEHUH HE00X0IUMO
YCOBEPIICHCTBOBAThL MMOJIXO/ K THIPABIMYSCKUM pacueTaM HAIMOPHBIX TPyO, TO eCTh pa3paboTaTh
TEOPHI0 KHHEMAaTHYECKOW CTPYKTYphI T€UeHHUs. B cTaThe 1aH aHaIHM3 IUTepaTyphl O pa3BUTHH TEOPUHN
JIBUKEHUS TTIOTOKA B TpyOax.

OtmeuyeHo, 4To TpaduK 3aBUCUMOCTH W3MEHEHHS KOd(PQHIIMEHTa THUIPABIMYECKOTO
COIIPOTHBIICHHSI OT YHCia PeifHONbACa pacKphIBACT TOJBKO PEKHUMBI JBIKCHHS, HO HE PAaCKPHIBACT
KMHEMATUYEeCKON CTPYKTYphl TOTOKAa, KOTOPYIO HEOOXOAWMO YYHTHIBATh NPU THAPABINYECKUX
pacuerax TpyOOIpOBO/IOB.

JIx. Crokc monmyunn pemieHue auddepenimansaoro ypasHenus C. Hawe. Ero teopernueckue
Pe3yIbTAThI MOTHOCTHIO COBITAIM C JAHHBIMHU OITBITOB, IIPOBEJICHHBIX B TPyOaX Majoro AuaMerpa mpu
MaJIbIX CKOPOCTSIX (JTAMUHAPHBIA pEXUM JBIDKeHUs). Jlns 3aMbikaHus audQepeHInanbHOro
YpaBHEHHS OH y4ell YpaBHEHHS HETIPEPHIBHOCTH U TIPUHSUT KpaeBble ycioBus. k. CTOKC YCTaHOBHII,
YTO MOJYYEHHOE pPEIIeHHE aJeKBATHO OMHCHIBACT CTPYKTYPY MOTOKA MPH JJAMHUHAPHOM PEKUME IS
BCEX TOYEK, COBOKYITHOCTh KOTOPBIX MpeicTaBieHa Ha rpaduke Hukypanse.

PesynbTaThl aHaMM3a U TEOPETUUECKUX UCCIIEAOBaHM ObLTH 000011IeHbI. Onicana B3auMOCBS3b
JAMHHAPHOTO pPEeXAMa M CTPYKTYPBI TIOTOKa B TpyOax. OmpeneneHsl ypaBHEHHUS I pacdera
OCHOBHBIX MapaMeTpoB. [lomyueHO ypaBHEHHE pacrlpeieieHus OCPEIHEHHON CKOPOCTH IBIKEHHS
KHUIKOCTH TIPH JIAMHHApHOM pexuMe. Takke ONpenesieHO PacCTOSTHUE OT OCH TPYOOIpoBOAa IO
TOUYEK, UMEIOIIUX CPENHIO CKOpOCTh. [lomydeHo ypaBHEHHE MaKCUMAalbHOM CKOPOCTH TMOTOKAa U
OTHOIICHHS MaKCUMAJIbHOH CKOPOCTH K CpeTHEH B TPYOOIPOBOJIE, TaKXKe YPaBHEHUS KOMIIOHCHTOB
BUXpEH, YrIIOBOMH CKOPOCTH BPAICHUS KHUIKUX YaCTHI[ MOTOKA OTHOCHTEIHLHO BUXPEBBIX JIMHUN H
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MaKCHMAJIbHBIX 3HAYEHUM YITIOBOM CKOPOCTH BpALICHMS JKUAKUX 4YacTUL IIOTOKA HAa BHYTPEHHEU
CTEHKE TPYOOIIPOBO/IA.

JloKa3aHO, 4YTO BUXPEBBIC JIMHUM SBISICTCS KOHLCHTPUYECKMMU OKPYKHOCTSMH, LEHTPBI
KOTOPBIX HaxoJsaTcs Ha ocu TpyOsl. [locne unterpuposanus quddepeHunansHoro ypasHenus Hasbe-
Crokca TaKKe IMoJy4eHO YpaBHEHHUE PacpeIeNICHNs IaBICHHs B TPyOOIIpOBOIE.

Bee ypaBHeHus, onpenessrolie KUHEMAaTHYECKYIO CTPYKTYPY IOTOKA, BBIPAKEHHBIC 4epe3
yucno PeitHonbaca n kodGuIMEHT ruapaBIMuecKoro conpoTuBiIeHus. Takas 3anuck Gopmysn Obuia
NpUHATA, YTOOBI MOKa3aTh CBS3b MEXKAY PEXMMOM IIOTOKAa M ero CTpykTypoil. Kunemarnueckas
CTPYKTypa IMOTOKa Ui TypOYyJIEHTHOTO pEeXHMa JI0 CHUX IOp PacKpbiTa HE MOJIHOCTHIO. [loaTomy
peleHue 3Toi mpooeMbl OyIeT ONUCAHO B CIEIYIOIINX CTAThsIX.

KioueBble cjoBa: Teopus MABWKECHUS II0TOKA, JIAMUHAPHBIM PEXHUM, KHHEMaTH4ECKas
CTPYKTYpa I10TOKa, TPYOOIIPOBOIBI.
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Abstract. In order to improve the reliability of the hydraulic structures, it is necessary to
improve the approach to the hydraulic calculation of pressure pipes. That is, we need to develop this
theory of flow kinematic structure. The article presents the literature analysis on the development of
flow theory in the pipes.

It is noted that the graph of the dependence of the pipe friction number on the Reynolds
number reveals only the flow regimes, but does not reveal the flow structure, which is necessary
when considering the hydraulic calculations of the pipes. J. Stokes obtained the solution of the
differential equation of S. Navier. His theoretical results completely coincide with the data of
experiments conducted in small diameter pipes at low velocity (laminar flow regime). To close the
differential equation, he considered the continuity equation and accepted the boundary conditions. J.
Stokes found that the result obtained adequately describes the structure of the laminar flow for all
points on the Nikuradze graph.

The results of the analysis and the theoretical studies were summarized. The relationship
between the flow laminar regime and the flow structure in the pipes was described. Equations for
calculating flow parameters were determined: the equation of distribution of the averaged flow
velocity in laminar flow regime, the distance from the pipe axis to the points with average
velocities, the value of the maximum flow velocity, the ratio of the maximum velocity to the
average flow velocity in the pipe, the value of the vortex components. It is proved that vortex lines
are concentric circles which centers are located on the pipe axis. The equation of the particles
rotation components of the flow and the maximum value of the angular velocity of rotation of the
particles on the inner surface of the pipe were obtained. After integrating the Navier-Stokes
differential equation, the pressure distribution equation in the pipe was obtained.

All equations determining the flow kinematic structure are expressed by Reynolds number
and pipe friction number. Such formulas have been adopted to show the relationship between the
flow regime and the flow structure. The flow kinematic structure for turbulent regime is still
unknown. Therefore, we will describe the solution of this problem in the future articles.

Keywords: flow theory, laminar flow, kinematic flow structure, pipes.
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