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Jnst  yBenM4eHMs TOBEPXHOCTH TEINIOOOMEHa B TEXHHKE INHUPOKO HCIONB3yeTcsl opeOpeHue
TETUIONEPENAIONINX MOBEPXHOCTEH. B Xo0Je SKCHEpHMEHTOB C pa3IWYHBIMH METOJaMH OpeOpeHHsS
obonouex TBOJloB Obum paspaboranbl Oojiee BHIrOAHBIE (OPMBI OpeOpEeHHMs, TaK Ha3bIBacMbIe
MIOJIM30HAIBHOE U IIEBPOHHOE, peai3alliio KOTOPBIX IpeaaraeTcs BBIMOMHATH Ha 3D-npuntepe. C
TOYKH 3pEHUs] YHUBEPCATBHOCTH OJHWM W3 HamOoJee NMEepCHEKTUBHBIX BBINIAOUT (PYHKIHOHAIBHOE
NPE/CTAaBICHUE C KOHCTPYKTUBHBIMH BO3MOXHOCTSIMH TeopuH R-dyHkumit. B craree npuBeneHs
pa3paboTaHHbIe METOAMKU MOCTPOCHUsS YpaBHEHHMH Pa3MYHBIX IMOBEPXHOCTEH OpeOpeHHsl Ha OCHOBE
Teopun R-pyHKIm ¢ ux mocnmexyromeid peammsammedi Ha 3D-TpuHTEpEe W HCCIICIOBaHUE
THAPOJMHAMUYECKUX M TEMIIEPaTypHBIX ITIOJICH NpH MOIM30HATBHOM opeOpermnn obonoukun TBDJIa.
[IpuBeneHsl pe3yabTaThl HUCCIIEJOBAHHUS IOJIA CKOPOCTEH M TEMIIEPaTypHOTO MOJS A Pa3iIUIHbIX
3HAa4YEeHUH MapaMeTpa 3aKpyTKU.

Kniouesvie cnosa: meopus R-ghynkyuii, memoo Pumya, meniooomen, obonouxa TBIJla, nonuzonanvhoe u

wiespoHHoe opebpernue, 3D-npunmep.
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Jnst  30i7bLIGHHS TOBEPXHI TEIMIOOOMIHY B TEXHIll LIMPOKO BHUKOPHCTOBYEThCS OpeOpeHHs
TeruIonepelaBajibHAX MOBEPXOHb. [1ifl 4ac eKCIepUMEHTIB 3 PI3HUMH METOAaMH OpeOpeHHsT 000JIOHOK
TBEJIiB Oynu po3poOieHi HalO1IbII BUTIAHI (POpMHU OpeOpEHHS, TaK 3BaHI MMOJII30HANBHE 1 MEBPOHHE,
pearizamiio SKHX MPONOHYETHCS BUKOHYBAaTH Ha 3D-mpunTepi. 3 MOTIALy YHIBEpPCAIBHOCTI, OAHUM 3
HAWOUIBII MEPCIeKTUBHUX € (YHKIIOHANBHE NPEICTABICHHS 3 KOHCTPYKTUBHMMH MOXKJIMBOCTSIMH
teopii R-pyHKIi#A. ¥ cTaTrTi HaBeneHO PO3pOOJICHI METOMUKH MOOYAOBH PiBHSHB Pi3HUX MOBEPXOHb
opeOpeHHs Ha OCHOBI Teopil R-yHKIil 3 moganbimoro peanizamiero Ha 3D-puATEpPI Ta TOCTIHKCHHAS
TiIAPOAMHAMIYHUAX 1 TEMIIepaTypHHUX IOJIB TpPH TOMi30HAIBHOMY opebpeHHi ob6ononkn TBEJIa.
HageneHno pesynbTaT JOCTIIKEHHS HOJS MIBHAKOCTEH 1 TEMIEpaTypHOTO MOJS Ui Pi3HUX 3HAYEHBb
rapameTpa 3aKpyTKH.

Kmouosi ciosa: meopis R-pynxyitl, memoo Pimya, meniooomin, oborouxa TBEJIa, nonizonanvhe i weeporue

opebpenns, 3D-npunmep.

R-FUNCTIONS, FUEL ELEMENT WITH POLYZONAL FINNING OF CLADDING

AND HEAT TRANSFER AT LIQUID MOVING
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The finning of heat-transmitting surfaces is widely used in technics for heat-exchange surface
increasing. The finning forms are rather various. The finning not only increases a heat-exchange surface,
but also renders the big influence at hydrodynamics of a stream, and thus at heat-emission factor. The
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more favourable finning forms (so-called polyzonal and herring-bone) have been developed during
experiments with various finning methods of fuel element claddings. The lacks of herring-bone surfaces
are the high labour input and the cost price of manufacturing. These lacks can be removed due to the
3D-printing technology, since the advantages of 3D-printers using are the decrease of the cost price of
production manufacturing, the reduction of terms of its occurrence in the market, modeling of objects of
any form and complexity, the speed and high accuracy of manufacturing, the possibility of use of the
various materials maintaining high temperature, intensive mechanical loadings and influence of harmful
chemical substances. It is necessary to create the computer 3D-model of desirable object during
preparation for 3D-printing. The analysis of classical representations has shown that their practical
application is limited or demands significant efforts for construction of models of complex geometrical
objects. One of the most perspective is the functional representation in which basis is the use of implicit
mathematical functions language with constructive opportunities of the R-functions theory developed by
academician V.L. Rvachev.
The developed techniques of construction of the equations of various finning surfaces at the R-functions
theory basis and their subsequent 3D-realization are shown. The research of hydrodynamical and
temperature fields at polyzonal finning of fuel element cladding are resulted.
The consecutive construction of the longitudinal, polyzonal and herring-bone finnings equations of the
fuel element claddings allows to track the algorithm complication process due to corresponding
superpositions in the initial equation which kind does not change. It is one of examples of advantage of
the geometrical objects’ analytical identification realized with the help of R-functions.
The results of the velocity and temperature fields research for various values of twisting parameter,
testifying that the warming up in the intercostal zone increases with increase in value of twisting
parameter, are shown.

Keywords: R-functions theory, Ritz method, heat transfer, fuel element cladding, polyzonal and herring-bone

finning, 3D-printer.

BBEJEHUE

s yBenuueHus 3QppekTuBHOro Ko3duuuenTa temionepeiaud B TEXHUKE HIMPOKO UCHOIb3YETCs
opebpeHne Temonepenaromux nosepxHocTed. Popma opebpeHHs BecbMa pa3HOOOpa3Ha.
[IpuMeHsIOT NpoJOJbHBIE, IONEpeYHble, CHUpalbHble pedpa, pebpa B BUIE LIMIOB M T..I.
[TompoOHbIe cBeACHUS O pa3IMYHBIX CIIOCO0aX OpeOPEHHs U TEXHOJIOTHH U3TOTOBJICHUS peOPUCTHIX
MOBEPXHOCTEH MOKHO HaiiTh B padortax [1-3]. OpeOpenue He TONBKO YBEINYHBAET MOBEPXHOCTH
TEMI000MEHa, HO U OKa3bIBaeT OOJBIIOE BIMSHUE HA THAPOJUHAMUKY IOTOKA, @ TEM CaMbIM M Ha
KOO(QPUIHMEHT TEeIuIooTAa4Yn. B Xo0/1e SKCIepHMMEHTOB C pa3IMYHBIMH METOJaMH OpeOpeHHs
obonouek TB3JIoB Obin pazpaboTanbl Oosiee BBIFOJHBIE (POPMBI OpeOpeHUs, TaK Ha3blBaeMble
MOJIM30HATIbHOE U IIeBpOHHOE. IIpu meBpoHHOM OpeOpeHUH BCsl MOBEPXHOCTh 00OIOUKU AETUTCS
Ha 4YeThlpe, IIECTh WM BOCEMb CEKTOPOB, M HAa COCEIHMX CEKTOpax CHHUpPaId PacloiOXKEHbI
CUMMETPHUYHO OTHOCUTENEHO MPOI0JIEHON OCH.

He)]OCTaTKOM IEBPOHHBIX HOBerHOCTeI\/’I ABJIACTCA BBICOKAadA TPYAOCMKOCTbH H ce0eCTOMMOCTh
HU3TrOTOBJICHUS. Bnaronapﬂ TEXHOJIOI'H1 3D'H€‘~IaTI/I, 9T HCAOCTATKH MOXHO YCTPAHUTL, T.K.
NPEHMYIIECTBA UCIOIb30BaHUS 3D-NPUHTEPOB — 3TO CHIKEHHE CEOECTOMMOCTH HM3TOTOBJICHHUS
HPOAYKIMH, COKpAI[CHHE CPOKOB €€ TOSIBJICHHS Ha DPbIHKE, MOJCIUPOBAHHE OOBEKTOB JHO0OI
¢)0pr1 U  CIIOKHOCTH, 6BICTp0Ta N BBICOKAasd TOYHOCTb H3I'OTOBJICHUI, BO3MO>XXHOCTb
UCIIOJIb30BAHUS PA3IIUYHBIX MATEPHAIOB, CPEIU KOTOPHIX OCTOH, THIPOTreib, ICPEBO, META,
TEPMOINIACTUKHU, BBIACPKUBAIOIMINE BBICOKYIO TEMIICpATypy, MHHTCHCUBHBIC MCEXAHUYCCKUC
HArpy3Kd M BO3/CHCTBHE BpPEIHBIX XUMHYECKHX BEILICCTB, IIOKONAM, M JaXKe JKUBBIC KICTKH.
CymiectByeT MHOro TexHosoruit 3D-meuaru: crepeonurorpadusi, JTaMHHAPOBAHHE, CEICKTUBHOC
Ja3epHoe crekaHue, nocinoiiHoe HaruiaBnenune FDM (Fused Deposition Modeling). IMeuats B
dopmare 3D yxke modydmiia MHPOKOE PACIPOCTPAHEHHE: aBTOMOOMIECTPOCHUE C OPUTHHATIBHBIM
JIM3aiHOM, aBUaMOJEIMPOBAaHNE, MAIIMHOCTPOCHUE, CTPOUTENBCTBO, OPYKUE, METUIINHA.

B nponiecce moaroroBku Kk rmedatd Ha 3D-mpuHTEpEe HEOOXOIMMO CO37aTh KOMIBbIOTEpHYIO 3D-
MOJIEJIb JKeJlaeMoro o0bekTa [4-7]. AHanu3 KIacCHYECKHUX TPEJCTABICHUIM IOKa3al, 4YTO HX
MPaKTUYECKOE MPUMEHEHHWE OTPAHWYEHO WM TPeOyeT 3HAUMTENbHBIX YCHUIUN IS TOCTPOCHHUS
MOJIETIEH CIIOKHBIX T€OMETPUYECKUX OO0BEeKTOB. C TOUYKM 3pEHHUS YHUBEPCATBLHOCTH, OJHHM U3
HanOoJee MePCIEKTUBHBIX BBITIIAIUT (DYHKIIMOHATFHOE MPEACTABIICHUE, B OCHOBE KOTOPOTO JICKHUT
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HUCITOJIB30BAHUC A3bIKA HECABHBIX MAaTEMATHUUYCCKUX q)YHKI_[I/Iﬁ C KOHCTPYKTUBHBIMHU BO3MOXKXHOCTAMHA
teopun R-dyHkuwmii, paspaboranHoii akagemukom B. JI. PBaueBbim [4].

Henabo pabdoTbl sBISETCS pa3padOTKa METOAUK M TOCTPOSHHE YpaBHEHUH pa3IHMYHBIX
MMOBEPXHOCTEH opeOpeHus Ha OCHOBE Teopuu R-GyHKINI ¢ MX mocaeayrolen peanusanueit Ha 3D-
MPUHTEPE M HCCIEAOBaHUE THAPOJUHAMHUYECKHX U TeMIIepaTypHBIX MOJIEH MpU MOJM30HATBHOM
opebpenuu obonoukn TBOJIa.

OCHOBHAA YACTD

B pabote Obutn ucnonb3oBaHbl R-omepanuu cucrem {RO} U CYNEPHO3UIHUU C TEPUOAUYECKUMU

i+1 .
4hi (-1)" Sin(Zl—l)X;z
Y ) 2
V/ (2I—1) h
COOTBETCTBYIOIIMX TEOMETPHYECKHM OOBEKTAM C CHMMETpHEil TPaHCIALMM BAONb HPAMOH, U

ng

(06 ﬁZ(_l)“l sin{(Zk —1)2}

nz 4 (2k-1)°

reOMEeTPUYECKUM 00BEKTaM C TOUSUHOW CHMMETPHEN HUKINYECKOro Tuma [6].

GbyHKISIMU Y7, ( X,h ) TUTSI MIOCTPOCHUS YpaBHEHUH,

UL TOCTPOCHHS  YPaBHEHHH, COOTBETCTBYIOIIHMX

MaremaTtuyeckune moaeu 00o104exk TBIJIoB ¢ opedpennem

1. O6onouka TB3JIa c nmpogonsHbIM opedpenuem (puc. 1, a).

(x=2)° sy’
o=|1- - v d=x2—y? |A, 7,52 =22 >0, 1
0568 022" Y Ao 1)
. onol
SX = I COS 4, 8 o Sin(2K _1)72 2 y
. =—)> (-1 . =X +y°; @=arctgZ;
{sy:rsmu; ] ; () (2k -1)° y d X

nal =20 — konu4ecTBO pedep B 000I0UKeE.

2. O6omnouka TB3JIa c nonu3oHansHBIM opedpenuem (puc. 1, 6).

sx—2)’ 2 SX = I'SCOS LS,
P e B VI IV N S K
0,56 0,2 Sy = rssin us;
. fsnol
sin(2k -1)
s=_ 2 (1) 2 . rs=yxs?+ys?; @s=arctgL;
TNol 4 (2k—1) XS
xs—xcosﬂ+ sinﬂ
- n 2wz
fi . fi 10 °
yS = y C0S— — XSin —;
n n

3. O6onouka TBOJIa ¢ ropu30HTaNbHBIM IIEBPOHHBIM OpeOpeHuem (puc. 1, B).

(x=2)° sy’
0.56° 0,2

SX = IS COS S,
Sy =rssin us;

w=|1- Ved—X"—y? A, 7,5°-2° >0, {
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sin(2k -1) gsnol
L[S __8 (1) 2 . rs=xs?+ys?; s=arctgL;
ol < (2k-1) XS
xs:xcosl:+ ysini:, ah sin(2k —1 2
o L= ()Y h o3 oni=s
yS = ycosn—:—xsinn—:; g (2k-1)

4. O6omnouka TBDJIa ¢ BepTUKAIBHBIM LIEBPOHHBIM OpedpeHueM (puc. 1, r).

sx—2Y 2 SX = ros cos
a):[l—( S s 04—X2—y2J/\07,5z—22>0,{ AL

—_— V .
0,56° 0,2° Sy = rossin z1;
. gsnol
sin(2k -1)
ros = \lXSZ + ySZ; gs = arctgﬁ; ‘u]_:i (_1)":1 .
XS ol (2k—1)
xs—xxcosﬂ+ sinﬂ . éno2
= n yy n ) {XX= I'COSIUZ, 5 8 Z( 1)k:1 sm(2k—1)
- . . . . ,L[ = — >
ys=yycos£—xxsinﬂ; yy=rsin 2 7noZ % (2k-1)
n n
fi =%; r=yx2+y? @=arctgy;
X

NO2 =6 — KOJIMYECTBO CEKTOPOB.

Ha puc. 1, a-r mpeacraBieHa BHU3yalnM3alMs MOCTPOCHHBIX ypaBHeHHH ob6onouek TBOJIoB ¢
opebpenusimu B RFPreview [5].

a

Puc. 1. O6onoukn TBDJIoB ¢ opebpeHnsiMu: a — po10IbHOE, O — TOJIM30HANBHOE ; B, T — HIEBPOHHOE OpedpeHne

Ha puc. 2 mnpencraBnena peanmmsanus Ha 3D-mpuHTEpe MOCTPOEHHOTO YpaBHEHUS O0OJOUYKH
TBDJIa ¢ meBpoOHHBIM OpeOpeHHEM.

[TocnemoBarenbHOE MOCTPOSHHE YPAaBHEHWH MPOJOIBHOTO, IOJU30HATIHHOTO M IIEBPOHHOTO
opeOpenuii obonouexk TBIJIOB 1mo3BoIsIET MPOCIEANUT MPOIECC YCIOKHEHUS aJrOpUTMa 3a CUeT
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COOTBETCTBYIOLINX CYNEPIO3ULMid B ypaBHeHUH (1), BUI KOTOPOTO HE M3MEHSAETCS. DTO SBISCTCS
OJTHUM W3 TIPUMEPOB MPEUMYIIECTBA aHATUTHYECKON MACHTH(UKAIIMN TEOMETPUIECKUX OOBEKTOB,

peann30BaHHOM ¢ UCTIOJIb30BaHHEM R-(yHKIHH.

Puc. 2. Monens obonouxkn TBDJIa ¢ meBpoHHEIM OpeOpeHneM, n3rorosiaeHHas Ha 3D-npunaTepe

PaccmoTpuM 3amauy TemiooOMeHa NpHM JAaMHHApHOM TedeHMH kuiakoct g TBOJla ¢

MOJIN30HABHBIM OpebpeHueM oboouku (puc. 3).

Puc. 3. TBDJI ¢ monu3oHaIbHEIM OpeOpeHneM 000I0UKH

OcHoBHasl cucTeMa ypaBHEHUH, OMUCHIBAIOIIAs MPOIIECC TEIII00OMEHA B MOTOKE BA3KOW KUAKOCTH,
IIPU MOCTOSIHHBIX (PU3MUECKUX CBOMCTBAX JKUJKOCTH U TEMIIEpPATypbl UMEET BU/L:

DT _aaT+ b, 42

Dr pC,  pC,
LN N )
Dr Yo,
divw =0,
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D 0 (52
rje D_:8_+(V -V) — cyOcrannuanpHas (WM noiHas) npousBogHasi; 4@ — auccunatuBHas
T Or

A
(ynxuus; 8 =—— — KOdhOUUKEHT TEMIIEPATYPONIPOBOJHOCTH; C, — TEIUIOEMKOCTb CPEMIbI; Gy —
p
MOIIIHOCTh BHYTPEHHUX HCTOYHHUKOB TEIIA.

WuBapuanthHas popma 3anucy ypaBHeHH (2) MO3BOJISIET, UCHIOB3YS anmnapaT TEH30pHOTO aHalu3a,
MEePEeXOUTh B HOBYIO CHCTEMY KOOpJMHAT, B HAlleM cjJydyae — B KPUBOJIMHEHHYIO
HEOPTOrOHAJIBHYIO CUCTEMY

X=Xcosaz-Yysinaz,

y=Xsinaz+ ycosaz,

Z=1.
B BuHTOBOI1 crcTeme koopAauHaT noiyuuM (2) B Buze [6]
oT

(V)T = aAT + b, AP
ot oC, pc

il +(Vv )vl—zavzﬁ—azkv—az_ 1( (1+a’y )

op,
or ﬁ f p X
2 2 3 3
+{Av1_2 (yav el }_2 [ 1 v J a};\Z/ }
ox

2 3 32
v +(\7V)V2+20N1V——a2)7v _t a’%y p—(1+a2)22)6—?+a>”(6—p +
ot Jt f p X oy oz

1 3 3¢0\/3
+1{AV2+2052(96(;/ avJ { 1 oV avj g @ }

% \/_ ox oz £

a(;/3+(\7v)v3—“2\/3(>zvl+yv2) \/T( —ay= P Lo P a_pJ+
T f P 8x ay 0z
2a2[ﬂav3 Aav?’j o (2=’ -a’y) }

X +y - ¥

7k Ty

+V[AV3—

ov?! av2 1 oV?

x \/_ oz

=0;

rac
il 0,V o
\/_62
2 2 2 2 2 2
A=(1+a?9?) L4 (1+a250) S+ L 20290120y ‘? Py S PN |
B 5 o a3y e My x5

['pannuHOE ycrioBue ajisi CKOPOCTH (HOPMYIUPYETCs KaK YCIOBHE TMPHIIATIAHUS YaCTHIL YKHJIKOCTH K

f =1+’ +a’y?, (vv) vla

o =0. rpaHI/IqHLIC YCIOBUA IOJId MOJIA TEMIICpAaTypbl HAa CTCHKE MOTYT OBITh
0.

3aJlaHbl Pa3IMYHBIM 00pazoM:
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B kpuBOJIMHEHHON HEOPTOTrOHANBLHOM CHCTEME KOOpAWMHAT BXOJSNIME B TPaHUYHBIC YCJIOBUS
IPOU3BOHBIE 10 HOPMAJIH € Y4€TOM HOPMAIM30BaHHOCTU (DYHKIHUU @0, ()21, )22) UMEIOT BU]]

T (1rar?) 2% (14282) L IA_ gy [ X0, U 0oy ®)
on |, oX, OX; O0X, 0X, OX, 0%, 8x2 X
A monydyeHHbIE B paboTte [6] ypaBHEHUS
3 3 3 3 3
(1+a292)62\f2 +(1+a2f<2)82y2 —20{2)2)762AVA—052 gV gV
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4
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T LA o LA o VAL ] UL LA | (5)
oK oy ROy &K a\/_

Takum 00pa3oM, OT TPEXMEPHBIX KPAeBbIX 3aJ1a4 MPUXOIUM K JIBYXMEPHBIM 3a]1a4aM, JUIsl PEIICHUS
KOTOPBIX MOXET ObITh NMPHUMEHEH MeTOj PuTiia B codyeTaHMH ¢ MeToAoM R-dyHkiwmii [4, 6].
[TonoxurenpHas onpeneIeHHOCTh ONepaTopoB 3anay (4), (5) nokazana B [6].

MuHuMH3HupyeM (QyHKIIMOHANbI, SKBUBAJICHTHBIE KPaeBbIM 3a1auam (4) u (5),

2 2
I1=I{(l+a292)(%j +(1+a2>zz)@yfj —2a 229%% Kv2—2FV}d>?d9,

Q

rac

a’(2+a’R* +a’y?
K= ( y); Fo——1_ a—p; f =1+ +a?y?;

f? uf oz
2 2
-] <1+azyz>(@iﬂ (v 23] sy ATy
) % oy ox oy

+2] 8T16T0+<1+a222)8'|:16TA0_az)A(A aTAo aTA1+aTAlaTAo 4349,
ax ox oy oy ox oy O0X oy

3
rne G = —V—fC. Ha BHemneii crenke ( f; = (Rz —x? - yZ)IZR =0) T|891 =0, Ha BHYTpEHHEU —
a

(w=0) T|aQZ =1. Crpykrypa pemenus 3amaun (4) umeer Bun V°=w®,, a 3amaun (5) —
fl

1T @,

T=T0+TL TO=

; Tl=0®,, r0e @, = f, Ay @,. [Ipu pa3nuuHbIX 3HAUEHUSIX apaMeTpa

3aKpYTKU « , IOJIy4aeM pe3yJbTaThl, IPUBEIECHHbIE Ha puC. 4.
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Puc. 4. Pacnipenenenus moist ckopocTeit (cieBa) u TeMmeparyp (CripaBa) IpH pa3inuIHbIX 3HAYEHUSIX ITapameTpa
3aKpYTKH
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Pesynbrathl, npencraBieHHbIE Ha pHC. 4, CBUACTEILCTBYIOT O TOM, YTO C YBEJTHMUYCHUEM 3HAYCHHS
napameTpa 3aKpyTKH @ yBEIUYHUBACTCS IPOTPEBaHKE B MEXKPEOEPHOIT 30HE.
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B mocTtaHOBKE IUIOCKOH TE€OMETPUYECKH HEJIMHEWHOW TeOopuH YIPYrocTH paccMOTpeHa 3aaada
YCTOMYMBOCTU JIBYXCJIOMHON apOYHOM CHUCTEMBI MOJ AeHCTBHEM HOPMalbHOM Harpy3Kd, paBHOMEPHO
pacmnpeieNieHHO# TI0 TpaHuIle BEpXHEro cios. Ha auHum pasnena cioeB peanu3yrTcs YCIOBUS TOTHOTO
CICTUICHHS, TJIAJKOT0 KOHTAKTa M OTCTaBaHUs. 3aiada cOopMyIMpoBaHa B BapHAIIMOHHOW ITOCTAaHOBKE.
[IpoBeneH YMCIEHHBIN aHAIN3 KPUTUYECKUX HATPY30K M BO3MOXKHBIX PaBHOBECHBIX KOH(HTYyparuit
CHUCTEMBI B 3aBHCHMOCTH OT 3HAYCHUU €¢ TeOMETPUYCCKUX U (u3mdeckux mapamerpoB. OCHOBHOE
BHHMAaHHUE YJIEJICHO U3YUYESHUIO PABHOBECHBIX (DOPM C BBHIIIECIKHYTHIM HIDKHUM CIIOEM.
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KOHMAaKmuoe 83aumooeticmaue, nomepsi yCmouyueoCmu, blujeikusanie.
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