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MeTO,1l;lIKa paCqeTa arperaTOB COBCTpeqHO

3aKpyqeHHbIMM IIOTOKaMM MHepTHbIX Ten ,n;n5I

cyrnKM KYpMHbIX 5IMIJ;
,a-p meXH. HayK B.E.KYUAKOBA, o-p meXH. HayK C.B.<l>POJIOB, r.H.MEPEMHHCKHH, KaHo. meXH. HayK T.E.6YPOBA

CaHKm-Ilemep6ypzcKuu zocyoapcm6eHHblu yHu6epcumem HU3KomeMnepamypHbIX U nu~e6bIX meXHOJlOZUU

Studies of the drying processes of the liquid and paste products in a spouted
bed of inert particles (<<inerts»)have shown that the most difficult problem,
which limits the productivity of such an apparatus, is that of removing the dry
product from the surface of the inerts.
We suggest to solve this problem by developing a new type of interaction
between the inerts and the spouted drying agent (air) in the apparatus with
curled counter-current streams. The drying material is applied in a thin film on
the inert's surface by a spray nozzle in the lateral wall of the apparatus. In this
way, the inerts surface is cleaned by means of particle collision in the curled
counter-current streams. The crushed product proceeds to a cyclone,
separates from the air and leaves the apparatus. For the describing the drying
process in such an apparatus it is necessary to describe the mechanical
grinding of the dry products film, which determines the average thickness of
the film and, consequently, the filling of the unit with the product (which
depends on the parameters of the process).

CYiliKa MenaH)l(a Ha HHepTHblx Tenax, npe.I\CTaBmllo~Hx

C060H Ky6HKH ~TopOnnaCTa C pe6poM 5...7 MM, B annapaTax

co BC-rpeliHO 3aKpyqeHHbIMH nOTOKaMH HHepTHbIX Ten (CB3D)

HBnHeTCH HaHnyllIlIHM peIlIeHHeM np06neMbI nepepa60TKH

KypHHhIX HHQ Ha MecTax.

AnnaparbI CB3n (pHC. 1) 06na,l\aIOT MaJIOH MeTaJInOeMKO-

CTblO, HH3KHMH y.I\enbHhIMH 3Hepro3aTpaTaMH, npocToTOH 06-

cny)l(HBaHHH [1].

Puc. 1. CxeMa CyCUUJlbHOUycmaHo6KU co 6cmpe<tHO
3aICpy<teHHblMU nOmOKaMU UHepmHblX meJl:

1- CYCUU/lbHaJI KaMepa; 2 - menJlOZeHepamop; 3 - 6epXHJlJI
za:JOpacnpeOeJlUmeJlbHaJI pecuemKa; 4 - nHe6Mamu<tecKuu

paCnblJlUmeJlb; 5 - l{UK/lOH; 6 - HUJlCHJlJI
?a3opacnpeoeJlUmeJlbHaJI pecuemKa; 7 - 8eHmUJlJlmOp;

8 - UHepmHble meJla; 9 - KOHyC; 10, 11- coom6emcm6eHHO
HUJlCHUU U 6epxHuu CJlOU3aKpy<teHHblX UHepmHblX meJl

I1ccJIe.I\oBaHHH, CBH3aHHble C CyiliKOH )l(H.I\KHX H nacT006-

pa3HhIX npO.I\yKToB, B lIaCTHOCTH KypHHbIX HHQ, BO B3BeIlIeH-

HbIX CJIOHX HHepTHhlx TeJI (HHePTa), nOKa3hIBaIOT, liTO HaH60-

JIee CJIO)l(HOH np06JIeMOH, nHMHTlipYIO~eH npOIi3BO.I\HTenh-

HOCTh nO.I\06HbIX annapaTOB, HBJIHeTCH OllH~eHHe nOBepXHO-

CTH lIaCTHQ IiHepTa OT BblcoXllIero npO.I\yKTa. I1cnonb3yeMhle

.I\JIH 3Toro npHeMbI (B3aHMO.I\eHCTBHe nOTOKa C Pa3JIlillHhIMH

3JIeMeHTaMH KOHCTpyKJ..UIH CYIlIHJIbHOH KaMephI) He n03BOJIH-

lOT 3~~eKTHBHO peIlIHTh 31)' 3a,l\allY. 3TO npHBO.I\HT K TOMy,

liTO nO.I\06Hhle annapaThI HMeIOT npoH3BO.I\HTeJIhHOCTb HaMBD-

ro HH)l(e TeopeTHliecKH B03MO)l(}lOH.

PeIlIeHHe np06JIeMhI 6bIJIO HaH.I\eHO B npliHQHnHaJIbHO HO-

BOM THne B3aHMO.I\eHCTBHH IiHepTHoro HOCIiTeJIH Ii O)l(H)l(aIO-

~ero CYIlIHJIhHOro areHTa B annapaTe CO BCTpeliHo 3aKpy-

lIeHHbIMH nOTOKaMH (pHC. 1). BbIcYIlIHBaeMhIH MaTepliaJI B

BH.I\e rH.I\P0a3P030JIH nO.I\aeTCH B annapaT lIepe3 ~OPCYHKY B

60KOBOH CTeHKe QHJIHH.I\pHliecKoro Kopnyca H HanbIJIHeTCH

Ha HHepTHble lIaCTHQbI, .I\BIi)l(Y~HecH BO B3BeweHHOM CJIoe,

3aKpYlleHHoM BOKpyr KOHliliecKoH BCTaBKIi Ii ~opMHpyeMoM

ra3opacnpe.I\eJIHTeJIbHOH peweTKoH C HaKnOHHbIMIi JIOnaTKa-

MIi, YCTaHOBJIeHHbIMH no.I\ yrnoM 21...34° K ropH30H1)' BHH-

3Y annapaTa. DJIeHKa MaTepliaJIa Ha nOBepxHocTH HHepTHoro

HOCHTeJIH 06e3BO)l(HBaeTCH Ii no .I\OCTIi)l(eHHH KOHe'-IHoro Bna-

rocO.I\ep)l(aHHH CKaJIbIBaeTCH HJIH HCTHpaeTcH. ,lVuI nOBbIwe-

HHH 3<p~KTHBHOCTH CKaJIbIBaHHH MaTepliaJIa B BepXHeH qaCTIi

annapaTa yCTaHOBneHa BTOpaH nnopacnpe.I\eJIHTenbHaH peweT-

Ka, C03.I\aIO~aH nOTOK B03.I\YXa, 3aKpYllHBaIOIIIHH BTOPOH cnOH

HHePTHoro HOCHTenH npoTIiBOnOJIO)l(HO OCHOBHOMy. BblcoTa

yCTaHoBKH BepXHeH KOJIbQeBoH peweTKIi paBHa 2 ... 2,5 pa.I\H-

ycaM annapaTa OTHOCIiTeJIbHO HIi)l(HHX JIOnaTOK. OTHoIlIeHlie

paCXO.I\OB TenJIOHOCHTeJIH lIepe3 BepxHHH H HH)l(HHH BBO.I\bI



COCTaBJHleT 0,35 ...0,4. TaKHe reoMerplfllecKHe napaMerpbl H

COOTHOllIeHlUI pacxo~oB n03BOJHlIOT C<pOpMHpOBaTb CTpyH

raJa, B KOTOpblX lJaCTHQaM HHepTa BO BpamalOmHXCji nOTO-

Kax npH~aeTCji MaKCHMaJlbHM KHHeTHlJeCKM :meprHji B 30He

B3aHMo~eikTBHji npH MHHHMaJlbHblX ::mepreTHlJeCKHX 3arpa-

Tax. TaKHM 06paJOM, OlJHmeHHe nOBepXHOCTH lJaCTHQ HHepTa

npOHCXO~HT 3a ClJeT HX CTOJIKHOBeHHji Me)l():l;y C060H B npo-

Qecce ~BH)I(eHHji BO BcrpelJHO 3aKpYlJeHHbIX B3BellIeHHbIX CJIO-

n. CKOJIOTbIH MarepHaJI B pe)I(HMe nHeBMorpaHCnopra HanpaB-

JIjieTCji B QHKJIOH, r~e OT~eJIjieTCji H nocrynaeT Ha BblrpY3KY.

HaH60JIbrnylO CJIO)J(HOCTbB no~06HOM annapaTe npe~CTaB-

JIjilOT He TenJIO- H Macco06MeHHble, a MeXaHHlJeCKHe npo-

QeCCbl. C06CTBeHHO KHHeTHKa CYIIIKH MaTepHaJla ~OCTaTOlJ-

HO npOCTa, nOCKOJIbKY B TOHKHX CJIOjiX npO~YKTa Ha nOBepx-

HOCTH HHepTHbIX lJaCTHQ cyIIIKa npaKTlflleCKH Bcer~a ocyme-

CTBJIjieTCji B nepBOM nepHo~e, H paCClJHTaTb npO~OJI)I(HTeJIb-

HOCTb npoQecca HeCJIO)l(HO. nOBepXHOCTb HHepTHOH lJaCTH-

QbI MO)l(eT He OCB060)l():l;aTbCji OT npO~KTa 3a npoMe)l(yToK

BpeMeHH Me)l(~ nOCJIe~OBaTeJIbHbIMH HaHeCeHHjiMH ero Ha

nOBepXHOCTb lJaCTHQbl. B 3TOM CJIylJae nJIeHKa CBe)l(erO npo-

~KTa HaHOCHTCji Ha nOBepXHOCTb, nOKpblrylO y)l(e 06e3BO-

)l(eHHOH nJIeHKOH, HaHeceHHOH paHee, H OKOHlJaTeJIbHM TOJI-

mHHa llJIeHKH npo~YKTa Ha HHepTe MO)l(eT OKaJaTbCji He~o-

CTaTOlJHO MaJlOH ~ TOro, lJT06bI cyIIIKa npOHCXO~HJIa B nep-

BOM nepHo~e. O~HaKO, nOCKOJIbKY BJIara y~aJljieTCji TOJIbKO

H3 nOCJIe~HerO nOKpbITHji, ~H<P<PY3HOHHbIM conpOTHBJIeHH-

eM ero MO)l(HO npeHe6pelJb. Tor~a KHHeTHlJeCKOe ypaBHeHHe,

onHCblBaIOmee npoQecc HcnapeHHji, BblrJIji~HT cJIe~YlOmHM

06paJOM:

au = ~(1+U0) [ (8 U) ]
dt mRw(t, + 273) Po , - Pa

r~e U, Uo - TeKymee H HalJaJlbHOe BJIarOCO~ep)l(aHHe npo-

~KTa, Kr BJIarWKr npO~YKTa;

't - TeKYmee BpeMji, c;

13 - K03<p<PHQHeHT MaCCOOT~alJH, M/C;

Rw - ra30Baji nOCTOjiHHaji ~JIji BO~jiHOrO napa,

~)I(/(Kr·K);

PUC. 2. 3a8ucUMocmb meMnepamypbJ CilOJl npoOyKma om
meMnepamypbJ menJIOHOCUmeJlJl Ha 8XOae 8 annapam (I,) npu
Pa:JAU'iHbJX meMnepamypax menAOHOCUmeAJI Ha 8bJXOae (t.~):
1- 80 'C; 2 - 90 'C; 3 - 100 'C; 4 - 110 'C; 5 - 120 'C

ts - Cpe~Hjiji TeMneparypa B03~yxa B6JIH3H nOBepxHoc-

TH lJaCTHQ, K;
Pa' Po - napQHaJlbHOe ~aBJIeHHe napOB BO~b1 B B03~yxe

B6JIH3H nOBepXHOCTH lJaCTHQ, na;

8 - cpe~ TeMneparypa HHeprublX lJaCTHQ B annapare, K;
m - Macca cyxoro npO~YKTa, y~aJleHHoro C e~HHHQbI

nOBepXHOCTH HHepTHbIx lJaCTHQ, Kr/M2.

TenJIo06MeH Me)l():l;y npO~KTOM H B03~YXOM, onpe~eJIjilO-

mHH TeMneparypHbIH pe)l(HM npoQecca (TeMneparypa B03~y-

xa Ha Bxo~e H BbIxo~e, a TaK)I(e TeMneparypa npo~YKTa), TO)I(e

nOMaeTCji aHaJlHTHlJeCKoMY paclJery. Pe3YJIbTaTbl paClJeTOB

~JIji KypHHbIX jiHQ npe~CTaBJIeHbI Ha rpa<pHKe (pHC. 2). npo-

~OJI)I(HTeJIbHOCTb CYIIIKH npo~YKTa B annapaTe MO)l(eT 6bITb

onpe~eJIeHa H3 ypaBHeHHji (2), nOJIylJeHHOrO HHTerpHpoBa-

HHeM ypaBHeHHji (1):

_ kmRw (t, + 273) ( ).
'td - ( ) I 8, Pa ,

~ l+Uo

Vf dU
I(8,Pa)= f (8 U)- '

Va Po, Pa
r~e ~- KOHelJHOe BJIarOCO~ep)l(aHHe npO~YKTa;

k - KOJIHlJeCTBO HaHeceHHbIX CJIOeB.

O~HaKo TeOpeTHlJeCKH ypaBHeHHe MO)l(eT 6bITb pellieHO

JIHillb npH KOJIHlJeCTBe CJIOeB, paBHbIX e~HHHQe. 31"0 CBji3aHO

C TeM, lJTO KOJIHlJeCTBO CJIOeB HJIH CBji3aHHOe C HHM BpeMji

npe6bIBaHHji npO~YKTa B annapaTe - BeJIHlJHHa He nOCTOjiH-

HM. OHa 3aBHCHT OT pe)l(HMHbIX napaMerpOB npoQecca H

Mre3HOHHbIX CBOHCTB MaTepHaJla no OTHOIlleHHIO K nOBepx-

HOCTH HHepTa. ~ji paClJeTa HHTerpaJIaI(8,Pa) (2) He06xo~H-

MO HaHTH <PYHKQHIOPo(8, U) ~ KOHKpeTHoro npo~KTa. ~ji

3Toro Hy)l(HO npoBecTH cepHIO H30nHeCTHlJeCKHX 3KcnepH-

MeHTOB. Ha pHC. 3 npe~CTaBJIeHbI 3HalJeHHji HHTerpaJIa I npH

HalJaJlbHOM BJIaroco~ep)l(aHHH Uo = 3 H KOHelJHOM Uf= 0,06
Kr/Kr npo~YKTa H PaJJIHlJHbIX 3HalJeHHjiXPa'

CJIe~eT OTMeTHTb, lJTO YCTOHlJHBOCTb npoQecca CYIIIKH B

arperaTax 06eCnelJHBaeTCji JIHillb B TOM CJIylJae, Kor~a npo-
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PUC. 3. 3a8ucUMocmu UHmeZpaAa 10m e npu Uo=3 U ~ =0,06 U
pa3AU'iHbIX 3Ha'ieHUJIX p , paCC'iUmaHHbIX aAJI KypUHblX JlUt{:

1- 1'1(f Ila' 2 - 3·1(f Ila· 3- 5.101 Ila, ,



.L\OJDKJlTeJlhHOCThcyrnKJI nJleHKJI 'tc, e.L\JlHOBpeMeHHO HaHe-

CeHHOHHa nOBepXHOCTh HHepTHOH lJaCTHUhI, He npeBhIrnaeT
HHTepBaJla BpeMeHH 'tu Me~y nOCJle.L\OBaTeJlhHhIMHoporne-

HHjJMH lJaCTHUhI B <paKeJle paCnhIJla npO.L\yKTa. TaKHM 06pa-

30M, nOJlaraeM 'tc = 'tu'
ECJlH cpe.L\Hee BpeMjJ npe6hIBaHIDI npO.L\yKTa B annapaTe'to,

HaH.L\eHHoe3KcnepHMeHTaJlhHO, OKa3hIBaeTCjJ60Jlhrne BpeMe-

HH cyrnKJI e.L\HHJllJHOrO(e.L\JlHOBpeMeHHO HaHeceHHoro) cnojJ

'tc = 'tu' TO CKaJlhIBaeMag nneHKa COCTOHTH3 HeCKonhKHX cno-
eB, Cpe.L\Hee KOnHlJeCTBO KOTOphIX k onpe.L\enjJeTcjJ COOTHO-
rneHJleM

k = 'tol'tc'

BpeMjJ npe6hIBaHHjJ npO.L\yKTa B arperaTe MO)!(HO onpe.L\e-

JlHTh H3 cJle.L\YIOll.\ero COOTHOrneHJljJ:

1'0 = Gnp = Var\fPnp = Vnp VarPnp , (3)
G G Var G

r.L\eGnp - Macca npO.L\YKTa, e.L\HHOBpeMeHHOHaxO.z:IjJll.\erocjJB

arperaTe, Kr;
G - npOH3BO.L\HTenhHOCTharperaTa no CyXOMy npO.L\yK-
ry, Kr/c;
Pnp - nnOTHOCTh cyxoro npo.L\yKTa, Kr/M3;
'I' = VnplVar - y.L\enhHOe o60eMHoe 3anonHeHHe arperaTa

np0.L\YKToM, jJBnjJeTCjJ <pyHKUHeH pe)!(HMHhIX napaMeT-

poB npouecca H y.L\enhHoro o60eMHoro 3anonHeHHjJ HHep-

THOH HaCa,L\KOHVHIVar (oTHorneHHe HHepTHhIX lJaCTHU K

06beMy pa60lJeH 30HhI cyrnHnhHoH KaMephI arperaTa).

3KcnepHMeHThI no onpe.L\eneHHIO 3TOH <PYHKl{HOHaJlhHOH
3aBHCHMOCTHnpOBO.L\HnH B arperaTax CB3n (HcCne.L\OBaJlH

TPH THnOpa3Mepa arperaTOB). B KalJeCTBe HHepTHhIX Ten B
arperaThi 3arpy)!(aJlH Ky6HKH Jl3 <pTopOnJIaCTa C pe6poM 7
MM. B arperaTax 06e3BO)!(HBaJIH KypHHhIH MeJIaH)!( C HalJaJIh-

HhIM BnarOCO.L\ep)!(aHHeM Uo = 3 Kr/Kr npO.L\yKTa.

nOCJle YCTaHOBJIeHHjJCTaUHOHapHoro pe)!(HMa (0 lJeM CBH-

.L\eTeJIhCTBOBaJlOnOCTOjJHCTBOpemcTPJlpyeMhIx TeMneparyp)

H3 pa60TalOll.\erO arperaTa OT6HpaJIH np06hI <pToponnacTo-
BhIX Ky6HKOB, nOKphIThIX nJIeHKOH npO.L\YKTa, H onpe.L\enjJnH
OTHOrneHJle MaCChi OTMhITOH nJIeHKH K Macce <pToponnaCTO-

BhIX Ky6J1KOB. C YlJeTOM MaCChI HHepTHhIX Ten B arperaTe
paCClJHThIBaJlH Maccy H 06beM npO.L\YKTa, e.L\HHOBpeMeHHO
npe6hIBaIOll.\erO B arperaTe.

B KalJeCTBe pe)!(HMHhIX napaMeTpOB, 0.L\H03HalJHOonpe.L\e-

njJlOll.\JlX VnplVar> BhI6paJIH Cpe.L\HIOIOno CelJeHHIO arperaTa

CKOpOCThB03.L\YXa,TeMneparypy TenJIOHOCHTenjJ Ha BXO.L\eIBX

H Ha BhIXO.L\eIBbix H3 arperaTa JI V/Var• Pe3ynhTaThI 3KcnepH-
MeHTOB npe.L\CTaBneHhI B BH.L\e HOMorpaMMhI (PJlc. 4), no-
3BonjJlOll.\eH onpe.L\eJIHTh y.L\eJIhHOe 06beMHoe 3anonHeHHe

arperaTa npO.L\yKToM npH H3BeCTHOM 06beMe pa60lJeH KaMe-
phI. Ha pHC. 4 nyHKTHpHOH nHHHeH nOKa3aH KJllOlJ K HOMor-

paMMe. npH MaKCHMaJlhHOM 3anOJIHeHHH arperaTa npO.L\yK-
TOM 06JlaCTh YCTOHlJHBOHpa60ThI arperaTa orpaHHlJeHa.

B CJlYlJae3KcnepHMeHTaJlhHO HaH.L\eHHhIX3HalJeHHH V!!p, G
.L\1IjJarperaTa 06beMOM Var ypaBHeHHjJ (2) H (3) MOryT OhITh

perneHhI OTHOCHTenhHO KOMnneKca kn<Pn/~. Ha pHC. 5 npe,L\-
CTaBJleHa 3aBHCHMOCTh 3Toro KOMnJleKCa OT pe)!(HMHhIX na-

paMeTpoB npouecca. KaK BH.L\HOH3 pHC. 5, KOMnJIeKC kn<Pn/~
npaKTHlJeCKH He 3aBHCHT OT TeMnepaTypHhlX pe)!(HMOB cyrn-

KH B 06JIaCTH YCTOHlJHBOHpa60ThI arperaTa, HO CYll.\eCTBeH-
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Pue. 4. HOMOZpaMMa OJIR onpeoe;zeHUJIyoeAbHozo 06beMHOZO
3anOAHeHUJIazpezama npo(JyKmoM

HO 3aBJICHTOT CKOpOCTIlTenJIOHOCHTenjJ H y.L\eJIhHoro o60eM-

Horo 3anOJIHeHIDI annapaTa np0.L\YKToM. 3aBHcHMoCTh ~<PJ~
HOCJlT 3KCTpeMaJIhHhIH xapaKTep. ComaCHO <popMyJIe (2)
MHHHMYMy <PYHKl{JlHCOOTBeTCTByeTMHHHMaJIhHOe BpeMjJ Ha-
xo~eHHjJ npo.L\yKTa B annapaTe, 06eCnelJHBaIOll.\ee .L\OBe.L\e-
HHe npO.L\yKTa .L\O3a,L\aHHoro KOHelJHoro BnarOCO.L\ep)!(aHHjJ.

HaH.z:IjJBpeMjJ npe6hIBaHHjJ npO.L\yKTa B arperaTe no <pop-

MyJIe (2), MO)!(HO no (3) npH 3a,L\aHHOHnpOH3BO.L\HTenhHOCTJI

{knfPn/J3)·1O}
1,5

Puc.5. 3a6ucuMocmb KOMnAeKca kn<Jl;13 om yoeAbHozo
o6beMHozo 3anOAHeHUJIazpezama uHepmHou HacaoKou npu
pa3Hblx cKOpOCmJlxmenAOHOCUmeAJIHa 6xooe (w

HX
' M/C):

1 - 6; 2 - 8; J - ]0; 4 - 12
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Puc. 6. PacmeopuMocmb flUlfH020 nopouuca, nOflYlfeHH020 npu
pa3JlUlfHblX meMnepamypHblX peJiCUMax pa60mbl annapama:

° - pacmeopUMocmb MeHbUie 85 %;. - pacmeopUMocmb
60flbUie 85 %; KpUeGfl coomeemcmeyem 8 = 67 'C

arperaTa orrpe)J,emlTb ero o6beM H:JUf rrpH )J,aHHOM o6beMe

arperaTa - ero rrpoH3Bo)J,HTeJIbHOcTb.

OCHOBHbIM -KpHTepHeM KaqeCTBa cyxoro 5IHqHOro rropoUl-

Ka 5IBJI5IeTC5I pacTBopHMOCTb, KOTOpa5I COrJIaCHO

fOCTy He )J,OJI)KHa 6bITb HH)Ke 85 % [2]. Pe3YJIbTaTbI HCCJIe-

)J,oBaHHH rrpe)J,cTaBJIeHbI B BH)J,e 3aBHCHMOCTH pacTBopHMOC-

TH 5IHqHOrO rropoUlKa OT TeMIIeparypbI TerrJIOHOCHTeJJ5IHa BXO)J,e

H BbIXO)J,e H3 arperara (pHC. 6). KaK BH)J,HO H3 pHC. 6, cYIlJ,e-

cTByeT 06JIaCTb TeMrrepaTyp tBX - tBbIX' 06eCrreQHBaIOIlJ,a5I

Heo6xo)J,HMoe KaQeCTBO roToBoro rrpo)J,yKTa.

HaH60JIee 3KOHOMHQHbIH TeMrreparypHbIH pe)KHM)J,JJ5I rrOJIy-

QeHH5I rOTOBoro rrpO)J,yKTa BblCOKoro KaQeCTBa tBx =
= 150 ... 160 °C H tBblX = 90 ... 95 dc. TaKHM 06pa30M, rrpH

cywKe TepMOJIa6HJIbHbIX rrHIlJ,eBbIX rrpo)J,yKTOB )J,OJI)KHO6bITb

HaH)J,eHO )J,orrOJIHHTeJIbHOe orpaHHQeHHe rro TeIIJIOBbIM H )J,HHa-

MHQeCKHM rrapaMeTpaM rrpouecca, 06eCrreQHBaIOIlJ,ee Tpe6ye-

Moe fOCToM KaQeCTBO rOTOBoro rrpo)J,yKTa.,
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