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AHHOTanmusi: Makonama MeBa-cab3aBOT Ba IMOJU3 MAaxCYJIOTJIADHHU MaKOypHii-
KOHBEKTHB KYyPUTHII KapaEHUHHUHT TUAPOTUHAMUK MOJICITH TAKJIU( KWINHTAaH OYIH0, HCCUKIHK
TaIlyBYM OKUMUHH KYPUTHIIAIUTaH MaxXCyJ0Tra HyHAUIIN, MaXCyJIOT KaTJIAMUHUHT TUCTICPCIIUK
mapaxac, cdepouyiap, sSCCH JHUCK Ba SCCH IUIACTMHA KYPUHHIIApUIA KYPUTHII
THIPOAMHAMHUKACH TUIACTMACCAlld, METAUT Ba €rod MaHKapajd TasHWIap MHUCOJHAA 3apypuid
dopmynanap Ba ME30HJIM TEHIJIaMAJIap aCOCHAA MOJICIUIAII THPUIITaH.

Kanur cy3aap: MmeBa-ca03aBoT MaxcyJa0TIapH, MaKOypUiH-KOHBEKTHB KYPUTHIII, HAMIIUK,
THJIPABIIUK KapIIWIUK, JJAMHHAP OKUM, c(hepoun, sICCH JAMCK, SCCH TUIACTUHA, MaXCyJI0T KaTJIaMH.

MOJAEJMPOBAHUME T'MAPOAUHAMUKHU JUCIIEPCHOI'O CJI1I0A
®PYKTOB B KOMBUHUPOBAHHOM PAJIMAIIMOHHO-KOHBEKTUBHOM
COJIHEYHOH CYIIWJIKE.

AHHOTanuA: B crarbe npemnokeHa TMAPOAMHAMMYECKAs MOJENb INPUHYAUTEIBHO-
KOHBEKTUBHOM CYIIKM IIJTOJOOBOIIHOM MPOAYKIHMHM, B KOTOPOM HallpaBJI€HUE ITOTOKA
TEIJIOHOCHUTENI K BBICYIIMBAEMOMY IPOAYKTY CTENEHb JAMCIEPCHOCTU CJOA IPOAYKTa,
THJIPOAMHAMHUKA CYIIKH IUIOIOB M OBOLIEH B BHJE CHEPOHMIIOB, IJIOCKUX AMCKOB U IUIOCKUX
IJIACTUH, & TaK)KE OIOp C IUIACTMACCOBBIMHU, METAIMYECKUMU U JEPEBSHHBIMU PELICTKAMU,
CMOJIETUPOBaH HAa OCHOBE HEOOXOAUMBIX (OPMYII U KPUTEPUATbHBIX YPAaBHEHUH

KuroueBbie cjI0Ba: II0I00BOIIHAS NPOMYKIUS, IPUHYIUTEIBHO-KOHBEKTUBHAS CYILKA,
BJIQXKHOCTb, TUJPABINYECKOE CONPOTUBIICHHE, JJAMUHAPHBINA MOTOK, cpepousi, MIOCKUN JIUCK,
IJIOCKAs IJIACTHHA, CJIOM IIPOJYKTa

MODELING THE HYDRODYNAMICS OF THE DISPERSED LAYER OF

FRUITS IN A COMBINED RADIATION-CONVECTION SOLAR DRYER.

Abstract: In the article, a hydrodynamic model of forced-convective drying of fruits and
vegetables and sugar products is proposed, the direction of the heat carrier flow to the product to
be dried, the degree of dispersion of the product layer, the hydrodynamics of drying in the form of
spheroids, flat disks and flat plates are used as examples of supports with plastic, metal and wooden
bars. modeled on the basis of necessary formulas and criterion equations.

Keywords: fruit and vegetable products, forced-convective drying, humidity, hydraulic
resistance, laminar flow, spheroid, flat disc, flat plate, product layer

KUPHUII

MeBanapHUHT JHUCIEpPC KAaTJIaMUHUHT THAPOJMHAMUKACMHM MaXOypuil KOHBEKTHB
KYpUTHII IIAPOUTHAA YPraHUIl MyXUM aMalluid axaMusaTra 3ra. MEBAJIAPHUHI JHCIEPC
KAaTJIAMUHUHT THAPABIMK KAPIIWIWTHHA Ba MaxOypuil IIaMONIaTUIl TU3UMUAATH SHEPTHS
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XapaxaTJIapuHU aHUKJIAll, TApKUOMM, TEXHOJOTHK Ba ONEPALMOH MyaMMOJIAPHM XaJl KWJIUILITra
KapaTWJIraH.

TAAKUKOT METOJOJIOTI'UsACH

Kyém nypuna Kyputum 6yitnua MaBxya anaduérinapaa MaxOypuil KOHBEKTUB KypUTHII
HIAPOMTHJIA TYpPJAW XWJI MEBAIAPHUHI JUCHEPC KATIAMMHMHI THIPOJMHAMMKACUHHHT
MyaMMOJIapy COAJAJAIITUPWIrad Tap3/a Xal KWJIMHAAW. MEBAJIAPHUHI AMUCIIEPC KATIaMUHHHT
TUAPABIMK KapIIWJIATK Ha3apud €KM DKCIIEpUMEHTal paBuinjga acocianmarad; IIyHuHrmex
Ma)XOypHii KOHBEKLIMSHU TaAbMHUHJIAII YUYH SHEPIHsl Xapaxariaapy Ba Oy XapakaTJapHUHT KyeEll
KYPUTHIL MOCIIAMAaCUHUHT UCCUKJIMK OaJlaHCUJIary yIylIM aHUKIaHMaraH.

Xap XWI MEBalapHU aHbaHaBUM TepMaldl Ba KyEHI-KOHBEKTHB KYPUTHII IaWTUAA
M}XCyI0TIap KaTiiaM CeTKau (TYpin) cTenaxiapra xoinamrupuad (1-pacm).
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1-pacm. KypuTniiaauran MeBajlapHH CTeJIaK KaTJamJ/apuaa sKoiJamuimm.
CramyoHap KaTJIaMHUHT THAPOJWHAMHUKACHHU KYpHO UYMKHIIA MKKHATA aCOCHH MOZIEI
Kyutanwianu [2,3], ynapaa 3appadanap KaTiamu cudartuia Kapaiaau.
- XapaKTepiH THIPABIHUK THaMETpHra 3ra OyiraH ypamn KaHauiapyu TH3UMH (MYKU Basuda -
buirTpaam Moaenn);

- XapakaTJIaHyBYd OKMM aTpoduia yuud 1opyBUH 3appadayap TYiamMu (TallKyd MyaMMOJIU
OKHUM MOJIEJH ).

bupunun monen xyna KeHr TapkaiaraH. MIkkuHum mojen TaOuuiipok O0Yiamd, mMeBanapHU
KYPUTHUII 5Kapa€HJIapUHUHT (U3KK XapaKTEePUCTUKACUHU aKC ATTUPAIHU.

MeBa kaTinamugard OOCHUMHHMHI TacallMilM, KATJaMHUHT ¥Y3W Ba TYTYBUM TYPHHUHT
THJIPABIUK KapLIWINTH OWJIaH aHUKJIAHAIW;, UCCHKJIMK TAIlyBUM XaBO OKMMHUHHHI TE3JIUTHUTa,
FOBAKJINTM, KaTJlaM Ba MaH)KapaHWHI KYNOJUIMIUIa; JAEBOPJIAPHUHI INAKJIWra TIEOMETPHK
yirgamiapura Ba OKUM iyHanumira OofiIuK Oynanu.

Kyputnm sxapaéHnapuja MeEBaJapHUHI CTalMOHAp KaTJaMUHUHT TUIPOAMHAMUKACH
KyHUJard METaI0IUK MapouTiapaa Kypuo ynkunaan (1-pacm):

1. Mccukimk TamyB4M XaBO OKMMHMHUHI MYHAQJIMINW KaTiaM TEKUCJIHMIWra MepHeHIuKyisp. by
WyHamum »Hr MakOyn OynuO, Oapua 3appavainap y4yH TEHI KYPHUTHII I[APOUTIApUHU
TabMUHJIAHIH.

2. Jlucriepc KaTJaMHHMHI YiIyamiiapu 3appada KaTTaIMKJIapUIaH HKKM MapTa KaTTapoKaup,
IIYHUHT YYYH ACBOPJIAPHUHT KaTIaMJIapUHH THAPOANHAMHUKACHTA TAbCUPH XMCOOTa OTMHMANTH.
3. Kyputui Matepuany - MeBajiap LaKkiIura Kypa yd Typra OyauHau:

- chepoutap: ypuk, y3ym, onxypu Ba 6omkanap (1-pacm 1A);

- TEKUC TUCKIJIAp: oIMa, 0exH, HOK Ba Oomkanap 6ynaknapra 6ynunanu (1b-pacm);

TEKHC TUTaCTUHAJIAP: KOBYH Kupkumiapu (1C-pacm).

Research Focus International Scientific Journal, Uzbekistan 65 https://refocus.uz/



RESEARCH FOCUS | VOLUME 4 | ISSUE 1| 2025
ISSN: 2181-3833 ResearchBip (12.32) | Google Scholar | Index Copernicus (ICV69.78)

4. Tyrkuu nanxapanapu cugaThia IVIACTUK Ba METaJll TYp, €rod nawxapa nuuiatuiarad.(1 D-
pacm)

Kartnampgarn okuM peXKMMUHHM aHUKJIAIl yYyH KypUTHII OOBEKTH cudaTHaa TYpId XU
MEBaJIAPHUHT IUCIEPC KaTIaMIAPUHHUHT TPaHyJIOMETPHUK napameTpiapu gactinadku Wy=100% Ba
oxupru W Hamiuruja KypuTyil aMaiTueéTura Xoc 0yirat, SKCIepuMeHTall PaBUILIA YPTaHUIIIH:
Vpukiap (chepouanap), onmanap (auckiap), Kopyrnap (miacruaanap).Kartnammaran uccuk xaBo
OKHMM TE3JIMTH KaTJIaMHUHT FOBAKIIWINTH OMJIaH OeNruiIaHau:

wy, = w/e. Q)
Katnamaaru uccuk XaBo OKUM pexxuMu Peiinonac conn Omnan aHUKIaHaau: GUIATpIaI MOJEITH
yIyH
Re = wd, /vy 2
OKHM MOJIENH YYyH
Re = 2wd,/3vy . 3)

Oxum teznuru w = 0,80...1,0 Mm/c nuanazonna MmaxxOypuii KOHBeKIMsIra xocaup. Taduuit
XaBO OKMMHUHHUHT KOHBEKTHUB OKuUM Te3murd w < 0,8 M/c nan ommMaiinu. XaBo OKUMHHUHT W >
0,8M/c Te3nukaa OYIUIIM OKUMHHUHI TYJIHUK TYpOYJICHTIMK pEeXUMUIA conup Oymanu Ba
KAaTJIAMHUHT TUAPABIMK KAPIIWIATH KECKUH OpTaad. MeBaJlapHHHT TUCIEPC KATIaAMUHUHT
THJIPOAMHAMUK XapaKTEPUCTUKANApU YYyH MCCHUKJIUK TallyBUM XaBO OKUMHUHHMHI TE€3JIMIH
w = 0,8...1,0 M/c. ra TeHr.

Taakukor Haruxanapu Ba Myxokamacu

Kamepanu Ky€mr KypuTrud Mociamacua, MaxcyJioT KypUTHII KaMepacura
)oWmamrupuwiaan. KypuTHIn areHT NCCHUK XaBO XaXMHHA XaBO KU3IUPHII KY€ KOJUIEKTOPH/IA
BEHTENATOp épramMmia Ku3uraH xaso (40-50°C)eTka3n6 6epunamy. By Ku3uran xaBo
KYpUTHJIQJUTaH MaxcyJIoT KaTiaMyapy OpKaJld KOHBEKTUB yCyJIUa amaira omaan. byHnnaii
MociaMaap/aa paHru EpKuH (0K Maifu3, KUIIMUIIL, 0JIMa, HOK, KOBYH) MeBa-ca03aBOTJIapHU
KYpUTHII MaKcaJra MyBo(puk 6yi1m0, Tall€ép MaxCya0THU KYPUHUIIHUA CU(PATIN OYIUIINHU
TabMUHIaiM. Kamepanu Ky€m KypuTHII MOCIaMaJlapUHUHT WIITa0 YMKAPHIL caMapa opiIuru
1m% KypuTum cremax Typuaa 18....10 kr X1 MaxcymnoT éitnmany Ba 3,8...4,2 KT Xy MaxcysnoT
éhunanu Ba 3,8...4,2 Kr Taii€p MaxcCysoT OJMIIHKA TabMUHIanu[ 1].

1-xanBanma Ha3zapuil Ba HKIEPUMEHTAN TAIKUKOTIIAp UYMW OWJIAH OJWHTAH TYpPIU XHUJ
MeBaJIap KaTJIaMHIard OKMM PEKUMUHHUHT ITapaMeTpiIapu KypcaTHITaH, NCCHKIIUK TalTyBYl XaBO
okumHu xapopartu 40 °C 6ynranna: 1-xaaBanaan KYpuHUO TypuOIUKH, KYprub YnKmIaéTrad 6apya
MeBamap yuyyH Re = 2-10° maptu Oakapunmany Ba Oapuya XoJlariapia OKHM pPEKHMH
JaMUHAPUD.

Coepux Ba Oynmaknapaa (TapTuOcH3 MAKIUIM) KYWWIraH MaTepHaUIApHUHT Tacoiuduii
TyIutamnapuaa OOCHUMHHMHT (apKMHH XucOoOnam y4dyH Kymiad d¢opmyrnamap MaBxyxa [2-5].
Xopwxuil Ba Maxayunid aMmanuéraa Opran GopMmynacu (MUKM MyaMMo) KynuH4Ya (2) ¢popmynara
myBouk 0,1 < Re < 10* na mmmarunanu [6,7].

H 2
APy = =5 o (@)
Re < 2-103 yuyn Kapman-Koszenuii (tamku Basuda) popmyina (3) 6yiinga [2,3,5].
AP, = 9H x? pvw 5
0= T5eaz 50 ()

Kuuuk Peitnonzac connapupanapuaa (namunap pexuM Re < 2 - 103) gopmyna (4) dopmyna (5)
ra aiyjlagaay.
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KaTnaMHUHT THAPABINK KAPIIWIMK KOAGGHUIMEHTH Kyiraarnia KypuHuiiaa udoaanananu [6]:
§o=A+ B/Re (6)
Yy KoBYIKOKIHK K03 durmentr Ba PeitHonic conun ypracuaaru OOFIUKIMKHA UDOaaIaiIm.
(6) popmynanaru goumuii A Ypra KMCMAAru KapIIMIMKHU akc >Ttupagu. Re > 103pexumuna
6y1u6 (011 Kapmuiuk), MKkuauk Xan B/Re Re > 103 Crokc pexumua (EMULMIKOK KAPITUIHK).
Anabuérna cepuk xxucmiiap Ba Oyinak marepuaiap yay udonanap (7) 6epuiras:
W4KH Bazuda yayH
§o = 150 + 1,75 Re; (7)
Ba TaIlIKU Ba3uda y4uyH
o= 73 + 0,28 Re/Y; (8)
Cdepuk xucmnap yuayH (7) Ba (8) dopmynanap >xyna aHWK HaTkaimap Oepamu [2,5]. Sccum
mucknap (d >> h) Ba mnactuHanap (h < d << 1) yuyn ¢opmynamap (7) Ba (8) cesmmapiu
OFUIINIApHU Oepay, YyHKH Oy GopMmynanap U30METPHK MIAKIAaru kucmiap yuyH (d = h = 1).
WHTepnomsiuys Ba SHT KMYUK KBaJpatiap ycyiapuaan Goigananud, AUCKIap Ba TUIACTHHAIAD
yuyH (7) Ba (8) dhopmynanap 6yiinua 1ouMHUilIapHi aHUKIAAUK[6,7,8].
1) nuku Baszuda yuyH:

TEKUC TUCKIIap o= 120 + ¢ - 0,45 Re; 9)

TEKMC IIJIaCTHHATIAP & = 95 + ¥0,21 Re; (10)
2) Tamky Bazuda yuyH:

TEKHC JAUCKIIAP §o = 17 + 0,18 Re/y; (11)

TEKHUC TUIACTHHATIAP $o= 17 + 0,16 Re/y; (12)

1-xaaBanaa Typau qucnepce KariaMmIapHUHT THAPOAWHAMUKACUHU XUCOOIall HaTHXKaaapu
kentupuiarad. Chepoun1 IacTHHAIAP YYyH THIPABIIMK KapIIWIUK KoddGunueHTiapu & Tuckiap
Ba IUIacTMHajapra Kaparanga tokopu. Cdepouiap €NMUIIKOK HWIIKaTaHUII (cepux rozamap
aTpoduary OKMM) Ba MacT KAapIIMIMKKa Kapllyd YCTYHJIMKKa 3ra. Slccu Auckiap Ba IUIMTaiap
IOKOpY TOPTHUIIMII (KaTTa ypTa KUCM) Ba MacT EMMIIKOK KapIIWIMK (KWYMK KAJMHIIMK) ra ara.
Cdepounanap kaTnamuaaru O0CUMHUHT nacaiuiym AP, Tuckiapra Kaparasja rnacT, IiacTuHaaap
y4yH 3ca JUCKJIapra KaparaHjga loKopu. By Karinampgarn OOCHMMHHMHI MacaiiMIIM acocaH
KapIIWINKKa OOFJIMKIUTMHYU alTHILITa UMKOH Oepasii, YyHKHU:

- cdepouuiap SIXUIM TEKUCIAHTaH CUpTJIapra sra, HucOaTaH EMUIIKOKJIWTH IIYHUHT YYYyH
MacT KapLIMJIMKKA 3ra;
- TUCKJIap KaTTa TOPU30HTAI [03a1apra sra, OKOpH KapIIWiIUK Ba - MacT ENUIIKOKJINKKA 3ra,
- MJIACTHHAJIAp MYTaHOCUO paBUIIA CE3UJIapiu JapakaJa TOpPU30HTal Ba BEpTUKAJ CHpTiIapra
ara , MyTaHOCUO paBHIAA KaTTa KapIIMIMKKA Ba EMUIIKOKIMKKA 3ra.
1-xanBangan KypuHUO TypuOaUKy, (4) OOFMMKIUK (5) 1aH Kypa KaTiaMmaaru 60ocum
TYIIHUIIMHUHT I0KOPU KUMMaTIapuHu 6epaiu.

Kyputui BakTH1a MEBaHMHI KUCKAPUIIM HATHXKACUAA ¥ KATJIAMUHHHT KOHIIEHTPALUSICH
1,4..5,8 mapra xamasgu. MarepuasHuHr Wy OXMPrd HaMIIMTHAA KaTjiamaard OOCHMHUHT
nacaiiunm APy yuaan 10 éku kyn mapta kamasau (1-xansan).

T¥pnap Ba nanxkapanap THIPaBIUK KUXATIAaH OMp XUJT TAKCUMJIAaHTaH MaXaJTUi KapIIIuK
cudaruaa kadbyn kwmnaau [7,8]. 1 D PacMmaa nmanxkapa karak4agapuHUHT IU3AHH IUarpaMMacu
KYpCaTHJITaH.
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Acocuii epanyromempux 6a 2UOPOOUHAMUK NAPAMEMPAApP MYMKUH OVIeaH MAaKCuma
KAooKnaul Ounan mypau Xuil Me8alapHuHe mapxaiean xamaamaapu couaap cypamuoa W
,Mmaxpadicuoa W, kutimamnap keamupunear.

1-xanBain
Huck
[Tapametp Cdepoun [Tnactuna
Wy, % 19-20 19-20 17-19
d 0,0315 0,049 0,035
, M
0,0211 0,0405 0,0238
B 0,01 0,02 0,3
o 0,004 0,005’ 0,25
f 0,921 0,648 0,527
P 1,09 1,543 1,897
d
d, dXxXy E+h (d+h)/2
0,523 0,773 0,795
X 0,234 0,55 0,136
0,477 0,227 0,205
¢ 0,766 0,45 0,864
w,M/c 0,2...0,5 0,2...0,5 0,2...0,5
0,42 ...1,05 0,88...2,20 0,98 ...2,44
wo,M/cC _— - b el
0,26 ...0,65 0,44 ..1,11 0,23...0,58
744 ..1861 501 ...1252 544 ...1360
Re 1o (2) S ——— S —— ittt
1114 ...2789 501..1252 1415 ...3536
496 ...1241 333...834 363...907
Re mo (3) S — e i
743 ...1857 334...835 943 ...2358
1564 ...3689 467 ...989 312 ...637
$o mo (7)(9)(10) —_— —_— —_—
2263 ...5444 468 ...989 658...1504
201...393 56...114 48 ...93
no (8)(11)(12 SE—— S —_—
fomo (B)11)(12) 265 ... 552 57..114 97..216
0,401 ...2,398 0,792 ...4,189 1,21 ...6,202
APy, Ta o (4) _— _—
0,0426 ...0,25 0,047 ...0,215 0,0013...0,007
0,235...1,15 0,426 ...2,179 0,834 ...4,097
APy, Ta 1o (5) _—
0,0223...0,117 0,022 ...0,112 0,0008 ...0,005
HaH>Kapa OpKalin S'/Ta,Z[I/IFaH HCCHUKIIMK TalllyBYW XaBO OKMMUWHHWHT q)HHTpJ'IaIH TE3JIUTU
W, = WO/3 (9)
[Tamxapanaru 6ocum papku
2
AP, =22¢, (10)

['mapaBiauk Kapmuiuk kodgduuuentiapu [6] ra MyBouK OenruiaHa g Ba IUIACTHK TYpiap SHT
nacT (KUYMK TeIIHUKIap) Ba EF0U MaHXapajap Xama YJIapHUHT OpaJIuFUIaH noopat 1ed OJIMHAIH.
KarnaMHHMHT ruapaBivk Kapmuiaury (cheponaiiap) KaHYaIkK macT 0yica, maHXapaHUHT TAbCUPH
HIYHYAIMK KaTtTa 0yianu; KaTiaMHUHT (TJITaCTHHAHWHT ) THAPABIUK KAPIIWIATH KaHYAIUK KaTTa
Oyica, maHXapa TabCHPH IIYHYATHK KaMm Oyiamu. OKHM TE3JIMTH OIIUINU OWIaH TMaHXKapaHWHT
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TabCUPU Ky4dasnau, Oy taOuumiiaup. Yeknanran meBa Hamuurd Wy Ja Katiamaard OOCUMHUHT
dapku AP, kamasgu. TyTyBuM NHamKapaHUHT yMyMHi OocuM Tymmmura AP TabCUPUHU
OLLIPAJIH.

FOxopuaa Tabkuiabd YTHIITaHUACK, KaTiaaM 3appajiapu aTpoduaaru OKuM MOAeTu GU3NK
HYKTal HazapAaH peaJpoKAUp, YYHKH KAaTJIaMHUHT YMYMUH KapIIWINTK aciuja Oapua
3appavanap KapuIMKIapuHUHT duruagucuaup [9,10,11]. KOkopuaaru Hatwkajiap KatjiaMiara
MeBaJapHU MaKCUMall Japa)kaJa KaJoKJIall IapTH yU4yH OJMHTaH. XaKUKUI IapOUT/Ia KaIOKIalll
3UWIMTM TAacT OynanM Ba KypuTHIN >kapaéHuna (MEBAaHUHI KUCKApHUIIKM HaTWXKacuua) Y
KOHIIEHTpauusicH mnacasau. KatmaMHUHT kaMaiumy Ounan QuiaTpiam MoAend ToOopa CyHBUI
O0ynu6 Gopaau Ba TypiH MAPOUTIIAPAA YMYMaH MOC KeJIManIu.

Arap xagokyam 0y 6yica Ba KypUTHIIIIa MEBAaHHHT KUCKAPHIIH jKapaéHUAa 3appadaiap
opacuaaru Macoda omamu. [llaprra kypa [9]

L>26 (11)
3appajJapHUHT ¥3ap0 TabCUPUHH YBTUOOPCU3 KOJIJUPUII MYMKHH Ba JHUCIEPC KaTJIaMHHUHT
DIIEMEHTIIapU aJoXHjaa 3appadanap WuFuHIUCH cudartuaa KypuO yuKwiagn (OKHMH MOJETH
OyryHnaii tamku Basuda). byHmai mapouTiapaa THAPOJWHAMUK XHCOONAp y4YyH alloXHIa

TapTHOTa COJIMHTAH KUCMIIAP YUYH TaBCHUS ITHITAaH ndoaanap Kyuranunaau. (2-xaaBan)
2-0/ca06an0a Xap Xui MeGalapHuHe mymysuu NaHi#capaiapyu 6a OUCnepc KamiamiapuHuHe

acocuii 2uOPOOUHAMUK KYPCAMKUYIAPU

1-nnactmacca Ba 2-metai TYp; 3-€rou namxapa; conaap cypamuoa Wy ,maxpasxcuoa W

2-KanBan
[Tapametp [Tanxkapa Cdepoun Huck IImactuna
Typu
w,,M/C 1 0,64...1,6 1,35...3,36 1,49...3,72
2 0,5...1,26 1,06...2,65 1,17...2,94
3 0,73...1,84 1,54...3,86 1,71...4,27
Re, o (15) 1 108...271 227...568 252...629
2 60...151 127...317 140...351
3 1195...2988 2512...6279 2781...6953
&, 1 0,848...0,73 0,735...0,712 0,726...0,727
2 0,378...0,305 0,316...0,276 0,311...0,274
3 0,171...0,17 0,170...0,183 0,169...0,186
AP, Tla 1 0,189...1,02 0,726...4,39 0,879...5,5
2 0,104...0,21 0,183...0,399 0,199...0,439
3 0,0504...0,313 0,221...1,49 0,269...1,85
AP,Ta no (4)u (18) 0,497 ...2,88 0,957 ...5,19 1,68...7,33
1 0,125...0,578 0,135...0,720 | 0,0509...0,235
2 0,457 ...2,50 0,834 ...4,28 1,32 ...6,29
3 0,085...0,366 | 0,0889...0,313 0,04 ...0,121
0,431...2,55 0,0842 ...4,53 1,36 ...6,58
0,0576...0,348 | 0,0644 ...0,372 | 0,0147 ...0,087
AP,Tla no (5)u (18) 0,326 ...1,64 0,591...3,18 1,3...5,22
; 0,105...0,439 0,117...0,617 | 0,0505...0,233
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3

0,285 ...1,25
0,0648 ...0,227
0,259...1,30
0,0374...0,210

0,939 ...4,19
0,468 ...2,27 | 0,0402...0,118
0,0701...0,210
0,477 ...2,52 0,976 ...4,48
0,045 ...0,268 | 0,0142...0,084

Kyitnna anoxuna meBa 3appajiapu HUFUHANCUHUHT MOJCIMHU KYpHO YMKalimuk. Xap Oup
3appavagaru OOCHMHUHT Y3rapHIIu

2
AP, = %f 1 (12)
Ba 3appavaiap KarjaMuJara yMyMuid OOCUMHUHT Y3rapHIIu
2Hypw?
APy = 3d $1 (13)

dopmynaaaH aHUKJIAHAIH.

bup 3appaya ydyH THIpaBIMK Kapnmimk Koddduuuentd PeiHONIC COHMHUHT
byHKIUACUAND

Re = wd, /v (14)

Ymly dyHKIroHAN OOFTUKIMKIAPHU TaBCU(DIOBUM KYTIIa0 MHTEPIONALUs popMyIanapu
MaBxyn (4-10). by dopmynanapauar Oapyacu Typid IIAKJIJAard W30METPUK JKUCMIIAD YUYH
MYJDKaJUIAHTaH.

3-KamBanga SKyHHH Hamiauk Wy Ja HMHOIUBUAYaJd MeBa 3appajapu KaTJIaMUHUHT
TUAPOIMHAMUK XUCOOIal HaThxkanapu kypcatwirad. (5), (8), (10), (12), dopmynanap épnamuia
JCTIepC KaTJIaM MOJIENIH YIYH OJIMHTaH HaTH)KaJapHU KHECUI TaXJIMJI KIJIMHTaH Ba hopMyJaiap
(13) épnamuaa amoxuaa 3appavaiap MMFUHINCA MOJCIN YUyH YJIAPHUHT SXIIH SIKWHIAITYBUHHU
kypcatanu (3-xkanBan). Makcuman tagoByT + 8% JaH ommMaiiau.

“Oxupeu Hamaukoazu anoxuoa mesa 3appanapu KamiaMUHUHE AcoCUuti 2UOPOOUHAMUK
napamempaapu W

3-kaaBal
[Tapamerp Cdeponn Huck [Tnactuna
Wo, M/C 0,26...0,65 0,44...1,11 0,23...0,58
Re,no (22) 261...652 272...689 192...481
& 0,631...0,547 0,305...0,211 0,164...0,138

APy, Tla mo (11) | 0,026...0,143 0,027...0,115 0,00009...0,005
APy, Ta, 10,109...0,465 0,174...0,62 0,0506...0,238
IMo (1) m(12) 2 0,0686...0,254 0,0647...0,213 0,0403...0,122
310,0415...0,236 0,0396...0,271 0,0143...0,087

1-nnactmacca Ba 2-meTani TYp, 3-€rod naHxapa

XVYJOCA

JHemak, (11)-mapt yerapaioBud XHCOOJaHAIW, YHraua Karjam JHCIepC ypam cudaruia

Kapajaau, yHJIaH KeHUH y aJloXu/a 3appadayiap iuruHaucu cudaruna kapanaau. JlunaMuk gerapa
KAaTJIAMUHUHT KQIMHIIMTH Kyiuaara MyHocabart 6unan oenrwtananm [11]

6 = 4,64d,VRe (15)
3appauanap opacujaru Mmacodanu Kyiugarnia ugoanan MyMKHH
L=, () - q (16)
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Xmax- L=0 Oynranma katinamjaru 3appadyaJapHUHT MaKCUMall MyMKHUH OYJIraH KOHICHTPALUACH
(15) au xucobra osran xouaa (11) maH KOHIIEHTPALUSHUHT YerapaBuil KHAMATUHU ), aHUKJIaH I

9,28

An = Xmax(ﬁ + 1)3 (17)
Jlemak, 1raptra OMHOAH X>xn L<26 (18)

MeBaJlap KaTjaMH JAUCHEepC KaJOKJIaHTraH 1e0 Kapanaau - OKUM MOJENIU Ba TUAPOJMHAMUK
xuco6mnai (3), (5), (8), (11), (12), (14)-(18) dhopmynanap Oyiinda amaira OMUpPUIaIH;

[laptra 6uHoaH X<Xn L>26 (19)

MeBa karinamu anoxuja 3appadaiap WAFHHINUCH - TYJIHMK TAallKH OKUM Monenu cudaruga
Kapajajad Ba THAPOJMHAMHK XHCOOJAI aloXyaa TapTuOra cosmHran skucvuiap yays (11)-(12),
(14)- udbonanap épaamMuaa amaara OUIHPUITAIH.

Kypurui s)xapa€Huia MeBa MaxCyJIOTUHUHT KUCKAPUILU Y, Y3rapuIINra ce3uaapiau TabCUp
KUJIaJM, SHHU KaTJIaM THJIPOJUHAMUKACUHUHT Y3rapUIIura ojauo Keaaau.

MeBanapHUHI AMCIEpC KaTjJaMJIapUHUHT OepuiraH TUIPOAMHAMMK [apaMeTpiiapu
KYPUTHII MaxCyJIOTH Xa)KMUTa Kapad MaKOypHil MIaMOJUIATHITHIHT THIIPABINK XapaKaTIapuHA
aHMKJIALI Ba 11y acoca MaxOypuil I1aMOJUIaTHIL KyBBATUHU aHUKJIAIl UMKOHUHU Oepajiy.
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