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[NpencraBreHbl pe3ynbTaTel MOAEIMPOBAaHIS TEXHOIOTMM MPOMbICTIOBOV MOATOTOBKM HEQTY MECTOPOXAeHi 3anaaHov Cubumpu. [Npu-
BeZEHb! MPUHLMILI Pa3paboTKy MaTeMATUHECKX MOLZENEN, CHOPMYIIMPOBaHbI PEKOMEHAALMM 110 BbIOOPY 3GPeKTUBHBIX PEXMMOB pa-

60TbI YCTaHOBOK NMoA4rotoBkn Hed)Tl/l.

XapaKTepHbIMHI YepPTaMU COBPEMEHHOTO Pa3BUTHS
TEXHOJIOTUU SIBIISIETCS e€ MaTeMaTHieckoe MOIeINpo-
BaHME C UCIOJIb30BAaHUEM CIELMATN3UPOBAHHBIX MO-
ngemupyronux cucrteM (MC). MaremaTyeckoe Moje-
JIPOBAHHUE MPOILIECCOB MIEPBUYHOI ITOATOTOBKY HE(HTH
SIBJISIETCS HEOOXOAMMBIM 3TATlOM TP pellieHUH 3a1a4
aHa/ln3a, ONTUMU3ALWHU, TOBBILEHUS 3(hOEKTUBHO-
CTM JEWCTBYIONINX YCTAHOBOK IIOATOTOBKM He(TH
(YIIH), pa3paboTku cucTeM aBTOMAaTHU3MPOBAHHOTO
MPOEKTUPOBAHUS U TEXHONIOTMYECKHUX PETIAMEHTOB Ha
npoektupoBanue YITH.

B pazBuTHe IIMPOKO M3BECTHOTO CUCTEMHOTO MOJI-
X0Ia HaMU TIpeIToXeHa JeTa3alnsd nepapXudecKoit
CXEMBI TTOCTPOEHUST MOJIEE TeXHONOTHH TIPOMBICIIO-
BOI1 OATOTOBKM HE(TH J0 YPOBHS OCHOBOIIONATAIOIIMX
MPOLIECCOB C MOCJEAYIOIIUM WHTETPUPOBAHUEM UX B
MO amapaToB 1 TeXHOIOTHIECKYIO cxeMy (pHc. 1).

IIpennoxeHHBI MOAXOM TO3BOJSET CHPOPMHUPO-
BaTh MaTeMaTUYeCKHE MOJEIM OCHOBHBIX TPOLIECCOB
MPOMBIC/IOBOI TOATOTOBKM He(TH: cemapaluu, Ka-
mIeo0pa3oBaHms, OTCTAMBAHUSA W 00ECCONMBAHMSA
[1-3], xoTOpbIe MO3BOMAT B AaJbHEHILEM MPOTHO3M-
POBaTh BIMSHUE TEXHOJOTMYECKUX TTApaMETPOB Ha 0C-
HOBHBIE MTOKAa3aTeJIN MPOLIECCOB MOATOTOBKY HE(PTH.

[Ipu MomenmMpoBaHuM Ipoliecca Cemapaluuy ypa-
BHEHUS JIJISI pacyeTa COCTaBOB ITAPOBOM U XUAKOM (a-
3bl TTOJTy4al0T COBMECTHBIM PEIICHUEM YPAaBHEHUS Ma-
TepUaTbHOTO OaaHca Mpolecca OTHOKPAaTHOTO HCTa-
peHus [4] 1 paBHOBecus ¢a3
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€CJIM OXKMAAETCS Masiast OISl OTTOHA, pacyeT peKOMeH-
JyeTCsl IPOBOJUTD 110 YPABHEHUIO
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TAE U;, X;, ; — MOJIBHBIE JOJIN i-OTO KOMITOHEHTA B XKW~
KOM ChIpb€, B ITOJYYEHHBIX KMIKOM U MMapoBoll (ha3ax
COOTBETCTBEHHO; € — MOJIbHAs J0J1s Tapa (1oJist OTro-
Ha); m — 4YKUCJIO KOMIIOHEHTOB XMAKOW cMecH;
K. — xoHcTaHTa dhazoBoro pasHoBecus. [Tocne pacuera
JIOJIM OTTOHA OTIPEIENISIIOT COCTaBbl PABHOBECHBIX (has3.

Pacuer KoHCTaHT (ha30BOro paBHOBECHSI IPOBO-
mmncs mo Metomuke Llwummosa [5, 6], ocHOBaHHOI Ha
Mmetone [odmana-Kpamma-Xekkora, KOTOpbIi ONTH-
MaJbHO COYETaeT TOYHOCTb M TIPOCTOTY pPacUeTHBIX
nporenyp. [IpeaoxxeHHbI METOM aieKBATHO OITUCHI-
BaeT (ha30BOe COCTOSIHUE CPeIHECTaTUCTUYECKUX Tla-
CTOBBIX HedTell 3anagHoit CuOUpH U MOXET TIpUMe-
HATBCS IUTS TIPOBENCHNS WHXXEHEPHBIX PacyeTOB.

N3BecTHO, 4TO MpH NMEPBUYHOM MOATOTOBKE HE(DTH
OIHMM M3 OCHOBHBIX 3TAIOB SIBIISICTCS MPOLIECC 00e3-
BOXVMBAHUSI, BKJIIOYAIONIMI CTAguM KarieoOpa3oBa-
HUS U OTCTaUBaHUS.

ITpu pa3paboTKe MaTeMaTHYECKOTO OIMCAHMUS ITPO-
1ecca KarieoOpa3oBaHUs ObLIM MCIOIb30BaHBI METO-
KA [7—9], B KOTOPHIX MPEmIOXEHO paccMaTpUBaTh
npolecc paspyLieHUs] BOZOHEMTSIHBIX dMYJIbCUH, CO-
CTOSIILIMM M3 IBYX STAllOB: MacCOOOMEHA 1 KoaJleCLieH-
uu. Ha mepBoM 3Tare 3aBepiuaroTcs MacCOOOMEHHbBIE
TMIPOLIECCHI ¥ pa3pylleHNe OPOHUPYIOLINX 000I0YeK, Ha
BTOPOM — YKPYITHEHHME KameJb 0 3aJaHHbIX pa3MepoB
C MOCIIEIYIOLIMM PACcCIOEHUEM TIOTOKOB.

Monens
TexHonorus NOAroTOBKU HEPTH TEXHOJIOTHH
A
Mopnenn
Cenapatop Tpéxda3znsbrit OtcroiiHuk ONeKTpoeruipaTop armapaToB
cemnaparop
7'} 7'} 7'}
Mopenu
C K 5 0 06 3JIEMEHTaPHBIX
rapanus arLI a30BaHU TCTaUBaHU JIMBaHU
enapar eobpaso € c e €CCo e TpOTIECCOB
Puc. 1. Vepapxuyeckas CTpyKTypa MOBEIMPOBaHNS TEXHOMOMMN MPOMbICIIOBOV MOATOTOBKM HE(PTU
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C 11eJ1bi0 yueTa KoIM4ecTBa BBOAUMOTO A€3MYJIbraTo-
pa Ha TIpoIecC pa3pyIeHus SMYILCHN Ha OCHOBAHWHM JIH-
TepaTypHbIX JaHHBIX [8] ObLIa MOJIyYyeHa 3aBUCUMOCTD,
oTpaxaromias BIMSHUE KOHIIEHTPAIMK XMMUYECKOTO pe-
areHTa Ha BeJIMYMHY MTOBEPXHOCTHOTO HATSIKEHMSI.

MakcumaibHble pa3Mepbl YCTOMYMBBIX Karelb
(d,» CM), KOTOpPBIE MOTYT CYILECTBOBATb B TYpPOYJIECHT-
HOM TIOTOKE IPM JIBMKEHMM CMECH II0 TPYOOIIPOBO-
JaM, OIpeeIsIIOTCS 10 BhIpaxeHuio [7—9]:

3. 6" +0,7 1 (1p -100)"7 5 **
(110 -100)** Re"' (v, -10000) ' ( p, /1000) 1,"*

dmax = 435

IIe ¢ — TOBEPXHOCTHOE HATSDKECHHUE, TIUH/CM; L, L, —
JMHAMWYECKasi BA3KOCTb Boabl U HedTH, [1yas; u, — 1u-
HeliHas CKOpOCTb MOTOKA, M/C; V, — KMHeMaTHJecKast
BSI3KOCTb 3MYJILCUU, M’/C; p, — ILIOTHOCTb HE(TH, KT/M’.

MaremaTnyeckoe ONMMCaHKUe TPOLIECcca OTCTAUBAHUS
OCHOBBIBAETCS HA M3BECTHBIX 3aKOHAX OCAXKICHUSI KarleJlb
BOIPBI ITOJ IEHCTBUEM CIUT TSDKECTH, a TAKKE Pa3ITIHOTO
poIa SMIUPUYECKUX U TIOMYySMITNPUIECKUX YPABHEHUSIX,
OIMUCBIBAIOLINX (DU3MKO-XMMUUYECKHE CBOMCTBA MaTe-
PUATBHBIX TOTOKOB, KaK (PYHKILIMM TEXHOJIOTMYECKMX T1a-
PaMeTpoB Mpoliecca 00e3BOKUBaHUST He(DTH.

OTHOCI/ITCHLHYIO 00BOIHEHHOCTh OMYJIbCUHM TI0CJIE

Tpoliecca OTCTauBaHYsI B 00J1aCTH JJAMUHAPHOTO PEXMa
OCaXICHMST MOXXHO OTpeieInThb U3 yeoBud [7, 10, 11]:

2
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IJIE ®,y, @, — CKOPOCTH CTECHEHHOIO ¥ CBOOOIHOIO OCaXK-
JIeHusI KaTlim pasmepoM d, M/c; B,, B — 00BOTHEHHOCTD
HedTH Ha BXOJE M BBIXOJAE M3 amrapara, Mac. JOu; P,
0, — TUIOTHOCTb BOIIbI M HE(TH, KT/M’; L1, — BSIBKOCTb He-
1, MIla-c, g — yckopeHue cBOOOIHOTO MafeHus, M>/c.

Pa3paboTaHHbIle MaTeMaTMYECKWE MOIETW TIPea-
CTaBJIEHbl CUCTEMOM aireOpanyeckux ypaBHEHUI
(1, 2), mpu pelIeHMH KOTOPBIX Pear30BaH alrOpUTM
MeToa TUXOTOMUU. DTOT METOA MPUMEHSETCS Takke
NpH pacuére mpoliecca oTcTauBaHus (3).

B Hacrosiiee BpeMs Tpu MPOESKTUPOBAHUY, UCCIIE-
JOBAaHUY U aHaIU3e ACHCTBYIOIIUX MPOU3BOACTB 3(-
(beKTMBHO MCMOJIB3YIOTCS KOMIBIOTEPHBIE MOJICIIH-
pyloiiue cucteMbl. M3BeCTHO MOCTaTOMHO 0OJbIIOE
kommuectBo MC, Takux kak PIPESIM 2000, HYSYS,
PRO-2 u npyrux, ucmnoab3yeMbIX B IPAKTUKE IIPOEKT-
HBIX 1 HayYHBIX paOoT.

HpI/I BCEX CBOMX OOCTOMHCTBAX HJAaHHLIE MOICIM-
pyromue IporpaMmmbl HE ITO3BOJIAIOT PACCUMUTHIBATH

Ta3 Ta3

Hedts 3
CKBa)KHH

Bona

Mpolecchl 00€3BOXMBAHMS M 00ECCONMBAHUS TIPU
TIPOMBICIIOBOM TIOATOTOBKE He(MTH M SIBJISIOTCS JOPO-
TOCTOSIIIIMMMU TIPOTPAMMHBIMU TTPOAYKTAMHU.

[ToaTOMy He TepsieT CBOE aKTyalbHOCTH Tpo0JIe-
Ma CO3[MaHUs CHEeLMATU3MPOBAHHON MOJENUpYIOLIen
CHCTEMBI, TIPUTOMHON I MAacCOBBIX MHXEHEPHBIX
PacyeToB YCTAHOBOK MIPOMBIC/IOBOI MOATOTOBKU Hed-
TH MecTopoxaeHui 3anagHoit Cubupu.

Ha 6a3e pa3paboTaHHBIX HAMHM MaTeMaTUIECKIX MO-
JeNeid IIpoLeccoB MOArOTOBKY HedTH Obuia chopMupo-
BaHa MOJIEJIMPYIOLIAs CUCTEMa TEXHOJIOTMU TTPOMBICIIO-
BOM MOATOTOBKM HE(TH, YUUTBIBAIOIIIAS B3AUMOIEHCTBIE
BCEX BXOMALIMX B HEE 3JIeMEHTapHbIX MPOLIECCOB (PUC. 2).

OnepaunoHHas
cpeaa

’ BaHk mopenei ‘

BaHk ynpasnsitowux
napameTpoB (pPeXuMbI
paGoTbl annapaTos)

BaHk usmnko-
XWMUYECKNX CBOMNCTE

Cenapauust
KanneoGpasoBaHue
OTcTanRAHUe

Puc. 2. Crpyktypa MC npoLeccos mpoMbICII0BON MOJrOTOBKM
HepTn

PaccMoTpuM OHY M3 TUITOBBIX TEXHOJNOTHIECKUX
CXeM TIOATOTOBKM He(dTH, pacueTHas cxeMa KOTOpOii
npuBeneHa Ha puc. 3. OCHOBHBIMM MOIYJISIMU pacyeT-
HOU CXEeMBI SIBJISIIOTCST TPOLIECCHI Cenapaliu, Kareoo-
pazoBaHMs1, 00e3BOXKMBAHUS, 00ECCOIMBAHMUS U arlIa-
parthbl: cemapaTopsl (Tpex(as3Hbie cerapaTophl); KOHIIE-
BBIE CenapaTophl; KarieoopazoBaTein; OTCTOMHUKH.

Jlnst MonenMpoBaHus Kaxka0ro 13 IPOLECCOB U all-
MapaToB MCIIONb30BaHBE MaTeMaTUYeCKUEe MOJIEIH,
00beIMHEHHBIE B €AMHYI0 PACYCTHYIO MOJIEIb.

[TpoBepka agekBaTHOCTM MaTeMaTMYECKUX MOJIe-
Jieli TIpoBeieHa Ha OCHOBAaHWY JIMTEPaTYpPHBIX [6—11] 1
9KCIEPUMEHTANIbHBIX NaHHBIX, Hmoay4eHHBIX OAO
«TomckHUTTWHedTr» BHK, a Take mTaHHBIX ¢ MPO-
MBIIIEHHBIX YCTAHOBOK TOATOTOBKM HE(TH MeCTO-
poxaeHuit 3anaaHoit Cubupu. CpaBHeHHE pacUETHBIX
M OKCIEPUMEHTAIBHBIX JAHHBIX JUIST Pa3UYHBIX CO-
CTaBOB CHIPbS TOBOPUT 00 UX XOPOILEM COBITANCHUM, a
TOTyYeHHbII Kputepuil @uitiepa — 06 aneKBaTHOCTU
MaTeMaTH4ecKoro omnucaHus [1-3].

B paccmotpenHoii cxeme (puc. 3) mpoLeccHl cemna-
paLyy MpOUCXOIST IIPU IMOATOTOBKE He(PTH B Tpexdas-

T'az IIpombiBHas Ta3

ToBaphas
HeDTH

Bona

Bona

Puc. 3. PacyetHas cxema YITH: K1, K2, K3 = Tpyb6onposoasi-kanneobpazosatenn, TOC-1, TOC-2 — TpexgpasHble cenapatopbl NEPBOY,
BTopou ctynerevi; O =~ oTcToniHuK, 1= neys; KCY1, KCY2 — KoHLeBble cenapaumoHHble YCTaHOBKM, P — peareHT-Aesmyibratop
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HBIX cerapaTopax ¥ KOHLEBBIX cermapallMOHHBIX yCTa-
HOBKax. Maremaruyeckasi Mofiesib TpexdaszHoro cerna-
paTopa BKJIIOYAET B ce0s1 COOTBETCTBEHHO MOJIE/b ITPO-
ecca cemnapalyu, Kotopast pacCMOTpEHa BbILE, U MO-
JIeJIM TIPOLIECCOB Karieo0pa3oBaHusl U OTCTauBaHus. B
TabJ1. | IpMBeNEHBI PE3ybTaThl pacyeTa Mmpoliecca ce-
napaimu B TOC u KCY, onpeneneHbl cOCTaBbI KK~
KO ¥ Tra30BOi (a3 Mpu MOATOTOBKE cCMeCcHU HedTeit
MecTopoxaeHuii 3anagHoit Cubupu.

Tabnuuya 1. Pe3ynbTaTsl pacyeTa npouecca cenapawmm

KoHueHTpauus, Monb. %
[asneHune Hasnexvie [asneHune
Kono- | Bxop- 0,3 MMa; 0,105 MMa; 0,105 MMa;
A1 temnepatypa | Temnepatypa | TemnepaTypa
HEHT | Hon 10°C 10°C 39°C
Motk T KCY-1 KCy-2
Hedts | a3 |Hedtb| la3 |Hedrts | la3
Co, 113 ] 0,12 | 2,01 | 0,09 | 1,93 | 0,08 | 2,06
N, 0,60 | 0,01 | 1,1 | 0,01 | 0,29 | 0,01 | 0,70
CH, |44,87| 118 | 83,01| 0,40 | 61,59 | 0,20 | 31,86
GHs | 319 | 0,83 | 525 | 0,68 | 12,29 | 0,58 | 16,84
GHg 3,62 | 252 | 458 | 239 | 12,41 | 2,26 | 22,76
i-Cy 137 | 1,63 | 1,14 | 161 | 3,23 | 1,57 | 7,07
n-Cy | 229 | 317 | 1,53 | 3,55 | 4,34 | 3,10 | 10,1
i-Cs 1,30 | 233 | 0,40 | 234 | 1,96 | 233 | 3,19
n-G | 1,64 | 307 | 039 | 30 | 1,13 | 3,50 | 3,25
Ocratok| 39,99 | 85,15 | 0,57 [ 86,34 | 1,64 | 86,77 | 2,14

B Tabn. 2 mpuBeneHbl pe3ynbTaThl UCCIEIOBAHUS
Ha MC ra3zoBbifeeHus pu noAroToBke HedTu. Ilo-
JIydeHHBbIe pe3yJIbTaThl ToKa3biBatoT, 4To B TOC-2 npu
3aJaHHBIX TEXHOJOTHMYCCKHUX TapaMeTpax MpaKThde-
CKM He TIPOUCXOIMT OTAENICHME Ta3a, MO3TOMY YCTa-
HOBKa ceraparopa IocJe 1edu, Io-BUIUMOMY, He 1ie-
JiecoobOpasHa.

Tabmuua 2. Pe3ynibTaTbl MCCAEOBaHNS [a30BblIAENEHUS NP
noAroToBke HeghTu (NPoM3BOANTENIbHOCTb M0 ChbiPbIO

129524 kr/4ac)

Annapat TOC-1 KCY-1 | T®C-2 | KCY-2
Temnepatypa, °C 10 10 41 39
Haenenve, MMMa 0,30 0,105 0,20 0,105
Pacxop rasa, kr/u 15722 197 0,02 128

Taxum o0Opa3om, pazpadoTaHHast MOJEb ITpoliecca
cerapauy He(TH TTI03BOJISIET ONPENEIUTh MaTePUAab-
HBIE IIOTOKM He(TH 1 Ta3a, ra30BhIi (DaKTop, BIAroco-
JepxaHue, (U3UKO-XUMHUYECKHE IapaMeTphl II0TO-
KOB, COCTaBbI Ta30BOi ¥ XUIKOH (a3 U y4ecTb BIMs-
HUE OCHOBHBIX TEXHOJOTMUECKMX IapaMeTpOB IIPO-
Liecca: TemrepaTypsl, AaBjieHus1, 00BOAHEHHOCTH, CO-
CTaBa IJIACTOBOI He(TH, KOJMYECTBA CTyIIeHel cera-
paly Ha XO[I Ipoliecca.

PesynbraThl pacueToB Mpolecca KarjeoOpa3osa-
HUS TIOKA3bIBAIOT, YTO B 3aBUCUMOCTH OT (DU3UKO-XU-
MITIECKHX CBOMCTB, COCTaBa, pacxona, 00BOTHEHHOCTH
Y TEMIIepaTyphl, MOCTYIAIONIETo B Karieo0pa3oBaTe/b
MOTOKA, HaOJIOAIOTCS 3HAUMTEIbHbIC U3MEHEHHUS U~
ameTpa (OpPMUPYIOILUXCS Kaledb BOAbl M pacueTHOI
JUIMHBI MECTa BBOJIA peareHTa-IeaMynbratopa (tao. 3).

Tabnuuya 3. Pe3y/bTaTsl pacyeTa npoLecca kanneobpasoBaHus

Mapaverps Kanneobpa3osatenb
K1(10°C) [ K2 (41°C) K3 (40°C)

McxogHble AaHHble

Pacxop smynbcum, Kr/4 129524 95357 92129

OBBOLHEHHOCTb, Mac. % 20,00 4,00 0,63
Pe3ynbTaThl pacyeTa

JInHenHas ckopocTb, M/C 0,83 0,58 0,57

[lnametp kanenb, MKM 268 251 245

[nunHa cexummn, M 55 38 82

Tak xak B MC, B COOTBETCTBUM C TEXHOJIOTHEN IIPO-
1eccoB, (hopMUpPYETCs CTPYKTYpPHAsI CXeMa MX B3auMO-
JEWCTBUSI, TO 3TO OOYCJIOBIMBACT B3aMMOCBSI3b BXOJI-
HBIX ¥ BRIXOTHBIX ITOTOKOB pa3InyHbIX Moayieil. [1oa-
TOMY BBIXOIHBIE XapaKTePUCTUKM pacueTa Ipolecca
KarieoOpa3oBaHysl, OCHOBHBIM M3 KOTOPBIX SIBJISETCS
MaKCUMAaJIbHBII TUAMETP Karleib, CIYXaT UCXOTHBIMU
JaHHBIMU IS pacyeTa Ipoliecca OTCTauBaHMs.

B paccmaTpuBaeMoil TEXHOIOTMUYECKOM CXEME TIPO-
LIeCChl OTCTaMBAHMS TIPOUCXOIAT B Tpex(Pa3HbIX cerma-
partopax u oTcToiHMKax. OMHOBPEMEHHO C ITPOLIECCOM
00€3BOXMBAHUS TTPOUCXOAIT MPOLIECCHl 0OECCONMBa-
Hus. g obecneyeHns TpebyeMOro KayecTBa IIOATO-
TOBKM HE(hTH MO COAEPXKAHUIO COJIel IIPU BBHICOKOI
MUHEpaIU3aly MJIaCTOBBIX BOJ HEOOXOIMMO 100aB-
JIEHHE TIPECHOM MMPOMBIBHOW BOJIBI.

Pa3paboraHHbIi MOIYIIb IIPOLIECCOB 00E3BOKMUBAHIIS
1 00eccoMBaHMsI TIO3BOJISIET PACCUMTHIBATH HEOOXOIM-
MOe€ KOJTUYECTBO N00aBISIEMO# TPOMBIBHOM BOIIbI, KO-
YeCTBO COJIeld 1 0OBOIHEHHOCTh HE(PTH Ha BBIXOJIE U3 OT-
croitHuka. CBOMCTBA BOIBI PACCUUTHIBAIICH MPH Clie-
TYIOIIMX YCTOBMSIX: MUHEPATM3AIIMS TIACTOBOM BOMIBI CO-
crapistna 60 r/n, comepXaHue coneil B MPOMBIBHOM BoIE
0,3 r/n. Pacyer KomyecTBa MPOMBIBHOM BOJIBI ITPOBOIMII-
CsI U3 YCIIOBUS TOCTYXKEHUSI KauecTBa MOATOTOBKY HeTH,
cootserctBylomeir [OCT 51858-2002 (0OBomHEHHOCTD
Hed 0,5 %, conepskanue coseil B Hedtu 100 mr/im).

Tabmuua 4. Pe3ynibTaTsl pacyeta npoLeccoB OTCTauBaHWs

obecconvBaHms
Mapamertpbl TOC-2 |OTCTONHMK
Temnepatypa, °C 41 40
BbicoTa BoAAHOM NOAYLLIKM, M 0,3 0,7
MnoTHOCTb HedTH, Kr/m? 813,6 814,0
Baskoctb Hedtn, MIMa-C 2,50 2,55
06BOAHEHHOCTL Ha BXOfE B annapat, Mac. %| 4,00 0,63
MNOTHOCTb 3MYNbCWM Ha BXOLe, Kr/M? 8223 815,2

BazkocTb aMynbCcum Ha Bxoae, Mla-c 2,77 2,59

Mpov3BoanTeNbHOCTL annapata M’/c 1,611072 | 1,57107
CkopocTb ocaxaeHna, M/C 3,8210™| 4,3810™
Bpems ocaxpenus, MyH 18 87
OBBOLHEHHOCTb Ha BbIXOAe, Mac. % 0,27 0,06
|_|J'I°OTHOCTb3I'IO,£I,I'OTOBJ'IeHHOI/I 3IMYNbCUV NPU 8255 825.0
15 °C, kr/m

BFI?:KOCTb NOLArOTOB/IEHHOM 3MYbCUM NPK 4.4 439
15 °C, mMa-c

CopnepxaHue conen B HedTn, Mr/n 125,6 9,3

PaccunTanbl MaTepuabHble OaTaHCHl M CBOMCTBA
MMOTOKOB JJISI YCTAHOBKM IPOU3BOIUTETHHOCTHIO
1 muH T HeTH B rox (Tadm. 35).
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Tabnuya 5. MatepuanbHbivi 6anaHc YIH

MapameTp Pacxoq, kr/4 [apameTp Pacxop, Kr/4
Hasxon B TOC-1| 129524 Hedtb 13 TOC-2 91796
a3 n3 TOC-1 15722 Boga n3 TOC-2 3561
Hedtb 13 TOC-1 95550 MpombiBHaA BoAa 333
Boga 3 TOC-1 18252 Hedbb 3 otcTOMHMKa| 91605
Hedtb 13 KCY-1 95353 Bopa 13 oTcTomHmKa 524
a3 n3 KCY-1 197 fas nsz KCY-2 128
a3 3 TOC-2 0,02 Hedtb 13 KCY-2 91477

Mpumedarne: ObBogHeHHOCTb Heghty — 0,06 Mac. %, coaepxa-
Hue conevt — 9,3 Mr/n

B tabn. 4 npuBeneHbl NCXOOHbIE JaHHBIE U PE3YJIb-
TaThl pacyeTa MpolLecCOB 00E3BOXMBAHUS U 00€CCOH-
BaHUSI MTPpU MOATOTOBKE HepT. B cooTBEeTCTBUM C HO-
MUHAJIBHOW MPOITYCKHOM CITOCOOHOCTHIO armapaToB B
TEXHOJIOTMYECKOI cXeMe PEKOMEH/IYETCSI UCTIONb30BaTh
T10 /IBa MapajuienbHo padoratomux TOC u oTcTolHMKA.

Pe3ynbraThl pacueToB MOKa3bIBAIOT, YTO MPU PEKO-
MEHIyeMbIX 3HAYEHUSIX TEXHOJOTMYECKUX TTapaMeTpoOB
pabOTHl YCTAHOBKHM JOCTUTAeTCS TpeOyeMoe KadeCcTBO
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MOATOTOBKM He(TH, KaK Mo Coaep>KaHUIO BOMbI, TaK U
1o coiepxXaHuio coneit. OnpeneneHbl pacxoibl HePTH,
rasza, IpeHaKHOi ¥ IMPOMBIBHOM BOIBI M UX (PU3UKO-
XUMUYECKIE CBOMCTBA.

Takke ObUTM MPOBENEHBI MCCIIENOBAHMS TI0 BIIUS-
HUIO0 00BOJHEHHOCTH BXOJHBIX ITOTOKOB B MHTEPBAJIE
ot 20 10 30 mac. %. I1pu 5TOM 06BOTHEHHOCTD TIPE-
BapUTENbHO MTOATOTOBIECHHHBIX TIOTOKOB M3MEHSIACh B
npenenax 3...10 %, a Ha BBIXOJE U3 OTCTOMHMKOB OHA
He nipesoicua 0,1 %.

PesynbraThl MOIETMPOBAHUS MPOLIECCOB KaILIeo0-
pPa3oBaHMsI M OTCTaMBaHMs MOKA3alu, YTO JAJIsI TPOU3-
BOJAMTENLHOCTU YCTaHOBOK B mpenenax 1,0...1,5 miH
T/TOI peKOMEHIyeMbIi AuaMeTp TpyOOoIpoBoda IOJI-
KeH cocTaBiaTh 0,265...0,317 M.

Takum 0Opa3oM, 1o pesyibrataM pacueToB Ha MC
MOXHO OTIpeNeNsATh MaTepuaabHBIA OamaHc TpH pa3-
JIMYHBIX TEXHOJOTMIECKHX YCIOBMSIX, TIOTyIaTh PEKO-
MEHIAlMM U OIepaTMBHbIE MPOTHO3bI MO Hambosee
3(h(GEKTUBHBIM peXXUMaM padOThl YCTAHOBOK ITPOMBI-
CIIOBO TIOATOTOBKU HE(TH.

6. Iunos B.U., Kpukynos B.B. IlporHosupopaHue (a3oBoro co-
CTOSIHMS IPUPOIHBIX HedrerasoBbix cucteM // HedrsHoe x03sii-
ctBo. — 2002. — Ne 8. — C. 102—-103.

7. Tponos B.II. [TpombicoBas moarotoka Hedtu. — Kazans: ®OH,
2000. —415¢c.

8. Memsenes B.®. Coop 1 moAroTOBKa HEYCTOMYMBBIX SMYJIBCHI Ha
npombicaax. — M.: Henpa, 1987. — 144 c.

9. Meprymes JI.II., [lenukaes P.T. Pacuer ckopoctu TpaHCciopTipoBa-
HMS BBICOKOOOBOIHEHHOH 3MYIbCHU TI0 TPYOOIpOBOMYy 063 ee pac-
croennst // Hedrenpomsiciooe meno. — 2001, — Ne 12, — C. 25-28.

10. Jyromxkun ILC., OyHiomkun M.M. CoopHuK 3a1ay 1o coopy u
TIOATOTOBKE He(hTH, Ta3a M BOmbl Ha mpoMeiciax. — M.: Henpa,
1985. - 135¢.

11. Jlorunos B.W., Jlanuna E.f., Jyniomkun WM. Pacuer npouecca
o6e3soxuBanust Hedreit // Hedranoe xossiictBo. — 1991, — Ne 7.
- C.30-32.

12. Dmvmpmxanos P.T., Jlem6epanckuii P.A. OCHOBBI TEXHOJIOTHYECKIX
pacuéToB B Hedremepepabotke u Heprexumuu. — M.. Xumus,
1989. — 192 c.





