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AHHOTAIIUA
By 6utupyB ManakaBuii UIIH/1a UCCUKINK AJIMAIITUPTHY annapaTiapy U
MOJEPHU3ALMA KWINH/IN.

butupys manakaBuii uiu 6 6061aH Ba 6 TUCT rpaduK KUCUMIaH HOOparT.

AHHATALISA

B  nmanHO#l  BBIMyCKHOM  KBaJM(UKAIMOHHOW paboTe Mpou3BelICHA
MOJIEpHHU3AIs TEIJIOOOMEHHBIX YCTPOWCTB C LEIbI0 CHUKEHHUSI SHEPreTUYECKUX
3arpaT. OCHOBHOH LIEJIbIO MOJIEPHU3AIIMYI TEMIIO0OMEHHBIX YCTPOUCTB SIBIISETCA
YIIYUIICHHE TEXHOJIOTMYECKUX IIapaMETPOB allapaToB C LEJIbK CHUKEHUS
DPHEPreTUYECKUX 3arpaT, a TakkKe B TapAaHTUPOBAHHOM IOBBIIIEHUU HX
MIPOU3BOIUTEIILHOCTH, CHIDKEHUU PAcX0/ia TOIUIMBA U YBEITUYCHUHU CPOKA CITY>KObI
TEIJIO0OMEHHBIX YCTPOUCTB. JIOCTMKEHHME 3THX IeJIel OCYIIECTBISIETCS 3a CUeT
MaKCUMU3ALMA TEII000MEHa, MUHUMM3ALUU TEIUIOBBIX IMOTEPb, ONTHMH3aLUU
pacnpeneneHus: TeMIIepaTyp, CKOPOCTEM U MacC MaTEpPHAIBHBIX IIOTOKOB Ha BCEX
ydacTKax TEeII000MEHHOTO IpoLecca.

Jlns  pemieHus 9TUX 3a7a4 B JaHHOW KBalM(UKAIIMOHHOW pabote
IPOU3BENIEHO JE€TAJIbHOE 00CIe0BaHNE JIMHUN TEIUIO0OOMEHA, a 3aTeM, UCXO0/Is U3
NoJAPOOHOI0 aHajau3a MOJYYEHHBIX JAHHBIX, Pa3padOTaHO HECKOJIbKO BapUaHTOB
KOMIUIEKCHOW PEKOHCTPYKIUHU, O00ECHeYMBAIOIINX JTOCTHKEHUE MOCTABIEHHBIX
LIETICH.

Ha ocHOBaHMM TEOpPETHMUECKMX M HSKCHEPUMEHTAIbHBIX HCCIIEI0BAHUMA
MOJy4YeHbl 3aBUCHMOCTH, HEOOXOJMMBIEC NIJIsi pacueTa OCHOBHBIX MapaMeTpoOB
anmnapara TMPUMEHUTEIBHO K HCIOJIb30BAHUIO B KOHKPETHBIX XHMHYECKUX
IIPOU3BOICTBEHHBIX IIPOLIECCAX.

BrinyckHas kBanu@ukamonHas paboTa COCTOUT U3 6 TJIaB MOSCHUTEIBHON

3aMKUCKU U 6 TUCTOB rpauuecKor YacTH.



AN ANNOTATION

In this final qualifying work modernized heat exchangers to reduce energy
costs. The main purpose of the modernization is to improve the heat transfer
devices of technological parameters of devices to reduce energy costs, as well as a
guaranteed increase their productivity, reduce fuel consumption and increase the
lifetime of heat exchangers. Achievement of these objectives is achieved by
maximizing the heat transfer to minimize heat losses optimize the distribution of
temperature, velocity and mass flow of material at all parts of the heat exchange
process.

To solve these problems in the qualifying work produced a detailed survey
of the heat exchange line, and then, on the basis of a detailed analysis of the data,
developed a number of complex reconstruction of ensuring the achievement of the
goals.

Based on theoretical and experimental studies prepared according to the
necessary parameters for calculating the main unit with respect to the use of
specific chemicals in industrial processes.

Graduate work consists of six chapters and an explanatory note 6 sheets of

graphics.
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I'nasa 1. TexHogornueckast 4acTtb. Temi000MeHHUKH.

1.1. Temnoo0MeHHas anmaparypa.

[Iporeccrl Temao000MeHa UTPalOT BaXKHYIO POJIb B COBPEMEHHON TEXHUKE.
OHU TpUMEHSIOTCS BCIOAY, TJ€ BO3HHUKAeT HEOOXOJUMOCTh HarpeBa WM
OXJIAKACHUS Cpefbl sl ee 00padoTKu M yrunuzauuu Teria. OCOOEHHO MIUPOKO
MPOIECCH TEIII0O0OMEHa HCIONB3YIOT B XUMHUYECKOH, He(TenepepadaThIBatoOIIEeH,
DHEPreTUYECKOM, METAJUIyPTMYECKOM ¢ IUIIEBOW  NPOMBIIUICHHOCTH. B
XUMHUYECKON MPOMBIILICHHOCTH TEIIOOOMEHHOE O0OpYJIOBaHHE COCTABISECT IO
Becy u croumoctu 150)- 18% or Bcero obOopynoBaHus, a B
HedTenepepadarsiBaromiein — 10 50 %.

B temiooOMeHHBIX anmaparax Terionepeaaya oT OJHOM Cpelbl K Ipyrou
yepe3 pa3fesIioNlyl0 UX CTEHKY OOycioBlieHa psaoM (aKTOPOB U SBIISETCS
CJIO’KHBIM MPOLIECCOM, KOTOPBIM MPUHSITO Pa3eisaTh HA TPU JIEMEHTAPHBIX BUA
TEIJI000MEHA: TEeIUIONPOBOIHOCTh, KOHBEKIIMIO U TEIUIoBoe wu3nyueHue. Ha
MPaKTUKE JTH SBJICHUS HE O00O0COOJCHBI, HAXONIATCS B KAKOM-TO COYETAHWUU U
MPOTEKAIOT OJHOBPEMEHHO. JJi TemIOOOMEHHUKOB HAauOOJIbIIee 3HAUEHUE UMEET
KOHBEKTUBHBIN TEIMIOOOMEH WJIM TEIUIOOT]ada, KOTOpas OCYIIECTBIACTCS TMpU
COBOKYITHOM U OJHOBPEMEHHOM JICUCTBUU TEILJIOMPOBOIHOCTA U KOHBEKITUU.
[Ipouecchl  TemooOMEHAa OCYHIECTBISIOTCS B TEIVIOOOMEHHBIX — ammaparax
Pa3TUYHBIX THUIIOB U KOHCTPYKIIUH.

I[To cnocoOy mepegaun Temyia TeIJIOOOMEHHBIE amnmapaThl JEIsAT Ha
MOBEPXHOCTHBIE M CMECUTEIbHBIC. B MMOBEPXHOCTHBIX ammaparax pabodue Cpesibl
OOMEHMBAIOTCA TEIJIOM Yepe3 CTCHKH W3 TEIUIONPOBOAHOTO MaTepHayia, a B
CMECUTENbHBIX  amnmaparax Teruio Mepelaerca Mpu  HEMOCPEeACTBEHHOM
nepeMEIIMBaHUU PAOOUHX CPE]I.

CwmecuTenbHbIe TETNIOOOMEHHUKHU 10 KOHCTPYKIIUU MPOIIE MOBEPXHOCTHBIX:
TEIIO B HUX UCIOJb3yeTcs nojinee. Ho OHU MPpUTOAHBI UL B TEX CIydasiX, KOTaa

MO0 TCXHOJIOTMYCCKHUM YCJIOBHAM IIPOHU3BOACTBA JOITYCTHMO CMCHICHHC pa60‘-II/IX

cpen.



[ToBepXHOCTHBIE TEIIIOOOMEHHBIE amnmaparbl, B CBOIO OYepeilb, JAENATCS Ha
peKyIepaTUBHBIE U pereHepaTHUBHBIC. B peKkynepaTuBHBIX anmaparax TemI000MeH
MEXIY PAa3JIUYHBIMHA TEIMJIOHOCUTEISIMUA TPOUCXOJIUT YEPE3 Pa3ACIUTEIbHbBIC
CcTeHKHU. [Ipy 3TOM TEmI0BOM MOTOK B KAXKJIOM TOUKE CTEHKU COXPAaHSET OJHO U TO
K€ HamnpaBieHWe. B pereHepaTWBHBIX TEIUIOOOMEHHHKAX TETUIOHOCHTEIN
IIOIIEPEMEHHO COIPUKACAIOTCSA C OJHOW U TOM K€ IOBEPXHOCTHIO Harpesa. Ilpu
OTOM HAIPaBJICHUE TEIUIOBOIO MOTOKA B KaXJOW TOYKE CTEHKU IIEPUOJUYECKU
MeHseTcs. PaccMoTpuM peKylepaTUBHBIE TIOBEPXHOCTHBIE TEIUIOOOMEHHHUKH

HENPEPBIBHOTO ACUCTBUS, HanOOJIee PacCpOCTPAHEHHBIE B TPOMBIIIJIEHHOCTH.
1.2. Ko:xkyxoTpy0uaTbie TeNJIO0OMEeHHUKH.
OCHOBHBIMHU 3JI€MEHTAMHU KOXKYyXOTPYyOUYaTBIX TEIUIOOOMEHHUKOB SIBIISIOTCS

Ny4ykd TpyO, TPyOHBIE pEIIeTKH, KOPIYyC, KpPBIMKH, natpyOku. KoHibl TpyO

KperATcs B TpyOHBIX pelIeTKax pa3BajbllOBKOW, CBAPKOM U MAlKOM.

Puc 1.1. KoxyxoTpy0Ouarblii TeIs1I000MEHHUK.
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JInst  yBeIMYEHHMS CKOPOCTH [JBHMJKEHHsS TEIUIOHOCUTENIEH C  ILEJIBIO
UHTCHCU(DHKAIIMN TEII000MEHa HEPEIKO YCTAHABIMBAIOT MEPETOPOAKH KakK H
TpyOHOM, TaK ¥ MEKTPYOHOM IPOCTPAHCTBAX.

KoxyxoTrpyOuarble TEmIOOOMEHHUKH MOTYT OBITh  BEPTUKAJIBHBIMH,
TOPU3OHTAJIBPHBIMM M HAKJIOHHBIMH B  COOTBETCTBUM C TpeOOBaHUSAIMU
TEXHOJIOIMUECKOro Impolecca WiM yao0cTBa MOHTaxka. B 3aBHCHMMOCTH OT
HEJIMYUHBl TEMIIEPAaTYpHBIX YHAJIMHEHUH TpyOOK M KopIyca HPUMEHSIOT
KOXKYXOTpyOdaTble TEIUIOOOMEHHUKU JKECTKHUM, TOMYKECTKOM M HEXECTKOU
KOHCTPYKLIH.

Anmapartsl  KECTKOW KOHCTPYKLUHH HCHOJB3YIOT NIPH CPABHUTEIBHO
HEOOJIBIIMX PA3HOCTSAX TEMIEPATYyp KOpIyca U IMy4yKa TpyO; 3TH TEIJI000OMEHHUKH
OTJIMYAIOTCS IIPOCTOTON YCTPOUCTBA.

B k0oXyxoTpyOuaThlX TEIJIOOOMEHHHUKAX HEXKECTKOM  KOHCTPYKLHMH
[IPEAyCMaTPUBACTCS BO3MOXKHOCTb HEKOTOPOr0 HE3aBUCHUMOIO IIEPEMEICHUSA
TEIJI000OMEHHBIX TPYO U KopIlyca JUlsl YCTPAaHEHHs! JOTIOJHUTENbHBIX HAMPSKEHUN
OT TEMIIepaTypHbIX yIIuHEHUH. HeXecTKOCTh KOHCTPYKUMU OO€CIeunBaAETCS
CAJIbHUKOBBIM YIUIOTHEHHEM Ha maTpyOke win kopmyce, nmydkoM U oOpa3HbIX
TpyO, NOJABHKHON TPYOHOM pEIIETKOM 3aKPBITOTO M OTKPBHITOrO THUIIA.

B ammaparax nomyXecTKoM KOHCTPYKLMH TeMIepaTypHble AedopManuu
KOMIICHCUPYIOTCS ~ OCEBBIM  C)KATHEM WM PACIIMPEHUEM  CIELMAJIbHBIX
KOMIIEHCATOPOB, YCTAaHOBJIEHHbIX IMa Kopmyce. [lomykecTkass KOHCTpYKIUs
HAJIC)KHO 00€CTeYyMBaeT KOMIICHCALMI0O TEMIEPATYPHBIX AePopMalliii, eciu OHH
He npeBbimarT 10—15 MM, a YCIIOBHOE JIaBJICHHE B MEXTPYOHOM MPOCTPAHCTBE

2
CcOCTaBIIICT HE Ooee 2,5 kre/cMm” .

1.3. DaemeHTHBbIe (CeKIMOHHBbIE) TENJI000MEHHUKHU.

OTH TEIJIOOOMEHHUKH COCTOSIT M3 MHOCJIACAOBATCIbHO COCANMHCHHBIX
BHCMCHTOB—CGKHHﬁ. CoueTtaHue HECKOJIbKUX 3JIEMEHTOB C MaJjbIM YHCJIOM TPY6

COOTBETCTBYET MPUHUMUIIY MHOIOXOJOBOIO0 KOXYyXOTpyOuaToro amnmapara,
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paboTaroiiero Ha HamOoJiee BBITOJHOM CXeMe — MPOTUBOTOYHOUN. DJIEMEHTHBIC
TEII000MEHHUKH S()PEKTUBHBI B cllydae, KOT/a TETUIOHOCUTEIIH JBUXKYTCS C
COM3MEPUMBIMHU CKOPOCTSIMH 0€3 M3MEHEHHUsI arperaTHoro coctosHus. Mx Takke
11es1eco00pa3Ho MPUMEHSTh MPU BBHICOKOM JIaBJICHUU padouyux cpea. OTcyTcTBHE
MEPETOPOJIOK CHIDKACT THUAPABINYECKUE COMPOTHBIICHUS W YMEHBIIACT CTETICHBb
3arps3HEHUST  MEXTPYOHOTro  mpocTpaHcTBa. (OpHAKO IO  CPaBHEHUIO C
MHOTOXOJIOBBIMA  KOXKYXOTpyOYaThIMH  TEIJIOOOMEHHUKAMHU  DJICMEHTHBIC
TEIJIOOOMEHHUKN MEHee KOMIAKTHBI U 0oJiee JOPOTH W3-3a YBEIMYCHHS YHCIIa
JOPOTOCTOSIIIIMX ~ DJIEMEHTOB  ammapaTa—TpyOHBIX  pEIIeTOK,  (IaHIEBBIX
COCTMHECHMM, KOMIEHCAaTOpoB U ap. [loBepXHOCTh TEmI00OMEHAa OJHOW CEKIUU
MIPUMEHSEMBIX 3JIEMEHTHBIX TEII000MeHHUKOB cocTaBiser 0,75—30 MZ, YHCJIIO

TpyOok — oT 4 10 140.

Puc 1.2. DneMeHTHbIN (CEKIIMOHHBIN) TETIOOOMEHHUK.

1.4. JAByxTpyOHbIe TenJIOOOMEHHMKH TUIA “Tpyda B TpyOe”.

TermmooOMEHHUKH OSTOTO THINA COCTOAT W3 pAla MOCIEI0BATEIHHO
COEJMHEHHBIX 3BeHbeB. Kaxkmoe 3B€HO Mpe/iCcTaBIseT COOOM JIBE€ COOCHBIE TPYOBHI.

s ynoOCcTBa YMCTKU U 3aMEHbI BHYTPEHHHE TPYOBbl OOBIYHO COEIUHSIOT MEXIY
10



co0ol «kamayamMu» WM KojdeHamu. JIByXTpyOHbIE TEMJIO00OMEHHUKH, UMEIOLIUE
3HAYNTEIBHYIO TOBEPXHOCTh HArpeBa, COCTOST W3 psia CEKIUH, MapauieTbHO
COCIMHEHHBIX KOJUIEKTOpaMu. Ecim OogHUM W3 TETUIOHOCHUTENICH SIBISICTCS
HACBIIIEHHBIN Map, TO €ro, Kak MpaBWIO, HAMPABISAIOT B MEXTPYOHOE (KOJIBIIEBOE)
MPOCTPAHCTBO. Takue TETIOOOMEHHUKH YacTO MPUMEHSIOT KaK KUIKOCTHBIC WITH
razoxxusikoctuoie. [TogdopoM nuamMeTpoB BHYTpPEHHEH U Hapy)HOU TPyO MOMKHO
obecrieunth 00euM paboyuM  cpellaM, VYYacTBYIOIIMM B  TEIJIOOOMEHE,
HEOOXOMMMYIO  CKOPOCTh  JJIi  JOCTMDKCHHSI  BBICOKOM  MHTEHCHUBHOCTH
TEII000MeHa.

[IpeumymiecTBa ABYXTPYOHOTO TETUIOOOMEHHHMKA: BBICOKHM KOA(PHUITEHT
TEIJIOOTAAYH, MPUTOJHOCTh IS HarpeBa WM OXJAXKIACHHUS Cpel MPH BBICOKOM
JABJICHUU, IPOCTOTA U3TOTOBJICHUS, MOHTaXKa U OOCITY>KUBaHHUSI.

Hemoctatkn nBYXTpyOHOTO TEMIOOOMEHHUKA — TPOMO3AKOCTh, BBICOKAs
CTOMMOCTh BCJIEJICTBHE OOJBIIOTO pacxojla MeTajla Ha HapyKHbIe TPyObI, HE

Y4aCTBYIOIIUC B TCHHOO6M€H€, CJIOKHOCTBb OYMCTKH KOJBbLICBOI'O IIPOCTPAHCTBA.

mEEEE pip= i
- = = .
" ]

Puc 1.3. JIByxTpyOHBI TEIUIOOOMEHHUK THTIA “TpyOa B TpyOe”
11



1.5.

CnenuajbHble BUAbI TEIJIO0OMEHHUKOB.

1.5.1. Burble TeNJ1I000MEeHHHUKH.

HOBerHOCTB Harp€Ba BHTBIX TENJI000MEHHHUKOB KOMIIOHYCTCA M3 psaa

KOHIOCHTPHUYCCKHUX 3MCCBHUKOB,

12

3aKIIOYCHHBIX B KOXYX H 3aKpPCIIICHHBIX B

COOTBETCTBYIOIINX
rojiokax. TeIIOHOCUTEIHN
JIBIDKYTCSL IO TPyOHOMY U

MEXTPyOHOMY
MPOCTPAHCTBAM. Buteie
TEIUVIOOOMEHHUKH  IIHPOKO
MPUMEHSIOT B  ammaparype
BBICOKOTO  JIaBJICHUSA  JUIS
MIPOIIECCOB pasneneHus
ra3oBBIX CMECEH METOIOM
rIIyOOKOTO OXJIaXICHUS. DTH

TEMI000MEHHUKHU

XapaKTEePHU3YIOTCS
CITOCOOHOCTBIO K

CaMOKOMIIEHCAIUH,
JIOCTaTOYHOM JUIS
BOCTIpUSTHS Aepopmaruii ot

TeMIepaTypHbBIX

HaIIpsSKCHUM.

Puc 1.4. Buron

TEIIOOOMEHHHUK.



1.5.2. [lorpy:kHble TENJI1000MeHHUKH.

TennooOMEHHUKH 3TOTO THUIA COCTOSAT W3 IUIOCKUX WU LWJIMHIPUYECKUX
3MECBUKOB (QaHAJOTMYHO BUTHIM), TIOTPY)KEHHBIX B COCYZ C JKHJAKOW paboueit
cpenon. BcemencrBue Masiol CKOPOCTH OMBIBaHUS JKUJIKOCTBIO M HU3KOM
TEIUIOOT/A4Yd CHAPYKU 3MEEBUKA TOTPYKHBIE TEIUIOOOMEHHUKHU SIBIISIOTCS
HeJocTaToyHO A exkTuBHBIMU anmnapatamu. VX 1enecoobpa3Ho HCIOIb30BaTh,
KOI/Ia >KuJKas paboyasi cpela HaxOJIUTCA B COCTOSIHUM KHUIICHUS WU HMEET
MEXaHMYECKHE BKJIIOUCHMS, a TakKkKe Mph HEoOXOAUMOCTH MPUMEHEHUS
MOBEPXHOCTH HAarpeBa W3 CIEHHAIBHBIX MaTepHalioB (CBUHEN, KEpaMHKa,
dbeppocunua u 1ip.), 11 KOTOPBIX (popMa 3MeeBrKa Hanbosee mpueMieMa.

1.5.3. OpocuTesibHbIE TENJI000MEHHUKH.

OpocurenbHble TEINIOOOMEHHUKHU TPENICTABISIOT COOOM PsiJi pacloI0KEHHbIX
OJIHA HaJl IPyTod IMPsIMBIX TPYO, OpOIIaeMbIX CHApPYXHU BOJIOM. TpyObl COeAUHSIOT
CBapkoM WM Ha (QuaHmax TMpud TOMOIIM  «Kajadei». OpocurenbHble
TEIIOOOMEHHUKHU MPUMEHSIOT TJIaBHBIM 00pa30M B KaYECTBE XOJIOJUILHUKOB IS
KUJIKOCTEW M Ta30B WIM Kak KoHJeHcaTtophl. Opolraromias Boja pPaBHOMEPHO
MO/IaeTCs CBEPXY uepes kenod ¢ 3ydouarbiMu kKpasmu. Boga, oporaroriast TpyoOsl,
YAaCTUYHO HCHapsieTCs, BCIEJICTBHE UEr0 pacxol €€ B  OPOCHUTEIbHBIX
TEMJI000OMEHHUKAX HECKOJbKO HUXKE, YeéM B XOJOJWIbHUKAX JIPYTUX THIIOB.
OpocutenbHble TEIUNIOOOMEHHUKHA — JOBOJBHO TPOMO3JKHUE ammaparbl; OHH
XapaKTepU3yrTCS HU3KOM HWHTEHCHUBHOCTHIO TEIJI0OOOMEHa, HO TMPOCTHl B
W3TOTOBJICHUH W JKCIUTyaTtanuu. VX mpuUMEHSoT, Korjaa TpeOyeTcs HeOosbImas
MPOU3BOJIUTEIIBHOCTh, & TAKXKE MPU OXJIAKIECHUM XMMHYECKU arpeCCUBHBIX CPE.l
WM HEOOXOJAMMOCTH TMPUMEHEHHS TOBEPXHOCTHM HAarpeBa U3 CIEHHATbHBIX
MaTepHaioB (HAmpUMep, JUIsl OXJAXKACHHS KHCJIOT MPUMEHSIOT amnmaparbl U3
KHCJIOTOYIOPHOTO (heppOoCuiinia, KOTOPBIM MI10X0 oOpabaThiBaeTCs).

PeOpucrpie Ten1000MeHHUKH.

Pebpucthie TEMIOOOMEHHUKH NPUMEHSIOT 7S YBEJIWYEHUS TEIIO0OMEHHOU

MOBEPXHOCTU OpeOpeHrueM C TOW CTOPOHBI, KOTOpas XapaKTepHU3yeTcs

HauOOIBIIMMH TCPMUUICCKUMHU COIMPOTUBJICHHUAMU. Pe6pI/ICTBIe TEII000MEHHHUKH
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(xanopudepsl) HCHONB3YIOT, HANpHUMEp, MPU HATPEBAHWU MAPOM BO3AyXa WIH
ra3oB. BaxHbIM ycrnoBueM 3¢ (GEKTHBHOTO HCIOJB30BaHUS pedep SBISETCS X
IUIOTHOE COMPUKOCHOBEHHE C OCHOBHOM TpyOOW (OTCYTCTBHE BO3IYIIHOM
MPOCIIONKN), a TAKKe palldOHAIBHOE pa3MellleHue peodep.

Pebpucthie TEMI000MEHHUKH MIUPOKO MPUMEHSIOT B CYIIMJIBHBIX YCTAaHOBKAX,
OTOIHUTENIBHBIX CUCTEMAX U KaK SKOHOMaN3€EPBHI.

1.5.5. CnupanbHble TENJI000MEHHUKH.

B cnupanbHbIX TemI000MEHHHMKAaX MOBEPXHOCTh HarpeBa oOpasyeTcsl AByMs
TOHKMMHM METAUIMYECKUMH JIMCTaMH, IPUBAPEHHBIMM K Pa3JIeIUTEbHON
neperopojke (KepHy) M CBEpHYTBHIMU B BHUAE crnupained. i npugaHus auctam
KECTKOCTU W TMPOYHOCTH, a TaKXkKe s (PUKCUPOBAHUS PACCTOSHHS MEXIY
CHUpAISIMU K JIMCTaM C OOEUX CTOPOH IMPHUBAPEHbl TUCTAHIIMOHHBIE OOOBIIIKH.
CnupanbHble KaHaJIbl MPSIMOYTOJIBHOTO CEYEHHsI OrPaHUYMBAIOTCS TOPLOBBIMH
KpBIIIKaMU.  YIUIOTHEHME  KaHaJOB B  CHHUPaJbHBIX TEMJIOOOMEHHUKaX
OCYUIECTBIISIOT pa3nuyHbiMU criocodamu. Hanbonee pacripoctpaneH crnoco0, npu
KOTOPOM KaXKIbld KaHaJI C OJHOM CTOPOHBI 3aBAapUBAIOT, a4 C IPYTrOM YIUIOTHSAIOT
IJIOCKOM TPOKJIAJIKOM. IIpu 3TOM NPEIOTBPALLACTCS CMELLEHUE
TEIJIOHOCUTENIE, a B CiIy4ya€ HEIJIOTHOCTH MPOKIAJKH HapyX y MOXKET
MIPOCAYMBATHCS TOJBKO OJIMH W3 TeroHocuteneil. Kpome Toro, Takoit cmoco6
YIUIOTHEHUS JAaeT BO3MOXHOCTD JIETKO YACTUTH KaHAJIBI.

Ecnu matepuan mpokiIaJKku pa3pyliaeTcsi OJHUM U3 TEIUIOHOCUTENEH, TO OJUH
KaHaJl 3aBapUBaIOT ¢ 00eux CTOpoH (“Tayxoi” KaHai), a JAPYrod YIJIOTHSIOT
IJIOCKOM mpoknaakou. [Ipu 3Tom “rimyxoit" kaHalm HEAOCTYIEH ISl MEXaHUYECKOM
OUYHUCTKH.

VYIIoTHEHHE TUIOCKOW TMPOKIAAKONM 000MX OTKPBITHIX (CKBO3HBIX) KaHAJIOB
OPUMEHSIOT JIMIIb B TEX ClydYasX, KOrja cmelleHue pabouux cpea (mpu
HapyIICHUH TePMETUYHOCTH ) O€30MaCHO M HE BBI3BIBAET MOPUYU TEIIOHOCUTENEH.

CkBO3HBIE KaHajbl TaKKe MOXXHO YIUIOTHUTh, INpU Oojiee WIM MeEHee
MOCTOSIHHOM JIaBJICHUM B KaHalax, chupajbHbIMU U-00pa3HbIMU MaH>KETaMU,

MMPpUKUMaCMbIMHU CHJION BHYTPCHHCI'O AAaBJICHW K BBICTYIIAM B KPBIIIKCE.
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CrupasibHble  TEIMJIOOOMEHHHMKM  OTJIMYAIOTCS  KOMIIAKTHOCTBIO, MaJIbIMU
TUAPABINYECKUMU  CONPOTUBICHUSAMU W 3HAYUTEIBHOW  HWHTEHCHUBHOCTBIO
TerI000MeHa IPY MOBBIIICHHBIX CKOPOCTSAX TETJIOHOCUTENEH.

HenocraTku cnupanbHbIX TEMNIOOOMEHHUKOB — CJIOKHOCTh WM3TOTOBIIECHUS U
PEMOHTa, HEBO3MOXHOCTh MPUMEHEHHS WX TPH JABJICHUU pabOUYMX CpeJll CBBILIC

10 xre/cm>.

Puc 1.5. CnupayibHbIN TETII0O0OMEHHHUK.
1.5.6. [11acTuHYATHIEC TEINJIOOOMEHHUKH.
B  mocnegHee  Bpems  pacmpoCTpaHEHbl — IJIaCTHHYAThle  pa30OpHBIC

TCHJIOO6MCHHI/IKI/I, OTIIMYArMMCCa HWHTCHCHUBHBIM TGHHOO6M€HOM, HpOCTOTOfI
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W3TOTOBJICHHSI, KOMIIAKTHOCTBIO, MAJIBIMU TMAPABINYECKHUMU CONPOTUBIICHUSIMU,
yI0OCTBOM MOHTaKa M OYHCTKH OT 3arpsS3HEHUN.

OTH  TEMIOOOMEHHUKH COCTOSIT W3 OTHAEIBHBIX IIACTHH, pPa3AeleHHBIX
PE3MHOBBIMU TNPOKJIAJAKAaMH, JBYX KOHLEBBIX KaMmep, paMbl M CTSKHBIX
6onToB.IlmacTuHBI MITAMIYIOT U3 TOHKOJMUCTOBOUM cTanu (tommuHa 0,7 mm). [Jlns
YBEJIMYEHUS IOBEPXHOCTH TEIUIOOOMEHA U TypOyJau3aluy MOTOKA TETJIOHOCUTENS
IPOTOYHYIO YacTh IUIACTUH BBIIOJHAIOT TOPPUPOBAHHON MM PeOPUCTOM, TpUUEM
ropsl MOTYT OBITh TOPU3OHTAIBHBIMH WJIM PACIOJIOKEHBI “B €Ky’ (mar rodp
11,5; 22,5; 30 mm; BeicoTa 4—7 MM).

K mnactiHaMm NpUKIEHBAIOT PE3MHOBBIEC NMPOKIAIKH KPYIVIOW U CHEHHAIBHOU
dbopMBI AN TepMeTH3allMM KOHCTPYKIIMHU; TEIJIOHOCHTENh HAIPaBISIIOT JHOO
BJI0JIb TUIACTUHBL, JTUOO Yepe3 OTBEPCTUE B CIEIYIOMIMNA KaHAJI.

JIBWKE€HUE TEIUIOHOCHUTENEH B IUIACTHHYATBIX TEIUIOOOMEHHHKAX MOXKET
OCYLIECTBIATHCA MPSIMOTOKOM, IPOTUBOTOKOM M 10 CMEIIAHHOM CXEMeE.
[ToBepxHOCTH TETUIOOOMEHA OJTHOTO ammapara MOKeT U3MEHIThCS oT 1 10 160 M2,

quCIIo ItacTiH—oT 7 1o 303.

Puc 1.6. ITinacTuHYaThIil TEINIOOOMEHHHUK.
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B mnacTuHYathlXx < TEMIOOOMEHHHMKAaxX  TeMIlepaTypa  TEIUIOHOCHUTEINS
orpannuuBaetcsi 150°C (¢ yuyeTom CBOMCTB pe3MHOBOM MPOKJIAIKH), JABICHUE HE

2
JOJDKHO TpeBbImaTh 10 kre/cMm”.

1.5.7. I'pa¢duToBBIE TENJIOOOMEHHUKH.

DT TEIUIOOOMEHHUKH  COCTAaBJSIOT  OTACIbHYIO  Tpyniy.  Beicokas
KOPPO3HWOHHAsI CTOMKOCTh M 3HAYMTENIbHAS TEIJIONPOBOJHOCTh JACNAlOT rpadur
HE3aMEHHUMBIM B HEKOTOPBIX MPOU3BOJICTBaX. [[pOMBINLIEHHOCTHIO BBIMTYCKAIOTCS
0JIOUHBIC, KOXXYXOTpyOuUaThle, OpPOCHUTEIbHBIE TEIUIOOOMEHHUKH M TIOTPY)KHBIC
TEINIOOOMEHHBIE PJIEMEHTEI.

brounblii rpaduUTOBBIM TEIMJIOOOMEHHUK MPENCTABISET COOOW OJMH WU
HECKOJIBKO TMPSMOYTOJIbHBIX WM ITWJIHHIPUYCCKUX OJIOKOB, HMEIOIIUX JBE
CHUCTEMbl HEIMEPECEKAIOMINXCS, MNEPHEHAUKYISIPHBIX OTBEPCTHUM, CO3AAIOIIUX
MEPEKPECTHYIO CXEMY JBWXKEHMS TeruioHocuTene. Kaxnaas cucrema OTBEpCTUM
UMeEeT TpauTOBbIE KPBIIIKK JJI1 BBOJA U BbIBOJA paboumx cpea. Ha kpwimiku
HAKJIaIbIBAIOT METAJUTMYECKUE TTUTHI U CUCTEMY CTATHBAIOT 00JITamMu, cO3/1aBas B

rpaduTe HaMMeHee OTacHbIE HANPSKEHUSI COKATHS.

puc 1.7. I'padutoBbie TEIIIO0OMEHHUKHU.
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1.6. Pa3BuTHe BHICOKOTEXHOJOTMYHBIX MIPOU3BO/ICTB Ha 0a3e MHHOBALIMIA.

Pa3Butne BBICOKOTEXHOJIOTUUYHOI'O CCKTOpPa OKOHOMHUKH  CTAHOBHTCA
ONpCACIIAOIINM CbaKTOpOM 9KOHOMHYCCKOI'O POCTA, TaK KaK IICPCXOJ SKOHOMHUKHU
Ha IIPpOU3BOJACTBO BBICOKOTE€XHOJIOTUYHOU MMpOaAYKIINHN COIMPOBOKIACTCA
KapaAnHaJIbHbBIM  CHMKCHUCM  YPOBHA MATCPHUAIOCMKOCTH W SHCPIrOCMKOCTHU
IMpOnU3BOACTBA, pOCTOM IMPOU3BOAUTCIIbBHOCTHU Tpyaa H ITIOBBINICHUCM
KOHKypeHTOCHOCO6HOCTI/I O9KOHOMMKH CTpaHBbI. HOSI/IHHH V30ekncrana
Ha MUPOBOM PBIHKC BBICOKOTEXHOJIOTUUHOM NPOAYKIIMM M YCIYyI' IIOCTCIICHHO
YCHUIINBAXOTCA, YTOOBI COOTBETCTBOBATH B ICPCIICKTUBC 3HAYUTCIbHOMY HAY4YHO-

TCXHOJOIMYCCKOMY IMOTCHIO ALY CTPAHBI.

1.6.2. UnHOBaUMHU B BLICOKOTEXHOJIOTHYHbIE CEKTOPBI.

Kax ormeTni riaBa Hamero rocynapctsa M. A.KapuMoB B cBoeM JJ0KIa/ie Ha
3acelaHuM MPABUTEJIHCTBA M0 UTOTAM COLIMATIbHO-2KOHOMUYECKOTO Pa3BUTHS
ctpansbl B 2010 rogy u Baxuelmum npuoputeram Ha 2011 roa, «cama moruka
peanu3anuu A0JArOCPOYHOM CTPATErHYeCKOM 11eJIh SKOHOMUYECKOTO Pa3BUTHUS
CTpaHbl BBIIBUTAET B KaUeCTBE OCHOBHOIO npuoputera Ha 2011 rox npomomxeHue
HAYaTON C MEPBBIX JHEH HE3aBUCUMOCTH MOJTUTHKU CTPYKTYPHBIX
npeoOpa3oBaHUM U OTIEPEIKAIOIIETO PA3BUTHUS BBICOKOTEXHOJIOTUUHBIX
COBPEMEHHBIX OTpAacCIIeld U MPOU3BOJICTB, HAITPABJICHHOW HA MOBBIILICHHUE
KOHKYPEHTOCTIOCOOHOCTH U YKPEIJICHUE MO3UIMK ¥Y30eKucTaHa Ha MUPOBBIX
PBIHKAX».

Ceromast B Y30€KHCTaHE pEMIAIOTCS MacIITaOHbIE 3a7a4dl  pa3BUTHUSA
BBICOKOTEXHOJIOTUYHBIX MPOU3BOACTB Ha 0a3e MHHOBAIMI. 3HAUUTEIIbHBIE 00bEMBI
WHHOBAIIMOHHOW  JICSITENIBHOCTA ~ OCYIIECTBIAIOTCS B paMKax  MPUHSITHIX
rOCyJapCTBEHHBIX  OporpaMM IO  MOJEpPHU3AIMU,  TEXHUYECKOMY U
TEXHOJIOTUYECKOMY MEPEOCHAIICHUIO MPOU3BOJICTB U Jlokanu3zanuu. OaHuM U3

OPUOPUTETHBIX  HANpPABICHUH  PA3BUTHS  NPOMBILUICHHOCTH  PecmyOnuku
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V30ekncradn B 2011-2015 roaax ONpENEICHO OCYIIIECTBJICHUE
IIMPOKOMACIITA0OHON  MOJIEpHU3AIMU, TEXHUYECKOTO U  TEXHOJOTHYECKOTO
OOHOBJICHUS POMBINIJICHHBIX MPOU3BOJICTB, OCHAIIICHUE UX CAMBIM COBPEMEHHBIM
BBICOKOTEXHOJIOTMYHBIM O00OpYZOBaHUEM, YCKOPEHHOE BHEAPEHHE B OTPACIAX
MPOMBIIJICHHOCTH COBPEMEHHBIX HAYYHBIX JIOCTH)KEHUH U TPOTPECCHUBHBIX
WHHOBAIIMOHHBIX TEXHOJIOT U, pacumpeHue MOJITOTOBKHU
BBICOKOKBAJIM(DUIIMPOBAHHBIX KAJpOB JJisi MpoMbIIUIeHHOCTU. cxonst u3 aToro,
CHUCTEMa TIPHOPUTETOB B 00JACTH HAYKW M TEXHOJOTHH JOHKHA 0a3upoBaThCs HA
rOCyJIapCTBEHHBIX HAYYHO-TEXHUYECKHUX MTPUOPUTETAX B 00IACTH MOJEPHU3ALINN U
KOHKPETU3UPOBATh UX B IPUMEHEHHUH K CEKTOPY T€HEpaIluy 3HaHUMH.

C sroit nenbto KoMHUTET MO KOOpAMHAIIMK PA3BUTHSI HAYKU U TEXHOJOTHI
YTBEpPAWJ MPUOPUTETHHIC HAMIPABJICHUS PAa3BUTHS HAYKU W TexHoioruid Ha 2012-
2020 ronupl, pa3paboTaHHBIE BEAYIIMMU YYEHBIMH W CIEIUATUCTAMU CTPAHbI
COBMECTHO C 3aMHTEPECOBAaHHBIMH MUHHUCTEPCTBAMU M BegoMmMcTBamu. K Hum
OTHOCSITCSI:

* TyXOBHO-HPABCTBEHHOE U KYJbTYPHOE Pa3BUTHE JEMOKPATUUYECKOTO U
PaBOBOTO 00IIECTBA, HOPMHUPOBAHNE MHHOBAIIMOHHON IKOHOMHUKHU;

* JHEpreTHKa, SHEPropecypco-coepeKeHue;

* pa3BUTHE WCIIOIH30BAHUS BO30OHOBISIEMBIX HCTOUHUKOB YHEPTUH;

* pazButue nHGOpMaATU3ANK U UHDOPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

* CeNMbCKOE XO3SIMCTBO, OMOTEXHOJIOTHH, KOJIOTUSI U OXPaHa OKPYIKAIOIIEH CPEIbI;
* MenuuuHa U GapMaKoJIOTus;

* XUMHUYECKUE TEXHOJIOTUU U HAHOTEXHOJIOTHH;

* HayKu 0 3emJIe (TeoJIoTHsl, Te0pU3NKa, CEUCMOIIOTHS).

B cooTBeTCTBUU ¢ MPUOPUTETHHIMU HAMPABJICHUSIMU PA3BUTUSI HAYKH U
TEXHOJIOTH, C TIeNbI0 co3aHus A (HEKTUBHON NTHHOBAITMOHHO-OPUEHTUPOBAHHOM
CTPYKTYPBI SKOHOMUKH, TAaK)Ke pa3pad0TaHbl MPOEKTHI [ 0Cy1apCTBEHHBIX HAYYHO-

TEXHUUYECKHUX MporpamMMm QyHIaMeHTaIbHbIX ucciienoBanuii Ha 2012-2016 rr. u
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['ocynapcTBEHHBIX HAYYHO-TEXHUYECKHUX IIPOrPAMM IPUKIIAIHBIX UCCIEA0BAHUM
Ha 2012-2014 rr., onpeneneHsl 3aa4i peann3aluy KaKI01 IporpaMMBbl.
[IpoBenenne »¢@deKTUBHON HMHHOBAIMOHHON TMOJWTUKU, HAINpaBICHHON Ha
pa3BUTHE COBPEMEHHBIX BBICOKOTEXHOJIOTMYHBIX OTpACieil, HEBO3MOXKHO 0e3
OOBEKTUBHOM  OLIEHKM  HMHHOBAallMOHHOTO  MOTEHIMala W  PE3yJbTaToB
MHHOBALMOHHOW JIEATEIBHOCTH. B CBSA3M € 3TMM BO3pacTaeT poJib CTATUCTUYECKHUX
U DKCIEPTHBIX MCCIICIOBAHUN HHHOBALMH B OTPACiSAX IPOMBINUIEHHOCTH Kak
uHPOPMAIMOHHOK 0a3bl TAKUX OIICHOK, Pa3pabOTKH roCyAapCTBEHHBIX MPOrpaMMm
B JJaHHOM c(epe U UHCTPYMEHTA KOHTPOJIS UX BBIIIOJIHEHUS.

JUist  nanpHEHIero yYCTOMYMBOTO pa3BUTUS HSKOHOMHUKUA Y30€KHCTaHa,
CO3JaHUsl KOHKYPEHTOCIOCOOHOIO MPOMBIIUIEHHOIO MPOU3BOJACTBA HEOOXOAHMa
KOMIIJIEKCHAsI YBSI3Ka TOCYJApCTBEHHOM ITOJIMTHKU B IPOMBINUICHHOW, HAy4HO-
TEXHOJIOTUYECKOM W WHHOBAIIMOHHOW cdepax. ['aBHOU 1eIbl0 JOKHO CTaTh
CO3/JaHME€ YCJIOBHM, MpH KOTOPBIX poJib W (YHKUUU BeOyIIEH CHIIBI
PKOHOMHYECKOTO  pa3BUTUSl  TOCTENIEHHO  MEPEeUIyT OT  CHIPbEBBIX U
nepepadaThIBAIOIIMX OTpacieid K HMHHOBALMOHHOMY BBICOKOTEXHOJIOTHYHOMY
CEKTOPY  JKOHOMHMKH. OJTO  BO3MOXHO  IPU  CO3JaHUHM  KPYIHBIX,
KOHKYPEHTOCIIOCOOHBIX KaK Ha BHYTPEHHEM, TaK W Ha MHPOBOM pbIHKax
BEPTUKAJIBHO UHTETPUPOBAHHBIX CTPYKTYP B HAYKOEMKOM BBICOKOTEXHOJOTHYHOM
KOMIUIEKCE MPOMBIIUIEHHOCTH, OOECIeUeHUH UX TOCYJapCTBEHHBIM 3aKa3oM U
COOTBETCTBYIOIIEH 010 KeTHO-(PMHAHCOBOM MOAJIEPIKKOU B paMKax
roCyAapCTBEHHO-YaCTHOT'O MapTHEPCTBA.

CMmena  TeXHOJIOTMYECKOW  0a3bl  MPOMBILUIEHHOCTH  MpEANojaraer
oOpa3oBaHWE HOBBIX TEXHOJOTMYECKUX KOMIMaHWK (HOBas (apmaleBTHKa,
pazvodJIEKTPOHHASA TMPOMBIIUIEHHOCTh TPETHEro IOKOJICHHS, BO300HOBIIsIEMast
HHEPreTrKa U Ap.), OPUEHTUPOBAHHBIX HA PACTYUIUE PHIHKU M CO3AAIOIIMX HOBBIE

pa60qI/Ie MCECTA B BBICOKOTCXHOJOIMYHBIX CCKTOpPaAXx.



I'naBa 2. KoHcTpyKTOpCKAasi 4acTh.

2.1. MeTomea pacduera TEeNnJI1000MeHHBIX almapaTtosB.

KoHcTpykiun TermnooOMEHHBIX anmnapaToB BechbMa pa3HOOOpPa3HbI, OAHAKO
CYLIECTBYET OOIIas METOJIMKA TEIIOTEXHUYECKHUX PACUETOB, KOTOPYIO MOKHO
NPUMEHSATH JJII YAaCTHBIX PAacueTOB B 3aBUCUMOCTH OT HMMEIOLIUXCS HCXOIHBIX
JTAHHBIX.

CymiecTByIOT JBa BHAA TEIUIOTEXHUYECKUX PACUYETOB TEIMIOOOMEHHBIX
anmnapaTroB: KOHCTPYKTOPCKUM (MPOEKTHBIN) U MIOBEPOYHBIH.

KoncTpykTopckwii pacdeTr mpOU3BOIUTCS npu MIPOCKTUPOBAHUH
TEIUIOOOMEHHOTO anmapaTra, KOTJa 3aJaHbl pacxoibl TEIUIOHOCHTENEH M HX
napaMmeTpbl. Llenb KOHCTPYKTOPCKOTO pacuera OIpeleleHHEe IOBEPXHOCTH
TeII000MeHa M KOHCTPYKTHBHBIX pa3MEPOB BHIOPAHHOTO ammapara.

[ToBepouHbIil  pacuer BHITIOJHSIETCS IS BBISBICHHS  BO3MOXHOCTH
UCIIONb30BaHUSI UMEIOIINXCS WM CTaHJAPTHBIX TETUIOOOMEHHBIX ammapaToB IS
TEX TEXHOJOTMYECKHX TMPOIIECCOB, B KOTOPHIX HCIIOJIB3YETCSl JAaHHBIM ammapar.
[Ipu moBepouHOM pacyeTe 3a/JaHbl pa3Mephl alaparta U YCJIOBHUSL €ro paboThl, a
HEU3BECTHOW BEIUYMHON SIBISIETCS MPOW3BOJUTEILHOCTh  TEMIO0OMEHHOTO
anmapara (dakruueckas). [loBepouHbIil pacyeT MPOU3BOAAT ISl OIEHKH PabOThI
anmapara Mpu pexuMax, OTIIMYHBIX OT HOMHUHAIBHBIX. Takum.o0pazoM, IENbIO
MOBEPOYHOT0 pacyeTa sIBJISIETCS BHIOOP YCIOBHUI, 00ECIIEUNBAIOIIUX ONTUMAIbHBIN
peXUM paboTHI amnmapara.

KoHCcTpyKTOpCKHiA pacueT COCTOUT M3 TEIIOBOTO (TETUIOTEXHUYECKOTO),
THJIPaBIMYECKOTO M MEXaHUYECKOTO PacUeTOB.

[TocnenoBaTenbHOCTh KOHCTPYKTOPCKOTO pacyera. JIjis BBHIOJHEHHs] pacyuera
JOJDKHO OBbITh 3afaHo: 1) TuUN TErI00OOMEHHOro ammapara (3MEeeBUKOBBIH,
KOXKYXOTpyOuathlii, Tpybda B TpyOe, COUpaidbHBIA M [1p.); 2) HAaUMEHOBAHUE
HarpeBaeMoro M OXJa)KJaeMoro TEeIUIOHOCHUTENeH (KUAKOCTh, map WM ras); 3)

IMPOU3BOAUTCIBbHOCTD TEIJI000MEHHOT'O arIiapara (KOJ’IH‘ICCTBO OJHOI'O M3
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TEIUIOHOCHUTENIeH, Kr/c); 4) HavanbHble W  KOHEYHBIE  TEeMIIepaTypbl
TEILIOHOCUTENIEN.

TpeOyercst ompenmenuth: 1) Qusnyueckwe mapaMeTpbl M CKOPOCTH JIBUKCHUS
TETUTOHOCHUTETICH; 2) pacxol HarpeBarOIIEro UIN OXJIKIAIOIIETO TETIOHOCUTEIIS
Ha OCHOBaHHUHM TEIJIOBOTO OaniaHca; 3) ABIKYILYIO CHIIY MpoIiecca, T.€. CPEeIHIO0
pa3HOCTh Temmepatyp; 4) KodhGUIMEHTHl TEIJIOOTAAYd W TeIJIonepeaayuu; S)
MOBEPXHOCTh TEIuIonepenaun; 6) KOHCTPYKTHBHBIC pa3Mephbl ammapara: JIJIuHY,
TUaMEeTp M YHCJIO BUTKOB 3MEEBHUKA, IJIMHY, YHCIO TPYyO M JAMAMETp KOXXKyXa B
KOXYXOTpyO4aToM ammapare, YUCJIO BUTKOB U JUAMETP KOpIyca B CIIHPAIHLHOM
TEIJIOOOMEHHUKE W Jp.; 7) JOWaMeTphl IITYLEPOB MJIs BXOJa H BBIXOJ]A

TEIJIOHOCUTEIIEH.

2.2. JIBuKyliasi Cujia Tenjioo0MeHa.

Pacuer TemmeparypHOro pexuma TEIUIOOOMEHHOIO amnmapara COCTOUT W3
OTpPENICNICHUs] CPEIHEW PA3HOCTH TEMIEPATypP , BEIUMCICHUS! CPEAHUX TeMIEpaTyp
TEIJIOHOCUTENEH (pabouux cpef), a TakKe OMPENeTICHHUS TeMIepaTypbl CTEHOK
anmnapara.

[Ipu pacuere TemmepaTypHOro peXuma TEIJI00OMEHHHKA HEOOXOJAMMO CHadasa
YCTaHOBUTH XapaKkTep U3MEHEHHS TeMIIepaTyphl TEIJIOHOCUTENIEH, BEIOPATh CXEMY
WX JIBUKEHUS TaK, 4TOOBI MOJTYYUTh OOJIBIIYIO CPEIIHIOI PAa3HOCTh TeMIIEpaTyp.
D10 obecneynBaeT camble OJIArOMPHUATHBIE  YCJIOBHUS — TEIUIONEpENadd |
MUHHUMAaJIBHYIO TEMIEpaTypy CTEHOK armapara.

HamnpapneHnuss ABWKEHHS TEIJIOHOCHUTENIEM MOTyT OBbITb MPSIMOTOYHBIMH,
MPOTUBOTOYHBIMH, C TIEPEKPECTHBIM U CMEILIAHHBIM TOKaMu. Jlydiine pe3yabTarsl
JaeT MPOTUBOTOYHOE JABMIKEHUE, MOITOMY BO BCEX TEIJIOOOMEHHBIX armaparax,

rac 3To BO3MOKHO, CO34ar0T IIPOTUBOTOK ABHKCHHA TCILUIOHOCUTEJICH.
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2.3. IIpumep pacuera TemI1000MeHHHUKA.

[IpousBeneM TEIOBOM M KOHCTPYKTHBHBIM PacyeT OTOMMUTEIBHOTO
MapoOBOJITHOTO  MOJOTpEeBaTEeNsl TOPU3OHTAJIBHOTO TUMA U CEKIMOHHOTO
BOIOBOJSTHOTO [IOZOTPEBATEIS HPOM3BOAMTENbHOCTRIO Q = 1,2:10° kkan/u.
TemnepaTypa HarpeBaeMoil BOJbI MpU BXoje B mojorpesarens t,” = 65°C u npu
BeIxOJE t,”” = 95°C. Temmeparypa ceTeBOWM BOABI IPHU BXOJI€ B BOJOBOASHOM
nonorpesatensd t;” = 140°C u npu Beixoge t;”” = 80°C. BnusHue 3arps3HeHus
MOBEPXHOCTH  HarpeBa  MOJorpeBarelsi U CHUXKEHHUE  KodduimeHra
TEIJIONepeayll TPU HHU3KUX TeMIlepaTypax BOJBI yYeCTh IMOHMIKAIOIIAM
ko3 dunmrentom 3=0,65.Tabmuma 1

Jlist  pacdera OTONMHUTENHLHOTO IAPOBOMSHOTO TOJOTPEBATES TPUHSTHI
CJIETYIOTUE JOTIOJTHUTENbHBIE TaHHbIE:

— JaBJIEHUE CyXOTr0 HACHIIIEHHOTo BojsiHOrO napa p = 4 at (t,= 143,62°C),
cM. Tabmuity Boja-BOASHOM IMap Ha JIMHWH HACHITIICHUS;

— TeMIlepaTypa KOHJEHCAaTa, BBIXOASAIIEr0 U3 roaorpesarens, t, = t;

— YHCJIO XOO0B BOIBI Z = 2;

— TOBEPXHOCTh HarpeBa BBINOJHEHA W3 JIATYHHBIX Tpyo (A =
90kkay/M-4-Tpan) auameTpom d = 14/16Mm.

3arpsi3HEHHE  MOBEPXHOCTH  YYECTh  JIONIOJHHUTENBHBIM  TEIJIOBBIM
comporusieHneM 8,/A, = 0,00015Mm* 4 rpaj/KKal.

B o00oux BapmanTax CKOpOCTh BOABI W, (B TpyOKax) NpUHITH TIO
BO3MOKHOCTH OJn3KoH K 0,9 M/cek.

s ynpouienus pacuera npuHsaTh p, = 1000 Kr/M°.

Ha ocHoBe pacueToB BbIOpaTh ammapaThl, BHITYCKaeMbI€ CEPHUITHO, U CAENaTh
COTIOCTaBJICHUE TIOJIYYCHHBIX PE3yIbTATOB.

Jl1s1 pacueToB HEOOXOAUMO:

1. PabunoBuy O. M. COOpHHK 3a7a4 MO TEXHUYECKOW TEPMOJIWHAMUKE. —

M.: Mammnoctpoenue, 1973. — 344 c. (Ta6auna HaceitenHbii BosiHOM nap (1o
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JIABJICHUSIM))
2. Tabnwiia 3aBUCUMOCTH KHMHEMATHYECKOU BSI3KOCTH BOJIBI OT TEMIIEPATYPHI
[Tpumep pacyeTa mapoBOASHOTO MOOTPEBATEIS
HcxonHple JaHHBIC: TEMIlepaTypa HarpeBaeMol BOJBI IIPH BXOAC B
nogorpesatelnsb t,” = 65°C, momuocTs Q = 1,2 -10° kkaun/u.
Pacuer: Onpenenum pacxoj BOIbI:

6
c=— - 12100 5009

c(t,-t,) 1-(95-65) (kr/4)

win V = 40 m/u.

Yuciio TpyOOK B OJTHOM XOJ€:

v 40
A ad? 31400147 '°
3600-0- 7+ 360017 S

(rt.)
rjae d, — BHYTPEHHHH JHaMETP TEIUIOOOMEHHBIX TPyO (M3 JOTMOIHUTEIBLHBIX
JTAHHBIX).

OG6mee yucio TpyooK B KopItyce:
n=n,-z=72-2=144

(t.)

Pucynok 2.1. — Pa3memenue TpyOOK B TpyOHOI pelieTke TpyOdaToro

oaorpeBaTciIA:
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a — 0 BEPIIMHAM PABHOCTOPOHHUX TPEYTOJIbHUKOB;

0 — IO KOHIICHTPUYECKUM OKPY>KHOCTSIM.

[Ipunumas mar Tpyook s = 25MM, yTroa MEXKIy OCSIMU TPYOHOU CHUCTEMBI O
= 60° u ko3¢ durMeHT ucnoab3oBaHus TpyoHoi pemerku VY = 0,7, onpenenum

JUaMeTp KopIryca:

D=113-s,|-%.sina =113-0,025- /M ~0378
¥ 0.7 (M) = 378 (M)

OnpenenuMm Takxke auamerp kopmyca no Ta6muue 1.7 Tlpunoxenuss 1 u
Pucynky 1 npu poMOnyeckoM pa3MenieHuu TPyOoK.

st yucna Tpyook N = 144 maxoaum B Tabnuie 1.7 3nauenue D’/s = 14 nu,
cienoBareiabHo, D’ = 1425 = 350(Mm).

JlnameTp KopIryca COCTaBUT:

D =D’+d,+2k=350+16+2-20=406 (MMm).

[TpuBenenHoe yuCIO TPYOOK B BEPTHUKATHHOM PAITY:

m=~/n =144 =12 (it.)

OnpenenuM KodOPHUITUEHT TEIIOOTIAYH OL; OT Mapa K CTEHKE:

TemmneparypHslil Hanop:

_t,-t,  95-65
Mg T eees o
Lt 14362-95  (ory

Cpennue temnepaTypbl BOAbI U CTCHKHU:

t=t, ~At=14362-622=8142 o(
t=05(t+t,)=05(8142+14362) ~113 o)

PexxuM TedeHMs MJIEHKH KOHIEHcaTa ONpenesisieM MO NPUBEACHHOW JJIMHE
TpyOKkH (Kputepuit I'purysuist) 1jsi TOPU30HTAIBHOTO MOAOTPEBATEN S, PABHOM:

L=m-d, -At-A

r1e T — MPUBEIECHHOE YHCIIO TPYOOK B BEPTHKAIBLHOM PSITy, IIT.;
d, — HapyXHBIH AHaMETP TPYOOK, M;
A; — TemmepaTypHbBIii MHOKHTEIb, 3HAUYCHHE KOTOPOIrO BBIOMpACTCS I10
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Ta6nune 2 u3 cripaBoyHuka (14):
1/3
A
A-(L) 2 -t
v ryv (1/(m°Tpan))
At=t,—t,,=14362-113=3062 o()

I[Ipu t, = 143,62°C wumeem A;=98,71 (1/(m'rpam), Torma L =
12-0,016-30,62-98,71 = 580,32 , 1. e. meHpme BemmuuHbl L, = 3900 (mns
TOPU3OHTAILHBIX TPYO), CIIEOBATENBHO, PEKUM TCUEHUS TIJICHKU JJAMUHAPHBIN.

Jist atoro pexkuma KO3(p(GUIHUEHT TEeIIoOTAa4d OT Tapa K CTEHKEe Ha
TOPU3OHTAIBHBIX TPYOKaxX MOXKET ObITh ONMPEENEeH MO MpeoOpa3oBaHHON (hopmyie
J.A. JlaGyHiioBa:

a A

[Tpu t,= 143,62°C no Tabnuiie 2 HaxoauM MHOKUTENb A, = 8248,96, Toraa:

8248,96

a, = ~5287,8
4/12-0,016(143,62 —113)

(kxamn/(m° ‘4-Tpam))

OmnpenenseM K0d()PUITUEHT TETIIOOTAAYN OT CTEHKH K BOJIE.

Pexxum TeueHust Boabl B TpyOKax TypOyJIEHTHBIH, TaK KaK:

_w-d, 1.0014

Re = &
v 0373-10

=37534

rae v — Ko3(QQUIMEHT KHHEMaTUYECKONU BSI3KOCTH BOJIBI (110 CITPABOYHUKY);
v =0,373-10"°m’/c ipn cpemneii Temmeparype Bombl t = 81,42°C.

Koaddumment ternoornaun npu TypOYJEHTHOM ABUKEHUH BOJABI BHYTPH

TPyOOK:
WO,8
ae = AS d0,2
rae d, = d,.

ITpu t = 81,42°C no Tabaurne 2 MmuoXkuTENb As=2633,6, Clie10BaTEeIHHO:

10,8
a, = 2633,6 ———— =6188,96
0,0

0,2 2
' (kkan/(M“-4u-Tpan))

PacuerHbiii ko3¢ duiineHT Termonepeaaun (C y4eToM JOMOTHUTEIBHOTO
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TETUIOBOTO COMPOTHUBIICHUS O,/A,) omnpenernsieM mo GopMyiie sl MIOCKOH CTEHKH,

TaK KakK €€ TOJIIIMHA MEHBIIE 2,5MM:

1 1

L + 0,001 +0,00015 + 1
52878 90 6188,96

k= =1953125

1 o
—+—+

93
a, A A

==
S
%, (kxan/(M° 9 Tpa))

YToyHEHHOE 3HaYeHUE TEMIIEPATyPhl CTEHKU TPYOOK:

-+t 14362-5287,8+8142-618896 . 0 o
ata 5287,8 + 6188,96 ’ °C)

t

[TocKOJIBKY YTOUHEHHOE 3HAYE€HUE t.; MAjJ0 OTJIMYAETCS OT MPUHSTOTO IS
MpEeABAPUTEIBLHOTO pacueTa, TO MepecdeTa BEJIWYUHBI O, HE MPOU3BOAUM (B
OPOTUBHOM CJy4yae, €Clid OTJIWYHWEe B JIaHHBIX TeMriiepatypax Oosee 3%,
HEO0OXOIMMO MTPOU3BOIUTH MEPECUET /10 JOCTHXKEHUS JAHHOW TOYHOCTH).

PacuetHas noBepXHOCTh HarpeBa:

Q 12100 8
kAt 1953125-622 " (32

OpueHTHpYsCh Ha IOJIYYEHHYK BEJIMYMHY I[OBEPXHOCTH HAarpeBa MW Ha
3aJlaHHbI B YCJIOBUM JUaMETp JAaTyHHbIX TpyObok d = 14/16mMM, BbIOupaem
MapoBOASHOM MOJIOrpeBaTeNb FOPU3OHTANIBHOTO Thna KoHCTpykuuu A.C. Jlaznana
C MOBEPXHOCTHIO Harpera F = 10,4M°, TUIONIAIBIO IIPOXOJHOTO CEYEHMUs IO BOJIE
(pu z = 2) f, = 0,0132M°, KOTMYECTBOM M UIHHO TpyOoK 172U1200MM, drcioM
psigoB TpyOok mo Beptukaiu T = 12. OCHOBHBIE pa3Mephbl MOJOTpEBATENS
npuBenieHbl B Tabnue 1.2.

YTounum CKOpPOCTB T€YECHUS BOJABI W B pr61<ax [MoaoIrpeCBaTCILA:

oo V40 g
3600- f,  3600-0,0132 (M/c)

[Tockonbky akTuBHas AnuHa Tpyook | =1200mMm, muirHA X0za BOBI

L=1z=1200-2 =2400 (Mm).

OnpenenseM THApPaBIMYECKHE ToTepu B mojorperarene. Koaddwumuent
TUJPABIMUYECKOTO TPEHUSI TPU PA3JIMYHBIX PEXKUMAX TEUECHUS >KUAKOCTH H

pa3IMYHON IIEPOXOBATOCTH CTEHOK TPYOOK MOKHO MOJCUYHUTATh O Gopmyre A.JL.
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AnbTHIYIIS:

\/’1_144 Re|;1+7

rae Ky — mpuBeeHHas JIMHEWHAs IIepPOXOBATOCTh, 3aBHCSINAS OT BBICOTHI
BBICTYIIOB, UX ()OPMBI U YaCTOTHI.
[Tpuaumas K; = 0 (111 YUCTHIX JJATYHHBIX TPYOOK), (GOPMYITy MOYKHO

MpEACTaBUTH B OoJiee yAOOHOM JIJisi pacyeToOB BUJIE (ISl THIPABIMYECKH TIIAJIKUX

1

ﬂ’m = —2
pY6): [L8lgRe-15]

YrTounsieM kputepuil PeriHonpaca:

_w-d, 084-0,014

Re = -
v 0373-10

=3152815

[Torepst naBieHus B mojorpesarese (Ipu yciaoBuu W = CONst):

2 2
Ap:[gmg_xm . 9ZJ‘ngp :(0,023 2413 9’5) 08471000 _ oo

0,014 2-981

6

(MM BOJI. CT.)
['unpaBnuyeckoe COMPOTUBJICHUE TAPOBOJSHBIX IOJOTpeBaTeNeil 1o
MEXTPYOHOMY TIPOCTPAHCTBY, KaK TPABHIO, HE OMNpEACNsIeTCs, TaK KaK €ro

BEJIMUMHA BCIICACTBHE HEOOIBITUX CKOpocTel mapa (10 10m/c) oueHnp maina.
2.4. IlpumMep pacyera CEKIIMOHHOTO BO0BO/ISIHOTO MOA0TPeBaTe/Is.

Hcxoanbie naHHbIC: AaBJIEHHUE CYXOTO HACHIIIIEHHOTO BOJSIHOTO Tlapa p = 4at
(t,= 143,62°C), mommrocts Q = 1,2 -10° kxan/u.

Pacyer: Omnpenenum pacxoabpl CETEBONW BOALI M BOJIbI, HarpeBaeMon B
MEXTPYOHOM MPOCTPAHCTBE:

6
G, =  _ 1210 = 20000

" c-(t-t) 1-(140-80) (kr/4)

win V, = 20,0 M /u;
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6
Q __12-10 = 40000

G,, ==
el -t) 1-(95-65) (kr/4)

win V., = 40,0 M3 /u.

[Tnomaas TpoXoAHOTrO ce4eHus: TpyOoK (MpHU 3aJlaHHON B YCIIOBUHU pacuera

CKOPOCTH TE€UCHHsI BOJBI B TpyOKax W=1 m/c):

g Vu 200 445566
3600-w, 3600-1 ()

Bribupaem nonorpeatens MBH 2050-32. Cornacuo Tabnuie 1.3 on
MMEET: HApYKHBIU JuaMeTp Koprryca 219vm u BHyTpeHHur — 209MM, 4nciio
CTaJIbHBIX TPYOOK (pazmepom 16Y1,4mm) N = 69mit., ruiomaab npoxoaHOTo
cedeHus Tpyook f, = 0,00935M°, oAb MIPOXOJIHOTO CEYEHUSI MEKTPYOHOTO
npoctpasctsa f,,; = 0,0198 v,

CKopocCTh BO/IBI B TPYOKaxX U B MEKTPYOHOM MPOCTPAHCTBE:

\Y 20,0

m

®, = ~ ~0,59
3600- f, 3600-0,00935 (/c)

0= =0 056
"~ 3600- f,  3600-0,0198 (w/c)

Takum 0Opa3oMm, B pe3yibTaTe pacdyera COBEPIICHHO CIIyYaiHO MOJYYEHBI
oauHakoBbie ckopocTr Boabl (W, =W,,,).

DOKBHUBAJICHTHBIN AUAMETP ISl MEXTPYOHOT0 MPOCTPAHCTRA!

_Af, 4-0198 —0,0192

d =
> P 314-(0,016-69+0,209) (M)

Cpennss TeMmneparypa BoAbl B TpyOKax:

q:05@+q):QaM0+&»=ﬂD@C)

[Ipu sToli Temmeparype TeMIepaTypHbII MHOXHUTENb, HEOOXOAUMBIA MAJis
nanpHenmux pacyeToB (mo Tabmune 2), As, #2960.

Cpennsist TeMiiepaTypa BoAbl MEXKIY TpyOKamu:

t, =0,5(t, +t,) =0,5(65+95) =80,0 (°C)

[Ipu sT0# Temmeparype TeMIepaTypHblii MHOXUTENb (10 Tabnuue 2) Asy,

~2616.
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PexuM TeueHust BOABL B TpyOkax (mpu t; = 110°C u, = 0,271-10°M%c) u

MeXTpyOHOM mpoctparcTse (pr t = 80,0°C H,,, = 0,38-10°M%/c) TypOyneHTHBIIA,

TaK KakK:
Re, %0, 05900182 o0
v, 027110
Re,, = Ym0, _056:-00192 0,
"=y 03810

mm

Koaddumumenter Termmootmaun (s TypOYJIECHTHOTO peXUMa TCUCHUS
BOJIbI):

Koadpdumuent Termnoornaun tpu TypOYJEHTHOM IBUKEHUU BOJbl BHYTpPU

TpyOOK:
0,8 0,8
o, = A Y 2960 999 _ 451
mo g0 0,0132°2 2
) : (xkas/(M“-4-Tpan))
roe d,=d,
0,8 0,8
o, = Ay, Yo _ 261600 _ 3662
d, 0,0192 (kkan/(M°-a-Tpa))
PacueTHbIii ko3 puneHT TeIUIoNepe1aun (koadhpurmeHt

TEIJIONMPOBOAHOCTU cTanm A = 39xkan/(M-4-Tpam) ompenensieM mo dhopmyse ais

IUIOCKOM CTEHKH, TaK KaK €€ TOJI[UHA MEHbIIIE 2,5MM:

_ p _ 0,65 _
k=4 1 -1 oooa 1 0
—+ =+ + +
a, A a, 4651 39 3662

m

(kxan/(M -9 Tpa))
TemmneparypHslil Hanop:

_ At,—At, (140-95)-(80-65)

At 140-95
In—¢ In
At 80-65 (OC)

At =27,3

M

[ToBepXHOCTH HarpeBa MOJOrpeBaTEs:

Q 12100
. ' 2
kAt 1240-273 ()

JlnrHa xo/a 1Mo TpyoKaM MpH CpeHeM JuameTpe TpyOok

d=0,5-(0,016+0,0132) = 0,0146 (m):
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Loz F o 35,4 112
adn  3,14-0,0146 - 69 (M)
Yucno cekuuii (Ipu JyIMHE 0HOM cekuuH |, = 4 m):

L, 112 _

=" 2,8
| 4

m CEKLWH; TPUHUMAEM 3 CEKIIUU.
YTo4uHEHHas MOBEPXHOCTh HarpeBa MOJOTPEBATEIS COTJIACHO TEXHUYECKOM

XAPAaKTCPUCTHUKEC BI)I6paHHOFO arIrapara CoOCTaBHUT:

F=FZ=12,75-3~38,25 (MZ)

JleficTBuTeNbHAS JITMHA XOJa BOJBI B TPYOKax ©  MEXTPyOHOM
npoctpanctBe L, = 43 = 12 (m), Ly, = 3,53 = 10,5 (m) (mpu moxacuere L,
paccTosiHMEe MEXIy narpyOkaMM BXOJa M BbIXOJa CETEBOW BOJBI, paBHOE 3,5M,
BBIOPAHO U3 KOHCTPYKTUBHBIX COOOpaKEHUM).

OmnpenenseM ruapaBInyeckue norepu B nogorpesatene. KoadduimeHTs
TUJPABINYECKOTO TPEHUS JJIsl TPYOOK U MEXTPYOHOTO MPOCTPAHCTBA OIpEesieM

no ¢opmyne Ansrmyias npu K = 0,3-10°MM (111 GECIIOBHBIX CTABHBIX TPYO

HU3TOTOBJICHUA BBICHICTO KaquTBa)Z

1
A= ; 5
{1,8 lgRe-18 Ig(Redl + 7}}
A, = L ~=0,024
-3
181g28738 —18lg| 2873825319 1
13,2
A = L > =0,024

-3
{1,8 92829418 Ig(28294 O’iélg N 7)}

KoaddurmenTsl MECTHBIX COMPOTUBICHUN IJIS MOTOKA BOJBI B TpyOKax,

npuHuMaeM 1o Tabsurie 5.

Bxox B TpyOku 1,54 =46,0
Brixoxa u3 tpy6ox 1,5-4=6,0
[ToBOpOT B KOJICHE 0,53=1,5
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>0=13,5

CymMapHbIii KO3(PGUITMEHT MECTHBIX COMPOTUBJICHUHN MJIT TMOTOKAa BOJIBI B

MC)Kpr6HOM IMPOCTPAHCTBC OIMPCACIIACTCA U3 BBIPAKCHUSA:

SE =135 f 7 135.1.4 =54

namp

OTHOIICHUE CeYeHUI BXOIHOTO MIIH BBIXOAHOTO MaTpyoKa: fy,/fi.m, = 1.
[Torepu naBneHust B mojorpeBaresie ¢ y4eTOM JIOMOJTHUTEIbHBIX MOTEPh Xcp

OT LIEPOXOBATOCTHU (IJIs 3aTPSA3HEHHBIX CTAIBHBIX TPyO mo Tabmune 4 npuHUMaem

Xer = 1,51);

2 2
bp, =| 2ete 4 Y |G P o[ Q02812 1y 455|009 2000 g5,
d, 29 0,0132 2-9,81

(MM BOJI. CT.)
[ToTtepr B MEXTpyOHOM TMPOCTPAHCTBE IMOACUYUTHIBAIOTCS TIO0 aHAJOTUIHOM

dbopmyse, HO JHIIb B TOM CcClly4ae, KOrja CyMMa 3HA4e€HHd KOd(PPHUIIMEHTOB

MECTHBIX COINPOTHUBJICHUN X&,, OMpeleseHa MO yKa3aHHOW BbIlIe (Qopmyle, B

IIPOTUBHOM CJIy4dac pacCudcT IOTCPb ApMT SHAYUTCIIBHO YCIOXKHACTCA.

2 2
Ap,, = [idL X, + Zémj B L (o,gz;lgg 2 1514 53,5J0’526913(iOO ~1172
’ J ’ e (MM BOJ. CT.)

CBenem noayyeHHbIe pe3yabTaThl B Ta0auiy 6 U CpaBHUM UX MEXKIY COOOM.
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PacueTHbie JaHHBIC KO)KYXOTPY6‘-IaTOFO N CCKIIMOHHOT'O BOJOBOAAHOTI'O TEII000MEHHUKOB.

Taomura 6

Koaddumment Temnepa- | IloBepXHOCTB Huamerp Jnuna IM'uapasnu-ueckoe |Ywucio

Tun TeriooOMeHHNKA Tertonepenaun K, TYPHBIN HarpeBsa KopIryca KOpIyca |COMpOTHBJICHHUE AP, |XOJ0B
KKai/(M> 4 Tpaj) Harop At, °C F, M D, m L, m MM BOJI. CT Z
KoxyxoTpyOuaThIii 1953 62,2 9,88 0,414 1,81 0,526 2
CeKIIMOHHEBIN 1240 27,3 38,25 219 4,44 1,17 3

CpaBHeHI/Ie IIOKAa3bIBACT, 4YTO AJIA JAaHHBIX YCJ'IOBI/II‘/JI KOHCYXOTPY6anBIﬁ TENJI000OMEHHHUK NMEET T€ nmpeumMynieCTBa, 410 OH

0ojiee KOMIAKTEH U InapaBIMICCKOC COIMPOTUBJICHUC CT'O MCHBIIIC.

33




I'maBa 3. DkcmyaTanMoHHAsA 4acThb.
3.1. CucremMa MacJ/i0 MOATOTOBKHU TeNJI000MEHHUKA.

Maco 3aKkaunBaeTcs B pacXoIHbIN 0aK ¢ MOMOIIBIO PyYHOT0 Hacoca. YacThb
Macjga MCHOJIb3YeTCs II0CJIE PEreHEpallMOHHOM YCTAaHOBKM. BHemHss dacTb
MacCJITHOU CHCTEMbI CHa0XeHa (UIbTPAMU TOHKON OYMCTKH U MaCISHBIM
OXJIAJUTENIEM,  MPEACTABIAIOIIUM COOOI MOBEPXHOCTHBIM TEIIOOOMEHHUK.
Buytpu TpyOOK oxilaquTenis NpOTeKaeT oXJaXJarwllas BoAa, a C HapyKHOU
cTopoHbI-Macio (puc.3.1.).

Jlnst pacuera CAP perynmpyeMsIM ITapaMeTpOM CIIYKUT TEMIIEpaTypa Macia
Mocne macimooxnamurens Uo= 40 °C.

OOBEKT IBYX EMKOCTHBII C CAMOBBIPABHUBAHUEM, ONHUCHIBAETCS YPABHEHHUEM.
MakcumanbHO JOIyCTUMOE OTKJIOHEeHHE napamerpa X1 = 1,5°C.
Honyctumoe octatouHoe oTkinoHeHue Xoct= +0,5°C.

JIByXXO/IOBOM TOpPU3OHTAJIbHBIM TemiooOMeHHUK Tuna H COCTOUT U3
UUAJIMHIPUYECKOTO CBAPHOTO KOXyXa &, pacnpenenuTesibHOW Kamepsl 11 u nByx
kpbiiek 4. TpyOHbI my4ok oOpa3oBaH TpyOamMu 7, 3aKpeIUIEHHBIMH B JBYX
TpyOHBIX pemeTkax 3. TpyOHble peleTKH OpUBapeHbl K KoOXyXy. Kpblikwy,
pacnpenenuTeNbHas KaMmepa M KOXyX coeluHeHbl (uaHunamu. B koxyxe u
pacnpenenuTeNbHOM KaMepe BBINOJHEHbl IITyLepa /s BBOJAa U BBIBOJA
TEIUIOHOCUTENEH U3 TpyOHOTro U MeXTpyOHOro mnpoctpaHcTB. Ileperopoaka 13 B
pacnpefenuTeNbHON Kamepe o0pa3yeT Xonbl TEeIUIOHOcUTEesl mo TpyOam. s
repMeTHU3aluu y3Jla COeIMHEHUSI POIOJIBHON MEeperopoku ¢ TpyOHOH peleTkon
MCIT0JIb30BaHa NpoKJIaaka 14, yoKeHHas B 11a3 pEeIeTKH 3.

[TockonbKy MHTEHCHUBHOCTH TEIUIOOTJAYM IMPHU MOMEPEYHOM OOTEKaHUU TPyo
TEIJIOHOCUTEJIEM BBIIIE, YEM MPU MPOAOIBHOM, B MEXKTPYOHOM MIPOCTPAHCTBE
TEIUIOOOMEHHUKA YCTAaHOBJIEHBbI 3a(UKCUPOBAHHBIE CTSHKKAMU S5 TOMEpPEYHbIC
neperopojku 6, obecneyuBarollde 3UrarooOpa3Hoe IO JUIMHE anmapara
JIBUKEHHE  TEIJIOHOCUTENss B  MEXTpyOHoM mpoctpaHctBe. Ha  Bxoxe

TEII00OMEHHOM cpelibl B MEXTPYOHOE MPOCTPAHCTBO MPETYCMOTPEH OTOOMHHUK 9
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— KpyIJlas WIM IpsIMOYTOJIbHASI MJIACTHHA, IPEJOXpaHstoas Tpyobl OT MECTHOTO
3PO3HOHHOIO W3HAIIUBAHUS.

TermooomenHuku tuna H oTan4aroTcss MpoCThIM YCTPOMCTBOM U CPABHUTEIBHO
JICUIEBBl, OJHAKO UM IIPUCYIIM JBa KPYIHBIX HEAOCTAaTKa. Bo-nepBBIX, HApyXKHas
MOBEPXHOCTh TPYO HE MOXKET OBITh OUHMIIEHA OT 3arps3HEHUN MEXaHHYECKUM
crocoO0OM, a TEIUIOHOCUTEIN B HEKOTOPBIX CIIydasX MOTYT COJEPKaTh MPUMECH,
CIOCOOHBIE OCeAaTh Ha MOBEPXHOCTU TPYO B BUJI€ HAKUIIU, OTIOXKEHUH U Jp. Cioil
TaKUX OTJIOXKEHHH MMEeT Mallblii KOd(h(PUIIMEHT TEeIIoONnpOBOJHOCTA U CHOCOOEH

BCCbMA CYIICCTBCHHO YXYAIINUTH TCIVIOIICPCAAYY B aIlllapaTte.

OxXmazgaronias
BOJA

] 1 [—an )
0 D) 2
)
7i 8 i 5
ik S I

Puc. 3. 1. Cxema MacissHON CUCTEMBI TEIUIOOOMEHHUKA.

1 —nu3enp; 2 —Macao OXJIaIUTEeIb; 3 —pacXoIHbIN Oak; 4 —O0uKka ¢ Maciom; 5 —
MacJio pereHepaloHHas YCTaHOBKa; 6 —0OTKauyMBarONIui HAcocC; 7 —puiabTphl
TOHKOHM 0uuTKH; § —0ak oTpaboTaHHOTO Macina; 9 —MmacisHbii Hacoc; 10 —hunbtp

MEPBUYHON OUMCTKH.

35



I'maBa 4. YacTh OXpaHbl TPYAA M OKPYKaIOLIei cpeabl.
4.1. UccaenoBaHue MOKAPHON YCTOMUYMBOCTH 00BEKTA.

4.1.1. TloxapHast yCTOMYHBOCTb OOBEKTA.

HcrounrkaMyd BO3HUKHOBEHUSI TOKApOB MOTYT OBITh B3PBIBBI, a TaKXKe
KOPOTKHE 3aMBbIKAaHUSl B DJIEKTPOCETSX, BBI3BAHHBIE B3PhIBAMU WJIU JAPYTHUMU
IpUYUHAME, HapyLICHUE MMPaBUII MOKAPHOU O€30MaCHOCTH.

MuHuMaNbHBIA TETJIOBOM MMIYJIBC, KOTOPBIA MOKET BbI3BaTh Moxkap, 100-
150 x/Ix/M° . Ha BOSHHKHOBEHHE H pacpoOCTpaHEHUE IOKAPOB BIUAKOT TaKUe
(GakTopbl, Kak OTHECTOMKOCTh 3/1aHUN (COOpPYKEHMIi), MOKapHas OMACHOCTb
IIPOU3BOICTBA, JIOTHOCTh 3aCTPOMKH, METEOYCIIOBUS U Apyrue (HaKkTopsbl.

Ha ocHOBaHuWM OLIEHKM YCTOWYMBOCTHM 3[aHMS L€Xa K YZAAapHOW BOJHE
OLICHUBAECTCSA BO3MOXKHOCTb BO3HUKHOBEHUS U PpACIPOCTPAHEHHUs II0XKapa.
VYcranaBnuBaoTCs HauOoJsiee OINAacHble B TMOKAapHOM OTHOLIEHUH YYaCTKH
IIPOU3BOJICTBA, AJIEMEHTHI MPOU3BOJCTBEHHOIO IIpolecca W oOmas mnoxkapHas
oOcTaHoOBKa B 1iexe. [Ipu 3TOM yuHTBHIBAETCS, UTO MPHU MOBPEKICHUM 3[aHUS 1IeXa
(pa3pylieHre OCTEKJIEHUs, IBEper U Ap. HEMPOUYHBIX KOHCTPYKLHUM) MPOUCXOIUT
Oomee OBICTPOE BO3TOPAHKME U UHTEHCUBHOE PA3BUTHE MOXKapa.

OTtnenpHble MOXapbl BO3MOXKHBI B 3/aHUAX CO CJIa0bIMU M CPEIHUMHU
paspymieHusAMH. lIpu CHUIBHBIX M TOJNHBIX pPa3pyLIEHUSX BO3MOKHBI JIAIIb
OTJEJIbHBIE 0Yary TJICHHS U TOPEHHUs B 3aBaJIaX.

OOBEKT cUMTAaeTCs] YCTOMYMBBIM B IPOTHUBOIMNOKAPHOM OTHOUIEHUH, €CIIU
IIPU OMPEEICHHOM TEIJIOBOM UMITYJILCE HE 3aroparoTcst Kakue-nudo MaTepralibl U
aneMeHTsI 37aHus. [IockoabKy 0OeceunTh a0COIOTHYIO TEMIOCTORKOCTD 3aHui
MIPAKTUYECKA HEBO3MOXKHO, TO CIIEAYET CTPEMUTHCS YBEIUYHUTH TEMIOCTOUKOCTH

BO3TOPAEMBIX KOHCTPYKIIUM IO KAKOTO-TO IIeJIeCO00pa3HOTo Mpeiena.

4.2 OneHKa NMOKAPOYCTONYNBOCTH 11€Xa.
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CorylacHO ONMCaHUIO 3[1aHUS 1I€Xa, OHO UMEET CTENEHb OrHecToMkocTH Il
Kareropust 3qaHusi o MoXapHOW OMacHOCTH — A. 3/1aHHE CHPOEKTUPOBAHO WU
BBITIOJTHEHO C COOJIIOJICHUEM BCEX MEp MOKAPHOU 0€30MaCHOCTH.

HcTtouyHukoM moxapa BHYTPU CaMoOro ILexa MOTYyT OBITb KOpPOTKHE
3aMbIKaHHUs, KOTOpPbIE MOTYT BO3HHUKATh OT Pa3JIETAIOIIMXCA OCKOJIKOB CTEKOJI,
€CJIM OCTEKJICHHE HE OrPAXKICHO BHYTPH IPEAOXPAHUTEIBHON METAIIMYECKOU
CETKOM, a TakKe HEKOHTPOJUPYEMOTO CMEIICHUs (HAalpuUMeEp, NpU pasiuBe)

HCXOAHBIX KOMIIOHCHTOB.

4.3 MeponpusiTUsl 10 NMOBBINIEHUIO NOKAPOYCTONYNBOCTH 11€XA.

YcTaHOBKa B 3/aHUM 11€Xa U aJIMUHUCTPATUBHO-OBITOBBIX MOMEIIEHUAX C
BHYTPEHHEW CTOPOHBI OKOHHBIX paM 3allUTHBIX METAJUIMYECKHX CETOK WU
YCTaHOBKA BMECTO OOBIYHOT'O CTEKJIA aDMUPOBAHHOTO.

Oxkpacka B 1IeXe U a]IMUHUCTPATUBHO-OBITOBBIX IMOMEIICHUSX BCEX TOPIOYUX
MaTEPUAJIOB HECTOPAEMOM KPACKOM.

3amMeHa OrHEeOINacHOro JIMHOJEYMa Ha MoJlaX aJIMHUHHUCTPATUBHO-OBITOBBIX
MOMEIICHHH MOKapoO0e30MacHBIMU MaTEPHAIAMH.

[lepuonnueckass mpoBepKka MPOTHBOMOXAPHOTO WHBEHTApsl U MPOBEACHHE
MPOTUBONOKAPHBIX YUEHUH C JIMYHBIM COCTABOM 1I€Xa U aJIMUHUCTPALIUH.
WccnenoBanue neicTBUs aBaputHO — XUMUYECKH onacHbIX BemecTB (AXOB) nHa
OOBEKT.

AXOB - xuMHueckoe BEIIeCTBO, KOTOPOE MPH PO3JIHUBE UM BHIOPOCE MOKET
MPUBOAUTD K 3aPAXKEHHUIO BO3/IyXa C MOPAKAIOMIMMH KOHIICHTPALIUSIMHU.

3ona 3apaxxenus AXOB - tepputopus, 3apaxkenHas AXOB B onacHbIX ajist
JKU3HU JIIOJEU Ipeerax.

[Tog mnporHo3upoBanueM wmacmTaba 3apaxenus AXOB npunHumaercs
orpeseseHne rTyOrHbI U IIIOIIa I 30HbI 3apakeHuss AXOB.

ITon aBapuell mOHUMAaeTCs HAPYUIEHHWE TEXHOJOTMYECKHX IPOIECCOB Ha
MPOU3BOJICTBE,  TMOBPEXKIEHUE  TPyOONMpPOBOAOB,  €MKOCTEHW,  XpaHWJIHIL,

TPAHCIIOPTHBIX CPCACTB IIPH OCYHICCTBJIICHUHN IICPCBO3OK MW T.II., IIPHUBOAAIINX K
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BeIOpocy AXOB B atmocdepy B KoJIMYECTBaX, MPEACTABISIONIMX OMACHOCTh
MacCOBOTO TIOPAYKEHUS JTFOJCH U )KUBOTHBIX.

[Ton pazpymienrem XOO crieayeT MOHUMAaTh €r0 COCTOSIHUE B PE3yJbTaTe
KaTtacTpod U CTUXUUHBIX OCCTBUMN, MPUBEIIINX K MMOJTHONU pa3repMeTU3aluul BCeX
E€MKOCTEH M HapYIICHUIO TEXHOJOTUYECKUX KOMMYHUKAIIHM.

Xumuueckn omacHbli  00bekT (XOO) - o00BeKT, MNpu aBapuu WM
pa3pylIeHUH KOTOPOTO MOTYT TMPOU30HUTH MAacCOBBIE TMOPAKEHUS JIIOJIEH,
XKUBOTHBIX U pactennii AXOB.

[lepBuunoe obnako - ob6mako AXOB, oOpasyromieecs B pesyibTaTe
MraoBeHHoro (1 - 3 mMuH.) mepexoja B aTMoc(epy 4acTu COJAEPKUMOTO €MKOCTH
co AXOB npu ee pazpyuieHun.

Bropuunoe ob6nako - obOmako AXOB, oOpa3syromieecss B pe3yibTaTe
WCTIapEHUS PA3JIMBIIIETOCS BEIIECTBA C MOJICTUIIAONICH TTOBEPXHOCTH.

[ToporoBasi TOKCOAO3a - WHTAIAIMOHHAS TOKCOJ03a, BBI3BIBAIOIIAS
HAYaJIbHBIC CUMITTOMBI TIOPAKCHHSL.

ITon skBuBaneHTHBIM, KojJudecTBOM AXOB noHuMaeTcss Takoe KOJIMYECTBO
XJIopa, MacmTad 3apa)xXeHusi KOTOPHIM TMPU HWHBEPCUU IKBUBAJICHTEH MaciiTaly
3apaXeHUsT Tpu JaHHOW creneHn BYB konuuecTBOM JaHHOrO BEIIECTBA,

Nepenie M B IEPBUYHOE (BTOPUUHOE) 00JIAKO.

I'masa 5. YacTth aBTOMaTH3aMH. ABTOMATH3aIUSA

KOKYX0TPyO4aThIX TenJ1000MEeHHUKOB.

CxeMa KOXYXOTPYOHOTO TEMIOOOMEHHUKA C HEU3MEHSIIOIIUMCS arperaTHbIM

COCTOSIHHEM BEILECTB MPEACTaBIeHa Ha pUCyHKeE O.1..
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Harpertsii npogyxr

HBI:IH
G1, Cpr, HIB x i ’
HexoaHbIH
TENNOHOCHTENL
(N0 MeXRTPYOHOMY
NpPOoCTIPaHCTEY)
BbIX
ﬂr
; OTpadoTaHHBIA
TENAOHOCHTENE
BX
G, Cp, 8

TEeXHONOrMYECHKHMA NOTOK

{ no TpyDamM)

Puc.5.1. CxeMa KOXyXOTpyOHOTO TEIO0OMEHHHUKA

C HEM3MCHSIIOIIMMCSI arperaTHBIM COCTOSTHUEM BEIIECTB.

o  Texnonoeuueckuii npoyecc: HarpeBaHUE TEXHOJIOTUYECKOTO mMoToka G 0
temreparypsl 07" ¢ momormpo  TemtoHocuTenss G, C  HEU3MCHSIOLIMMCS
arperaTHbIM COCTOSTHUEM.

MareMaTiueckoe onrcaHue Ha OCHOBE (DU3HKH ITpoIiecca.

o  JIBWKeHUE TCIUIOHOCUTEIICH OCYIIECTBIISCTCS IPOTUBOTOKOM TIPH 3a/IaHHBIX

BX BBIX BbIX BX
0. ,0. 7,077,067,

AB, + A0

Aecp — H K
. 2

o JIBwKyImas cuia mporecca: (D),

F)Ie ABH ZG:X - BBI:I\’ ABK :eibIY - BB\ .

Q =K*F*A0, =
o  Temnoas Harpy3ka amapara: ¢ (2.
e  Q(mwx/c) mosomster ompemenuts G, "®u G Ha ocHOBe TemmoBBIX

0OaJIaHCOB:

Q :GT *CPT *(Qix - Qim) (33);
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G?[])[]) — Q
T Q- QM) (5,

Q :G*Cp *(Qnm - Q™) (4a)

G = Q :
c, *(IQBHX - Qm) (46)

D¢ dexTruBHOE BpeMs IPpeObIBAHUS:

3¢pp 7p*V _

Tnpcﬁ G 2 . (5)

MaremaTHuecKkoe OIMCaHMe Ha OCHOBE TEILUIOBOIO OajiaHca.

Ypasnenue ounamuru:

BbBIX

p * v * cp * :G . * Cpl * (el:l - Bl:]‘l‘ ) - G * cp * (Blil:lx - BH\)

dt (6).

dH‘:O

Vpasnenue cmamuxu npu  dt

GT *CPT *(B:Y - B:b[() :G *cp *(BBI:IX - BBX

) ()

Ha ocnosanuu (6) u (7) MOKHO TIPUHSTH: 0% =1(G,.G ) (8).

Nudopmarmonnas cxema 00beKTa.

BH _BH _BbiX
a - Z=f( Cpr,Cp)

1,

—p

EblX
&

Puc.5.2.

AHanu3 TMHAMUYECKUX XapaKTEePUCTUK OOBEKTA.

YPaBHeHI/Ie AWHAMHWKH B HOPMAJIM30BaHHOM BHC.
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. . *dﬁm,lx . + o
p*V *e, a +G *e, 0™ =

:GT *cpr *(9:* - Bib”‘)_*_c *cp *e“‘ (9).

Ha OCHOBC 9TOI'O YPaBHCHUA JAWHAMHKN OO0BEKT I10

KaHaITy G. - 0™ onuchiBacTCs MaTEMATHYECKOH MOJEIBIO anepUOANYECKOTO

3BeHa |-ro mopsaka:

K
W(p) =— "
Tm") p +1 (10)7

G?_ *C,T % (9:.\0 _ B:MXO)

T —p*V Kuﬁ = I() . 0

. o6 GE] . G *¢ *QU©
TIe:. ; P

OOBEKT UMEET TPAHCIIOPTHOE 3ana3bIBaHUE:

p.*V

Yo

T T,
rae Vipys - 006eM TpyOonposoaa ot P.O. 1o BXxona B anmapar.
Takum oOpa3om, B TIIeJIOM JWHAMHUKa OOBEKTa 10 KaHANy YIpaBICHUS
OTMCHIBACTCSI MATEMATHUECKON MOJIEIBIO allepruoINIeCcKOro 3BeHa 1-ro mopsiaka ¢

3aria3JbIBAaHUCM

W(p) = st wgr
T;*p+l (12).

AHanu3 cTaTUYeCKOM XapaKTEePUCTUKU OOBEKTA.

W3 ypaBHEHMSsI CTATHKHU BBIpa3uM 0 B IBHOM BHJIE:

G, *c, *(0™ - 0™")

Bﬂhl.‘( — + BB\

G*e, (13).
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Har persid Nnpoaysr

a

—

BLEIX

MCcHOOHLIN
TEeENNOHOCHUMTENDL

Gt Pr ﬂTB“

OTpadoTaHHLIN
TENAOHOCHTE NB

S -ﬂBbIK
T

TEXHONONMYECHMA MOTOK

e -P :.} BX
S TCA™ ¢ FRA™,
- B cxemMy 3alupMThi
52

Tunosoe PCHICHUC aBTOMATHU3alINH.

TunoBoe penieHWE aBTOMATH3aUUU  KOXYXOTPYOHBIX  TEIIOOOMEHHUKOB
BKJIIOYAET B Ce€O0sl MOJCHUCTEMBbl DPETyJUPOBAaHUS, KOHTPOJS, CUTHAJIM3ALUUA U

3aIlUTEL.

BbIX

1.PerynupoBanue. PerynupoBanue temneparypsl 10 I10Ja4ye TEIUIOHOCUTEIA
G, - xak mokazatens d()pPEeKTUBHOCTH MpOIlEcca HATPEBAHHUS B KOXKYXOTPYOHOM

TEIIOOOMEHHHUKE.

o  Kontpons. pacxonsl - G;, G; TemmepaTypsl - 0.7.077.,07,07" :

. napjeHue - P, P.

Curnanusaiys. CyIIECTBEHHBIC OTKIIOHEHHs 0™ OT 3a1aHus;

. pe3Koe TMAJCHUE pacxojia TEXHOJOTHYECKOro IIOTOKa GY , P 3TOM
dbopmupyeTCst CUTHAIT «B cXemMy 3aluTh.

4, Cucrema 3aIuThI.

[To cwrHanmy «B cxemMy 3amuTh» - OTKJIIOYAETCS MAarucTpaib IOJAYd
termioHocurend G;.
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NudopmarmonHo-1orudeckas Moaeib

JInst cucteMaTu3al ¥ YMEHbIIEHUsI 00beMa JIAaHHBIX O MPOIIECCEe HYKHO
pPaccMOTpETh MPUPOY COOTBETCTBYIOMIEH nHpopmaruu. Hanbomnee BaxxHbie

napameTpbl, UCIIOJIb3yeMbIE B 00padOTKE N3MEPEHUI, BKIIFOYAIOT B CEOSI:

. VYka3zaTenu Ha JaHHbIE U3MEPEHUH (MAECHTUPUKATOP);

. Anpec BXOJHOTO 1TOpTa U3MEPUTENBLHON HH(pOpMALINY;

. HNuTepBan BEIOOPKHU;

. KoadunuenTs! nepepacuera curHania,

. [TapameTpbl aT4MKa;

. [ToporoBeie 3HaueHUs (IOJOCAa TUCTEPE3UCAa C MEPBBIM U BTOPHIM

CUTHAJIbHBIMU TPEEIIaMu );

= Pe3ynbraT uzmepeHuii 10 u nociae o0pabOTKHU.

[TapameTtpsl onucanus 00bekToOB XpaHsaTcs ¢ b/ mpouecca, kotopas
MPEACTABIIAET COOOM LEHTPATbHBINA 3EMEHT MPOrPAMMHOI0 00ECTIEUEeHHUS
yIpasJisitonie cucteMol. b/l 111 aBTOMaTU3MPOBAHHOTO YIIPABICHUS MPOLIECCOM

COJICPIKUT JIJIs1 00pabOTKH Clieyrome HHhOpMaIlUn:

. [TapameTpsl Bcex TaTYNKOB M UCTIOTHUTEIIBHBIX MEXaHU3MOB;
= [TapameTpsl AJ1s pacyeTa MPOU3BOIHBIX BETUYMNH;
. OnpeneneHne BO3MOXHBIX COOBITUA U COOTBETCTBYIOIIUX WM

pEaKINN yIPaBISIOMINX BO3ACHCTBUN

. [ImaHOBBIE TTOKA3ATENH.

Hocryn x b/ mponecca, 3arpocsl ¥ TPOTOKOJIbI

Hoctyn k undopmanmu, conepxaiieics B b1, BEIOTHSAETCS ¢ TOMOIIIBIO
TPEX OCHOBHBIX OTIEpaIlNii, KOTOPhIE MOTYT KOMOMHUPOBATHCS, - BHIOOPA,
MPOEKIIMHA U COPTUPOBKH.

Bri6op (selection) onpenensier onepaiuio i u3BIeYeHHs U3 0a3bl JaHHBIX
TOJIBKO 3aIUCEN, YIOBICTBOPSIONINX 3aJaHHBIM KpUTepusaM. B Hamen cucreme
JIOJKHBI OBITh:

= Bribopka 1o curHamy gartyuka T.e. BBIOOpKa mapamMmerpa
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pacxoaoMepa BOJBI M IapaMeTpa pacxojia pyabl B MEJIBHUILY 110 YPOBHIO IIymMa B
He);

. BriObopka 1o THUny cUTyauud (HOPMalbHBIA pEXUM padoTHI,
npeaBapuiHbBINA, aBapHUITHBIN);

[Tpoekmmst (Projection) — 3To CIMCOK HHTEPECYIONTUX IMoJiel 3amucu b1,

CoptupoBka (Sorting) o3HavaeT ynopsijioueHue BHIOpAaHHBIX 3aMuceil B
COOTBETCTBHH C KPUTEPHUEM.

CouyeTaHue TpeX OCHOBHBIX OIEPAIIHil MOPOKIAET OOBIIIOE YHCIIO
BapUaHTOB 00OPaOOTKH U aHAJIM3a JIAHHBIX.

Onepanus o uzBieueHuro nHpopmanuu u3 b/l HazpIBaeTCs 3ampocom.

PopMHUpOBaHUE ITPOTOKOJIOB

Baxneiimient GpyHKIMeH cucTeMbl yIIpaBIICHUS SBISIETCS OBICTPOE
BBISIBJICHUE HEJOMYCTUMBIX PEKHMMOB M OINOBEIICHUE 00 3TOM onepaTtopa. Kaxmoe
U3MEHEHHUE COCTOSHUS, KIIACCU(DUIIMPOBAHHOE KaK aBapUIHOE, JOJKHO OBIThH
3a()MKCUPOBAHO CHELMAIBHOM (paiiyie — )KypHaJl aBapuii — C yKa3aHUEM BPEMEHU
COOBITHS.

CnenuanbHbIN 3a0poc — aBAPUUHBIA MPOTOKOJ — UCTIOIB3YETCs AJIsl IOUCKA
U BBIBOJIa BceX 00BbeKTOB bJI, KOTOphle HAXOAATCS B IaHHBIM MOMEHT B aBapUITHO
COCTOSIHUU.

Kak 3amonHsieTcs )KypHai npeaaBapuiHbIX/aBapUMHBIX CUTYaIlUN

[IpoToKoBI 00CITYKMBAHUS

Baxxnoit cocTasisitoreit paboThI SABJISIETCS TEXHUYECKOE 00CTY)KUBAaHUE

npuOOPOB U 0OOPYIOBAHHUS:

u IToaroToBka K 3aIrycky;

. [ToBepka cocTosiHuUS;

. 3ameHa U3HOIIEHHBIX TPUOOPOB;
. Kanu6poBka 1aTunKoB;

O4eBUHBIM pEIICHUEM SBIISIETCS MOATOTOBKA TPa(hHKOB TIIAHOBOTO
0OCITy>KMBaHUS Ha ONPEACIICHHbIN IEPUOJ, UCXOS U3 HH(MOPMAIIUU XPpaHSIIEHCS B

b/ mpouecca.
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Onepauuu yrpaBJlieHUs], BBITIOJHIEMBIE C UCITOIb30BaHUEM BJ[

B 3aBucuMOCTH OT pexxuMa padOThl pa3IUYaOTCsl UCIIOJHUTEIbHBIC
KOMaH/Ibl:

. ABTomaTnyeckuii — ympasienne ¢ OBM. B  ngaHHON cucrteme
ynpasieHuss B B/l XpaHATCS ykazaHusi Ha aBTOMATUYECKHUE JIEUCTBUSA, KOTOPbIC
BBIIIOJIHAKOTCS. B ONpeAeNeHHbIX curyauusx. CnenuansHas Tabmuua bBJ]
yKa3blBaeT, IpU KAaKOM 3HAYE€HUUM HEKOTOPOTrO IapaMeTpa  BbI3bIBACTCS
VICTIOJTHUTEIbHAS] KOMaH/Ia.

= Py4HoM1 — yripaBiieHHE MaCTEPOM Ha MECTHOM IIUTE.

[IpoBepka 1OCTOBEPHOCTH UCXOIHBIX JTAHHBIX

JUJIst TaHHOM CUCTEMBI TOCTOBEPHOCTh UTPAET OOJBLIYIO POJIb, TAK KaK

OIITMOKH BO BXOJHBIX JAHHBIX MOT'YT IIPUBCCTH K HCKOPPCKTHBLIM YIIPABJIAIOIIUM

JICUCTBUSIM:
1. MIPOBEPSIEM COCTOSIHUE 000PYI0BaHMS;
2. BEJIMYMHA BXOJIHOTO CHUTHAJA JICKHUT B IIPeIesiax pabovero auama3oHa

natamka (Mukpodor: 300-400I', pacxogomep: 0,5-10m>/4).

Bo u3bexanue apapuilHbIX CUTYaIIMI ONMPEENIOT M0JIOCY TUCTEpe3nuca
BOKPYT MIOPOTOBOTO 3HAUYCHUS. ABaApUIHBIN CUTHAJI T€HEPUPYETCS TOJIBKO TOT/a,
KOTJIa BXOJIHAsl BEJIMYMHA MMPEBLICUT BTOPOE MOPOroBOE 3HaUYeHUE. J1Jjist TOrO
4TOOBI COPOCUTH aBAPUMHBIN CUTHAJI, BXO/IHAS BEJIMYMHA JJOJDKHA CHOBA MEpecedb
nepBOe MOPOroBoe 3HadeHue. HoBbIl aBapuiiHbIN CUTHAII MOKET OBITh BBIPAOOTaH

MOCJIe TOT0, KaK BTOPOM MOpor OyAeT JOCTUTHYT CHOBA.

[TocTpoenue rpadukon
[Toctpoenue rpadvika N3MEHEHHI CUTHAIAa BO BPEMEHH WU KaK (QYHKIIUN

CUTI'HaJIa IMO3BOJIAOT BBIIBUTH HCKOTOPBIC MHTCPECHBIC ICTAJIN:
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1. UCKJTIOUUTENIbHbIE WJIM HEOObIYHBIE BO3MYIICHHUS;
2. NOTEPIO 3HAYECHUM;
3. NepUOANYECKUE KOIeOaHusI.

MonaenupoBanue ANC

OcHoBoit pa3padotku AUC siBisieTcss mocTpoeHue Moienei
MIPOU3BOICTBEHHBIX MIPOLIECCOB, a TAKXKe MPOLIECCOB cOopa U 00pabOTKU
uHbOpMaIHU 0 X0JIe 3TUX npoiieccoB. OOmIas 1enb MOISIUPOBAHUS MOJYMHEHA
1[EJIH JIFOOBIX €CTECTBEHHO — HAYYHBIX UCCIIEAOBAHHM — IPOTHO3UPOBATh
pPEe3yAbTAThI MPEACTOSIINX IKCIIEPUMEHTOB.

Co3nanue aBTOMAaTU3UPOBAHHOM CUCTEMBI YIIPABICHUS TEXHOJIOTHYECKUM
MPOIIECCOM U3MENBUYCHUS SBISIETCS OJHUM U3 3TANOB PEKOHCTPYKIIUH
oboratutensHol padpuku. ACY TII npouecca n3amenbueHus mpeaHa3HaueHa JJis
BBITIOJTHEHUS CIICIYIOIINX 3a/1a4:

1. ynpaBieHuss  TEXHOJOTMYECKMM  TPOLIECCOM  U3MEIbYEHUA U
KJIacCU(UKAIIUU, PYIbl HA PA3JIMYHBIX CTaJAUSX;

2. HEMPEpPBIBHOTO U3MEPEHUS, KOHTPOJIS u peryJupOBaHU
TEXHOJIOTHYECKUX MapaMeTpOB;

3. JIMarHOCTUKU U KOHTPOJIS COCTOSIHHSI O00OpPY/OBAHHUS 1I€Xa U3MEIIbUCHHUS.

KoHuenryanbHass MOJI€Ib.

[TocTpoeHue KOHIIENTYaIbHOU (COAEPKATENBHOM) MOJI€NI KOHKPETHOTO
00BEKTa SBISICTCS TIEPBBIM TANIOM MoJieTupoBanus. OCHOBHBIM COJICpKAaHUEM
ATOTO 3Tara ABJISIETCS MEPEXO0/1 OT CIIOBECHOTO OMUCAHUS K €r0 MaTeMaTU4eCKOU
MOJEIIH.

[Ipouecc n3MenbueHus Kak ynpapisieMblii 00bEKT

Kaxk ynpaBnsembiii 00BEKT, 3aMKHYTBIM [IUKIT U3METbYCHUS

XapakTepu3yeTcs CIAeAyIuMU napameTpamu (puc. 4):

1. BXOJHBIE:
. IIPOM3BOAUTENBHOCTD LIUKJIA IO UCXOAHOH pyae Q;
. pacxon Boabl B MenbHULY WM 1 knaccuduumpyromuii annapat Wk
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= rpanysnoMerpudeckuil coctaB Cy U (PU3MKO-MEXaHUYECKUE CBOMCTBA

PYAbI G,
. 4acTOTa BpaleHus: OapabaHa MeIbHULBI N;
. KOJIMYECTBO MEJIIOIIEH Cpenbl ;
. BJIQXKHOCTb (;
. Temneparypa 1 UCXOAHOU pyAbl.
2. BBIXOJIHEIE:

" 00BEMHBIN pacxo/l CIMBa KJIacCU(DULIMPYIOLIETo anmnapara Jc;

"  [UIOTHOCTD Oy,

" rpaHyJoMeTpudecKuii cocTtaB Cyy;

"  IPOU3BOJUTEILHOCTH IIUKJIA IO TOTOBOMY KJaccy (y;

" MOUIHOCTb, MOTpeOsieMas 3JEKTPOIPUBOJOM MEJIbHHUIIBI P.

YTIpaBasSomyMy BO3ICHCTBUSIMU MOTYT CIIYKUTh: TIPOU3BOIUTEIHLHOCTh
IMKJIa IO UCXOAHOM pyae Q; pacxos Bojbl B MenbHUIYY WM.

[lenb Moeit pabOThI CO3AaTh CUCTEMY YIPABICHUS MPOLIECCOM U3MEJIbUCHHUS
BO3JICHCTBHEM Ha MMOJa4y UCXOTHOM PyAbl B IIUKII U pacxoja BOJbI B MEIbHUILY,
T.C. PETYJIMPOBATh U KOHTPOIHPOBATh mapameTpbl Q u WmM, a Takxke cieauTh 3a
COCTOSIHUEM 00O0PY/I0BAHHS.

KoHntpons 3arpy3ku 6apabana MEIbHUIIBI PYOH U UPKYIUPYIOIIAs
Harpys3ka 3aMKHYTOTO [IUKJIa U3MEIbUCHUS — €CTECTBEHHbBIE MHINKATOPHI,
OTpakaroIre X0/ Mpoliecca U3MEIbUCHUS U pearupyrolire Ha U3MEHEHHE BCEX
napaMeTpoB IUKJIA.

CrereHp 3arpy3Ku MEJIBHHIIBI PYI0M HanbOoIee MPOCTO KOHTPOJIUPOBATH TIO
YPOBHIO IITyMa, IPOU3BOJMMOT0 MEITIOIIUMH TeJIaMH B 30HE UX naacHus. [Ipu
YMEHBIIICHUU YPOBHS 3arpy3KH YPOBEHb IIyMa BO3PACTAET, MPU YBEITHUYCHUH —
YMEHBITIACTCS.

Texauueckas peanuzaiysi KOHTPOJIS Hanbosiee mMpocTa NPy UCTIOTh30BAHUN
aMIUTUTY/IBI IITyMOBOTO CUTHAJA. B 3TOM ciiydae B COCTaB JaTYMKA BXOJISAT
MUKPO(OH, BBIPSIMUTEIbHAS MPUCTABKA, CTIIAKUBAIOIINN QUIBTP M BBIXOTHOM

ACIUTCIIb HAITPSPKCHHA. I[aT‘-II/IK YCTAaHABJIMNBACTCSA BOJIM3HU MCJIBHUIIBI B 30HC
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NajIeHUs MIapOB CO CTOPOHBI Pa3rpy304HO Harndsl. 3ByKOBbIE KOJIeOaHUS
BOCIPUHUMAIOTCS MUKPOPOHOM, MPEOOPa3yIONIUM 3BYKOBBIE KOJICOaHUs B 3.1.C.
IIYMOBOI'O cUTHaNa. TOK BBIIPSIMIISIETCS, CTIIAKUBAETCS U UCIIOJIb3YETCA B
CUCTEME KOHTPOJIA U PETYJINPOBAHHUS.

HenocTaTtok 3T70ro MeTo1a KOHTPOJIL — YyBCTBUTEIBHOCTD JAaTYHKA K
BHEIIIHUM 3BYKOBBIM IIOMEXaM, HallpuMep, OT pabOoTaIOIMIKX PsiIOM MenbHUIL. Jliis
YCTPaHEHHUsI 3TOT0 HEJ0CTATKA IMHAMUK WM MUKPO(OH, BOCIPUHUMAIOIIUE IITyM
MEJIbHULIBI, 3aKJIFOYAIOTCA B CIIEIIUAIIBHBIN KOPITYC C TPOMHOU
3BYKOIOTJIOTUTEILHON PENIETKON Ha BXOJE.

Urak, nepBast Most 3a71aua — cTabmin3anusi ypoBHs 3arpy3ku 0apabaHa
MEJIbHULIBI PYAOM C BO3AEHCTBUEM HA YACTOTY BpPAILIEHUS NPUBOJA. DTOT METOI
OTIPaBJIbIBAET Ce0s1, KOTJ]a TPAHYJIOMETPUUYECKUI COCTaB M (PU3UKO-MEXaHUUECKHE
CBOMCTBA UCXOJIHOM PYJIbI CPABHUTENIBHO MMOCTOSHHBL. OCHOBHOE MPEUMYILIECTBO
ATOTO MPUHIHUIIA YIIPABICHUS — MIPOCTOTA TEXHUYECKOU peanu3aiuu.
Hcnonb3oBaHue ero Npu aBTOMaTUYECKOM YIIPABJICHUU AAET YBEIUUCHHUE
MIPOU3BOAUTEIIBHOCTH U3MENIBUUTENBLHOTO arperaTta 10 10%.

B cocraB cucremsr aBTromatuueckoro perynupoBanusi CAP | (puc.)),

peanmy}omnﬁ 9TOT IMPHUHLUII, BXOOAT CIACAYIOINE 3JICMCHTDI:

1. MukpohoH HanpaBJIeHHOTO JEHCTBUS 300 -

400 I'xx

2. [IpeobpazoBarenb 4aCTOTHI B YHU(PUITUPOBAHHBIN

el e

curdain Toka win Hanpspkenus (E/E), pacronoxenusiil Ha

MECTHOM HIUTC

3. Bropuusnsii mpubdop Juck-250 M nokassiBaroniui,

B

3aMMCBIBAIOIINM, CO BCTPOCHHOMN 3BYKOBOM

CUTHaJIM3aIMel (3BOHOK TPOMKOT0 0051)

4. ABroMarnueckuii perynarop cucremsl “Kackan-2” P-

e

17, pacnoio’)KeHHBIN Ha IUATE onepaTopa

does
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5. Biiok ynpasiieHust TAPUCTOPAMU

6. biiok TupucTopon 800 —
1200

00/MUH

Bropas 3amaga - crabunm3anus pacxoja Boabl B Oapadan meapHUII (WM =
const) ¢ Bo3/ielicTBHEM Ha MOJI0KEHUE PETYIUPYIOLIEro Kiiarnana TpyoonpoBo/a,
IIOJIAFOIIETO BOAY B MEJIBHUILY. DTOT IPUHIUI IPUMEHUM IPH YCIOBUH
CTAOMIM3AIMK pacXojia Py/ibl B 0apabaH MEIbHULIBI,

[Tpunun npoct B Texuuueckoit peanuzanuu CAP Il (puc.5) .B kauectse
JlaTYMKa pacxoa BOAbI 2a UCIOIB3YIOT PA3JIMYHOTO POJIA CYKAOIIUE YCTPOMCTBA.
Perynstop pacxona Boabl 2T 4epe3 UCIOJHUTENBHBIN MEXaAHU3M 2€ BO3IAEHCTBYET
Ha KJIamaH TpyOOIpoBOja BOJbI B MEJIbHUILY. B cocTaB cucTeMbl aBTOMAaTUYECKOTO

perynupoBanusi CAP |l Bxondr cremyroiiye 31eMEeHThI:

1. IIpeoGpazoBaTenb 3JIEKTPOMarHUTHBIN 0,5-10
U3MEpUTENbHBIN pacxoa xuakoctu (ITMP-1) M/
2. IIpeobpazoarens gatunka [IUP-1 (mpeobpazyer

€CTECTBEHHBIN JJIEKTPUUECKHUI CUTHAII B
yHUGULIUpoBaHHBIN TOKOBBIN curHal (E/E)),

PAaCIIOJIOKEHHBIN 110 MECTY

3. Bropuunsiii mpubdop Jduck-250 M nokaszsiBaroui,

3aNMCBIBAIOIINHI, PACIIONOKEHHBIM HA MECTHOM IIUATE =

4. ABTOMaTHYECKHUH perynsTop cucreMsl “Konrtyp-2”

PC-29, pacnionokeHHbIN HA IIUTE OonepaTropa

5. Ilyckarens 6eckoHTakTHBIN peBepcuBHbIi [IBP-2M, 0-100

pACOJIOKEHHBIM HA MECTHOM IIIMTE % xona =
Bana UM
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6. Dnexrpuueckuii UM tuma M30-1,6/40 2e

7. Perynupyromuil Kjanas ApyxceaenbHelii Dy = 50 mm 2K

Bi — BBO mHpOp™Marmu Ha IBM omneparopa

Bo — BeiBo undopmanuu ¢ IBM oneparopa Bxoa unpopmanuu

OyHKIIMOHAIBbHASI CTPYKTYpPa MPOCKTUPYEMOM CUCTEMBI

CymiecTByroniasi cuctemMa Ha IpeAnpUsITUN JOJKHA UMETh JIBa YPOBHS
CUCTEMBI YIIPaBJICHUS, TaK BCE JaHHbIE (PUKCUPYIOTCS HA MECTHOM IIIUTE MacTepa
1 Ha OBM omneparopa.

[TepBbIil (H>KHUN YPOBEHB) JOJDKEH OCYIIECTBISATH KOHTPOJb PE3yIbTaTOB
M3MEPEHU U HEMTOCPEICTBEHHOE ITU(POBOE YIIPABJICHHUE MO JaTYUKaM,
WCIIOJTHUTEIbHBIM MEXaHU3MaM, BBITIOJIHEHUE HEOOXOUMBIX MEPEKITIOUCHUM 10
KOMaH/iaM BEPXHETr0 YPOBHS, aBTOMATUYECKUM NEPEKITIOUCHUSIM.

Btopoii (BepxHuii ypoBeHb) BBITIONHAET (PYHKIIMU OTOOPAKEHUS JaHHBIX O
COCTOSIHUM TEXHOJIOTUYECKOTO MPOoliecca, ApPXMBUPOBAHUU MTOTYYEHHBIX TaHHBIX.
KpomMme Toro, Ha 3TOM ypOBHE HY>KHO OpraHU30BaTh COXPAHEHUE BCEX U3MEHEHHUI
BCEX NapaMeTPOB, KOTOPBIE OCYILECTBUII ONIEPATOpP, B 03y JaHHBIX, CIIPABOYHYIO

CUCTEMY U YIOOHBIN HHTEpdEic.
Onucanue pexXxuMOB PYHKIIMOHUPOBAHUS OOBEKTA
B o6miem citydae Bce pexxuMbl PYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO

mpouecca yrnpaBJICHHA ITPOICCCOM U3MCEJIIBYCHUA MOXKXHO pasAC/IMThL Ha

CJIEAYIOIINE TPYIIIIbL:

1. Pexxrm HOpMaJIbHOM JKCILTyaTaluu;
2. [IpenaBapuiiHbie peKUMBI SKCILTyaTalluu;
3. ABapuiiHbIE PEKUMBI SKCILTyaTalllH.
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JIOIyCTUMOCTB T€X UJIM UHBIX PEKUMOB PaOOTHI ONpEeIIsieTCs
XapaKTEPUCTUKAMHU U BO3MOXXHOCTSIMHU 000pyA0BaHus. B cOOTBETCTBUU C OOIIMMU
NPUHILIAIIAMH YCTAaHOBKA CUMTAETCSI O€30IIAaCHOM, €CIIM MPH JUTUTEIHHON ee
HKCIUTyaTallM BO BCEX PEXXUMax, BKIIOYas aBapHuilHbie, OyJeT UCKIIOUEHO
CEpbE3HOE MOBPEXKICHUE MOTEHIUAIBLHO OMACHBIX Y3JI0B, a TAK)XKE o0ecreueHa
COOTBETCTBYIOIIIAs 3allIMTA EPCOHANIa YCTAHOBKHU.

PexxrMbl HOpMabHOM 3KCIUTyaTalliy BKJIIOYAIOT B c€0s1 OCHOBHBIE (ha3bl
IIPOU3BOJICTBEHHOTI'O MpoLEcca:

" HENOCPEACTBEHHO CaM TEXHOJIOTMYECKHUI MPOLECC;

" [OJrOTOBKY K IIYyCKYy TeXHoJornueckoro komruiekca (TK);

» 3anyck TK;

= ocraHoB TK.

[IpenaBapuitHbie peKUMBI pAOOTHI COOTBETCTBYIOT CHEAYIOIIUM CIy4asiM:

" [apaMeTpbl PEryJIMpPOBAHMS CUCTEMBI HAXOAATCS B JAOIYCTUMBIX, HO
OJIN3KUX K KPUTUYECKUM 3HAUCHHSIM;

K uucny aBapuiinbix pexumoB padoTel TK cnegyer oTHecTH:

"  OTKJIFOYEHUE IEKTPUUECKOTO MUTAHMUS,

" [peKpalieHue NoJa4u BOJIbI;

" pexuM palboThl, IPU MOSIBICHUU PAa3IMYHOrO poja OOJBIIMX M MaJlbIX
Te4yel Ha 000pyAOBaHUM U TPYyOOIIPOBOIAX;

" pexuM paboThl MPHU BBIXOJE 3a ONpPENEJCHHBbIE T'PAHULBI Pa3TUYHBIX
apamMeTpOB PETYIUPOBAHMS;

" [pU BBIXOAE M3 CTPOS Pa3IUYHBIX KOHTPOJIUPYIOIIUX YCTPOUCTB
(1aTYuKOB);

" [pu OOPBIBE CBSI3H C 0OBEKTOM.

Onucanue pexxuMOB JIOJKHO OBITh IPEICTABIICHO B BUJIE JIOTMUYECKUX
mpaBuiI, 00pasyrommx 6a3y 3nanuii (b3).

Jlornyeckue npaBuia, ONMCHIBAIOIINE BOSHUKHOBEHUE aBAPUITHBIX

CI/ITyaHI/Iﬁ B TEXHOJOTM4YCCKOM KOMIIJICKCC U3MCJIIbUCHUSA PYAbI:
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Ecnu npexpaliienne nojgayu BoAbl, TO OCTAHOBKA MEJIBbHULIBI, IIUTATEIS U
KOHBelepa, IEPEKPbITHE BEHTUIIEH Ha BOJOIOABOIAIIMX TPyOax.

Ecnu napymienue repMeTHYHOCTH 000pyI0BaHUS ¥ TPYOOIPOBOIOB, TO
OCTaHOBKA MEJIbHULIBI, ITUTATENA U KOHBENEpa, IIEPEKPbITUE BEHTWIEH Ha
BOJOIIOABOISIINX TPpyOax.

Ecnu npexparuiiach nojgaya UCXOAHOU pyAbl, TO OCTAHOBKA MEJIbHULIBI,
IIATATEId U KOHBEHEPa, IIPEKPALLEHUE [I01a4U BOJIBI.

Ecnu BN U3 CTPOS KOHTPOIMPYIOIIMUE YCTPOMCTBA, TO OCTAHOBKA
MEJIBHUIIBL, IUTATEN U KOHBEWEPa, IPEKPALLEHUE TIO1a4X BOJIBI.

Ecnu 0OpbIB IE€HTHI, TO OCTAHOBKA MEJIHULIBI, TUTATEIN U KOHBEMepa.

Ecnu 3aknmHrBaHuE JEHTHI, TO OCTAHOBKA MEJIBHULIBI, TUTATEIS U

KOHBeKepa.
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I'1aBa 6. DKOHOMHYECKAA YACTh.
6.1. Pacuer mjiaHoBOi HOPMATHUBHOI TPYA0EMKOCTH PadoT HA
IKCILIYATAIMIO U PEMOHT TEILIO00OMEHHHUKA.

1 Texauueckas XapaKTCPHUCTHKA TETIJI00OMECHHHUKA .

Taomuma 1.1
Koaddury CymmapHna
YacoBas HomwunnannHa
AEHT A
HanMeHoBaHM | TPOW3BOAMTEIIHEHOC s MOILHOCTD
WHTEHCUBHOCT MOIIHOCTD
€, Mapka Th, JIBUTATEIS,
H, JIBUTATEJIE
Quac KBT .
Ku U KBT
1 2 3 5 6
TermiooOMeHH
400 0,96 315 315
UK .

2 Pacyer miaHoBOW HOPMATUBHOM TPYAOEMKOCTH padOT Ha HKCILTyaTaIfio U

PEMOHT TEIJIOOOMEHHUKA .

Pacuer addexTuBHOTO (hOHAA BpEMEHH.

Jist onipenenenus 3ppexTuBHOrO PoH1a BpeMeHu padboThl 1-ro KOHBEpTEpa,
HEOOXOJMMO OMNpPEACIUTh BPEMsl HAaXOXACHHUS €ro B PEMOHTE, MO CTPYKType
pemonTHOTO 1ukia (Py).

CrpyKkTypa pEMOHTHOIO LIMKJIA!

Py =n-T, + n-Trpx + N-K, (2.1)

rae 0 - KoJnuecTBo BUAOB peMoHTa v TO 3a nmepuoj peMOHTHOTO LUK

Tabmuua 2.1 — HopMaTuBbl NEPUOAMYHOCTH U MPOAOJIKUTEIBHOCTU

PEMOHTOB TCXHOJIOTHUYCCKOT'O O60py,HOBaHI/IH
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PemonTt

O6opynoBanue B [TepuogmanocTs | [IpomomkutensHoCcTh | TpyaoeMKocTh
Mec qac Yell yac

1 2 3 4 5

TO |1 16 29
TennooOMeHHUK

T, |3 96 224

T, |30 120 420

K 60 240 700

JUIMTEenbHOCTE PEMOHTHOIO KA Py = 60 mec

KosmmuectBo kanuranpHbIX peMOHTOB NK =1

m

TT(l.,Z) _ t S
KonmuecTBo TeKyImx peMOHTOB .. : (2.2)
rae typ, - MEKPEMOHTHBIN TIEPUOJ Mec
P
nT, = —2 k=0 1o qoT,
m.p.T2 30
P
T, =—*——nT, —nK = 6-3?-1-1: 20-1-1=18T,

m.p.T1

CrpyKkTypa pEMOHTHOIO LIMKJIA

P, =1K +18T, +1T, +40TO

OmnpenenseM CTPYKTypy TOAOBOrO IUKJIA padOT C UEAbl0 (POPMUPOBAHUS
MJIAHOBBIX 3aTpaT Ha oOecredeHre JaHHBIX pa0oT B TCUCHUH KaJe€HIapHOTO ToJia.

CtpykTypa TrojoBOro IHMKIa pPabOT 3a TOCIEAHUN TOJ SKCIUTyaTalluu
COCTaBJISICT

T, =K+ 1T,+10TO
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OnpenenseM T1UIaHOBBIA  (DOHA MPOCTOEB O0O0OPYJIOBaHUSA 3a MEPHOJ
PEMOHTHOTO IMKJIA U 32 KaJEHIAPHBIN roj

r, =—=240+18-96+120+40-16 = 2728uac

np.py

T =240+120+10-16 =520uac

np.2oo

3 Pacder mnaHoBoro K03 GUITMEHTa SKCTEHCUBHOTO MCTIOIb30BAHHUS

TEIJI000MEHHHUKA .

[TnaHoBBIN KOYPHUIIMEHT HHTEHCUBHOCTHU UCIIOJIb30BAHUS TEINIOOOMEHHUKA
., KOTOpBIA YKa3blBa€T HA MCIOJb30BAHUE KOHBEpPTEPA BO BPEMEHH B
IIPOU3BOJICTBE OIpEEIsieM Mo (popmyJe:

T, 7212

> T  365.24

HOM

=0,83

]
T.e. 83% coctaBisier DdexTuBHbINA (T0e3HBIH QOHI pabodyero BpeMeHN)
u 17% QoHa mIaHOBBIX MPOCTOEB.
OddextuBHbIl PoHI pabovyero BpeMEHH COCTABUT

T,=T, —T

3 = Lo =T paco = (365-24) 1488 =7272
[lmanoBast TpynoemMkocTh peMOHTOB U TO B TeueHHE KaJCHIApPHOrO roja

onpenenseTcs Ha OCHOBE HOPMAaTUBHOW TPYJOEMKOCTH paboT (uen - wac)

CTPYKTYPHI TOJIOBOTO IUKJIA.
[1naHoBast TPyZI0EMKOCTh pabOT 3a TOJ] COCTABHT:

T

e.2c00

=420+ 7004160 =1280yer - uac

[Ipu cocTaBieHny MJIAHOBOW CMETHI 3aTpat Ha npoBeAaeHue TO U peMOHTOB.
Omtara Tpyaa 1o KaKI0My BUAY pabOT YYUTHIBAETCS OTACIBHBIMU CTAThSIMH, a,
CJIeIOBaTEIbHO, TOJIOBAsI TPYJIOEMKOCTh palbOT JOJKHA MPUBOJIUTHCS IO BHUAAM
pabor:

T,;, =420uen-uac

T, =700uen-uac
T,,;, =10-16 =160uen - uac
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HopmaTuBHasi TpyJoeMKOCTh ¢ ydyeToM KoadduimeHTa mnorepb padouyero

BpPEMEHU, KOTOPHbIi paBeH 1,43 cocTaBuT:

T,,, =160-1,34 =214 yen -uac
T,;, =420-1,34 =563 uen - uac
T, =700-1,34 =938 uen -uac

3T, =214+563+938 =17154en - ac

4 Pacuert rogoBOIo OanaHca pa60"I€I‘O BpPCMCHH IICPCOHAJIA, 3aHATOI'O Ha

TeKymeﬁ OKCILTyaTallun

PacueT nnanoBoro 6IOI[)K€Ta pa60qer0 BPCMCHH IICPCOHAJIA

[InaHoBbIl romoBOM PoHA pabodyero BpEMEHH OMNpeesieTcsl Ha OCHOBaHUU

IIAHOBOTO OanaHca pabodyero BpeMeHH, KOTOPhIN cocTaBisiercst Ha 1™ paboTHHKa

COOTBGTCTBYIOHII/Iﬁ KaTCropuu IcpCoHajia.

Ywuciio quel/yacoB

Macrep o
DneMeHThI OanaHca PeMoHTHBI
JpoOMIbIIUKY | pPEMOHTY
nepcoHan
000pynoBaHUs
1 2 3 4
1 Kanenmapusiii ¢ona
K 365 365 365
BPEMEHU
2 Ilpazgnuunbie quu u 1]
115 115 115
BBIXOJIHBIC JTHU B/
3 Homunanbubiit hoHA
Thom 250/1800 250/2000 250/1800
BPEMEHU
4 [Imanupyemsble
I,H 64 o4 64

HCABKH, BCCTO
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B TOM YHCJIE:
4.1 JInu oTirycka 55 46 55
4.2 Jlau 1o 6one3Hu 7 7 7
4.3 J{Hn MPOYUX
P 2 1 2

HESBOK
5 DddextuBnbiil GHoHI

T,O 186/1488 196/1568 186/1488
BPEMCHU
6 Koaddurment
WCHOJIL30BAHUS K, 0,74 0,78 0,74
pabouero BpeMeHu
7 1IpoaomKUATENBHOCTD

t |s 8 8
CMECHBI M

Bananc pabouero Bpemenu 1™ paGoTHHKA 3a TOJT

TaGnuna 4.1 — I'ogoBo m1aHoBLIN Gananc pabodero Bpemenu 1™ pabouero

T

KVI B TH:)I)M
T

Kc" — HOM
T

2

S Pacuer miaHOBOU SIBOYHOM U CIIMCOYHOM YMCICHHOCTH ITEPCOHAIIA

Hopma u4uciaeHHOCTH TepcoHaia Ha OKCINTyaTallMi0 W OOCTY)KHBaHHE
TEIIOOOMEHHHUKA . — 2 YeI arp.

SIBOYHAs YWCICHHOCTHh IUIABHJIBIIMKOB HA TEXHOJOTHYCCKYI0 CMEHY
COCTaBJISCT:

q,.=H,-N

Y. . =1-2=2yen-acp

A.cm
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q" YCJIOBCK HAa CYTKHU C YUCTOM M3 TCXHOJIOTHYCCKOI'O PCKUMaA.

Y,=4,,., T, =2-3="06uen

A
CrmcouyHas YUCJICHHOCT:

Y,=4,-K, =6-134~8,04 =8uen

HopmatuB 3aTpaT Tpyda Ha OKCIUTyaTalldio W OOCTyXuBaHHe | — oW

TEeIUIOOOMEHHUKA
— =4yen
2

3aTparhl Ha OILIATY TPYyAa U3 pacuera 4 4eJoBEK CIHUCOYHON YMCIEHHOCTH
OyIyT y4TeHBbl B COCTaBE€ 3aTpaT Ha JKCIUTyaTallul0 U OOCTy>KuBaHue 1 — oW

TEMJI000MEHHUKA.
6 Pacuer cocTaBa 3aTpar Ha COAEpKaHUE, IKCIUTYaTAUIO U PEMOHT MMPUBOJA

Conepxanue 1 00CITyKMBaHHE OCHOBHBIX CPEJICTB, KOTOPbIE HAXOJATCS Ha
OaslaHce MpeanpusaTHs, MPEANOJaraloT y4eT 3arpaT Ha TEKyIlee COAEp)KaHue U
DKCIUTyaTallMi0 U Y4eT 3aTpaT NpH MPOBEICHUU PEMOHTHBIX PabOT (TEKyIIHe |
KaluTaJIbHbIE PEMOHTHI)

[InanoBeIf (POHI CpencTB oOmpenensieTcs IMyTeM COCTaBIICHUS IJIAHOBOM

CMETHI PacX0JI0B Ha roJ
6.1 Hakorienue cpeacTs aMOpTU3aIMOHHOTO POH A

CyMMy amopTH3aluu OINpeAessieM M0 HOpMe amopTu3auuu, H, ¢ yuetom
NepBOHAYAIbHOM cTOMMOCTH 00opynoBanus, O

_ @, -H, 70482499.9,92
100 100

A

= 699186 py6
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6.2 Oniata CHJIOBOUM YHEPrUU

CTOMMOCTh CHJIOBOM SHEPIHHM OIpEAeNieM MO CpeAHEl HOMHHAJIbHOU
MOIIHOCTH JIBUTATENIel C yYeTOM IJIAHOBOI'O PEXHMMa pabOThl 00OpYIOBaHUS U

CTOMMOCTH AJIEKTPOIHEPTHH 10 Tapu(]y B IIIAHOBOM TOIY

M,-T

Kau

'KS .Ku 'Kn .UB .t(,‘/H .TC.I/I
S

99

rae

M, — cymmapHasi MOITHOCTb JBHUTraTesien, KBt

Tyan — KanieHAapHBINA (HOHA BpeMEHHU pabOThl 000PYIOBaHUS, THU
K, — ko3 puimeHT 3KCTEeHCUBHOCTHU

K, — k03¢ puLIEHT UHTEHCUBHOCTH

K, — xoaddunrent noreps snekrpodHepruu B cetu (1,1)

Tey— YUCIO CMEH B TEUEHHUE CYTOK

tCM - IPOAOJDKHUTCIbHOCTE CMCHBI, HacC

L.y— uena 1 kBt yac o tapudy, pyo

S - KIIJI meurarens, (0,85)

~315-365-0,94-0,96-11-3-8-0,51
0,85

= 1643454 py6

€]

6.3 CTOMMOCTh MAaTEPHUAJIOB Y 3aMTACHBIX YAaCTEN JJISl HY XK/ TEKYIIEH

9KCILTyaTallud 1 pCMOHTOB

IInanoBas HOTpe6HOCTB B 3alldCHBIX YaCTAX W CMA30YHBIX MAaTCpHalax IJId
HY)XXI TCKYHCTO COACPKAHUA U IOKCIUTyaTaluru OIpCACIIICM 110 IINIAHOBOMY

rojoBoMy HopMmatuBy dTux 3arpaT (H;), B % oT OajaHCOBOM CTOMMOCTHU

kouBepTepa KI'2 — 801]

H3 =0,3
Hrp =2,5
HKP = 4,5
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_®,-H (%) 70482499.0,3
> 100% 100%

= 211448 pyo

[InanoBasg NOTPEeOHOCTH B MaTepuanax s HyXJ TEKyIIMX PEMOHTOB
OIpeeIIsieM 110 TUIAHOBOMY TOJI0BOMY HOpMatuBy Matepuaios (Hrp, %):

_®,-H,, (%) 70482499.-25
" 100% 100%

=1762062 py6

[TnanoBast mOTpeOHOCTh B MaTepUasiaX I HYXK] KallMTAJIbHBIX PEMOHTOB
omnpenensercs mo HopmaTuBy (Hyp, %0):

_ @, -H,, (%) 70482499-45
g 100% 100%

= 3171712 py6

6.4 Pacuer mmanoBou cmetel @OT nepconana

CucremMa omnaTel Tpyda — HNOBPEMEHHO — IMpEMHANIbHAs, MO 2 Trpynmne
CTaBOK.

Tabnuua 6.4.1 — TapudHBIX pa3psA0B TEXHOJIOTHUECKOTO MepcoHata

YacoBas
Cnucounas TapudnbIii
[Ipodeccus TapudHas CTaBKa,
YUCJIICHHOCTh paspsn
pyo
1 2 3 4
5 4 30,14
JpoOubIuk
3 5 34,87

Tabmuna 6.4.2 — TapudHbIX CTaBOK U Pa3psAa0B ciiecapeil — peMOHTHUKOB

3aKpPCIIJICHHBIX HA pCMOHTax

Yacoas TapudHas
[Tpodeccus TapudHsiii pazpsn

cTaBka, pyo
1 2 3
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4 30,14
1 Cnecapu — peMOHTHHKH, 3aHATHIC HA

) 34,87
TEKYIIUX PEMOHTAX

6

4 30,14
2 Crnecapu — peMOHTHUKH, 3aHSIThIC Ha

5 34,87
KallUTAIbHBIX PEMOHTAxX

6

Cpennuit TapudHbIid pa3psi As JpOOMIbIIUKOB

ZqCH(Pi)'Pi
P = (00
" g (0,0)
5435,
8

Cpennuiil TapudHbIil pa3psj A cliecapeid — pPEMOHTHUKOB

ZTE(Pi) ’ P|
P — i=1
CcpP TE
- 2000-4+1132-5 _44
3132
- 5000-4 +3008-5 _44
8008

Cpennss yacoBast TapudHas cTaBKa JyIs APOOHIIbIITUKA

iqCH(Pi)'TCT(Pi)

TCT.CP. -
qCIY
5.3014+3-34.87
Tprop = ; ~31,91py6
CpCI[HHfI qaCcoBas CTaBKa IJIid Cﬂecapeﬁ — peMOHTHI/IKOB 3aHATBIX HaA

TEKYIINX PEMOHTAxX

ST (P) T (P)

TCT.CP. - T

E

2000-30,14+1132-34,87
Terep = 3132 =3185py6
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Cpe,Z[H}IH qacoBasid CTaBKa A CHCC&pCﬁ — PEMOHTHHKOB 3aHATBIX Ha

KallUTAJIbHBIX PECMOHTAaX

5000-30,14 + 3008 -34,87
Terep = 8008 =3192py6

Hopmatus donaa 311 ass niaaBUiabIIMKOB U cliecapeid — peMOHTHUKOB

H, = I;JH -100%

o3n
20

= 5% 100% = 34,4%
186

H

o3n

Hopmartug donaa JI3I1 s mactepa UTP

_ 4 -100% = 27,6%
196

o3n

Tabmuua 6.4.3 — IlnanoBas cmera @OT criecapeil — pEMOHTHHKOB 3aHSATBIX

Ha pCMOHTax

PeMoHTHUKH, PemMoHTHUKH,

1 Haumenosanue npodeccuu Hroro:
3aHATHIC HA TP 3aHsATbIC HA KP

2 HopmatuBHas
3132 8 008 11 140

TPYAOEMKOCTb, YeJ-4achl

3 Cpennuii Tapuduslii paspan | 4,4 4,4 4.4

4 Cpennssa dacoBast TapudHas

P pr 31,91 31,91

CTaBKa, pyo.

5 Tapudmnsriii pouxu, pyo. 379 857 379 857

6 3a paboTy BO BpPEIHBIX

P Y P 30 389 30 389

yCIOBUSX, py0. %

7 3a paboTy B HOYHOE BpeM,
151 943 151 943

py0. 40%

8 Ilpoune HanbaBku, pyo.

9 IlpemuanbHBIN (OHIT, 0.

P ® Py 90 140 90 140
21%
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10 ®donn OCHOBHOM

519 1018 382
3apaboOTHOM TIJIaThI, PYyO.
11 ®oHa [JOMOTHUTEIHLHON

434788 435 868
3apa0oOTHOM TIaThI, Py.O
12 ®onpg 3apabOTHOM TIIATHI,

1 450 648 1454250
(mo matepuky) pyo.
13 Paitonnslii k03¢ duIUEHT

1160 519 1163 400
80%, py®.
14 Cesepnbie HanbOaBku 80%,

1160519 1163 400
pyo.
15 T'onoBoit ®OT, pyo. 3771686 3781050
16 ECH, 30%, py®. 1131506 1134 315

Ta6mumna 6.4.4 — [InanoBas cMeta rogoBoro ®OT apoOUITBIIUKOB

1 HaumenoBanue npodeccuu Hpob6wmnbmuku | toro:
2 Criuco4Hasi YMCIEHHOCTh pabounx 9 9
3 TIlnanoBeii ¢oug paboyero Bpemenu 1 — TO

186 115
pabouero, THU
4 TInanoBbiit (oHA paboOUYEro BpEMEHH MepCoHalIa, Yell

1488 1488
© THA
5 Cpennuii TapudHbIi pa3psan 4,4 4.4
6 Cpennsisg yacoBas TapudHas cTaBka, pyo 31,91 31,91
7 Cpennsis nHeBHast TapudHasi cTaBka, pyo 255,28 255,28
8 Tapudusit ponHa 379 857 379 857
9 3a paboty B HOUHOE Bpems, pyo 40% 151 943 151 943
10 3a paboTy BO BpEeIHBIX YCIOBUSX, pyO 8% 30 389 30 389
11 Ipemuansusiit poun, pyd 40% 90 140 90 140
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12 ®onx OCHOBHOM 3apaOOTHOM IIJIATHI, PYO 519 379 519 379
13 ®onHa AOMOTHUTEBHON 3apabOTHOM TIJIAThI, pyo 178 666 178 666
14 ®onp 3apaboTHOM TUIAaTHI (IO MATEPHUKY), PYO 698 045 698 045
15 Paiionnsiit koadduiuent 80%, pyo 558 436 558 436
16 CeBepnbie HagOaBku 80%, pyo 558 436 558 436
17 I'onosoit ®OT, py6 1814 917 ;18714

OruncneHus Ha COLMANIbHBIE HYXKI6I 29 % 526 326 pyO

Taomuna 6.4.5 — Cmera rogqosoro ®OT UTP

1 IlepeyeHb MTATHBIX JOJKHOCTEN Mactep UTP
2 KonndecTBO MITATHBIX €AUHULI, Yell 1

3 Oxaja mTaTHOW €IMHULIBI, pyO 7700

4 Tapudnbiit hona, pyo 50035

5 [Ipemuansusiii poug 21%, pyo 10 507

6 ®oH/ OCHOBHOM 3apaO0OTHOM IJIATHI, pyO 60 542

7 ®oHA TOTOJHUTETLHOM 3apaboTHOM miaTel, pyo | 16 710

8 ®oH/ 3apabOTHOM ATkl (IO MATEPUKY), pyO 77252

9 Paitonnsiit koahdunment 80%, pyo 61 802
10 Cesepnbie HanoaBku 80 %, pyo 61 802
11 I'onosoit ®OT, py0 200 856

OTtuucneHus Ha collMaIbHBIE HYXKIBI 29 % 58 248 py6
Tabmuma 6.4.5 Cmera 3arpaT Ha COJEp)KaHHWE, DKCILTyaTalldi0 U PEMOHT

TEIIO00OMEHHUKA .
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Cratbu 3aTpar CymmMa (py0.)
1 2

1 ConepskaHue 1 dKCIUTyaTalus o0opyioBanus, Bcero, | 4 341 658
B TOM YHCJIC:

1.1 AmopTu3zarus 000pya0BaHuUS;

1.2 3arpaThl Ha IEKTPOIHEPTHIO;

1.3 ®OT nnaBUILIIUKOB;

1.4 Otuucnenus Ha connayibHbie HYXI6l 30 %);
1.5 ®OT macrtepa 1o peMOHTY 000pYyIOBAHHUS

1.6 OTuncnenus Ha conayibHblie HY Kb 30 %;
1.7 Marepuansl 1 3an1aCHbIE YaCTH;

1.8 Ilpoune pacxompl.

2 3arpaThl Ha TEKYIIUI pEMOHT, BCETO, 4 980 244
B TOM YHCJIE:

2.1 ®OT cnecapeit — pPEMOHTHHUKOB;

2.2 OTtuucnenus Ha conpaabHoe cTpaxoBanue 30 %;
2.3 Marepuaiibl U 3alacHbIE YacTy;

2.4 IIpoune pacxozsl.

3 3arpaThl Ha KaNUTAIbHBII PEMOHT, BCETO, 5054 058
B TOM YHCJIC:

3.1 ®OT cnecapeli — peMOHTHUKOB;

3.2 Otuucnenus Ha conanbHoe cTpaxoBanue 30 %
3.3 Marepualibl ¥ 3aN1acHBIC YaCTH;

3.4 TIpoune pacxopl.

4 3atparbl Ha OXpaHy TpyJa

Bcero o cmere:

Tabnuma 6.4.6 — [InaHoBas cMeTa Ha PKCIUTyaTaluio, TEKYIIee COAePKaHne

U PEMOHT
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Cymma

[lokazarenu En. u3m.
pyo
1 2 3
3082
banaHcoBasi CTOMMOCTh O0OpYIOBaHUS pyo 570
Koaddurment KCTEHCUBHOTO UCTIOJIb30BaHUS 0.83
o0opyaoBaHUS o ’
['omoBoit 00bEM 3aTpaT Ha TEKYIIEe COJIepKaHUE,
AKCIUTYaTaINIO U TEKYIIUA PEMOHT, BCErO pyo
B TOM YHCJIC:
3 . 206
.1. amopTu3anus; py
498,4
15 . 366
.2. DIEKTPOIHEPTHS, py
15,4
3.3. KOMIUIEKTYIOIIME U 3amacHble yactu  %; pyo
3.4. ®OT nepconana c yueromM ECH  %; pyo
3.5. 3aTpatrsl Ha OXpaHy Tpyaa pyo
3.6. mpouure HakJIaaHbIe pacxonabl  %. pyo
Omtara yciayr MOAPSIHON OpraHU3AIMH MO0 KamUuTaIbHOMY .
Py
PEMOHTY
HopmatuBHas TpyJ0€MKOCTh PEMOHTOB, BCETO
yen-yacel | 11 140
B TOM YHCJIE:
qen
5.1. Tekymue 3132
Yachl
qen
5.2. KanuTaabHbBIC 8 008
Yachl
Cpeanuii kBamu(pUKaIMOHHBIN pa3ps] MITATHOTO MEpCOHANIAa | _ 5,4
Cpennsist 3apaboTHasI I1aTa OHOTO MITATHOTO paboyero pyo

66




Koaddunuent ncnonbp3zoBanus paboyero BpeMeHH ITaTHOTO 0
7

]
nepcoHaia

BbiBoabI 0 padore.

B nanHOW  BBITyCKHOW  KBanM(UKAIMOHHOW paboTe Mpou3BeACHA
MOJIEpHU3AIMs TEIJIOOOMEHHBIX YCTPOWCTB C LENbI0 CHUKEHHSI SHEPreTUYECKUX
3arpaT. OCHOBHOM LIEJIbIO MOJIEPHU3AIIMYI TEMIIO0OMEHHBIX YCTPOUCTB SIBIISETCA
yIy4lIEHUE TEXHOJOTUYECKUX I1apaMEeTpOB anmaparoB ¢ LENbI0 CHIXKEHUS
PHEPreTUUECKUX 3aTpaT, a TakkKe B TapaHTUPOBAHHOM [OBBIINIEHUU MX
IIPOU3BOIUTENILHOCTH, CHUKEHUHU PacXxo/ia TOIUIMBA U YBEIMYEHUH CPOKa CITYKOBbI
TEIUIOOOMEHHBIX yCTpOMCTB. [locThxkeHne 3TuX 1eneil OCyIecTBIsSeTCs 3a CUET
MaKCHMHU3AIMKA TEIUI000MEHa, MHUHHMH3AIMN TEIUIOBBIX TOTEPh, ONMTHMHU3AINU
pacrpeziesieHusl TeMIeparyp, CKOpoCTel 1 Macc MaTepUaJbHBIX MOTOKOB Ha BCEX
ydacTKax TeII000MEHHOT0 Ipolecca.

Jlns  pemieHus 9TUX 3a7a4 B JaHHOMW KBalM(UKaIIMOHHOW pabote
IPOU3BENIEHO JeTalIbHOE 00CIIeI0BaHNe JIMHUU TEIJIOOOMEHA, a 3aTeM, UCXOMs U3
NoAPOOHOI0 aHajau3a MOJYYEHHBIX JAHHBIX, pa3pab0TaHO HECKOJBKO BAPUAHTOB
KOMILJIEKCHOM PEKOHCTPYKLUHU, OOECHEUYMBAIOIINUX JOCTHXKEHHE MOCTaBICHHBIX
LETICH.

Ha ocHOBaHMM TEOPETHUECKUX M OJKCHEPUMEHTATBHBIX HCCIIEIOBAHUIN
MOJTy4YeHbl 3aBUCUMOCTH, HEOOXOAMMBIE IIJIsI pacueTa OCHOBHBIX IapaMeTpoB
anmapata TMPUMEHUTENIbHO K MCIOJIb30BAaHUIO B KOHKPETHBIX XHUMHUYECKHUX

IMPOU3BOACTBCHHBLIX IMPOLICCCaX.
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