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AHHOTAIIUA
By butnpyB ManakaBuil UIIKMa UCCUKIUK aIMAIITUPTUY amapaTiapy HIIu
MOJICpHU3ALMS KAJIUHIY.

butupys manakaBuit umum 6 6061aH Ba 6 TUCT rpaduk KucuMIaH ubopar.

AHHATAIIUA

B  nmanHO#l  BBIMyCKHOW  KBalM(PUKAIMOHHOM paboTe Mpou3BeeHa
MOJIEpHHU3AIMS TEINIOOOMEHHBIX YCTPOWCTB C LIEJIbI0 CHHYKEHHSI SHEPreTUYECKHUX
3arpar. OCHOBHOW IIE€JIbIO0 MOJIEPHU3AIIMHN TEIJI0O0OMEHHBIX YCTPOUCTB SIBIISIETCSA
YIy4IIEHHE TEXHOJOTMYECKUX MapaMeTpoB ammapaTroB C IEJIbI0 CHUXKEHUS
HSHEPreTUYECKUX 3aTpaTr, a TakKke B TapaHTUPOBAHHOM IMOBBIIIEHUU HX
MIPOU3BOAUTENILHOCTH, CHUYKEHUU PAacX0/ia TOIUIMBA U YBEIMYCHUHU CPOKA CITYKObI
TEIJI00OMEHHBIX YCTPOUCTB. /[oCTHKEHHME 3THUX LEJell OCYLIECTBISETCS 3a CUET
MaKCHUMH3alMA TEIUI0O0OMEHa, MUHUMM3AIMN TEIUIOBBIX MOTEPh, ONMTHUMH3AIUN
pacrnpeneneHus TeMIepaTyp, CKOpoOCTe U Macc MaTepUalibHbIX MOTOKOB Ha BCEX
ydacTKax TEeImI000MEHHOTI0 Ipoliecca.

Jlns  pemieHuss OSTUX 3a4a4 B JAHHOW KBaluM(uUKamMoHHOW pabdore
MPOU3BEJEHO JIeTaIbHOE 00CIeJOBaHUE JIMHUM TEIJIO00MEHa, a 3aTeM, UCXOMAs U3
noApOOHOTO aHaliv3a MOJIYYEHHBIX JAaHHBIX, Pa3pad0TaHO HECKOJIbKO BapHaHTOB
KOMITJIEKCHONW PEKOHCTPYKIIMU, OOECIEUYHBAIOIINX JTOCTHKEHHE MOCTABICHHBIX
L(EJICH.

Ha ocCHOBaHMM TEOPETHMUECKMX M 3KCHEPUMEHTAIbHBIX HCCIIEI0BAHMM
MOJIYYeHbl 3aBUCHUMOCTH, HEOOXOJUMBbIE JJII pacueTa OCHOBHBIX MapameTpoB
anmnapata MPUMEHUTEIbHO K KCIOJB30BAHUID B KOHKPETHBIX XHWMHYECKUX
IIPOU3BOICTBEHHBIX IIPOLIECCAX.

BrlinyckHast kKBanu(puKalKOHHas padoTa COCTOUT U3 6 TJIaB MOSICHUTEIbHOM

3alMCKU U 6 JUCTOB TpauIecKoi 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'naBa 1. TexHosiornyeckas 4actb. TenmI1000MEeHHUKH.

1.1. Temnoo0MeHHas anmaparypa.

[Ipomecchl TemnooOMeHa UTPAIOT BAXKHYIO POJIb B COBPEMEHHOW TEXHUKE.
OHU TPUMEHSIOTCS BCIOAY, TIJ€ BO3HMKAET HEOOXOAMMOCTh HarpeBa WU
OXJIQXJCHUS Cpelbl IJisd ee 00pabOoTKM M yTuiuzanuu teruia. OcoOeHHO MIHUPOKO
MPOLIECCHI TEIII000MEHA MCIIONB3YIOT B XUMHUYECKOU, HedTenepepadaThIBatOIIEH,
DHEPreTUYECKOW, METAJUIyprUY4eCKOM W  IHIIEBOM  IPOMBILIICHHOCTH. B
XUMUYECKON TPOMBIIINICHHOCTH TEIII000OMEHHOE O0OpYJO0BaHUE COCTABIISIET TIO
Becy u croumoctn 150 - 18% or Bcero oOopymoBaHusi, a B
He(renepepadarbiBaromein — 10 50 %.

B TemnooOMeHHBIX ammaparax TeIuionepeada OT OJHON Cpeibl K JIPyrou
yepe3 pa3AeiSIIoNIyl0 MX CTEHKY OOycloBjieHa psjaoM (aKTOpOB U SBIISIETCS
CJIO’KHBIM MPOLIECCOM, KOTOPBIN MPUHSITO Pa3eisaTh HA TPU JIEMEHTAPHBIX BUJA
TEMJI000MEHA: TEIUIONPOBOIHOCTh, KOHBEKIMIO U TEIUIoBoe u3nyueHue. Ha
MpPaKTUKE 3TH SIBIICHUS HE 000COOJICHBI, HAXOJSATCA B KAaKOM-TO COUYETAaHUHU U
MPOTEKAIOT OJHOBPEMEHHO. [ TeTUI00OMEHHUKOB HAaNOOJIbIIICe 3HAYCHUE UMEET
KOHBEKTHBHBIH TEIJIOO0OMEH WM TEIJIOOT/Aaua, KOTOpash OCYIIECTBIISETCS MpU
COBOKYITHOM U OJHOBPEMEHHOM JICUCTBUU TEIJIOMPOBOTHOCTH U KOHBEKIIUU.
[Ipouiecchl  TemiooOMEHa OCYHISCTBISIOTCS B TEIUIOOOMEHHBIX — ammaparax
Pa3JIMYHBIX TUTIOB U KOHCTPYKITUH.

ITo cmocoOy mepenmaum Temia TEIIOOOMEHHBIC ammapaThl JeiIsIT Ha
MOBEPXHOCTHBIE M CMECUTEIbHBIE. B MOBEPXHOCTHBIX ammaparax pabodue cpenbl
OOMEHUBAIOTCA TEIJIOM 4Yepe3 CTEHKU W3 TEIUIONPOBOJHOTO MaTepuana, a B
CMECUTENIbHBIX  alaparax TeIJI0 TNEepeAaeTcss IMpU  HEMOCPEICTBEHHOM
nepeMeIMBaHuy pabouux cpe.

CmecuTenpHbIe TeTUNIOOOMEHHUKH M0 KOHCTPYKIIMU MPOIIE MOBEPXHOCTHBIX:
TEIUIO B HUX UCIOJb3yeTcs nojinee. Ho OHM NMpUroAHbI UL B TEX CIy4YasiX, KOraa
[0 TEXHOJOTUYECKUM YCIOBUSAM IPOU3BOJACTBA JOMYCTUMO CMEIIEHHE padOoumMx

cpen.



[ToBepxHOCTHBIE TEMIOOOMEHHBIE amnmnapaThl, B CBOIO OYepe/ib, JACIATCS Ha
peKyIepaTUBHBIC U pereHepaTUBHBIC. B pexymnepaTuBHBIX ammaparax TeII000MeH
MEXKY Pa3IMYHbBIMU TEIJIOHOCUTENISIMU MPOUCXOJUT YEpPe3 pa3ACiUTEIbHbIC
CcTeHKU. [Ipr 3TOM TEIIOBOM MOTOK B KAXKJAOM TOUYKE CTEHKU COXPAHAET OJHO U TO
K€ HampapliecHHME. B pereHepaTHBHBIX TEINIOOOMEHHUKAX TEIIOHOCHTEIIH
MOMIEPEMEHHO COIPUKACAKOTCA C OJHOM M TOM kK€ MOBEPXHOCThIO Harpema. [Ipum
TOM HAINPABJICHHUE TEIUIOBOIO MOTOKA B KAaXJIOW TOYKE CTEHKU MEPUOIUYECKU
MeHsieTca. PaccMoTpuM  pekyrepaTUBHBIE TIOBEPXHOCTHBIE TEIUIOOOMEHHHUKHU

HETPEPBIBHOTO JCHCTBUA, HAanOOJIee pacpoCTpaHEHHBIE B IPOMBIIIICHHOCTH.
1.2. KoxyxoTpy0uaTbie Tenj000MeHHUKH.
OCHOBHBIMH 3JIEMEHTAMHU KOXKYXOTPyOUYaThIX TETNIOOOMEHHHUKOB SIBIISIFOTCS

Ny4kd TpyO, TpyOHBIE pEIIETKH, KOPIYC, KpPBIMKH, naTpyOku. KoHIiwr TpyO

KpersiTcsa B TPYOHBIX pelIeTKax pa3BajiblOBKOW, CBAPKOM U MailKO.

Puc 1.1. KoxyxoTpyOuarsiii TEINI000OMEHHUK.
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Jns  yBeNMYEHUsS CKOPOCTH JIBUKEHHUS TEIUIOHOCHUTENEH C  LEJbIo
MHTEHCU(UKAIMUA TEIUIO0OMEHA HEPEJKO YCTAHABJIMBAIOT MEPErOPOJKU KaK U
TpYOHOM, TaK U MEXTPYOHOM MPOCTPAHCTBAX.

KoxyxoTpyO4aThie TEMIOOOMEHHUKH MOTYT OBITh BEPTHUKAJIbHBIMU,
TOPU3OHTAJbHBIMH ¥  HAKJIOHHBIMH B  COOTBETCTBHHM C  TpeOOBaHUSMU
TEXHOJIOTUYECKOr0 TMpolecca Wik YyaobcTBa MoOHTaxa. B 3aBucumoctu OT
HEJIMYUHBI TEMIIEPATypHBIX YAJIMHEHUH TpyOOK U KOpmyca HPUMEHSIOT
KOXYXOTpyOJaThle TEIUIOOOMEHHHUKHU J>KECTKHH, TMOJYKECTKOH ¢ HEXECTKOU
KOHCTPYKIIHH.

AnmapaTbl KECTKOM KOHCTPYKIMHA HCHOJB3YIOT TMPH CPABHUTEIBHO
HEOOJBIINX PA3HOCTIX TEMIEPATYyp KOpIyca U My4Ka TpyO; 3TH TEIJI00OMEHHUKH
OTJIMYAKOTCS MPOCTOTOM YCTPOMUCTBA.

B koXyXoTpyOdaThlX TEIUIOOOMEHHHMKAX HEKECTKOH  KOHCTPYKIIUU
MPEyCMAaTPUBACTCA BO3MOXHOCTh HEKOTOPOTO HE3aBUCHUMOTO TMEPEMEIICHUSA
TEII00OMEHHBIX TPYO M KOpIlyca AJisl yCTpaHEHUs JOTOJHUTEIbHBIX HANPSKEHUM
OT TEMIEepaTypHbIX yIIuHEeHUH. HeXecTKOCTh KOHCTPYKIHUU 00€CTeunBaeTCs
CaJIbHUKOBBIM YIUIOTHCHHEM Ha MaTpyOke uiu Kopryce, mydkoM U oOpa3HbIxX
TpyO, OJIBI>KHON TPYOHOU PEIIETKOM 3aKPHITOTO M OTKPHITOTO THIIA.

B ammaparax mnomyXecTKoW KOHCTPYKIIMHM TeMIlepaTypHbie AehopMaifu
KOMIICHCUPYIOTCSI ~ OCEBBIM  CXAaTHEM WM  PACHIMPEHHEM  CIEHUATBHBIX
KOMIICHCAaTOPOB, YCTAaHOBJEHHBIX Ia Kopiyce. [lomyxecTkass KOHCTpYyKUUA
HaJIeKHO oOecreurBaeT KOMIIEHCAIMIO TeMIEPaTypHbIX jaedopmaruii, eciu OHU
He npeBblmalT 10—15 MM, a yCIIOBHOE JIaBJICHHE B MEXKTPYOHOM MPOCTPAHCTBE

2
cocTaBJigeT He Ooiee 2,5 krc/cMm” .

1.3. DaemeHTHBbIe (CEKIIMOHHBbIE) TENJI000MEHHUKH.

OTH TEIUIOOOMEHHUKH COCTOST W3 TOCIEI0BATEIbHO COEAUHEHHBIX
aneMeHTOB—ceKimii. CoueTaHne HECKOJIbKUX JJIEMEHTOB C MaJlbIM YHCIIOM TPYyO

COOTBCTCTBYCT IIPHUHOHUIIY MHOT'OXOIJOBOTO KO)KYXOTpY6‘{aTOFO alriapara,
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paboTarolero Ha HamOoJiee BBITOJHON CXeME€ — MPOTUBOTOYHOU. DJIEMEHTHBIC
TeMI000MEeHHUKH A((PEKTUBHBI B Clydae, KOTJAa TEIUIOHOCHTENU IBIKYTCS C
COM3MEPUMBIMHM CKOPOCTSIMH 0€3 M3MCHEHUS arperaTHoro coctosHus. Mx Takxke
11eJI€CO00Pa3HO MPUMEHSATH MPH BBICOKOM JIaBlieHUH padbounx cpea. OTCyTCcTBHE
MEPETOPOJIOK CHIIKAET THAPABINYECKUE COMPOTHUBICHHUS M YMEHBIIIAET CTETICHb
3arps3HEHUs  MEXTpyOHOro mpocTpadHcTBa. (OJHAKO IO CPaBHEHHIO C
MHOTOXOJIOBEIMH  KOXKYXOTPyOUaThIMH  TEIJIOOOMEHHUKAMH  DJIEMEHTHBIC
TEIJIOOOMEHHUKH MEHEee KOMIIAKTHBI M 0oJiee JOPOTU W3-3a yBEIMYCHHS YUCIIa
JOPOTOCTOSIIIAX ~ DJICMEHTOB  alllmapaTa—TPYyOHBIX  PEIICTOK,  (PIIaHIIEBBIX
COCIMHCHMM, KOMIEHCAaTOpoB U Ap. [loBepXHOCTh TEemI000MeHa OJHOW CEKIINU
MIPUMEHSIEMBIX 3JIEMEHTHBIX TEII0O0OMEeHHUKOB coctaBiser 0,75—30 MZ, YHCIIO0

TpyooK — oT 4 1o 140.

Puc 1.2. DneMeHTHBIH (CEKITMOHHBIN) TETUIOOOMEHHUK.

1.4. JIByxTpyOHBIE TeNJI00OMECHHUKH THIIA “Tpy0da B TpyOe”.

TemnooOMEHHUKH 3TOr0 THUMA COCTOSAT M3 psAjda IOCJIEI0BATENIbHO
COEJIMHEHHBIX 3BeHbeB. Kaxioe 3B€HO MpeacTaBisieT co0oi ABE COOCHBIE TPYOBI.

Jlist ynoOcTBa YUCTKU M 3aMEHBI BHYTPEHHHUE TPYOBbI OOBIYHO COCTUHSIOT MEXIY
10



co0ol «kamayamu» WM KojeHamu. J[ByXTpyOHblEe TEmI00OMEHHUKH, UMEIOLIUE
3HAYUTENIbHYIO0 TMOBEPXHOCTh HArpeBa, COCTOST M3 Psia CEKIH, MmapaieabHO
COCIMHEHHBIX KOJuleKTopamMu. Ecin oOgHMM U3 TEIUIOHOCHTENeH SBIseTCA
HACBIIIIEHHBIN Map, TO €ro, Kak MpaBWIO, HAMIPABJISIOT B MEXTPYOHOE (KOJIBIIEBOE)
IPOCTPAaHCTBO. Takue TErIOOOMEHHUKU YacTO MPUMEHSIOT KaK KUAKOCTHBIE WU
ra3oxxuakoctHele. [lonbopom auaMeTpoB BHYTPEHHEH W HApPYKHOU TpyO MOKHO
obecneunth o00OeuM pabounM cpenaM, YYacTBYIOIIMM B  TEIJIOOOMEHE,
HEOOXOJUMYIO  CKOPOCTb  JUIsl  JIOCTHDKEHUSI  BBICOKOW  HMHTEHCHUBHOCTHU
TEMI000MeHa.

[IpenmymiecTBa ABYXTPYOHOTO TEIIOOOMEHHHWKA: BBICOKUNA KOd(HIIMEHT
TEIUIOOTJAa4M, MPUTOJHOCTh JUISl HarpeBa WM OXJIAXKICHUS Cpell MPH BBICOKOM
JaBJIEHUH, IPOCTOTA U3TOTOBJICHUS, MOHTAXka U 00CITYKUBAHUSL.

Henocratkn aByXTpyOHOro TEImJIOOOMEHHHMKAa — TPOMO3JKOCTb, BBICOKas
CTOMMOCTh BCJIEZICTBHE OOJBIIOrO pacxoja MeTajlyla Ha Hapy)KHble TpyObl, HE

Y4aCTBYIOIIUC B TCHHOO6MCHC, CJIOKHOCTb OUYHMCTKH KOJIBIIEBOT'O IIPOCTPAHCTBA.

mEEEE =ty 4 .‘.
- -
£ £ ]

Puc 1.3. JIByxTpyOHBIif TEIIIOOOMEHHUK THUTIA “TpyOa B TpyOe”
11



1.5.

CnenuajbHbIe BUABI TEIJIO0OMEHHUKOB.

1.5.1. Burble TeMI1000MEeHHUKH.

[ToBepxHOCT, HarpeBa BHTHIX TEIJIOOOMEHHUKOB KOMIIOHYETCS U3 psiaa

KOHOCHTPHUYCCKHUX 3MCCBUKOB,

12

3dKJIIIOUCHHBIX B KOXYX M 3aKPCIINICHHBIX B

COOTBETCTBYIOIIHNX
rojiloBkax. TemIoHOCUTEIU
JIBIDKYTCSI TIO TPYOHOMY H
MEXTPYOHOMY
MPOCTPAHCTBAM. Butrble
TEIUIOOOMEHHUKH  IIHPOKO
MPUMEHSIIOT B anmaparype
BBICOKOI'O  JIaBJIEHHS  JUIS
MIPOIIECCOB paszeneHus
ra3oBbIX CMECEH METOA0M
IIyOOKOT0 OXJIaXKACHUS. DTH
TEMI000OMEHHUKH
XapaKTEePU3YyIOTCs
CIIOCOOHOCTBIO K
CaMOKOMIICHCAIIHH,
IOCTaTOYHOU IS

BOCHIpUATHS Jehopmanuii oT

TeMIEepaTypPHbIX
HANPSKEHUM.

Puc 1.4. Buroii
TEIUIO0OMEHHUK.



1.5.2. lorpy:kHble TeNJ1000MEHHUKHU.

TennooOMEHHUKH 3TOTO THUIA COCTOSAT W3 IUIOCKUX WM LWIMHAPUYECKUX
3MEEBUKOB (QHAJIOTMYHO BUTHIM), MOTPYKEHHBIX B COCYZ C >KHJKOW pabouyeil
cpenor. Bcermencteue Mallol CKOPOCTM OMBIBAHHUSL KUJIKOCTBIO UM HU3KOMN
TEIJIOOTAAYM CHApPY>KM 3MEEBHKAa TIOTPY)KHBIE TEIJIOOOMEHHUKH  SIBIISIFOTCS
HeZocTaTouHOo A dekTUBHBIMU anmnaparamu. VX 1ienecoodpa3Ho HCIOJIb30BaTh,
KOI/1a KujkKasg paboyasi cpela HaxOJIUTCAd B COCTOSIHUM KHUIIEHUS WM HMEET
MEXaHMYECKHE BKIIOUCHHS, a TakkKe TMpH HEOOXOJUMOCTH TMPUMECHEHUS
NOBEPXHOCTH HAarpeBa M3 CIEHHAIbHBIX MaTepualioB (CBUHEN, KEpaMmHKa,
dbeppocunua u Jp.), 7151 KOTOPBIX (popMa 3MeeBUKa HanboJiee nmpueMiiema.

1.5.3. OpocuTenbHbIe TENJI00OMEHHUKH.

OpocurenbHble TEMIOOOMEHHUKU TPEICTaBIAIOT COOOM psAll pacmoI0KEHHbIX
OJlHA HaJl APYTOH MPAMBIX TPYO, OpPOIIAEMBIX CHApYX U BOJOU. TpyObl COCTUHSIOT
CBapKOM wnM Ha (QuaHmax MOpud TOMOLM  «Kamade». OpocurerabHbie
TEMJI000OMEHHUKH MTPUMEHSIOT TJIaBHBIM 00pa3oM B Ka4eCTBE XOJIOAWIBHUKOB IS
KUJKOCTE M Tra3oB WJIM KaK KOHAeHcaTtophl. Opolnaronias BoAa PaBHOMEPHO
NOJIaeTCs CBEPXY uepe3 xenod ¢ 3ydouareiMu KpasiMu. Bona, opomaromas TpyOsl,
YaCTUYHO MCHApsAETCs, BCIEACTBHE YEro pacxoJ €€ B  OpPOCUTEIbHBIX
TEMJI00OMEHHUKAX HECKOJIbKO HHUXKE, 4YeM B XOJOJUJIbHUKAX JPYTUX THUIIOB.
OpocurenbHble TEMIOOOMEHHUKHM — JOBOJBHO TPOMO3IKHE allapaTrbl; OHU
XapaKTepU3yIOTCS HHM3KOM MHTEHCHUBHOCTBIO TEIJIOOOMEHa, HO TPOCTHl B
U3TOTOBIIGHUU W JKCIUTyatanuu. X mpuUMEHSIoT, korja TpeOyeTcs HeOobluast
IPOU3BOAUTENLHOCTD, a TAKXKE NMPHU OXJIAXKIACHUM XMMHUYECKH arpeCCHBHBIX CPEJl
WM HEOoOXOJMMOCTH TPUMEHEHHUS TIOBEPXHOCTH HarpeBa U3 CHEIHATbHBIX
MaTepualioB (HampuMep, Ui OXJaXKJICHHUS KHUCIOT TPUMEHSIOT anmnaparbl U3
KHCIIOTOYIIOPHOTO (heppocuitna, KOTOPBIN III0X0 00pabaTriBaeTCs).

PeOpucTbie TenJ1000MEeHHUKH.

PeOpuctbie TemI000OMEHHUKM TMPUMEHSIOT JUIsl YBEJIMYEHHUS TErI00OMEHHOU

IOBEPXHOCTH OpeOpeHueM ¢ TOM CTOPOHBI, KOTOpass XapaKTepus3yeTcs

HanOOIbIINMHU TCPMHUUCCKHUMU COIIPOTUBJICHUAMM. PC6pI/ICTI)I€ TEIJI00OMEHHHUKH
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(xanopudepsl) HCHOIB3YIOT, HANpPUMEp, MPU HArpeBaHUU IApOM BO3JyXa WIH
ra3oB. BaxubIM ycrnoBueM 3¢ (GEKTHBHOTO HCIOJB30BaHUsI pedep SBISETCS X
IUIOTHOE COMPUKOCHOBEHHE C OCHOBHOW TpyOoH (OTCYTCTBHE BO3AYIIHOM
IPOCTIONKN), a TaK)Ke pallMOHAIbHOE pa3MelleHue peodep.

PeGpucthie TEMI000MEHHUKH IIUPOKO MPUMEHSIOT B CYIIMJIbHBIX YCTaHOBKAX,
OTOIHTENIBHBIX CUCTEMAX M KaK SKOHOMaN3€EPBHl.

1.5.5. CniupasnbHble TENJI00OMEHHUKH.

B cnupanpHbIX Temin00OMEHHUKAaX MOBEPXHOCTh HarpeBa 00Opa3yeTcsl IByMs
TOHKMUMH METAUIMYECKUMHU JIMCTAaMHU, MPUBAPEHHBIMU K pa3JeIuTeIbHON
neperopojke (KepHy) M CBEpHYTHIMU B BUAE crnupaned. g npugaHus auctam
KECTKOCTH W TIPOYHOCTH, a TaKxke isd (PUKCUPOBAHUS PACCTOSHHUS MEXKIY
COUpPAJIIMA K JIUCTaM C 00€MX CTOPOH MPUBAPEHBI TUCTAHIUOHHBIE OOOBIIIKY.
CnupanbHble KaHajdbl MPSIMOYTOJIBHOTO CEYEHUS OrPAHUYMBAIOTCS TOPLIOBBIMHU
KpbIIIKaMU.  YIUIOTHEHME  KaHajoOB B  CHOHMPAJIbHBIX TEMJIOOOMEHHUKAX
OCYULIECTBIISIIOT pa3au4HbIMU criocobamu. Hanbonee pacmpoctpaneH cnoco0, npu
KOTOPOM KaXXIbIi KaHAJI C OJJHOW CTOPOHBI 3aBapUBAIOT, & C APYIOW YIUIOTHSIOT
TUIOCKOW MPOKJIAJKOM. [Tpu 3TOM TPEIOTBPAILLIAETCS CMELICHUE
TEIUIOHOCUTENE, a B CiIy4ae HEIUIOTHOCTH MPOKIAJKH HapykKy MOXKET
POCAaYMBaThCS TOJNBKO OJWH W3 TersoHocuteneil. Kpome Toro, Takoit croco0
YIUIOTHEHHUS JAeT BO3MOKHOCTb JIETKO YACTUTh KaHAJIbI.

Ecnu marepran npoKJIaJKku pa3pylIaeTcsl OJHUM W3 TEIUIOHOCHUTENEH, TO OJUH
KaHaJ 3aBapuBalOT ¢ 00eux cTOpoH (“riiyxoil” KaHai), a JAPyrol YIUIOTHSIOT
MJIOCKOM npoknaakou. [Tpu 3Tom “rimyxoil” kaHam HEAOCTYNEH JJIsl MEXaHUYECKOU
OUYHCTKH.

VYioTHeHHE TMIIOCKON MPOKIAAKONM 000MX OTKPBITHIX (CKBO3HBIX) KaHAJOB
OPUMEHSAIOT JIMIIb B TEX Clydyasx, KOIJIa CMelIeHue pabouux cpen (mpu
HapyIIeHUU T€PMETUYHOCTH) O€30MaCHO U HE BbI3bIBACT ITOPYH TEIJIOHOCUTEIIEH.

CKBO3HbBIE KaHajbl TaKXE MOXHO YIUIOTHUTb, MpU OoJee Wi MEHee
MOCTOSSHHOM JIaBJICHUW B KaHallaX, COUpaibHbIMU U-00pa3HBIMH MaHXETaMH,

MMPpUXKKUMAaCMbIMHA CHIIOU BHYTPCHHCTO HABJICHHUA K BBICTYIIAM B KPBIIIKC.

1<



CHI/IpaJ'IBHBIC TEIJIOOOMEHHHMKH  OTJIMYAIOTCS KOMIIAKTHOCTBIKO,  MaJIbIMH
TUAPABINYCCKUMHU COIIPOTUBJICHUAMHA u 3HAYUTEIILHOU HMHTCHCHUBHOCTBIO
TEIJI000MeHa ITPH MOBBIMNICHHBIX CKOPOCTAX TCIUIOHOCUTEJICH.

HCIIOCT&TKI/I CIIMpaJIbHBIX TEIJI000OMEHHHUKOB — CIIOKHOCTh HM3TOTOBJICHHUS HU
PEMOHTA, HCBO3MOJKXHOCTb IIPUMCHCHUA HX IIPH AABJICHHHA pa6oqnx CpCa CBBIIIC

10 kre/cm?.

Puc 1.5. CnupanbHblil TEMI1000MEHHUK.
1.5.6. IlmacTuHYATHIE TENJIO00MEHHUKH.
B  mociemnee  BpeMs  pacmpOCTpaHEHbl  IUIACTHHYATHIE  Pa30OpHBIC

TGHJ’IOO6M€HHI/IKI/I, OT/IMYArOMKUCCsa HWHTCHCHBHBIM TGHJ’IOOGMGHOM, HpOCTOTOﬁ
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U3TOTOBJIEHUS, KOMIAKTHOCTBIO, MAJIbIMU THAPABINYECKUMH COMPOTUBICHUSIMH,
yI0OCTBOM MOHTa)Ka M OYMCTKH OT 3arpsA3HEHUN.

OTH TEnJI00OOMEHHUKH COCTOSIT M3 OTIEIbHBIX IUIACTHH, pa3/IeJIeHHBIX
PE3UMHOBBIMU NPOKJIANKAMH, JBYX KOHLEBBIX KaMe€p, pamMbl MU CTSKHBIX
6onToB.IlmacTUHBI MTAMIYIOT W3 TOHKOJIUCTOBOM ctanu (tommmHa 0,7 mm). s
YBEJIMYEHUS TIOBEPXHOCTH TEIUIOOOMEHA U TypOyJu3aluu MOTOKA TETJIOHOCUTENS
IPOTOYHYIO YacTh TIACTUH BBHITOJTHSIOT TOQPUPOBAHHON WM PEOPHUCTOM, TpUYeM
ropbl MOTYT OBITh TOPU3OHTAIHHBIMA WJIM PACTIONOXKEHBI “B €nKy” (mar rodp
11,5; 22,5; 30 mm; BoicOTa 4—7 MM).

K nnactuHaM NpUKIEMBAaIOT PE3MHOBBIE MPOKIAIKU KPYIVIOW M CHEHHAIBHOU
(GopMBl AJI1 TepMeTHU3alMM KOHCTPYKIUH; TEIUIOHOCUTEIb HAIpPaBIAIOT JHOO
BJ10JIb [IJIACTUHBI, TUOO Yepe3 OTBEPCTUE B CACAYIOIIMMA KaHa.

JIBukeHHe TEIUIOHOCUTENEH B IJIACTMHYATBIX TEIMIOOOMEHHUKAX MOXKET
OCYIIECTBIATHCA MPSMOTOKOM, IIPOTUBOTOKOM M MO CMEIIAaHHOW CXEME.
[ToBepXHOCTH TEMIIOOOMEHA OJTHOTO amnmnapara MOKeT U3MeHsThcs oT 1 1o 160 M,

qUCII0 IacTuH—oT 7 110 303.

Puc 1.6. [TmacTuHYaTHIA TEIMJIOOOMEHHUK.
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B mnacTuHYathlX < TEMJIOOOMEHHHMKAaxX  TeMmIlepaTypa  TEIUIOHOCUTEIS
orpannuuBaetcs 150°C (¢ yueTtoM CBOMCTB PE3MHOBOM NPOKIIAJKH), JaBICHUE HE

2
JIOJDKHO TipeBbImath 10 kre/cm”.

1.5.7. I'pa¢guToBbBIE TENT000MEHHUKH.

OTH  TEIIOOOMEHHHUKH  COCTAaBJISIOT  OTHENbHYIO  Tpymnmy.  Beicokas
KOPPO3UOHHAs CTOMKOCTh M 3HAYWTENbHAsl TEIJIOMPOBOJHOCTH JENAOT TIpaduT
HE3aMEHUMBIM B HEKOTOPBIX MPOM3BOJCTBaX. [IpOMBINIIEHHOCTIO BBIMYCKAIOTCS
0JIOYHBIE, KOXYXOTpyOudaThle, OpPOCUTEIbHbIE TEIUIOOOMEHHUKH W TOTPYKHBIC
TEIJI000MEHHBIE 3JIEMEHTHI.

brounslii rpaduTOBBIM TEIMNIOOOMEHHUK TPEACTABISET COOOW OJMH WIH
HECKOJIbKO TMPSMOYTOJIbHBIX WM IUIUHIPUYECKUX OJIOKOB, HMEIIINX JBE
CHUCTEMbl HEIEPECEKAIIIMNXCS, IEPHEHAUKYISPHBIX OTBEPCTUH, CO3JAOLINX
MEPEKPECTHYIO CXEMY JBWXKEHHS TeruioHocuTenen. Kaxnaas cucrema OTBEpCTUi
MMeeT TpauTOBbIE KPBIIIKK I BBOJA W BbIBOJA pabouux cped. Ha kpwimiku
HAKJIJBIBAIOT METAJJTMYECKUE TUTUTHI U CUCTEMY CTSTUBAIOT 0OJITaMU, CO3/1aBasi B

I‘pa(bI/ITC HAMMCHCC OITACHBIC HAITPSKCHHUA CKATHUAL.

puc 1.7. I'padutoBbIe TEMITOOOMEHHUKH.
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1.6. Pa3BuTHE BHICOKOTEXHOJIOTrHYHBIX NMPpON3BOJACTB Ha 0aze HHHOBaHHﬁ.

PasButvie  BBICOKOTEXHOJIOTMYHOTO CEKTOpAa HOKOHOMHKM CTaHOBHUTCS
OIPEAETAIOUINM (PAKTOPOM SKOHOMHMUYECKOTO POCTa, TaK KaK MepPexo] SIKOHOMUKH
Ha ITPOU3BOJICTBO BBICOKOTEXHOJIOTUYHOMN MPOAYKIUU COIIPOBOKIAETCS
KApIVHAJIBHBIM CHW)KCHHUEM YpPOBHS MAaTEPUAJIOEMKOCTH U DHEPrOEMKOCTHU
IIPOU3BOJICTBA, POCTOM [IPOU3BOJUTEIIBHOCTH Tpyaa Y IIOBBILICHUEM
KOHKYPEHTOCIIOCOOHOCTH ~ 3KOHOMHUKM  cTpasbl.  llo3unmm  Y30ekucrana
Ha MUPOBOM pBIHKE BBICOKOTEXHOJIOTHYHOM IPOAYKLUHUH U YCIyI ITOCTEIIEHHO
YCWJIMBAIOTCA, YTOOBI COOTBETCTBOBATH B MEPCIEKTUBE 3HAUYUTEIBLHOMY HAYy4YHO-

TCXHOJOTMYCCKOMY ITOTCHIMATY CTPAHBI.

1.6.2. UnHOBauMH B BHICOKOTEXHOJIOTHYHbIE CEKTOPDI.

Kak ormerni rnasa namero rocyaapcrsa M. A.KapumoB B CBOeM J0KIae HA
3acelaHuU MIPABUTEIIbCTBA M0 UTOTAM COLIMAIIbHO-3KOHOMUYECKOTO Pa3BUTHS
ctpansl B 2010 rogy un BaxnenmuM npuopureraM Ha 2011 rox, «cama morvka
peanu3aiu J0JrOCPOYHON CTPATErMYeCKOM eI YKOHOMUYECKOTO Pa3BUTHS
CTpaHbl BBIIBUTAET B KaUeCTBE OCHOBHOIO npuoputera Ha 2011 rox npopomxeHue
HA4yaTOM C MEPBBIX JIHEW HE3aBUCUMOCTH MOJTUTUKHU CTPYKTYPHBIX
npeo0pa3oBaHUi U OTIEPEIKAIOIIETO PA3BUTHS BEICOKOTEXHOJIOTHYHBIX
COBPEMEHHBIX OTpaciieil U MPOU3BOJICTB, HAIIPABJICHHOW HA MOBBIIICHUE
KOHKYPEHTOCIIOCOOHOCTH U YKPETUIEHHE MO3ULINI Y30eKncTaHa Ha MUPOBBIX
PBIHKAX».

Ceromuss B VY30€KHCTaHE pEIIAIOTCS MacIITaOHbIE 3aJaud  Pa3BUTHS
BBICOKOTEXHOJIOTUYHBIX TIPOM3BOJICTB HAa 0a3¢ MHHOBAIHM. 3HAYNTEIbHBIC 00HEMBI
MHHOBAIIMOHHON  JIEATEIbBHOCTH  OCYIIECTBISIIOTCS B paMKax  MPUHATBIX
rOCYJapCTBEHHBIX  MOporpaMM MO  MOJEPHU3AIMHU,  TEXHUUYECKOMY U
TEXHOJOTHYECKOMY NIEPEOCHALIEHUIO TPOU3BOCTB U JIoKau3auu. OIHUM U3

NPUOPUTETHBIX  HAMPABICHUNW  pPa3BUTUA  MNPOMBIIUIEHHOCTH  PecmyOnuku
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VY30ekucran B 2011-2015 rojuax OIPENIEIIEHO OCYILIECTBIICHUE
MIMPOKOMACINTAOHON  MOJEpHU3ALNK, TEXHUYECKOTO U  TEXHOJOTHYECKOTO
OOHOBJICHUS POMBILIIICHHBIX MPOU3BOJICTB, OCHAIIIEHHE UX CAMBIM COBPEMEHHBIM
BBICOKOTEXHOJIOTUYHBIM O0OpPYZOBaHUEM, YCKOPEHHOE BHEAPEHHE B OTPACIAX
MPOMBIIIJIEHHOCTH COBPEMEHHBIX HAYYHBIX JIOCTHKEHHM M MPOrPECCUBHBIX
MHHOBAIIMOHHBIX TE€XHOJIOTUH, pacumpeHue MOATOTOBKHU
BBICOKOKBAJIM(DUIIMPOBAHHBIX KaJpOB JJsl MpoMbllUIeHHOCTH. Mcxoast u3 3rtoro,
cUCTeMa MPUOPUTETOB B 00JaCTU HAYKU M TEXHOJOTUH JOJKHA 0a3HUpOBaTHCS Ha
rOCyapCTBEHHBIX HAYYHO-TEXHUYECKUX TPUOPUTETAX B 00JIACTH MOJEPHU3ALUU U
KOHKPETU3UPOBATh UX B IPUMEHEHUH K CEKTOPY F€HEPALIMH 3HAHUMU.

C sroil nenbto KOMHUTET MO KOOpAMHALMU Pa3BUTUSI HAYKU U TEXHOJIOTUH
YTBEPAWJ MPUOPUTETHBIE HAMIPABJICHUS PA3BUTUA HAYKW W TexHoioruii Ha 2012-
2020 rompl, pa3pabOTaHHBIC BEAYIIUMHU YUYECHBIMH U CHEIUATNCTAMH CTpPaHbI
COBMECTHO C 3aMHTEPECOBAHHBIMM MHHHUCTEPCTBAMH M BegoMcTBamMu. K HuUM
OTHOCATCA:

* TyXOBHO-HPAaBCTBEHHOE U KYJIbTYPHOE Pa3BUTHUE JEMOKPATUYECKOTO U
IPaBOBOro O0IIECTBa, POPMUPOBAHNE HHHOBALIMOHHON 3KOHOMHUKH;

* HHEpreTuKa, IHEPropecypco-cOepeKeHue;

* pa3BUTHE UCITOJIH30BAHUS BO30OHOBISIEMBIX HCTOYHUKOB YHEPTUU;

* pazBuTHEe MH(OPMATU3ALNUU U HH(DOPMATMOHHO-KOMMYHHUKAIIUOHHBIX
TEXHOJIOTUH;

* ceNbCKOE X03IMCTBO, OMOTEXHOJIOTHH, KOJIOTHUS U OXpaHa OKPY’KAIOIIEH CPEebL;
* MeauIHa U papMaKoIorus;

* XMUMHYECKUE TEXHOJIOTUU U HAHOTEXHOJIOTHH;

* Hayku 0 3emuie (reosiorus, reousuka, CeHCMOIIOTHus).

B cooTBeTCTBMU C IPUOPUTETHHIMU HAMPABICHUSIMU PA3BUTHUS HAYKU U
TEXHOJIOTHM, C eNIbI0 co3AaHus 2((HEKTUBHON NHHOBAITMOHHO-OPHUEHTHPOBAHHOMN
CTPYKTYpPbl SKOHOMUKH, TAK)K€ pa3pad0TaHbl MPOEKThI | 0Cy1apCTBEHHBIX HAYYHO-

TEXHUYECKUX MporpaMM (pyHIaMeHTaIbHBIX uccienoBanuii Ha 2012-2016 rr. u
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['ocy1apCTBEHHBIX HAYYHO-TEXHUUYECKUX MTPOrpaMM MPUKIIAIHBIX UCCIIEA0BAHUI
Ha 2012-2014 rr., onpeneneHsl 3a1aun peaanu3auu KaxK 101 IPOrpaMMBbl.
[IpoBenenue >(QPeKTUBHON WHHOBAIIMOHHOM TIOJWUTHUKHU, HAIpaBJIEHHONW Ha
pa3BUTHUE COBPEMEHHBIX BBICOKOTEXHOJIOTHYHBIX OTpaciieid, HEBO3MOXXHO 0e3
OOBEKTUBHOM  OLEHKM  MHHOBAIIMOHHOTO  MOTEHIMajda MW  pe3yJibTaToB
VHHOBALIMOHHOM JIEATEIBHOCTH. B CBsI3U ¢ 3TUM BO3pacTaeT posib CTAaTUCTUUYECKUX
M OKCIEPTHBIX HCCIECAOBAHMM WHHOBALUM B OTPACisAX MMPOMBIIIJIEHHOCTH Kak
nH(OPMAITMOHHON 0a3bl TAKUX OIEHOK, Pa3paboTKH roCyJapCTBEHHBIX MPOTrpamMm
B JJaHHOU cpepe U HTHCTPYMEHTA KOHTPOJISI X BBITIOJIHCHHUSI.

Jlns  nanbHENIIero yCTOMYMBOIO pa3BUTUSI SKOHOMHUKH Y30€KHCTaHa,
CO3/IaHHUsI KOHKYPEHTOCIIOCOOHOTO MPOMBIIIIEHHOTO MPOU3BOACTBA HEOOXOaMMa
KOMIUIEKCHAsl yBA3Ka TOCYJAapCTBEHHOW MOJMTUKU B TPOMBIINUIEHHOW, HAy4HO-
TEXHOJIOTUYECKOW M WHHOBAIMOHHOW cdepax. ['TaBHOW IeENbl0 JOMKHO CTaTh
CO3JJaHHUE YCIIOBHM, TIpU KOTOPBIX POJb W (PYHKIMH Beaylied CHIIbI
DKOHOMHUYECKOTO  pPa3BUTHS  TOCTEINEHHO  MEPEUAYT OT  CBIPbEBBIX W
nepepadaThIBAIONIMX OTpaciell K HWHHOBAIIMOHHOMY BBICOKOTEXHOJIOTHYHOMY
CEKTOpPY  JKOHOMHMKHM.  OTO  BO3MOXHO  MNpU  CO3JaHUM  KPYIHBIX,
KOHKYPEHTOCHOCOOHBIX KaK Ha BHYTPEHHEM, TaK W HAa MHUPOBOM pPBIHKax
BEPTUKAIBHO UHTETPUPOBAHHBIX CTPYKTYP B HAYKOEMKOM BBICOKOTEXHOJIOTUYHOM
KOMILUIEKCE MPOMBIIIJIEHHOCTH, OOECIEUeHUH HX TOCYyJAapCTBEHHBIM 3aKa3oM U
COOTBETCTBYIOLIEH OroKEeTHO-(hMHAHCOBOM MTOJEPKKOU B paMkax
roCyJJapCTBEHHO-YAaCTHOI'O MApTHEPCTBA.

CMmeHa  TEXHOJOTMYECKOM  0a3bl  MPOMBIIUIEHHOCTH  MPEANnoJiaraet
oOpa3oBaHHWE HOBBIX TEXHOJOTHYECKUX KOMITAaHMK (HOBast ¢apmaleBTHKa,
PaIrOdJICKTPOHHAS TPOMBINIIEHHOCTh TPETHETO IOKOJICHHS, BO300HOBIIsIEMAst
SHEPreTUKA U Jp.), OPUEHTUPOBAHHBIX HA PACTYIIUE PHIHKU U CO3JAIOIINX HOBBIE

pa60q1/1e MCCTAa B BLICOKOTCXHOJIOIT'MYHBIX CCKTOPAaXx.



I'naBa 2. KoHcTpyKkTOpCcKas 4acThb.

2.1. MeToauka pacuera Tenjo00OMeHHBIX aNNapaToB.

KoHcTpykiun TemnooOMeHHBIX anmnaparoB BecbMa pa3HOOOpPA3HBI, OJHAKO
CYIIIECTBYET OOIas METOJWKAa TEIJIOTEXHUYECKUX PACUETOB, KOTOPYH) MOXKHO
OPUMEHSTh JJI1 YaCTHBIX PACUETOB B 3aBUCUMOCTH OT HMEIOLIUXCS HCXOIHBIX
JTAaHHBIX.

CymiecTByIOT JBa BHJA TEIUIOTEXHUYECKUX PACUYETOB TEIII0O0OMEHHBIX
anmnapaTroB: KOHCTPYKTOPCKUM (IPOEKTHBIN) U TIOBEPOYHBIH.

KoHncTpykTopckmii pacyeT MmpOU3BOIUTCS npu MIPOCKTUPOBAHUH
TEMJI000OMEHHOTO arapaTa, KOrja 3aJaHbl pacXojbl TEIJIOHOCUTENEH U HX
napameTpbl. Llenb KOHCTPYKTOPCKOTO pacyeTa OIpeAesieHne MOBEPXHOCTH
TEMI000MeHa M KOHCTPYKTUBHBIX Pa3MEpOB BRIOPAHHOTO ammapara.

[ToBepouHBIii  pacyeT BBINIOJHACTCS IS BBISIBICHHS ~ BO3MOYKHOCTH
WCIIOJIb30BAHUSI UMEIONINXCS WIIM CTAaHAAPTHBIX TEIIOOOMEHHBIX aImapaToB IS
TE€X TEXHOJIOTMYECKUX IPOIIECCOB, B KOTOPBIX HCIOJIb3YETCs JIaHHBIN ammapar.
[Ipn moBepoyHOM pacyeTe 3aJlaHbl pa3Mephl ammapara U yCJIoBHUsl ero paboThl, a
HEW3BECTHOM BEJIIMYMHON SBISETCS TMPOU3BOAUTEIBHOCTh TEIIOOOMEHHOTO
anmapara (dakruueckas). [loBepouHbIil pacyeT MPOU3BOAAT ISl OIEHKH PabOTHI
ammapara MpH peXxuMax, OTIWYHBIX OT HOMHUHAIBHBIX. TakuMm.o0pa3oM, IENbO
MTOBEPOYHOTO pacueTa SBISCTCS BBIOOP YCIOBHM, 00ECTICYNBAIONINX ONITUMATbHBIN
pexuM paldoTHI amnmnapara.

KOHCTpYKTOpCKHMIT pacyeT COCTOMT M3 TEIUIOBOIO (TEIJIOTEXHUYECKOTO),
THJIPABIUYECKOTO U MEXAHUYECKOTO PACYETOB.

[TocnenoBaTenbHOCTh KOHCTPYKTOPCKOTO pacuera. JlJis BBINOJTHEHUS pacuera
JOJDKHO OBbITh 3a/laHo: 1) TuUn TEIIo0OMEHHOro amnmnapara (3MEeBUKOBBINH,
KOXYXOTpyOuateiii, Tpyba B TpyOe, CHUpaJbHBIA W 1p.); 2) HAUMEHOBaHUE
HarpeBaeMoro M OXJIAXKJAeMOro TEIUIOHOCUTEIEH (PKUIKOCTh, Mmap Wiu ras); 3)

IMPOU3BOAUTCIIbBHOCTD TEIJI000MEHHOTO aliapara (KOJ'IH‘-IGCTBO OAHOI'O U3
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TEIUIOHOCUTENe, Kr/c); 4) HayanbHble UM  KOHEYHBIE  TEMIEpaTypbl
TETJIOHOCUTEIICH.

Tpebyercs ompenenuth: 1) du3mdeckre mnapaMeTpbl U CKOPOCTH JIBHXKCHUS
TEIJTIOHOCUTEJIEH; 2) pacxo]l HarpeBarolero Wik OXJIAKIAIIIEr0 TeTIOHOCUTEIS
Ha OCHOBaHMHM TEIJIOBOTO OajaHca; 3) ABMXKYIIYIO CHJIy Ipoliecca, T.€. CPEIHIOI0
pasHoOCTh TemmepaTryp; 4) Kod(pGhUIMEHTH TEIJIOOTAaud W TeIulonepenayu; S)
MOBEPXHOCTh TEIIonepeaaur; 6) KOHCTPYKTUBHBIE pa3Mephl armapara: JJIUHY,
JUaMeTp W YHUCJIO BUTKOB 3MEEBHKA, JJIMHY, YUCIO TpyO U JHAMETP KOXKyXa B
KOXKYyXOTpyO4aToM ammapare, YUcJIO BUTKOB U JAUAMETP KOpIyca B CIHUPaIbHOM
TEIJIOOOMEHHUKE H JIp.; 7) JAWaMeTphl IITYUEpPOB JMJisi BXOJa M BBIXOJa

TEIUIOHOCUTEJICH.

2.2. JIBMKymiasi cujia TenjoooMeHa.

Pacuer TemmepaTypHOro pexnma TEIUIOOOMEHHOrO ammapaTa COCTOUT U3
OIpEETICHUs CPeHEN Pa3HOCTH TEMIIEPATYP , BBIYMCICHUS CPEAHUX TEMIIEpaTyp
TEIJIOHOCUTENe (pabouux cpef), a TakKe ONPENeTIeHHs] TeMIepaTypbl CTEHOK
ammapara.

[Tpu pacyere TemmepaTypHOTO pexuma TEIUIOOOMEHHHMKAa HEOOXOAMMO CHayasa
YCTaHOBUTH XapaKTep U3MEHEHUS TeMIIepaTyphl TEIJIOHOCUTENEH, BEIOpaTh CXeMy
UX JABIKCHUS TaK, YTOOBI MOJYUYUTH OOJIBIIYIO CPENHIOI Pa3HOCTh TeMIepaTyp.
Oro obecreynBaeT camble ONaronmpuATHBIE YCIOBHS  TEIUIONEpeNayn |
MUHUMAJIbHYIO TEMIIEpaTypy CTEHOK ammapara.

HanpaBnenuss JBHXKEHUS TEIUIOHOCUTENEH MOTYT OBITh NPSAMOTOYHBIMH,
IPOTUBOTOYHBIMH, C TIEPEKPECTHBIM M CMEIIAHHBIM TOKaMu. Jlydmime pe3yabTaThl
JlaeT MPOTUBOTOYHOE JBIKEHHE, IMO3TOMY BO BCEX TEIJIOOOMEHHBIX ammapaTax,

rac 3T0 BO3MOKHO, CO3HAI0T ITPOTUBOTOK ABHKCHHA TCIUIOHOCUTEJICH.
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2.3. IIpumep pacuera Termyi000MEHHUKA.

[IpousBeneM TEIMJIOBOM M KOHCTPYKTUBHBIA pacyeT OTOMUTEIBHOIO
MapoOBOASHOTO  TOJOrpeBaTelii TOPU3OHTAIBHOTO THUMA U CEKIMOHHOTO
BOJOBOSIHOTO IIOZOTPEBATeNss IPOM3BOAHTEIbHOCTRI0O Q = 1,2-10° kxkan/u.
TemnepaTypa HarpeBaemMoil Bojbl IpU BXoje B mogorpesarenb t,” = 65°C u npu
Beixoze t,”7 = 95°C. Temmeparypa ceTeBOWM BOABI IPU BXOJE B BOJAOBOISHOMU
noxorpesarensd t;” = 140°C u npu Beixone 1"’ = 80°C. BnusHue 3arps3HeHus
MOBEPXHOCTH  HAarpeBa  MOJOTrpeBaTelss W CHUXKEHHE  Kod(uimeHTa
TEIUIONEepeAay TpPU HUBKUX TeMIepaTypax BOJbl YYECTh IOHMKAKOIIUM
kodppunmertom =0,65.Tabauna 1

Jlns pacyera OTONUTEIBLHOIO MApPOBOMASIHOTO IMOJOTPEBATENS] MPUHATHI
CJICAYIOIINE AOMOJHUTEIbHBIC TaHHbIC:

— JaBJIEHHE CyXOr0 HACHIIIEHHOI0 BOJsiHOTO napa p = 4 at (t,= 143,62°C),
cM. Tabnuiyy Boa-BOAsTHOM Map Ha JIMHUM HACHIIICHHUS;

— TeMIepaTypa KOHAEHCATa, BBIXOIAIET0 U3 mogorpesarens, t, = ty;

— YHCJI0 XOJ0B BOALI Z = 2;

— TIOBEPXHOCTh HArpeBa BBHINIOJIHEHA W3 JATyHHBIX Tpyo (A =
90kkan/m-4-rpaa) auamerpom d = 14/16mm.

3arps3HEHUE  TOBEPXHOCTH  yYE€CTh  JOTOJHHUTEIBHBIM  TEIJIOBBIM
compoTuBiIeHHEM 8,/A,= 0,00015M° 4 rpa/KKaiL.

B o006oux BapumaHTax CKOpPOCTh BOJABI W, (B TpyOKax) MPUHITH MO
BO3MOKHOCTH 0m3KkoH K 0,9 M/cek.

Jlns ynpouieHus pacuera npuHarh p, = 1000 K/,

Ha ocHoBe pacueToB BbIOpaTh arnmapaThl, BHITYCKaeMbI€ CEPUITHO, U CENATh
COTOCTABJICHUE MTOJTYUYECHHBIX PE3YJIbTaTOB.

Jl1st pacyeToB HEOOXOAUMO:

1. PabunoBuy O. M. COopHUK 3a7a4 MO TEXHUYECKOW TEPMOJIUHAMUKE. —

M.: Mamunoctpoenue, 1973. — 344 c. (Ta6auna Haceiennsiit BogsiHoM nap (1o
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JIABJICHUSIM))
2. Tabnuira 3aBUCUMOCTH KHHEMATHYECKOU BSI3KOCTH BOJIBI OT TEMIIEPATYPHI
[Tpumep pacueTra mapoBOASHOTO MOJOTPEBATEIIS
HcxonmHble JnaHHBIC: TEMIlepaTypa HarpeBaeMod BOJBI IIPH BXOAC B
nogorpesarels t,” = 65°C, momHocTh Q = 1,2 -10° kkan/u.
Pacuer: Onpenenum pacxoj BOIBI:

6
6= 2 - 1210 45000

c- (t2 - tz) - 1-(95-65) (kr/qa)

i V = 40 My,

Yucno TpyOOK B OJTHOM XO7I€:

Vv 40
Mo = o2 314.00147 2
8 36001;

3600 w-
4 4 (tut.)

riae d, — BHYTpeHHHIA TUaMeTp TeIUIOOOMEHHBIX TPYO (M3 JOMOTHUTEIBHBIX
JTAHHBIX).

OO6muiee yncno TpyoOK B KOpITyce:

n=n,-z=72-2=144

(mrT.)

Pucynok 2.1. — Pa3memenne TpyOOk B TpyOHOM pemieTke TpyOuaToro
MI0JTOTpeBaTEIIs:
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a — 10 BEpIIMHAM PAaBHOCTOPOHHUX TPEYTOJIbHUKOB;

0 — 10 KOHLIEHTPUYECKUM OKPY>KHOCTSIM.

[Tpunumas mar Tpyook s = 25MM, yroa MEXKIy OCSIMU TPYOHOU CHUCTEMBI O
= 60° u xko3ppuureHT ucnonb3zoBaHus TpyOHO# pemetkn V¥ = 0,7, onpenenum

JMaMeTp KopIryca:

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

OnpenenuMm Tarke auamerp kopmyca no Tabmume 1.7 Ilpunoxenus 1 u
Pucynky 1 npu poMOruyeckoM pazMenieHuu TpyOoK.

s yucna tpyook N = 144 naxonum B Tabmune 1.7 3nauenune D’/s = 14 u,
cinegoBarenbHo, D’ = 14-25 = 350(Mm).

JluameTp KopIiyca COCTaBUT:

D = D’+d,+2k=350+16+2-20=406 (MMm).

[IpuBeneHHOE UKCiio TPYOOK B BEPTUKAIHHOM PSIAY:

mz\/ﬁ=\/14_4:12(nn_)

OnpenenuM Ko3(QPUIMEHT TEMIOOTIaYU OL; OT Mapa K CTEHKE:

TemnepaTypHbIi Haop:

_t,-t,  95-65
B g U 17 =622
t _t'2 143,62 — 95 ©°C)

CpC,ZIHI/Ie TCMIICPATYPhI BOABI U CTCHKH:

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

PexxuM TeueHMs IJICHKU KOHACHCATa OIPCACIIACM II0 HpI/IBe)IGHHOﬁ JJINHC

TpyOKu (kputepuii ['purysis) ajis rOpU30HTAIBLHOIO MOIOTPEeBATENS, PABHOM:

L=m-d, -At-A

r7ie T — IPUBEIEHHOE YUCIIO TPYOOK B BEPTUKAIBHOM PAY, LIT.;
d, — HapyXHBII AUAMETP TPYOOK, M;
A; — TemmeparypHblii MHOXXHTENIb, 3HaYE€HUE KOTOpPOTO BBIOMpAETCs IO
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Tabnuiie 2 u3 cipaBouHuka (14):
1/3
A
A-(S) 2=t
v ryv (1/(m°Tpan))
At=t,~t,, =14362-113=3062 o)

IIpu t, = 143,62°C wumeem A;=98,71 (1/(m'rpax), Torma L =
12-0,016-30,62-98,71 = 580,32 , T. e. meHpme BenuuuHbl L, = 3900 (i
TOPU3OHTAIBHBIX TPYO), CJIEAOBATEIBHO, PEKUM TEUCHUS TUICHKHU JIAMUHAPHBIH.

Jnist aroro pexkuma KO3(p(GUIMEHT TeIIOOTJaYu OT Iapa K CTEHKE Ha

TOPHU30HTAIBHBIX TPYOKaX MOXET OBITh OTPEJICIICH MO MpeoOpa3oBaHHON (opmyIie
JI.A. JIabyH1ioBa:

AZ
ITpu t,= 143,62°C no Tabnwuiie 2 HaxoauM MHOXKUTENb A, = 8248,96, Torna:

8248,96
a =
" 4/12.0,016(143,62 —113)

=5287,8
(kkan/(M°-a-Tpan))

OmnpenenseM KO3()PUIUEHT TEIUIOOTAAYN OT CTEHKH K BOJE.

Pexxum TeueHus Boabl B TpyOKax TypOyJIEHTHBIH, Tak Kak:

_w-d, 1.0,014

Re = 8
v 037310

=37534

1

rae v — Kod9QGUIMEeHT KHNHEMaTUYeCKON BS3KOCTH BOJIBI (TIO CITPABOYHUKY);
v=0,373-10"°m’/c npu cpeaneit temmeparype Boasl t = 81,42°C.

Kosddumuent Teroornaun mnpu TypOYJIEHTHOM JABUKEHUU BOJBI BHYTPH

TpyOOK:
WO,S
ae = % di),z
rae d, = d,.

ITpu t = 81,42°C mo Tabaure 2 MuOXUTETL As=2633,6, Clle10BaTEIIBHO:

0,8
a, = 2633,6:|'—Q2 =6188,96
0.0 (kxan/(M°-a-Tpam))
Pacuetnbrit kodpdunment teruonepenaun (C y4eToM JOMOJHUTEIHHOTO
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TETUIOBOTO COMPOTHBIICHUS O,/A;) onpenenseM 1o GopMmyJie Uil IIOCKOH CTCHKH,

TaK KaK €C TOJIIIMKMHA MCHBIIIC 2,5MMI

1 1
k= = =1953,125
2 L 0,001 +0,00015+ 1

+—3+i +
a, A A a 52878 90 6188,96

(kkan/(M°-a-Tpam))

YTo4HEeHHOE 3HAUYCHUE TEMIIEPATyPhl CTEHKU TPYOOK:

_t,a,+t-a, 14362-52878+8142-618896 .o
a, +a, 5287,8 + 6188,96 ’ ©C)

t

[TockonbKy yTOYHEHHOE 3Hau€HUE t,, Majo OTJIMYAETCS OT MPUHATOTO JJIs
IPEeIBapUTEILHOTO pacdeTa, TO MepecueTa BEJIMYUHBI O, HE MpPOU3BOAMM (B
OPOTUBHOM CJyyae, €clid OTIMYMe B JIAHHBIX TeMmiepaTrypax Oonee 3%,
HEO0OXOMMO ITPOU3BOAUTH MEPECUET 0 AOCTUKEHUS JAHHON TOYHOCTH).

PacuetHas IMOBCPXHOCTH HAI'PCBA:

Q __ 1210° o0
kAt 1953125-622 (32

OpueHTHpysACh Ha TOJYYEHHYIO BEIWYMHY IOBEPXHOCTH HArpeBa W Ha
3aJlaHHBI B YCJIOBUW JUaMETP JATyHHbIX TpyOook d = 14/16MM, BwIOMpaem
MapOBOJISTHOM MOAOTpeBaTelh TOPU3OHTAILHOTO THTa KoHCTpykmu f.C. Jlaznana
C NMOBEPXHOCThIO Harpesa F = 10,4m%, TTOIIABIO IIPOXOJHOTO CEYEHHUs I10 BOJIE
(npu z = 2) f, = 0,0132M%, KOIMUYECTBOM U IHHOHN Tpy6oK 172U 1200MM, drCIOM
psagoB TpyOok mo Beptmkaid T = 12. OCHOBHBIE pa3Mepbl MOJOTPEBATEINS
npuBeneHsl B Tabnuue 1.2.

YTOYHUM CKOPOCTH TE€UEHHUS BOJIbI W B TPyOKax MOJIOTpEBATEIIS:

e VMg
3600- f_ 3600-0,0132 (/c)

[Tockonbky akTuBHAs AyuHA TPpyOok | =1200MMm, 1yMHA X0aa BOJBI

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

OnpenenseMm rujpaBiandeckue norepu B mnogorpesatene. Koadpduunenrt
TUAPABIMYECKOTO TPEHUSI MPHU PANIMUHBIX PEKUMAX TEUCHUS KUJIKOCTH U

Pa3IMYHON MIEPOXOBATOCTU CTEHOK TPYOOK MOXKHO ToJIcuuTaTh 1o popmyie A.Jl.
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AJbTIIYIA:

\/Z Re:|1+7

rae Ky — mpuBeeHHas JIMHEWHas MIEPOXOBATOCTh, 3aBHCAIIAS OT BBICOTHI
BBICTYTIOB, UX ()OPMBI M YaCTOTHI.
[Tpuarmast Ky = 0 (u1st 9UCTBIX JIATYHHBIX TPYOOK), (hOPMYITy MOYKHO

MPEICTaBUTh B O0JIee YI0OHOM JUTsl pacYeTOB BUAC (IS TUPABINYECKH TTATKAX

1
[L8lgRe-15]

m

TpyO):

YrtounsieM kputepuii Pelinonbaca:

_»-d, 084-0,014
v 0373-10°

Re =31528,15

[Torepst naByeHus B mojorpenarese (mpu ycaoBUu W = CONSt):

2 2
pp—[ X 5] @ p (00232413 o) 0841000 o0
d 29 0,014 2.9,81

8

(MM BOZ. CT.)
I'mapaBiauyeckoe CONPOTUBICHHE TMAPOBOMASIHBIX MOJIOrpeBaTeIed Mo
MEXTPYOHOMY TIPOCTPAHCTBY, KaK MPABHWIO, HE OMPEACNSICeTCs, TaK KaK €ro

BEJIMYMHA BCJICICTBUE HEOONIBIINX CKOpocTel mapa (10 10M/c) oueHb Mara.
2.4. llpuMep pacyeTa CeKIIHOHHOTO BOAOBO/ISIHOIO MOAOTPEBATEJIS.

HcxonHple JaHHbBIC: JaBJICHUE CyXOT0 HACKHIIIEHHOTO BOJISTHOTO Tapa p = 4ar
(t,= 143,62°C), momrocts Q = 1,2 -10° kkan/u.

Pacuer: Omnpenenum pacxonbl CETEBOM BOAbI U BOJIbI, HAarpeBacMou B
MEXTPYOHOM MPOCTPAHCTBE:

6
Q _ 1210 = 20000

G, = c. (tl _tl") ~1-(140-80) (xr/9)

win V, = 20,0 M° /u;
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6
G  _ 1210 = 40000

e -t) 1-(95-65) (kr/4)

i V,,, =40,0 M /.

[Tnomanp mpoxoaHoro ceyeHus TpyOoK (Mpu 3aJaHHOM B YCIOBHM pacuera

CKOPOCTH TEUYCHHsI BOJIBI B TpyOKax W=1 m/c):

fo V200 444566
3600 @, 3600-1 ()

Bri6upaem nogorpesarens MBH 2050-32. Cornacuo Tabnuue 1.3 on
MMEET: Hapy>KHbIN quaMeTp Kopiyca 219vm u BHyTpeHHU — 209MM, 4ncio
CTaIbHBIX TPYyOOK (pazmepom 16U 1,4Mm) N = 691IT., muIOIIAAL TPOXOTHOTO
cedyeHus Tpyook f, = 0,00935M°, mwTomans MPOXOJHOTO CEYEHUS MEXTPYOHOTO
npoctpanctsa f,; = 0,0198 M,

CkopocCTh BO/IbI B TPYOKaX U B MEXTPYOHOM MPOCTPAHCTBE:

\Y 20,0

m

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

V., 40 0,56

w = = =
" 3600-f  3600-0,0198 (/o)

Takum oOpazom, B pe3yJsibTaTe pacuera COBEPIIECHHO CIIyYallHO IOJTy4YEHBI
oauHakoBbie ckopocTd Boabl (W,=W,,,).
DKBHUBAJIEHTHBIN AUAMETP JJIsl MEXKTPYOHOTO MPOCTPAHCTBA:

_ AL 4.0,198 —0,0192

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

CpenHsist Temiiepatypa Bojbl B TpyOKax:

t, = 0,5(t, +t,) = 0,5(140 +80) =110 (°C)

[Ipu »TOMl TemmepaType TeMIepaTypHbIA MHOXXHUTEIb, HEOOXOAUMBIN st
nanpHeHmmx pacuetoB (o Tabmwmie 2), As, ~2960.

Cpennsist TeMiiepaTypa BOAbI MKy TpyOKamu:

t, =0,5(t, +t,) =0,5(65+95) = 8O,O(oC)

[Ipu sTOM TEemIepaType TeMreparypHblii MHOXKUTENb (110 Taomuie 2) Asy;

~2616.
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PexnM TedeHns BOAbI B TpyOkax (mpu t; = 110°C H, = 0,271-10°Mm%/c) u

MeKTpyOHOM mpoctpanctae (mpu t = 80,0°C Hy, = 0,38-10°m%/c) TypOyneHTHbII,

TaK KakK:
Re, = @at _ 059-00182 o750
v 0271-10
e @w-d,_056-00192 o0,

oy 0,38-10°
Kosddumuentsr Temmootmaun (anss TypOYJIEHTHOTO pEeXUMa TEUCHHUS
BOJIbI):

Kosddumuent Termnoornaun tpu TypOyJIEHTHOM JBHKEHUHU BOJIBI BHYTPH

TpyOOK:
0.8 0.8
@, = A, = 2060 20 4651
’ 00132 (KKaﬂ/(Mz'q'rpaz[))
rae d, = d,.
0.8 0,8
5 0,0192 (KKaH/(MZ'I{Tpa)I))
PacueTHbiii Kod(ppunueHT TeIionepeaayn (ko3 durreHT

TEIJIONPOBOAHOCTH cTaid A = 39kkan/(M-u-Tpaa) ompenenseMm mno Gopmynie s

IUIOCKOM CTEHKH, TaK KaK €€ TOJII[MHA MEHBIIIE 2,5MM:

~ i ~ 0,65 ~

K=4—5 1 -1 oooda 1 %
—+ =+ + +

a, A a, 4651 39 = 3662

m

(kkan/(M*4-Tpa))
TemnepaTypHbIi Haop:

_ AL, —-At, (140-95)-(80-65) 973
AL 140-95 U
In—2 In

At 80— 65 °C)

M

At

[ToBepxHOCTH HarpeBa MoJOrpeBaTENs:

Q 12-10° 3
. ' 2
kAt 1240-27,3 (M%)

JlnnHa xo/a 1o TpyoKaM MpH cpeHeM JuameTpe TpyOok

d=0,5-(0,016+0,0132) = 0,0146 (m):
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Lo .z=F 35,4 112
adn  314-0,0146-69 (M)
Yucno cexuuii (ipu JyIMHE OHOM cekuud |, = 4 m):

L, 112

=" 2,8
| 4

m CEKIMH; TPUHUMAEM 3 CEKIIHH.
YTOo4uHEHHas MOBEPXHOCTh HAarpeBa IOJ0rPEBATEIIs] COTJIACHO TEXHUYECKOU

XapaKTePUCTUKE BHIOPAHHOTO almapara COCTaBUT:

F=FZ=1275-3~3825,.2)

JleiicTBuTenbHas JJIMHA XoJa BOABI B TpyOKax H  MEXTpyOHOM
npoctpanctBe L, = 4:3 = 12 (M), Ly, = 3,53 = 10,5 (M) (npu noacuere L,
paccTtosiHue MeXJay naTpyOkamH BXOJa M BBIXOJla CETEBOM BOJbI, paBHOE 3,5M,
BBIOPAaHO U3 KOHCTPYKTUBHBIX COOOpaXeHUM).

OmnpenenseM ruapaBiIdyeckue norepu B noporpenatene. KoadduuueHTs
TUJIPABIMYECKOTO TPEHHUS JUIsl TPYOOK U MEXTPYyOHOTO IIPOCTPAHCTBA OIpEEsieM
no dopmyne Ansrmyiast mpu K = 0,3-10°MM (s GECIIOBHBIX CTAaNbHBIX TPYO

HN3TOTOBJICHHA BBICHICTO Ka‘-IeCTBa)Z

1
A= ; 5
{1,8 lgRe—1,8 Ig(Redl + 7}}
A, = 1 _=0,024
-3
181928738 —181g| 28738 %219 7
13,2
A, = ! - =0,024

-3
{1,8 928294 18 Ig{28294 0,3;91;) ' 7}}

KOC—)(i)(I)I/IIII/IeHTBI MCCTHBIX COHpOTI/IBHeHI/Iﬁ JJIs1 ITIOTOKa BOJBI B pr61<ax,

npuHUMaeM 1o Tabmwre 5.

Bxon B TpyOku 1,5-4=46,0
Brixoa u3 TpyOok 1,5-4=6,0
[ToBopoOT B KOJNIEHE 0,5-3=1,5
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20=13,5

CyMMapHbIii KO3(PUITMEHT MECTHBIX CONMPOTHBICHHUM ISl TIOTOKA BOJBI B

MEXTPYOHOM NMPOCTPAHCTBE ONPEACIISIETCS U3 BBIPAKECHUS:

£¢, 13517 ~135.1.4-54

namp

OTHoIIeHNE CeYeHHI BXOAHOTO MITH BBIXOJHOTO MaTpyoOKa: f/fiam, = 1.
[ToTepu naBneHus B MOAOrpeBaTeNe C YUETOM JOMOJIHUTENIBHBIX MOTEPh Xy

OT MIEPOXOBATOCTH (JIJIs1 3arPSA3HEHHBIX CTaIbHBIX TPYO mo Tabnwuie 4 mpuHuMaem

Xer = 1,51):

2 2
Apm _ //i«m Lm x,, + Zé:m @, P — 0,02412 1751+13,5 M =824
d, 29 0,0132 2-981

(MM BOJI. CT.)
[ToTepu B MEXTpyOHOM MPOCTPAHCTBE MOACUYUTHIBAIOTCS MO AHAJOTUYHOU

dbopmylsie, HO JNHIIL B TOM Ciy4yae, Korja cyMma 3HA4eHUN KO3()PUIMEHTOB

MECTHBIX COIMPOTUBIEHUN X, OIMpelesieHa MO yKa3aHHOW Bhilie Gopmylse, B

IPOTUBHOM CJIy4yae pacuer noTepb A, 3HAUUTENIBHO YCIOXKHSIETCS.

2 2
AP, = [ﬂmdl'"’”’ Xom + Zémj w; £ - (0'3251 1'33’5 151+ 53,5}0'526 9’;200 =1172
) 9 ' e (MM BOJI. CT.)

CaeneMm noiydyeHHble pe3yapTaThl B Ta0nauiy 6 U cpaBHUM HX MEXIY COOOM.
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PacuetHbie JaHHBIC KO)KYXOTPY6‘-IaTOFO H CCKIIMOHHOT'O BOAOBOJAHOI'O TENJI000MEHHHKOB.

Tabmuma 6

Koappurment Temnepa- | TloBepXHOCTH Juametp Jlnmaaa [IMunpaBnu-ueckoe |Yucio

Tun TermooOMeHHUKa Terutonepenauu K, TYPHBIN HarpeBa KopIyca KOpITyca | CONPOTHBIICHUE AP, | X0I0B
KKaJI/(MZ"ITpaJI) Harop At, °C F, M D, m L,m MM BOJI. CT z
KoxyxotpyOuaThlii 1953 62,2 9,88 0,414 1,81 0,526 2
CeKILIMOHHBIN 1240 27,3 38,25 219 4.44 1,17 3

CpaBHeHHE TIOKa3bIBAET, UTO VISl IAHHBIX YCIIOBUN KOXKYXOTPYyOUaThIil TEIJI00OMEHHUK UMEET T€ MPEUMYIIECTBa, YTO OH

0o0J1ee KOMIAKTEH U ruaApaBINICCKOC COIIPOTUBIICHUC €I'O MCHBIIIC.
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I'naBa 3. DkcmIyaTauMoOHHAsA 4aCTh.
3.1. Cucrema MacJj0 MOAroTOBKH TEIJIO00OMEHHHUKA.

Maco 3akaurBaeTCsl B pacX0/IHbIN 0aK ¢ TOMOIIBI0 PYYHOTO Hacoca. YacTh
Macja MCIOJb3YETCA TMOCIE PEreHEPAlMOHHOW YCTAHOBKU. BHEWHssA 4YacTh
MacIsTHOU CUCTEMBbI CHaOXeHa (PUIIbTpaMU TOHKOW OYMCTKU M MAaCISTHBIM
OXJaJuTeNeM,  TPEICTaBIAIONIMM COOOI TMOBEPXHOCTHBIN TEMIOOOMEHHUK.
BuyTpu TpyOOK OoxiamuTenss nNpoTeKkaeT OXJaXKIawIinas BOJa, a C HapyKHOU
cropoHbl-Macio (puc.3.1.).

Jns pacuera CAP perynupyemMbiM mapamMeTpoOM CIIy>KUT TeMIepaTypa Maciia
Mocne macnooxnagutenss Uo= 40 °C.

OOBEKT JBYX €eMKOCTHBIN C CAMOBBIPABHUBAHUEM, OMHUCHIBACTCS YPABHEHHUEM.
MakcuManbHO A0IMyCTUMOE OTKJIOHEHHE nmapamerpa X1 = 1,5°C.
Jonyctumoe ocraroyHoe oTkionenne Xoct= +0,5°C.

JIByXX0/IOBOW TOPU3OHTAIBHBIM TEIOOOMEHHMK Tuma H COCTOUT U3
HUJIMHIPUYECKOTO CBAPHOTO KOXyXa 8, pacnpenenuTesbHOW Kamepsl 11 u nByx
kpbiiek 4. TpyOHbIN my4dok oOpa3oBaH TpyOamu 7, 3aKpeIICHHBIMHU B JIBYX
TpyOHBIX pemieTkax 3. TpyOHbIE pemieTkH TpUBapeHbl K KoxXyXy. Kpbrmikwy,
pacrpenenuTeabHas KaMepa M KOXYyX COeIUHEHBl ¢iaHinamMu. B koxyxe wu
pacrpeenuTeNbHO KaMepe BBINOJHEHbl IITylepa JUisi BBOJA U BbIBOJA
TEIJIOHOCUTENeH U3 TpyOHOTro M MeXTpyOHOTO TmpocTpaHcTB. [leperoponka 13 B
pacnpenenuTeNnbHOW Kamepe oOpa3zyeT XOoAbl TeIuloHocuTens mno TpyOam. Jlms
repMeTU3aluU y3Ja COCAMHEHUS MPOJAO0JIbHON MEPErOpOJKH ¢ TPYOHOU pereTKon
UCIIOJIb30BaHa Npokiaaka 14, ynoxxeHHas B a3 peuieTkH 3.

ITockoJIbKy MHTEHCHUBHOCTH TEIUIOOTJAYM MPHU TMOMEPEUYHOM OOTEKaHHH TPyO
TEMJIOHOCUTEJIEM BBIIIE, YEeM MPU TMPOJAOIHLHOM, B MEKTPYOHOM MPOCTPAHCTBE
TEIJIOOOMEHHUKA YCTAaHOBJEHBI 3a(UKCUPOBAHHBIC CTSDKKaMH S5 TIOTIEPEUHBIC
neperoponku 6, oOecneuyMBarolIMe 3WUr3arooOpasHoe MO JUIMHE —ammapara
JBIDKEHUE  TEIUIOHOCHUTENsT B MEXTpyOHOM mpoctpancTtBe. Ha  Bxonme

TEMJI000MEHHOM cpefibl B MEXKTPYOHOE MPOCTPAHCTBO MPEAYCMOTPEH OTOOMHUK 9
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— Kpyrjas WIHA NPSMOYTOJIbHAS TUIACTUHA, TIPEIOXPAHSIONIAs TPyObl OT MECTHOTO
APO3MOHHOTO W3HAIIUBAHUS.

TemmoooMeHHuKY THa H OTiMyaroTest MpOCThIM YCTPONUCTBOM U CPAaBHUTEIILHO
JIEIICBBI, OJHAKO UM TPHUCYIU JBa KPYIHBIX HEI0CTaTKa. Bo-TIepBBIX, HApyKHAs
MOBEPXHOCTh TPYO HE MOXKET OBITh OYHWINEHA OT 3arpsA3HCHHN MEXaHUYECKUM
CrocoOoM, a TEIJIOHOCUTENH B HEKOTOPHIX CIIyYasiX MOTYT COAEpKaTh MPUMECH,
CIIOCOOHBIE OCeNlaTh HA TOBEPXHOCTH TPYyO B BUEC HAKUIIH, OTIIOKEHUU U ap. Croi
TaKUX OTJIOKCHUH MMEEeT Malblii KOA(h(UIIMEHT TeIIONPOBOAHOCTA U CIOCOOEH

BC€CbMa CYHICCTBCHHO YXYAIIUTD TCILIOIICPECAAYy B allIiapare.

OxXImazaaroniasg
BOJA

1
0
3

Puc. 3. 1. Cxema MaciasiHOM CUCTEMBI TEILIO0OMEHHHMKA.

1 —nau3zenp; 2 —Macno OXJIaAuTelNb; 3 —pacXoIHbIN O0ak; 4 —Oouka ¢ MaciioM; S5 —
MacJIo pereHepaloHHas yCTaHOBKa; 6 —0TKauMBaOIUi HACOC; 7 —(UIIbTPBI
TOHKOM OYUTKHU; 8§ —0ak oTpaboTaHHOro Macia; 9 —MmacinsaHbii Hacoc; 10 —huneTp

MIEPBUYHON OUUCTKH.
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I'maBa 4. YacTp 0XpaHbl TPYAA M OKPYKaOLIel cpeabl.
4.1. UccnenoBaHme NMOKAPHOM YCTOMYMBOCTH 00bEKTA.

4.1.1. ToxapHasi yCTOMYMBOCTh OOBEKTA.

HcTtouyHnkaMyu BO3HUKHOBEHHS I0KApOB MOTYT OBIThb B3pbIBBI, a TaKke
KOPOTKHE 3aMBbIKaHMS B DJIEKTPOCETSAX, BBI3BAHHBIC B3PbIBAMU WU JAPYTMMU
IpUYUHAMU, HapyLICHHE MMPaBUII MOXKapHOU O€30MacHOCTH.

MuHMMaIBHBIN TEIJIOBOM MMITYJIBC, KOTOPBIM MOKET BbI3BaTh noxap, 100-
150 KI[)K/M2 . Ha BO3HHMKHOBEHHE W PAaCHPOCTPAHECHHE MOKAPOB BIIUSIIOT TAKUE
(GakTopbl, Kak OrHECTOMKOCTh 3JaHUN (COOpPYKEHMIi), MOKapHas OMACHOCTb
IPOU3BOJICTBA, INIOTHOCTh 3aCTPOMKH, METEOYCIIOBUS U APYyTrUe PaKkTOpBbI.

Ha ocHoBaHMM OLICHKM YCTOWYMBOCTH 3JIaHUS I€Xa K YyJAapHOW BOJIHE
OLICHUBAETCS BO3MOXKHOCTh BO3HMKHOBEHUSI M pAaCIpPOCTPAHEHHUs IOXKapa.
VYcranaBnuBaloTCs HaumOoJsiee OIAcHble B TMOXKAapHOM OTHOUIEHUM YYaCTKHU
IPOU3BOJICTBA, 3JIEMEHTHl IMPOU3BOJICTBEHHOrO0 Ipolecca M oOmias MokapHas
oOctaHoBKa B 1iexe. [Ipu 3ToM yuuThIBaeTCs, YTO IPH MOBPEXKIACHUN 3/IaHUA LIeXa
(pa3pylieHHe OCTEKJIEHUS, IBEper M Ap. HENPOUYHBIX KOHCTPYKLHWM) MPOUCXOIUT
Oosiee ObICTPOE BO3TOpPaHKME U UHTEHCUBHOE Pa3BUTHE MOXKapa.

OTtaenbHbIE MOXapbl BO3MOXXHBI B 3/JaHHUSIX CO CJIa0bBIMU U CpPEIHUMU
paspymieHusAsMH. lIpum CHMIBHBIX M TIOJNHBIX pa3pyLIEHUSAX BO3MOXKHBI JIAIIb
OTZIEJIbHBIEC OYary TJICHHS U TOPEHUS B 3aBasax.

OOBEKT cuMTaeTcsl YCTOMYMBBIM B IPOTHMBONOKAPHOM OTHOUIEHUH, €CIIU
IIPU OMPEJEIIEHHOM TEIJIOBOM UMITYJIbCE HE 3aroparoTcs Kakue-Inbo MaTepuabl U
aneMeHThl 31aHus. [lockoabKy oOecnednTh a0COMIOTHYIO TEMIOCTOMKOCTh 3AaHUI
IIPAKTUYECKA HEBO3MOXHO, TO CIEAYET CTPEMHUTHCS YBEIMYUTH TEIIOCTOUKOCTH

BO3T0OpacMbIX KOHCprKIII/If/'I J0 KaKoro-T1o HCHCCOO6paSHOFO mnmpeaciia.

4.2 OneHKa NMOKAPOYCTONYNBOCTH 1I€XA.
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CorjiacHO ONMCAHMIO 3JaHUS 1I€Xa, OHO MMEET CTeIeHb orHecTorkocTH II.
Kareropus 3maHus 1o moapHOM OmacHOCTH — A. 31aHHME CHOPOEKTUPOBAHO M
BBIINOJIHEHO C COOJIIOJIEHUEM BCEX MEp M0KAPHOU O€30IaCHOCTH.

HcrounnkoM mokapa BHYTPM CaMOro IieXa MOTYT OBITb KOpPOTKHE
3aMBIKaHHsI, KOTOPBIE MOTYT BO3HUKAaThb OT Pa3JIETAIOIIMXCS OCKOJKOB CTEKOI,
€CJIH OCTEKJICHHE HE OIPAXKIEHO BHYTPHU IPEAOXPAHUTEIBHON METAIIMYECKOU
CETKOH, a TakKe HEKOHTPOJUPYEMOIro CMeLIeHUs (Hampumep, NpU pa3jiuBe)

HCXOAHBIX KOMIIOHCHTOB.

4.3 MeponpusiTUsi 10 NOBBIIIEHUIO MOKAPOYCTONYNBOCTH 1I€XA.

VYcraHoBKa B 3[1aHWU 11€Xa U aIMUHUCTPATUBHO-OBITOBBIX MOMEHICHUSIX C
BHYTPEHHEM CTOPOHBI OKOHHBIX paM 3allUTHBIX METAUIMYECKUX CETOK WU
YCTaHOBKA BMECTO OOBIYHOTO CTEKJIa apMUPOBAHHOTO.

Okpacka B 11exe U aJIMUHUCTPATUBHO-OBITOBBIX TTOMEIIEHUAX BCEX TOPIOUUX
MaTepHUaIoB HECTOPAEMOUN KPACKOM.

3amMeHa OTrHEOINacHOTO JIMHOJEyMa Ha TOoJIaX aJIMUHHCTPATUBHO-OBITOBBIX
MOMEIIEHUN MOKapoOe30MaCHBIMU MaTepHaIaMHu.

[Tepuoauyeckass mpoBepKa MPOTUBOIOXKAPHOTO WHBEHTApsi U IPOBEICHUE
MPOTUBOMNOKAPHBIX YUEHUH C JIMYHBIM COCTABOM II€Xa U aIMUHUCTPALIUH.
Uccnenosanue necTBust aBapuiiHO — XUMH4YeCcKU onacHbIX BemiecTB (AXOB) Ha
OOBEKT.

AXOB - xuMHYeCKOE BEIIECTBO, KOTOPOE MPH PO3TUBE WIIU BHIOPOCE MOKET
MPUBOJIUTH K 3aPaXKEHUIO BO3/IyXa C MOPAKAOIIUMU KOHIICHTPAIUSIMH.

3ona 3apaxeHuss AXOB - teppuropus, 3apaxxenHas AXOB B onacHbIX 11st
JKU3HU JIIOAEU Mpeaeax.

ITon mnporHosupoBanmeM wmacmraba 3apaxenus AXOB npuHuMaercs
onpeesieHne riIyOrHBI U IUTOaau 30HbI 3apakeHnst AXOB.

[lox aBapuel INOHMMAaeTCss HapyUIEHHUE TEXHOJIOTMYECKUX IIPOLECCOB Ha
MPOU3BOJICTBE,  TMOBPEXKIACHHUE  TPyOONMpPOBOJOB,  €MKOCTEH,  XPaHWIIHUII,

TPAHCIIOPTHBIX CPCACTB IMPU OCYHICCTBIICHHHU IICPCBO30OK H T.II., IPUBOAAIIHNX K
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BeIOpocy AXOB B atmocdepy B KOJIMYECTBAX, MPEACTABIAIOMIMX ONACHOCTb
MacCOBOT'O OPAKEHUS JIIOJICH U KUBOTHBIX.

[Ton paspymennem XOO cnenyeT MOHUMaTh €r0 COCTOSIHUE B PE3yJbTaTe
KaTtacTpod U CTUXUHHBIX O€CTBUMN, MPUBEIUINX K IMOTHOW pa3repMeTU3allui BCeX
E€MKOCTEN U HAPYIICHUIO TEXHOJIOTHYECKUX KOMMYHUKAITUH.

Xumuueckn omnacHbii  00bekT (XOO) - o00BbeKT, HpU aBapuu WIH
pa3pylIeHUd KOTOPOTO MOTYT TIPOM3ONUTH MACCOBBIE TOPAXKEHUS JIIOJICH,
XKUBOTHBIX U pacTeHuid AXOB.

[lepBuunoe ob6mako - obOmako AXOB, oOpa3syromieecss B pe3yjbTare
MraoBeHHoro (1 - 3 mMuH.) mepexoja B aTMoc(hepy 4acTh COAEPKUMOTO €MKOCTH
co AXOB npu ee pa3pylieHuu.

Btopuunoe o6nako - o6Omako AXOB, oOpa3sytoimieecss B pesysbTare
WCIIapEHHUs] Pa3IUBILIErOCs BEIIECTBA C MOJACTHIIAIONIEH TOBEPXHOCTH.

[ToporoBasi TOKCOM03a - HWHraJIsIMOHHAs TOKCOJ03a, BBI3bIBAIOIIAS
HayaJabHbIE CUMIITOMBI TOPAXKECHUSI.

ITon sxBuBaseHTHBIM, KoJImuyecTBOM AXOB moHnmMaeTcs Takoe KOJIMYECTBO
XJIopa, MacmTad 3apakeHUsT KOTOPHIM MPU HHBEPCHUU DKBUBAJIICHTEH MacIiTaldy
3apakeHus NOpu JaHHOW cteneHn BYB konmuecTBOM JaHHOTO BEIIECTBA,

neperieImM B IEPBUYHOE (BTOPHUUHOE) 00IaKO.

I'maBa 5. HacThs aBTOMATH3ALMU. ABTOMATH3AIUA

KOKYXOTPYOUYaThIX TENmI1000MEHHHKOB.

Cxema KOXYyXOTpYOHOTO TEIUIOOOMEHHHUKA C HEHU3MEHSIOIIMMCS arperaTHbIM

COCTOSIHMEM BEILIECTB MpeJCcTaBiIeHa Ha pucyHke 5.1..

38



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 KO)XyXOTpyOHOTO TEINIOOOMEHHUKA

C HEM3MEHSIOIIMMCS arperaTHBIM COCTOSHUEM BEIICCTB.

o  Texuonoeuueckuii npoyecc: HarpeBaHHE TEXHOJIOTHYECKOro motoka G Jio
temmeparypel 0™ ¢ momompbro  TemnoHocuTenss G C  HEM3MEHSIOUIHMCS
arperaTHbIM COCTOSTHHEM.

MareMaTHueckoe OnrcaHue Ha OCHOBE (PU3HMKH Mpoliecca.

o JIBWKeHHUE TEIIOHOCUTEINIEH OCYIIECCTBIIAETCS MPOTUBOTOKOM IIPH 3a1aHHBIX
eTBX’ eTBBIX’ OBBIX’ eBX.
np =20, * 40,

«  JIBwKylias cuia mpomecca: 2 (1),

rﬂe ABH ZG:X - BBI:I\’ ABK :eibIY - BB\ .

Q =K*F*A0, =
o  Temnoas Harpy3ka ammapara: ¢ (.
e  Q(wx/c) mnosBomser ompememuth G, % G Ha oOCHOBe TeEmIOBBIX

OaJIAaHCOB:

Q=G,*e, *(QV- Q™) 3,
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G?[])[]) — Q
' Chr *(Q:‘ - Qim) (36)

Q :G*Cp *(Qnm - an) (43)

g =9 :
<, Q™ -Q") (46)

OddexTuBHOE BpeMs NpeObIBAaHUS:

, *V
Ta¢¢| 7p _

nped G pd - (5) .

MareMaTH4ecKkoe OIMCaHNue Ha OCHOBE TEIIOBOr0 OaJiaHca.

VYpasnenue ounamuru:

BbBIX

prv Fe,® dt =G, %, " (07 -077)- G *e, *(07 - 07) ©).
4o

Vpasnenue cmamuxu npu  dt .

GT *CPT *(9:" - B:"“) =G *cp *(emﬂx _ an) (7)

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

Nudopmanmonnas cxema oObeKTa.

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

1,

—p

EblX
&

Puc.5.2.

AHanu3 TUHAMUYECKHUX XapaKTePUCTUK OOBEKTA.

ypaBHGHI/IG AWUHAMHUKH B HOPMAJIM30BAHHOM BHUC.
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dBHIxIX

p * |/ *cp* +G *CP*BB"“:
dt
:G :'Fc % enx - BBbIX +G *c *eﬂx
T prT ( T T ) p (9)
Ha OCHOBE 3TOTO YpaBHEHHS JUHAMHKA O00BEKT o
KaHaly G.- 0™ ommnceiBaeTcs MaTemaTHUECKOH MOIENBIO aneproIUYeCcKOro

3BeHA 1-TO ImopAaaKa:

K
Tm") p +1 (10)’

G?_ *C,T % (9:.\0 _ B:MXO)
T —p*V Kuﬁ = I() ) 0
o6 GE] . G *¢ *QU©

rae: ; P

OOBEKT UMEeT TPAHCTIOPTHOE 3ama3/IbIBaHUE:

%
7[) T VTm'ﬁ _

T G,':x 0@ (11)’

rie Vipye - 006eM TpyOonposoaa ot P.O. 1o Bxoza B anmapar.

Takum o00pa3om, B 1I€JIOM JHHAMUKa OOBEKTAa MO0 KaHaly YIpaBICHUS
OTIMCHIBACTCS MAaTEMAaTHYECKOM MOJICNIbIO allepUOIMYECKOr0 3BeHa 1-ro mopsijaka ¢

3alia3IbIBaHUCM .

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

AHanu3 cTaTUYECKON XapaKTepUCTUKH OOBEKTA.
13 ypaBHEHMsI CTATUKHU BBIpa3uM 0" B SBHOM 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

Tunoroe PEIICHUC aBTOMATU3aAllUH.

Tumnosoe PCUICHUC aBTOMaTHU3allnn KO)KYXOTpY6HI>IX TEII000MEHHUKOB
BKJIFOUYaeT B ce0s MOACUCTEMBI PCTYJINPOBAHUSA, KOHTPOJIS, CUTHAJIU3AIHNHN U

3aIlUTEL.

BbIX

1.PerynupoBanue. PerynupoBanue Temmeparypsl M0 TOja4e TETJIOHOCHUTENS
G; - kak mokazatensi 3(()EKTUBHOCTH TMpoIlecca HArpeBaHUS B KOXYXOTPyOHOM

TEMI000MEHHHUKE.

o Kontpons. pacxoxst - G,, G; TemmnepaTyphl - 0.7,07.,07,0™ :

. naBieHue - P, P.
Curnanusanus. CyILIECTBEHHBIE OTKJIIOHEHU 0™ OT 3a1aHu;
Yy ;

. pE3KOe TMaJAEHUE pacxojla TEXHOJOTMYECKOrO0 MOTOKa G»L, npu  3TOM
dbopmupyetcs curHan «B cxemy 3aiiuThy.

4. Cucrema 3aIIuTHL.

[To curnany «B cxeMmy 3amuThl» - OTKJIKOYAETCSl MarucTpalib IOJauu
Termnonocurens G,.
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NudopmanmoHHO-10rnyecKkas MOJENb

Jlist cucremMaTu3aluy U yMEHbIICHHs] 00beMa JaHHBIX O MPOLIECCEe HYKHO
paccMOTpeTh NMPUPOAY COOTBETCTBYIOIIEH nHpopMarmu. Hanboee BaxHbIe

napaMmeTphl, HCTIOJIb3yeMbIe B 00pad0TKe H3MEPEHUH, BKIIOUAIOT B Ce0:

= VYka3zarenu Ha JaHHbIE U3MEPEHUH (MAECHTUPUKATOP);

. AJpec BXOJHOr0 NopTa U3MEPUTENBHOM HHPOpPMaALINK;

. HuTepBan BRIOOPKH;

. Koa¢dunmenTs! nepepacuera curnana;

= [TapameTpsb! naT4nKa;

= [ToporoBele 3HadeHUs (II0JIOCA THUCTEPE3HUCA C IEPBBIM U BTOPBIM

CUTHAJIbHBIMU TIpe/iesiaMu );

= PesynbpTaT nuamMepenuii 10 u mocie 0opaboTKy.

[TapameTpsl onucanust o0beKTOB XpansTcs ¢ b/l nponecca, koropas
IPEACTaBIIAET COOOM LEHTPANbHBINA 3IEMEHT MPOIPaMMHOI0 00ECTIEUEeHHUSI
yIIpaBJsirolIen cucteMbl. b/l 11 aBTOMaTU3MPOBAHHOTO YITPABIEHUS POLIECCOM

COJICPKUT JIJ1s1 00paOOTKH clieyrolie nHhOpMaIluu:

. [TapameTpbl BcEX TaTYUKOB U UCIIOTHUTEIBHBIX MEXaHU3MOB;
= [TapameTps! A1 pacdyeTa NPOU3BOJHBIX BEJIUYMH;
. OnpeneneHue BO3MOXHBIX COOBITUA U COOTBETCTBYIOUIUX WM

peaKunil yInpaBIsIOIUX BO3ACHCTBUN

. [LitanoBBIE TTOKA3ATEIIH.

Hoctyn x b/[ mponecca, 3arpocsl ¥ TPOTOKOJIbI

JHoctyn k uapopManmu, conepxaiieics B b/I, BEITONTHSIETCS ¢ ITOMOIIBIO
TpPEX OCHOBHBIX OIEpaInii, KOTOPbIE MOTYT KOMOMHHPOBATKCS, - BEIOOPA,
MPOEKUMH U COPTUPOBKH.

Bri6op (selection) onpenenser onepanuio s U3BJICYCHHS U3 0a3bl JAHHBIX
TOJIBKO 3aIIMCEH, YAOBIECTBOPSIOIINX 3aJaHHBIM KpuTepusaM. B Hamen cucreme
JTOJDKHBI OBITh:

= Bribopka 10 curHamy Jgatyuka T.e. BbIOOpKa mapaMmerpa
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pacxoomMepa BOJbI U MapaMeTpa pacxojia pyJsl B MEJIbHUILY IO YPOBHIO IIIyMa B
HEl);

. Boibopka mno Tunmy cuTyauuu (HOPMaJbHBIM PpPEXUM paboOTHl,
npeaBapuiiHbIi, aBapUITHBIN );

[Tpoekmms (pProjection) — 3To CIMCOK HHTEPECYIONUX MoJiei 3amucu b1,

CoptupoBka (S0rting) o3HauaeT yHnopsiioucHIe BRHIOPAHHBIX 3aIlUCei B
COOTBETCTBHH C KPUTEPUEM.

CoueraHue Tpex OCHOBHBIX OIEpalnil MOPOkKAAeT OOJIBIIOE YHCIIO
BapUAHTOB OOPAa0OTKHU U aHAJIU3a JaHHBIX.

Onepanus no usBieueHuro nHpopmauu u3 b/ HazpiBaeTcs 3anpocom.

®opMuUpOBaHUE MTPOTOKOJIOB

Baxneiieit pyHkuuei cucremsl ynpaBlieHUs SIBIsIETCS OBICTPOE
BBISIBJICHHE HEAOIMYCTUMBIX PEKUMOB U OIOBEIIeHne 00 3ToM omnepaTopa. Kaxmoe
U3MEHEHHUE COCTOSHUSA, KJIACCU(DUIIMPOBAHHOE KaK aBapUHOE, JOJIKHO OBIThH
3a()MKCUPOBAHO CIIELMAILHOM (haiiie — )KypHaJl aBapuil — ¢ yKa3aHUEM BPEMEHU
COOBITHSI.

CrennanbHbIN 3alpOC — aBapUNHBIN MPOTOKOJ — UCIONB3YETCs JUIsl OMCKa
1 BBIBOJA BCeX 00BeKTOB b/I, KOTOpbIe HAXOAATCS B TaHHBI MOMEHT B aBapUIHO
COCTOSIHUU.

Kak 3anonnsiercs )xypHan npeJaBapuiHbIX/aBapUiHbIX CUTYalUul

[IpoToKOIBI 0OCITYKMBaHUS

Baxxnoit coctapisitonieit paboThl SBJISETCS TEXHUYECKOE 00CTY)KUBaHUE

npuOOpPOB U 000PYIOBAHHUS:

= [ToaroToBka K 3aIrycky;

= [ToBepka cocTosiHUSA,

. 3amMeHa U3HONICHHBIX MPUOOPOB;
= KanmmbpoBka qaT4nKoOB;

OueBHIHBIM PELICHUEM SIBIISCTCS MOATOTOBKA rparKOB IJIAHOBOTO
oOCITy>KMBaHUS Ha ONPEACIICHHBIN IEPHOI, UICXOA U3 HH(DOPMAIIUU XPAHSAIIEHCS B

bJ1 mpouecca.
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Onepainuu yrpaBieHus, BBITOJIHSAEMBIE C UCTIOIb30BaHUEM b/[

B 3aBucumMocTu ot pexuma paboThl pa3IuyaroTCs UCIIOJIHUTEIbHbBIE
KOMAaH/JIbI:

= ABTomaTuyeckuii — ympasienne ¢ OBM. B naHHON cucrteme
ynpasieHus B b/l XpaHATCA yka3aHUsS Ha aBTOMATHYECKHUE IEUCTBUS, KOTOPBIE
BBIMOJIHAIOTCS B OmpefeNieHHbIX cutyanusx. CnoenuanphHas Ttabnuma b/
yKa3pIBaeT, IpPU KAKOM 3HAYEHUM HEKOTOPOrO IlapaMeTpa  BbI3BIBAETCS
VICIIOJTHUTEIIbHAS] KOMAaH/1a.

= PyuHOl — yripaBieHue MacTEPOM Ha MECTHOM IIIHTE.

[IpoBepka 10CTOBEPHOCTH UCXOJHBIX JTAHHBIX

JU1st TaHHOM CUCTEMBI JOCTOBEPHOCTh UTPAET OOJBIIYIO POJIb, TAK KaK

OIIMOKM BO BXOJIHBIX JIAaHHBIX MOTYT MPUBECTU K HEKOPPEKTHBIM YIPABIISIONINM

JIEHUCTBUSIM:
1. MIPOBEPSIEM COCTOSTHUE 000PYIOBAHUS;
2. BEJIMYMHA BXOJIHOTO CUTHAJA JISKHUT B Tpejiesiax padoyvero auamna3oHa

natamka (Mukpodor: 300-400Iw, pacxogomep: 0,5-10m°/4).

Bo u3bexxanne aBapuiiHBIX CUTYyaIUil OMPECIISIOT T0JIOCY TUCTEpE3nca
BOKPYT IOPOI'OBOTO 3HAYECHUS. ABAPUIHBIN CUTHAJI TEHEPUPYETCS TOJIBKO TOT/A,
KOTJ]a BXO/IHAsl BEJIMYMHA MPEBBICUT BTOPOE MTOPOroBoe 3HaUeHue. 11 Toro
4TOOBI COPOCUTH aBapPUIHBIN CUTHA, BXOJIHAsl BEJIMUMHA JI0JKHA CHOBA MEpPECEUb
nepBoe noporoBoe 3HaueHue. HoBbIi aBapuitHbIN cUTrHAT MOKET OBITH BhIpaOOTaH

MOCJI€ TOr0, KaK BTOPOM MOPOT OyAET JOCTUTHYT CHOBA.

[TocTpoenue rpaduxon
[Toctpoenue rpadrka U3MEHEHHUI CUTHAJIA BO BpEMEHH WM Kak (pyHKIHUU

CUrHalia IOo3BOJIAKOT BbIABUTH HCKOTOPBIC HHTCPCCHBIC ACTAJIN!
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1. UCKITIOUNTEIbHBIC JIM HEOOBIYHBIC BO3MYIIICHUS;
2. NOTEPIO 3HAYEHUI;
3. NEePUOANYECKUE KOJICOaHMS.

MopnenupoBanue ANC

OcHoBoit pa3pabotku AUC siBasieTcs mocTpoeHue Moiesnei
MPOU3BOJICTBEHHBIX MPOIIECCOB, a TAKKE MPOIIECCOB cOOpa U 00pabOTKU
uHbOpMaIuu 0 X0Jie 3TUX npoueccoB. OOmIas 1eab MOSITUPOBAHUS MOAYNHEHA
LEJH JII0OBIX €CTECTBEHHO — HAYYHBIX UCCIIE0BAHUM — IPOTrHO3UPOBATh
pe3yNbTaThl IPEACTOSUINX SKCIEPUMEHTOB.

Co3panue aBTOMaTU3UPOBAHHOM CHCTEMBI YIIPABJICHUS TEXHOJIOTHYECKUM
MPOLIECCOM U3MEJIbYEHUS SBIIAECTCS OJHUM U3 ATANlOB PEKOHCTPYKLIUU
oborarurensHoit padbpuxu. ACY TII mpouecca n3menbueHus npeIHa3HaueHa 1is
BBINIOJIHEHHUS CIAEAYIOIINX 3a/]1a4:

1. ympaBiaeHuss ~ TEXHOJOTMYECKHMM  IMPOLECCOM  M3MEIbYEHUS U
KJ1accu(UKaIuu, pyabl Ha Pa3IUYHbIX CTAIUAX;

2. HENpephIBHOTO U3MEpEHUs, KOHTPOJIsA u PEryJIMpOBaHUS
TEXHOJIOTUYECKUX MapaMETPOB;

3. AMarHOCTUKU U KOHTPOJIS COCTOSIHHS 000OpYAOBaHUS 11€Xa U3METbUCHHUS.

KoHnuenryanbHas MOJIETb.

[TocTpoenue KoHIIENTYaIbHOU (COAEPKATENbHOM) MOIENI KOHKPETHOTO
00BEKTa ABJISIETCS MEPBBIM ATANIOM MOJIeTNpOoBaHUs. OCHOBHBIM CO/IEpKAHUEM
ATOTO 3Tara BJIAETCS MEPEXO0]T OT CIOBECHOTO OMMUCAHUS K €r0 MaTeMaTU4eCKOn
MOJIEIIN.

[Ipouiecc u3mMenbUeHHS KaK yIpaBiIsieMblii 00bEKT

Kak ympaBnsiemMbIit 00BEKT, 3aMKHYTHIN ITUKJT U3METbYCHHS

XapaKTepU3yeTcs CICAYIOIMMU TapaMeTpamu (puc. 4):

1. BXOJIHEIE:
. IIPOU3BOIUTEIILHOCTD IUKJIA IO UCXOIHOU pyae Q;
= pacxo Bojbl B MenbHUIYY WM 1 kinaccuduiupyroniuii anmapat Wk,
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. rpanysnomMerpudeckuil coctaB Cy; U (U3MKO-MEXaHHUUYECKHE CBOMCTBA

pyasl G,
. yacToTa BpalieHus 6apabaHa MEJIbHUIIBI N,
. KOJIMYECTBO MEIOIIEN CPEIBI (]
= BJIAJKHOCTD ;
. TeMIiepaTypa 1 UCXOJAHOU PY/IbI.
2. BBIXO/HBIE!

" 00BEMHBIN Pacxoj CIMBA KIACCH(PUITUPYIONIETO anmaparta Jcy;

"  [JIOTHOCTD Oy,

" TrpaHyJoOMeTpudecKuii cocTaB Cyp;

" [POU3BOJUTENHHOCTD LIUKJIA [0 TOTOBOMY KJ1accy (y;

"  MOIIHOCTb, MOTpeOIIsieMas SJIEKTPOIIPHUBOIOM MEJTLHUIIBI P.

VYpaBisitomuMH BO3JEUCTBUSIMA MOTYT CIIY>KUTh: IPOU3BOUTEIBHOCTD
IMKJIA 10 ucxoAaHou pyae Q; pacxona Bosbl B MeJbHUITY WM.

[enb Moeit pabOThI CO3AaTh CUCTEMY YIIPABJICHUS MPOLIECCOM U3METbUYCHUS
BO3/ICHCTBUEM HA MOJa4y UCXOTHOM Pybl B IUKII U PACX0/a BOJIbI B MEJIBHHUILY,
T.€. PETyJIUPOBaTh U KOHTPOIUpoBaTh napameTpsbl Q u Wwm, a Taxke cieauTh 3a
COCTOSIHUEM 00O0pY/I0BAHHUS.

Koutponb 3arpy3ku 0apabana MEeIbHUIIBI PYJON U UPKYIUPYIOIIAs
Harpy3ka 3aMKHYTOTO IIUKJIa U3MENbYEHUSI — €CTECTBEHHbBIC UHIUKATOPDI,
OTpaXKarIIUE X0 MPOIECCa U3MENBUYEHUS U PEATUPYIOIIUE HA U3MEHEHHE BCEX
napaMeTpoB IUKIIA.

Crenensb 3arpy3Ku MeJbHUIIBI PyA0H HanboJee MPOCTO KOHTPOJIUPOBATH O
YPOBHIO IIIyMa, IPOU3BOIUMOT0 MEJIOIIMMHU TeJIaMu B 30He uX majaenus. [Ipu
YMEHBIIICHUHU YPOBHS 3arpy3KH YPOBEHb IIIyMa BO3pacTaeT, IPU YBEIUYCHUN —
YMEHbIIIAETCS.

Texuuueckas peanusaius KOHTPOIS HanboJee MpocTa NPy UCTIOIH30BaHUN
aMILTUTY bl IIYMOBOI'O CUTHAJNIAa. B 3TOM cilydyae B cOCTaB JlaTuMKa BXOMSIT
MUKPO(OH, BRIPSIMUTENbHAS IPUCTABKA, CTIIAKUBAIONTUN (QUIBTP U BBIXOTHOM

ACIINUTCIIb HAIIPSKCHU . I[aT‘lI/IK YCTaHAaBJIMBACTCA BOJIM3HU MCJIbHHUIIBI B 30HC
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NaJieHus IIapOB CO CTOPOHBI pa3rpy304HOM Harndbl. 3BYKOBbIE KOJIEOaHUS
BOCIIPUHUMAIOTCSI MUKPO(OHOM, MTPeoOpa3yronuM 3ByKOBbIe KOJIeOaHus B 3.71.C.
IIyMOBOTO cUrHaja. ToK BBIIPSAMIIAETCS, CTJIaKUBAETCS U UCIIOJIb3YETCS B
CUCTEME KOHTPOJISI U pEryJIUPOBaHUS.

Henocrarok 3Toro MeTo/1a KOHTPOJISi — YyBCTBUTEIBHOCTD JIaTUMKA K
BHEIITHUM 3BYKOBBIM IIOMEXaM, HallpuMep, OT pabOoTaIOIMUX PsIIoM MeTbHUIL. J{iis
YCTpaHEHHUsI 3TOr0 HEJ0CTATKA JUHAMUK WU MUKPO(OH, BOCHIPUHUMAIOIIUE IITYM
MEJIbHULIBI, 3aKJIFOYAIOTCS B CIIELIUATIbHBIA KOPIIYC C TPOMHOU
3BYKOIIOTJIOTUTEIBHON PEIIETKON Ha BXO/IE.

Urak, nepBas mMos 3a7jaua — cTabmin3anusi ypoBHsI 3arpy3ku OapabaHa
MEJIbHUILIBI PYJIOW C BO3AEHCTBHEM HA YaCTOTY BPAILICHUS TPUBOAA. DTOT METO
OTIpaBJIbIBAET CeOsl, KOTJJa TPaHyJIOMETPUUECKUIN COCTaB U (PU3UKO-MEXaHUYECKUE
CBOMCTBa UCXOJIHOM PYJIbl CPABHUTEIIBHO MOCTOSIHHBI. OCHOBHOE MPEUMYIIIECTBO
ATOrO MPUHLHKIIA YIPABICHUS — IPOCTOTA TEXHUUECKOW pean3aluu.
Hcnonb3oBaHue €ero Npu aBTOMaTHUYECKOM YIIPaBICHUH IA€T YBEIUUYCHHE
MPOU3BOJIUTEIILHOCTH U3MENbUNTENBbHOTO arperata a0 10%.

B cocraB cucremsl aBTomaTuueckoro peryiupoanus CAP | (puc.d),

peanmymnmﬁ 9TOT INPHUHIMII, BXOJAT CICAYIOIHNC 3JICMCHTBI:

1. MukpodoH HanpaBJIeHHOTO JEHCTBUS 300 -

400 I'g

2. [IpeobpazoBarenb 4aCTOTHI B YHU(PUITUPOBAHHBIN

e e

curHan Toka win Hanpsikenus (E/E), pacrionoxeHHbI Ha

MCCTHOM IIUTC

3. Bropuunsiit mpubop Jduck-250 M noka3biBaroniuii,

B

3aMMCHIBAOIINMI, CO BCTPOCHHOU 3BYKOBOM

CUTHaIM3a1uel (3BOHOK I'POMKOTO 0051)

4. ApTomaruueckuii perysitop cuctemsl “Kackan-2” P-

el

17, pacnioyio’)KeHHBIN Ha IIUATE onepaTopa

does
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5. BIIOK yIipaBieHUs TAPUCTOPAMHU
Y

6. biiok TupucTopoB 800 —
1200

00/MuH

Bropas 3amaga - crabunmsaius pacxoja Bojabl B 0apadan meabHUIs! (Wwm =
const) ¢ Bo3zielicTBUEM Ha MOJIOKEHUE PETYIUPYIOLIEro KiamnaHa TpyOoonpoBoa,
MIOJIAIOIIETO BOY B MENBHUILY. DTOT MPUHIIUIT IPUMEHHUM MPHU YCIOBUU
CTaOUIIM3aIK pacxo/ia pyibl B 6apabaH METbHUIIBI,

[Ipunuun npoct B Texuuueckoil peanuzauuu CAP Il (puc.5) .B kauectse
JaTYMKA Pacxo/a BOABI 2a UCIONB3YIOT PA3IMYHOTO POJIA CYXKAIOIIHe YCTPOICTBa.
Perynsarop pacxojia BoAbl 2r 4yepe3 UCIOTHUTENbHBIN MEXaHU3M 2€ BO3/IEUCTBYET
Ha KJIalaH TpyOOIIpoOBOa BOJbI B MENBHHILY. B cOCTaB CUCTEMBI aBTOMATUYECKOTO

perynaupoBanusi CAP |l BxoasT ciaeayromnme 371eMeHTHI:

1. [IpeoOpazoBareb 3IEKTPOMAr HUTHBIHA 0,5-10
U3MEpPUTENBbHBIN pacxoa xuakoctu (ITHUP-1) M4
2. IlpeoGpazoBarens garuuka [TMP-1 (mpeobpazyer

€CTECTBEHHBIN JEKTPUUYECKUN CUTHAII B
yHUGUIUPOBaHHBIN TOKOBBIN curHal (E/E)),

PaCITONIOKEHHBIN 0 MECTY

3. Bropuunstit mpubop Jnck-250 M moka3siBaroniuii,
3aIMCHIBAIOIINA, PACTIONOKCHHBI HA MECTHOM IITUTE
4. ABTOMATHYECKHii perynsTop cuctemsl “Konryp-2”

. 2
PC-29, pacnonokeHHbII Ha IIUTE OrlepaTopa
5. [lyckarens 6eckoHTaKTHBIN peBepcuBHbIN [IBP-2M, 0-100
pAacnoJIOKEHHBIA HA MECTHOM ILIUTE % xo0J1a

Basia UM
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6. Dnexrpuueckuiit UM tumma M20-1,6/40 2e

7. Perynupyromui Kjanas aByxcenensueiii Dy = 50 mm 2%

Bi — BBOI nHpOp™Mariuu Ha IBM omneparopa

Bo — BeiBo nHoOpManuu ¢ IBM onepatopa Bxoa uHpopmManuu

QyHKIMOHAIBbHAS CTPYKTYypPa NPOEKTUPYEMOUN CUCTEMBI

CymecTByronasi cuctemMa Ha IpeAnpUsSTAN JOJKHA UMETh JBa YPOBHS
CUCTEMBI yIIPaBJIEHUS, TaK BCE JJaHHbIC (PUKCUPYIOTCS HA MECTHOM IIUTE MacTepa
1 Ha OBM omneparopa.

[TepBbIil (H>KHU YPOBEHB) TOJKEH OCYIIECTBIISITH KOHTPOJb PE3YJIbTaATOB
U3MEPEHUHN U HEMOCPEACTBEHHOE IU(PPOBOE YIPABJICHUE TIO TATUUKAM,
UCIIOJIHUTEILHBIM MEXaHH3MaM, BBITIOJIHEHHE HEOOXOAMMBIX IEPEKIIOYEHUH 110
KOMaH/1aM BEPXHET0 YPOBHS, aBTOMATHYECKUM MEPEKITIOUCHUSIM.

Bropoii (BepxHuil ypoBEHB) BHITIONHSAET QYHKIIHH OTOOPaXEHUS JAHHBIX O
COCTOSIHUM TEXHOJIOTUYECKOTO MPOLIECCA, APXUBUPOBAHUM TIOJTYYEHHBIX TaHHBIX.
Kpome Toro, Ha 3TOM ypOBHE HY>KHO OPraHU30BaTh COXPAHEHUE BCEX U3MEHEHUIM
BCEX MMapaMeTPOB, KOTOPBIE OCYILIECTBUII ONEpaTop, B 0a3y NaHHBIX, CIIPABOYHYIO

CUCTeMY U yA00HBIN uHTEpdEiic.
Onucanue pexxuMoB (PYHKITMOHUPOBAHUS 00bEKTa
B o0mem cirydae Bce pexxuMbl QyHKIHOHUPOBAHUS TEXHOJIOTUYECKOTO

Imponccca yrpapJaCHUA IMMPOLHCCCOM U3MCIIBUCHUSA MOKHO pa3ACiIuTh Ha

CJIETyIOLIUE TPYIIbIL:

1. Pexxnm HOpMaJIBHOM dKCIUTyaTaluu;
2. [IpenaBapuiiHbIE PEKUMBI DKCILTYaTALNH;
3. ABapuiiHbIE PEKHUMBI IKCILTYaTALMH.
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JIomyCTUMOCTB T€X MJIM UHBIX PEKUMOB PAaOOThI ONPEAEIIIeTCs
XapaKTEPUCTUKAMU U BO3MOXHOCTSIMU 000py10BaHus. B cOOTBETCTBUU € 0OUIMMU
NPUHIIMIIAMHU YCTAHOBKA CUUTAETCS 0€30MaCHOM, €CIIM MPH JJIUTETBHOM ee
HKCILTyaTallK BO BCEX PeXUMax, BKIIIOYAs aBapuitHbIe, OyIeT UCKIIOUYEHO
CEpbE3HOE MOBPEKICHUE MOTEHIIMAIIBHO OMACHBIX Y3JIOB, a TAKXKe o0ecreueHa
COOTBETCTBYIOIIAS 3aILNTA IEPCOHAA YCTAHOBKH.

PexxnMbl HOpManbHOM 3KCIUTyaTalliy BKJIKOYAIOT B ¢€0s1 OCHOBHBIE (ha3bl
IIPOU3BOJICTBEHHOTO IIpOLECCa:

" HENOCPEICTBEHHO CaM TEXHOJIOTUYECKUI ITPOLIECC;

" [OJrOTOBKY K IyCKYy TexHoJoruueckoro komruiekca (TK);

= 3anyck TK;

= ocradoB TK.

[IpenaBapuitHbie peKUMBI PAOOTHI COOTBETCTBYIOT CICAYIOIIUM CITyUYasiM:

" [apaMmeTphl PEryJMpPOBAHUS CHUCTEMbl HAXOJATCS B JOMYCTUMBIX, HO
OJIM3KUX K KPUTUUECKUM 3HAUECHUSIM;

K uucny aBapuiinbix pexumoB padotsl TK cnegyer oTHecTH:

"  OTKJIFOYEHHUE BJIEKTPUUECKOTO MTUTAHMUS;

" [peKpamieHue noAa4u BOJbL;

" pekuM palbOoThl, IPU TOSIBICHUN PA3MYHOTO POJia OOJBIIUX M MAaJIbIX
Te4yeil Ha 000pyAOBaHUM U TPYyOOITPOBOIAX;

" pexXuM paboThl MpPH BHIXOJE 3a OMNPEICIICHHbIE TPAHUIIBI PAZTUUHBIX
apaMeTpOB PETYJUPOBAHMS;

" [OpU BBIXOAE M3 CTPOS Pa3IUYHBIX KOHTPOJMPYIOIIUX YCTPOUCTB
(1aTYMKOB);

" [pu OOpBIBE CBSI3U C OOBEKTOM.

Onucanue pexxuMoB JOJKHO OBITh IPEACTABICHO B BUJIE JIOTHUYECKUX
npaBui1, 00pasyromux 6a3y 3Hanuii (b3).

Jlornueckue nmpaBuiia, ONMCHIBAIOIINE BOSHUKHOBEHUE aBAPUMHBIX

CHTyaI_[I/II‘/JI B TCXHOJIOTHYCCKOM KOMINICKCC N3MCIIBbUYCHUS PYAbI:
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Ecnu npekparienue noiauu BOIbI, TO OCTAHOBKA MEJIBHUIIBI, TUTATEIS U
KOHBeWepa, IEPEKPHITHE BEHTUIICH Ha BOJIOMIOABOIAIINX TPyOax.

Ecnu HapyIlieHre repMEeTHIHOCTH 000PYI0BaHUS U TPYOOIPOBOIOB, TO
OCTaHOBKa MEJIbHMIIBI, TUTATENSI K KOHBEHEpa, MePEKPHITHE BEHTHIICH Ha
BOJIOTIOIBOJISIIIMX TPyOax.

Ecnu npekparunack mojiaua MCXOHOM PY/IbI, TO OCTAHOBKA MEIbHUIIBI,
MUTATENs ¥ KOHBEHepa, MpeKparieHue mo1aqi BOIbI.

Ecam BeIIUIM U3 CTPOSI KOHTPOJIUPYIOIIUE YCTPOMCTBA, TO OCTAaHOBKA
MEJIBHUIIBI, TUTATENS U KOHBeHepa, MpeKpalleHne Mo 1aun BOIbI.

Ecnu oO6pbIB I€HTHI, TO OCTAHOBKA MEJILHHUIIBI, TUTATEIS U KOHBEHepa.

Ecnu 3akiMHUBaHKE JICHTHI, TO OCTAHOBKA MEJIBHMIIBI, TUTATEIIS U

KOHBeMepa.
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I'maBa 6. DxoHOMHYECKAA YACTh.
6.1. Pacuer njiaHoOBOi HOPMATHUBHOI TPYA0EMKOCTH padoT HA
IKCILIYATAIMIO M1 PEMOHT TEeIJIO0OOMEHHUKA.

1 Texnuyeckas xapakTEpUCTHKA TEIIIOOOMEHHUKA .

Taomuna 1.1
Koaddun CymmapHa
YacoBas HomunanpHa
HWEHT i
HauMeHOBaHM | TPOM3BOAUTEIBHOC s MOIITHOCTH
WHTEHCUBHOCT MOIITHOCTE
e, MapKa Th, JIBUTATEIS,
U, JIBUTATEJIE
Quac kBt .
Ky 1 kBT
1 2 3 5 6
TemiooOMeHH
400 0,96 315 315
UK .

2 PacyeT nmiaHOBOM HOPMATUBHOW TPYJAOEMKOCTH PabOT Ha IKCIUTyaTaIuio U

PEMOHT TEIJI0O0OMEHHUKA .

Pacuet a¢pexTrBHOTO (hOHAA BpEMEHH.

st onpenenenus > dextuBHOrO PoHIA BpeMeHU paboThl 1-To KOHBEpTEpa,
HEOOXOJMMO OTpPEACIUTh BPEMsi HaXOXICHHS €ro B PEMOHTE, MO CTPYKType
pemonTHOro nukia (P).

CrpyKTypa peMOHTHOTO LIMKJIA!

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

rac 1 - KOJMYCCTBO BUIOB PCMOHTA U TO 3a nepuoa pCMOHTHOI'O ITUKJIA

Tabmuna 2.1 — HopmaTuBbl NEPUOAMYHOCTH U TPOJOIKUTEIHHOCTU

PEMOHTOB TCXHOJIOTMYICCKOT'O O60py,ZLOBaHI/IH
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PemonT

ObopynoBanue Buin [lepuonuunocts | [IpogomxurenbHoCTh | Tpy10eMKOCTh
Mec qac qesr yac

1 2 3 4 3)

TO |1 16 29
TermnooOMeHHUK

T, |3 96 224

T, |30 120 420

K 60 240 700

JUIMTEbHOCTh PEMOHTHOTO 1uKIa P = 60 mec

KonuuecTBO KanmuTaabHBIX PCMOHTOB nK =1

m
TT(1.,2) = t— -1

KonudecTBO TeKymux peMOHTOB M- : (2.2)
rIe typ. - MEXXPEMOHTHBIN TIEPUOJT Mec

P
k=0 oo,
30

Mm.pT2

P
nT, =—+ —nTz—nK:(.3—30—1—1:20—1—1:18T1

Mm.p.T1

CTpyKTypa pEMOHTHOTO IIHKJIa

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

OmnpenensieM CTPYKTypy TOAOBOrO IUKJIA padOT C LEAbl0 (POPMHUPOBAHUS
TUTAHOBBIX 3aTpaT Ha 00ECTeYeHHEe TJAaHHBIX Pa00T B TEUYEHUH KaJECHAAPHOTO TO/a.
CtpykTypa roAoBOro IMKia pabOT 3a MOCIEIHUN TOJA SKCIUTyaTaluu

COCTaBJIAICT

T =K+ 17,41010
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OnpenensieM IMJaHOBBIA (DOHJI TIPOCTOEB OOOPYIOBAHUS 3a MEPUOJT

PEMOHTHOI'O IUKJIA U 34 KaHeHHapHLIﬁ rong

T . =240+18-96+120+40-16 = 2728uac

np.py

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

np.2oo

3 PacueT 1m1aHoBoro KOB(l)(i)I/ILII/IGHTa OKCTCHCHUBHOI'O UCIIOJIB30BaHUA

TEILIOOOMEHHUKA .

[1naHoBbIM K03(pPUIMEHT HHTEHCUBHOCTH UCIOIb30BaHUS TEINIOOOMEHHUKA
., KOTOpPBIM YKa3blBAET HA MCIOJIB30BAHME KOHBEpPTEPA BO BPEMEHH B
IIPOU3BOICTBE OMpEIENsieM 1Mo GpopmyJie:

T, 7272
> T, 36524

HOM

=0,83

T.e. 83% cocTaBisier DpdexTuBHbIN (T0NIE3HBINA QOHI paboyero BpeMeHN)
u 17% (oHa n1aHOBBIX MPOCTOEB.
DddexTuBHBIA POHA pabodero BpEMEHH COCTaBUT

Ty =T~ Ty = (365-24) ~1488 = 7272

agp — * nom
[ImanoBass TpynoeMKOCTh peMOHTOB U TO B TedeHHME KAJIEHIAPHOIO roja

ONpeJeNsieTcs] Ha OCHOBE HOPMAaTUBHOM TPYJIOEMKOCTH paboT (vern-wac)

CTPYKTYPBI TOAOBOI'O IIUKJIA.
IImanoBas TPYAOCMKOCTD pa60T 3a 1roa COCTaBUT:

T

e.200

=420+ 700+160 =1280yer - uac

[Ipu cocTaBieHny MIaHOBOW CMETHI 3aTpat Ha npoBeaeHne TO u peMOHTOB.
OmnaTta TpyAa Mo KaxJaoMy BUIY pa0dOT YUUTHIBACTCS OTJAEIBHBIMU CTaThsIMH, A,
CJIeI0BATENbHO, TOJI0OBAsI TPYJIOEMKOCTh PaldOT JOJKHA MPUBOJIUTHCS IO BHUAAM
pabor:

T,;, =420uen - uac

e

T,, =T700uen-uac
T,,;, =10-16 =160uexn - uac
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HopmaruBHast TpyJoeMKOCTh ¢ ydyeToM Kod(duireHTa norepb padoyero

BPEMEHM, KOTOPHIX paBeH 1,43 cocTaBuT:

T,,, =160-1,34=214yen-uac
T,;, =420-134 =563 uen - uac
T,, =700-1,34 =938uen-uac

D T =214+563+938=1715uen - uac

4 PacueTr rogoBOIO OanaHca pa60qero BpPCMCHH IICPCOHAJIA, 3dHATOT'O HAa

TEKyIIEH IKCIUTyaTaluu

Pacder mianoBoro 6ropxeTa pabouero BpeMeHHu MepcoHaia

[InanoBbIi TOOBOM PoHA pabovyero BpEMEHH OMNpeesieTcsl Ha OCHOBaHUU

IUIAHOBOTO OajaHca pabovero BpeMeHH, KOTOPhI cocTaBisercs Ha 1™ paboTHHKa

COOTBETCTBYIOIIMIA KATErOpUH MEPCOHAIA.

Yuciio aHel/4yacoB

Macrep 1o
DJIeMEeHTHI OaaHca PemoHTHBIN
JpoOUNbIIUKU | pEMOHTY
nepcoHall
000pyI0BaHUS
1 2 3 4
1 Kanenmapusii ¢oHA
< 365 365 365
BpEMEHU
2 Ilpazpauunbie quu u 1]
115 115 115
BBIXOJIHBIC JHHU B/
3 HomuHanbHbI (GOHA
Tuom 250/1800 250/2000 250/1800
BPEMEHU
4 ITlimanupyemele
II.H 64 54 64

HESIBKH, BCETO
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B TOM YHCJIE:
4.1 Inu otmycka 55 46 55
4.2 Jlau o 00ie3HU 7 7 7
4.3 Jaun IIPOYMX
P 2 1 2

HESIBOK
5 DddexTuBHbI HOHA

T,O 186/1488 196/1568 186/1488
BpEMEHU
6 Koaddurment
HCIIOJIL30BaHUS K, 0,74 0,78 0,74
pabouero BpeMeHu
7 1IpoaomKUTENBHOCTD

t |8 8 8
CMEHBI

Bananc pabouero Bpemenu 1™ paGoTHHKA 3a O

Ta6numna 4.1 — I'ogoBoli mIaHoBEIA Gananc pabodero Bpemenn 1'° pabouero

T

KVI } THj’M
T

Kcn — HOM
T

3¢

S Pacder 1u1aHoOBOM SIBOYHOM U CITUCOYHOM YHUCJIIEHHOCTH MEPCOHANA

Hopma uyucineHHocTH TmiepcoHalla Ha OJKCIUTyaTallMI0 M OOCITYyXKHUBaHUE
TeII000MEHHUKA . — 2 YeJI arp.

SIBOYHAs YHUCIEHHOCTH IUIABWIBIIMKOB HAa TEXHOJOTHYECKYI) CMEHY
COCTaBJISIET:

q}l.CM :Hlt : N

Y, . =1-2=2uen-acp
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LI’I YCJIOBCK HA CYTKH C YUCTOM U3 TCXHOJIOIMICCKOTO pCIKUMaA:

4,=49,. T, =2-3=06uen

Cnuco4dHast YMCIEHHOCTD:
Y,=4,-K, =6-134~8,04 =8uen
HopmaruB 3aTpar Tpyaa Ha SKcIulyaTauuio U oOciyxuBaHue 1 — oif

TEII000OMEHHUKA
— =A4yen
2

3aTparsl Ha OIUIATy TPyJAa U3 pacuera 4 4eJOBEK CIMCOYHON YMCIEHHOCTH
OyIQyT y4TeHBI B COCTaBE 3aTpaT Ha OJKCIUTyaTallduio M OOCIykKuBaHuwe 1 — o

TEMJI000MEHHHUKA.
6 PacueTt coctaBa 3aTpar Ha coJepKaHue, FIKCILUTyaTallio U PEMOHT IPUBOJA

Conepxanue 1 00CITy>KMBaHHE OCHOBHBIX CPEJICTB, KOTOPbIE HaXOJATCS Ha
OanmaHce MpeanpusaTHs, MPEANOIaraloT y4eT 3aTpaT Ha TeKyllee Coep)KaHue |
AKCIUTyaTallMi0 M y4YeT 3aTpaT MpU MPOBEJACHUU PEMOHTHBIX PaboT (TEKyIIue U
KaluTaJlbHbIE PEMOHTHI)

[InanoBwIif (POHI CpencTB ompenensieTcs MyTeM COCTaBIICHUS IJIAHOBOM

CMETHI PaCX0JI0B Ha roJ1
6.1 Hakormienue cpeicTB aMOPTU3AIIMOHHOTO (hOHIa

CyMMy amopTH3aluu OIpeAessieM M0 HopMme amopTusauuu, Ha ¢ yuetom
NEepBOHAYAILHON CTOUMOCTH 000pya0BaHus, P

@, -H, 70482499.9,92
100 100

A

= 699186 py6
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6.2 Omiata CUJI0BOM SHEPTUHU

CTOMMOCTh CHWIJIOBOM DHEPIMM OIpEAcisseM IO CpeJHEl HOMHUHAJIbHOU
MOIIIHOCTH JBUTATEJIE C y4yeTOM IUIaHOBOTO pPEKHMMa paboThl 00OPYIOBaHUS U
CTOMMOCTH 3JIEKTPOIHEPIUHU 0 Tapudy B IIJIAHOBOM TOAY

_MO -TKafl .KD 'Ku .Kn 'Ho .th -TC.M
- S

33

rae

M, — cyMMapHas MOIIHOCTb JBUTaTenen, KBt

Tyan — KanieHAapHBIN (HOH BpeMEHHU pabOThl 000PYI0BAHUSL, THU
K, — k03¢ puImeHT 3KkCTEHCUBHOCTH

K, — ko3¢ puimeHT UHTEeHCUBHOCTH

K — koaddunment noreps 3nekrposnepruu B cetu (1,1)

TCM— YUCJIO CMCH B TCUCHUC CYTOK

tCM - IPpOJOJDKUTCIBbHOCTE CMCHBI, 4aC

Iy — mena 1 kBt gac o tapudy, pyo

S - KIIJI gBurarens, (0,85)

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

= 1643454 py6

2

6.3 CTOMMOCTh MaTepHUaJIOB U 3allaCHBIX YaCTEeH JJIsl HY K]l TeKyIIeh

9KCILTyaTalluu 1 pCMOHTOB

[InanoBast mMOTPeOHOCTH B 3allaCHBIX YACTAX M CMA30YHBIX MaTepHaliax s
HYXKJT TEKYIIEero COJIepKaHWS W OSKCIUTyaTallud OMpeAeNsieM IO TUIAaHOBOMY
rogoBomy HopmaTtuBy 3tux 3arpat (H;), B % or OamaHcoBoOil cTOMMOCTH

konBeptepa KI'2 — 8011

H3 = 0,3
Hrp =2,5
HKP = 4,5
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@, -H,(%) 70482499-0,3
> 100% 100%

= 211448 pyo

[InanoBass moTpeOHOCTH B Marepuanax Mg HYXJ TEKYIIUX PEMOHTOB
omnpezessieM 10 TIAHOBOMY ToIoBoMYy HopMmaTuBy MarepuanoB (Hrp, %):

_@,-H,,(%) 70482499-25
" 100% 100%

=1762062 py6

[TnaHoBass MOTPEOHOCTh B MaTepuajiax I HYXI KalUTaJIbHBIX PEMOHTOB
ornpenaensiercs mo HopmaTuBy (Hyp, %):

_@,-H,(%) 7048249945
v 100% 100%

=3171712py6

6.4 Pacuer mimanoBoi cmetel @OT nepconana

Cucrema omnaTel TpyJa — HNOBPEMEHHO — IPEMHANIbHAs, MO 2 Trpynmne
CTaBOK.

Tabnuua 6.4.1 — TapudHBIX pa3psa0B TEXHOJIOTMYECKOTO MepcoHata

Yacosas
Cnucounas Tapudnsrii
[Ipodeccus TapudHas CTaBKa,
YHCIEHHOCTD pas3psin
pyo
1 2 3 4
) 4 30,14
JpoOumnbiuk
3 3) 34,87

Tabnuua 6.4.2 — Tapu@HbIX CTaBOK U pa3psoB cliecapeii — peMOHTHUKOB

3aKPCINICHHBIX HAa pCMOHTax

YacoBas tapudnas
[Tpodeccus Tapudnsriii pazpsia

cTaBka, pyo
1 2 3
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4 30,14
1 Cnecapu — peMOHTHUKH, 3aHSThHIE HA

5 34,87
TEKYIIUX PEMOHTAX

6

4 30,14
2 Cnecapu — peMOHTHUKH, 3aHSThIE Ha

3) 34,87
KalUTaJIbHBIX PEMOHTAX

6

Cpennuit TapudHbIi pa3psa s ApoOMIbIIUKOB

>U,,(P)-P

P ="———00
=00
23S 4y
cp 8

Cpenuuii TapudHBIN pa3ps 1 cliecapeid — pPEMOHTHUKOB

2. Te(P)-P
P — i=1
cpP -I-E
- 2000-4+1132-5 _44
3132
- 5000-4 +3008-5 _44
8008

CpC}IHHH qacoBaid TapI/I(I)HaH CTaBKa IJId leO6I/IJ'IBIIII/IKa

Zn:qcn(Pi)'TCT(Pi)

TC cp. — 21
T.CP. qcn
5.3014 .
Topen =220 ;334’87=31,91py6
CpeJIHSISI qacoBasgd CTaBKa IJIsd Cﬂecapeﬁ — peMOHTHHKOB 3aHATHIX HaA

TEKYIIHX PEMOHTAX

iTE(Pl)TCM(PI)

TCT.CP. -

TE

2000-30,14 +1132-34,87
Terer. = 3132 =3185py6
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CpCI[HSISI qacoBas CTaBKa OJIAd cnecapeﬁ — PCMOHTHHKOB 3aHATBIX Ha

KallnTAJIbHBIX PEMOHTAX

5000-30,14 +3008- 34,87
Terep. = 8008 =3192py0

Hopmarus donaa 311 ans niaaBuiIbIIMKOB U ciiecapeil — peMOHTHUKOB

H, = ];”H -100%

a3n
20

_ -100% = 34,4%
186

o3n

Hopmarus donaa JI3I1 s mactepa UTP

= >4 -100% = 27,6%
196

o3n

Tabnuna 6.4.3 — ITnanoBas cmeta @OT ciecapeil — peMOHTHUKOB 3aHSITBIX

Ha PEMOHTax

PemoHTHUKH, PemoHTHUKH,

1 HanmenoBanue npodeccun Hroro:
3aHsATHIE HA TP 3ansAThIC HA KP

2 HopmaTtuBHas
3132 8 008 11 140

TPYIOEMKOCTh, Y€ 9achl

3 Cpennuit Tapudusiii paspan | 4,4 4,4 4.4

4 Cpenusisi yacoBas TapudHas

P pup 31,91 31,91

CTaBKa, pyo.

5 Tapudnsrii poum, pyo. 379 857 379 857

6 3a paboTy BO BpEIHBIX

P Y P 30 389 30 389

yCIOBUSIX, PyO. %o

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

py0. 40%

8 [Ipoune HagOaBkH, pyo.

9 Ilpemuanbubli (HOHT, 0.

P b by 90 140 90 140
21%
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10 doug OCHOBHOM

519 1018 382
3apa00OTHOM T1aThI, PYyO.
11 ®ona OOIOIHUTEIHLHOU

434 788 435 868
3apaboTHOM TUIaTHI, Py.0
12 ®onpa 3apabOTHON IIIATHI,

1 450 648 1 454 250
(o matepuky) pyo.
13 Paiionnblii KO3 GUIIUEHT

1160519 1163 400
80%, pyO.
14 Cesepnsie HanbaBku 80%,

1 160 519 1 163 400
pyo.
15 T'omoBoit ®OT, pyo. 3771686 3 781 050
16 ECH, 30%, py®. 1131 506 1134 315

Tabnuua 6.4.4 — [1nanosas cmeta rogosoro ®OT qpoOUIBIIUKOB

1 HanmenoBanue npodeccuu Hpobunbiuku | Utoro:
2 Cniuco4Has YUCIEHHOCTh pabounx 9 9
3 IlnanoBeii Qoum paboyero BpemeHu 1 — TO

186 115
paboyero, THA
4 TlnanoBeIit GoHA paboyero BpeMeHHU MepcoHaia, 4ei

1488 1488
© THA
5 Cpennuii TapudHbIi pa3psn 4,4 4.4
6 Cpenusis yacoBasi TapudHas cTaBka, pyo 31,91 31,91
7 Cpenuss naeBHas TapudHas craBka, pyo 255,28 255,28
8 TapudubIif poH 379 857 379 857
9 3a paboty B HOuHOE BpeMs, pyo 40% 151 943 151 943
10 3a paboTy BO BpeIHbIX YCIOBUSX, pyO 8% 30 389 30 389
11 [Mpemuansusiii oua, pyo 40% 90 140 90 140
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12 ®oH OCHOBHOM 3apabOTHOM TUIaTHI, PyO 519 379 519 379
13 ®ona AOMOTHUTENBHON 3apabOTHOM IIJIAThI, pyO 178 666 178 666
14 ®onp 3apaboTHOI TIaThI (110 MATEPUKY), pyO 698 045 698 045
15 Paitonnsriit koadduruent 80%, pyo 558 436 558 436
16 CeBepnbie HapOaBku 80%, pyo 558 436 558 436
17 I'onooit ®OT, pyo 1814917 ;18714

OTtunciieHns Ha coranbHbie HY X a6l 29 % 526 326 py0

Tabauma 6.4.5 — Cmera rogosoro ®OT UTP

1 TlepedyeHb MTATHBIX JOJKHOCTEH Mactep UTP
2 KonuyecTBO MITATHBIX €IMHULI, YeIl 1

3 Oxuaz mTaTHOW €UHUIIBI, pyO 7700

4 Tapudusiit hona, pyo 50 035

5 llpemuansusiii poun 21%, pyo 10 507

6 ®oH/ OCHOBHOM 3apabOTHOM MIATHI, pyO 60 542

7 ®oHA TOMOIHUTEILHOM 3apaboTHOM miaTkl, pyo | 16 710

8 @oH 3apaboTHOM miIaThl (IO MAaTEPUKY), pyO 77 252

9 Paitonnsiit koaddumment 80%, pyo 61 802
10 Ceepublie HagbaBku 80 %, pyo 61 802
11 I'ogosoit ®OT, pyd 200 856

OrtuucneHus Ha colMaibHbIC HY)KIbI 29 % 58 248 py6
Tabmuna 6.4.5 CMmera 3arpaT Ha COJEp)KaHHE, JKCIUTyaTal[di0 U PEMOHT

TEILIOOOMEHHHMKA .
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Crartbu 3aTpar Cymma (py0.)
1 2

1 Coneprkanue U dKCIUTyaTalusi o0opyioBanus, Bcero, | 4 341 658
B TOM YHCIJIE:

1.1 AmopTu3zarusi 000pya0BaHUS,

1.2 3aTpaThl Ha AIEKTPOIHEPTHIO;

1.3 ®OT mi1aBUIBIIUKOB;

1.4 Otuyucnenus Ha counasibHbie HYKIbl 30 %);
1.5 ®OT mactepa o peMOHTY 000pyT0BaAHHUS

1.6 OTuyucnenus Ha counabHbie HYKI6l 30 %);
1.7 Marepuansl U 3anacHbIE YacTH;

1.8 Ilpoune pacxopbl.

2 3arpatbl Ha TEKYILLU PEMOHT, BCETO, 4 980 244
B TOM YHCJIE:

2.1 ®OT cnecapeil — peMOHTHUKOB;

2.2 OTuyucnenus Ha couuaibHoe cTtpaxoBanue 30 %;
2.3 Marepualibl 1 3allacHbIE YacTH;

2.4 IIpoune pacxomsl.

3 3arpaThl Ha KaUTaJIbHBIN PEMOHT, BCETO, 5054 058
B TOM YHCIJIE:

3.1 ®OT cnecapeil — peMOHTHUKOB;

3.2 OTuncnenus Ha counanbHoe ctpaxoBanue 30 %
3.3 Marepuaisbl 1 3an1aCHbIEC YACTH;

3.4 [Ipounie pacxomsl.

4 3arpatsl Ha OXpaHy Tpy/Ja

Bcero no cmere:

Ta6muma 6.4.6 — [lnanoBas cMeTa Ha KCIUTyaTalllio, TeKyIlee CoAepKaHue

U PEMOHT
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Cymma

[Toka3zarenn En. uzm.
pyo
1 2 3
3082
banancoBast cTouMOCTb 000pY0BaHUS pyo
670
Koadpdurment DKCTEHCUBHOTO VCIIOJIb30BaHUS 083
o0opynoBaHus ’
['omoBoit 00beM 3arpaT Ha TEKyllee CoJepkKaHue,
AKCIUTyaTalMIo U TEKYIIUA PEMOHT, BCETO pyo
B TOM YHCIJIE:
; . 206
.1. amopTu3zanus; py
4984
. 366
3.2. BIEKTPOIHEPTUS; py
15,4
3.3. KOMIUIEKTYIOIIME U 3anacHbIC yacTu  %o; pyO
3.4. ®OT nepconaina ¢ yuetom ECH  %; pyo
3.5. 3aTparbl HA OXpaHy Tpy/la pyo
3.6. mpouue HaKJIaJgHbIE pacXoasl  %. pyo
Omtara yciayr MOAPSIHON OpraHU3AIMH MO KamUTAIbHOMY .
Py
PEMOHTY
HopmaTuBHast TpyJ10€MKOCTh PEMOHTOB, BCETO
yem-yacer | 11 140
B TOM YHCJIE:
ye
5.1. Texyuue 3132
4achl
yel
5.2. KanuTanbHbIC 8 008
Yachl
Cpennuii kBanmuGUKAITMOHHBIN pa3psi/] MITATHOTO MIEPCOHANa | _ 5,4
Cpeansist 3apaboTHas I1aTa OJIHOTO IITATHOrO paboyero pyo
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Koaddunment ucnonp3oBanus pabo4yero BpeMeHHU MITATHOTO
0,7
nepcoHana

BriBoabl o padore.

B  nmanHO#l  BBIMyCKHOW  KBalM(UKAIMOHHOM paboTe Mpou3BeeHa
MOJIEPHU3AIMS TEIIOOOMEHHBIX YCTPOUCTB C IEIbIO CHIKCHUS YHEPTETHUYCCKUX
3arpar. OCHOBHOUW IIEJIbIO MOJIEPHU3AINHN TEIII00OMEHHBIX YCTPOUCTB SIBISETCSA
VIYUYLIIEHUE TEXHOJOTMYECKUX MMapaMeTPOB almaparoB C LEJNbI0 CHUKEHUA
HPHEPreTUYECKUX 3aTpaTr, a TakkKe B TapaHTUPOBAHHOM [MOBBIIIEHUU HX
MIPOU3BOJUTEILHOCTH, CHIKEHUN PacXo/ia TOIUIMBA U YBEITMYCHUHN CPOKA CITY>KObI
TEMJI000OMEHHBIX YCTPOUCTB. JloCTHKEeHME 3TUX 1eJeil OCYLIECTBISETCS 3a CUEeT
MaKCHUMH3alUA TEIUI0O0OMEHa, MUHUMM3AIIMN TEIUIOBBIX MOTEPh, ONTHUMH3AIUN
pacrpeneneHus TemnepaTyp, CKOpocTel 1 Macc MaTepUalbHbIX MOTOKOB Ha BCEX
y4acTKax TEII000MEHHOTI0 Mpoliecca.

Jlnst  pemieHuss STUX 3aAa4 B JAHHOM KBalu(PUKaLIMOHHOW padoTe
IIPOU3BEEHO JIeTalbHOE 00CIeJOBaHUE JIMHUM TEIJI000MEHA, a 3aTeM, UCXOs U3
NoJAPOOHOI0 aHajau3a MOJYYEHHBIX JAAHHBIX, pa3pabOTaHO HECKOJbKO BAPHUAHTOB
KOMITJIEKCHOM PEKOHCTPYKIIMU, OOECIEUYHBAIOIINX JTOCTH)KEHHE MOCTABICHHBIX
LIEJICH.

Ha ocHOBaHUMM TEOPETUUECKUX U OSKCIEPUMEHTAIbHBIX HCCIIEA0BaHUN
MOJIYYeHBl 3aBUCHUMOCTH, HEOOXOJMMBIE NJii pacueTa OCHOBHBIX IapaMeTpOB
anmnapara MPUMEHUTEIBHO K HCIOJB30BAHUI0O B KOHKPETHBIX XHUMHYECKUX

IMPOU3BOACTBCHHBIX IIPOLICCCAX.
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