«A30IMPODJIEKC-115A» VS «Cranb B HITY »: 4To BbIOpaTH?
TexXHUKO0-IKOHOMHYECKOEe CPABHEHHE TPYOONpPOBOAOB W3 MOJHUMEPHBIX M CTAJIbHBIX
MaTepuaJioB Ha npumepe pacyera B nporpamme ZuluThermo.

bannvix /Imumputi — OOO «l pynna I[IOJIMMEPTEII/IO», unen cosema Accoyuayuu
npoussooumeineti mpyoonpoBoOHbIX CUCEM;

Emenvanos Imumpuii — OO0 «lIOJIUTEPM», unoicenep koncyiomanm,

Knumos Cepeeti — OO0 «JIFOKC-npoexmy, saxcnepm, 00OKMop MexHU4ecKux HayK;

Knumoe Kupunn — acnupanm Canxm-Ilemepoypackoeo noiumexuuuecko2o yHugepcumema
Ilempa Benukoeo,

HKeesnaxos Tumogpeii — AO « Ypaiimennosuepeusny, nauanvrux I1TO

00O «I pynna IIOJIMMEPTEIIJIO» 2.Mockeéa — pa3pabomuux u npouzeooumeis
mpy6onpo6o0os U3OIIPODJIEKC-1154 u «Cmanw 6 111V .

000 «IIOJIMTEPM» 2.Canxm-Ilemepbype — pa3pabomuux npoepammHozo obecneyeHus 8
obracmu 2eouH@OPMaAYUOHHBIX MEXHONO02UU U KOMULIOMEPHO20 MOOENUPOSAHUS UHIHCEHEPHBIX
KOMMYHuUKayut, 6 m.4. npoepammul ZuluThermo.

000 «JIFDKC-npoexmy 2. AKymck — npoeKkmuo-KOHCAIMUH208a51 KOMNAHUSL.

AO «Ypaiimennosnepeusy — Eounas mennocnabocarowasn opeanusayus 2. Ypaii, Xanmot-
Mancutickuii agmonomuwiti okpye (XMAO,).

TpaguMoOHHO, IPU PEMOHTE TEIUIOBBIX CETEeH, 4acTo 03 MOATrOTOBKH IPOEKTHO-CMETHBIX
JOKYMEHTalluil M NpOBEIEHHUs TEeIUIO-TUAPABINYECKUX pacu€ToB, IPUMEHSIOTCS CTaJbHbIE
TpyOONIPOBOJBI, B TOM YHCIIE B MHHEPAJOBATHOW TEIUIOBOW M30JSIIMU C HEOOECIIEYCHHOM
rUIpo3auToi. X MOHTaX, Takke TpaJAuIMOHHO, COMTPOBOXKIAETCS JOJTUMH (HECKOJIBKO HEAETh
WIM JJa)Ke MECSLEB) 3€MJISIHBIMU U CTPOMTEIbHO-MOHTAXXKHBIMH padoTamu. OT 3TOro €XeroaHo
HAaIlli TOpOJia CIUIOUIb MEPEKONaHbl, Y JKUTeNell OTCYTCTBYET ropsiuee BOJOCHAOKEHHE B JIETHUIM
nepuos. CoOnrofarb HOPMATUBHBIM CpPOK CIYXObl TEIUIOBBIX CETeM B peajbHBIX YCIOBMSIX
DKCIUTyaTallMM C YCTapeBIIMMH MaTepHajllaMd M TEXHOJIIOTMSMHM IPAKTHYECKH HEBO3MOXKHO.
3auacTylo, IUTAaHUPYS 3aMEHY, K puMepy, 10 KMIOMETPOB TEIJIOBBIX CETEN B TEUEHUE HECKOIBKUX
JIeT, 3aKaH4YKMBast paboTy Ha MOCJeTHEM yJacTKe, HOBas 3aMeHa y)ke TpeOyeTcs Ha MePBBIX y4acTKax
3aMEHEHHOro TpyoOomnpoBoja. OO0 H30BITOYHBIX TEIUIOBBIX NOTEPSX, YyTE€YKaX U TOBOPUTH HE
HOPUXOJUTCA: C HACTYIJICHMEM 3MMHEro nepuoja odpa3yroTcs MPOTaIMHbBI BIOJb TEIUIOTpacc U
IOCTOSIHHO MapsIie TEIUIOBbIE KaMephl, OTAIIMBAIOIINE BO31YIIHOE IIPOCTPAHCTBO.

Pacxoxxuif apryMeHT o «HexBaTKe ()MHAHCUPOBAaHUS» JIMIIb IPHUKPHIBAET HEXKeJTaHHe
TEIIOCHA0KAIOIUX OpraHu3aluii MPOBECTH NMHBEHTAPU3ALUIO U ACIOPTU3ALUIO CYLIECTBYIOIINX
ceTell TerIoCHa0XEHHUs, pacCCMOTPETh U CPaBHUTH NMPUMEHEHUE TPYOOIPOBOJOB U3 Pa3IMUYHBIX
COBPEMEHHBIX MaTepHajioB, MPOBECTH  TEIUIO-THIPABINYECKUH pacu€T SKOHOMHUYECKOM
1eJ1eco00pa3HOCTH MPUMEHEHHsI TeX WM MHBIX TeXHOJOrui. Beap B OONBIIMHCTBE Clly4aes,
CYLIECTBYIOIIME TPYOONpPOBOJAB HMMEIOT 3aBBIIIEHHBIM JuUaMeTp MO NpPUYUHE TOTEpH
NPUCOETUHEHHOW HArpy3kd, 00 OTCYTCTBHS TpeOdyeMmoro nuamerpa npu 3amene Tpy6. Ilocie
BBITMIOJTHEHHS] ONTHMU3ALMOHHBIX PAcyeTOB M MOJEIMPOBAHUS OYAYT BHJHBI «y3KHE MECTa» U
MOSIBUTCS] BO3MOYKHOCTD IIJIJAHUPOBAHUS X YCTPAHEHHUSI C LIENBIO MOBBIIIEHUS HAJIE)KHOCTH CUCTEM
U CHIDKEHUS KCIUTyaTallMOHHBIX 3aTpar.

CymiecTBylolMe OrpaHUYeHUss MO pocTy Tapuda W TEHACHIMS CHIDKEHUS OIOJHKETHOTO
(GbuHAHCUPOBAaHUS TMO3BOJIAET HUATH TOJBKO MO MYTH ONTHUMHU3ALUHU, MOUCKA BO3MOXHOCTHU
CHIDKEHHSI SKCIUTYaTallMOHHBIX 3aTPaT, KOTOPBIE B TEUEHUE CPOKa CIYKObI TEIUIOBBIX CETEH MOTYT
HECTU YIKOHOMHYECKHUE YOBITKH.



[lenp manHOM pabOTHI: MPOBECTH OOBEKTUBHYIO OILEHKY M aHalIM3 Pa3IUYHbIX TEXHUYECKHX
pelIeHnii TO KOHCTPYHMPOBAHMIO TpPYOONIPOBOJOB, KOTOphIE MOTYT OBITh NPUHATH TpPHU
PacCMOTPEHHMH BONPOCA MPOBEIECHUSI MOJECPHU3ALNH TEIJIOBBIX CETEH.

[IpenmeToM MccaenoBaHus BISETCS MPOBEACHUE TEXHUKO-?KOHOMUYECKOIO aHalIM3a Ha OCHOBE
pacuéra TerIo-TUAPABINYECKUX PEKUMOB CYIIECTBYIOIIUX TEIJIOBBIX ceTed B I.Ypai, XMAO u
BeIOOpe Tumna tpyborpoBona (M3OIMTPODIIEKC-115A umu Cranes B III1Y) ¢ ucnonbp3oBaHuem
pacyeTHO-MporpaMMHoro komruiekca — ZuluThermo.

[IpakTHyeckas 3HAYMMOCTh COCTOUT B UCIIOJIB30BAHUU PE3YJIBTATOB JAHHOH paObOTHl IPOSKTHBIMH
OpraHu3alUsIMM, a TAK)KE B Ka4eCTBE MOMOIIM TEXHUYECKHM CIEIMAIUCTaM TeMI0CHA0Ka0MMX
OpraHu3aluil JUIs IPUHATUS PELICHUsI O BHIOOpE BapuaHTa TEXHOJOTHH MPH CTPOUTEIHCTBE WIIH
MOJIEPHU3ALIMH TEIIOBBIX CETEH.

Jnst cpaBHEHHMs C CYIIECTBYIOIIEH CHUCTEMOW TEIUIOCHAO0KEHUS BBIOpAHBI IOJMMEPHbBIC
npenuzonupoBanubie [IITY tpy6ompoBoasl «MU3OIMPODIIEKC-115A» u Metamnudeckue «Cranb
B [II1Y» (Bemonnensr mo 'OCT) — o6a Buma TpyOOIpPOBOIOB M3 HOMEHKJIATYPHI OJHOTO
npouzBogutens: OO0 «I'pynna [TIOJIMMEPTEIIIO». ns 3TOro npou3BOAMUTENb MPEACTaBUI
XapaKTEPUCTHKH TPYOOIIPOBOJOB: (hU3UUYECKHE U reoMeTprudeckue (B npriokeHnu K CraThe).
CTOUT OTMETHUTh, UYTO TPYOONPOBOABI B CHUJY pAa3JIU4YUs MAaTEepPHaOB HMMEIOT OTIUYHS IO
OKBUBAJICHTHON IIEPOXOBATOCTH BHYTPEHHEH IOBEPXHOCTH HAIOPHOW TpPYObl, IOKa3aTessiM
TEIUIONPOBOAHOCTH HAIOPHON TPYOBI, TONIIMHE TETUIOU30IAUOHHOTO ciios (Hanmpumep, «Ctanb B
[TITY» umeeT O0BIINHI CII0M TEIIIOU30JIAIINH, T.K. TpPyOa paccynTaHa Ha MapaMeTphl IKCILTyaTaluu
1o 150°C, Taxske TONIIMHA U30JSIUH OTINYAETCS U3-3a MPUHIINIIA €€ HAaHECEHUs Ha TPyOOIpoBoa),
no crnoco0y MOHTaxa (Hampumep, CcTajbHble TPYOOIPOBOJbl KOMIUIEKTYIOTCSI OTBOJAaMH,
KOMIIEHCATOPaMH, MOJBMKHBIMU U HEMOJABUKHBIMU OMIOPaMHU, a MOJIMMEPHbIE TPYObl HE TPEOYIOT
MCIIOJIb30BaHUs JAHHBIX AJIEMEHTOB).

Pacuetnsiit kommiuekc ZuluThermo, B KOTOpOM IMpPOM3BOIMIINCH BBIUUCIIEHU, paboTaeT Ha 6ase
reouHopmannonHo  cucreMbl  ZuluGIS. KommiekcHoe mnpuMeHeHHE  IPOrpaMMHOrO
o0ecreyeHns M03BOJISIET CO3/IaTh SJIEKTPOHHYIO MOJIENIb CUCTEMBI TEIIOCHA0KEHNUS, TI0]] KOTOPOii
MOHMMAETCsI MaTeMaTHYECKasi MOJIETh CUCTEMBI, IPUBS3aHHAs K TONOTpadUIecKoil OCHOBE ropoja
C Y4YeToM KaJacTpOBOIO JIEIE€HUS TEPPUTOPUH, TIpeAHAa3HAYeHHAss I HMHUTALUOHHOTO
MOJICIUPOBaHUs PEXKUMOB €€ pabotsl. [IporpammHoe oOecrieueHrne MO3BOISET (POpMUPOBATH
M0JIb30BATENbCKHE CIIPABOYHUKHU TPYOOIIPOBOJIOB U TETJIOU30JISLIMOHHBIX MaTEPUAIOB.

IIpu pacuére oOOMX THUIOB TpPyOONpPOBOJAA WCIOJB30BATUCH OJHU M T€ KE METOAMKHU.
OO0s3arenbHBIM TpeOOBaHMEM ISl MOJIyYEHHs] KOPPEKTHOTO pe3yibTaTa SBISETCS MpaBUIbHOE
BBeJIeHHE NH(OPMAIIUU MO CYIIECTBYIOLIEH TEMIOBOM ceTH B porpammy. Pacué€Tsl mpon3BoaniInch
Ha OCHOBAaHMM HCXOIHBIX JAaHHBIX, TMpenocTaBieHHbIX AQO «YpaiTerosHeprus» 1o
CYIIECTBYIOIIEH CXeMe TeIJI0CHA0XKEeH!s OIHOT0 U3 pailoHoB ropoaa Ypait (XMAO). Ha pucynke
1 mpencraBieHa HMCXoJHas cxema TerulocHaOxeHus B r.Ypail. CroeuumanucramMu NpPOEKTHOM
koMrmannn OOO «JIFOKC-npoekT» BBINOJIHEHBI TPU BAPHWAHTA pPacyeTa: CYIIECTBYIOIINE CETH,
TpybonpoBoasl «Crane B IIIIY» u momumepnsie Tpy6ompoBoisl «U3O0ITPODIIEKC-115A,
JTUaMETpbl KOTOPBIX ObLUIM MOAOOPAaHbI ¢ MPUMEHEHHEM KOHCTPYKTOPCKOTO pacdeTHOTO MOIYIIS
nporpaMMmHoro komiuiekca ZuluThermo. ITomaroBsiii anroput™ paboThl ¢ IPOrpaMMOi pHUBEICH
B MPHJIOKESHHOM K TAHHOW CTaThe CChUTKOM https://youtu.be/Yeon-Hmmm9w.



https://youtu.be/Yeon-Hmmm9w
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PucyHOK 1. Ucxoonas pacdyemnas cxema cemu MennioCHADICEHUS.

[IpoBeneHHbIN pacyér (C KOTOPHIM MOXHO O3HAKOMHUTHCS B IPHJIOKCHUH K JIAHHOW CTaThe)
MOKa3aj, YTO BCE BApHUAHTHI IOJHOCTHIO COOTBETCTBYET TpPEOOBAHUSM, MPEIBABIAEMBIM K
TpyOOIpPOBOJaM TEIJIOBBIX CETEH IO MOKa3aTeN0 HOPMAaTUBHOI'O YPOBHSI TETIJIOBBIX NOTEPh. Takxke
BUHO, YTO TMOA0OpaHHBIE B KOHCTPYKTOPCKOM pacuere auamMeTpsl 3 (peKkTrBHEe CyIIecTBYIOMNX
(KOoTOpBI€ 3aBBILIEHBI) C TOYKU 3PEHUs 3aTPaT M TEIUIOBBIX MOTEPh Yepe3 HM30JLMI0, CpelHEei
CKOPOCTH JIBUKEHUS TEINIOHOCUTEIS U KaK CIIEACTBHE, TEMIIEPATyphbl Ha BBOJIE B TEIIJIOBON IYHKT.
IIpu sTomM wucnonb3oBanue TpyoonpoBogoB HW3OINPODIIEKC-115A no3Boiser yaydiuThb
TU/IPABIMYECKHUE PEKUMBI SKCIUTyaTalluy TETNIOBOU CETH (3a CUET MaJIOi IepOX0BaTOCTH U THOKOM
CXEMbI TPOKJIAJKH) U IPHU HCIOJB30BAHUU CXOXKHMX IO COPTaMEHTY IUAMETPOB 3HAYMTEIBHO
YMEHBILINUTh [TOTEPU HAIlOpa Ha CETAX, YTO MO3BOJSET CHU3UTh TPeOyEeMBbIi pacnojiaraeMblil Harmop
U Kak CJEJICTBHE YMEHBIIUTH 3aTpaThl Ha 3JEKTPUYECKYIO PHEPrui0 MpHU padoTe HACOCHOIO
o0opynoBanus. imeeTcst BO3MOKHOCTD MMPUBECTH PacojlaraeMble HAopbl B TOUKE MOAKIIOYEHUS
K OJMHAKOBOMY 3HAUEHHIO TEM caMbIM YMeHbIIUTHh auaMeTpbl Tpyo WN3OIMTPODJIEKC u
BBIPOBHSAThH 3aTpaThl Ha TPAHCHOPTHUPOBKY BOJbI, HO B JIaHHOM CPAaBHEHMHU JeJaeTcs YIop Ha
CHI)KCHHE HENPEPBIBHBIX  OKCIUTyaTallHOHHBIX  3aTpaT, KOTOPHIE CHHUYKAIOT CTOUMOCTb
MOCIEAYIOLIEH 3KCIUTyaTallud UHKEHEPHBIX CUCTEM U AT JIOMOJHUTENbHBIN pe3epB MpOoNnyCKHON
CHOCOOHOCTH JUTsl 00€CTIeUHHs] BO3MOXKHOCTH MOAKIIOYSHHS IEPCIIEKTUBHBIX OTpeOUTENEH.

Eme oqHUM 00bEKTUBHBIM IIYHKTOM CPAaBHEHUS BAPUAHTOB SIBJISIETCS OLIEHKA pe3epBa MPOITYCKHOM
CHOCOOHOCTH TPYOOIIpOBO/IOB. B KauecTBe pezepBa MpUMEHSETCS BEIWYMHA pacxoja, KoTopas
MOJKET OBITh MOJKIIOYEHA Ha OTPE3KE yUacTKa C COXPAHEHNEM KauyeCTBEHHOIO TEIIOCHA0XKEHUS U
oOecrieueHns Bcex morpeduteneil pacueTHbM koiuuectBoM Tera. Tpyost U3OITPODIIEKC u3
CIIUTOrO TOJMITWIEHA HMEIT Oojiee TIaJKyH0 IIOBEPXHOCTh M COOTBETCTBEHHO MEHBbIIIEE
TU/IPABIMYECKOE CONpPOTUBIEHUE. Pe3ynbTaThl pacdera caMoro IJIMHHOTO Y4YacTKa TEIUIOCETH
MOKa3bIBAIOT, uTo B cpenHeM, Tpyost U3OITPODIIEKC npeBocxoasT cTanbHble TPYOBI 110 pe3epBy
IPOMYCKHOW crocoOHOCTH MmouTH B 3 pa3a! PacueTHble mapaMeTpbl CeTH Ui JIBYX BapHaHTOB
MpeJICTaBJICHbl Ha pUCYHKe 2 U B Ta0uie 1.


http://www.polymerteplo.ru/userfiles/files/downloads/Polymerteplo_ZuluThermo.zip?SESS816ffece7b2e3b0e0dfdcb3f548ae9e9=lbo33fqofjd8tpt0l3471ie292
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Pucynok 2. Pesynomamul cpasHumenvroz2o paciema mpyovt U30IIPO®DJIEKC-1154 u Cmano
1iy.

Taoiuua 1. [loka3aTesn pesepBa NPONMYCKHO CITOCOOHOCTH BAPHMAHTOB TPYOONIPOBOA0OB

N30IMPODPJIEKC-115A Craas B IIITY

IIyre ot Jauna Pezep Pe3sep Pezep Pe3sep

HCTOYHUK OTPeE3K Jmamer McxoaHbI B B JInamer Mcxoansbl B B

a, a, P, i pacxoa, pacxo pacxo p, i pacxol, pacxo pacxo

M M M T/4 1, i M T/4 i a,
T/9 % T/9 %

27,2 27,2 0,088 21,32 102,88 483% 0,100 21,32 54,62 256%

54,4 27,3 0,088 21,32 66,89 314% 0,100 21,32 34,46 162%

81,7 27,3 0,088 21,32 51,28 241% 0,100 21,32 25,88 121%

108,9 27,2 0,088 21,32 42,28 198% 0,100 21,32 20,87 98%
133,8 24,9 0,088 16,46 37,19 226% 0,081 16,46 14,80 90%
158,8 25,0 0,088 16,46 33,36 203% 0,081 16,46 11,51 70%
183,7 24,9 0,088 16,46 30,26 184% 0,081 16,46 9,54 58%

209,1 25,4 0,072 11,8 25,14 213% 0,070 11,8 7,40 63%
234,6 25,5 0,072 11,8 21,64 183% 0,070 11,8 6,11 52%
260,1 25,4 0,072 11,8 18,98 161% 0,070 11,8 5,19  44%
284.,6 24,5 0,060 7,11 15,35 216% 0,051 7,11 3,52  50%
309,1 24,6 0,060 7,11 12,91 182% 0,051 7,11 2,68 38%
333,6 24,5 0,060 7,11 11,15 157% 0,051 7,11 2,16  30%
359,2 25,6 0,040 2,39 7,20 301% 0,039 2,39 1,42 59%
384,8 25,7 0,040 2,39 5,48 229% 0,039 2,39 0,98 41%
410,4 25,6 0,040 2,39 444  186% 0,039 2,39 0,67 28%

230% 79%
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Jns cpaBHeHus pexkxrMa paboOThl CHCTEMBl TEIJIOCHA0XKEHUS MO MecsAllaM M CyMMapHO 3a IO
BBITIOJIHEH LIMKJ MOBEPOYHBIX PACUETOB KaXKJIOI'0 BapUaHTA HA CPEIHEMECAUYHBIE TeMIEpaTyphl
Hapy>KHOT'O BO3/lyXa U TeMIIepaTypbl B nojatomieM TpydbonpoBojae. COOTBETCTBEHHO, /Ui pacyeTa
HE00X0/IUM TpaduK OTIYCKa TEIIOTHI OT HCTOUYHHUKA, €M0 MOYKHO MOI00paTh PacyeTHBIM MyTEM, C
npuMmenenueM moayis ZuluThermo: «Pacuet Temneparyp Ha HCTOUHHK», THOO BOCIIOJIB30BATHCS
YTBEPXKACHHBIM Ha Mpeanpustiuu rpadgukom. B pesynpraTe pacuera mo mecsiam U CyMMapHO 3a
roJl, TEHJIEHLUS COXPAHWJIACh: TOJOBbIE AKCIUTyaTallMOHHBIE 3aTpaThl Ha TPYOOIPOBOIBI W3
ctabHbIX TpyO B IIIIY wu3omsimuu HE3HAYUTETHHO OOJbINE, YeM IPU HCIOJB30BAHUH TPYO
N30ITPODJIEKC-115A.

CrnenyeT OTMETUTB, YTO MPpHU 00JIee BBICOKOH CTOMMOCTHU MOJIMMEPHBIX TPYO U KOMIUICKTYIOIUM K
HUM (10 CPaBHEHHIO CO CTaJIbHBIMH TpyOamu), TpyoomnpoBo sl U3OITPODJIEKC-115A umeroT psif
MPEUMYILIECTB HA BCEX CTaAMSIX JKU3HEHHOTO LHMKJIA: MPOCKTUPOBAHHE, CTPOUTEILCTBO,
sKcITyatanusi. B Tabnuie 2 mpuBeneHbl OCHOBHBIE MPEUMYIIECTBA IUIACTUKOBBIX TPYO U
000CHOBaHUE.

Ta6auna 2. lIpeumymectBa miactukoBbix Tpydonposoaos U3OMNNPODJIEKC

Cranus IMpeumymecrsa Oo0ocHoBaHue
JKH3HEHHOI0 IUKJIA

[IpoexkTupoBanue Yupouienue npouecca  OTCyTCTBYET HEOOXOIUMOCTh
IIPOEKTUPOBAHMUA. MPOEKTUPOBAHUSA KOMIICHCATOPOB,
Vaemesnenue cnyckHukoB,  cuctembl  OJIK,
MIPOCKTUPOBAHUS. OTKJIIOYAIomei apMaryphl.
3HAUUTENbHO COKpAIIAETCs YUCIIO
y3JI0B TETUI0BOM ceTu

(Tpy6ompoBosiel U3OITPODIIEKC
TOCTABJISFOTCS B OyXTax JNIMHOMN OT
150 go 1500M B 3aBHCHMOCTH OT

TuaMeTpa).
YMeHblIeHHe 00beMa MPOEKTHBIX
pabor.
HocraBka no  CHmxeHue TpaHcmopTHBIX — [lmacTukoBble  TpyOBl — UMEIOT
MecTa pacxo/ioB. MaJbli  BEC W OTTPYXKAOTCS
CTPOMTEIBCTBA Coxkparienue CpPOKOB  KoMMakTHbIMU OyxTamu. [Torpyska
MTOCTaBKH. OCYIIECTBIsIETCS 0€3 KpaHa.

3a peiic MOXHO yBE3TH OOJBIINI
o0beM Tpy0 TO CpaBHEHHUIO C

METaJUIMYECKUMHU.
CtpoutenbCcTBO CokpanieHue cpokoB  CpoK MNpPOKIAJAKHA TUIACTUKOBBIX
CTPOUTETBCTBA. TpyO cokpamiaercs B 3-5 pa3 3a

VrpoimeHne TEXHOJOTHMH  CUeT MaJloro Beca TUIACTUKOBBIX

MPOKJIAAKH. TpYyoO, UCII0JIb30BAHUS

JAJIMHOMCPHBIX OTpPE3KOB,

MIPUMEHEHUS TEXHOJIOTUH

O0e3cBapHoro coenuHeHus. He
TpebyeTcs co3/laHue



OCHOBATENIBHBIX TUIOMAJ0K  JIJIS
XpaHeHus Tpyo.
MoHTaX pou3BOAUTCS O3 KpaHa

u CBAapOYHOI0 amnrmapara.
MuHumanbHOE KOJIMYECTBO
Y3JIOBBIX COEAMHEHHI M BBICOKAS
TE€XHOJIOTHYHOCTh cObopku
TEIJIOCETH.
OKkcrutyaTanus OtcytcTBHE [InactuxkoBbie TPYOOIPOBOBI MPU
HEOOXOJMMOCTH PEMOHTA  HKCIUTyaTal[lH HE UMEIOT
TEIJIOBOM CETH B TEUYEHHE  KOpPPO3UU u W3MEHEHUN
BCEIO0 CpOKa CIIY)KObl —  TEXHHYECKUX XapaKTEPUCTHK.
49 ner. B ciydae MEXaHHUYECKHUX
Bricokas MTOBPEKICHHI PEMOHT
PEMOHTONPUTOTHOCTb. OCYULIECTBIISETCS PY4YHBIM
HewnsmenHnocTs CII0cOO0OM B MUHUMAJIbHBIE CPOKH.

NPONYCKHOW cnocoOHocTn — Jlake B ciaydyae IepeMep3aHus,

B TEYCHHE BCEr0 CpOKa  IUIACTHKOBBIE TPYOBI HE JIOMAIOTCS

IKCIUTyaTaluHu. U T1ocle OTTalKU COXPaHSIOT
CBOMCTBA.
Ha BHyTpeHHell  HOBEpPXHOCTH
IUTACTUKOBBIX TPYO He oOpa3zyercs
HameT M 3apactaHue. CTeHKH
COXpPaHSIOT M JaXe YIy4IIaroT
U3HAYaIbHYIO HU3KYIO
IEPOXOBATOCTb.

OcoOyto aKkTyaJlbHOCTh IPUMEHEHHE MJIACTUKOBBIX TPYOOIIPOBOAOB UMEET B MIPAKTUKE BHEPEHUS
KOHIIECCHOHHBIX COTJIallleHUH B cdepe KOMMYHaJIbHONH HMH(QPacTpyKTyphl, KOTOpbIE CoOJepKat
JOJITOCPOYHbIE 00s3aTeNbCTBAa KOHLecCHOHepa. [Ipu 3ToM KoHIecCHOHEp (IKCIUTyaTHpYHOIIast
OpraHu3aiysl) MakCHUMajbHO 3auMHTEpecoBaH B 3(P(PEKTHBHOM HCHOJIb30BAaHUU MPHUHATOTO Ha
OajlaHC MMYILECTBA U €MY BBITOJHO M3HAYaJIbHO CO3/1aTh HAJIEKHYIO, SKOHOMHYHYIO CHUCTEMY
TEIIOCHA0KEH U], YTOOBI BIIOCIIEICTBUHM UCKIIIOYUTh JJOMOJHUTEIbHBIE 3aTPaThl Ha COAEPIKaHUE U
PEMOHT. DTO MO3BOJUT COKPAaTUTh CPOK OKYHNAeMOCTH IMPOEKTa U MOJy4aThb JOMNOJHUTEIbHYIO
npubsuib.  Ilpean3onupoBaHHBIE  IMJIACTUKOBBIE  TPYOONPOBOJBI  MOJ3€MHON  MPOKJIAAKH
N30IMPODJIEKC-115A B MakCUMaIbHOM CTENEHU YAOBJIETBOPSIOT TAKUM YCIOBUSM, TAK KaK HE
IPENoiaratoT 3aTpar Ha cojiepKaHue (PEMOHT MOXET OBITh TOJIBKO B aBApUHHBIX CUTYAIMSIX M
npu popc-maxkope). B To Bpems, Ipu dKCIUTyaTallid METALTHYECKUX TPYyOOITPOBOIOB BOSHUKAIOT
peryJsipHbIe PacXObl, CBI3aHHbIE C PEMOHTOM, 3aMEHOM U TEXHUYECKUM 00CTyKHUBAHHUEM.

Ji1st 000CHOBaHUS M HATIISAHOCTH MTPABUIBHOCTH BBIIICH3IIOKEHHOM MTO3HUIIAY TIPOU3BENIEH pacueT
HKOHOMHYECKON 3PPEKTUBHOCTH MPOEKTa CO3/IaHUS U HKCIUTyaTallMd CUCTEMBbI TETJIOCHAOKEHUS
JUII pacCMaTPUBAaEMBIX B CTaThe BapHaHTOB. [IpOAOIDKUTETFHOCTD )KU3HEHHOTO IHKJIA TMPUHSATA
49 niet, B COOTBETCTBUH CO CPOKOM ciyxkObl TpyoornpoBo1oB U3OITPODIIEKC-115A.

Cormacao 1.6.10.3 Hammonaneubix crangaproB CTO HOCTPOM 2.18.117-2013 3amena
METAJUIMYECKUX TpyO MOJKHAa mpousBoAMThCsA dYepe3 30 jeT SKcIulyaTalldd, HO 3TO TpH
HOPMATHUBHBIX YCJOBUSX, YTO HA MPAKTHKE JOCTHYHh TMPAKTUYECKA HEBO3MOXHO W 3aMEHY
NPUXOIUTCA TPOU3BOAUTH ropa3fo yaimie. I[IpuyuHbI, ompenensione HHU3KYI0 HaJIeKHOCTb
METAITMYECKNUX TETUIOBBIX CETEH, XOPOIIO BCEM M3BECTHBI. DTO HEYAOBICTBOPUTEIBHBIN BOIHO-



XUMHYECKHM pPEXHUM CETeBOW BOJbI, HalMYHE BO3JyXa B CHCTEME, OTCYTCTBHE CpPEJCTB
JTUATHOCTHKY JIJISl BBISIBIICHUSI OCTTIA0JIEHHBIX YYaCTKOB IMOA3EMHBIX TEIIONPOBOIOB. B Toke Bpems
nepeyuciieHHble (PakToOpbl HEe OKA3bIBAIOT HETATUBHOTO BIUSHUS HA MOJIUATUIICHOBBIC TPYOBI.

Ha ocHoBanwm wucclieqoBaHus, TPOBEACHHOTO JOKTOPOM TEXHHUYECKUX HAyK, Tpodeccopom
kadeapsl puzuku GI'BBOY BO «BoenHo-kocmuueckas akagemus uMm. A. @. Moxkatickoro» I1. IT.
PoiMKeBHY M, KaHIUJATOM TEXHUYECKUX HAYK, TJIaBHBIM crieruaiuctoM AO «["a3npom npomraszy
A. C. I'opiikoBbIM pa3paboTaHa MaTeMaTH4ecKasi MOJIENb, TTO3BOJISIONIAs IPOTHO3UPOBATH CPOKH
3aMEHbl  TEIJIOCETe B  3aBUCMMOCTH OT  HakoIwieHuss noBpexiaeHuir. C  yderom
CPEIHECTAaTUCTUYECKOTO YPOBHS HAKOIUICHUS MOBPEXKICHHUH, HaunHas ¢ Je(eKTOB MaTepHAIOB U
MOHTa)Ka W 3aKaHYHMBAas HECBOCBPEMEHHBIM BBIMOJIHCHUEM, JTHOO HEBBHIMOJHCHHEM PEMOHTHBIX
paboT 3aMeHa METaJUIMYECKUX TPYOONpPOBOAOB JOJDKHA NMPOU3BOAUTHCSA uepe3 Kaxkiasie 10 yer
IKCILTyaTal1y.

Yro KacaeTcs CpoKa CIy>KObl JIACTUKOBBIX TPYOOIPOBOJOB, TO OMIBIT MX PUMEHEHUS 10CTATOYHO
npogospkureneH. [lonmusTunen Hayanu maccoBo npuMeHaTs B AHrimu U CIIA B cepenune 50-x 1T.
nporiioro Beka (70 et Hazaxd). biarogaps OTKpHITUSIM XUMUYECKOI POMBILIUIEHHOCTH, B 80-€ IT.
Ha MPOMU3BOJACTBAX HAuUaJIM MPUMEHSTh TEXHOJOIMIO CIIMBKHM IOJMATWIEHA. DTO IO3BOJIUIIO
IPOU3BOIUTH MOJUATUIICHOBBIE TPYOBI JJIs LIl ropsYero BOJOCHAOKEHHS U TEIUIOCHA0KEHUSI.
[Ipy 3TOM CTAaTUCTHKM aBapuil W HapylleHH B paboTe IIACTUKOBBIX TpPyOOIIPOBOJOB HE
3aukcupoBaHo. B Hamiell crpaHe IOJIOKUTENBHBIH OMNBIT MPUMEHEHHs paccMaTpUBaeMoOn
TEXHOJIOTHH IJIACTUKOBBIX TPYO cocTaBiseT nopsaka 20 ner.

3arpaThl Ha CO3JaHHE CETEeH TEIIOCHAOXKEHHUs PacCCUMTAaHbl HA OCHOBAaHUH JCHCTBYIOIIUX Ipaiic-
JUCTOB Ha TPYOOIPOBOJHYIO MPOAYKIMIO W CMETHOM CTOMMOCTHM Ha TMPOKIAIKY ceTei
TeriocHaOkeHus. [Ipy 3TOM CTOMT aKIEHTUPOBAaThH BHHMAaHHME HA TOM, YTO B pe3yJbTaTe
MIPOBEICHUS 3aKYTMOYHBIX MPOLIEYP, KaK MPaBUiIO, CTOMMOCTh pa0OT U MaTepUaIOB CHUKACTCS U
B OOJIBIIIEH CTEMEHHU 9TO OTHOCUTCS K 3aKYIKE MIACTHKOBBIX TPYO.

OKCIUlyaTalluOHHBIE PAacXObl, BKIIIOYAIOIIUE 3aTpaThl, CBA3aHHBIE C MOTEPSIMU TEIUIO3HEPTUU U
3aTpaThl Ha 3JIEKTPOIHEPIUio (MPHUHATHI TOJIBKO H3MEHSEMbIE CTaTbU 3aTpaT) PacCUUTaHbI IO
Ka)KJOMY BapHUaHTy, UCXO/S U3 MOJIyYEHHBIX TapaMETPOB U YCTAHOBJICHHBIX Tapu(OB Ha PECYpPChI
U 3HeproHocurenu. [Ipu 3ToM 3KCITyaTallMOHHBIE 3aTpaThl Y BApHaHTa C IJIACTUKOBBIMU TpyOamMu
Huke. JlononHUTeNbHO, IPU IKCIITyaTallui CTAIBHBIX TPYOOIIPOBOIOB HEOOXOIMMO MPOU3BOAUTH
UX peryisipHyro nepekianky — 4 pa3a 3a pacueTHblil nepuoa. C ydeToM MHQIAIUN CTOMMOCTh
TaKUX paboT KaXbIi pa3 Bo3pacTaeT (PUCYHOK 3).

[Tpu cpaBHEHNHU CyMMapHBIX 3aTpaT BHJIHO, YTO HanOOIbIIee BIUSHUE HA (DMHAHCOBBIC PE3YIIbTATHI
MPOEKTa OKAa3bIBAIOT KAINWTAJIBbHBIE BJIOXKEHUS Ha PETYISAPHYIO MEPEeKIagKy CTaIbHOTO
TpyOomnpoBoaa. [lomonHuTEenbHAs 3KOHOMHS OT JKCIUTYaTAIllMOHHBIX PAaCXOJ0B BO3HHUKAET MPHU
BapHaHTE TJIACTHKOBBIX TPYO.
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Pucynok 3. Qunancosas mooev HCUSHEHHO20 YUKIA NPoeKma (0Jis1 KaneloiceHull 1e6ds ocb, 0
IKCHIYAMAYUOHHBIX 3aMPpam — npaedsi 0Cb, 8 muic. pyo.).

Ha pucynke 4 nokazaHa CTpyKTypa HaKOIJICHHBIX 3a TIEPHO/I )KU3HEHHOTO [IUKJIA IPOEKTa 3aTpaT
no BapuantaM. Hanbonbias skonomus B pazmepe 36,6 MitH.pyO. JOCTUTAETCs TIPU UCIIOIb30BAHUT
IUIACTUKOBBIX TPYO.

TakuM 00pa3oMm, C Yy4ETOM JIOJITOCPOYHOWM OSKCIUTyaTallid HaWOoOJiee BBITOJHO MPUMCHSTH
npeausonauposannsie [ITY tpybonposoast U3OIMTPODIIEKC-115A.

Haneemcs, uto npencrasnennsii npuMep pacuéra TpyoornpoBoioB «U30IMPODIIEKC-115A» u
«Crans B IIITY» B cpaBHEeHMH C TPaaUIMOHHOM CHUCTEMOH TemjaocHaOXeHHs OyAeT MoJie3eH U
BOCTpeOOBAaH B CBOEH paboTe crenuanucTaMy TEIIOCHAOXKAIOIMX OpraHu3alMid, MPOEKTHBIX
OpraHu3aliii, a TaKKe CIEeNUATUCTaMU MPeINpUATHi, UMEIOIMMH Ha CBOEM OallaHCEe CeTH
TEIIOCHA0KEHUS.

Taxoke Hazeemcsl, 4YTO pean3alusi MEpONPHUATUN MO MOJEPHU3ALMUU CETeil TEIIOCHA0KEHUs C
MCIIOJIb30BAaHUEM CIELMAIU3UPOBAHHBIX MPOrPaMMHBIX NPOAYKTOB, Takux kak ZuluThermo u
COBpEMEHHBIX cucteM TpybompoBoaoB, B T.4. U3OITPODJIEKC-115A mo3BoiuT obecrneyuTh
KauecTBEHHOe M OecrnepeOoiiHOoe TerIoCHAa0KeHHe MOTpeOuTeNnel, MOBBICUTh SHEPIETUUYECKYIO
0€30MacHOCTh U HHEProd(PPeKTUBHOCTb, CHU3UTH aBAPUWHOCTh CHUCTEM TEIJIOCHAOXKEHUS H
YIY4IIUTh (PUHAHCOBBIE MOKA3aTeNHU ACITEIbHOCTH TEIIOCHA0XKAIOIINX OpraHU3aIii.


http://www.polymerteplo.ru/userfiles/images/20201204_3.jpg

B KanuTtanbHbIE BIOKEHHS B DKcIuTyaTallHOHHbIE 3aTPaThI

70 000

60 000

50 000

40 000

30 000

20 000

10 000

IIpeH30/HPOBAHHEIE CTANIBHEIE TPYOONPOBOE!  IIpeH30IHpOBaHHbIE OJTHMEPHBIE TPYOOIPOBO/IEI
"Crais B ITITY" «M30ITPODJIEKC-115A»

Pucynok 4. @unancoso-s3koHOMUYECKOE CPABHEHUE 8APUAHMOE, (6 MbIC.pYOD.).

Bo3MOXHO, B BBINIEU3NIOKEHHON CTaThe HE PACKPBITHI BCE ACMEKThl U TPEHIbI, C KOTOPHIMHU
CTaJIKUBAIOTCSl  CIICIUAIUCTHI B OOJNACTH TPOCKTHPOBAHUS M  OKCIUTyaTalldd  CHCTEM
TeruiocHa0xeHus. B atoit cBsa3u cnenmanuctsl OO0 «I'pynna [TOJIMMEPTEITIO» (r. Mocksa),
000 «WJIIOKC-ipoekr» (1. AAkyrck) m OO0 «Ilomutepm» (T. Cankt-IlerepOypr) TroToBBI K
JanbHeNIeil COBMecTHOM paboTe B TaHHOM HaIpaBlICHUH.

CMoTpuTe TaKkxke:
Buneokondepenims: TeXHUKO-9KOHOMUYECKOE CPABHEHUE TPYOOIIPOBOJIOB U3 MOJUMEPHBIX U
CTaJIbHBIX MaTepUaJIOB Ha MpuMepe pacyeTa B mporpamme ZuluThermo
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