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NOJINMMEPHAA TPYBHAA MNMPOAYKUUA
HA POCCUNCKOM PbIHKE

B mnpoBoii npakTiKe nocnegHee TpuaLaTUNETE XapaKkTepusyert-
€A BbITeCHEHNEM TPAANLIMOHHbIX MaTepuranoB. ITO B NONHON Mepe
OTHOCUTCA K Tpy6onpoBofaM. B 60nbLIMHCTBE BbICOKOPA3BUTbIX
CTpaH yKe 6onee 50 net B CTPOUTENBCTBE HE MPUMEHAIOTCS, HaNpu-
Mep, CTasibHble TPy6bl. B eBponelicknx ctpaHax u B CLLA yaenbHbin
BeC MeTannm4eckmx Tpy6 He npesbiwaet 20-30%.

JKETOAHO B MUpE NIPOU3BOAUTCS 4 — 4,5 MAH. T TPyOHBIX MapoK II0-

anatuseHa. B 2005 r. B EC ObiA0 mpoAoskeHO 0KOAO 1 MAH. T [1O
TpyO, He cuuTas 1,5 MAH. T TpyO 13 IPOUYMUX NOAUMEPOB. B HacTosmIee
BpeMs BO BCeM MHpPEe B CTPOUTEABLCTBE CUCTEM Ta30-, BOAOCHAOKEeHNUS,
KaHaAM3aIUH ¥ OTOTIACHUS IIOAMEPHEIE TPYObI 3aHIMAIOT AUAUPYIO-
miee norokenue. Hampumep, B crpanax EC 90 —95% ra3onpoBopOB B
HacTodlIee BpeMs COOPY KaeTcsl U3 IOAUITUACHOBBIX TPYO, a U3 Ta3o-
TIPOBOAOB, YKe HaXOAAMINXCS B 9KCIAYaTaIlUY, HIOAUMEPHBIE COCTaB-
Ag10T 60onee 50%.

Ha opnoro >xureas EBponeiickoro coro3sa IpUXOAUTCS OKOAO 6,8 KI
TIOAUMEpPHEIX TpYD, B Poccun — okoao 1,35 Kr TpyOH!, Ha YKpauHe —
0,9 KT Ha YeAOBeKa.

B Poccun nno-npesxHeMy AOMHHUPYIOT MeTaAMWdecKue TPyOsL. B Ha-
crosiee BpeMs Ooree 70% CyIeCTBYIOIUX TPyOOIIPOBOAOB B Halllel
CTpaHe U3TOTOBAEHBI U3 MeTaAAa U AUIIb 30% — U3 HeMeTaAAMdeCKUX
MaTepPHUaAOB, BKAIOYAS IIOAUMEPHL.

B 2007 r. komnanuss CREON npoBeaa Me>KAYHAPOAHYIO KOH(DepEeHITHI0
«[TorumepHsle TPyOB — 2007» AAT CTIEIIUAANCTOB — IIPEACTaBUTEAEH Be-
AVIIUX DOCCUMCKUX U 3apyOesKHbIX KoMnaHui (http://creononline.ru).
O6cy>RAeHHe II0Ka3ano, UTo HoOAUMepHas TpyOHast oTpacab Poccuu pas-
BHBAETCS, HO 3TOT IIPOIIECC TOPMO3ST CYIIECTBYIOIHE TPOOAEMEL C CHI-
pBeM, TEXHUIeCKUMH CIEeI[UAAMCTAMU 1 TOCYAQPCTBEHHOM TOAAEPIKKON
BHeADeHUs] UHHOBAI[MOHHBIX TeXHOAOTUN.

B namrett crpase B 2000 — 2006 rT. 06beM BBITyCKa TPYO U3 TOAUMe-
poB yBeanuuAcs B 3,8 pa3a. CpepAHETOAOBBIE TEMIIBI IPUPOCTA B PAC-
CMaTpUBaeMBbI IIePUOA ITpeBHIIaru 25%. V13 npousBopumsix B Poccun
TpyO 0KOAO 74,7% IPUXOAUTCS Ha TPyOBI U3 MOAUSTHAEHA U 14,7% —
Ha TPyObI 13 IOAUIPONINAEHA. BoAee MHTEHCUBHO pa3BUBAaETCS IPO-
U3BOACTBO MOAUITUAECHOBEIX TPYO. B 2006 I'. UX BEHIIYCK COCTABUA
183,95 TeIC. T. HaubOoabmuii 00beM IOAUIPOIUAEHOBEIX TPYO B Poc-
cuu B 2005 T. U3rOTOBAEH U3 OTE€UeCTBEHHOI'0 ChIphs — 59,1% OT 06-
1ero o0beMa IPOU3BOACTBA IIOAUNIPOIIUAEHOBEIX TPYO, a 40,8% Tpyo
TIPOU3BEAEHO U3 UMIIOPTHOTO CHIPHS. [I[POM3BOACTBO MOAMMEPHEIX TPYO
B Poccuu BeIpocao noutu Ha 22% B 2006 r. 1o cpaBHeHuto ¢ 2005 T.

Poccuiicknii ppIHOK TOAUMEPHEIX TPYO MOKHO OTHECTH K aKTUBHO
1 AMHaMUYHO pa3BuBatoiuMcst. O611ast eMKOCTh PhIHKA TOAUMEPHBIX
TPy0, BKAIOYAs METAAOIIOAUMEPHBIE U MHOTOCAOMHEIE, AOCTUIAA B 2006 T.

Tabn. 1. EMKocms pocculickozo pulHKa nonumepHsix mpy6 (111, 13, MBX)

Mokasarennb 2000r. | 2001 r. | 2002r. | 2003 1. | 2004 T. | 2005T. | 2006 T.
MpounssoacTeo 64,72 72,61 92,41 117,86 | 145,36 | 201,77 | 246,15
(TbIC. T)

SKcnopT (TbIC. T) 1,86 2,92 4,45 7,83 6,34 7,58 8,00
Mmnoprt (Tbic. T) 10,94 18,36 17,26 21,92 28,82 40,57 57,29
BHyTpeHHWi 73,8 88,05 105,22 | 131,95 | 171,84 | 234,76 | 2954
PbIHOK (TbIC. T)

[lona skcnop- 2,87 4 4,81 6,64 4,24 3,76 3,25
Ta B MPOU3BOA-

cTBe (%)

[ona nmnopta 14,82 20,85 16,4 16,61 16,77 17,28 19,39
Ha BHYTpeHHeM

pbiHKe (%)

320 ThIC. T, U3 HUX 92,2% COCTaBASIOT TPYObl U3 KPYIHOTAXKHBIX [TOAU-
MepoB: noaustruAeHa ([13), noannponuaena (I1I1) ¥ TOAMBUHUAXAO-
pupa ([1BX). Ha priHKe AeHCTBYeT 0KoAO 165 hupM-Tipon3BoAUTEAEH
Tpy0 13 YKa3aHHLIX IIOAVMEPOB.

B rabaune 1 paccMoTpeHa AMHaMUKa Pa3BUTUS PBIHKA TPYO U3
KDPYIHOTaKHEIX TIOAUMEPOB.

3a mepuop 2000 — 2006 rr. 06BeM TOTPeOACHUS TOAUITUASHOBBIX
TpyO yBeanunacs B 3,54 pasa u coctaBua 186,89 THIC. T, mOAUTIpONIHAE-
HOBEIX TPyO — B 7,5 pa3, a 00veM pocTur 71,82 tric. T, TpyO u3 [1BX —
B 3,21 pasa u coctaBua 36,73 TEHIC. T.

CTaTUCTHKA CBUACTEABCTBYET O TOM, UTO U3HOC HHIKEHEPHLIX TPY-
GOTIPOBOAHBIX CHUCTEM, B CDEAHEM II0 CTPaHe, y’Ke IPEBLICUA KPUTHYe-
cKy1o 0TMeTKY 60 —80% (B 3aBUCHMOCTH OT PETUOHOB).

Ha poccuiickoM priHKe notpebasietcst 80,61% moanMepHBIX TPYO
OTeUeCTBEHHOTO TPOU3BOACTBA U 19,39% nMnopTtHbIx. Ha phiHKe Tpy6-
HOY IPOAYKIIMY B OCHOBHOM HCIOAB3YIOTCS TOAMITUAECHOBLIE TPYOBI
OTEeUeCTBEHHOTO MTPOU3BOACTBA — 95,3% OT 00111eT0 06'beMa moTpedAe-
Hus. AoAst OTeuecTBeHHEIX TPyO u3 [1BX oT 061iero o6beMa UX TOTpe-
6AeHus — 65,8%. AOAS OTeueCTBEHHBIX IIOAUIPOIIMACHOBEIX TPYO B 00-
meM 00beMe ux norpedbreHust pocturaa B 2006 r. 50,02%.

PrIHOK TPY0 13 TOAMMEPHBIX MaTEPUAAOB YCAOBHO MOSKHO PA3AEAUTh
Ha ABa CeKTOpa: TPyObl AASI HAPYKHBIX TPYOOIIPOBOAHBIX CUCTEM U TPY-
OBbI AMSI BHYTPEHHUX TPYOOIIPOBOAHBIX ceTel. B KaKAOM CeKTope phIH-
Ka (hOPMUPYETCS CIPOC Ha Pa3AMIHEIE TOBaPHEIE IPYIIIEI TPYOOIIPOBOA-
HOU IPOAYKIIMH B 3aBUCUMOCTH OT €€ IOTPeOUTEALCKIX CBOMCTB U 3a-
IIPOCOB KOHKPETHBIX TOTpeOuTeAel. TPAAUIIMOHHO CAOKHAOCH, UTO Ha
OTEUeCTBEHHOM PBIHKe OOABIIYIO AOAIO 3aHUMAIOT TPYObI U3 TOAUATH-
AeHa — 63,3%, moaunponunreHa — 24,3%, TOAMBHHAAXAOPUAL — 12,4%
oT 0611ero o0beMa oTpedAenus (o AaHHBIM 2006 T.).

AKTyaABHBINM TOTEHIIMAA PHIHKA ¥ TOTEHIIMAABHBIN CIIPOC Ha MOAU-
IIPONKUAEHOBEIE TPYOBI OTIPEAEASIeTCS TeM, UTO Fa30Bble CEeTH He MOH-
TUPYIOTCS U3 ITUX TPYO B CUAY TEXHUUECKUX CBOMCTB TPYOHOT'O IIOAH-

Ta6n. 2. CymmapHas nompebHOCMb 8 nosluMepHbIX mpy6bax 8 Poccuu
0718 peMmoHma mpy6onposo0o8

JAnA 3ameHbl B 6nukaiwme 10 ner KM KT KM Broj | KTBrog
BopocHabxeHne 28 400 5070 2 840 507
KaHanuzauwmsa 87 000 2 000 8700 200
OtonneHue n ceTb ropayero 196 000 950 19 600 95
BOAOCHAGXeHMs
la3opacnpepenutenbHan cuctema 174 000 3110 17 400 311
Bcero 741 000 11130 74100 1113
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IIponuAeHa 1 oTCyTCTBUs cooTBeTcTByIomMX [OCTO0B Ha ra3oBhle ceTn

13 MMOAUTIPOIIMAEHA. Bo BHelHeM BOAOCHAGKEeHUY UCTIOAB30BaHNE T10-
AWIIPOTIMAEHOBEIX TPYO HE MOKET KOHKYPHUPOBATD C HOAUITUACHOBHI- x
Mu Tpy6amu u TpyOamu 13 [1BX 1o cBOMM CTOMMOCTHBIM XapaKTepu-

CTHKaM. 3AeCh IPUOPHTET Y IOAMSTUACHOBEIX TpyO. TakuM 06pasom, piping systems
IIeAEBEIM PEIHKOM AAS TOAMTIPOTIMACHOBBIX TPY0 BO BHEITHUX KOMMY-
HAABHBIX CUCTEMAX SIBASIETCS BHEIIHSA KaHaAU3aLUsA. AaHHBIM CEKTOD

MePCIeKTUBEH AAS HCTIOAB30BAHUS ABYXCAOMHBIX TO()PUPOBAHHBIX MonumepHbie TpyGonposoabl SANEXT
Tpy6 m3 1], KoTophie B Poccuy Hauaay TPOU3BOAUTECS TOABKO B KOH- Ansi BHYTPeHHUX U HapyXHbIX
1e 2006 . TToTpe6HOCTE B TPyOax AAS HAPYKHEIX CETel, YIUTHIBAs 06~ MHXEHepHbIX CUCTEeM OT Npon3BoAuTens

IAPHOCTL TEPPUTOPHUU POCCHH, AOCTAaTOYHO BEAUKaA.

Crpoc Ha TpyObl U3 IIOAUMEPOB B HACTOSIIee BpeMsI OIIPEAEATeTCs
Pa3BUTHEM JKMAUITHOTO ¥ IIPOMBIIIACHHOTO CTPOUTEABCTBA, BKAIOYAS
CTPOUTEABCTBO Ta30IIPOBOAHBIX CHCTEM U CUCTEM MEAMOPATIIAK A CEAb-
CKOTO XO35ICTBA, & TaKyKe HOTPeOHOCTHIO JKUAUIITHO-KOMMYHAABHOTO XO-
35MCTBA U SKCIIAYATAllMOHHOU TIOTPeOHOCTBEO CUCTEM TPYOOIIPOBOAHOTO
TPaHCIOPTa Pa3AMYHOro HazHaueHUd [Xa3oBa T. «PoccuiiCKU PEIHOK
HOAMMEPHEIX TpyO». «I[ToAnMepHbIe TpyOBI», Ne 2 (16), ntoas 2007].

CaMBIMU KPYITHBIMU CeTMEeHTaMU OTPeOACHNUS TOANMEPHLIX TPYO
Ha MPOTSyKEHUU TOCAEAHUX AET OCTAeTCsI BOAOCHaOKeHue (38,2%), ra- pr6 bl U3 CLUUTOrO

3ocHaOxeHue (30,4%) u KaHaru3aus (22%). OTU DOTpebASIOIINeE Cer- nonuatuneHa SANEXT PEX//EVOH//PEX,
MEHTHI B IIePCIeKTHBE OCTAHYTCS HO-IIPEKHEMY BEAYIIMME Ha POC-
couTnHru SANEXT

CUUCKOM DBIHKE.

B Tabaure 3 npeACTaBACHBI OCHOBHBIE PEIHOYHBIE HUIIU U UCIIOAD-
3yeMas TPyOOIPOBOAHAS TPOAYKIIHS.

OCHOBHBIe HCTOYHUKH POCTa MOTpebAeHNs BceX BUAOB [13 Tpyo
AASI BOAO-, Ta30- ¥ TemAoCcHa0Okenust B 2000 I. TOUTH He U3MEHHUANCE,
OHY IIPaKTUYECKY Te JKe:

© CTPOUTEABHBIN OyM, B TOM 4MCAe OYPHBIM POCT CTPOUTEABCTBA
KOMMEPYECKOH HEABHKUMOCTH;

® AOCTOMHOe (hprHaHCKHpOBaHKe opranu3anu KKX;

® Pearr3alusa KPYIHEIX IPoeKToB B TOK.

BasKHBIM BOIIPOC UCIIOAB30BaHUS HOAMMEPHBIX TPYO B CEBEPHEBIX
palioHax pelraeTcsi C HOMOIILIO IOAMSTUACHOBEIX TPYD, KOTOPEIE HMe-
10T HauboAee HU3KYIO IPEAEABHYIO TeMIIepaTypy IPOU3BOACTBa paboT pr6 bl SANEXT I HO
(—20°C), uTo 0COGEHHO BaXKHO AASI YKAQAKH U 9KCIAyaTaluu TPyO B
3MMHHUX YCAOBHSX.

ITpy “CTIOAB30BAHUY IIOAUMEPHBIX TPYO IIOCTEIIEHHO TePSIET CUAY
OCHOBHOE OrpaHnueHre — pabouas TemiepaTypa. [ToOCKOABKY, KakK
OBIAO ITOKA3aHO BHIIIE, TPYOBI U3 OOBIYHBEIX COIIOAMMEPOB ITUACHA
(I3 —63, IT9 —80, [T3 — 100) MOTyT OBITE UCIIOAB30BAHEI AAS XOAOAHO-
0 BOAOCHAO KEeHUS 1 Ta30PaclpeAeAeH s, @ IPH TEIAOCHAOKEeHIH Pa-
6oyast TeMIIepaTypa BapbUpyeTcs B pepenax 75— 95 °C, To 3peck mpu-
MEHSIOTCS TPYOBI M3 TOAUTIPOIIMACHA ANOO0 M3 CIIATOTO IOAUITHUACHA.
CHIMTBIN TOAMITHAEH MOJKET UCIIOAB30BATHCA KaK A CUCTEM FOPIYETo
BopoCcHaOKewHwus (75 °C), Tak 1 pAAST OTONUTEeABHBIX crcTeM (95 °C).

OmBIT BHEAPEHNUS TIOAUMEPHBIX TPYO B CUCTEMBI KOMMYHAABHOTO

@ PapguatopHoe oTonneHue

© lFopsiuee n xonogHoe
BOOOCHabXeHue

© HanonbHoe oTonneHue

© Cucrtema oborpesa
NOBepXHOCTEMN,
CHeroTasiHus

© HapyxHble ceTn
BOAO- U ra3ocHabxeHus

X03sTUCTBA UMeeTCsi B MOCKOBCKOU 0ObEANHEHHON 9HEPTeTHYeCKOM @ MapaHTMA npousBoauTens
KoMmanuy. Briepseie B PO TpyGOIpOBOAHBIE CHCTEMBI U3 CIITUTOTO TI0- Ha NpoAyKunio 1 CMOHTUPOBaHHYK CUCTEMY
AM3TUAeHA OblAM TpuMeHeHE! B 2001 1. Ha 6aze ['YIT «Mocropremao». @ TexHuMyeckasa noaaepxka, KOMMIeKTauumsa
TOI‘Aa OpraHu3anysd repeAoXmuia Ao 30 KM TEIIAOBEIX CeTel B PasHBIX . Bep.eHVIe K.erleHTa OT 3Tana npoeKTVIpOBaHVI;I
paitonax Mocksbl. B 2004 r. KoMIIaHus TepeAoskuAa yiKe 221 KM TeTno- [10 MOHTaXa M 3anycKa CUCTeMbI
cereli, B 2005 . — 222 kv, B 2006 r. — 248 kM. B 3KCMNyaTaLmio
Tabn. 3. O6acmu ucnonb308aHua Mpy6bonpo8ooHOU NPOOyKyUU CepTudmkat UCO 9001:2000
Ceptucukatsl FOCCTPOA PO
O6nacTb Ncnonb3oBaHNsA Marepuan Tpy6

CrCTEMBI HAMOPHOW 11 CAMOTEYHON BHELIHEN Tpy6bI 13 MBX 1 N3

KaHanusauuu

CuncTeMbl BHYTPEHHel KaHanvsaumum Tpy6bi 13 MBX 1 MM

Cuctembl X0SIOAHOIO BOAOCHAGXKEHNSA Tpy6bI 13 TBX, M3 n MMM

CuncTemMbl ropAYero BOAOCHabXeHus, TPY6bI 13 XxnoprpoBaHHoro MBX,

TennocHabxeHns n oborpesa rnosna NonMNPONUIEHa, METasNONNACTAKOB,

CLUIMATOTO NOAN3TUNEHA

CuncTembl peHaxHbIX TPY6 Tpy6bl 13 MBX 1 M3

CrcTeMbl BOAOCTOKOB U1 [OMKAEBbIX KeNo60oB Tpy6bl 13 MBX

CuncTembl ra3oBbIX TPY6 (HapyKHble) Tpy6bl 13 13

CurcTembl 419 3aLWUTbI SNeKTPOoKabenen Tpy6bI 13 MBX, M3

CrpontlMPO®Unb N°7(69) 2008 wWww.stroy-press.ru



'Pll .‘1‘;:_ - % \'\
ey S N QQ\\
B FT::"]_I\\\ y P\k\

N

BOJOCHABXEHWE. BOAOOTBEAEHNE

Cy1ecTBeHHO IOBBICUAACH KOMIIETEHTHOCTh B 00AQCTU IIPUMEHEeHUs
Pa3HBIX TUIIOB TPYO Y TPOEKTHBIX OPraHU3aI|H, TOCKOABKY UMM HaKallAU-
BaeTcs 1 00001aeTcss OBIT. boree TAyGOKO TPOAYMaHHBIM, OCHOBAHHBIN
Ha (PyHA@MEHTAABHBIX 11 SMITMPUYECKIX AQHHBIX BEIOOD TPYO AAST KaKABIX
KOHKDETHBIX YCAOBHM 3KCIIAyaTaI[ui CTaA OAHUM 13 AOTIOAHUTEABHBIX CTHU-
MYAOB Pa3BUTHS IPOU3BOACTBA TIOAMITUACHOBBIX TPy B Poccum.

Pesyabrarom 06cy>kaeHUSA IPOOAEM OTPACAU Ha coBellanun B CoBe-
Te ®epeparmu 10 Hos16pst 2007 T. CTanO penieHue 0 TOM, 4TO HapO OOAB-
1le BHUMaHUS YAEAITh COBpeMeHHEIM MaTepHraAaM, 0COO@HHO eCAU
peub UAET 0 6e30NaCHOCTU NIUTLEBOTO BOAOCHaOKeHus. CaHUTapHO-
TUT'MeHnYeCKre TPeOOBAHUSA K YUCTOTE IIOTPeOAIEMOM BOABI TPEOYIOT
3aMeHBI H3HOLIEHHBIX TPYOOIIPOBOAOB KaK B MaruCTPAABHBIX, TaK U BO
BHYTPHUAOMOBBIX CUCTeMaX BOAOCHAOKeHH, YTO YBEAUUUBAET CIIPOC
Ha TIOAUMepHbIe TPYObL ['a30cHa0KeHne TakKe IBASTEeTCS OAHUM U3 ca-
MBIX KPYIIHBIX 1 OBICTPOPA3BUBAIOIIUXCS CEKTOPOB IOTPeOAEHHUS 1O~
AM3THAEHOBBIX TPYO.

[TprMeHeHHe NOAUMEPHBIX TPYO B ropssueM BOAOCHAO0KeHNUH U OTO-
IIAeHUU HabupaeT CHAY 110 Mepe UCIIOAB30BaHUS A 3THX IleAell TpyO
13 CHIATOTO IIOAUITUAEHA, TOAUIIPONIUACH], XAOPUPOBAHHOTO TIOAUBH-
HUAXAOPHAQ. DTOT CETMEHT PHIHKA MOKHO OTHECTH K Pa3BUBAIOIIUM-
Cs1, BOCHOBHOM 3a CUeT IPUMeHeHHs CUCTeM HallOABHOTO OTOTIAEHHS B
KOMMepuecKoM CTPOUTeABLCTBe. Bce OoAee IMPOKOe PacpocTpaHeHre
MIOAYYAIOT CUCTEMBI 000IPEBa OTKPBITHIX IOBEPXHOCTEN.

JKCMOPT U UMMOPT NOJIMMEPHbBIX TPYb.

B 2006 r. Poccus skcopTupoBana 8 THIC. T TOAUMEPHBIX TPYO (3,25%
oT 06beMa Tpor3BOACTBa). [1o uroram 2005 T. 3TOT HOKA3aTEAb COCTaB-
AdA 7,6 TBIC. T (3,76%). ViMnopT noauMepHEBIX TPyO B 2006 . cCOCTaBASA
57,29 TrIC. T (19% BHYTpeHHero pelHKa) Ipotus 40,57 ThIC. T (17%). B poc-
CHUICKOM 3KCIOPTe IOAUMEPHBIX TPYO OCHOBHYIO AOAIO COCTaBASIIOT TPY-
0b1 113 [10 — 73,5%. [ A\aBHBIMU TIOTPEOUTEASIMI POCCUMCKIX TOAMEPHBIX
Tpy0 aBaatorca beaopyccus, Kazaxcran, YkpauHa. Buposast cTpykTypa
9KCIIOpTa NoAUMepHEIX TpyO B 2006 I. IpepCcTaBAeHa Ha pUC. 6 1 7.

B 2005 r. HanOOABIIIas AOASI UMIIOPTA IIOAUTIPOIMAEHOBBIX TPYO IpH-
xoamaack Ha Typuuio — 34% oT ob1iero o0beMa UMIOPTa TOAUTIPOIIH-
AeHOBBIX TPYO B Poccuro. 3HauuTeAbHBIMU 00BEMaMU UMIIOPTA XapaK-
TEPU3YIOTCS CAeAYIOoIIKe cTpaHbl: 'epmanus — 13,2%, AutBa — 12,8%,
[Toabita — 11,3%, Ykpauna — 11,1% u Hupepaaapst — 5,5%. B coo-
KYTIHOCTH Ha AQHHBIE CTPaHbI IPUXOAUAOCEH 88% OT 00111ero o6beMa M-
TIOPTa MOAUTIPOITUACHOBEIX TPYO.

B 2006 r. uMnIopT IOAMMEPHBIX TPYO Ollepeskaa uX 3KCIOPT B 7,1 pasa,
OCHOBHYIO AOAIO cocTaBuAM TPYOR! 3 II1 (62,7%).

[NocraBumkamu [13 Tpy6 Ha POCCUMCKUM PHIHOK sIBASIIOTCS ['epMa-
uus (19%), Toasmta (17,7%), Beropyccens (13,9%), Ouansaaaps (10,9%).

Tpy6st u3 [1BX umnoprupytorcs us I[loasmu (39,3%), 'epmanuu
(12,7%), Autssl (8,9%), Typuumu (7,1%).

[TomuMo uMMoOpTa TpaAUIIMoOHHEIX TPy6 u3 13, [T, TIBX B 2005 —
2006 rT. HaMeTUAACh TEHASHITUS pOCTa UMIIOPTa METAAAOTIAACTUKOBBIX
TpyO n Tpy6 PEX.

BospacTanue 00BeMOB 9KCIOPTa ¥ IOAMMEDHBIX TPYD 110 CpaBHe-
HUIO C UIMIIOPTOM OTpa’kaeT CUTYAIIUIO C OTCYTCTBUEM Y HaC KaueCTBeH-
HOTO IIOAMMEPHOTO CHIPESI ¥ IPOX3BOACTB BLICOKOTEXHOAOTHYHLIX IIPO-
AYKTOB. [IpH 9TOM CTOUT OTMETHTD, UTO, HECMOTPS Ha 3HAUYMTEABHOE
yBeArueHMe BBO3UMBIX B Poccuio TOANMepHBIX TPYO U (DUTUHTOB, pOC-
CHUMCKHe TPOU3BOAUTEAU He OIIYIIAIOT KOHKYPEHITUN C UMIIOPTHBIMU
TpyOamu. Haunboaee poporocrosinue TpyObl BBO3ATCA U3 €BPOIEHCKUX
CTpaH, ¥X CTOMMOCTD IIPEBEIIIAET CTOUMOCTE @HAAOTHYHOU IPOAYKIUN
poccuiickoro mpon3BoAcTBa Ha 20 —30%. CTouMocTb TpyO IPOU3BOA-
crBa crpa CHI' (Ykpaunsl, beropyccun) HaXOAUTCS B OAHOM II€HOBOM
AMAIa30He C POCCUUCKOU IPOAYKIUEH.

Vcxopst 3 TeMIIoB pocTa 00BeMOB 1 KauecTBa ITPOM3BOACTBA IIPO-
AYKIIUN B He(hTeXUMUUECKIX OTPACASX, MOJKHO KOHCTATHPOBATD, UTO U3~
MeHeHHe CUTYAI[UN B IPOU3BOACTBE IIOAUMEPHBIX TPYD B AYUIIIYIO CTO-
POHY — BOIIPOC HEAAAEKOTO OyAy1LIero. Bcero B HeTeXUMHUUECKYIO U
XUMUYECKYIO OTPACAU B PAMKAX F'OCYAAPCTBEHHOM cTpaTeruu A0 2015 .
IAQHUPYETCS BAOKUTH OKOAO 4 TPAH. Py0., BKAIOUAS PACXOABI Ha
HMOKP. I'pu 9ToM rocypapCTBO COTAACHO Ha TAPUTETHBIX HaYaAaX (hu-
HAHCHPOBATh Pa3pab0TKU KOMIAHNUH 110 MHHOBAI[HOHHLIM IIPOEKTaM.
W3 GropsKeTa Ha 9TH [[eAU IAAHUPYETCS BRIAGAUTH OKOAO 3 MAPA, PYO.

CoBpeMeHHEIE TeHAECHIUHU B CTPOUTEABCTBE TPeOYIOT UCTIOAB30BAHUS
HaAe KHBIX ¥ IPOCTHIX B IPUMeHeHUH NH)KeHepHEBIX ceTell. Takue cucre-
MBI AOASKHEI COUETaTh B ce0e AOCTYIIHOCTh ¥ COOTBETCTBOBATL COBPEMEH-
HBEIM TPe0OOBAHUAM 0KapHOU Oe30nacHOCTU. IToA0OHBIe CUCTEMBI U Ma-
TepHaAbI HOSIBASIOTCS M HA POCCUMCKOM TPYOHOM pBIHKe. OAVH U3 HUX —
IOAMMEPHBIN MaTepraA — XAOPUPOBaHHLIN TOANBUHUXAOPUA (XTIBX),
rapaHTUPYIOMINHI AOATOCPOYHYIO 3KCIAYaTalluio, MUHUMU3AINIO 3aTpaT
Ha BO3BEAEHME U AAABHENIIIee TEXHUIECKOe 00CAYKUBAHUE,

Hauanao npumenenuto XI1BX-cuctem B CLIA OBIAO TTOAOKEHO C
Pa3BUTHEM a3POKOCMUIECKUX TEXHOAOTUH, B CTPOUTEALCTBE JKe OHI
HCTIOAB3YIOTCS YoKe MouTH 50 AeT 1 3apeKOMEeHAOBAAU ce0st C HauAyd-
11e cTopoHsl. Ha poccriicKoM phIHKe IPOAYKT IpeACTaBAeH ¢ 1993 .
3anapHBIMI KOMIaHuAMY, a B 2008 r. 3any1jeHo nepsoe B Poccun npo-
13BOACTBO TpyO u3 XI1BX.

OcobeHHOCTBIO TPYOOIIPOoBOAOB U3 XI1BX sSBAsIeTCS UX AOATOBEU-
HOCTH ¥ KOPPO3UOHHAs CTOMKOCTH B KOMMYHAABHEIX CPEAaX, 0COOEH-
HO €CAH y4eCTh, 4YTO OHU MOTYT COXPAaHATh PAOOTOCIIOCOOHOCTL OoAee
50 Aet u BEIAEDIKHBATH AaBAeHUe A0 1 MITa u Temneparypy po 90 °C.

CrHennaAuCThl CYUTAIOT, YTO HOBLIM MaTeprai OyAET IITMPOKO ITOAD-
30BaThCs CIIPOCOM AASL BHYTPUAOMOBOM U BHYTPUKBAPTAABHOU IIPO-
KAAAKY CETeH TOPSTYero, XOAOAHOTO BOAOCHAOKeHMs 1 oTomAeHus. Vc-
IIOAB30BaHNE 3TOT0 COBPEMEHHOT0 BEICOKOKaueCTBeHHOTO MaTepuaa
IIPEAOTIPEACANAO IIEABIN PSIA IPEUMYIIECTB.

Bricokme oruecToyKne XapaKTePUCTUKYA — OCHOBHOE AOCTOMHCTBO
9THUX IINACTUKOB, TaK KaK B OTAUYLE OT APyrux noanmMepos XIIBX ume-
eT rpymiy roptodectd I'1l. XAOpUpOBaHHbINM HOAMBUHUAXAOPUA KaK Ma-
Tepuas 00AaAAET «BPOSKACHHBIMI» TIPOTUBOIIOKAPHBIME CBOMCTBAMY,
€r0 OTHOCST K «CaMO3aTyXaoIIUM», OH He IIAaBUTCS 1 He 06pasyer ro-
PSIITIX KaTleAb, 00AaAQeT CaMOM BEICOKOHM CPeAV TEPMOTIAACTOB TeMITe-
parypoii BociiaameHenus = 482 °C. [TpoTuBomIOKapHLIE XapaKTepH-
ctuky XIIBX TakyKe BKAIOYAIOT HA3KYIO TOKCUYHOCTb ¥ MaAOe BBEIAE-
Aenue pApiMa (Al 1 T2 coraacHO pOCCUNCKUM HOpMaM).

Huskuit koaddunuenT auxeniHoro pacimpenus — 0,062 mm/m °C.
I[pu nepexoae Ha NCNIOAB30BaHKe MAACTUKOBEIX TPYOOIIPOBOAOB BaK-
HOe 3HaueHue uMeeT KOd(PHUIUEHT AMHEIHOTO pacIIUpeHHs.

EcAu npu IpOoeKTUPOBAHNY ¥ MOHTa)Ke BHYTPEHHUX NH KEHEPHBIX
CHUCTEM M3 METaAAOB 9TUM KOI(P(DUIIMEHTOM MOKHO TpeHeOpeyn, TO B
CAy4ae C IAACTUKAMHU HeOOXOAUMO YUUTHIBATh 3HAUUTEABHBIE TeMIIe-
paTypHbIe U3MeHeHUs AAUHBI U IPUHAMATh COOTBETCTBYIOIINE MePHI
II0 UX KOMIIEHCAI[H. DTO B CBOIO OYePEAb 03HaUaeT AOTIOAHUTEABHEIN
Pacxop MaTepras0B U CPEACTB.

OKOHOMUYECKHU BBITOAHBEIM PellleHeM B 3TOM CAyYae MOJKeT OBITh
npuMeHeHHe TpyoonpoBopHbIX cucteM u3 XTIBX. Coraacto CIT40-102-
2000, aToT MaTepuan 06AaARET KOIPPUITUEHTOM AMHEHHOTO PacIIupe-
Hus, paBHBIM 0,62 x10-4 °C-1, 4TO MOYTH BTPOE HU)KE aHAAOTUYHBIX T10-
Ka3aTeAell OAUIIPONUAEHA U CITUTOTO IOAUSTUACHA.
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baaropapst yHUKaABHBIM cBoMicTBaM XIIBX cTaHOBUTCS BO3MOJKHA
IIPOKAAAKA TPyO B GeTOHe U MOA ITyKaTypKol. Huskuit koadduiuent
AVHEHHOTO PACIINPEeHNs], CUABI TPEHUS U 00KaThsl 6eToHa KOMIIEHCH-
PYIOT BO3HUKAIOIIYE HATIPSIKEHHS. JTa TEXHOAOTHS OCOOEHHO aKTy-
aAbHA B CBETE BO3PACTAIOMINX 00'beMOB MOHOAUTHOTO AOMOCTPOEHUS
B CTPOUTEABCTBE. KpoMe TOro, AAS IPOKAGAKU TPYO MOSKHO UCIOAB30-
BaTb IIOAOCTH 1 IIyCTOTEI, UMEIOIINecs B O0ETOHHBIX ¥ KUPIINYHBIX CTPO-
WTEABHBEIX 9AEMEHTaX, C IIOCAEAYIOMIIM 3alIOAHEHUEM X PACTBOPOM.

Bricokas npounocTs. [Tpu ncnoas3osanuu XI1BX He IpoucxopuT
«IIPOBUCAHUS» TPYORI IpH paboTe ¢ ropsuel BoAOH. Takoe CBOMCTBO
Ba’KHO IIPH IIPOKAGAKE CTOSIKOB, BeAb OOABIIMHCTBO IIAACTUKOBLIX TPY-
00IIPOBOAOB rIOKKe U TPeOYIOT GOABIIOTO KOANYECTBA KPEIIACHU.

CTOMKOCTE K YABTPa(roAeTy. Bo3MOKHA OTKPBITas IPOKAGAKA TPY-
60IIPOBOAOB Oe3 AOTIOAHUTEABHOM 3alUTHI OT yABTpadroAeTa. B cocTa
XTIBX BXOAUT AMOKCHA TUTaHa — A0O@BKa, IIMPOKO IPUMEHIeMast AT
orpaskenus YO Ayuer (MCIIOAB3YeTCs AaKe B KOCMETHIeCKUX KpeMax
OT 3arapa), 6Aaropaps 4eMy CpoK CAY>KOBI m3peanti u3 XI1BX He cokpa-
IIaeTCs IPH IPSIMOM BO3ACUCTBUN COAHEUHBIX AyUel.

Cawmbiii HU3KUM pocT 6akTepuit. [1o MpoBeAeHHBIM UCCAEAOBAHUSIM

CpasHeHue Mamepuasnos NaacmukKoseix mpy6

Mokasarennb BenuunHa nokasarena ana matepuana
XMBX PEX nn nHA

MnotHocTb (r/Ky6. cm) 1,57 0,93-0,95 0,91 0,94-0,96
MNpepen TekyyecTn npu pacTa- 50-55 18-26 25-28 20-25
»KeHuw (MIMa)
Mogaynb ynpyroctu (MIMa) 2400 550-800 1200 800
TennonpoBofHoCTb (BT/M.K) 0,14 0,22 0,22 0,41-0,44
KoaddurumeHT nuHernHoro 0,62 12-14 1,5 2
pacwupenus (104 °C")
PacuetHas npoyHocTb (MrMa) 10 6,3 5-6,3 5-6,3
KuncnopogonpoHuaemoctb < 1 He3Ha- 13 13 HeT
npu 70° C, (Ky6. cM/m-aTm. ynTenbHO DaHHbIX
3a 24 y)
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p smcTaskk: Nadcosa Wpuua OpeesHa
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+7 495 925-6561/ -
+7 499 248-0734

: agqua-therm@aqua-thermexpo.ru
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OPTAHWIATOR
BBICTABKW

MAATHHOBEIA

a PYCINMMAT

0Ka3aA0Ch, uTo B TpyOax u3 XI1BX HaOAtopaeTcst caMblii HU3KUM POCT
OaKkTepuH Mo CpaBHEHUIO C ADYTUMHU MaTepuaraMu. Tak, pocT 6aKTe-
puti B TpyOax u3 XI1BX B 20 pa3 MeHsblIIe, 4eM B TPyOOIIPOBOAAX U3 He-
pJKaBerolllell CTaAl, B 6 pa3 MeHbIlle, YeM B TPyOOIIPOBOAAX U3 MEAH,
1 B 45 pa3 MeHblIle, 4eM B TPYOOIIPOBOAAX M3 TIOAUITHAEHA (COTAACHO
HUCCAEAOBAHUSIM YHUBEPCUTETA TUTHEHEl B boHHE).

Huskuit koaddunuent renronpoBopHocTd. Koaddunuenr remno-
TIPOBOAHOCTH TPYO 13 XAOPUPOBAHHOTO IOAUBUHUAXAOPHAA = 0,137
Br/m°K, 4TO rapaHTHpyeT yMeHbIIeHNe I0Teph TellAd B TPYOOIIPOBO-
AAX Tops4ero BOAOCHa0KeHMs, OTOIAEHUS, @ TAK)Ke IpeAOTBpalljeHe
KOHAEHCAITMY BAATY Ha IOBEPXHOCTH TPYO.

Bricokas mpomycKHast CIOCOGHOCTD. ['AaAKast BHYTPEHHSISI TOBEPX-
HOCTB, He COAepIKalllasd MATaTeAbHON CPeABI A MUKPOOPTaHU3MOB 1
OaKTepuli, yBeANUMBaeT CKOPOCTD IIOTOKA U IPEISTCTBYET 3apacTaHuIo
TIOIIePeYHOT0 CeYeHNUs TPYOLI CO BpeMeHeM, UTO T03BOASIET IPUMEHSITh
TPyOBI MEHBIIIETO AAaMeTPa, CHU3UTL SHEepro3aTparsl Ha paboTy Haco-
COB U YBEAUYUTh PECYPC UX PAOOTEHL.

KhreeBast TexHoAOTHSI MOHTaXKa. TpyOs! n3 XIIBX oTAnuaeT mpo-
CTOU, 9KOHOMHUYHBIM ¥ TOYHBIM MOHTAK, KOTOPBIU OCYILECTBASETCS
C TIOMOIIBIO CIIEIIMAABHOTO KAes, oOecrieynBaroliero AudysuonHoe
coepuHenue. Kaelt paboTaeT Kak BpeMeHHBIN PaCTBOPUTEAD MaTepPH-
aAa: IpU COEAVHEHUN IPOUCXOAUT IPOHUKHOBEHNE TIOBEPXHOCTHOTO
CAOS TPYOBL B TIOBEPXHOCTHBINA CAOY (DUTHUHTA, 0OPA3yeTCss MOHOAUT-
HO€ COeAMHEHNe, 9TO 00eCeunBaeT BEICOKYIO TePMETHYHOCTE, CAMYIO
HAAEKHYIO U3 CYIIeCTBYIOIUX. OTO COeAUHEHNe TIOAY4YaeTCsl OYeHb
YUCTHIM, 0€3 XapaKTePHbIX AAS CBAPKU HATIABLIBOB BHYTPH TPYOBI, CO3-
AQIOIINX MPENSTCTBHE IOTOKY BOABI ¥ TEM CaMBIM YCAOBUS AAST 0Opa-
30BaHUsA OAKTepUl.

MeTop KAeeBOT0 COeAUHEHNS NT03BOASEeT MIPOU3BOAUTE MOHTAXK
A@Ke B TPYAHOAOCTYIIHBIX MeCTaX, B Al0O0Oe BPeMsi TOAQ, B T. 4. IIPU OT-
PULATEABHBIX TEMIIepaTypax. [

A. B. COBOAEBA, uCrioAHUTEABHBII AUPEKTOD
acconuamnnu «JKeae300eToH»
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