KomnaHusa OO0 “HIMO “BpoHs” (Ha pbiHKe KnaKkux Tena1omM30a58UMOHHbIX NOKpbITUM ¢ 2008 roaa).

Mbl nmeem 6oratblit onbIT pa3paboTKn, NPOM3BOACTBA M BHEAPEHUA MHHOBALLMOHHbIX CTPOUTENbHbIX MATEPMANOB,
NpenocTaBAAA UM CTaTyC CTaHAAPTHbIX U TPAAULMOHHbIX.

Mbl Beaem B3anMOAEeNCTBUE C KPYMHbIMMW, rocygapcTtBeHHbIMU KomnaHuamu: NMAO «AK «Anpocay, NMNAO

«HK PocHedTb», NMAO «lasnpomHedTb», MAO «MocaHepro», OAO «PXO», MAO «Jlykonn», 3A0

«TamaHbHedTeras», NAO «Keagpa», NMAO «HOHunpo», AO « MXK «EBpoXmnm», a Takke ®Cb, BMO®,

Pockocmoce, rae Halla NpoAyKLMA UCMNOb30BaNaCh Kak B paMKax TEHAEPHbIX Npoueayp, Tak U B pamKax
rocobopoH3aKka3os.

Ha cerogHAWHWA AeHb AMNepcKas ceTb HacuuTbiBaeT 6onee 300 npeacTtaBuUTenbCTB. MIMEKOTCA AUAEPbLI BO BCex
ropoaax Poccuu, NnpakTUYECKU BO BCEX CTpaHax EBpocoto3a, ctpaHax A3un, Appukun, Apabckoro mupa, JIatuHCKon 1
CeBepHON AMepuUKN.

[lpakTUYecKM BO BCEX MOCTaBAAEMbIX 33 pyberk CTpaHax CMAAMWU PErnMoHasbHbIX AUCTPUOBIOTOPOB NPOBEAEHA
BHYTPEHHAA HeobxoaMmas cepTUdMKaLMa U UCMbITaHUA.
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HMO BpoHsa, B 2021 n 2022 roay, ctana nobeauTtenem
Bcepoccvmcxou npemuu “dkcnopTep roga” B HOMUHaL MK
| “TpemJ,ep roga’, B paMmKax mexayHapogHoro dopyma
«CpenaHo B Poccumn» «3dkcnoprep roga»
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POCCUMNCKUIA
3KCNOPTHbIN LLEHTP




B 2021 rogy komnaHus HIMO BpoHsa ctana 3aHana nepBoe MECTO HAa KOHKYpPCe «OQKCNopTep roga»
cpeaun cybrekto MCI1 B KOxxHOoM PenepanbHom Okpyre B HOMMHaUMK Tpenagep roga B Kateropum
«Maroe v cpegHee npeanpuHNMaTenbLCTBOY.

B 2021 rogy HIMO BpoHa 4eTBepThIV ro4 Nogpsa ctana flaypeaTtoM KOHKypca «Jlydwmnn akcnoptep
roga» v BTOPOW rog nogpsia nvuaupyet B HOMUHaLMN BCEPOCCUNCKOTO KOHKypca «QKCnopTep roga B
chbepe BbICOKMX TexHonormny» cpeam cybvektos MCIT B KOxHoMm denepansHom Okpyre.

B 2021 rogy OOO HIMO "bpoHsi« B
TpeTun pas nogpsa npusHaHa
nobegutenem B HOMUHaLMAX
Bonrorpagckoro o6nacTtHOro KoHkypca
"Ilyywasa opraHnsauma roga" n "Jlyywmnn
MeHegKep" 3a noanucbto rydbepHartopa
Bonrorpagckon obnactun A.N.boyaposa.

B 2022 rogy TpeTuwn rog noapsaL reHeparnbHbIn p,mpeKTop komnaHum OO0 HIMO "BpoHa" bospuHues AnekcaHap
BanepbeBuy ctan "Jlyqwnm meHegpkepom” B Bonrorpagckom ob6nactHOM KOHKypce "flydiine meHegxepbl v
opraHunsaumm roga 2021" B HOMMHaLUUKM "BHELLHESKOHOMUYECKAA AeATENbHOCTL" 3a noanuckto NybepHaTtopa
Bonrorpaackon obnactn AHgpesa isaHosuya boyaposa. B 2021 rogy HIMO BpoHsa ctana nobegutenem KOHKypca
«LUapnybliHcknin 6usHec» B HoMHaumn «lpegnpuHumMarens roga B coepe onToBOM U PO3HUYHOM TOProBAn .

B 2020 rogy HIMO BpoHsi ctana nobeantenem perMoHanbHOro arana npemMum 5143Hec- 5
Ycnex, B HOMUHaUMK «JTy4Lwnim npomn3BOLACTBEHHbIN NPOEKT». -
KomnaHus ogepxana nobeny B kKoHkypce “100 npoekToB nog natpoHatom lNpesvaenTa TIMN ¢
P®” B 2022 rogy reHeparnbHbIM anpekTop komnaHun «bpoHs» AnekcaHap Banepeesuny
BospuHueB cTan aunyomMaHTOM BCEPOCCUNCKOrO KOHKypca «kcnepT roga — 2022» B /

HOMUHauMn «Hayka n MHHoBaUuny. \ '/

= = & »
AKCNEPT Qlimyrissmis 100 NPQEKTOB Et A
noa natpoHaTom KOHKYPC -
CEBEPO-3AMA/L Mpezupenta TNN PO : 3KCMOPTEP rogA o

;
5 J
‘ BONTOTPALCKAT | — - Y



https://nano34.ru/upload/iblock/2cc/elektronnaya-versiya-izdaniya-_Ekspert-Severo_Zapad_.pdf
https://nano34.ru/upload/iblock/2cc/elektronnaya-versiya-izdaniya-_Ekspert-Severo_Zapad_.pdf
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Bbino/IHEHHbIe 06BbeKThbl

Tennonsonauna bpoHA Ha
n3oTepmmyeckmx pesepsyapax AO
EBpoXnm-Cesepo-3anagr.
KuHrmucenn.

Tennowusonsyus bpoHs 3uma npu Tennonsonauma KoTenbHOM
U30NAUMM HedTEXPAHUNMLL, E 3;;5 AO "MOCTA3"
obopypoBaHus 1 TpybonpoBogoB REEYY:

Nykonn, TromeHckas obnacTb.

Tennowusonaums HepTenposoga OAO

Tennownsonsayusa BpoHs Ha
“FasnpomHedTb-HHIM(r. Hoabpbek)

MArmMcTpanbHOM MynbnoBoje B
ycnoBuax ganbHero ceeepa

Tennowusonayus obopygoBaHus NMAO ‘
«MK «Hopu1nbCKkmm HUKenb»



https://nano34.ru/news/important-insulation-armor-on-insulated-tanks-jsc-evrokhim-severo-zapad-kingisepp-photo-and-video/
https://nano34.ru/news/important-insulation-armor-on-insulated-tanks-jsc-evrokhim-severo-zapad-kingisepp-photo-and-video/
https://nano34.ru/news/insulation-armour-winter-at-the-insulation-of-storage-tanks-equipment-and-piping-vareganskiy-field-l/
https://nano34.ru/news/insulation-armour-winter-at-the-insulation-of-storage-tanks-equipment-and-piping-vareganskiy-field-l/
https://nano34.ru/news/teploizolyatsiya-bronya-pri-izolirovanii-truboprovoda-avtonomnoy-kotelnoy-proizvodstvennoy-bazy-ao-quot-mosgaz-quot-g-moskva/
https://nano34.ru/news/teploizolyatsiya-bronya-pri-izolirovanii-truboprovoda-avtonomnoy-kotelnoy-proizvodstvennoy-bazy-ao-quot-mosgaz-quot-g-moskva/
https://nano34.ru/news/teploizolyatsiya-bronya-pri-izolirovanii-truboprovoda-avtonomnoy-kotelnoy-proizvodstvennoy-bazy-ao-quot-mosgaz-quot-g-moskva/
https://nano34.ru/news/teploizolyatsiya-bronya-pri-izolirovanii-truboprovoda-avtonomnoy-kotelnoy-proizvodstvennoy-bazy-ao-quot-mosgaz-quot-g-moskva/
https://nano34.ru/news/important-insulation-armor-on-mining-and-metallurgical-production-of-jsc-kola-mmc-oao-gmk-norilsk-ni/
https://nano34.ru/news/important-insulation-armor-on-mining-and-metallurgical-production-of-jsc-kola-mmc-oao-gmk-norilsk-ni/
https://nano34.ru/news/insulation-armor-with-fencing-of-the-pipeline-of-jsc-gazpromneft-nng-noyabrsk-photo/?sphrase_id=14198
https://nano34.ru/news/insulation-armor-with-fencing-of-the-pipeline-of-jsc-gazpromneft-nng-noyabrsk-photo/?sphrase_id=14198
https://nano34.ru/news/teploizolyatsiya-bronya-na-ograzhdayushchey-konstruktsii-zdaniya-prom-industrii-pao-ak-quot-alrosa-quot-yakutiya/?sphrase_id=14201
https://nano34.ru/news/teploizolyatsiya-bronya-na-ograzhdayushchey-konstruktsii-zdaniya-prom-industrii-pao-ak-quot-alrosa-quot-yakutiya/?sphrase_id=14201
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https://nano34.ru/news/bronya-antikor-i-bronya-klassik-ng-pri-teploizolyatsii-rezervuarov-dlya-khraneniya-goryachego-bituma/?sphrase_id=11481
https://nano34.ru/news/bronya-antikor-i-bronya-klassik-ng-pri-teploizolyatsii-rezervuarov-dlya-khraneniya-goryachego-bituma/?sphrase_id=11481
https://nano34.ru/news/test-the-application-of-armor-anti-condensate-to-the-prom-the-enterprise-in-kaluga-region-photo/?sphrase_id=11539
https://nano34.ru/news/test-the-application-of-armor-anti-condensate-to-the-prom-the-enterprise-in-kaluga-region-photo/?sphrase_id=11539
https://nano34.ru/news/bronya-zima-antikor-pri-teploizolyatsii-truboprovodov-doma-zhk-parkhomenko-new-8a-g-volgograd-foto-v/?sphrase_id=11485
https://nano34.ru/news/bronya-zima-antikor-pri-teploizolyatsii-truboprovodov-doma-zhk-parkhomenko-new-8a-g-volgograd-foto-v/?sphrase_id=11485
https://nano34.ru/news/bronya-klassik-zima-teploizolyatsiya-livnevki-zhilogo-kompleksa-v-samarskoy-obl-foto-video/?sphrase_id=11502
https://nano34.ru/news/bronya-klassik-zima-teploizolyatsiya-livnevki-zhilogo-kompleksa-v-samarskoy-obl-foto-video/?sphrase_id=11502
https://nano34.ru/news/bronya-klassik-ng-na-boylerakh-goryachey-vody-ao-ruzskoe-moloko-moskovskaya-obl-foto-video/?sphrase_id=11506
https://nano34.ru/news/bronya-klassik-ng-na-boylerakh-goryachey-vody-ao-ruzskoe-moloko-moskovskaya-obl-foto-video/?sphrase_id=11506
https://nano34.ru/news/bronya-klassik-ng-na-boylere-dvortsa-vodnogo-sporta-burtasy-g-penza-foto/?sphrase_id=11508
https://nano34.ru/news/bronya-klassik-ng-na-boylere-dvortsa-vodnogo-sporta-burtasy-g-penza-foto/?sphrase_id=11508
https://nano34.ru/news/nanesenie-bronya-antikor-ng-na-ugolki-vstraivaemykh-v-okonnye-proemy-pri-kladke-steny-g-penza-zhk-ze/?sphrase_id=11510
https://nano34.ru/news/nanesenie-bronya-antikor-ng-na-ugolki-vstraivaemykh-v-okonnye-proemy-pri-kladke-steny-g-penza-zhk-ze/?sphrase_id=11510
https://nano34.ru/news/vazhno-reportazh-po-tv-teploizolyatsiya-bronya-antikor-v-zhsk-g-belogorsk-amurskoy-oblasti-foto-prev/?sphrase_id=11521
https://nano34.ru/news/vazhno-reportazh-po-tv-teploizolyatsiya-bronya-antikor-v-zhsk-g-belogorsk-amurskoy-oblasti-foto-prev/?sphrase_id=11521
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HA MIOBPETENN
N 2604241

BhICOKOTEXHO TOTHYHOE AHTHKOPPO3ZHIHOE

TEILTOH3OISIIHOHHOE NOKPBITHE ¢
NOBBIEHHBIMH TEILTOTEXHHYECKHMH
XAPAKTEPHCTHKAMHM

laresroodaswend ). BOAPHHIEB AJTEKCAH P
BATEPBEBHY (RU)

() BOAPHHILEB AJTEKCAHIP BATEPLEBHY (RU)

Ne 2013107392

peresns 19 denpaas 2013 r.

15 noxipn 2016

19 despa

Tennousonsauna TpyoonpoBoaoB

JKOHOMMUA NPUN MOHTa)Ke TenaomnsonAaunmnm bpoHa moxet coctasnaTtb Ao 50% 3a cuer
MaNon TPYAOEMKOCTU PaboT 1 CPOKOB ee HaHeceHMs. TenonoTepun B OTONUTE/IbHbIN
nepuog (5160 yacoB) c ogHOro NOroHHOro meTpa TpybonposoAa, NPU NCNONb30BaAHUM
i/lsonﬂu,mm BpoHsa TonwmnHom cnoa 2mm, Ha 36,8% (nnm Ha 0,106 MKan) HUXKe nNo

‘CPaBHEHUIO C U30NALMNEN U3 MUHEPANbHOM BaTbl TOALWMHOM 60MM. Hanpumep, ans

Tpybonposoaa 100 n.m. Ten10nNo0TEPU COCTABAT:

“MwuH.BaTa: 0,394 (Tkan/51604 m) ® 100 (m) ¢ 640,7 (py6./Tkan) = 25 244 py6./5160y

BpoHsa: 0,288 (fTkan/5160u m) ® 100 (wm) ® 640,7 (py6./Tkan) = 18 452 py6./51604
Taknum 06pasom, UCMO/b30BaHNE CBEPXTOHKOM
Tenaousonaumm BpoHa No3BoAAET NOAYUYNTD
3KOHOMMIO HE TOJIbKO MPU MOHTaMe, HO U
nocne HaHeceHua, cpasy B npoLlecce

aKcnayaTtaumnn. Y4nTbiBasA BbllLEN3/TOXKEH- ~ ' ,
HOe€, aTaK e CPOK aKcnayaTaumm maTepu- //
ana bpoHa, moxHo caenatb BbIBO/J, uto Mm{'r"‘gguﬁmg

NAPOU3ONALNA
MmaTepuan BblICOKOIOPEKTUBEH HE TO/IbKO i

OLWHKOBAHHOE XENE30

EP@UsI

CBEPXTOHKAA TENAOW3OAAUMWA

No CBOMM TennoPpmn3n4YecKknm CBOMUCTBaAM,
HO M C 9KOHOMMYECKOM TOUKM 3pEHUA.


https://nano34.ru/documents/1912/
https://nano34.ru/documents/1912/

lNpnmeHeHue B HedpTerazoBoun
oTpacnm.

CEPTUDOUKAT POCCHIPCKHIA PEYHOR PETUCTP

(OBPEHHH

CBHETE/Ib BPEHIIA
TYPE

J3%TPe ST XTI
Copnaism ok FOCG U BTS4GAERTD o 5 A 910
NPO « Brony

CEPTHOHKAT COOTBETCTBHA
A

Cepindukat cootseTctBuA - CepTudMKaT COOTBETCTBUA O6Aa3aTeNbHbIN NOMKaPHbI CepTtudurar Ceptudukar

TFA3[MPOMCEPT 4 BHUWNKT ceptudmKar Poccuincknin peyHom PervcTp  Poccuiicknii MOPCKOW perncTp
[Npogykums obnagaeT paclumMpeHHbIM NakeToM CepTUPUKATOB, AOMYCKOB U UCTbITAHUI, 3as8BEHHbIX TENTOMU3NYECKNX U (PU3NYECKNX
XapaKTepucTuK: |
«[leknapauun CE; .

*TexHu4yeckoe CeungetensctBo MuHCtpon PO;
+TexHu4eckoe CeuaeTenbcTBO Pecnybnmku Eenapbe
*CaniTapHoe 3akrntodeHne EBpoCoto3a;
*MocCTtponCeptudurkaumns Ha Kaxkayro MoanguKaLnio;
- *3aknioyeHns BHUVXKT n BHUWDKT (OAO «PXOy);
‘CBI/ILI,eTeJ'IbCTBO MwuHucTepcTBa permoHanbHoro passutus Poccunckon CDe,qepau,MM B nvue
KunkomyHcTponcepTndmkauuu;


https://nano34.ru/documents/1877/
https://nano34.ru/documents/1877/
https://nano34.ru/documents/26176/
https://nano34.ru/documents/26176/
https://nano34.ru/documents/29241/
https://nano34.ru/documents/29241/
https://nano34.ru/documents/29773/
https://nano34.ru/documents/29773/
https://nano34.ru/documents/1913/
https://nano34.ru/documents/1913/

[IlpumeHeHVe maTepunanoB B
HedTerasoBou oTpacav

‘ MaTtepuansl cepum BpoHs akTUBHO UCNOSb3YOTCA 4SS PELLUEHUSA pasnuyHbIX 3agau

Ha obbekTax HedbTerazoBom oTpacnu. icnonb3oBaHne matepuanoB cepumn BpoHs

NO3BOJSISET CYLLECTBEHHO 3KOHOMUTbL [EHEXHble CPeACcTBa, Bblaensemble ans

OCYLLECTBMEHNE TENNOM3ONSALNOHHBLIX PaboT, NpK 3TOM, NOKPLITUS HE CO34al0T

AOMOMHUTESTbHOM Harpy3kn Ha KOHCTPYKLUUIO, HE U3MEHSIOT €€ reOMETPUYECKYIO
YT . dopmy, He HYXAIOTCS B MOHT&)XE AOMOMHNTENbHbIX KOHCTPYKLIMA U KpenneHun,

H | | OTSINYAKOTCS BbICOKOW PEMOHTONPUIOAHOCTBIO, AOSTTOBEYHOCTBIO, YCTOMYMBOCTLHO,

S | KITMMaTUYeCKMM HeratmBHbIM 3(PPeKkToM, a TaKke Harm4ymeM HEroprodmnx rnog

Moaudukaumm

Matepuanbl yCnewwHo NPUMEHANUCh Ha cnegyrwmx obbekTax:

OO0 "lNasnpom TpaHcras Bonrorpag", 3A0 "TamaHbHedTeras", Hukonaesckas
HedpTtebaza OO0 «AkTmB pynn», Hedptebasa Anbmepex,
HedTenepepabaTbiBatoLwmin 3aBog B HedpretoraHckom panioHe XMAO,
HedpTexpaHmnma, obopyaoBaHus n TpybonpoBoabl BapberaHckoM MeCTOPOXKAEHWM
“INykonn”, Hedprenposog OAO “TasnpomHedTb-HHI™(r. Hos6pbk)

MaTtepuarnbl ICNONb3YTCS HE TONbKO Ha TeppuTopun Poccuickon deaepaumm, HO U
3a ee npegenamu B HedtenepepabdatbiBatoLen n HedpTeaobbiBatoLLLEN OTPACHISIX.
Tak maTtepuanbi cepum bpoHs 6bInM MCNoNb30BaHbl B LIENAX TEMNNOBOW M30NSALMA Ha
obbekTax: TpybonpoBoge Knamanckoro HedpTsHOro mectopoxaeHuns, CuHA3sH,
peakTopHorax o6opygoBaHUsS U NaponpoBoAOB Ha HEPTEXMMUYECKOM NpeanpuaTUun,
€MKOCTHOM 0bopyaoBaHMn HedbTenpoBoaa
€MKOCTHble obopyaoBaHusa HedTenpoBoaa B Kutae.


https://nano34.ru/news/insulation-armor-with-fencing-of-the-pipeline-of-jsc-gazpromneft-nng-noyabrsk-photo/?sphrase_id=14198
https://nano34.ru/news/insulation-armor-with-fencing-of-the-pipeline-of-jsc-gazpromneft-nng-noyabrsk-photo/?sphrase_id=14198

[IlpyumeHeHne maTepumanoB B
HedTerasoBou oTpacav
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= S0 M Nl o AKnpakne kepamuyecknin TennonsonaTop B ryctoii Tekyyei KOMMO3MLMM M3 CUHTETUYECKOTO Kayyyka W aKpUioBbIX
" ‘ > \'2 s & O YA T ()
& C Taa A O it Bpors Ha 80% cocTouT n3 Mukpocdep, MOSIMMEPOB HAaxXoOATCH BaKyyMWU3MPOBAHHLIE KepamWUYeckne U CUMUKOHOBbLIE

0,
COOTBETCTBEHHO TOMbKO 20% CBA3yHOLLErO MUKpOCepbI, 3anorHeHHbIe BO3AyXoM 6orbLLero anameTpa
MOXeT NPOBOANTL TENMOTY 3a CHET CBOEN

TennonpoBoAHoOCTK. [pyras goNns Tennothbl
npmuxognTca Ha KOHBEKUUK U u3ny4vyeHue,
a MocKoJbKY B MUKPOCHEPE COAEPXKUTCS
NyYLINA N30NATOP BaKyyMm, TO NOTEpPU
TennoTbl He Benukn. bonee Toro,
6narogapsi CBoemMy CTPOEHU0, MaTepuman
obnagaeT HU3KOW TEMMNOOTAAYEN

C MOBEPXHOCTU, YTO U UrpaeT pPeLLaoLLyHO

posib B ero Tensiousmke. Mcnonb3oBaHue Mukpocdep pasHoro anametpa B coctaBe XKKTM «BpoHsa» asnaetcs
OOHVM M3 HaLLMX «HOy-xay». Mbl ncnonb3yem Tpu Buga MUKpocep pasHbiX AMaMeTpoB.
W c pasanuyHbiM COOTHOLLIEHNEM MOMOCTU CAEPHI K €€ CTEHKaM.
Paamep mukpocdep He npesbiwaeT 100 MKM.

CunukonoBas cchepa D200 mMkm

BakyymusupoBaHHas
kepamuyeckas mukpocepa, D100 Mkm

Cnoucrblii nonumep

CTpyKTYypupOBaHHble TakMuM 06pa3oM CUMMKOHOBbIE W BakKyyMU3UPOBaHHbIE Kepamuyeckue
MUKpOCthepbl CO34alT  3MAaCTUYHBLIA  CUMOBOW  Kapkac MOKPbITMS, 06nagarolmi  BbICOKUM
TEPMUYECKMM CONPOTMBNEHNEM, KOI(DDULMEHT TENNONPOBOAHOCTM NpK 3TOoM coctasndeT — 0,001
BT/m?2-°C. Monumep e, onnpasicb Ha 3TOT 3MacTUYHbIN Kapkac, 06pa3yeT NpodosibHO CIIOUCTYHO
CTPYKTYPY B BUAe NMEHOK, pa3ferieHHbIX BO3AYLIHbIMU TOHYaULLUMKU 3a30pamMu.

CBerHMBKaH Tennooraaya C NOBEpPXHOCTH B Opr)KaIOI.I.IHﬁ BO3AYyX

T

bnaropaps cBoeMy cTpoeHunio, Matepuan obnagaer HU3KOM Tennoomaqeq
C NOBEPXHOCTH, YTO M UIPAET PELLAOLLYIO PONib B €50 Tenn0qIu3nKe.



cucremMme TepmMo-KencoB

PacueT 3amMmeHbl NeHONO/INypeTaHa B

P
BOJIr Or PAACKIN l)l ll }l s

WHHOBALIMOHHbIW
PECYPCHBW UEHTP CEEPXTOMKAA TENAOMIOARLNA

MaTteMaTEIeCKHEH pacdeT
3amMeHB! HeBONOIHYPeTaHa ¢ KodpPHEOHEeETOM TemnonposoarocTH 0,03
Br/(M+°C) (Toamuara 100 mm) Ba Bpons.

1) HcxoaHsle AaHHEIE:

ITenononuypemar (100 an)

k= 0.03 (Br/m’K) — TenI0mpoBOAHOCTE MATEPHATA;
Om= 0.1 M.

JKKT BpoHa:

k5=0.001 (Br/»r'K) — pacueTHas Ha OCHOBAHHH HCIIBITAHHH (CM. IPHIOKEHHE
«CIIHCOK HCIIBITAaHHH );

05 = HCKOMOE 3HaYeHHe.

PACYET.
1. Ompegeuy CONPOTHBIEHHE TemIonepeaade npH An= 0.034.
ITenononuypemar (100 am).

Ro=333

2. CpaeaaM XKT Bpors ¢ nexHononypemarom
(100 ax) B ompegenHM TpedyeMyIo TOMIHHY Bpons.

On _ O
Aas g

Orxyma. 85 =3.33-10% M
OkpyTIfeM 30 KOHCTPYKTHBHOH TOIIIHHEI 3.5 MM.

Hoaygaem:

ITenononuypemar (100 mm) (100 am; 3=0,03 Bm/m*K) = 3,5 mm KKTM
BpoHi.

www.nano34ru CE & D ro i @en C © G L B @ ©CIHI

CornacHo Tensio-TEXHNYECKOro pacyeTa, NOTPEOHOCTb B TEMMNOU30MSALUNOHHbIX
Martepuanax cepum «bpoHsay, B Lensix 3ameHbl NeHononmypeTaHa B CUCTEME TEPMO-
Kencos, coctasuT: 3,5 mm moandumkaummn «bpoHsa Knaccuk» nnun «bpoHa Knaccuk HI».

[Mpn aTOM, crneayet OTMETUTb, YTO NOMUMO OYEBNOHOIO COKpaLLEeHUs Tpebyemoro ans
pasMeLLeHNs TENNON30NALMM NPOCTPaHCTBA, NPENMYLLIECTBOM Ucnonb3oBaHusa XKKTM
«BpoHsa» BbICTYyNnaeT BO3MOXHOCTb CO34aHMUs HEroptoyen Tennon3onsaumMoHHON
cuctembl, obnapatrollen aaxe 6onee BbICOKOW CMOCOOHOCTLIO K COXPaHEHUIO
(yaepxaHuto) Tenna yem 100 mm IMI1Y ncnonb3yemoro B 4aHHbIA MOMEHT.

[Mpwn AgaHHOM TONLWMHE, NOTPEOHOCTL B TENNOM30MSALUMM Ha 1 M2 COCTaBUT:
- [lpu ocyliecTBneHMM HaHeECEHUST MaTepurana py4HbiM cnocobom — 3,85 n;
- [lpu ocyLiecTBNeHNMM HaHECEHUS MaTepuana annapaTtHblM cnocobom — 5,1 1.

[Mpu ycrnoBumn NOKPbITUA HAPY>XHOW YacTn BHeLWHen obcagHom Tpybbl D-324 Mm,
notpebHocTb maTepmnana Ha 1 M.I1. cocTaBur:

- [lpwu ocyliecTBNeHUM HaHECEHUS MaTepurana py4HbiM cnocobom — 3,93 n;

- [Npwu ocyLiecTBNeHMM HAHECEHUS MaTepurana annapaTtHbiM cnocobom — 5,2 .

[Mpw ycrnioBumn NOKpPbITUA HAPY>XHOW YacTn BHeLWHen obcagHom Tpybbl D-324 mm,
notpebHocTb MmaTepmnana Ha 50 M.I1. cocTaBuT:

- [pwn ocylwecTBneHMn HaHeceHss matepuara py4HbiM crocobom — 197 n;

- [Npw ocyliecTBNeHMM HaHECEHUST MaTepuana annapatHbiM cnocodom — 260 n.



Kom6uHnpoBaHHoOe peLueHue B
cucTemMe TepmMo-KencoB

1) Bo3gyx
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2) 1.5-2.0 cm

3) NeHononunypetaH
4) bpoHs Knaccuk / Knaccuk HI

N
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5) CTeHku kenca
6) BpoHs lant

[MoMMMO 3aMeHbl NeHononNnypeTaHa Mol NpeanaraemM ansrepHaTMBHOE
pelleHne, rae B KOHCTPYKUUM TEPMO-KENCOB ByaeT NCNoNb30BaTbCS
TensIoN3oNALMOHHBIN MaTepuarn bpoHa BMecTe C neHononuypeTaHoMm.
[Mpn HaHeceHUn TENNOU3ONALMOHHOIO MaTtepmnarna BHyTpu
KOHCTPYKLNN TEPMO-KENCOB DyAeT HAHOCUTbLCA MaTepunan bpoHs
Knaccuk / Knaccuk HIC TonwmHon 1-2 MM, 4yTo ByaeT aKkBMBaneHTHo 4-8
cm [1TY.

[Npn HaHEeCeHUN TENNON3ONSALUMOHHOIO MaTepuarna ¢ BHELLHEN
CTOPOHbI KOHCTPYKLUUM TEPMO-KENCOB NOTPEeByETCA BbIMNOMHEHME
KOMOMHNUPOBAHHOW CUCTEMBbI MOKPLITUI, 3anaTeHTOBAHHOM U
HEOAHOKPaTHO NPUMEHSIEMON, 8 UMEHHO KOMBMHaLNK
TENNon30NALMOHHOIO NOKPLITUS cepun BpoHs (BbIGpaHHOW TOMLWMHBI);
Npocnonkn NokpbITUa bpoHs NanT (1,5 mm)-BbicTynatoLwen B ponm
BO34YLLUHOW NPOCIOWKN, TMAPOUN30SIALMOHHOIO cCocTaBa Ha OCHOBE
CUHTETUYECKOro Kaydyka (1,5 MM) ,BbICTYNaloOLWEro B PONN XUMUYECKU
N MEeXaHUYeCKM YCTOMYMBOTO MOKPbLITUS.

[Mpy HE3HAYMTENBLHOM YBENUYEHUUN TOSLLNHBLI TEPMO-KENCa,
AOCTUraeTcs TeNSTION30NALMOHHbBIN 3PdEKT CONOCTAaBUMbIN C TOYKN
3peHund Tennodnankm ¢ ycTaHOBKOW OOMOMHUTENBHOIO aHanorm4Horo
Kenca TepMuyecknin spdekT conocTtaBUMbIN

7) BpoHsa AkBabrok Okcnept



PernameHT npoBeaeHUs paboT
C maTepuasiamMmum cepmuvi bpoHs

TpaHcnopTUpoOBKa W XpaHEHWe matepuana ocyLlecTBnseTca nodbiM BUAOM TpaHCcnopTa, npu
Temnepatype ot +5°C go +30°C B NNOTHO 3aKpbITOW Tape, BOAanM OT MNPSMbIX COSHEYHbIX
nyyen, Npyn BNaxKHOCTU Bo3ayxa He bonee 80%

HaHeceHne maTepuana nponssBoguTCA Ha npenBapuUTENnbHO MOArOTOBIIEHHOE (He 3racTUYHOe,
HEe [MSHUEBOE, KpauHe XenaTternbHOo-3arpyHToOBaHHOE) oOcHoBaHume. MaTtepuan HaHocuTcs
nocrnonHo no 0,5 mMm, ¢ cobnogeHnem 24-x 4acoBOWM MEXCIIOMHOM CYLUKM OO0 OOCTUKEHMS
Tpebyemol COBOKYNHOW TOMLLUMHBI MOKPbITUSI.

TemnepaTtypHbii PeXMM HaHEeCEeHUs MOKPbITUA cocTaBndetr - or +12°C — Temnepartypbl
Bo3ayxa, or + 15 °C — Temnepartypbl OCHOBaHWA W MOALEPXKMBAETCA Ha MPOTSHKEHUU
HaHECEHUSI BCEN TOSLLMHbI MOKPbLITUSA U €€ CYLLKN.

MaTtepuan HaHOCATCA py4YHbIM CNOCO60M NPU MOMOLLM ManNApPHON KACTU, NMMOO MEXaHUYECKUM,
npy NnomMoLLm annaparta 6e3so3gyLuHoro pacnoinieHns Graco Mark V, VI, X.

AOresnst NOKpbITUA K cTann B YNCTOM BUAE — He meHee 1 MTla;
K 3arpyHTOBaHHbIM NOBEPXHOCTAM — He MeHee 1,63 Ml1a;
K mactnkam — He meHee 1,8 Mla.

TennonsonsauMoHHbIe MaTepuanbl cepun BpoHs ycToMYMBbLI K BO3OENCTBUIO Briarn / Bogbl, a
Takke 5% pacTBOPOM LLEMNOYN U KUCNOThI

MonesHbIn cpok akcnnyataumm bpoHa Knaccuk n BbpoHs knaccuk HIT Ha OTKpbITOM BO3ayxe
coctasngetr or 10 netr B noMmelwleHnn OT 42 neT, TeMnepaTtypHbi pPexXum 3KChnyatauuu
NOKPbITUA COCTaBISET:

ana mogndukaummn bpoHs Knaccuk — ot -60 go +200;

ana mogudumkaummn bpons Knaccuk HI — o1 -60 go +120



TexXHKOo-3IKOHOMUYecKoe 060CHOBaHue

TexXHUKO-3KOHOMMYECKoe 060CHOBaHUe Lieniecoobpa3sHOCT UCMONb30BaHUsA
TensoN30NALUMOHHOIO NOKPbLITUA cepumn BpoHsA, no pe3ynsTratam NPoO6HOro HAaHeCEeHUA Ha y4acToK
Tpyb6onpoBopaa, ropoa. Kanunudrpaa, AO “PX[”

B npeacraBneHHom TOO paccumnTaH cneayrowmin 9pdekT oT NPUMEHEHUST CBEPXTOHKOMO
TEnnon3onsaLMOHHOro NOKPbLITUA BpoHA B cpaBHEHUN C UCMONb30BaHMEM MUHEpPabHOW BaTbl:
CHmxeHne obLLen CMETHOM CTOMMOCTM Ha 3aKyrnKy MaTtepuarnoB U BbiNOfNHEHNEe paboT Ha 51%
PacuetHaga TennonpoBogHocTb coctasuna 0,001 BT/m*K, yTto noaTeepxaaeTt 3adBrneHHble
XapakTepucTUKM 3aBO4OM NpounssoauTenem

[MponsoLwwno cHXeHne TeMmnepaTypbl Ha MOBEPXHOCTM nNapoBoro kotna ¢ +139 no +45,5 C

lMponsowno cHmxeHne Temnepatypbl ¢ +104 C go +32,5 C Ha NOBEPXHOCTU APEHAXKHOIO
KOHOeHcaTonposoga

Ha nsonnpoBaHHON NOBEPXHOCTU NepcoHan Mor 6eCKOHEYHO oMo AepXaTb PYKY — KOXHbIA MOKPOB He
MCMbITbIBaN HUKaKoro guckomdopTa, abcontoTHo GesonacHo Ansa nepcoHana

TexHUKO-a3KOHOMUYECKOe 060CHOBaHUe Lernecoobpa3HOCTU UCNOSb30BaHUSA
TEnsIoM30nsILMOHHOIO NOKPbLITUA cepun BpoHsA, Npu yTenneHun orpaxaaromnx KOHCTPYKLUNA, NO
pe3ynkrataMm UcnbITaHUN Ha 0O BLEKTe OKTAOPbLCKOU AnpeKuMu no aHeprood6ecne4veHuro AO “PXLI’

B npeacraBneHHom TOO noaTteepxaaetcs LenecoobpasHocTs NpumeHeHns T BpoHs 1 ykasbiBatoTcA
crneayowme npenmyLlecTsa nepes UCrnorb3oBaHMEM MUHEPANOBATHbIX NINT:

* CHwxeHne ncnonb3oBaHnsa TpyaoBbIX pecypcoB Ha 1326 4yen-4yacos.

* CHWXeHne BpeEMEHM UCMNOMNb30BaHMsS CTPOUTENbHbBIX MalUMH Ha 29,5 Mall-4aca

» CHwxeHue 3aTpart, CBsA3aHHbIX C 9KCnyaTtaunen MalimH n mexaHmamos Ha 8660 pyo6.

» CHwxeHue 3aTpaTt Ha NpoMn3BOACTBO paboT un 3akynky matepuanos Ha 41 655 py0.

* B cpegHem, akoHoMUs OT ncnonb3oBaHusa TI bpoHa 3a 10 net ncnonb3oBaHus coctasut 1 953 908

pyo.




QR KoAbl HA 3J/1IeKTPOHHbIE pecypchbl

CnNncokK ncnbiTaHNU

000 HNO «bpors»

EP@HA =

1o Mecty wnpocs

Chucox acex namux uenumanul, saxwmenuis, domycrve, cepmudusamos "0 meniofumeecxux u
uneckux cooliemeax Bpons” wa 13,01.2032;

Midopmanmonnoe mncumo.

Hacmosuum nucsmav coobuqaen Bas:

Xomuw obpamums Bawe suusanue na mom daxm, wmo wawi Mamepuar
nawocumen Kk Kpacka moawwwoi om 1 0o 4 MM, Komopuii AeiRemcA
amMocepocmoikun Mamepuaron u ne enummsaem erazy. Ilepenaow eraxcnocmu u
mesnepamypnozo pexcusa dix namers Mamepuasa we xpumuanw. Taxuw obpasos,
KOMPOUUCHM MERIONPOCOINOCII IuOKDEL Kepasunecxois menousorsnuu Bpous na
scex duanazone memnepamyp om -60 do +200 zpadycos LleTucus 0CMaenics HEwIMENNIN
w pasusn 0,001 Bm/(w-C).
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