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Hacrosiwiee PykoBOACTBO nNpeAHA3HAYEHO AN MNPOEKTUPOBAHMS M  YCTPOMCTBA
KPOBESNbHbIX NOKPbITMI ¢ npumeHeHnem MBX (nnacTMUUMPOBAHHBIM NOAMBUHMNXOPUA)
mem6paH, Bbinyckaembix Kopnopaumeit TexHoHUKOJIb nop TOproBbiMM MAPKAMM
LOGICROOF n ECOPLAST.

AauHoe Pykoeopcteo paspabotraHo B paseutve rmaesl CHull 11-26-76 «Kposnmu.
Hopmbl npoextupoBaHua». HekoTopble KOHCTPYKTUBHbIE pelUeHMs, MNpUBEAEHHbIE
B OOHHOM  pPYKOBOACTBE, MOFYT  OTAMYATBCS  OT  PELEHMHM, MPUBEAEHHbIX
B CHull 11-26-76 «Kpoenu». D10 0bbSICHAETCS TEM, YTO B nepuop paspaboTKM AAHHO-
ro AOKYMEHTO OTEYECTBEHHbIE MATEPMAsbI TAKOrO TUMA He BbIMYCKANMCb, a 3apybexHbie
He NOCTABNSNMUCH, MO3TOMY KPOBJIM U3 NONMMEPHbIX MeMbpaH He nognaaaioT nod Tpebosa-
HUSl HEKOTOPbIX NYHKTOB yka3aHHoro CHull.

Bce umywecteeHHble npaea HaO «PykoBoacTBO NoO MPOEKTUPOBAHMIO U YCTPOMCTBY KpPO-
genb u3 nonumepHoix membpan LOGICROOF 1 ECOPLAST Kopnopaummn TexnoHUKOJ1b»
npuHagnexat 3AO «TexnoHUKOJb».

LUutpoBaHMe AOKYMeHTa pomnyckaeTcs Tonbko C ccbinkol Ha Hacroswee Pykoeopctso.
PykoBopcTBo He MOXeT 6bITb MOAHOCTBIO MAM YACTUYHO BOCMPOU3BEAEHO, TUPAXMPOBAHO
U pacnpocTtpaHeHo 6e3 paspewenus KposensHorn Komnanun «TexnoHUKOJ1b».

Mpu paspabotke HOPMATUBHOM M NPOEKTHOM AOKYMEHTALMM PEKOMEHAYETCS MCMOoNb3o-
BATb OTMEYaTAHHble TMnorpadckum cnocobom sk3emnnspbl gokymeHtd. OTnevyaraHHoe
TMnorpagcknum cnocobom Pykoeoacteo moxeT 6biTh nonyyeHo y aunepoe Kopnopaumm,
a Takxe npu obpawenun B Cnyx6y Texuuueckon [Mopnepxku Kopnopauuu
TexHoHMNKOJ1b: 129100 Mockeaq, yn. Tunspoeckoro, a. 47 ctp. 5, ten 8 800 200 05 65,
dakc (495) 925 81 55, e—mail: pvc@tn.ru.

MonHbIM cnvcok M3MeHeHMM M pononHeHu Kk PykoBopcTey Haxoamutcs Ha odbUUMANbHOM

carite WWW.LOGICROOF.RU
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OJHOCITOMHBIE KPOBJIN M3 MOJIMMEPHBIX MEMEPAH KOPMOPALIMM TEXHOHUKOJ1b

HAK YUTATb MAPKUPOBHKY NOJIMMEPHbIX MEMBPAH

LOGICROOF 'V-RP

TN NOJIMMEPA HAJIUMUE APMUPOBKU

V - Vinyl (NBX) RP - Reinforcement Polyester
ApMupoBaHME NOJINICTPOBOM CETKOM

SR - Sine Reinforcement
be3 apmupoBaHus

GR - Glassfiber Reinforcement
ApMUpOBAHME CTEKIIOXONCTOM MK
$nbpoBONOKHOM

T

LOGICROOF V-RP MBX meMbpaHa, apMMPOBAHHAS NONM3CTPOBOM CETKOM

LOGICROOF V—GR MBX meMbpaHa, apMUPOBAHHAS CTEKSIOXOSICTOM MAM
$1bpoBonokHOM
LOGICROOF V-SR MBX meMbpaHa, HeapMHUpPOBAHHAS

LOGICROOF V—RP ARCTIC MBX meMbpaHa, apMUPOBAHHAS NOMICTPOBOM CETKOM C
ynyuweHHoM rubkocTbio Ha Bpyce

ECOPLAST V-RP MBX membpaHa, apMMPOBAHHAS NOAUICTPOBOM CETKOM

MBX meMbpaHa, apMUPOBAHHAS CTEKJIOXONCTOM MM

ECOPLAST V-GR
$nbposonokHOM

ECOPLAST V-SR MBX MemMbpaHa, HeAPMMPOBAHHAS
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0 NOJIAMEPHbIX MEMBPAHAX

MonumepHbie Membpanbl TexHoHUKOJ1b — cospemeHHbie
rMAPOU3ONSALUOHHBIE U KPOBESbHbIE MATEPUATbI, C KOTOPbIMM
CBS3AH NPMHLMUMNMANBHO HOBbIM NOAXOA K YCTPOMCTBY KPOBIIM U
COBEPLUEHCTBOBAHMIO TEXHONOTMUM FTMAPOU3ONSALMM.

MNonumepHas KpoBns oTAMYAETCS HOAEXHOCTbIO, 31ACTUYHOCTbIO,
NOBbLILUEHHOM CTOMKOCTbIO K ATMOCHEPHBIM M KTMMATUYECKUM
BO3AENCTBUSM.

MNMpuMeHeHMEe KPOBENBHBIX U TMAPOU3ONALUOHHBIX MEMOPAH 0COBEHHO
3¢ dEKTMBHO U IKONOrMYECKM ONPABAAHO HA KPYMHbIX KOMMEpPYECKUX
KPOBASX, KOTAA KOYECTBO M CKOPOCTb MOHTAXA SBASIOTCS 3HAYMMbBIMM
daKkTOpaMM ANs 3aKA3YMKA.

MonumepHbie Membpanbl TexHoHMKOJ1b o6napatoT anactMyHocTbiO
B LUMPOKOM AMANA30HE TemnepaTtyp, cTomkocTeio K YD nsnyyenuio
M arpeccMBHOMY BO3AENCTBUIO OKpYyXatowen cpeabl. OgHon us
ocobeHHocTen Membpan TexnHoHUKOJTb saensetcsa 6onbwas, no
CPOBHEHMIO C TPAAULMOHHBIMA MATEPUANAMM, LWUIMPUHA NONOTHA, YTO
nossonset nofaobparTb ONTUMANbLHBIM PA3MEP PYNIOHA ANS KPbILUK
no6biX KOHPUIYypPaALMHI U CBECTU KOSTMHECTBO LUBOM HA NONUMEPHOM
KPOBNE K MUHUMYMMY.

MNonumepHoie Membpanbl TexnoHUKOJIb npounseoasTtcs Ha nepeom

8 Poccum 3asope no npounseoactey MBX membpaH nosnHoro umkna -
3asope «Jlogxmnkpyd». 3aech paspaboTaHbl YHUKANbHbIE TEXHONOMMU
no usrotosneHuio NBX MeMbpaH, pasBuTa cucTeMa TEXHUYECKOM
noaAepXKHM, CO3AAHA CUCTEMA CEPBUCA NO paboTe C KNMEHTOM.

MonumepHoie Membpanbl TexHoHUKOJTb - nuaep npoaax KposenbHbIX
U TMAPOU3OSISALLUOHHBIX MOTEPMASIOB HO CTPOMUTENBHOM PbIHKE

Poccum m ctpan 6anxHero 3apybexbs. K Hauany 2010 ropa 6onee

15 MAH. M? KpoOBENb KPYMNHBIX TOPrOBbIX LLEHTPOB, NOTMCTUHECKUX U
NPOMU3BOACTBEHHbIX KOMMIEKCOB, PpefepanbHbIX 06beKTOB HOAEXHO
3awmuieHbl cuctemamu Ha ocHoee MNBX membpan. Ha cerogHawmHmim
peHb 45 % pbIHKA OfHOCNOMHBIX KPOBESb M3 NOMMMEPHBIX MEMBPaH
npuHapnexar membpanam TexHoHUKOIJTb.

Beibupas kopnopaumio TexnoHUKOJIb Bei nonyuaete HagexHoro
NapTHepQa, FApAHTUPYIOLLEro KQYECTBEHHbIM U HaAEXHbIM MaTepuann,
MOMOLLb B €F0 MOHTAXE M FPAMOTHbIM NOA60P BCEX KOMMMEKTYIOLMX.

-y
LOGICROOF  ECO'PLAST -

MONAMEPHLIE TIPOM3ONSUMOHHBIE MEMEPAHbI IONMMEPHLIE TMIPOU3ONALIVIOHHSIE SKOMEMEPAHI ‘
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Ne1 CPEQAU CTPOUTENIbHBIX CUCTEM

«llenas HagexHbie CTPOUTENbHBIE CMCTEMbI JOCTYTHLIMM,
Mbl 3060TUMCS O KOMpopTe noTpebutenesi Hawen npoayKunm

T E x H 0 Hn npouBeTtaHnUu 6M3H9C0 HaLwnx napTHepos»
m Muccna Kopnopaumn TexnoHWKOJIb
CTPOUTEABLHbBIE Koprnopauus TexHoHUKOJIb BBOAMT B MpaOKTMKY KOMAAEKCHBIM nogxom
CUCTEMBI K YCTPOMCTBY KpPOBEMb, Npeanaras noTpebuTenio roToBble TeXHUYecKue
peweHus. JTlobOM 3neMeHT 34aHMA COCTOMT M3 MHOTMX KOMMNOHEHTOB,

KOTOPbIE AOSIXHbB OPraHMYHO COYETATLCA APYr C APYrOM, — TOMbKO TAK

obecneunsaeTtca 3GPEKTUBHOCTb, KOK OTAENbHbBIX KOMMIEKTYIOLIMX, TAK M BCel noctpoiiku. [lopbop
TOKMX KOMMOHEHTOB — 3Q[a4a HEenpocTas, Tpebylowas CneuuanbHbiXx 3HAHMM M onpeneneH-

Horo onsbiTa. Mmenno nostomy crneumanuctsl Kopnopauum TexnoHMKOJIb, ocHosbiBasics Ha
GOraToM OMbITE M HAKOMIEHHBIX 3HAHMAX, PA3PABOTANIM BCE HEOOXOAMMbBIE KOMMIEKTYIOWME:
TennounsonaumoHHsle marepuansl TexHoHUKOJIb, napousonsumonHsie nnenkn TexHoHUKOJIb,
teneckonuuyecknn kpenex TexHoHUKOJIb, esopoHku TexnoHUKOJIb, paspenutensHbie cnowm
Ha ocHoBe nonuadupa mnu creknoxoncrd, knem—repmetnukn TexHoHMUKOIJIb.... M s1o paneko He
NOSHbINM NepPeYeHb aKCeCCyapOB, BXOAALLMX B KOMMIEKTAUMIO KPOBENbHOM cucTtemsl. KauecTso Bcex
KOMMOHEHTOB CCTEMbI MOATBEPXKAAETCS FAPAHTUEN OT NPOU3BOAMUTENS, KOK HO BCE KOMMIEKTYIOLLME,
TAK 1 Ha roToBble pewenus oT TexHoHWKOJb.

NEPEAOBOW NOAXOA K NPOU3BOACTBY

Poccuitcke knumatuyeckne ycrnosus HOKIOALIBAIOT
onpegeneHHole TPEOOBAHUS K KAYECTBY MOMMMEPHLIX
membpaH. Cornacurecs, eBponenckue yCrosms Aanekm
oT poccuickux. [osTomy CTaHBAPTHLIE eBponenckme
MQTEPMANBI MOTYT NpUMeHsToCs B Poccum ¢ Gonblummu
OrPAHMYEHUIMMU.

Kopnopauus TexnoHUKOJ1b nowna no nyt cozaarus

COBCTBEHHOIO NPOAYKTA, B KOTOPbIN BIIOXMIQ BeCh 15-

TU NIETHUM OMBIT NIMAEPA KPOBENbHOrO pbiHka Poccum.

Cneumnanuctsl Kopnopaumm TexuoHUKOJIb cosmect-
HO C 30MAAHLIMM NAPTHEPAMM CO3AAMM U OTPADOTANU YHUKANbHBIE PELENTYPbl C UCMONb3OBAHMEM
COBPEMEHHBIX BHICOKOKAYECTBEHHbBIX CTABUNM3ATOPOB, NAACTUGUKATOPOB U APYTHMX KOMMOHEHTOB.
Haubonbluiee BHrmaHKe yaeneHo sawute nonumepHbix Membpan TexHoHUKOJ1b ot BospencTeus
ynbTpaduonera, KOTOPbIM OKA3bIBAET OCHOBHOE pPA3PYWAIOLLEee BO3AEHCTBME HA Nobbie
KpOBESbHbIE MATEPMANbl. BeeaeHne B BEPXHUIA CIIOM BbICOKOKQYECTBEHHBIX CTABUIM3aTOPOB U YP-
bUNLTPOB aenaeT Hawm MeEMBPAHbBI YCTOMUYUBBIMM K yRbTpaduoneTy v HogexHo bnokupyet notepio
nnactudukatopos ¢ noeepxHoctu MNBX marepuana. Hawwm nonvmepHbie membpaHsl He cogepXaTt
CBMHEL, v 1pyr1e KOMMOHEHTHI, 3anpeLueHHsle B EBpone, uto nenaet ux akonoruyecku 6e3onacHbIMK,
HEe OKA3bIBAET BPEAHOTO BAMAHMA HA OKPYXAIOLLYIO CPELY M YMEHbLLAET yAENbHbIM BEC.

[MpoBeneHHbIE UCMBLITAHKWSA [OKA3AIU BbICOKYIO HOAEXHOCTb M CPOK Ciy>X6bl MOAUMEPHBIX MEMBPAH
TexHoHMNKOJIb He merHee 30 net npu tonuwmHe scero nuws 1,2 mml

© 2010 LOGICROOF
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HAYYHbIE UCCNIEAOBAHUA

Hecreyiowme 8 Poccun TOCTol HO ucmbITaHKMA He MoOryT

YUYMTBIBATL BCE OCOBEHHOCTM MOMMMEPHBIX  MEMOPAaH,

MOCKOJMbKY B MEPUOL CO3LAHWA MATEPMASBI TAKOrO KIIACCa

B HAOWEN CTPOHE He TNPOM3BOAMIMCL, A WMMMOPTHLIE

He noCTaBAsSIUCL. [lO3TOMY TexHuyeckue yCrnoems HQA

nomumepHole  membpansl  Kopnopaums TexHoHUKOJIb

Co30ang,  OMUMPOsACh  HA  €eBPOMNEeWCKMe  CTAHAApPTHI,

pa3paboTaHHbie € y4eTOM OCOBEHHOCTEM CMHTETMHECKMX

MaTtepuanos. Jlabopatopus 3asoaa «Jlogxmkpyd», OCHAWEHHASR MO NOCAEAHEMY CNOBY TEXHUKM,
MO3BOMSET HE TOMNLKO UCMLITHIBATE TOTOBYIO MPOAYKLUMIO HQ COOTBETCTBME HOPMAM, HO M MOAENUPO-
BATb NMPOM3BOACTBEHHBIM UMKN B NAOOPATOPHBIX YCIIOBMAX AfS COBEPLUEHCTBOBOHMUS COOCTBEH-
HoW dopmynsl [1BX komnayHaa.

Hanpumep, obuienssecTtHoe MUCMbITaHWE HA TMOKOCTb OObIYHO MPOBOAMTCS HA Opyce C paauy-
com 5 mm. OgHako 6onee NPABUALHO MPOM3BOAWTL MPOBEPKY MOMMMEPHbLIX MeMBPaH npu
HU3kMx TemnepaTtypax no metoauke EN 495-5 — na danbuesansHom annaparte. 3ayacrtyio
TOKOE UCMBITOHWE BLISBSET PeanbHOe KAYecTBO MEMBPAaHbI B OTIMYME OT PEKIIAMHbIX MPOCMek-
To8. JlabopaTopus OCHALLEHO YCTAHOBKOMM MCKYCCTBEHHOIO QTMOCHEPHOrO CTAPEHMUS, KOTOPLIE
UMUTUPYIOT PEANbHbIE YCIIOBKUS SKCMNyaTauumM membparsl Ha kpoene. Bce nonumepHsle MeMbpa-
Hbl TexHoHUKOJ1b npoiwinu mcnbiTauus Ha cTapeHune — 370 nossonuno cneunanuctam Kopno-
PALMM TAPAHTUPOBATH UX BOSITOBEYHOCTb.

3KCTPY3UOHHbIW CNOCOB NPOU3BOACTBA

Koprnopauus TexHoHUKOJIb onupaetcs Ha nocnepnme
LBOCTUXEHUS TEXHWMKM, M KAXAAS TEXHONOrMYEeCKas mMHMS,
ycTaHosneHHas Ha 3asogax Kopnopaumu, yHukansHa.

He cTana mckmoyeHnem U 3KCTPY3UMOHHAS IMHMS MOMHOTO

umkna no npouseonctey [NBX membpaH, yctaHosneHHas Ha

3asope «Jlopxukpyd» B 1. PasaHu. DKcTpy3moHHbIM cnocob

npounseoacTea bonee 3pbekTUBEH U TEXHONOTUYEH B OTIMYME

OT TPAAMUMOHHBIX METOLOB, MONYYMBLUMX PACMPOCTPAHE-

Hue Ha 3anage 6onee 30 net Hasaa. MIMenHo oH nossonseT

Nony4YaTh HEMPEB3OMAEHHbIE KOYECTBA MATEPUANA: MAEANBHYIO FOMOreHHOCTb COCTABA, OTCYT-
CTBME MYCTOT MO BCEH MOBEPXHOCTM MEMOPAHbL, O COOTBETCTBEHHO W BLICOKME MEXOHMYECKME,
B TOM YMCIE, TMBKOCTHbIE CBOMCTBA M NOSTHOE OTCYTCTBME BOJAOMNONOLLEHMS.

Boicokas cTeneHb aBTOMATM3ALMM NMPOM3BOACTBA MO3BOMMIA CO3[0Th MHOFOC/IOMHbIA MaTepuan
C rOPAHTUPOBAHHOM CTABMABHOCTBIO TOMAWMHBI 3AWMTHOTO M TMAPOUIONAUMOHHOTO CIOEB.
YCTAQHOBMEHHbBIE HO NIMHWMM ABA AATYMKA KOHTPONS TOJSILMHBI MU CUCTEMA OMTMYECKOTO KOHTPONS
nosepxHocTn raparHTupytoT 100%Hoe otcyTcTeue pedekTos.

YHukansHas rPABMMETPMHECKAA CHUCTEMA MNPUTOTOBJIEHNA CMECH, OCHALLEHHOA KOMI'IhIOTepHOﬁ
CUCTEMOM ynpaeneHuda, no3BondeT HA OCHOBOAHMKU YTBEPXAEHHbIX PeEeUenTypHbIX KAPT TOYHO
LO3NPOBATL BCE KOMMOHEHTbI CMECH, UCKITIOHAA BO3MOXHOCTb ownbKM.

Paspen 1
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NPOYHOCTb

OrHECTOMKOCTb

MpoyHOCTb — 3TO BAXHOE CBOMCTBO KPOBENbHOM MEMOPQaHbI, KOTOpOe
onpenenseT ee cNOCOBHOCTb COMPOTMBAATLCA BETPOBLIM HArPY3KAM, Ten-
NIOBBIM M MEXOHWYECKMM BO3LAEHCTBUAM. Bbicokas MpOYHOCTb XM3HEHHO
HEOBXOAMMA B CMCTEMAX C MEXAHWMYECKMM KpenneHuem. [MpoyHOoCTHbIe
CBOWMCTBA NOIMMEPHBIX MeMBpaH Ha 95% obecneunBaloTcs cneunanbHoM
apMUpPYIOLEN CETKOM U Nuiib HA 5% onpeaensioTcs NPOYHOCTBIO CAMMX
MNBX cnoes.

MunumansHas  npoyHocTs  nonuMmepHbix  Membpan  TexHoHUKOJIb
coctasnaet He meHee 1100 H Ha nonoce wupuHoit 5 cm no Bcen nnowaam
maTtepmana. OcobeHHO BAXHBIM 3TO SBSETCA A1 CUCTEM C MEXAHUYECKMM
KpenneHUem, KOTLA KPEMEXHble 3EeMEHTb YCTAHABAMBAIOTCS B KPAW
NONOTHULLA MEMBPAHBI. [1pK MEXAHUYECKOM KPENNEHUM HEAPMUPOBAHHbI
KPOM BbIAEPXMBOET B [BA PO30 MEHbLUYIO HATPY3KYy MpM BETPOBOM
BO3OENCTBUM, YEM APMMPOBAHHbLIA. A BEAb MMEHHO HO 3TOT Y3KMI KPQAW
WKMPUHOM 3 CM MPUXOAMTCS OCHOBHAS HArPYy3Ka MO YAEPXAHUIO BCEM
KPOBAM. DTO 3HAYMT, UTO KPENexXeW AN 3aKpenneHus MemMbpaHbl ¢
HEapMMPOBAHHLIM Kpaem noTpebyeTtcs B ABa pasa bGonbwe, yem ans
MeMbpaHbl ¢ apMUPOBAHHBIM Kpaem. Kpome 3Toro, cneayer yyecTts, 4To
B MEMOPAHY € HEAPMMPOBAHHBIM KPAEM LUMPUHON 2 METPA HEBO3MOXHO
YCTQHOBMUTb BCE HEOBXOAMMBIE MO PACCHYETY KPEMAEHUs, 1 MOHTOXHMUKM
OyayT BbIHYXAEHbI PA3PE3ATb MEMOPAHY HA WMPKHY 1 METP U MEHBbLLE.

Ina ycTpoWCTBO BETPOBLIX 30H HA KPOBME BLIMNYCKAKOTCA PYNOHSI
nonumeproin membpasl TexHoHWKOJIb wnpuHoi oamH meTp.

Cneumanuctel Kopnopauuu yoenunu ocoboe sHMmaHne obecnedyeHuio
NPOTMBOMNOXAPHLIX CBOMCTB MONMMEPHbIX MeMbpan. [ns 3Toro
noTpeboBANOCh PELMTL BONPOC rOPIOYECTH, PACMPOCTPAHEHUS MIAMe-
HM, ABIMOODPA3OBAHUA U TOKCMYHOCTM NPOAYKTOB ropexus. [1pasmnbHO
COCTOBNEHHAS GOPMYNIa  KOMMAYHAA Afs KAXAOro Clos  COOEPXMT
PA3UYHLIE TUMbl BbICOKOKAYECTBEHHbBIX OHTUAMPEHOB M OFHECTOMKMX
HONOMHUTENEN, KOTOPLIE 3AMEASNIAIOT PEAKLUMIO OKUCIIEHMUS MPU BbICOKMX
Temnepatypax. OaHM M3 HKMX 3AMEANAOT MPOUECC B 30HE MUPONM3Q,
a OpYyrMe CHUXAIOT TEeMNepaTypy ropeHus u TeryosbiaeneHmMe 3a cyet
SHOOTEPMMYECKMX 3PdEKTOB. DTO MNO3BOIMNO AOBUTHCS HAMBLICLLIEH
OJ19 MONIMMEPHbIX KPOBENbHbIX MEMBPaH rpynnbl roptodectu 1, 4yto nosso-
NAET NPUMEHATL Ux 6e3 OrpaHMYeHMs MO NIOLAAU NOBEPXHOCTU KPOBAM

6es AO0NOJIHUTEJIbHbIX MPOTUBOMOXAPHbIX Meponpmmﬁ.

MpodeccuoranbHbiit nogxon cneunanuctos Kopnopauum k paspaboTke KPOBESbHBIX CUCTEM
NpMBEN K MOSIBNEHWIO YHMKAnbHOM KpoeenbHoM cucteMbl TH-KPOBJIA CmapTt, yto nossonuno

NONYy4YnTb KOMMIEKCHYIO
ceptupmkatramm MYC.

© 2010 LOGICROOF
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NAPONPOHULLAEMOCTDb

OpHo w3 yHukanbHbix  ceomcte  MBX  membpan ot

TexnoHUKOJ1b - 3TO CnocobHOCTb BbIBOAMTb

B aTMocdepy M3bbITouHOE AaBNEeHME NAPA M3 NO4 KPOBESb-

HOro mpocTpaHcTBa. WM3bbiTouHas Bnara, nonaswas

B YTEMAUTENb MPU MOHTOXE MM HOAKOMIEHHAS B XONOAHbIM

nepuop, KOraa TOYKA POCHI HOXOAMTCSH BHYTPW yTEnnuTens,

BBIBOAMTCS Yepe3 memOpaHy B atMocdepy B TEMMbIM Nepros

ropa. [Ina cpeanen nonocekl Poccun yepes 1 M2 meMbpaHsi

BLIBOAWTCS A0 ABYX CTAKAHOB BOAbl B CYTKM. [aKO€ CBOMCT-

B8O nonumepHbix membpan ot TexHoHUKOJIb nossonset wmpoko Mcnonb3oBaTth MX Ans PeKOHCT-
PYKUMM CTApbIX KpoBenb 6e3 AeMOHTaXA CylecTBylowero kpoeenbHoro nupora. CneunansHo
ANA 3TUX Lenei BbinyckaeTcs nonumepHas membpaHa TexHoHUKOJIb ¢ ¢nucosoi nognoxkow,
KoTOpas 0becneynBaeT MEXQHUYECKOe PA3aeNneHme CTaPOro U HOBOTO MTMAPOU3ONALUMOHHBIX CIOEB
1 NO3BONSAET HOAEXHO 3aPHUKCUPOBATL MEMOPAHY NPK NOMOLLM KneeBbix cocTasos. Cneunanuctsl
Komnauuu paspabortanu cneumanbHyto CMCTEMY KNEEBOM MOSIMMEPHOM KPOBAM, NPEAHA3HAYEH-
HYIO AN LOYTEMNNEHUS CTAPbLIX KPOBENb 63 yBENUUEHUs HArpy3Ku.

CucteMa kneeBoM MOAMMEPHOM KPOBAM ODONOACET MANbIM BECOM M HE 3ABMCMT OT COCTOSIHMS
OCHOBQOHMS MO YKIIAAKY MATEPMAna. DTO MO3BONSET HE TOMbKO MOJSIHOCTbIO BOCCTAHOBMTb
rTMAPOU3ONALMOHHBIA KOBEP, HO 1 BbIMOJIHATL BOYTEMEHKE, AOXE B TOM Clyyde, KOTAA CHUXEHA
MPOYHOCTb HECYLLEro OCHOBAHUSA. [Tpu TAKOM pemMoHTe He TpebyeTcsa MOMHbIA AEMOHTAX CTAPOTro
KPOBENILHOrO MMPOrd, YTO 3HAYMTENBHO CHMXKAET TPYAO3dTPpATbl M YBEMYMBAET CKOPOCTb
npouseoncTea pabor. Bl nonyunte HOBYIO KPOBO, G CTAPLIA YTEMNIUTENL C KDOBENbHBIM KOBPOM
BbICOXHYT 30 CYET YCTAHOBKM A3PATOPOB.

CBAPUBAEMOCTb

OcHoBHOS  MHHOBAUMS,  CBA3AHHAS C  MNOJIMMEPHbIMU
MeMBpPaHAMM, OTHOCKUTCH K TEXHONOTMM CBAPKM FOPSYUM
BO3AYXOM. B oTnnune oT Lpyrux MeTomamuK: MCMONb3OBAHME
knes, PACTBOPUTENEN, TA30BbIX FOPENOK, 3TA TEXHOMOTUS
FOPAHTMPYET TOMOrFEHHOE COeAMHEHME W MOMHOCTbIO
FEPMETUYHYIO MOBEPXHOCTb KPOoBMW. [lonyueHHbIn CBAPHOM
wos Hosnee KPenok, Yem Cama MeEMBPAHQ.

CBapka NOMOTHULL NPOM3BOAMTCS  FOPAYMM  BO3LYXOM

NPY MOMOLM OABTOMATMYECKOTO OBOPYAOBAHMS, KOTOPOE

ONTUMM3UPYET TEeMnepaTypy, ckopocTb M cuny npuxatus. CBapka WBOB MNPOU3BOAMTCA
C noTpscalowein ckopocTbio: 3—5 MeTpoB B MMHYTY. PydyHas CBOpKa MpuMMEHSETCs B MecTax
NPUMBIKOHUI U TOM, TA€ HEBO3MOXHO MPUMEHEHMUs aBTOMATHYeckoro obopysosaHus. MoHTax
MEMBPAHbBI MOXHO MPOU3BOAMTL MPU BAAXHOW M MOPO3HOM NOrofe, NOCKOMbKY FOPSYMi BO3AYX
NPOCYLUMBAET 1 NPOrpPeBaeT MembpaHy.

Kayectso moHTaxa obecnedynBaeTcs QBTOPU3ALMEN MOHTAXHWMKOB B COBCTBEHHOM YyyebHOM
uentpe Komnawum. TexHonorms MOHTGXQ NpeaycMaTpuBaeT 06A3ATENbHbIE AOMONHUTENbHbIE
npoueayps NPOBEPKM KA4eCTBA CBAPHOTO LLBA.

Paspen 1
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Monumepubie membpanbl TexHoHUKOJIb moxHo ucnons-
30BATb Ansga J1IO6bIX TUMNOB KPOBEJIbHbIX CHUCTEM. BﬂOFOﬂ,Opﬂ
OTIMYHBIM  PUBUKO—MEXOAHUYECKMM MOKA3ATENAM OHU OfM-
HOKOBO MPUIrofgHbl KAK And MOHTAXA HOBbIX KPOBEJIbHbIX
MOKPBITUM, TAK U [IN1i PEMOHTA CTAPbIX.

Membpanbl TexHoHUKOJIb moxHO yknaabieate Ha nobbie
OCHOBAHMA: M3 COOPHOTO U MOHOJSIMTHOTO Xene3obeToHaq,
METANNIUYECKOro NPOPHACTMAA, AEPEBA, NErkoro 6eToHa...

MonumepHble membparbl  TexHoHMKOJIb  npumensiotca
HO KPOBNsX € No6bIMKM yknonamu ot 0 go 90°.

Cneumnanuctel  Texnuueckoro  Otpena  Kopnopauuu
TexnHoHUKOJIb  paspabotany  yHUKANbHYIO MPOrpammy
pacyeTa BETPOBOM HArPy3KM, KOTOPAS MPUMEHSETCS
ana onpegpeneHus  KONMYeCTBa, TUNA W pas3mepa
KpenexXHbIX 3NeMeHTOB, HeO6XOﬂ,MMbIX and HO,ELe)KHOlZ
bukcaumm membpansl Ha Baweit kposne. [Mporpamma
pacyeTa BETPOBOM HArpyskM HAXOAMTCS MO aApecy:
www.logicroof.ru (http://calculation.logicroof.ru/).

Mo xenaHuio 3aKa34MKa MoAMMepHbie MeMBpaHbl MOryT
6biITb MpousBeneHsl AbbIX pacusetok no katanory RAL.
Koprnopaums TexnoHMKOJIb He Tonbko gaet Bo3MOXHOCTb
PEanU30BLIBATL  NIOOLIE  OPXMTEKTYPHbIE  3AMBICTbI,
HO M TAOPAHTUPYET COXPAHHOCTL LUBETA MEMOPAHBI B TEYEHMM
10 net! Kpome TOro, mcnonb3oBaHue cneumanusMpoBaH-
Hbix npodunen us MNBX nossonset muTMposaTs banbLesyto
KPOBMIO M3 METANNA, COXPAHSA MPEUMYLLECTBA MOIMMEPHbIX
KpOBEb.

BaxHO 30METMTb, 4TO CBETNO—Cepbid LBET MOJMMEPHbIX
membparn  TexnoHMKOJIb  nopobpan  cneumanuctamm
Kopnopaumn He cnyyanHo: 6naropaps emy cHuxaercs
sospercTere YP—-u3anyyeHUs 4 BbICOKMX TEMNepaTyp Ha
kposnio. B cneactenu 3toro sameansetcs npouecc ctTapeHus
KPOBENLHOrO  KOBPA, M  MNOABMAETCS  AOMNOMNHUTENbHOE
NPEeMMYLLECTBO  MPUMEHEHMA  MMEHHO  MONMMEPHOM
MEMOPAHBI — 30KA3YMK CHMXAET 3aTPAThl HO KOHAMLMOHM-
pOBAHME NOMELLEHMS.

Bawa kpoBns He ocTaHeTcs He3aMeYeHHOM!



KPOBEJIbHbIE CUCTEMDI

CerOAHﬂ Ong co3gaHusa AosroBeyvyHblXx, )’JJ,O6HbIX B 3KCnnydaTtauun

M HOAEXHbIX KpOB€eJlb, He4OCTATOYHO NPON3BOAUTL TOJIbKO
BbICOKOKAQ4YeCTBE€HHbIe MeM6pGHbI. OI'IbIT NOKA3bIBAET, YTO KpOBEJibHbIE
MeMBpaHbl fONXHbI BbITb COBMECTUMBI C APYTMMM MATEPUATAMM,
BXOASILLMMM B CUCTEMY, YTOObI BMECTE COCTABUTL 3AKOHYEHHYO
BOAOHENPOHMLAEMYIO KOHCTPYKLMIO, paBOTAIOLLYIO B COMBIX
3KCTPEMASbHBIX YCOBUSIX — CUCTEMY, HO KOTOPYHO MOXHO MONOXMTBCS.
Kopnopauus TexhoHNKOJIb paspaborana u ceptudmumporana
MMEHHO TAKME KPOBEJIbHbIE CUCTEMBI:

2.1 BBEACHME eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesasaeanns 17

2.2 CucteMa NoAUMMEPHOM KPOBAIM C MEXAHMYEC-
kuM kpenneHnem TH-KPOBJIA Knaccuk .............. 18

2.3 CucteMa NonMMEPHOM KPOBAM C MEXAHMUYEC-
KMM KpernneHMem Hd OCHOBe KOMOBMHMPOBAHHOrO

ytenneHus TH-KPOBJIA CMapT.....ccceeeeeecvecneennen. 19

2.4 Cwucrema 6annactHon kposan TH-KPOBJIA ban-

JIOCT  cveeeeereeeesreeseesseessesseessesseessasssesseessesseessasssenns 22

2.5 Cucrema 6annacTHoM MHBEPCUMOHHOM NOMM-

MEPHOM KPOBJIM ..ceeeeereeereeeveeeveessesessessseeessessssesenns 25

2.6 Cucrema kneeBor NOAMMEPHOM KPOBAMK .....28
. ® -
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Bce Gonbwe KoMMepyeckMX 3[0HWMM BO3BO-
OMTCS B KOPOTKME CPOKM C MCMONb3OBAHWMEM
coBpeMeHHbix  TexHonornn. CraHpapTHbIM
pelueHneM ans TAKMX 06bEKTOB CTANM CEHABUY—
NaHeNnu Ans CTeH U NoNUMepHble MeMBpPaHbI
ans kpoenu. M ecnu HapexHocTb ceHABMY—
naHenu obecneynmBaeTcs  KOYECTBOM  ee
M3rOoTOBNIEHMs, TO KPOBMS M3 MOSMMEPHbIX
MeMbpaH npeactaensetr coboM  uenbii
KOMMAEKC KOMMOHEHTOB, KAXAbIM M3 KOTOPbIX
BAMSET HA KAYECTBO M [AONTrOBEYHOCTb KpPO-
BeJIbHOM KOHCTpyKummu. [ostomy Kopnopauus
TexHoHNKOJIb ypensetr makcMmanbHoe BHM-
MOHME KOMMIEKCHOMY MPEeAsoXEHUIO CUCTEM
Ha ocHoBe nonumepHbix MeMbpan LOGICROOF
mu ECOPLAST. Takon nopxon nossonset
UcKNouUTb  «cnaboe 3BEHO» B cUCTeMe
M rOpaOHTMPOBATb HAAEXHyl paboTy Bcex
COCTABRAIOLWMX KOHCTPYKLMM.

2.1.1 OnpepeneHne HArpysok MW BO3-
LENMCTBMM, pACYET KONMMYECTBA KPEenexXHbIX
3/IEMEHTOB,  OCYLUECTBNSIETC  MPOEKTHOM
OPraHU3auMeNn C y4eTOM [JAHHbIX MHXEHEepHO—
rMOPOMETEOPOSIOrMYECKMX M MHXEHEepHO—
3KOJIOTMYECKMX M3bICKOHMM HA  niowaake
CTPOMTENbBCTBA B COOTBETCTBUM C [EMCTBYIO-
MM NOPSAAKOM.

Puc. 2.1.1 BosgerictBue BeTpoBbix Harpy3ok Ha
MEXQHMYECKH 3AKPENNEHHYI0O MEMOPAHyY

BBEAEHUE

2.1.2  [Oeucreyrowmn CHull 2.01.07-85
«Harpyskn n BospeicTBus» He MOXeT yuu-
TbIBOTb BCE OCOBEHHOCTM NMPUMEHEHMs MONMU-
MepHbIX MEMBPAH, NOCKONBKY M3AAH B Nepuoa,
Koraa nofobHbie MATEPMANbI HE NPUMEHSIUCD
B Poccun. OpHako oH onpepensetr obwue
MPMHLMIMBI IPUMEHEHMS KPOBESbHBIX CUCTEM.

2.1.3 Tlpu pacuete TakMx Harpysok cnepy-
eT MPUHUMATb BO BHMMAHWME He Tonbko ¢ak-
TMYeCKMe pa3Mepbl 3J0HMUS, HO M paACNoONoXe-
HWMEe NOCTPOMKM OTHOCUTENBLHO APYrMX 3QAHUM,
TMMN MECTHOCTM, BbLICOTY HAJ YPOBHEM MO-
ps, 6nAM30CTb K OTKPBITBIM NPOCTPAHCTBAM —
Hanpumep, nobepexbe, HanuuuMe B 3AAHMM
60MbWKMX NPOEMOB — BOPOT, OKOH.

2.1.4 Hanuume pspom co 3paumem bonee
BbICOKOrO COOPYXEHUS YBENUYMBAET BEpPOST-
HOCTb NAAEHMS HO KPOBJIO PA3NMYHBIX NpeaMe-
TOB, TNEIOWMX CUrapeT, ockoskos cTekna. Bce
3TO MOXET BbI3BATb MNOBPEXAEHME MeMOpPaHbI.
MNoaToMy B TakMx cny4asx cnegyeT [onNos-
HUTENbHO 3AWMILATE MeMbpaHy, Hanpumep,
cnoeM 6annacra.

2.1.5 Hanuune 6onblumx OTKPbLITBIX Mpoe-
MOB B 34QHMM NO3BONSIET BETPY YBENMYMBATHL
BHYTPEHHEE [ABNEHME, KOTOPOE 4Yepes Herep-
MeTHM4YHOEe OCHOBAHWe — npodnuct unm cbop-
HOe OCHOBAOHME, BO3[EMCTBYET HO KPOBEJbHbIM
KoBep.

” %
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Puc. 2.1.2 Bunsi Bosgesictemii na kposnio 6e3 banacra
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CUCTEMA NOJIMMEPHON KPOBJIH C MEXAHWYECKUM
KPEMJIEHUEM TH-KPOBJIAl KJIACCUK

Monumepras membpana TexnoHMUKOJ1b

Cucrema mexanmnueckoro kpennenus TexnoHNKOJ1b

[ ]

Basanbroebii yrennutens TexitoHUKOJ1b

Basanbrosbii yrennutens TexitoHUMKOJ1b

MNapounsonsumonHas nnenka TexnoHUKOJIb

Hecywee ocHosanune — npodnucr

CucTeMa C  MEXOHWMYECKMM KpernneHUem
(nanee — MK) — Haubonee WMPOKO NpUMEHS-
€TCs B KOMMEPYECKMX KPOBASX.

Haubonee ypnobHo yknagky membpaHbl ¢
MEXOHMYECKMM  KpEenneHWeM MNpPOM3BOAMTD
B CUCTEME C HECYLUMM OCHOBAHMEM M3 OLMHKO-
BAHHOrO NPOGMAMPOBAHHOIO JIUCTA.

2.2.1 Ons yctponctea kposens ¢ MK ponyc-
KAETCS  MPUMEHSTb MOMMMEpPHbie MeMBpaHs
LOGICROOF unu ECOPLAST Ha ocHose [1BX, ap-
MupoBaHHble nonuadpupHon cetkor V—RP. Mpu
YCTPOMCTBE COMPSXEHUN M U3rOTOBNEHUMU PACOH-
HbIX JEeTanen NPUMEHSIOT NonuMepHsle membpa-
Hbl LOGICROOF unu ECOPLAST Ha ocHoee MBX
6e3 apmuposanmus V-SR. Mogpobree cm. Pasa. 3
u Anbbom Yanoe Hacroswero Pykosopctea.

2.2.2 OcHoeaHKMeM nop yknaaky MeMbpaHsi
MOXET SBASTbCS rNOAKAsS NOBEPXHOCTb LEMEHT-
HO—MEeCYaHOM CTSAXKKM, COOPHOM CTIXKKM M3
OBYX cnoes nnockoro wudepda, MOHONUTHOM
xene3obeToHHOM nnauThl, cb6opHbIX Xenesobe-
TOHHBIX MAMT C 3ATEPTbHIMM LWBAMM, MbO yTe-
nnutens TexioHUKOJ1b ¢ npoyHocTbiO HaO cXa-
e npu 10% pedpopmaunn He meHee 60 klla.

2.2.3 TMpu yknapke nonumepHeix meMbpaH
NPEUMYLLECTBA CUCTEMbI

] KoHcTpyKkuMa ¢ MOKCMMANbLHOM cTe-
NeHbIO OFHECTOMKOCTH, MaeansHasa ana obuie-
CTBEHHBIX 3AAHMMI C NOCTOSHHBIM NPeBbIBAHU-
eM 6oNbLIOro KoNMyecTsa floaen;

. Bce KOMMNOHEHTLI CUCTEMbI NOCTABNSA-
lOTCS B repMeTUYHOM ynakoeke, obecneun-
BalOLLEN COXPAHHOCTL MaTepMana U yaobcreo
TPAHCNOPTUPOBKM A0 06BLEKTQ;

TexnHoHUKOJIb Ha wepoxoeatoe ocHoeaHue
(ueMeHTHO—NecyaHas cTaxka, cbopHAs CTaX-
Ka, MOBEPXHOCTb Xene3obeTOHHbIX NAMT), noa
MeMbpaHOM nNpeaycMATpMBAETCS NOAKNAA0Y-
HbIM CNOM M3 TEpMOOBPABOTAHHOIO reoTekcTUNS
TexHoHUKOJIb passecom He meHee 300 r/m?,
ycTtonumsoro k ceepnenuio. Mepexnectsl nonor-
HULY reoTEeKCTUNS, KOTOpble CBAPMBAIOTCS MEX-
Ay coboK ropsuMm BO3AYyXOM 3d OAMH MPOXOA,
LONXHbI COCTABNATb HEe MeHee 50MM.

2.2.4 PekoMeHpyeTCs MPUHUMATD MMHUMASTb-
HbiM yknoH 1,5% ans ontMmanbHOro BOgOOTBO-
[0 C KPOBJIU.

2.2.5 Hecywee ocHoBaHMe KpOBAM AOMKHO
obecneunts Tpebyemoe CONPOTUBNEHME Bbl-
BEPrUBAHMIO DNEMEHTOB Kpenexd KpoBesb-
Horo nokpbitus. Pacuetr Heobxopumoro «ko-
NUYECTBA Kpenexd MPOMU3BOAMTCS C YHETOM
LENUCTBYIOWMX BETPOBBIX HArPY30K COrMACHO
CHuIM2.01.07-85* «Harpysku ueospencTems».
Metoanka pacyeta kpenexa npuBeaeHa
e Pazg. 2 Hactoawero PykosogcTea.

2.2.6 MexaHnyeckoe KpenneHue npo-
M3BOAMUTCA MPMU MOMOLLM TENEeCKONUYECKMX,
nubo TapenbuyaThix pepxartener TexHoHM-

. TeXHONOrMYHOCTb MOHTAXQ;

. SddekTMBHAS TENNTO— M 3BYKOM3ONS-
Lms;

. He nmeeT orpaHunueHmni no nnowanm
NOKPbITUS.

. LLinpokue apxmMTekTypHbIe BOZMOX-

HOCTM, CBSI3AHHbIE C NPUMEHEHMEM MeMBpaH
pasHoro ugeTta u GakTypbl.



OIHOCJIOMHBIE KPOBJTMN M3 MOJIMMEPHBIX MEMBEPAH KOPMOPALIMM TEXHOHMKOJ1b

KOJIb B komnnekTe ¢ AHKEPHBIMMU 3NEMEHTAMM,
nopobpaHHbBIMM B COOTBETCTBMM C TUMOM Hecy-
wero ocHosaHMus, cM. Pasa. 2, 3 Hacroswero
PykoeopacTea.

2.2.7 KpenexHble 3neMeHTbl YCTOHAB/MBA-
IOTCS B Mepexnecte KPOBEsbHbIX MONOTHMLL,
yeM obecrneynBaeTCs repMEeTUYHOCTb MOKPLITUS.

2.2.8 MembpaHa yknagbieaeTcs ¢ 60KOBbIM
nepexsectom He MeHee 120MM u TopueBbIM
He MeHee 120 MM ans rapaHTMPOBAHHOrO ne-
PEKpLITMS KpenexXHbIX 3nemMeHToB. Benuuuna
6okoBoro Haxnecta MembpaHbl cknagbieaet-
cs u3 Tpex sennunH: 10 MM 3anaca, aguameTtpa
WASAKM Teneckonuuyeckoro kpenexa 50 MM u
60 MM, HeoBXOAMMBIX ANs HOPMANTBHOM PaBoTbI
QBTOMATMYECKOro CBAPOYHOro annaparta (puc.
2.2.1). Mpu Mcnonb3OBAHUM Kpenexa Apyroro
AMAMETPA, BESIMYMHY HOXNECTA U3MEHSIOT OHA-

NOrn4YHBIM 06pPa3 oM.

min 120

A

npodnmnct

Puc. 2.2.1. Bennunna Haxnecta membpaHsi

2.2.9 Ceapka cocCefHMX MOMOTHML, BbINOA-
HAeTCs crneuManbHbiM obopyaoBaHUEM MpU No-
MowmM ropsdero Bosgyxd. LupuHa ceapHoro
WBA AONXHA cocTaBnsaTh He MeHee 30 MM

2.2.10 MembpaHa pONOAHMTENBHO KpenuTCs K
OCHOBOHMIO B MECTAX NPUMBIKAHMS K NAPANETAM,
Tpy6aM, GOHAPSM M APYTUM KOHCTPYKLMSM.

2211 B cnyy4oe, KOrga OCHOBOHMEM
noa YKNoaKy MeMbOpaHbl SBASIOTCS MAMTHI
yTennuTens, yTennautens ¥ MeMbpaHa kpenstcs
HE3aBMCUMO APYT OT ApYra.

2.2.12 MuHMManbHOE KONMYECTBO Kpenexa
yTennurens AONXHO COCTABASATb ABA 3MEMEHTA
HO NANTY, HO He MeHee 3 WT./M2.

2.2.13 Henb3s ponyckaTb HeNOCpeACTBEHHBIM
KOHTOKT nonnMmepHbix MeMbpaH Ha ocHose MBX
¢ bUTyMOCOoAEpPXALMMHU MATEPUANAMHU M MaTe-
pPMANAMM HO OCHOBE NEHOMONUCTUPONA.

Mpu yknapgke MBX membpan Ha ctapoe 6u-
TYMHOE MOKPbITUE BLINOMHAETCS PA3fENUTENb-
HbIM CNOM U3 TepMOOBPABOTAHHOrO reoTeKCTH-
na TexunoHUKOJIb passecom He merHee 150 r/
m2. HaxnecTbl reoTekcTMns CBApMBAIOTCA MEXAY
cobor ropsuMM BO3AYXOM 30 OAMH NPOXOA,.
Mpu yknagke Ha 3KCTPY3MOHHbIA MEHOMONAMUCTH-
pon TEXHOHMKOJIb ucnonbsyertcs paspenu-

Puc. 2.2.2. [NoxapHsisi ceptndmkar Ha cuctemy
TH-KPOBJIS Knaccuk (TN-CLASSIC)

tenbHbld cnor TexHoHUKOJIb Ha ocHose crte-
knoxoncra passecom He meHee 100 r/m? nubo
HO OCHOBE MONMICTPA passecoM He meHee 70
r/M2, nepexnect MONOTHMUL, PA3LENUTENbHOrO
cnos ponxeH 6biTb He MeHee 50 MMm.

2.2.14 [na obcnyxnBaHMUs KpoBnu Heobxo-
AMMO MpPeayCcMOTPETb YCTPOMCTBO MeLLeXOAHbIX
nopoxek TexHoHUKOJIb, koTopblie BbinonHsoT-
CS M3 CNeuManbHOro NOIMMEPHOro Marepuana
KOHTPACTHOrO LBETA C HECKOJb3SWMM BEPXHUM
cnoem. [lopoxkn NpuBaApPMBAIOTCS rOPSYUM BO3-
BYXOM K OCHOBHOM KpoBenbHoU MembpaHe. lNopa
nelwexoaHy0 AOPOXKY PeKOMeHAyeTcs YKid-
ObIBOTb XECTKYIO NOAKNAAKY pAns nepepacn-
peneneHuns Harpy3sok, 4To 0co6eHHO aKTYaNbHO
npu MCNOJNIb30BAHMM MMWHEpPANoBATHOrO
ytennutens. JKecTkylo MOAKNAAKY MOXHO
BbIMONHATE Hanpumep, u3 OSB-3 daneps
TexnoHHUKOJ1b. B MecTax BbixogoB HO KpoBAtO
B KAYECTBE YTENnnuTeNns PeKOMeHAyeTcs Bbinon-
HWUTb MJIOLLAAKY M3 3KCTPY3MOHHOFO NEHOMNONM-
ctupona TEXHOHMKOJ1b pasmepom 2 M x 2 M.

2.2.15 bonee noppobHoe onucaHue
COCTABHbIX 4YOCTEM KPOBEJIBHOM  CMCTEMBI
cM. B Pazga. 2 u 3 Hacroswero PykosogcTea.

2.2.16 Cuctema wMMeeT KNIACC MOXAPHOM
onacHoctn KO(30) no TOCT 30403-96, uto
yKa3blBOET HA BbICOKME MNPOTUBOMOXAPHbIE
csoMcTBa cuctemsl (puc. 2.2.2). flaHHas cucre-
MO MAEANbHO NOAXOAMT ANSl YCTPOMCTBA KPOB-
nM Ha obLecTBEHHBIX 3aAHMAX ¢ BonbwoKr nno-
WaAblo U NOCTOSHHBIM NpebbiBaHMeM 6onblio-
ro konuyectsa noaen. Cucremy TH-KPOBJIA
Knaccuk yxe wmpoko npuMeEHsIOT HO TOProso-
pasenekartensHbix ueHTpax, Takmux kak: MKEA,
METPO, ALLAH, TNOBYC u MHOrUX Bpyrux.

Pazpen 2



CUCTEMA NOJIMMEPHON KPOBJIH C MEXAHMYECKUM
KPENJIEHWEM HA OCHOBE KOMBUHWPOBAHHOI'O
YTENJIEHUA TH-KPOBJIA CMAPT

Monumepras membpana TexnoHMKOJ1b

PaspenutensHbii cnor TexnoHUKOJTb

Cucrema mexanmnyeckoro kpenneHns TexnoHUKOJ1b

SkcTpy3uoHHbii neHononuctupon TEXHOHUKOJIb

Bazansroebint yrennutens TexnoHUKOJIb

MNapowusonsumnonHas nnenka TexhoHUKOJ1b

Hecyuiee ocHoBaHue — npodnmnct

B nocnegHne ropgbl B CBA3M C POCTOM
CTPOMTENBCTBA KPYMHbIX TOProBbIX LeH-
TPOB, NOFUCTUYECKMX CKAAACKMX TEPMMHANIOB

" NMPOM3BOACTBEHHbIX  3AAHMM nonyuYmnu
WMPOKOEe PACMPOCTPAHeHMe BbICTPOBO3BOAUMBIE
KpOBEJIbHblEé KOHCTPYKLMM C OCHOBOHMEM M3 NpO-
$MANPOBAHHOrO CTANBHOFO HACTMAA.

2.3.1 TpagMUMOHHO TOKME KPOBAM BbIMNOMHS-

IOTCS MO CUCTEME C MeXaHMYecKor dukcaumnemn

KpOB€&JIbHOro KOBpa K OCHOBOHUIO C MCNOJIb3O-

BAHMEM YyTenautena U3 MMHEPASIOBATHbIX MAUT

M NOJNIUMEPHbIX MeM6pCIH B Ka4yecTBe rmppou-

30JIAUMOHHOIO MaTtepuana. ,D,HSI yoelwesneHus,

B Ka4yecTBe yTenJnTtesna, UCNnosb3yIloT KOMbHHa-

LMIO M3 OBYX CJIOEB MMHepanbHoM BaTbl. bonee
NAOTHBIM BEPXHWUM Cnoi Heobxoaum pns pac-
npegesieHns Harpy3sKku, BOSHUKAIOLLEN NPU MOH-
TaXe M BKCMyaTauMM KPOBAM U BO3AEMNCTBYIO-
LeM HO HUXKHMMI.

2.3.2 B npeanaraemoit KOMBUHMPOBAHHOM CH-
cteme TH-KPOBJI4 CmapT BepxHui cnor 3ame-
HeH HQ 3KCTPY3MOHHbIM neHononuctupon TEX-
HOHMKOIJIb. 310 noseonser cywecrseHHO yae-
LIEBMTb CUCTEMY 30 CYET CHMXeHMs obuiei Ton-
LWMHBI CNI0S YTENMTENsS NPU COXPAHEHMM TOrO
Xe TennoconpoTUBAEHUS KOHCTPYKUMU. CHUxe-

NPEMMYLLECTBA CUCTEMDI

. MoBbIWEHHOS NOBEPXHOCTHAS NPOY-
HOCTb M POBHOCTb OCHOBAHMA nog MNBX mem6-
paHo# 3a cueT Hanuums L kpomku mnm T kpom-
ku co ecex ctopoH naut TEXHOHUKOJTb;

d YcToMuMBOCTb K NELLIEXOAHBIM HATPY3KAM;

. DKOHOMMYECKM BBIFOAHAS CUCTEMOT;

. CHuxeHMe Beca KPOBENbHOM KOHCT
PYKUMK;

. MpeanbHbiM MOHTAX Npu niobbix

© 2010 LOGICROOF

HME 3aTPAT NPOUCXOAMT U M3—3a Bonee HU3KOM
cToMMocTM M Bonee BbiCOKMX Tennocbeperato-
WMX CBOMCTB 3KCTPY3MOHHOrO MEHOMNOJSIUCTH-
pona. Maura TEXHOHUKOJIb He nornowaet
BJIArY U He TpebyeT LONONHMTENbHOM 3ALWUTLI OT
0CafKoOB B MpoLecce MOHTOXd. Ta Bnara, KoTo-
pas MOXEeT NPOMTU Yepes CTbiKU L-kpomok, B Te-
Nnbli nepuop road NPEBpPATUTCS B NAP M BbiMaeT
M3 KpoBenbHOro nupora 6naropaps BbICOKOM
naponpoHuuaemoct [1BX-membpan. [Mpume-
HEHWE B KOHCTPYKLMM OJHOCNOMHbIX MOAUMMeEp-
HbIX MEMOPAH NO3BONAET 3HAYUTENBHO YCKOPHTD
npouecc BbiNonHeHUs pabor.

2.3.3 [ononHMUTENbHBIM MPEMMYLLECTBOM KOM-
6uHnpoeanHon cuctemsl TH-KPOBJ19 Cmapr se-
NSeTCS MOBbILEHHAS NOBEPXHOCTHAS XECTKOCThb
M POBHOCTb OCHOBOHMS KPOBAW. DTO NPUBOAMUT
K YNYULEHNIO BOJOCTOKA U YBESIMYEHUIO CPOKA
akcnnyatauuu, 6e3 CHUXeHWs npepena orHe-
CTOMKOCTM KOHCTPYKUMM M KNACCA MNOXAPHOM
onacHocTu. [NoBbieHHAs NOBEPXHOCTHAS XecT-
KOCTb CMCTEMbI NO3BONSET YCTPAMBATL HO KPOB-
ne CrneuuanbHble HECKOMb3SIWME MELIEXOAHbIE
popoxku 6e3 yknapku nog Hux OSB panepsl.

2.3.4 Ucnonb3oBaHne HA KPOBASIX C OCHOBA-
HUEM M3 MPODUIMPOBAHHOIO CTANBHOIO AMCTA

NOorogHbIX yCnoBMAaX, TOK KOK BEPOATHOCTb
YBIAXHEHNA TENNON3ONALMUOHHOrIO Cnos oT
CITMOCd)eprIX OCAAKOB MMHMMANbHAA 30 CYeT

HyNeBOro NoKasdaTesis BOAOMOMIOLLEHUS Y NAUT
TEXHOHUKOIJ1b;

. CepTtrdHUMpPOBAHHBIM Knacc noxap-
HoM onacHoct KO 15 B cooTseTcTBMM € Tpebo-
saHusamm FOCT 30403-96, CHul 21-01-97 u
D3-N2123.
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B KOYECTBE YTEMAMTENs TOJIbKO SKCTPY3MOHHOro
NEHONONMUCTUPONA OblIO OrPAHMYEHO HU3KMM
MoKa3aTeNeM OrHEeCTOMKOCTU AAHHBIX KOHCTPYK-
umi. Kpoens ¢ KoMBMHUPOBAHHOM CMCTEMOM yTe-
nneHus, cocrosuds MUHUMYM M3 50 MM HMXHero
cnos Heroptoderd kameHHou Batel TEXHOHMU-
KOIJIb, koTopas BbICTYnaeT B KQYeCTBe OrHesa-
LUMTHOrO €O, M 3KCTPY3MOHHOrO NEHOMONMUCTH-
pona TEXHOHUKOJIb, nonHocTbio nuwena ato-
roHeAoCTATKA.

2.3.5 PaspaboranHas komnavuen TexHoHMU-
KOJIb kpoeenbHas KOHCTPYKuMs ¢ KOMBUHUpO-
BAHHOM CMCTEMOM YTEMNJeHUs MOJYy4YMnd MMEH-
Hoe Ha3eaHne TH-KPOBJIA Cmapr. O1a cuctema
COCTOMT M3 CreayoLWMX KOMNOHEHTOB:

o Hecywero ounHkoBaHHOro npodunmpo-
BAHHOrO IUCTA

o MapousonsumonHon nneHkn TexnoHUKOJ1b

. MunepanosatHoro ytennurena TEXHO-
PY® H30 (H35), TonwuHoi He menee 50 mm

. Ytennutens us aKCTPY3MOHHOro NeHomno-

nuctupona TEXHOHMKOIJIb 30(35) tonwmHow,

onpepgenseMon Nno TenNoTeXHUYECKOMY pacyeTy

o Paspenurensroro cnos TexnoHUKOJIb Ha
ocHoBe cTeknoxoncra passecoM He meHee 100 r/m?

. KpoeenbHol nonumepHoi MeMbBpaHbl
LOGICROOF 1 ECOPLAST Ha ocHoee BX V-RP
tonwmHon 1,2-1,5 mm.

OrHeBble McnbiTaHus, npoeeaeHHble B CaHKT-
Metepbyprckom  unnane Pry BHUUMNO
MYC PP (Otuet N2 0744 ot 21.05.07 r.), noka-
3051 BBICOKME NPOTMBOMOXAPHBIE XAPAKTEPM-
ctmku Takon koHctpykumu (KO, RE 15, PO). Oo-
nonuutensHo cuctema TH-KPOBJ1A CmapT 6bina
npoceptuuumnposarHa B HMO «lMoxueHtp» M
nonyumna ceptMdMKAT HAQ CEPUMHbINA BbIMYCK KAK
KpoBenbHas cuctema (puc. 2.3.2).

HaHHBIM cepTUdMKAT odbOpMNEH U 3APErUCTPH-
poBaH B peecTpe ¢ cobniogeHnMem BCcex COOTBET-
CTBYIOLMX HOPM M NPABMIL.

Ucxoas u3 paHHoro cepTtudmkata, cucTema
TH-KPOBJ11 CmapTt, MMelowas knacc KOHCTPYK-
tmeHoM onacHoctn KO (15) B cooTseTcTBMM ¢ Ta-
6nmuen 22 P3-N2123, MoxeT NPUMEHSATLCS B Ka-
YeCTBE MOKPLITUA ANs 3AAHWUM C NOBBIM KNACCOM
KOHCTPYKTMBHOM noxapHoM onacHoctu. Cep-
TMdMKaT noxapHon 6esonacHocT, He npeay-
CMOPTMBAET OrPAHMYEHMS NPUMEHEHMs Npoayk-

Puc. 2.3.1 Mourax cncremsr TH-KPOBJISI Cmaprt

Puc. 2.3.2 lNoxapHsisi ceprupukar
na cucremy TH-KPOBJIS Cmapt (TN-SMART)

UMM MO TAKOMY KPUTEPMIO, KOK PACCTOSIHUE MEX-
ay nporoHamu (puc. 2.3.3.)

B cootBetcTBUM ¢ Tabnmuen 21 D3-N2123 “cu-
crema kposenbHas TH-KPOBJ19 Cmapt” moxer
MPUMEHSTCS B KAYECTBE MOKPBITUS ANS 380HUM
[I-V cTeneHel orHeCTOMKOCTH NpU YCNOBUMU NpU-
MEHEHMS CTaNbHBIX KOHCTPYKUMM (Hecywero
Npo¢UAMPOBAHHOrO NMCTA) C Npepenom orHe-
CTOMKOCTU He MeHee R8.

Mpu ycrporctee cucremnl TH-KPOBJIA Cmapt
Heobxoammo cobniogate n. 2.27 CHull 11-26-76
«Kpoenu» (cm. n.3.1.13 Hactoswero Pykoeoa-
cTBQ).

Puc. 2.3.3 HnpopmauymonHoe nucsmo
«HIMO MTOXLEHTP»

Pazpen 2
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TH-KPOBJIA1 BAJUIACT

Bannact

TepmockpennenHbiit reotekctinb TexnoHUKOJIb 150 r/m?

MNonumepras membpana TexHoHUKOJIb

PaszgenutensHbii cnor TexnoHUKOJIb

DkcTpy3noHHbiK neHononuctupon TEXHOHUKOJIb

MNapowusonsumnonHas nnenka TexioHUKOJ1b

CrsiXKa LLeMEHTHO-NEeCYaHasi APMUPOBAHHAS

YknoHoobpasyowmm cnon M3 Kepamsuta

XenesobeToHHoe ocHOBaHME

bannactHas cuctema yknapku npumeHser-
Csl MPMU YCTPOMCTBE HOBbIX U PEKOHCTPYKLMM
CTApPbIX KpOBEeJsib, B TOM 4YuUcCne C AONOJIHUTEN b~
HbIM yTenneHuem. Mo npuHuMny GannactHoM
CMCTEMbl YCTPAMBAIOTCS HEIKCMIYATUPYEMbIE,
3KCNNyaTUpyeMble, B TOM YMCIie, «3eJieHble
KPOBJIN».

B saBuMcumocTH ot HA3HAa4YeHus, 6CIﬂJ10CTHbIe
KPOBJIM NOAPA3AENAIOTCA HA SKCNyATUPYEMble
M HeaKCnyaTupyemble. IKCRAyaTUpyeMble
B CBOIO o4epepab Aendrca HAa KpPpOBJU C neile-
XOAHbIMU HArpy3Kam, TPAHCANOPTHbIMM HAr-
PY3KaMM, a Takxe «3eneHbie» kposnu. Mo pac-
NMNOJIOXXEeHMUIO ytenantena OTHOCHUTEJIbHO TIuAa-
pounsonaummn GOHHOCTHble KPOB/U pOenatca Ha
TPAAMUMOHHbIE (rMApOM3ONSLMA HOA yTennu-
Tenem) U MHBEPCUOHHbIE (rMApoM3ONALMS nog,
yTennutenem). B panHoMm paspene paccmartpu-
BAOTCA TpaAAMUMUOHHbIE GGHHOCTHbIe KPOBJIN.

MHBEPCMOHHBIE CMCTEMBI PACCMATPUBAIOTCS
B CieAylolem pasaene.
2.4.1 bannactHas  cuCTeMd  YKNAAKM

NpUMeHdeTCsa Ansg KposeJsib C napdanetamMu co
NPEMMYLLECTBA CUCTEMDI

o Hu3skas ctouMocTs cucTemsl;

. YMeHblIEHHOE KONMYECTBO LWBOB
30 CYET NPUMEHEHMS PYSIOHOB HaMBonbLLEN
LUMPUHBI;

. Yknagka no nio6oMy 0CHOBAHMIO, Bbl-
AepxusaoweMy sec MembpaHsl U bannacra;

o Bbicokas ckopocTb MOHTAXQ;

. MNosbiweHHas aTMOchepOCTOMKOCTb.

© 2010 LOGICROOF

BCEX CTOPOH M YK/IOHOM HECYLLEro OCHOBAHMS
He 6onee 3%.

2.4.2 B 6annactHoM cucTeMe YKNOAKK peko-
MEHAYEeTCS MCNOoNb3OBATL NONMMEPHble Membpa-

Hbl LOGICROOF unu ECOPLAST, apmupoBaHHbie
creknoxoncrom unm pubpoeonokHom V-GR.

2.4.3 B 6annactHon cucTeme KpOBESbHBIM
KoBep yaepXuBaetcs Becom bannacrta, ykna-
abiBaemoro ceepxy. HdononHutenbHo k 6an-
nacty, B MeCTaxX NPUMBIKOHMA K MAPANETaM,
BOPOHKAM, TPYHAM, BEHTUASALMOHHBIM LLAXTAM
M OPYFMM BLICTYNQIOWMM 3N1IEMEHTAM MeMbpa-
HO KPenuTCs K OCHOBOHMIO C MOMOLLbIO Kpe-
NeXHbIX 3/IeMEHTOB C Wwarom He 6onee 330 MMm.
Bokpyr Tpy6 Manoro ceveHus BONXKHO YycTa-
HABJIMBATbLCA HE MeEHee quhlpex erl'le)KHbIX
3NEMEHTOB.

2.4.4 Heobxogumbiii Bec bannacta, a Takxe
KOMMYECTBO AOMONHUTENbHBIX KPEMEeXHbIX 3ne-
MEHTOB POCCYMTLIBOETCS B 30BMCMMOCTM OT BET-
poBbix Harpysok, cornacHo CHuI 2.01.07-85*
«Harpy3sku u Bo3zgeicTeus», HO BOnXeH BbITb He
MeHee 3HaYeHMWM, NpuBeaeHHbIX B Tabnmue 2.5.1.

K ocobeHHOCTSIM CUCTEMBI OTHOCATCS:

. Huskas pemoHTONpUrogHOCTD;
. OrpaHunyeHus no yrny HaKIOHA KPOBNK;
. MoebiweHHble TPEBOBAHMS K HECYLLEN

cnocobHOCTM OCHOBAHMS.
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Puc. 2.4.1 Bug 6annactHosi kposnu

2.4.5 Henb3a ponyckatb HENOCPEACTBEHHbIM
KOHTaKT MembpaHsbl Ha ocHoge [1BX ¢ 6utymoco-
AEPXAWMMHA  MATEPUANIAMM M MATEPUANAMM
Ha ocHose neHononuctupona. [pu yknagke
MBX meMbpaH Ha cTtapoe BUTYMHOe MOKpbITUE
MAWM AEpPEBSIHHbIM HACTUA C MPOMUTKAMM Bbl-
nonHsercs paspenutenbHbii cnol TexHoHWU-
KOJIb ns tepmoobpaboTaHHOro reotekcTmns
passecom He MmeHee 150 r/m2 Tlpu yknag-
K€ HO 3KCTPY3MOHHLIM neHononuctupon TEX-
HOHUKOJIb npumeHsetcs pasgenutenbHbIN
cnon TexnoHUKOJIb, nepexnect nonoTHWUw,
He meHee 50 MM.

2.4.6 MNpu yknapgke membpaHbl Henocpep-
CTBEHHO HO LIEPOXOBATOE OCHOBAHME (ue-
MEHTHO—MEeCYaHAas CTAXKA, cBopHas CTAXKA,
xene3obeToHHAs NAMTA, M T.A.) HeobxoanMo
npeaycMoTpeTh MexXxay MeMBpaHoW M ocHoBa-
HMEM MOAKNAAOYHBIN CIOM M3 cnos TepMoobpa-
6otaHHoro reotekctuns TexHoHUKOJb pasee-
com He MeHee 300 r/M?, nepexnecTtbl NONOTHMLY,
KOTOpble CBAPMBAIOTCS MeXAay coboi ropsumm
BO34YXOM 30 OGMH NPOXOA, AOSKHbI COCTABNATL
He meHee 50 MM.

2.4.7 B kauectse bannacra pns Heskcnny-
atMpyeMbix 6annacTHLIX KpoBenb ponyckaet-
C MCMONb30BATb: FANbKY OKATAHHYIO MPOMbI-
Tyto, ppakums 20—40 MM; rpaHUTHbIN WwebeHb,
$pakums 20-40 MM (c NnopknapoyHbIM cnoem).
Opyrve Tunel 6annacta Heobxoammo corna-
cosatb B TexHunyeckoM Orgene Kopnopaumm
TexnoHUNKOIJIb (puc 2.4.1).

2.4.8 B kayecTBe NoAKIAROYHOro Cnos NoA,
6annact HeobxoAMMO YKNAAbLIBATL CIOM Tep-
MOCKpEenneHHoro reoTekCTMns pPa3BecoMm
He meHee 150 r/M2, nepexnecTbl NONOTHMLY,
OOsXHbl coctasnath He meHee 50 Mm. OHu
cBapuBaloTCs Mexay coboi ropsuMm Bo3gy-
XOM 3d OAMH NPOXOA.

2.4.9 B kauectse 6annacra ans skcnayatmpy-
€MbIX KpOBENb C MNeweXOAHbIMU HArpy3KAaMM
NPUMEHSETCS TPOTYAPHAS MAMTKA TOMLWMHOM
He meHee 40 MM (puc. 2.4.3).

2.4.10 MNnuTka RONXKHA YKAOAALIBATECSA NOBEPX
KpoBenbHOW MeMbpaHbl HO chneuManbHble Nog-
craeku (puc 2.4.2) co ckonb3swmm cnoem ms 13
NAeHKKU, CTabUNU3MPOBAHHOM K ynbTpaduonery.

Puc. 2.4.2 [NogcraBkm nog TpoTyapHyio mintky

2.4.11 MNnutka MOXeT yKNaablBaTbCA HA cre-
UMAnbHbIEe PErynMpyemble onopbl ANs NPUAAHMS
nAMTKEe Hynesoro yknoHa. B stom cnyuyae B ka-
YecTBe yTENnnuTens PEeKOMEHAYETCS NPUMEHSTb
3KCTPY3MOHHbIM neHononuctupon TEXHOHWU-
KOJ1b. Mexay onopamu u meMbpaHoM aonxeH
yKnagblieatbcs cnoi tepmoobpaboTtaHHoro reo-
TekcTuns passecom He menee 300 r/m2. Haxne-
CTbl FeOTEKCTMNIS CBAPMBAIOTCA MexXay coboi
ropsiYMM BO3AYXOM 30 OAMH NPOXOA.

2.4.12 B «3eneHon» kpoene B kayectse 6an-
NAacTa  NPMMEHSETCS  PACTUTENbHBIA  TPYHT.
«3eneHas» TpaguMuMoOHHas Kkpoens Tpebyer
HONUYMS APEHAXHOTO CNOS MEXAY rMAPOU3ONS-
uMen U rpyHToM. B kauectee gpeHaxHoro cnos
peKOMeHAyeTCs MNpPUMEHsTb  NPodUAMPOBaH-
Hyto MeMbpaHy PLANTER-life, paspaboTtanHyio
cneumasnbHO Anga «3eJieHblX» KpoOBeJib, MOKpPbI-
TYl0 CBEPXY COEM TEPMOCKPEMNIEHHOTO reoTeK-
ctuns paseecom He meHee 150 r/m?, nepexne-
CTbl KOTOPOrO CBAPMBAIOTCS FOPSHMM BO3AYXOM
3a oauH npoxop. Pasmep nepexnectoe — He Me-
Hee 100 mm. CneumnansHas npoTMBOKOpHEBAs
sawmra He Tpebyetcs (puc 2.4.4, 2.4.6).

2.4.13 B skcnnyaTupyeMbix KpoBAsiX B KayecT-
BE YTennurens PeKOMEHAYEeTCs MCnonb3oBATb

Pazpen 2
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Puc. 2.4.3 lNpumenenne B kayectse 6annacra TpoTyapHoOsi
nnuTkn

3KCTPY3UOHHbIM neHononuctupon TEXHOHM-
KOJIb sBnay 60nblwMX 3KCNAYATALMOHHBIX HA-
rpy3oK. DKCrayaTMpyemMble KPOBAM PEKOMEHAY-
€TC$ BbINOSHATL MO MHBEPCMOHHOM CUCTEME.

2.414 MuHumanbHbid  pasmep 6okoBoro
nepexnecra nonoTHWW, membpaxsl B 6annact-
HoM cucteme coctaensieT 80 Mmm. MuHUManbHas
WKMpKHHA cBapHoro wea coctaensiet 30 Mm.

2.4.15 Bokpyr BOAOCTOYHBIX BOPOHOK MC-
nonb3yetcs 6onee kpynHas ppakums bannacra

ANS ynyuweHus GUnbTPALMOHHBIX CBOMCTB (pHUC
2.4.5).

2.4.16 bonee nopgpobHoe onucaHue cocTaB-
HbIX 4ACTEM KpOBeJsibHbIX cucTeM cm. B Pazp. 2
u 3 Hacroawero Pykoeogctea.

Puc.2.4.4 Bug «3eneHosi» kposu

Puc. 2.4.5 Ysennuenne ¢pakumn 6annacra Bokpyr Bo-

POHKM

3eneHble HOCAXAEHMS

DunbTpyioWwmm cnom —
TepMocKpenneHHbii reotekctnb TexHoHUKOJTb

Mpodunuposannas mem6parna PLANTER-life

3aWmTHBIN cnoit — urnonpobreHoM TepMoo6pabOTAHHBIM
reotekctuns TexnoHUKOJ1b

Nonumepras membparna TexnHoHNKOJ1b

PaspgenutensHbii cnoit — creknoxonct TexkoHUKOJ1b

DkcTpy3nonHbin neHononnctupon TEXHOHUKOJIb

MNapousonsunonHas nnenka TexioHUKOJ1b

Hecymee OCHOBQHME

Puc. 2.4.6 Cucrema nonumeprori «3eneHor» kposan

© 2010 LOGICROOF



CUCTEMA BAJUIACTHOM WHBEPCHOHHOM

NONMMEPHON KPOBJIH

Bannacr

TepmockpenneHHbii reotekctuns TexHoHUKOJSIb 150 r/m?

DkcTpy3unoHHbin neHononnctupon TEXHOHUKOJIb

TepmoobpaboTanHbiv reotekctnnb TexnoHUKOJSIb 150 r/m?

MNonnumepras membpana TexnoHUKOJIb

[ ]

Tepmoo6pabotaHHbiif reotekctnnb TexitoHUKOJIb 300 r/m?

Hecyu.l.ee OCHOBAHHKE

MHBepcuoHHaS  cucTemMa  npeacTasnser
coboi pA3HOBMAHOCTL HANNACTHOM CUCTEMBI
M MOEeanbHO NOAXOAMT ANS 3KCMIYyATUPYEeMbIX
KpPOBEfb, MO KOTOPbIM OCYLUECTBASETCS pery-
nspHOe ABMXEHME MM KpPOBenb ycTpaueae-
MbIX B POMOHAX C CYPOBBIMM KAMMOTMYECKM-
Mu ycnoeusMM. [pu 3ToM cucteme yknapku
KpoBenbHas MeMbpaHa 3awMuweHa OT BO3-
AENCTBMIM NepenapoB TEMMNepaTypbl U COMHLA,
yto ewe 6Gonee yBenuuMBAET CPOK CAyX6bI
kpoenn. Ha puc. 2.5.3 npueegeHs rpadm-
KM M3MEHEHMS TeMnepaTypbl HA MOBEPXHO-
CTM KPOBAM NPM PA3HbIX KPOBENIbHbIX CUCTE-
Max. [laHHas cucTeMa 4aCTO Mcnonb3yeTcs
MPY AOMONHUTENLHOM YTENEHNMU KPOBESbD.

2.5.1 N'HBepcHOHHAs cucTeMa yKnagku npu-
MeHgeTCqa Ana KpoeeJib C napaneTtamu, YKIJIOH
KOTOPbLIX AONXEH cocTaBnsATb He 6onee 3%.

2.5.2 B uHBepcMOHHOM cucTeMe napouso-
nsaums He npumeHsietcs. MNap npoxogut yepes
MeMbpaHy U He HOKANNMBAETCS B KOHCTPYKLMM.

2.5.3 B uHBEpCUOHHOM cUCTeMe B KayecTee
yTennutens NPUMEHSeTCS 3KCTPY3MOHHBIM ne-

Bonbwon BLiGop coBmecTUMbIX MaTe-

pnanoB OCHOBAHMS,

MoebiweHHas AONITOBEYHOCTb,

MNpesocxopgHas aTtmochepocToMKOCTb

— rupapomsonsums paboTtaet Npu NOCTOSHHOM
TemMneparype;

Hononuctupon TEXHOHUKOIJIb, obnapato-
WKMHA  HM3KMM BOAOMOINOLEHMEM M cCoXpa-
HSIOWMM CBOM TEMNOTEXHUYECKME CBOMCTBA B
YCNOBMSX NOCTOSAHHOTO NPUCYTCTBUS BOAbI.

2.5.4 B kauecTBe rMapomU3ONALMU PEKOMEH-
OyeTcs MNPUMEHSTb MOoNUMepHbie MeMBpPaHbl
LOGICROOF u ECOPLAST Ha ocHoee [BX,
OPMMPOBAHHbIE CTEKIOXONCTOM MnKn ¢pubposo-
nokHoMm V-GR.

2.5.5 B MHBEPCMOHHOM CHUCTEME KPOBESbHBIN
KOBEp yAepXMBAeTCs BECOM yTennurtens u 6an-
NacTta, yknapabiBaeMbiX CBepxXy. ﬂOHOHHHTe.ﬂb-
HO K 6aNNACTy, B MECTAX NPUMBIKOHMM K napa-
NneTam, BOPOHKAM, TPy6aM, BEHTMAALMOHHBIM
WAXTAOM M APYFMM BBICTYNQIOWMM 3NE€MEHTAM
MeMbpaHa AOMNOMHMUTENLHO KPENWTCS K OCHO-
BAHMIO C MOMOLUBIO KPEMEXHbIX 3EMEHTOB C
warom He 6onee 330 mm. Bokpyr Tpy6 mano-
ro ce4yeHmsa AOJIXKHO 6bITb YCTAHOBJ/IEHO HE Me-
Hee YeTbipex KpenexXHbIX 3N1eMEeHTOB, KOTOpble
3aKpbIBAIOTCS (PACOHHBIMM 3IEMEHTAMM  MAM
NapaneTHOM YACTbIO KPOBENBLHOrO KOBPA C HA-
xnectom He MeHee 120 MM.

NPEMMYLLECTBA CUCTEMDI

MNpocTtoTa MoaepHHU3ALUM KPOBESIBHOM

CHUCTEeMbl MPH KANUTAJSIbHOM PEeMOHTeE.

K ocobeHHOCTIM cUCTeMBbI OTHOCATCS:

CnoxHocTb noucka Mecta NpPoOTe4YKHn

NpU peMoHTEe KPOBJIU.

Paspen 2
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BbICOTA

LIEHTPAJIBHAS
30HA

KPAEBAA U

30AHUS YIJIOBAS 30HA

po 20 m 50 kr/m?2 75 kr/m?

20-40m 75 kr/m? 90 kr/m?

Tabnuuya 2.5.1 Munumansusisi Bec 6amnacra
npu 6anNacTHo¥ (B TOM ynCie MHBEPCHOHHOM)

cUcremMe ykinapgkm

2.5.6 Heobxogumbiit Bec bannacta, a Takxe
KOJIN4eCTBO AOMNOJIHUTEJIbHbIX KpeneXHbIX 3je-
MEHTOB PACCYMTHIBAETCS B 30BUCMMOCTM OT BET-
poBbix Harpy3ok, cornacHo CHull 2.01.07-85*
«Harpysku n Bo3pencTBUA», HO HE MeHee Npw-
BegeHHoro B Tabnuue 2.5.1.

2.5.7 B eHpoBe M OKONO BOPOHOK YBENWYMBA-
lor Bec 6annacra, u4tobbL NPeaOTBPATUTHL
BCNNbIBAHWE yTennuTens. Bokpyr BopoHok npu-
MeHsieTcs 6annact Gonee KpynHoW ¢pakumm
ANS ynydweHus GpUILTPALMOHHBIX CBOMCTB.

2.5.8 lMpu yknagke nonuMepHon meMbpaHsbl
TexnoHNKOJIb HenocpepctBeHHO Ha wepoxo-
BATOE OCHOBAHME (LEMEHTHO—MecYaHas CTaX-
Ka, cbopHas CcTsXKa, Xene3obeToHHAs nauTa,

TPAOUUNOHHASA KPOBIIA

BAJINNACTHAS KPOBJI4

90% BoAb!

90% Boab!
— .

—_

Puc. 2.5.2 BogocTok B MHBEPCMOHHOH KpOBJIE

U T.A.) HEOBXOAMMO NpeayCcMATPMBATL NOAKNA-
AOYHbIM CNOM U3 TepMOooBpPabOTAHHOrO reoTek-
ctmns passecoM He meHee 300 r/M?%, wupuHa
nepexnecta NoNAOTHMLY , KOTOPble CBAPMUBAIOTCS
ropsiuMM BO3AYXOM 3a OAMH NPOXOA, AONXKHA
6b1Tb He MeHee 50 MM.

2.5.9 B «avectse 6annacta pns Heakcnnya-
TUPYEMbIX MHBEPCMOHHbIX KpPOBESib AOMycKaeTcs
MCMOMb30BATb:

® ranbky OKATOHHYIO MPOMBITYIO,
20-40 mm

* rPaHUTHbIM WebeHb, ppakumns 20—40 mm

Opyrve tMnbl 6annacra HeobxogmMMo gonon-
HutensHo cornacoeatbh B Otpene TexHuMyeckoM
Noppepxku Kopnopaummn TexnoHHUKOJTb.

bpakuus

MHBEPCMOHHASA KPOBJ14

Puc. 2.5.3 Ipagukn cpegHemecaytbix TeMnepaTyp Ha MoBEePXHOCTH KPOBEJIbHOIO KOBPQA
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OLHOCJIOMHbIE KPOBJIM M3 MOJIMMEPHBIX MEMBPAH KOPMOPALIMM TEXHOHMKOJTb

Bannacr

DunbTpyiowmii cnoi — TepmockpennerHsiid reotekctns TexioHMKOJTb

- pazsecom He meHee 150 r/m2

SkcTpy3uoHHbii nenononuctupon TEXHOHUKOJIb

PaszgenutensHbii cnoit — TepMoobpaboTaHHbBIN FreoTeKCTUbL
TexHoHUKOJTb - passecom He meHee 150 r/m?

MonumepHas membpana TexnoHMUKOJ1b

MoaknapouHbIM cnom - TepMooBpabOTAHHBIN FEOTEKCTUIL
TexHoHNKOJIb, paseecom 300r/m?

P03YKJ10HKO — LeMEeHTHO—MNec4YaHas CTaXKa

Hecyuwee ocHoBanune

Puc. 2.5.4 lNpumep nupora mHBEpPCHOHHONH KPOBIM

2.5.10 B kavyecTBe noaknapo4YHOro cnos nog,
noboi 6annact noeepx 3KCTPY3MOHHOro ne-
HOMOMMUCTUPOSId  HeobXoAMMO  YKNanblBATb
$unbTpytowmn cnont  anuddysmoHHoro nonu-
NPOMMAEHOBOrO reOTEKCTUALHOrO MdTepuana
(TepMocKpenneHHOro reoTekcTuns) pasBecoMm
2150 r/M2. MepexnecTbl NONOTHMLY, FreOTEKCTHAS
OOoKHbl 6bITb He MeHee 100 MM M obsisatensb-
HO CBAPMBATLCS FOPSAYMM BO3JYXOM. DTOT COM
CNYXMT ONs NpeaoTBPALLEHUS NONAAAHMS Men-
KMX YACTML, B CTBIKM TEMIOM3ONSALMOHHBIX MIMT,
r4e OHM MOTYT BbI3BATb MOBPEXAEHMA CAMMX
NAMT NPU 30MEP3THMM—OTTAMBAHMM, A TAKXe
NONAAaHMUA YACTML, NOJA TEMNOM3ONALMIO rae
OHM MOTYT BbI3BATb NOBPEXAEHUE MEMOPaHDI.

2.5.11 B kauectse bannacra ans skcnayar-
MPYEMbIX KPOBESb C NELIEXOAHbIMU HOFPY3KAMM
NPUMEHSETCS TPOTYAPHAS MAWUTKA TONLWMHOMN He
meHee 40 MMm.

2.5.12 Mnutka ponXHA YKNQALIBATLCS NOBEPX
yTennutens HA CneuuanbHble MOACTABKM CO
ckonb3swmm cnoeM u3 M3 nneHku, crabunusn-
poBaHHOM K ynstpaduonerty (puc 2.4.3).

2.5.13 Tnutka MoXeT yKknagbiBaTbCcs HA crie-
LUManbHbIE perynMpyembie onopsbl, BbICOTA KOTO-
pbiIX noabupaeTcs pns NPUAAHMS NIMTKE Hyse-
BOrO YKJIOHQ.

2.5.14 B «3eneHon» kpoene B kayecTtse 6an-
nacTa NpUMEHSIETCS PACTUTENbHBIM FPYHT. «3e-

neHas» MHBEPCUOHHAsS KpoBns TpebyeT Hanu-
YMS APEHAXHOTO CNOS MEXAY YTEMUTENEM M
rpyHToM. B kavectse gpeHaxHoro cnos npume-
HsOT NnpodunupoBaHHbie MeMbpanbl PLANTER-
life, nokpbiTbie cBepxy cnoem Tepmockpen-
neHHoro reotekctuns passecom 2150 r/m?,
nepexsiectbl NOAOTHMULL, KOTOPOro obs3aTensHo
CBAPMBAIOTCS MPU MOMOLLM FOPSYEro BO3AYXd.
MNepexnect nonotHuw, He meHee 100 MMm. Takas
MeMbpaHa BbinonHseT dyHKUMM gpeHaxa, obe-
CNeyYyuBaeT AOMOJSIHMTENbHYIO 3dLWMTY OT nNpo-
POCTAHMUS KOPHEN PACTEHMM, O TAKXE COXPAHS-
eT HebonbLWoe KONMYECTBO BOAbI, HEOBXOAUMOM
AN MTUTAHMUSA PACTEHUM.

2.5.15 Ceapka wBoB npouseogMTcs nNpu no-
MowyM ropsyero Bo3ayxd. MUHMManNbHBIM pas-
Mep nepexnecrta nonoTtHuu, coctasnset 80 mm.
MuHUManbHBIM pasmep ceapHoro wed — 30 Mm.

2.5.16 OcobeHHOCTb MHBEPCMOHHOM CHUCTe-
Mbl cocTomT B ToM, 4To 20% BoOabl oTBOAMTCH C
MOBEPXHOCTU IKCTPY3UOHHOFO MEHOMNONMUCTH-
pona TEXHOHUKOIJ1b. Mostomy cnepyet npe-
BYCMATPMBATL ABA YPOBHS OTBOAA BOAbI — C MO-
BEPXHOCTM 3KCTPY3MOHHOFO MEHOMOAUCTMPONA
TEXHOHUKOIJIb u ¢ noeepxHoctn rugpounsons-
umn (puc 2.5.2).

2.5.17 bonee nogpobHoe onucaHue cocTas-
HbIX 4ACTEM KPOBEesbHbIX CMCTEM cM. B Pasg. 2
u 3 Hacroawero Pykosogctea.
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CUCTEMA KNEEBOM NOJINMEPHON KPOBJIH

MNonumepras membpara TexioHUKOJTb ¢ dpnmncosoit nognoxkon

MonTaxHbii knen TexnoHUKOJ1b

SkeTpy3uoHHbii neHononuctupon TEXHOHUKOJb

Knen TexhoHUKOJIb /Mactuka TexnoHNKOJ1b

[ ]

Crapbiit 6UTYMHBbIA KOBEP

Kneesas  cuctema  yknapgku  sensercs
Hanbonee BOCTPebGOBAHHOM CMCTEMOM MpH
PEKOHCTPYKLUMM M PEMOHTE CTAPbIX KPOBEsb.
OcHoeHas npobnema cTapbix KpoBenb, KOTO-
pble BbINOAHSNMCL B T€ BPEMEHd, KOTAd elie-
He ObIIO TEXHONOrMU MeXAaHWYeckon dukca-
UMM, 310 cneumduryHOe OCHOBAHME, He npep-
HO3HOYEHHOE ANs  YCTOHOBKM  KPEeneXHbIX
anemeHToB. Yawe Bcero - ato pebpucrtbie Ge-
TOHHbIE NAMTLI C TONLWMHOM NosKK He bonee 30
MM. Ha noeepxHOCTb naWT HaHOCUAUCL BUTYM-
HOS NAPOM3ONALMS, YTENNUTENb U LEMEHTHAS
ctsxka TonwmuHor 50mm. Ha crsaxky HaHocu-
nock 2—4 cnos pybepounaa Ha ropsyem butyme.
B Takoro poaa KpoBnsx 0AHO U3 CAOMBIX BEPHBIX
peleHUt PEKOHCTPYKUMM — KNeeBas KpOBEnb-
Has KoHCTpyKums (puc.2.6.1, 2.6.2).

2.6.1 B «kneeBoW cuUcTeMe MPUMEHSIOTCS
meMbpanbl TexHoHUKOJIb co cneuuansHomM
$IMCOBOM MOANOXKOM, KOTOpPAs HE TOMbKO
obecneymMBaeT  MEXAHMYECKOe  pasgeneHue
CTApPOro M HOBOro cnoes, HO M obecneunsaer
HaZgeXHYo PUKCALMIO MATEPMANA MPU MOMOLLM
KNeeBoro coctaed. PynoHbl meMbpaHbl MMelOT
cboky nosne 6e3 dbnnca ana BO3IMOXHOCTHU CBAp-
KM MOMOTHULY, NPH NOMOLLM ropsvero Bo3gyxa.

NPEMMYLLECTBA CUCTEMDI

° Bo3aMoxHOCTb NpUMEHEHMs HA KpPbILLIAX
CNOXHbIX KOHGUTY paLMi;

. Bbicokoe conpoTueneHue oTpieaioLe-
My BO3[€MCTBMIO BETPQ;
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XenesobetoHHOe ocHOBaHME

2.6.2 [Ona yTtenneHus KPOBAM MCMOnb3yeT-
Cs 3KCTPY3MOHHbIM MeHononuctupon ¢ dpe-
sepoeBaHHoM noBepxHoctbio TEXHOHUKOIJIb
(p1c.2.6.0). Mnautel yTennutensMmeroT npak-
TUYECKM HyneBOoe BOJOMNOINOLLEHHE, 3TO no-
3BonseT rApPAHTMPOBATb HEM3MEHHOCTb Te-
NIOTEXHUMYECKUX CBOMCTB YTEMIMTENs U BCEM
KOHCTPYKUMM [OXe B Clyvyde MX YBIAXHEHMs
Bo Bpems pabort. MNnutel yTennutens npukneu-
BAIOTCS HA BUTYMHO—MONMMEPHBIM 3AACTUYHBIN
knen TexHoHUKOJ1b, mmetowmi eoicokyto aa-
resuio K GUTYMHO-MONMMEPHBIM MATEPMANAM
M 3KCTPY3MOHHOMY neHononuctupony c ¢pe-
3seposaHHon noeepxHocTeio TEXHOHMKOIJIb.

Puc. 2.6.0
®peszeposanHas
NOBEPXHOCTb

He ¢peszeposanHas
MOBEPXHOCTb

o MpeanbHo ans oCHOBAHMM, He gony-
CKAIOLWMUX MEXAHUYECKYIO PUKCALMIO;

J MpeansHo Ans caHaumm ctapbix 6u-
TYMHbIX KPOBEJIb C AOYTEMNEHUEM.
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Puc. 2.6.1 Crapas 6urymHas kposns

Knel HaHoOCHUTCS NOPUMOHHBIMM YACTIMM pa3-
MEPOM C IaAOHb HA HMXHIOIO MOBEPXHOCTb MJIMU-
Tbl ¢ nomowbio wnatens (puc.2.6.3). bnaropaps
HANMUYMUIO BTOPOro KOMMOHEHTA KNEeW TBEpAEeT B
TeyeHMM 2 yacos nocne HaHeceHus. bnaropaps
CBOEM [OCTATOYHO FYCTOM CTPYKTYpe ABYX KOM-
NOHEHTHbIM BUTYMHO—NONMMEPHBLIM KNEeW cnoco-
6eH 3anonHATb MeNKME HEPOBHOCTU KPOBENLHOIO
OCHOBOHMA BennunmHon Ao 5 mm. lNMpuknenka ru-
APOMN3ONALUUOHHON MeMBPaHbI BO3MOXHA yXe ye-
pe3 4 yaca nocne yKknaaku TeNNOM30NALUOHHOIO
MaTtepuana. Pacxop knes cocrasnser npumepHo
1,5 kr Ha M% nnowaau kposnu.

2.6.3 TMpukneika MeMbpaHbl K OCHOBAHMIO
MM  TENNOM3ONALMM OCYLLECTBASETCS NONMUY-
petaHosbiM kneem TexHoHMKOJIb ¢ pacxopgom
okono 350 r/m?. MeMbpaHa npukneusaeTcs Ha
OCHOBOHME C NEPEXSIECTOM CMEXHbIX NOMOTHMLLY
(npoponbHeIM M TopueBbiM) He meHee 80 MM.
Ha ocHoBHOM nnockocTtn kposnu ponyckaercs
Nonocoeas npuknemnka MeMbpaHsl ¢ nnowansio
npukneikn He MeHee 30%. Ha eepTukanbHbix
NOBEPXHOCTAX M MECTaX NEepexoada Ha BepTH-
Kanb nonMMepHas MeMbpaHa npuknenMeaercs no
Bcei nnockoctu(puc. 2.6.4).

2.6.4 MpoponbHble M NOMNEpPEYHbIE LIBbI CMEX-
HbIX MOMOTHMW, MeMBpaHbl He NpPOKNeUBAIOTCS
MOHTOXHBIM KNEEM.

Puc. 2.6.4 Hanecenne montaxnoro knes
TexnoHUKOJ1b

Puc. 2.6.2 Bun kposnm nocne pekoHCTpykumn
MONIMMEPHBIMM MEMOPAHAMM C JOYTENNEHHEM

HE OOMYCKAETCY nonagaHue knes B 06-
nactb 6ygywero ceapHoro weal Lew csapuea-
loTcs cneuuansHeiM 060pyAOBAHMEM NPH MOMO-
wu ropsiyero sosgyxa. LLupuHa ceapHoro wea
LOJKHA 6b1Th HEe MeHee 30 MM.

2.6.5 lNpu yctporcTse KPOBAKU C fOYyTENNEHM-
€M MAUTbI 3KCTPY3MOHHOro MEeHONoNUCTMPONA
c ¢peseposaHHon nosepxHocteto TEXHOHM-
KOJIb npukneusatotcs Ha cTApbId GUTYMHBIM
KpOBeJibHbIA KOBEP MPU MOMOLM €ro MoAamnads-
NEHNs1 MM NPU MOMOLUM KPOBESILHOM MACTMKM
TexHoHMNKOJ1b ans npuknerkn sKCTpy3MoHHOro
neHononuctupona (puc.2.6.5).

2.6.6 OcHoeanne nop yknapky Membpa-
Hbl AOSIXHO 6bITb COBMECTUMO C NpUMEHse-
MbIM MOHTGXHbLIM kneeM M obecneunsatsb
Heob6X0AMMYI0 NPOYHOCTb HA OTPbIB.

Puc. 2.6.3 Hanecenus knes TexuoHUKOJIb
Ha namtel TEXHOHUKOJ1b

Puc. 2.6.5 Pazorpes 6UTYMHOJi NOBEPXHOCTH AJis
npuknesikn nant TEXHOHUWKOJ1b

Pazpen 2






HOHCTPYKTUBHDBIE PELLEHUA
3JIEMEHTOB KPOBEJIbHbIX
CUCTEM C MEXAHWYECKUM

KPENJIEHUEM

Cucrembl TexHoHUKOJ1b 3¢ dekTHBHBI € TEXHMUECKOM TOUKM
3pEHMUs, ECNIU OHMU YAOBNETBOPSIOT BCEM YCIIOBUSM M TPebOBAHMAM,
obo3HaueHHbIM B 3TOM Pasgene, u ecnv npu aToM cobniogatorcs Bce
CTpouTenbHblE HOPMbI M Npasuna. MudopMmaums, Haxogswascs B
3TOM rnaee No3BonuT Bam rpaMoTHO BeINONHUTL NpOEKTMPOBAHKME
KOHCTPYKLUMH, KOTOpasi obecneynt aonrum cpok ciyx6sl KpoBnu.
Kopnopauus TexhoHNKOJIb He 6epeT Ha cebs oTBETCTBEHHOCTD 3a
MCNONb3OBAHME NPOAYKLUMM APYTUX NPOU3BOAUTENEMN.
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3.3 Mogrotoeka ocHOBAHMS nop,
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3.5 KpenneHue kpoeenbHoOro nupora ..... 42
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NPABUJIA MOHTAH{A NMAPOU30JIALIUK

3.1.1 OcobeHHoCTb nonuMepHbIXx MeMbpax
TexnoHHUKOJ1b cocTomT B TOM, 4TO OHM Ccnocob-
Hbl BbIMYCKATb M36LITOYHOE AABNEHME BOASHO-
ro napa, co3paBaeMoe B KPOBENbHOM KOHCT-
PYKLMM, B CBS3MU C 3TUM CTAOHOBUTCS BO3MOXHbBIM
NPUMEHEHUE NMONUMEPHBIX MAEHOK B KAYECTBE
napowmsonsiumoHHoro cnos. Ha puc. 3.1.1 npu-
BEAEHbl CPOUBHMUTENbHBIE AMATPAMMbI NAPONpPO-
Huuaemoctu ans MNBX, M3, SMNAM m 6utyma.

Puc. 3.1.1 lNaponpoHuyaemocrs (r/roa, m?)

3.1.2 Tpebyemoe conpoTMBneHue naponpo-
HULOHUIO NAPOM3ONSALMOHHOrO Cnos onpepe-
nseTcs, MCXOAs M3 YCNOBUM HEQOMyCTMMOCTM
HAKOMMEHUS BNATrK B OrPaXAAIoWEen KOHCTPYK-
UMM NpM pacyeTe 3a FOJOBOM NepMop 3KC-
nnyatrauum. B kposenbHOM KoHCTpyKuMM pon-
XeH obecneumsartbcs 6anaHc napa B cucTeme.
Mo3aToMy naponpoHULAeMOCTb NAPOU3ONALM-
OHHOTO CNos AONXHA 6bITh HMXE, YeM napo-
NPOHULAEMOCTb FMAPOMU3ONSILUOHHOIO  Cnos
(puc. 3.1.1.). Martepuan ans napomsonsuMoHHO-
ro cnos M KONMYECTBO CJIOEB OMNpeaensior
C  YY4eTOM  TeMnepaTypHO—BAAXHOCTHOrO
pexuMma B OrpaxpaaemMbix NOMELWEHUSIX U KIK-
MATUYECKMX YCNOBUM B POMOHE CTPOMUTENBCTBA,
pacyeT NpoMU3BOASAT B COOTBETCTBMM C Tpebosa-
Hnamu CHulM 23-02-2003 «Tennosas 3awmrta
30AHUM».

3.1.3 MNapousonsumio npeaycMaTpUBAIOT
U3 BUTYMHBIX MU BUTYMHO—MONIMMEPHBIX MaTe-
puanoe npoussoacrea Kopnopaumn TexnoHM-
KOJlb, nubo u3 nonmumepHbix nneHok TexHo-
HUKOJIb. Mpu Bbibope napou3onsiuMOHHOro
MaTtepuana cnegyeTt yUYMTbIBATb TMM HECYLLEro
OCHOBQHMS.
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3.1.4 Mo ocHoeaHuio U3 cbopHbIX xenesobe-
TOHHBIX MJIMT MAPOM3ONAUMIO PEKOMEHAYyeTCcs
npeaycMaTpMBaTh M3 BUTYMHO-MOAMMEPHbIX
maTtepuanos bukposnact, Yuudpnekc TMM unu
3MMM, a Takxe NoAUMMepPHbIX NAPOM3ONALUOH-
Hbix nneHok TexnoHUKOJTb.

3.1.5 Mo ocHOBAHMIO M3 MOHONMUTHBIX Xene-
306€TOHHBIX MAMT AOMYCKAETCS NpeayCcMaTpu-
BATb MAPOM3ONALMIO M3 BUTYMHBIX MATEPMASIOB
Jlunokpom XM, TAM.

3.1.6 CnepyeT NOMHUTb, YTO MeTaANNMYECKMH
npodnucT He saBNsSEeTCS NAPOM3ONALMEN MNoC-
KOMbKY COAepXMuT 6onblwoe KOnM4ecTso npo-
[OJIbHBIX M MONepeyYHbIX CTbIKOB. B kpoBenbHbIx
CMCTEMAX C OCHOBAHMEM M3 OLMHKOBAHHOIO
nNpodbMAMPOBAHHOrO NMCTa HeobxoauMo Bcer-
44 yKQAbiBATb MAPOM3ONSALMOHHBIA cnon. B
Ka4yecTBe NAPOM3ONALMM AOMYCKAETCS NpUme-
HATb BUTYMHO-NONMMeEpPHbIM MaTtepuan YHue-

nekc IMMN nubo nonuMepHblE NAPON3ONALMUOH-
Hble nneHku TexnoHUKOITb.

3.1.7 lNepepn yknagkom napom3onsLMOHHOro
cnos HeobXoaMMO MOMHOCTBIO YAANWUTb C MO-
BEPXHOCTU U U3 HUXHUX ropp NpodUNUpoOBaH-
HOro SIUCTA CTPOMTENbHLIM MYCOp, BOAY, CHer
wnu nep. Ons ypobctea pabot npumeHstoTcs
cneumanbHbie NONATHI C WAFOM BOJSIHbI NPOdU-
NIMPOBAHHOIO NMCTA, KOTOPbIE MOXHO M3roTo-
BUTb Ha MecTe (punc.3.1.2).

Puc. 3.1.2 Ynanenus cuera n Boas n3 ropp
MPOPUINPOBAHHOIO NIMCTA CeUMAILHOMA J10NAaToH
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Puc. 3.1.3 lpasunsHras cknesika nepexnectos napomn3onsaUnm B CHCTEME C OCHOBAHUEM M3 MPOPINCTA

1. Napousonsums
2. Hecywee ocHoBaHue — npodnuct
3. Hecywas koHCTpyKuUs

3.1.8 Mpu yknoHax 6onee 10% Heobxoanmo
npeaycMOTpeTb KpenneHuMe NAapOM3ONALMUOH-
Horo cnos k ocHoBaHuto. [pu meHbWMX yknO-
HOX NAPOM3ONSLMUA MOXET NPeayCMATPUBATb-
ca U3 PYNOHHBbIX MQTepHGﬂOB, yKﬂGp,blBOeMle
6e3 KpenneHMs K OCHOBAHMIO.

3.1.9 Mapoun3onsauMOHHBIM CNOM U3 HAMNAB-
NSIeMbIX MATEPMANOB YKNOAbLIBAIOT HA OCHO-
BOHME C nepexsiecToOM B 6GOKOBbIX LIBAX
80-100 mm, B Topuesbix — 150 mm. Mepexne-
CTbl MOJIOTHMLY, MAOTEPUASIOB HO OCHOBe 6M-
TYMA CBOPMBAIOTCS MJIAMEHEM MPOMNAHOBOM
ropesiku Mnu ropsYMm BO3AYXOM, nepexne-
CTbl MOSMMEPHBIX NAPOU3OSIALMOHHBIX MNAEHOK
COEAMHSAIOTCS MPM  MOMOLWM  ABYCTPOHHErO
ckotua TexHoHUKOJ1b.

3.1.10 Ckneika 60KoBbIX MepexnecToe na-
POM3ONALMOHHON NNEHKU AOMKHA NPOM3BO-
AMTbCS HO BEpXHeM nnockoctu pebpa npodu-
NIMPOBAHHOIO NWUCTA MAM MNYTEM BPEMEHHOM
NOAKNAAKM XECTKOrO OCHOBAHMS, HAMPUMEP,
OSB ¢aneps. He gonyckaetcs ckneika 6o-
KOBbIX MNEPEexXNecToB  MNAPOMU3ONSLUOHHOIO
MaTtepuana Haeecy. Ckneika Topuesbix nepe-
XJIECTOB MAEHOYHbIX NAPOM3ONSLMOHHBIX Ma-
TEPUANOB JOMXKHA NPOU3BOAUTLCSA HO KECTKOM
ocHoBaHuu (puc. 3.1.3).

3.1.11 Bo Bpems MOHTOXA NAPOU3ONALMUOH-
HOM NNEeHKM CrepyeT NPeaoTBPALLATL BO3MOX-
HOCTb MOBPEXAEHMS MONOTHA OCTPbIMM Mpepd-
MeTamu, obeperaTb NIEeHKy OT NOPE30B M ApY-
rMX MEXAHMYECKMX noBpexaeHun (puc.3.1.4).

3.1.12 B MecTax NpUMMBbIKAHMS K CTEHAM, Md-
panetam, cTeHKam ¢$oHapeH, WaxTam M obo-
PYAOBAHMIO, NPOXOASLLEMY 4Yepe3 KPOBIIO,
napousonsums AonXHa 6biTb 30BefeHa Bbiwe

TennomsonsunoHHoro cnos. lNpu aTom nnexka
AOJIKHA repMeTUYHO NpUKNEenMBaThbCA K napane-
TY NpY NOMOLUM CMEeLMaNbHOW CaMOKJIeloLencs
nentsl (puc. 3.1.5).

Puc.3.1.4 Yknagka napon3onsaunoHHOMH naeHkn
TexnoHWKOJIb

3.1.13 Ha OCHOBAHMMU n. 2.27
CHwulM 11-26-76 «Kposnu», B npoekTax nokpbi-
TUMA 3AAHMI C METANNUYECKUM NPODUNUPOBAH-
HbIM HOCTMIIOM M TEMNOM3ONSLUOHHBIM CIIOEM
M3 Cropaembix M TPYAHOCrOpPAEMbIX MaTepua-
noe, HeobxoAMMO npeaycMATPMBATL 3AMON-
HeHue nycToT pebep Hactunoe Ha gnuHy 250
MM HECropaeMbIM MOTEPUANOM (MMHepPanbHOM

Puc.3.1.5 Yknagka napomsonsaymoHHOH naeHKu
TexnoHWKOJIb

Pazpen 3
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Puc.3.1.6 3awmra tennonzonsaumm or HAMOKQHMA
Puc. 3.1.7 3awmra rennonsonaymm oT HOMOKAHMS
BATOM M T.N.) B MECTOX MPUMBIKOHUM HACTMAA

K CTEHOM, AePOPMALMOHHBIM LIBAM, CTEHKAM 3.1.15. Bo Bpems nepepbiBos B pabouen cme-

¢0queﬁ, a TaKXe ¢ KO)K,D,OFI CTOPOHbI KOHbKA He, '-ITO6bI 3AWUTHUTb yTennmTesnb OoT I'IOJ'IGJJ,GHMH
BNIArM, pekomeHpayeTcs 3asectv kpau [13 na-

KPOBJIK 1 €HAO0BbI. "
POU3ONALMOHHOMU NNTEHKU NOBEPX MeM6pOHbI 14

3.1.14. B koHue paboueit cMeHbl, 4TOBbI 30~ npyxaTh €€ MPM MOMOLLM NAKT TENNOM3ONSLMHU
WMTUTL YNIOXKEHHBIE MATEPMANLI OT AOXAS, Pe-  (puc. 3.1.8).
KoMeHayeTcs 3asectu kpau [19 napowusons- N~~~

LMOHHOM NneHKn nop MeMbpaHy, nepekpbis | |
TENJIOM3ONALMIO, U MEXAHMYECKU 3AKPEMMUTb C
MOMOLLbIO TAPEJIbYATOrO 3JIEMEHTA BMeECTe C
rMAPOU3ONALMOHHBIM KOBPOM.

B Hauane cnepytower pabouert cmenb 13
NAPOMU3ONALMOHHYIO MNeHKY Heobxoanmo

BbIAEPHYTb M3 NOA KPEenexa M NpPOAOIXMTL J T i
yKnagky KposenbHoM cucTembl. (puc.3.1.6,

3.1.7).

Puc. 3.1.8 Bpemennas sawmra tennonsonaymm
OT HAMOKAHMs

© 2010 LOGICROOF
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Hecyu.l.ee OCHOBAHHKE

o

Puc. 3.2.1 Bugsi kpoBesnbHbix nuporos

3.2.1 Buibop BMAa TennomsonsLMOHHOro
MaTepuana fnpoM3BOAMTCS C YYETOM Kidac-
ca PYHKLMOHANBHOM MOXAPHOMN ONACHOCTU
3[aHMS, CTEeNEeHU OrHEeCTOMKOCTM M Kiacca
KOHCTPYKTUBHOM MOXAPHOM OMACHOCTM B
cootBeTcTBuM ¢ Tpebosanuammu CHull 21-
01-97* «MNoxapHas 6e3onacHOCTbL 38aHMM
U COOPYXKEHUM».

3.2.2 TonwuHa TENnOM3ONALUOHHOIO
Cnos onpepensieTcs HO OCHOBAHMM Tenno-
TEXHMYECKOrO PacYeTd B COOTBETCTBUM C
tpebosanmamn CHull 23-02-2003 «Te-
NA0OBASA 3AWMTA 3LAHUMUN.

3.2.3 lNpu ycTpoicTee KpoBenb C OCHOBA-
HMeM M3 X/6 NAUT ¢ YKNaaKon ceepxy yTe-
nautens u/n CTSXKM MAM COOPHOM CTSIXKKM
NMPUMEHSIOT MMHEPONOBATHLIM YTEMIUTENb C
npouyHocTbio Ha cxaTtue npu 10% pedpopma-
umm He meHee 40 kla.

3.2.4 Tpu npuMeHEHMM MexXaHU4ecKo-
ro KpenneHus KpOBENbHOW MOJIMMEPHOM
membpanbl TexHoHUKOJIb k ocHosaHuio
Hanbonee 06OCHOBAOHHO YKNQALIBATL MEM-
6paHy HEnocpepcTBEHHO HA YTENNMUTENb.
B stom cnyuae, pns cHuxeHus cebectom-
MOCTH, UenecoobpasHO NPUMEHSTb ABYX-
cnoMHyto cuctemy yTtennenus. Ha Hecy-

C PQa3JIM4HBIMA TUTTAMH TEIJTOU3O0JTALUNHA

lee OCHOBOHME YKNOALIBAETCS MNAPOM3O-
naumsa. Ha napousonsumio yknagbieaercs
yTennutenb C MPOYHOCTBIO HA CXATME MNP
10% pedopmauun He Mmenee 30 «klla -
TEXHOPY® H 35 (H30). Ha Hero ykna-
abiBaetcs 6onee xectkas naAuta  yTen-
NUTENs C MNPOYHOCTLIO HA CXATME NpM
10% pedopmaumnm He meHee 60 «lla
— TEXHOPY® B 60. lMpu Manbix Tonwm-
Hax go 80 MM ponyckaeTcs OpHOCNOM-
Has yknagka. B cnyvae opHocnorHon
TENNOM3ONAUMM  MPUMEHSIOT  YTENnMUTENDb
¢ npoyHocTblo Ha cxatme npu 10% pedop-
maumnu He menee 60 klMa (puc.3.2.3).

3.2.5 Henb3s ponyckatb Henocpepa-
CTBeHHbII‘a KOHTAKT KpOBE€JIbHbIX MNOJIMMEp-
Hbix meMbpan LOGICROOF u ECOPLAST
Ha ocHoee [BX V-RP, V-SR, V=GR u yTe-
nAMTENeM HA OCHOBE MNEHONonAMUCTMpoOna.
Ons HeponylweHMs KOHTAKTA MNPUMEHSIOT
pazgenutenscHbii  cnor  TexHoHUKOIJIb
Ha ocHoee cTeknoxoncta paseecom =100
r/M2, nMbo Ha ocHOoBe nonAMaCcTpa pas-
secom 270 r/M?, nepexnect nNONOTHMULY
He MeHee 50 MMm.

3.2.6 Yknapka yTennutens no OLMHKOBAH-
HOMy npodunMpoBaHHoMy nucty 6e3 po-
MOSIHUTENbHBIX BbLIPABHMBAIOWMX  CTSXKEK

Pazpen 3
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Puc. 3.2.2 CMewenne nant yTennntensd B COCEAHNX PIAAX M CIIOSX

BO3MOXHQ, €CNM TOMWMHA CNos yTennurens
6onblie NONOBUHLI PACCTOSHUS MeXAy rpebHs-
MM NpodnncTa, d MMHMMANbLHAS NIOWAAb Mo-
BEPXHOCTM ONUPAHMs Ha pebpa npodnucta He
meHee 30%. MpodunupoBaHHbIM NUCT fonXeH
6bITb YNOXEH LUMPOKOM NONKOM BBEPX.

3.2.7 lNpu MexaHWYecKoM cUcTeme Kpenne-
HUS MJMTHBIA YTEnauTenb 3AKPennsercs oT-
OEeNbHO OT KpenneHus KPOBESIbHOro KOBpA.
HeobxoguMo ycTaHOBAMBATL He MeHee ABYX
KpeneXHbiX 3/1eMEHTOB HA MJUTY yTennutens
UNKU ee 4acTU — Ans NAMT Hebonblworo pasmepa
U He MeHee 4 KpeneXHbIX 3NeMEHTOB AN1s NAUT
ANUHOM M wKpuHoM Bonee ogHoro meTpa. Mpu
YKNOAKe TEMMOM3ONAUMM B HECKOSbKO CIIOEB,
OTAENbHO 3AKPENASATb KAXAbIMA CIOM TEMNIOU30-
naumm He Tpebyetca. [ocTaTtoyHo 3akpenmuTb
BCIO TEMNOMIONSALMIO LLESTUKOM.

3.2.8 MexaHuueckuid Kpenex paccYMTbiBA-
etcs U3 pacyerta Harpysku no CHull 2.01.07-
85* «Harpy3ku u Bo3gencTeus».

3.2.9 TMpu ycTpoicTee TennoU3oNALMMU M3
pBYX M 6Gonee cnoes, WBbI MeXAY MAMTAMM
pacnonaratT «Bpasbexky» (puc 3.2.2). Pe-
KOMeHAyeTCda yKnaabiBaTb MJNTbl CO CMELeHU-
€M B COCEAHMX PAAAX, POBHbIM MOMOBUHE MX
AnuHbl. BepxHuin cnon Heobxopmmo yknappi-
BATb CO cMmewweHnem He meHee 200 MM oTHO-
CUTENbHO CTHIKOB HMXHero cnos. OpgHako npwu
COBMOAEHUM CTHIKOB HUXHEFO CJIOSi C BEPXHUM
CNoOeM TEnnoM3OoNsALUMM HA OCHOBE 3SKCTPY3H-
oHHoro neHononuctupona TEXHOHUKOJIb ¢
L-o6pasHoi KpOMKOM MckovaeTcs obpaso-
BAHME MOCTMKOB XONOAA HA CTbIKAX MJMT Te-
NAOM30NALMH.

3.2.10 He ponyckaeTtca npuMeHeHue Tenno-

© 2010 LOGICROOF

M30MSLUMM HQ OCHOBE NAUT MOKporo ¢opMoBa-
Hus tmna MNIMK B KpoBenbHLIX cucTeMax c He-
CYWIMM OCHOBOHWMEM M3 MPOPUIMPOBAHHOrO
nmcTa. 1o obbsicHseTcs 6ONbLWON XPYNKOCTbIO
MMX, He gonyckatowero U3armbHbIX HArpy3oKk.

3.2.11 MNpu MoHTaxe TennosonsuMMU M3 MM-
HepPanoBATHOTO yTennuTens HeobxoaMMo
n3beratb NepepBUXEHMS MO HMUXKHEMY CJIOH0
Tennomsonaumnmn. OTo obbscHseTca 6Honee HU3-
KOM NMPOYHOCTBIO HO CXKATME HUXHEFO CJIOS MO
CPUBHEHMIO C BEPXHMM.

3.2.12 Tpu MoHTOXE TennoM3onaUMM Ha
OCHOBE 3KCTPY3MOHHOro MNEHOMNonAUCTUpONa
TEXHOHUKOJIb pekomeHpyeTcs yknapbieathb
MAUTBI HOAMMUCbIO BHU3.

Puc. 3.2.3 lNnuter asovinosi nnorHoctu TEXHOPY®



NOAroTOBKA OCHOBAHUA_
noja soAon30JiLlMOHHbIA HOBEP

3.3.1 OcHoBaHMeM nop BoOAOMU3OAALM-
OHHbIM KOBEP M3 MOJIMMEPHbLIX KPOBEsbHbIX
MeMBpaH MOryT ClyXWTb POBHbIE MOBEPX-
HOCTH:

* Xene3obeToHHbIX HeCyLWUX MNJINT, LBbI
mexay KOTOPbIMM 3agesniaHbl LEeMEHT-
HO—MNeCYaHbIM PACTBOPOM MAPKU HE HUXKe

M150;

* BbIPABHMBAIOWMX MOHOJSIUTHBIX CTSKEK
M3 LLEMEHTHO—MECYaHOro PAcTBOPA MAPKM
He Huxe M150, a Takxe cbopHbIX CTaXEK
M3 NNOCKMX acheCcTOLLeMEHTHbIX TUCTOB MM
LEMEHTHO—CTPYXXEUYHbIX MAMT TONLMHOM
6onee 10 MM, ynoxeHHbix B 2 cfios ¢ pas-
6eXKOM LUBOB;

° MOHONIMTHOM TENNOM3ONSLMM C MPOYHO-
CTbio Ha cxatue He MeHee M150 u3 nerkmx
6EeTOHOB, A TAKXE MATEPMASIOB HO OCHOBE Lie-
MEHTHOTO BAXYLero ¢ 3¢p¢peKTMBHBIM 3anos-
HUTENEM — NEPIIUT, BEPMHUKYIIUT, KEPAM3UT;

® TenJOMU3ONIAUMOHHbBIX MJIUT C npepesiom
npoyHoct1 Ha cxatue npu 10% pedpopma-
umnn He meHee 60 klMa.

3.3.2 B cnyuae, korga B KA4eCTBE OCHO-
BAHMS NOJ BOAOM3ONSALMOHHBIM KOBEP MpM-
MeHdaTCA uiepoxosdaTbie I'IOBerHOCTM
(xene3obeToHHble NAMTLI, LEMEHTHO—Mec-
YaHble CTSXKM, COOpHbIE CTAXKM, MOHO-
NUTHAS Tennousonaumus U T.4.) HeobxoamMmo
npesycMaTpMBATL MOAKIIALOYHBIM CJIOM Nog,
MeMbpaHy — cnon TepmoobpaboTaHHoro
reoTekCTuns pa3BecoM He MeHee 300r/M2,
nepexsect nonotHuw, He MeHee 50 mMm. Ha-
XNeCcTbl reOTEKCTMNS CBAPMBAIOTC MEXAY
cob0oi ropsuMm BO3AyXOM 30 OAMH NPOXOA
(puc.3.3.1). Tepmodukcauus BonokoH reo-
TEKCTUIIA NO3BONIFEeT Jierko 3OCBepﬂHBOTbCS|
yepe3 pasfefiMTenbHbIA CIOM MAM 3AKPY-
yMBaTb camopesbl 6e3 HAMATLIBAHMS BO-
nokoH (puc.3.3.2 a), uto sBnseTcs xapak-
TEPHBIM ANS UrMONPOBUBHOTO reoTeKCTMAS

(puc.3.3.2 6).

3.3.3 He ponyckaetcs HenocpepcTseH-
HbIM KOHTAKT KPOBEJIbHbIX MOAMMEPHbIX
membpan LOGICROOF u ECOPLAST Ha
ocHose [IBX V-RP, V-SR, V=GR u ytennu-
Tenen Ha ocHoee NeHononuctMpona. Yrobw
He JONYCTUTb KOHTAKT NPUMEHSIOT pasfge-
nutenbHbi cnor TexHoHUKOJ1b Ha ocHoee
creknoxoncta passecom 2100 r/m?, nubo Ha
ocHoee nonuactpa passecom =70 r/M?, ne-
pexnect nofoTHUW, He MeHee 50 Mm.

Puc.3.3.1 Ceapka nonotHuwy reorekctuns
mexagy coboii

3.3.4 He ponyckaeTtcs yctpoicTBo ntobbix
CTAXEK M3 LLeMEHTHO—Mec4YdHoro pacreopa
B KPOBEJIbHbIX KOHCTPYKLMAX C HeCyLMUM
OCHOBAHWEM M3 NPOodUIMPOBAHHOTO NIUCTA.

3.3.5 Mo 3ackinHbIM yTENAUTENSM YCTPAM-
BAIOT LEeMeHTHo—MecyaHble cTsxxku M150
TonwmHoM He meHee 50 MM ¢ 0653aTeNbHBIM
APMUPOBAHMEM JOPOXHOM CETKOM.

3.3.6 YknoHbl B eHAoBaX npepycMaTpu-
BaTb He 06430TENLHO BBMAY MANOro BOAoO-
NOrNAleHns NoNMMepPHbIX MeMbpaH Tex-
HoHUKOJIb, a Takxe B cooTBeTcTBMM C N
4.2 CHul 11-26-76 «Kposnu». [nsa npe-
AOTBPAWEHMS OBOPA3OBAHMUS  3ACTOMHBIX
30H BAONb NAPANETOB, NPEAYCMATPMBAETCS

Pnc.3.3.2 a 3acsepnnBaHmne camopesa B
TepMO06PabOTAHHbIA reoTeKCTUIb

Puc.3.3.2 6 3acsepnusanmne camopesa
B MII0MPO6GHBHON reoTeKCTuIlb
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MEeCTHbIM YKJIOH OT napaneta (KKOHTPYKNOH»),
puc. 3.3.6, 3.3.7).

3.3.7 TloBepxHocTb HETOHHOrO OCHOBAHMS
UNU LLeMEHTHO—MECYAHOM CTSXKKM JONXKHA BbiTh
posHoM u rnagkor. [lpu npoeepke poBHOCTM
NOBEPXHOCTU 2—X METPOBOM PEMKOM npocse-
Tbl NOA HEM AOJKHbl ObITb TONBKO MAGBHOIO
ouyepTaHus. MakcumaneHas rmybuHa npocee-
Ta He JOJIXXHA NpeBbilaTh 5 MM BAOJIb YKJIOHQA
1 10 MM nonepek yknoxa.

3.3.8 YknoH Ha kpoene MoxeT 6biTb 3a-
[OH YKNOHOM HECYLLero OCHOBAHMS, nnbo
NPM MNOMOWM KJIMHOBUAHBIX MAMT yTennu-
tens (puc. 3.3.6). B nocnegHee Bpems pac-
NPOCTPOHEHUE MOSYYMN METOA YCTPOMCTBA

Puc. 3.3.6 Knunosuansisi yrennurens TexnoHMKOJIb

Puc. 3.3.7 YcTposicTBO KOHTPYKIIOHA C MOMOLBIO

MOAKOHCTPYKUMM M3 NMPOPHIT C yKIIOAKOH NOBEPXY
npogmcra

PA3YKJIOHKM MPU MOMOLWM MNOAKOHCTPYKLMM
u3 npoduna MM 75x50x05, nubo nopgobHo-
ro, C YCTPOMCTBOM MOBEpPXy HEro HACTMUNA
M3 ABYX CNOEB MIOCKOro acbecTtoLeMeHTHOro
nucrta tonwmuron 10 mm (ALJT) no TOCT 18124 -
95 (puc. 3.3.3), nmbo npodnucra (puc. 3.3.4).
Lar 3neMeHTOB NOAKOHCTPYKUMM PACCHMTDI-
BAETCS B 30BMCMMOCTM OT HArpy30K COFMNACHO
CHulMl 2.01.07-85* «Harpysknu u Bo3pewcT-
Bua». K npumepy, KoHcCTpyKuus, npuBepeH-
Has Ha puc. 3.3.5, cnocobHa BbigepXxaTb
pacnpegeneHHyto Harpysky go 620 krc/m2.
JlOCTOMHCTBOM AAHHOrO METOAA SBNSIETCS BO3-
MOXHOCTb NPUMEHEHMs BMecTo xecTkoro 6a-
Puc. 3.3.4 Bapuant ycrpojsictsa pasyknokHok 3aNnLTOBOro KpoeenbHoro yrtennutens 6onee
fAieWweBoro Markoro 6a3ansLToBOro yrenautens,
Hanpumep TEXHOJIAUT mnu POKITAUT, no-
CKOJNbKY B 3TOM Clly4ae BCIO HOrpy3Ky HeceT Ha
cebe NOAKOHCTPYKUMS M3 Npoduns, a He yTe-
nautens. [ns kpennenns membpaxbl B cbopHyto
CTAXKY Heob6XOAMMO MCMonb30BATH CAMOpPE3
ceepnokoHeuHbi TH (EDS-B) 5,5x35(45) mm.

Puc. 3.3.3 BapuaHT ycTtposictBa pasyknoHok

3.3.9 [na cospanus yknoHos, cnocobcTy-

loWKX BLICTPOMY YAANEHMIO BOAbI C KPOBAM K

ToYkaM cbpoca, TAKXe MPUMEHSIOTCS KJIMHO-

BUAHbIe NAuTbl Tennousonsumn. O6nacte npm-

MEHEHMUs1 KJIMHOBMIHBIX MAMT [OBOJIbHO LUM-

poKd: OHM ClyXAT ANs CO3AAHMUA PA3YKIOHKM

B €HAOBAX, CO3AAHMUA YK/IOHOB Y BEHTMUASALM-

Puc. 3.3.5 Kouctpykumus ns npoduna 75x50 OHHbIX LWAXT M 3€HUTHbIX POHApPEH, a TAKXKe

© 2010 LOGICROOF



OLHOCJIOMHbIE KPOBJIM M3 MOJIMMEPHBIX MEMBPAH KOPTMOPALIMM TEXHOHMKOJTb
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Puc. 3.3.8 Knunosugrsie nnuter A n B

NPUMEHSIOTCS KOK CO3AAHME AOMNOSTHUTENIbHOFO
yKnoHa gns 6bicTporo oTBofa Bogbl oT NApda-
netoB (KOHTPYK/IOHA) K BOAOCTOYHbLIM BOPOH-
kam. Kak npasmno, knMHOBMAHbIE NAKTBI Npea-
crasnsoT coborn Habop nant A u B ¢ yknoHom
1,7%, KoTopble MCMONb3YIOTCS AN CO3AAHMS

53
N

600

Puc. 3.3.9 Knunosuausie namter K u J

OCHOBHOTO YKJIOHO HO KPOBMie OT €HAOBbI [0
koHbka (puc. 3.3.8.). Mautsl J u K ¢ yknoHom
3,4% npUMeHsIOTCS B OCHOBHOM ANSi CO3AAHMS
PA3YKNOHKM MEXAY BOPOHKAMM, O TAKXe Ans
OTBOAA BOAbI OT MAPANETd, 3€HWUTHbLIX POHA-
peK, KpoBenbHbIX BeHTUnsTopos (puc. 3.3.9).

3.3.10 Tnockas Tennou3onsIUMOHHAS MIU-
Ta ucnonb3yetcs ans Habopa HeobxoauMoM
TOJILWLMHBI U MOXET YKNaAblBATbCA KAK NoA4 KJIU-
HOBMAHYIO NMAMTY, TaK U nosepx Hee. Cnepyet
YYUTbIBATb, YTO PA3YKIOHKA M3 KIMHOBWMAHOM
TENNOMU3ONSALUMM HE MOXET MOJSIHOCTbIO 3dMe-
HUTb TEMMOMU3ONSALMOHHLIM CNOM, Tpebyembli
Mo TENJIOTEXHUYECKOMY pACYETY.

6000

Puc. 3.3.10 Cosznaune yknona
C NnMomMoubrO KIIMHOBULHbIX TIJTAT

Puc. 3.3.11 Yknaaka NBX-memb6patsi
B PA3YKJ/IOHKE M3 KIIMHOBMUAHBIX TJIAT
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NPABUJIA MOHTAHA BOAOU30JIALLMOHHOI0 KOBPA

3.4.1 KpoeenbHble nonMmepHble MeMbpaHb
TexHoHNKOJIb yknapsieaiotcs B oguH cnom
M HE MMEIOT OFPAHUYEHUI MO MAKCUMOASBHOMY
yrny npUMEHEHMs.

3.4.2 Ins ycTpoMcTBA KPOBEMb C MEXAHWUYE-
CKMM KpenneHMeM NPUMEHSIOTCS COPMMPOBOH-
Hole memMbpaHel LOGICROOF 1 ECOPLAST Ha
ocHose lNBX V-RP.

3.4.3 HeapmuposaHHbie MeMbpaHbI
LOGICROOF u ECOPLAST Ha ocHoee [IBX
V-SR npumeHsiotcs ans u3rotoeneHus ¢$pacoH-
HbIX 3/IEMEHTOB, AeTanen ycuneHms u pedbopma-
umoHHoro wea. HeapmmposaHHble MembpaHsi
HE NPUMEHSIOTCS ANs YCTPOMCTBA NApPANeEToB
(puc. 3.4.1).

Puc. 3.4.1 lNpumenerne neapmmposarnori [1BX-
MeMbPQaHbl Npu yCTPOKHCTBE BHELIHEro yria.

3.4.4 Heobxopnmo nsberatb koHtakta [BX-
membpaHsbl ¢ xupamu. Ha npouseoacteax, mc-
NoNb3YIOWMX PA3NMYHBIE MACAA, HYXHO Npea-
YCMOTpETb XMpoynasnueaowme unbTpbl, Ko-
TOpbl€ YCTOHABAMBAIOTCS HA BBITAXKM.

3.4.5 He ponyckaetcs HemocpeacTBEHHbIN
KOHTOKT nonuMepHbix membpan TexHoHM-
KOJIb Ha ocHoee MBX c HedTenpoaykTamuy,
B TOM uYucCrie C BUTYMOM, M C yTennuTensimMu
HO OCHOBE MEeHONoAMCTUpONa.

3.4.6 B cnyuae yknapku [BX meMbpaH Heno-
CPEACTBEHHO HA cTapoe BUTYMHOE MOKpbITUE
HeobxoAMMO, 4Tobbl ero Bo3pacT Hbin He MeHee
ogHoro roaa. Kpome Toro, mexay nonMmepHom
MeMBpPaHOM U CTApbIM KPOBESbHBIM MOKPLITUEM
YCTPAMBAETCS PA3AENUTENbHBIA CIOM U3 Tep-
MOO6pPaBOTAHHOrO reoTEKCTMAS PA3BECOM He
meHee 150r/mM2. HaxnecTtbl reotekctuns ceapu-
BAIOTCS MeXay coboi ropsuMMm BO3LyXOM 3d
oaunH npoxop. TpebosaHMs O paspenuTensHOM
cnoe HeobxoguMmo Tak Xxe cobnsoadate npu
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yknapke MeMbpaH Ha AepeBsHHbIM HACTMA C
MPOMMTKAMM.

3.4.7 B cny4yae Mcnonb3oBAHMA Tennousons-
UMM HA OCHOBE NEHOMOJIUCTUPONA M yKnagke
MBX MeMbpaHbl HenocpeacTBEHHO HaA yTe-
namMTens, Heo6XoAMMO NpefycMaTPUBATL Pa3-
AENUTENbHLIA CNOM Mexay MeMbpaHoM M yTe-
nnutenem u3 creknoxoncra TexHoHUKOIJIb
passecom =100 r/m2, nubo u3 nonuactpa
passecom 270 r/M?, nepexnect NONOTHMULY
posxeH 6biTb He meHee 50 MMm.

3.4.8 YknoH kpoBAM NpMHMMAIOT B COOTBET-
CTBUM C HOPMAMM MNPOEKTUPOBAHUA 3AAHUM
U coopyxeHnin. [ina obecneyeHns MakcMManb-
HOro CpoKa cNyX6bl KPOBENbHOrO MNOKPbITHSA
YKMOH JOMXeH cocTaBnsath He meHee 1,5-2%.
MNpy TaKOM YKSIOHE C MOBEPXHOCTH KPOBENbHO-
ro KOBPA OCYLLECTBASETCS NOMHBIM OTBOA, BOAbI
MO HAPYXHbIM U BHYTPEHHUM BOAOCTOKAM.

3.4.9. Kpoenu ¢ yknoHom MeHee 1% Tpeby-
0T CneuManbHbIX MeponpuaTMi ans obecne-
YeHMUs HagexHocTH ruppomsonsumn. lNpexae
BCEro, 3TO OTHOCUTCS K APMMPOBOHHOW MeM-
6paHe, NOCKONbKY B 3TOM Ciyyae MOBbILIAET-
€S PUCK KANWANSIPHOTO 3ATATMBAHMS BNArM NO
apmupytouien cetke. [losToMy pekomeHpyeTcs
AOMONHUTENbHO 3AWMLLATE LWBbI MeMBpaHbl
xuakum TMBX. Ona storo ucnonbsyroT cneum-
anbHbiM GnakoH ¢ Hacagkow (puc. 3.4.2).

Puc. 3.4.2 O6paborka croika xugkmum [1BX

3.4.10 Tlpu conpsixeHun KpOBeNbHOro
kKoBpa ¢ Tpybamu unm obopypoeaHueM, ycra-
HOBJIEHHbIM HO KpOBne, Heobxoanmo usberarsb
KOHTOKTA MeXAy MonMMepHon membpaHoM
TexHoHMKOIJIb u ncrounmkamu tenna c temne-
patypoi 6onee 80°C.

3.4.11 MNpu yknapke MeMbpaHbl B cUCTEMe
C HecylwMM OCHOBOHMEM M3 OLMHKOBAHHOIO
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npodnucra, nonMMepHas MeMbpaHa AOMXHA
packaTbIBATLCS Nonepek BonH npodnucra. 910
TpeboeaHne obycnoBneHO TeM, YTO MEXAHMUYE-
CKWMMA KpeneX AO0JIKEH YCTAHABIMBATLCA B pa3-
Hble BOJIHbI NPOGANCTA, O HE B OJHY BOJIHY.

3.4.12 Yknapgka membpaHbl Begetcs obblYHO
C CAMBIX HU3KMX TOYEK KPOBJIM.

Puc. 3.4.3. «Bcrpeunsisiy wos

3.4.13 [onyckaeTcs HanMuue «BCTPEYHBIX
weoB» (puc. 3.4.3), Tak kak wos obnagaeT Bbi-
COKOM BOAOHENPOHMLAEMOCTbIO (Npu paene-
HuM o 5 krc/cm?), a npu pacTsaXeHUM COXPaHs-
€T LeNOCTHOCTb (PA3pLIB NPOUCXOAMT HE MO LUBY,
a no nonotHy matepuana). TonwuHa membpa-
Hbl MQJSId, U HE MOXET BbI3BATH 0BPA30BAHMS
30CTOMHBIX 30H HA KpoBne B obnactu wWBOB.
JaHHBIM NyHKT He npoTtusopeunt Tpebosa-
Huamv CHul 11-26-76 «Kpoenu», nockons-
Ky B nepuos paspabotku ganHoro CHulla
nonMmepHoie MeMbBpaHbl B HAWeEW CTpaHE He
NPOU3BOAMANCH, O UMNOPTHbIE QHANOMU HE no-
CTOBASAMCH.

3.4.14 TonwmHa kpoBenbHOM MeMBpaHsi
BNMSET Ha CpoK cnyx6bl kpoenu. Ons MBX mem-
6paH xapakTepHa noTeps nnacTuukaropaq,
BCJIEACTBME DTOrO, MOTEPS MACCHI M TOJILLMHBI
c TeyeHneM BpemeHu. B cpepHem 3a 10 ner B
ycnosusx cpegHer nonocsl Poccun tonwmHa
MBX membpaHbl ymeHbwaetcs Ha 0,2 Mm. Cuu-
TAeTcs, YTO MUHMMAJbHO A0MYCTMMAS TOMLMHA

Puc. 3.4.4. Tneowas curapera

rMAPOM3ONALMOHHOIO Clos AonxHa 6bith 20,8
MM. Mo3ToMy MOXHO rOBOPHUTb, 4TO MMHMMAb-
HbIM cpok cnyx6bl ans MBX membpan Tonwu-
HoMi 1,2 mm coctaenset 20 ner, gna MNMBX mem-
6paH TonwmHoM 1,5 Mm coctaenset 35 ner.

TonwmHa MaTepuanda TAKXe BMSET HO CTOM-
KOCTb MEXAHUYECKUM NOBPEXAEHMAM, MCTUPA-
HUIO U TneHmto curaper (puc.3.4.4).

3.4.15. MNpu ucnonb3oBaHMM B KA4YeCTBE KPO-
BENbHOrO MATEPMANA UBETHOW MeMBpaHsl (nio-
6oro useta kpome 6e510ro U OTTEHKOB CEPOro),
ANl COXPOHEHMS OQHOTOHHOCTH U 3CTETUYECKO-
ro BMAA KPOBAM MOHTAX rMAPOM3ONSLUOHHOIO
KOBpa cnepyeT nposoauTth He Gonee opHoro
Mecsua. B npotMeHoM cnyyae, BO3MOXHA pas-
HOOTTEHOYHOCTb MEMBPAHBI U3-3Q BIMSHUS HA
uBeT atMocdepHbIX SBIEHUM PA3IMYHOFO TMNA
(prc.3.4.5).

Puc. 3.4.5 LlserHas membpana

3.4.16. Membpanbl ECOPLAST umetoT yHu-
KAJsbHYIO, MPOTHUBOCKOJIb3ALWYIO MNOBEPXHOCTbH,
KoTopas obecneunsaer 6HesonacHocTb, oco-
6eHHO Toraa, Koraa KposenbHbie paboTbl Be-
AyTCcs B cbipyto norogy u cHer. C npumeHeHM-
em membpanbl ECOPLAST craHoeuTtcs 6onee
6e3onacHbiIM NpoBefeHWEe [MAPOMU3ONALMOH-
HbIX paboT Ha KpoBAsX ¢ yknoHom 6onee 10 %,
YMEHbLUQETCS BO3MOXHOCTb NABUHOOBPA3HOrO
cxopa cHera c kpoeau. KoadpduumeHT TpeHus
MeXay KpoBeNbHbIM MaTtepuanom M obysbio

(otHocuTenbHoe pBuxeHne - 1M/MMH, Harpys-
ka - 600 N) cocraenset 0,58-0,67. (puc.3.4.6).

Puc. 3.4.6 lNosepxrocts membparusi ECOPLAST

Pazpen 3



KPEMJIEHUE KPOBEJIbHOI0 NMNUPOTA

3.5.1 OnpepeneHne Harpy3ok M BO3AEMCT-
BMM, paAcYeT KONMYECTBA KPEMeXHbIX 3/1eMeH-
TOB, OCYLIECTBASIETCS MPOEKTHOM OpraHusa-
UMEerd C y4YeTOM [AOHHbIX WHXEHepHO—ruApo-
METEOpONIOrMYECKMX M MHXEHEPHO—3KOMOTU-
YeCKMX U3bICKOHMM HA NOLWAfKe CTPOMUTENLCT-
BA B COOTBETCTBMM C fEMCTBYIOLLUM MOPSAKOM.

3.5.2 Mpu pacyete kpenneHus MeMbBpaHb
K OCHOBOHMIO HEOBXOAMMO YUWTHIBATH BETPO-
Bble HArpy3KM.

3.5.3 Bokpyr Tpy6 Manoro ceuyeHus foOnKHO
YCTOHABAMBATBCS HE MEHEE YeThipex Kpemnex-
HbIX 3/1IEMEHTOB.

3.5.4 B Mectax eHAOB YCTAHABNAMBAETCS
[OMNONHUTENbHBIM KPENeX, ecnu yron HaKnoHa
ckatoe 6onee 2%. LLar ycraHoBkM kKpenexa He
6onee 200 MM.

3.5.5 [ewcreyrowmmt CHull 2.01.07-85
«Harpysku 1 BO3peHCTBMA» HE MOXET Yy4MuThbi-
BATb OCOBEHHOCTM KpenneHUs MONMMEPHbIX
MeMbpaH, NOCKOMbKY M3AAH B nepuod, Kor-

Jna spanmii ¢ h > b/3

Jna spanwii ¢ h < b/3

Aa nopobHble Matepuansl He MPUMEHSUCL B
Poccun. lMostomy pekomeHayeTcs paccymThi-
BATb KOJIMYECTBO MEXAHMYECKOro Kpenexda
B COOTBETCTBMM C MeTogmkon Hopsexckoro
crangapta NS 3479, kak camoro ctpororo B
Espone. Tpe6osaHus 3Toro craHaapTa npesoc-
xopst Tpeboeanmns CHulM 2.01.07-85 v rapan-
TUPYIOT HOAEXHOCTb KPEenneHusi KpPOBesibHOM
cuctembl. Huxe npuBepeHa Metoguka, cooT-
BETCTBYIOLLAS STOMY JOKYMEHTY.

3.5.6 Kpoens ycnoeHo penutcs Ha 3 30HbI:
YI1I0BYI0, NAPANETHYIO M LeHTpanbHylo. Pasmepsl
30H 30BMCAT OT reoMeTpuu 3aanus (puc. 3.5.1).

h — BbicoTa 3panus

b — wupuHa

L - pavHa

Cospasaemoe BETPOM paspsixeHUe nepuo-
AMYECKM nogHUMMaeT MeMbpaHy mexay Kpe-
NAEHUSIMMU U BbI3bIBAET YAJIMHEHME MEMOPaHBI
U B3gbiMaHue. Cuna BeTPSHOrO BCACHIBAHMS M
3NMACTMYHBIE CBOMCTBA MeMbBpaHbl onpepens-

Puc. 3.5.1 [lenenne kposnu Ha 30Hb BETPOBOH HATPY3KH.
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Puc. 3.5.2. K onpegenennio BbICOTH 34aHNS

IOT CTeneHb B3AbIMAHMA. KQ)Kﬂblﬁ KOMMNOHEHT
KpbIlUM CO3[CET CONPOTMBAEHME MNOALEMHOM
cune Betpa. Bce cBasu B uenouke conpotue-
NeHUs [ONXHbI OCTABATbCS UenbiMu. Paspyuwe-
HME MPOMUCXOAMT TOrAA, KOTAd CMUAd MOAbEMA
BeTpa bonbwe, Yem conpoTuenenne nobon
u3 3tux ceaser. (pnc.3.5.3) MNpu obayeanmnu
B a3poauHammueckon Tpybe Maketa 3adHMs
pasmepom 3x3 MeTpa, Beicotor 90 cM 1 napa-
netoM 5 cM, 6bIIM nonyueHsl cnegyowme gua-
rpammsl (puc.3.5.1) ans cunbl BeTposoro otco-
Ca Ha KPOBENbHOM MOKPBLITUM. MakcMmansHas
HArpyska MNPUXOAMTCS HA YroN KPOBIM, TAe
cuna nogbema B 4 pasa NPeBOCXOAMT 3HAYE-
HWUs B MAPANETHOM 30He.

3.5.7 Harpysku B npegenax KaXmoM 3OHbI
CYMTQIOTCS OAMHAKOBBIMM, KPenex paBHOMEp-
HO pacnpegenseTcs No BCEM NIOLLAAU 30HbI.

3.5.8 Pacuet BeTpoBOM HArpy3kn Ha OTHENb-
Hbl€ YYACTKU KpPbILLUM MOXET 6bITb npouseeneH
no ¢popmyne:

Pd=1,6 0,9 q(f3 ® pu+f4 e pi),
raoe

Pd — paccunteiBaemas Harpyska;

1,6 — ko3dbPUUMEHT HApREXHOCTM BETPOBOM
Harpysku (CHul 2.01.07-85 npepycmarpuea-
et 3HauyeHue 1,4);

0,2 - «koadpduumeHT npoponkKMUTENLHOC-
TM CPOKA AENCTBMUS B LMKIMYECKOM nepuope
20-50 ner;

— AMHOMMYeckoe pasnenue, KH/M?,
no CHull 2.01.07-85* «Harpyskn u Bo3pei-
CTBUSY;

MU — K03 PULMEHT AABNEHMS BHELIHEW HA-
rpy3km (tabnmua 3.5.3);

Mi — kO3pPUUMEHT AABNEHMS BHYTPEHHEM
HArpysku;

f3 — koapdHUMEHT BHeLLHEN Harpy3KY;

f4 — ko3 PUUMEHT BHYTPEHHEN HArPY3KM.

3.5.9 B cnyuae, ecnu kposnsa pacnonoxeHa
HO 300HMM, CTOSILLEM HA BO3BLILIEHWMU: XONIME,
6yrpe unu cknoHe, co ckatom 6onee 40° To
30 BBICOTY 3A0HMS h NPMHMMAIOT €ro UCTUHHYIO
BbICOTY, CNOXEHHYIO C BbICOTOM BO3BbILIEHMS

h1+h2, puc 3.5.2.

3.5.10 KoaddurumeHTsl gasneHns ans BHew-
HMX HATPY3OK 3QaBUCAT OT ¢OPMbI KPOBIM
M ee y4yacTkos, cM. Tabnumuy 3.5.1.

nogabeMHas cuina BeTpa

&

cBapHou
LIOB

Tenno-
n3onauusa

>

napo-
nsonsauus

Tesnecko-
nn4yecKumn
ANIeMeHT

OCHOBaHue

yaepXxuBarowias

cuna BeTpa
Puc. 3.5.3. Conpornsnenmne nogpbemMHosi cune Berpa
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Tabnnya 3.5.1 Kosgpduunents pasnenns sHewresi Mepy, CKaAbl, HOBECHI, TEHTH U T.A4. A Takxe

Harpyskn Ha nAOCKyio kposmo B > 6° (uu) ANl KOHCTPYKUMM C MOCTOSHHO OTKPbITHIMM

BOPOTOMM, HE3UBMCMMO OT BETPOBBIX BO3AEM-

CTBMH, HANPMMEP, TAPAXH ANS MALIMH CKOPOJ

MOMOLLM, MOXAPHOM U AP. HEOTNOXHbIX CNyX6.

B TakmMx KOHCTPyKUMSX MOTOKM BO3AyXd, npo-

CauMBASICb BAOMb NAPANETA, MOFYT OKA3bIBATH

Ha dacap 3aaHUS AMHAMMYECKOe AABNEHMe,

nepepaosaeMoer BHyTpb (nog MeMbpaHy) u,

TEM CAMBbIM, OKA3bIBATb BHYTPEHHIOKO HArPYy3KYy
Ha MeMbpanHy.

TMM KPbILLIM

YINOBAS 30HA
KPAEBASA 3OHA
LIEHTPAJIBHAS

30HA

3.5.14 KosaddpuumeHT aencremns BHyTpeHHEN

Kpoens c 25 20 10 Harpy3ku f4 npunumaetca pasHeim 0,0 ans He-
napaneTom ! ! ! NPOHULLOEMbIX OCHOBAHMM U paeHbiM 1,0 ans
npoHMLaeMbiX ocHoBAHMM (cM. n. 3.5.12).

CkarHas
KpoBns 3,0 2,0 1,0 Mporpamma pacyeta BeTPOBOM HArPY3KM Ha-
xoguTcs Ha caite www.logicroof.ru no agpe-
Mowockarhas max 4,0 o D cy: hitp://calculation.logicroof.ru/.
Kpoenis min 3,0 ! ‘ Mpu pacyete BeTPOBOro BO3AEHCTBMS HA

KBAAPATHBIM METP NOAMMEPHOM  MeMBpaHbI
HeobXOAMMO YUMTLIBATL 3HOYEHME HArpys-
KM, KOTOPYIO MOXET BbiAEpPXATb OAHA naApa
«MeMBpPAHa-KPEenexXHbIM 3NEMEHT» B 30BUCK-
MocTH oT ocHoBaHus (Cm. Ta6.3.5.2).

3.5.11 KoadppuumenT BHewHen Harpysku f3
npuHumaetcs paeveim 0,8 B cnyuyae Henpo-
HMuaemoro ocHoeaHus M 1,0 B cnyyae npoHu-
LLAeMOro OCHOBAHMS.

3.5.12 Bce ocHoBaHMs cuMTalOTCS NPOHMLA-
€MbIMM, 30 MCKIOYEHMEM: CTAPbIX HEMNpOHM-
LaeMblX KpOBeJibHbIX MATepMnasnos, 6eTOHHbIX
3/IEMEHTOB C FePMETUYHBIMU CTbIKOMM, MOHO-
nutHoro 6etoHa. HenpoHuuaeMoe ocHoBaHMe
AONXHO TAKXE repMeTU3MpoBATLCS B MeCTax
MEXAHMYECKOro KpensieHns M BAosb napanera.

3.5.13 KoadoduumeHT pasneHns BHyTpeH-
HeN HArpy3KM NONHOCTbIO 3ABUCHT OT CTEMEHM
HenpoHuuaemoctM 3paHma. pi = 0,2 gna He-
npoHnuaembix 3ganui, Hi=0,7 pns nocTosHHO

OTKPbITbIX MJIM MPOHMLAEMbIX 34AHUM, K NpM- Puc. 3.5.4 6
1180

1200

1503 50+

><—300——

SE—300—

ernneHMe ANUT 3KCTPY3UOHHOIO neHononucTupona

1200

1200

|
X ]

~—300—X

600

‘—300—><

KpenneHue nnuT MnHepanbHomn BaTbl

X — nomeyeHbl MecTa YCTAHOBKM KpeneXHbIX 3J1eMeHTOB.
Puc. 3.5.4 Kpenneumne nnutHosi tennounsonaumnmn
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HOONYCKAEMOE

OCHOBAHME KPOBJIN COlMPOTUBIIEHUE

BbIAEPTMBAHUIO, H

Taxenbit 6eton M200, menkum

3anonHuTens, pakums 3epeH 850
0,63-5,0Mm

Taxenwit 6eTon M300, Menkum

3anonHuTens, pakums 3epeH 850
0,63-5,0MMm

Tsxenbit 6eToH knacca
B15(M200), kpynHbii
3anonHuTens, ppakums 3epeH
10-20mMm

900

Taxenbiit 6eToH knacca B20
(M250), kpynHbIi 3anonHuTens, 900
dpakums sepen 10-20

Crans ToHKONMUCTOBAS 900
xonogHokatHas 0,7mMMm

Cranb ToHKONMCTOBAS 950
xonogHokatHas 0,7-2,5Mm

Ta6. 3.5.2 [lJonyckaeMoe conpoTUBREHNE BblAepruBaHMIO

3.5.15 B cucteMax ¢ MeXdHMYECKMM Kper-
NeHUeM, B Cryyae, €Cnu MAWUTHLIA yTennuTenb
SBNSIETCS OCHOBAHMEM MOA YKNOAKY MeMbpaH
TexHoHNKOJIb, on ponxeH 6biTb 3aKkpenneH
K HecylieMy OCHOBOHMIO NPMU MOMOLUM Mexa-
HUYecKoro Kpenexa, nMbBo NpuKNeeH K HeMy.
MuHumansHoe konuyecTeo Kpenexen 3 wt/m2.
B cnyyae MHOrocnoMHoro yTtenneHus HeT He-
06X0AMMOCTH KPEMUTb KAXABIM CIIOM OTAENbHO.

3.5.16 Mnutbl M3 aKcTpy3MOHHOro neHomno-
nuctupona (IMC) TEXHOHMKOJIb pekomeH-
pyeTtcs yknagblieath Hagnuceio BHM3. Kpenex
peKOMeHAyeTCs YCTAHABAMBATL TOSILKO B OAMH
kpaM, roe L-kpomka 3akpennsemMoM naAuTHI

6ymeT NpuMXMMaTh npeabigylwyto nauty (puc.
3.5.4au6).

3.5.17 Tpu MexaHuyeckon cucTeme Kpenne-
H1sl KPOBENBHOrO KOBPO MEXAHUYECKMI Kpenex
ycTaHaBnMBaeTcs B GOKOBOM nepexnecte CMex-
HbIX NONOTHMW, MembpaHbl. Pasmep 6Hokosoro
nepexnectd AonXeH cocTaenaTh He MeHee 120
MM NpU papguyce TENeckOnMYeCcKOro 3nemMeHTd
50 mm (puc 3.5.6). TpeboraHue Kk paccTosHMIO
B 60 MM Mexay Kpaem BEpXHEro MosoTHMLLA
U Teneckonuueckum kpenexom (puc. 3.5.6-q)
0bycnaBnMBaeTcs KOHCTPYKTUBHBIMM OCOBEHHO-
CTSMM cBapoyHoro astoMmara (puc. 3.5.5). B Hem
POCCTOSIHUE OT «TyCEeHMLbI» annapard, KoTopas
CO3A0ET «BO3AYLHbIM KAPMOHY» ANs HeponyLe-
HUS YXOAQ FrOps4ero BO3ayXxa Nop KPOBEembHbIM
KoBep MeMbBpaHbl, [0 NPMKATOYHOrO POMMKA
pasHo 60MMm. Mpu MeHbluEM 3HOYEHUM paccTos-
HMS ABTOMOT ByAeT Hae3XaTb HA Kpenex, obpa-
3ys HO NOBEPXHOCTM LWBA AedeKTbl B BUAE BOSH

(puc. 3.5.7).

Puc. 3.5.5 linpuna paboueri
nosepxHoctu Leister Varimat, pasHas 60 mm

3.5.18 HapexHocts ycTtaHOBKM  Kpene-
Xa B HEM3BECTHOE OCHOBAHME (cTsxka, cTa-
peii  6eToH) MoxeT 6bITb MpoBepeHa BU-
3yanbHO nNpuM MOMOWM  3KCMPEecc-MeToaa
HenocpeacTBeHHO Ha obbekTe (cMm. puc.
3.5.8). [na »3T0ro Kk 3aKpensneHHoM no-
noce  MembpaHbl  Npunaraetcs  BEPTU-

Puc. 3.5.6 Mexannueckoe kpenneHue KpoBenbHOro KOBpa

Pazpen 3
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Puc. 3.5.7 [edpexr csapHoro wsa

ycunve

Puc. 3.5.8 BusyansHbisi MeTroa onpenenenns Hagex-
HOCTM yCTQHOBKM Kpenexa

Puc. 3.5.9 Pacnpeaenntenn Harpy3km Ansg MEexaHM4eckoro KpernneHus
lMnactmkoBbie TapenbyaTsie TeNnecKkonMIeckue 3nemMenTs (cnesa),
METQIMYEeCKMe TaPesbyYaThie MPUXHMHBIE Aepxartenu (B ueHtpe),

JIMHEsiHbIE NPUXUMHBIE AlepxaTenu (cnpasa)

kanbHoe ycunue. [pu 3TOoM ponxeH npowm-
30MTU pa3pbiB MeMBpaHbl, O He BbIPbIB Kpe-
nexa M3 oCHoBAHMA. MeToa ocHOBAH Ha pas-
HULE MEXAY YCMIIMEM pPA3PbLIBA MEMBpPaHBI
(1100 H) u ycunuem Ha BbipbiB camopesa M3
ocHoBaHus (21300 H).

3.5.19 [na MexaHuyeckoro KpenneHus
KpPOBEJIbHOrO KOBPA MNpPM ero yKJiagke Heno-
CPEeACTBEHHO HA Hecylee OCHOBAHME, HeObXo-
OUMO MpPenycMOTPeTb PA3AeNMUTENbHbIM CIOM
U3 TepMOOBPABOTAHHOrO reoTeKCTMAsS pPa3Be-
com He MeHee 300 r/m2. Haxnectbl reotekctu-
ns CBApPMBAIOTCS MeXAy coboi ropsumMm Bo3ay-
XOM 3d 0fMH npoxog. Tepmodurkcauus BONokoH
reoTekCTus NO3BOMSET JIErKo 3ACBEpPJSIUBATHCS
Yepes pasfeNUTeNbHbIMA CIIOM UM 30KPYYMBATD
camope3bl 6€3 HAMATBIBOHMS BOJIOKOH, YTO Xd-
POKTEPHO ANs MrnonpobMBHOro reoTekcTUns
Ons kpennevns B Hecywee OCHOBAHMe (Ha-
npuMep, CTsXKy M3 Taxenoro 6eToHa), npu-
MEHSIETC AHKEPHbIA 3NEMEHT, noabupaembii
B COOTBETCTBMUM C OCHOBOHMEM AN MEXAHM-
YeCcKoro KpenmneHus, 1 MeETANNUYeCKUI Tapenb-
YaTbIM NPUXMMHOM aepxaTtens (puc 3.5.9).

3.5.20 Tlpu yctpoicTBe MSArkoM KpOBAM
C MEXOHMYECKMM KpenneHuem (npu yknag-
Ke MeMbBpaHbl HEMmoCpeaCcTBEHHO HA XECTKWM
MMHEPANOBATHBIM YTENAMUTENb) NPUMEHSIOTCS
TONbKO MJIACTUKOBbIE TENECKONMYeckMe Kpe-
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nexHole 3nemeHTsl TexHoHMUKOIJIb, ckpbiato-
wue BHYTpu cebs ronoeky camopesa (puc
3.5.9). MpumeHeHne MeTannM4yecKUx TaApenb-
4yaTbiX AepXaTenieM He pekoMmeHayeTcs no 3
MPUYMHAM: MOCKONbKY COMOPE3 B 3TOM Crly4de
MPOXOAUT KPOBESbHLIM MUPOr HACKBO3b, BO3-
HMKQIOT ONACHOCTM OBPA30BAHMA MOCTUKOB
XONnopaa, NOBPEeXAeHMs MeMBpaHbl LWAsnKoM
camopesda npu MPUIOXKEHUU MEXAHUYECKOM
Harpy3ku ceepxy (puc 3.5.10).

Mpu yknoHnax kposnu 6onee 10% npumere-
HMe TeNnecKonMYecKkoro Kpenexa HegonycTMmo,
B 3TOM C/lyyde MPUMEHSIOTCS MeTanInvyeckue
Kpyrnible Tapenbyartbie gepxartenn TexHoHWU-
KOJb. (pnc3.5.9).

Puc. 3.5.10 lNospexnenne memMbpaHsi wnankosi
camopesa npu NPUMEeHeHUH TapenbyaToro
METQIIMHECKOrO AepXATess 10 MUHEPAnOBATHOMY
yTennuTenio



OJHOCJIOMHBIE KPOBJTMN M3 MOJIMMEPHBIX MEMBEPAH KOPMOPALIMM TEXHOHMKOJ1b

3.5.21 [OnuHa Teneckonnyeckoro anemeHTa
AO0JIXKHA 6bITb MeHblle TOJIWMHBbI Cnoda TenJioum-
30N9UMMU He MeHee YeM Ha 15%. DTo 3HauyeHHe
obycnosneHo pedpopmaumnen ytennutens npu
MPUAOXEHUM K HEMY MEXAHMYECKOW Harpys-
ku. K npumepy, ecnu pasgennts cpeaHuin Bec
YenoBeKa HA CPEeAHIo MAOoWaAb CTYMHMW, MO-
nyuntcs okono 30 klMa. Takum obpasom, nop
BECOM YeJsioBeKka MHHepGﬂOBGTHbII‘a )’Tel'lﬂMTeﬂb
C npouHocTblo Ha cxatue npu 10% pedop-
maummn 25 kla coxmetca bonee uem Ha 10%.
Pekomenpaummn no sbibopy AnMHb camopesa
M TENnecKonMUYecKoro 3/IEMEHTA NpPMUBEAEHbI
B Tabnuue 3.5.4.

a. 6.

Puc. 3.5.11 KposenbHbivi camopes cBepnoKkoHe HbIH
TexHoHMKOJIb a. @ 48 6.3 55

Puc. 3.5.12 KpoBenbHbiti caMope3 oCTPOKOHEYHbIH
TexnoHMKOJIb B coyeraHum
C MOJIMAMMAHOMH THI1b30#

3.5.22 [ns kpenneHus meMbpaHbl B OCHOBQ-
HME M3 OLMHKOBAHHOrO NPodnucTa NPUMEHS-
IOTCS KpPOBENbHbIE CBEPJIOKOHEYHbIE CaMope-
3bl TexHoHUKOJIb @ 4,8 mm (puc. 3.5.11-q),
ANMHA KOTOpbIX nogbupaetcs no Tabnuue
3.5.4. [ina xpenneHnns MeMbpaHbl B OCHOBAHME
us 6etoHa knacca B15-B25 unu uemeHTHO-
NecYaHyIo CTXKY TONWMHOU He MeHee 50
MM M3 pacteopa He Huxe M150 npumensietcs
KpOBEesbHbIM OCTPOKOHEYHbIM BMHT TexHoHM-
KOJIb @ 4,8 MM B coyeTaHMM C MoAMAMMA-
HOM QHKEPHOM rMNb3oM annHou 45 mnn 60 Mm
(puc. 3.5.12). Ons kpenneHns membpaHbl B
ocHoBaHne M3 betoHa knacca B25 npumens-
etcs 3a6uBHOM aHkep. [ns KpenneHus Mem-
6paHbl B ocHOBaHME M3 c6opHOM CTAXKM, nMbo
dbaHepbl, NPUMEHSETCS CBEPNOKOHEYHBIM COMO-
pe3 TexnoHUKOJ1b @ 5,5 mm gnnHon 45 MM ¢
yMeHbLUEHHbIM cBepniom (puc. 3.5.11-6).

Ona KkpenneHus ruppoU3ONSILUOHHON MeM-
6paHbl U TENNOU3ONSLUMU B CTAPLIM BUTYMHbIN
KPOBesbHbIM NUPOr HEOHXOAMMO MCNONb3OBATD
cneumanbHelM Tapenbyateii kpenex TexHoHMU-

KOJIb tun R28/(70-170MM) M3 BbicOKOKOYE-
CTBEHHOrO MOSIMAMMAQ, YNPOYHEHHOFO CTEKNO-
BonokHoM (puc.3.5.15).

Puc 3.5.15. Tapensuatsivi kpenex TexnoHUKOJIb,
mn R28.

3.5.23 B cnyuae, Korga B KAYECTBE HECYLLErO
OCHOBOHMS BLICTYNAIOT Xene3obeToHHble peb-
pUCTbIe NAUTbI, MEXOHUYECKMM KPEnex JOomKeH
ycTaHaenueatbcs B pebpo nautbl. B atom cny-
yae Ans KpenneHus KPOBENbHOro KOBPA M3 no-
NUMEPHON MeMBpPaHbl MOryT GbITb MPUMEHEHDI
NMHENHBbIE NMPUXMMHbIE AepXaTenu (metannu-
Yyeckue pemnku), KoTopble, KOMMNEKTYSICb COOT-
BETCTBYIOLMMMU QHKEPHBIMM 3NIEMEHTOMM, yCTa-
HOBIMBAIOTCS NOBEPX MeMbBpaHHOro Kospaq,
O CBepXy 3aKpbIBAKOTCS NONOCOM MeMBpaHsl,
KOTOpAs AONXHA MEepeKkpbIBATL PEMKY B KOX-
Aylo CTOPOHY He MeHee, YeM Ha 80 MM M npu-
BAPMBATLCS K OCHOBHOMY KPOBENIbHOMY KOBpY
weoM He meHee 30 mMm (puc 3.5.13). Ecan He-
cywas cnocobHOCTb KOHCTPYKUMM M3 pebpu-
CTbIX XeNie306eTOHHbIX NAUT NO3BONSET BbLIAEP-
XATb YCTPOMCTBO BLIPABHMBAWOLLEN LEEMEHTHO-
MEeCYaHOM CTAXKM U3 pacTBopa He Huxe M150,
TO Ans KpenneHus MeMbpaHbl NpuUMeHseTcs
ocTpokoHeuHblM BUHT TexHoHUKOJIb 4,8 mm B
COYETAHMM C NOSIMAMMAHON OHKEPHOM TMIb30OM
anvHon 45 mm (prc.3.5.12).

JIuneiHble npuxuMHble pepxatenu obssa-
TENbHO AOMKHbBI MMeTb pebpo XecTkocTH, B
NPOTMBHOM Cllyyde CYLL,eCTBYeT ONACHOCTb MNo-
BpeXAeHMs MeMBpaHbl LWNSNKOM camopesa u3-
3a nponeta (puc. 3.5.9).

3.5.24 Tpebyemylo WHpHUHY pynoHa M war
Kpenexa MOXHO OnpefenuTb B 3QBUCMMOCTM
OT KONMYECTBA MEXAHMYECKUX KpeneXHbIX dJie-
MmeHTOB Ha 1M?, puc 3.5.14 a.

Mpu MexaHnyeckom kpenneHnMn MeMbpaHsbl B
Hecyliee OCHOBOHME M3 OLMHKOBAHHOrO npo-
bnucTa war Kpenexa AOMKeH ObiTb KPATHBIM
wary BOMAHbL, a MeMbpaHa AONXHA PACKATbI-
BATbCS MOMNEPEK BOJH.

3.5.25 Llar ycraHoBkM kpenexa onpepe-
nseTcs pPACCTOSHUEM MeXAY MONKAMM npod-
nucta. CoOTBETCTBEHHO B MOFOHHLIM MeTP
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1. Hecywas pebpucras namra

2. 3awmTtHbIM cnoM — reotekctmnb TexnoHUKOJ1b
3. Mapouzonsumns TexhoHUKOJ1b

4. Tennonsonsuma TexHoHUKOJ1b

5. Kpennenue tennousonaumm

6. PaspenutensHbii cnon TexuoHUKOJb

7. Nonumepras membpana TexnoHHUKOJ1b

9. JIMHEMHBIM NPUXMMHOM pepXaTesnb

10. CeapHoi wos 30 Mm

11. BokoBo# NepexnecT NOAOTHULL MEMBPaHBI

Puc. 3.5.13 Mexanunueckoe kpenneHmne membpaHsi B pebpucTsie namnTbi

MeMbBpaHbl MOXHO YCTOHOBMTb OFPAHMYEHHOE
konuuecteo kpenneHun. O6biuHo 5 wryk. Ecnmn
ucnonb3yercs MeMbpaHa WMpPHUHOM ABA MeTpa,
10 B 1 M2 yctanaenueatoT 2,5 kpenexa. Ecnu
no pacyety HeobxoamMMo 6onbluee KONUYECTBO
Kpenexa — 4alie BCEro 3To BCTpevaeTcs B na-
pPaAneTHbIX 30HAX — TO HEOBXOAMMO YMEHbLUMTD
WHMPHHY NONOTHA, NMBO YCTAHOBWUTb BOMONHM-
TeNbHble Kpenexu B ero cepeamHy U 3aBAPUTb
MX MONOCOM MaTepuana wupuHom 25 cMm. B nep-
BOM cllyyae pacxog matepuana 6yaet MeHblue
(mononHuTensHbiM Haxnect 12 cMm), noatomy

Yale NPUMEHSIOT MEMBPAHY MEHbLUEM LUMPUHBI
(puc. 3.5.14 q).

3.5.26 Tlpu MexaHU4YeckoM KpensneHun B
LLEeMEHTHO-MECYAHYIO CTSXKY B YITIOBOM M napa-
NEeTHOW 30He LAr YCTaHOBKM KPEnexa yMeHb-
waetcs (pmc.3.5.14 6). B stom cnyyae He 06s-
3aTeNbHO YMEHbLLATL WWPUHY PYnoHoB, nubo
YCTOHOB/IMBATL JOMOSIHATENbHBIM KPEnex B MX
cepeamHy.

3.5.27 Ha obvekTax, rae Tpebyercs BbicOKAS
YCTOMUYMBOCTb K BETPOBbIM HArPY3KAM, MpUMe-
HAeTCs CMCTeMa «pemka B wee». JlucTel Mexa-
HMYECKMU 3AKPEnAIoTCA C MOMOLLbIO peek, KOTo-
pble NOMEeLLaloTCs B CEPeaMHY LIBOB, NPUMBbIKA-
IOWKMX APYT K APYTY NOAOTHMW, MeMbpaHbl. [ns
CBAPKM MeMBpPaHbl MUCMOJb3yeTcs CreumManbHas
HACAAKA Ans ABTOMATMYECKOro CBAPOYHOro an-
napara, kotopas cosgaet asolHon wos (Dual
Weld). Takon wos ewe 6onblue nosbiwaer HA-
AEXHOCTb M MPOYHOCTb COEAUHEHMUS MONOTHMLL,
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MeMbpaHbl. [1BOWHOM WOB pekomMeHayeTcs Mc-
nonb3oBaTh B perMoHax, rae 4Yacro 6GbiBaioT
cunbHblie BeTpbl M cmepumn! MNpu csapke pson-
HbIM LUBOM HArpy3Kd pacnpepenseTcs BOKpPYr
Kpenexa, no3ToMy, YeM CHibHee AABNEHUE Be-
TP, NPOHMKAIOWErO NOJ, KPOBAio, TeM Bonblue
pA3HMLA MeXZy HArpy3koWd HAd OAMHAPHbLIA U
ABOMHOM wWoB (Harpyska cokpawaetcs 6onb-
we, yeM Bagoe) (puc.3.5.16). B paHHOM cucTeme
MAXTHI TENNOMU3ONALMMU HEOBXOAUMO KPENUTb K
OCHOBAHMIO KPOBNM OTAENBHO OT MEMBpPaHbI

OpvH cBapHOW LWoB [lBa cBapHbIX LWBA

PacnpeneneHve Harpy3ki npy BETPOBOM AaBNEHN

MembpaHa pBetcs B MecTe [laBnetue pacnpepensetcs
COMPUKOCHOBEHMSA C KPEMeXom BAONb LWBA

Puc.3.5.16. Pacnpenenenue Harpysku npu BeTpOBOM
AasneHun. JIBo¥iHOH woOB.



OLHOCITOMHbIE KPOBJIM 13 MOJIMMEPHBIX MEMBPAH KOPMOPALMM TEXHOHMKOJSTb

0.2b(0.6h)
KpenneHnve no nepumeTtpy
Yrnosas 3oHa —_
e
(7 kpenexen Ha KB.M - «
ONpeaenseTcs paceTom) %
—_ =
= .
© (=
=)
2
Ko} O JUNCT 2N T Y N N N N N T T LT g N N W
N
o
@
c
=
(s}
©
I
: &
| WunpyHa pynoxa 2 M <4
| c
2 [}
MapaneTHas 3oHa 3
[}
(5 kpenexeii Ha KB.M - ! 3
o [
onpeaenseTcs pacieTom
pea p ) | _— %
| T
Mapanet e e e e e e e e e
1/ LleHTpanbHas 30Ha
0.1b(0.3h)

(2,5 kpenexa Ha KB.M -
onpeaenseTcs pacyeTom)

Puc. 3.5.14 a Bapuaut packnagkm m kpenneuus nonoTHuLy no npo@aucty

Yrnoeas 3oHa 0.2b(0.6h)

)

LLnpunHa pynoHa 2 M

0 0 ® 0 D
[NapaneTHas 3oHa

[ ] [ ] o [ ] (]

° 0 ° . ®

0.1b(0.3h)

/1/ ° ° ° o
|=|,eHTQan bHagd 30Ha /

Puc. 3.5.14 6 BapuaHT packnaakmn v kpenneHus nonoTHuiy no 6eTOHHOMY OCHOBAHMIO
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Tabnuuya 3.5.4 PexoMengyemMas AnnMHQa KPenexHsix 371€MEHTOB B 3QBUCMMOCTH OT TOJIMHbI yTeNINTeNs

BETOHHOE OCHOBAHVIE OCHOBAHME - I'IPOCDHACTVIJ'I
TOJILLUMHA

TEMJO-
n3onaumm
(MM)
60 20 100 45 20 80
80 50 80 45 60 60

160 140 80 45 130 70
45 150 70

200 180 80 45 170 70
45 180 80
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HOHCTPYKTUBHbDIE PELLEHUA TUNOBbLIX Y3J10B

3.6.1 Mecto ycraHoBKM pedOpPMALMOHHBIX
WBOB B KPOBNE ONpeAensiercs reomeTpuen
300HMS M ero KoHCTpykuuen. [ns Hopmansb-
HOro YHKLMOHMPOBAHUS AePOPMALUOHHOIO
WBA 3A0HUS OH OPOPMASETCS KAK OTAENbHbIM
anemeHT kpoBnu. [lpasunbHAsS KOHCTPYKUMS
AedOpMALMOHHOrO WBA nossonset usbexarsb
pPa3pbIBOB B KPOBENILHOM KOBPE.

3.6.2 [edopMauuoHHble WBbI yCTPAMUBAKOTCS
B KPOBJIE BCErad, ecnu:

°* B 3TOM MecTe NpoxoAMT AedOopMALMOHHBLIN
OB 34,0HMS;

® B MECTOX CTbIKA HECYLLMX NOKPBITUM C PpA3HbI-
MU KO3 PULMEHTAMMU NMHENHOrO PACLUMPEHUS
(BeToHHBIE NAWTBI NEpeKpbITUS, NPUMBIKAIOLLME
K OCHOBAHMIO U3 OLMHKOBAHHOrO npodunmMpo-
BAHHOrO nMcTa);

° KpPOBJS NPUMBIKAET K CTEHE COCEHEro 3aa-
HUS;

® B MECTAX M3MEHEHMSI HAMPABNEHMS YKIALKH
3/1EMEHTOB HECYLLEro MOKPbITUS KPOBJIM, NPOro-
HOB, 6ANOK M 31EMEHTOB OCHOBOHMS KPOBAM;

° B MECTOX M3MEHEHMs TeMmnepaTypHOro
pexXuma BHY TPU MOMELLEHMHN.

3.6.3 Ecnu noBepXxHOCTb HECYLLLEFOOCHOBAHMS
no obe cTopoHbl AEePOPMALMOHHOrO WBA HA-
XOAMTCS HO OAHOM YPOBHE MM MMEET He3Ha-
untenbHbiM nepenag (ao 500 mMM), To, ans cHu-
XEHWUs BEPOSTHOCTM MPOTEYKM KPOBAM yepes
pepOPMALMOHHbIM WOB, HeobxoaMMo ykno-
Hbl Ha KpoBne chOpMMpPOBATH TAKMM o0bpa-
30M, yTobbl BOAA yXoAauna B pasHbie CTOpO-
Hbl OT gedopmMaumoHHoro wea. B atom cnyuae
nedopMaLMOHHBIM  WOoB 6ByaeT HAXOAMTbCS
Ha Bopopasgesie, U Boaa He byper nepete-
KaTb uYepe3 KOHCTPyKuuio, a Bopocbop He-
o6xoauMo npou3eoaMTb No obe CTOPOHbI
oT AepOPMALMOHHOrO LUBA.

3.6.4 Tpu yctpoictee AedOPMALMOHHBIX
LWUBOB KPOBENbHbIA KOBEP B 3TOM MecTe fyule
pasopsars (puc 3.6.1).

AEDOPMALIUOHHDIE LLBbI

MuHuMansHas sbicoTa
Hap kposneit 300mMm

SN vzzZZ 277778

Puc. 3.6.1 Konctpykuns ne¢popmaumoHHoro wsa

1. AntoM1MHMEBOS NPUXMMHAS NIAHKA

2. Nonumepras membpana TexnoHUKOJ1b
3. CeapHoi woe 20 mm

4. Toye4yHO NPMBAPUTDL
5

. CxrMMaeMmbli yTennuTenb U3 MMHEPQANTbHOM BATbI
TexnoHHUKOJ1b

6. Kopob 13 oumHKOBAHHOM cTANM
7. UCM unm AL

8. 3akpenuTb KPOBENIbHBIMU COMOPE3AMM C
3MNAM npoknagkoi

9. DepeBsiHHbIM QHTUCENTUPOBAHHBIN BpyC
10. PapTyk U3 OLMHKOBAHHOM CTANM

11. KoMneHcaTop 13 OLMHKOBAHHOM CTANM, Kpe-
nutcs yepes 600 mm

12. Hecyuwee ocHoBaHue
13. Napousonaumns TexnoHNKOJ1b
14. bazansroBbin ytennutens TexioHUKOJ1b

15. Paspenutenshbint cnon TexnoHUKOJ1b

Pazpen 3
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B kauectse napousonsiuMoHHOM MeMbpaHbi
B KOHCTPYKUMM AepOPMALMOHHOrO LWBA MOXET
MCMNOJIb30BATLCS PYJIOHHAS PEe3uHA MAM Heap-
MMpOBaHHas MeMbpaHa.

3.6.5 [lepopmaumoHHble LIBbI CO CTEHKAMM
U3 nerkoro 6eTOHA MAM WITYYHBIX MATEPHANOB
MOTYT YCTOHOBAIMBATBCS B KPOBASIX C HECYLUMUM
OCHOBOHMEM M3 Xene3o0beTOHHLIX MAMT MM
M3 MoHonuTHoro xenesobetoHa. CreHkM
8ePOPMALMOHHBIX WBOB YCTOHABAMBAIOTCS HA
Hecylwue KOHCTPykumu. Kpam cTteHku posixeH
6bITb Bbilue MOBEPXHOCTU KPOBENLHOrO KOBPA
Ha 300 mMm. LLloe Mexay cteHkamu ponxeH 6biTh
He MeHbwe 30 MM.

3.6.6 Ecnn pedpopMAUMOHHLIM WOB yCTpaM-
BAETCS B MECTAX BOAOPA3AENa M ABMXEHWE
NOTOKA BOAbl BAOSMbL LBA HEBO3MOXHO MM
yKnoHbl Ha KpoBne 6onee 15%, To npu yctpoi-
CTBE AOMYCTUMO WCMOMb3OBATb  YMNPOLLEH-
HYI0 KOHCTPYKUMIO AePOPMALUOHHOIO LWIBA
(puc. 3.6.2). dedopmaumm 3paHUS KOMNEHCH-

pyeT nonoca HeApMMPOBAHHOrO MdTepuana
wupuHon 1000-1500 mm.

3.6.7 B 6annactHbix, B TOM 4Mcne U MHBEp-
CMOHHBIX KPOBASX M3 MONMMEPHbIX MEM-
6pan TexHoHNKOJIb pedopmaumoHHsie webl
He BbIAENSIOT B BMAE OTAENbHOM KOHCTPYKLMM,
TAK KAK KpOBenbHbIM MaTepuan ceobogHo ykna-
AbIBAETCS HO OCHOBAHME U NPU HEOBXOAMMOCTH
MOXET MO HEMY NepeMeLLaThes.
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Puc. 3.6.2 YnpouweHnas koHcTpykums
AePpOPMALUMOHHOrO 1WBA

1. Hecywee ocHoeaHue;

2. Napousonsuus;

3. bazanerosbint yrennurens TexnoHUKOJIb;
4. NonumepHas membpaHa TexHoHUKOJTb;
5. CeapHon woe 30 Mm;

6. HeapmuposaHHas nonmmepHas MemMbpaHa
TexHoHUKOJ1b;

7. Teneckonnyeckmnit kpenex TexuoHUKOJ1b;

8. Monoca 13 OLMHKOBAHHOM CTANU MUHMMANLHOM
TonwmHon 1 MM.

* Ecnv npumeHsieTcs yTennutenb Ha OCHoOBe
neHononucTupona, To Mexay Hum u MNBX membparon,
LO0MXEH NPeAyCMATPUBATLCS PA3AENMUTENbHBIM COM
TexnoHUKOIJTb.

YCTAHOBKA HKPOBEJIbHbIX A3PATOPOB — dJIHOrAPOK

3.6.8 MonumepHbie membpanbl LOGICROOF
u ECOPLAST cnocobHbl Bbinyckate M36bITou-
Hoe paeneHune BogsHoro napa (cm puc. 3.1.1).
Kpome Toro, n3beiTouHoe faBneHue BOASHOrO
napa B CUCTEME C MEXAHMYECKUM KpeneHUem
MOXeT 6biTb YAANEHO M3 KPOBENbHOrO MMpora
NMPY MOMOLUM YCTOHOBKM KPOBENIbHLIX Q3pa-
Topos — dniorapok (yctaHosky dniorapku —
cM. B anbbome ysnos). Heobxogumocts ycra-
HOBKM KPOBENbHLIX O3PATOPOB AONXHA ObiTh
060CHOBOHA PACYETOM NAPONPOHULAEMOCTH
kpoeenbHoro nupora (puc. 3.6.3).

3.6.9 KposenbHbie aspatopbl — ¢norapku
YCTOHABAMBAIOTCSA M3 pacyeTa: ogHa ¢niorapka
@ 110 MM Ha 500 M? kposnu.

3.6.10 HE OOMYCKAETCH ycraHoeka kpo-
BEJIbHbIX A3PATOPOB — $NIOrapok B KPOBESIbHOM
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Puc. 3.6.3 Kposenbhbisi asparop — @Pniorapka

cMCTeMe C OTCYTCTBYIOLWEN MSIM HAPYLIEHHOM
napousonsumnen.

3.6.11 KpoeenbHbie aspartopbl — ¢naorapku
AONXHBI YCTAHABAMBATLCS HA FPAHMLAX BOAO-
pasgena.
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YCTPOMCTBO NELUEXOAHbIX AOPOEK

3.6.12 [Ina BpeMeHHbIX NMPOXOAOB MO KPbI-
e, CBA3AHHLIX € 06CNYXMBAHMEM U OCMOTPOM
KPOBM, PEKOMEHAYETCS BbIMOMHSATb MNelexon-
Hble OPOXKM U3 nosiMmepHol membpaHbl Tex-
HOHUKOJIb co cneumanbHoM HecKonb3siLeH
nosepxHocTbio. [pu nepeceveHun newexopn-
HOM BOPOXKM NUHMKM Bopocbopa HeobxoanMmo
NpeaycMaTPMBATE PA3PLIBLI AOPOXKM LUMPU-
Hor 200-300 mm, ansa ceobogHoro npoteka-
Hus Bogbl (puc. 3.6.4).

Ysen ycTpoWcTBA newexoaHOW AOPOXKKM
npueegeH Ha puc. 3.6.5 [na pacnpepenexus
HOrpy3oK HA TENNOM3ONSLMIO U YBENUYEHMS
CTOMKOCTM K MEeLEexXOAHbIM HArpy3Kam npume-
Haetca OSB-3 daHepa TonwmHon 9-12 mm. E€
pekomeHpyeTcs OBOPAYMBATL FEOTEKCTUNEM
ANs NPefoTBPALLEHMS MEXOHMYECKMX MOBPEX-
AeHUH kposenbHoro koepd. C aTon Xxe uesnbio
yrnbl OSB-3 ¢aHepsl ckpyrnstoTcs.

Puc. 3.6.4 Bug kposnu ¢ npumenerunem
newexogHos nopoxkm TexnoHUKOJIb

Puc. 3.6.5 YctposictBO newexogHsix AOpoxek

1. Hecywas koHcTpyKuMs
2. Hecywee ocHoBaHMe
3. NapousonsunonHas nnerka TexnoHNKOJ1b

4. Ytennutens ¢ npouHocTbio Ha cxatne npu 10%
pedopmauun He meHee 30 kla

(TEXHOPY® H30, H35).

5. YTennurtenb ¢ NPOYHOCTBIO HO CXATHE NPU
10% pedpopmaummn He meHee 60 Kla
TEXHOPY® B60 nu6o TEXHOHMKOIJ1b 30 (35)
6. PaspenutennHbii cnomt TexuoHMUKOJ1b

npu HeobxoanMMocTH

7. KposenbHas membpara TexHoHUKOJ1b
8. NewexopHas gopoxka TexnHoHNKOJIb
9. OSB-daHepa, TonwmnHon 9-12 mm

10. 3awmTtHbIM cnom — reotekctmnb TexHoHUKOJIb,
He meHee 300 r/m?

YCTPOUCTBO NPUMbIKAHHA K BEPTUKAJIbHOW NOBEPXHOCTH

3.6.13 TlpuMmbikaHMs K  BepTMKANbHOM
NOBEepPXHOCTHU, HANPUMEP, NPUMBIKOHMS K Napa-
neTam, yCTPOMBAIOTCS M3 TOro Xe mMaTtepuana,
YTO U PAJOBAS KPOBASI.

3.6.14 KpoeenbHbii KOBEP 30BOAMTCS HA BEP-
TUKANbHYIO MOBEPXHOCTb HA BLICOTY HE MeHee
300 mm. BepxHuM Kkpal KpenuTcs npuM nomo-
WM KPAEBOM PEMKMU, BEPXHUM OTrMB KOTOpPOM
3QMNONHAETCS MONUYPETAHOBBIM FEPMETUKOM
AN HapyXHbix pabot. Kpaesas perka kpenut-
cs MexaHuvecku c warom 200 mm.

3.6.15 O6b4HO NPUMBIKOHMS  YCTPOMBA-
loTcs B cooTtBeTcTBMM ¢ puc. 3.6.6. B stom
cny4yae OCHOBHOM KPOBEJIbHbIA KOBEP 3QBOAMT-
cs Ha BepTHkanb Ha 50-60 MM u dukeupyercs
MEXAHMYECKM K BEPTUKANbHOM YACTH MPKU NOMO-

LM TOPENbYATBIX SNEMEHTOB NMM6O MPUXKMMHBIX
peek, (pnc.3.6.6.a), unu npu nomoLum Tenecko-
NMYECKOro Kpenexa, KOTOpbIM yCTaHABAUBAET-
cs no nepumeTtpy napaneta. [ns 3asepeHus
HAO BepTMKANbL MOArOTABAMBAETCS NoOsoca
U3 TOM Xe MeMBPaHBI, YTO U OCHOBHOM KPOBENb-
HblM KOBep, LWIMPUHOM, PABHOM BbiCOTE 3dBefe-
Hus (He meHee 300 mm) nntoc 150 MM ans nepe-
Xnecra Ha ropusoHTans. Ha BepTtkanu nonoca
dukcupyercs mexanumvecku. B yrnax nono-
€O, 30BOAMMAS HO NAPANET, U OCHOBHOM KpO-
BEMbHbIM KOBEP CBAPMBAIOTCA PY4YHbIM hEHOM
NP1 MNOMOWM Y3KOFO JIOTYHHOrO pPOAMKA
(nos. 8, puc. 3.6.6), nocne yero nonoca npu-
BAPMBAETCS K OCHOBHOMY KPOBESIbHOMY KOBpPY
NPy NOMOLLM OBTOMATUYECKOM CBAPKM (nos. 6,
puc. 3.6.6). O6bI4HOM NPAKTUKOM SBNSETCS 3a-
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Puc. 3.6.6 YcTposicTBO knaccmyeckoro npuMsiKQHUS KPOBEJIbHOTO KOBPA K BEPTHKQAJIbHOH MOBEPXHOCTH

1. Hecyuwee ocHoBaHue

2. Napouszonsumonnas nnenka TexnoHKMNOJIb
3. Tennounsonsaums TexuoHUKOJ1b

4. PaspenutenbHbiv cnort TexioHUKOJb

5. NonumepHas mem6pana TexuoHUKOJ1b

6. Ceapro# woe 30 MM

L~

11
10

7. CnnowHas cBapka npu NOMOLLM Y3KOro
NATyHHOro ponuka

8. MpuxumHas perka kpenutcs ¢ warom 250 mm
(Teneckonuueckui kpenex TexnHoHUKOJIb)

9. Kpaesas peiika sakpennsetcs c warom 250 mm
10. Nonuypetanoebin repmetrk TexuoHUMKOJ1b

11

Puc. 3.6.7 YcTposicTBO npuMbikaHns KPOBENbHOIrO KOBPA K BEPTHKAJIbHOH MOBEPXHOCTHU C YCHIIE€HHBIM

1. Hecywee ocHoBaHKe

2. Mnexka napounsonsumonuas TexnoHHUKOJIb
3. Tennousonsumus TexnoHNKOJIb

4. PaspenutenbHbiv cnom TexnoHHUKOJ1b

5. MonumepHas membpana TexnoHNKOJ1b

6. CeapHo# woe 30 Mm

7. Teneckonuueckun kpenex TexnHoHUKOJTb

© 2010 LOGICROOF

KkpenneHmem

8. MpuxumHas perika, kpenutbcs ¢ warom 250 mm

9. Monoca apmmpoBaHHOM MeMbBpaHbl
wupmHon 130 mm

10. Kpaesas peiika, kpenutbes ¢ warom 250 Mm
11. Monuypetanoebin repmeTrk TexnoHMKOJIb

12. MBX wHyp, NpMBAPEHHBINA C MOMOLLbIO
cneunanbsHoM Hacaaku Ha Leister Triac.



OJHOCJIOMHBIE KPOBJTMN M3 MOJIMMEPHBIX MEMBEPAH KOPMOPALIMM TEXHOHMKOJ1b

MEHA CMOWHOM CBAPKM B YTy HA TOYEYHYIO
npuxsatky. Ho, Kak nokasbiBaeT NpaKTUKQ,
TOYEUYHAs NPUXBATKA MEMBPAHBI B Yy MOXeT
pa3opBaThCs Nog AeMCTBUEM BETPOBbIX HATPY-
30k (puc. 3.6.8), Bcnepcteue yero moxet GbiTh
HOPYLEHA LLeNOCTHOCTb CAMOM MEMBPaHBI.

3.6.16 Ha ocHoBaHMM mnOMy4YeHHOro Ofbi-
ta Komnanus TexHoHUKOJIb paspaborana
CUCTEMY BBINOMHEHMSI NPUMBIKOHUMA C MCNOMb-
30BAHMEM CKPbITBIX KAPMOHOB B COOTBETCTBUM
c puc. 3.6.7-a. lNpu 3ToM BMecTo TOYE4HOM
CBAPKM, C HUXKHEN CTOPOHBI NONOCH MEMBPAHBI,
30BOAMMOM HA nApaAnNeT, QBTOMATOM nNpw-
Bapusaetcs nonoca wupuHor 100-150 mm
(puc. 3.6.7, nos. 9, puc 3.6.9), kotopas 3aso-
AMTCS Nof MPUXMMHYIO perky (nos.8) smec-
Te C OCHOBHbIM KpPOBENbHbIM KOBpOM. Takoe
peweHne obecneunsaer HagexHylo ¢ukca-
uMio MeMbpaHbl, 30BOAMMOM HA BEPTMUKANb.

Puc. 3.6.8 Bosmoxnoe nospexpenne membpasi
npu Knaccnyeckom crnocobe kpenneHus
K BEPTMKQJIbHOH MOBEPXHOCTHU

YCTPOMCTBO BOPOHOK BHYTPEHHEI0 BOAAOCTOKA

3.6.19 BoponpuremHbie BOPOHKM BHYTPEHHETO
BOAOCTOKA AOMXHBI PACAONArdTbCs PABHOMEP-
HO MO NAOLWAAM KPOBAIM HO MOHUXKEHHBIX Y4aCT-
KaX, NPeMMYLLECTBEHHO BAONb KAXAOro psaa
pa3BUBOYHBIX OCEMN 3[AHMS.

3.6.20 Ha kaxAaoM y4acTke KpOBAM, OrPAHM-
YEeHHOM CTEHAMM, napaneTom unu aedopmauu-
OHHbIMM LIBAMM, AONXKHO BbITb HE MeHee ABYX
BOPOHOK.

3.6.21 MecTHOE NOHMXEHME KPOBAM B MECTAX
YCTGHOBKM BOPOHOK BHYTPEHHEro BOAOCTO-
ka gomxHo coctaenste 20-30 mMm B paguyce
500 MM 30 cHeT yMeHbLUEHMS TOSMLWMHbI yTenu-
TeNs MAM 30 cyeT KOHGUrypauum OCHOBAHMS
noA BOJOMU3ONALMOHHbLIA KOBEP.

3.6.22 BoponpuemHble BOPOHKM, pacno-
NnoxeHHble BAOJIb MAPANETOB, APYIMX BbICTY-
NAaloWMX YACTEM 3AAHMM AOMKHbBI HOXOAMUTHLCS
OT HMX HA paccTosHuu He MmeHee 450 MM.
He ponyckaeTtcs ycTaHOBKA BOJOCTOYHBIX CTOS-
KOB BHYTPM CTEH.

B cnyyae 6onblumx BETPOBBIX HArpy3oK, cO-
MOCTABMMBIX C YCHUAMEM HQA pPA3PbIB MEM-
6paHbl, BO3MOXHO YCTPOMCTBO MPMUMBIKAHMS
B cooteeTcTBuM ¢ 3.6.7-6. B 3TOM cnyuae B
MeCTe MEeXOHMYECKOro KpemnneHus Mexay no-
nocom (nos. 9) U OCHOBHbIM KPOBESIbHbIM KOB-
pOM BBAPMBAETCS CMELMAsbHbIM MOJIMMEPHbIM
wHyp (no3. 12), coemecTUMbIM C MaTepuanom
KpoBenbHOM MeMbpaHbl, koTopbii obecneunea-
eT [OMNONHUTENbHYIO QOHKEPOBKY, 4TOBbI He
[AONYCTUTb BLIPbIBOHMS KPAsik MeMBpaHbl M3—
noA NPUXMUMHOMN PENKM.

3.6.18 Tlnowape kpoBnM, npuxopswascs
HAQ OfHY BOPOHKY, d TAKXE AMAMETP BOPOH-
KM [OSKHbl YCTAHABAMBATLCS HAO OCHOBAHMM
pacyeTa C YYEeTOM HOPM MNPOEKTUPOBAHMS
COOTBETCTBYIOWMX 3AAHMHI U TpebBOBAHUM CTpO-
MTESIbHbIX MO MPOEKTUPOBAHMUIO KAHANM3ALMM
M BOAOCTOKA 34AHUM U COOPYXXEHUM.

Puc. 3.6.9 lNpusapka asromMaTom nosnoce

3.6.23 BopooTBOASLLEE YCTPOWCTBO HE [OMX-
HO MEHSTb CBOEro NONOXeHMs npu gedopMaumm
OCHOBAHMS KPOBENIbHOTO KOBPA MM nporube He-
Cywiero OCHOBOHMS KPOBAM. Yawm BogoCTOUYHBIX
BOPOHOK AOJIXHbI BbITb MPUKPENAeHbl K HecyL,eMy
OCHOBAHMIO KPOBJIM M COEAMHEHbI CO CTOSAKAMM
Yyepes KOMNEHCATOPbI B CllyYae He0BXOaMMOCTH.

3.6.24 B yeppayHbiX NOKPBLITUAX M B MOKPbI-
TUAX C BEHTMAMPYEMbIMM BO3AYLIHBIMM NpPO-
CNOMKOMM MpMUEMHble NATPYBKM BOAOCTOUHBIX
BOPOHOK M OXNAXAAEeMble Y4aCTKU BOJOCTOKOB
BOJIKHbI UMETb TEMJIOM3ONALMUIO.

Honyckaetcs npegycmoTtpets oborpes nar-
py6KOB BOAOCTOYHBIX BOPOHOK M CTOSKOB B
npeaenax oxJaXAAeMbiX Y4aCTKOB.

3.6.25 [lonyckaeTcs npMMeHeHWe BOPOHOK
C NPUXMUMHBIM pSIAHLEM, MO KOTOPbINA 30BOAMT-
cs MeMbpaHa, O TAKXe NPUMEHEHUEe BOPOHOK
c ¢naHuem M3 COOTBETCTBYIOLWEro mMdTepuana
(MBX), koTopbiM No3eonseT roMOreHHo npuea-
PMUTb KPOBENbHbIMA KOBEP.
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3.6.26 B cucteme ¢ MEXOHUYECKMM KpenneHu-
€M peKkoMeHAyeTCs NPUMEHSTb ABYXYPOBHEBbIe
BOPOHKM, MPMUMbIKAIOWME K MNAPOU3ONSLUMU M
rMaponsonsuMoHHoMy koepy. [locnepoearesns-
HOCTb MX YCTAHOBKM MOKA3dHa Ha puc. 3.6.10.

3.6.27 [ins noBblweHUs HAREXHOCTU PEKOMEH-
AyeTcs UCNONb30BATL B 30HE YCTAHOBKM BOPOHOK
3KCTPY3UOHHbIM  neHononuctupon TEXHOHM-

KOJ1b pazmepom 1x1 m.

3.6.28 Korpa BopocTok ¢ Kpbiwn npet B 06-
WMH KAHQIW3AUMOHHBIM KOMJMEKTOp, YCTd-
HABNMBAIOT Heoborpeeaemble BOPOHKMU. ITO
CBSI3AHO C TEM, YTO B KOJIIEKTOPE NOCTOSHHO
nopaepXMBAETCS MOJIOXMUTENbHAA Temnepa-
Typa. B ocranbHbix cnyyasx yctaHasnusaiooT
oborpeBaemble BOPOHKM.

Puc. 3.6.10 lNocnenoBarensHOCTb yCTAHOBKM ABYXYPOBHEBOH BOPOHKH

BopoHka MexaHuuecku kpenurcs
K OCHOBOHMIO

3.

Ceepxy yknagblBaeTcs yTenamTenb.
Beipe3saeTcs oTBepcTme no guametpy
BOPOHKM

B cnyuae HeobxoamuMmocTh yknaasisaeTcs
pasgenutensHbii cnor TexHoHUKOJ1b.
YcraHaenuBaeTcs HOACTABHOM 31EMEHT
BOPOHKM

© 2010 LOGICROOF

C nomoubio npuxuMHoro enaHua
cTbikyeTcs k napousonsaunu TexHoHUKOJ1b

YnoxeHHas Tennounsons unsa

Yknagbisaetcs membpaHa TexnoHMKOJ1b
BeinonHsieTcs npuMbIKaHME K BOPOHKE



OOHOCJIOMHBIE KPOBJM M3 NMOJIMMEPHBIX MEMBPAH KOPMOPALIMM TEXHOHUKOJTb

Ta6bnuua 3.6.11. KoapprumeHts pacxoga

DOPMYJIA
BUA MATEPUAIJA NMOACHETA KOB@‘::I::::I;:::XOAA,
OBbEMA

V = nnowaab Kposnu
Tennounsonauus q X TOMNLMHY CNOSi M X
(k=1,03 pns 6asansta);
(k=1,02 ana 3MNC)

TexnoHUKOJb k = koapdunumeHT notepb

k = 1,15 — koadpduument pacxoaga Ha 6oko-
Bble M TOpUEBble Nepexsectbl — ans ycTpou-

KposenbHas CTBA TMAPOM3ONALMUMU NPOXOAOB TPYD, AHTEHH

P , S=nnowaab KPOBIM X P 5 POXORQB TPYS, !
mMmem6paHa M (k=1,15) BEHT. LIAXT, BHYTPEHHUX M BHELHWUX YINOB,
TexnoHUKOJIb ! 3eHUTHbIX ¢oHaped M T. A. Heobxogumo

npenycMoTpeTb HEKOTOpPOE KOJIMYEeCTBO HeaAp-
MUPOBAHHOIO MaTepuana
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DOPMYJIA
BUA MATEPUAIJIA NMOACHETA
OBbEMA

KO®DPULIMEHT PACXOAA,

NMPUME4YAHUE

OpHa BopoHka guametpom 100 mm Ha 300 m?
BoponpuemHas KPOBJIM — YCpPEAHEHHOe 3HAYEeHWe Ans cpea-
Aonp N = nnowapab kpoenm PO yepea A Pea
BOPOHKA wT HeW nonockl Poccun pna obbluHbIX camoTeu-
/ 300
TexHoHUKOIJIb HbIX cMcTeM. TOUHOE KOSIMYECTBO onpepaenseT-
Csl pacyeTom

H = nepumetpy
M.n. BepTMKanbHoM no-  Ecnu Heobxopnmo
BEPXHOCTH

Pelika kpaeBas
TexHoHUKOJIb

Camopes

KPOBEeJIbHbIN N =H (anuHa Matb wTyk Kpenexa Ans KpenneHus ofHOro
TexHoHUKOJ1b T KpaeBo# peikn) x5 MeTpa NOroHHoOro pemku

5,5x35
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HOMIJIEKTYOLLUE AN
YCTPOUCTBA KPOBJIN

Kopnopaums TexhoHUKOJIb paspaborana kpoeenbHbie CUCTEMBI,
BKJlOYalowme B cebs cnegyrowme komnoHeHTol: [MBX membpaHbl
LOGICROOF n ECOPLAST, TennomsonsiumMoHHble MATEPUATDI,
NApPOM30NALMOHHBIE MATEPUASBI, PA3AENUTENbHbIE CIOM HQ OCHOBE
NONM3CTEPA M CTEKOXOJICTA, BOPOHKM, CUCTEMbI MEXAHMYECKOTO
KpenneHus, Knem-repMeTMkMu , BepXaTtenm MOSHMEOTBOAA M Lenbli psg
APYrMX 3IEMEHTOB.

4.1 KpoeenbHas meMbpaHa

LOGICROOF ..., 60
4.2 KposenbHas membpana ECOPLAST ... 63
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KPOBEJIbHAS MEMBPAHA LOGICROOF

OMUCAHME

nBX - (MJACTUGULIMPOBAHHbLIN
MOJINBUHUNXITIOPUA)

C MoMmeHTa ceoero nogeneHus, a 3710 6o-
nee 40 net Haszag, MNBX membpaHbl gokasanu
CBOIO HOAEXHOCTb MPU FMAPOU3ONSLMUU KPOBJIM
B PA3SIMYHBIX YCAOBUAX M 0BACTAX NPUMEHEHMS.
MBX membpansl LOGICROOF u ECOPLAST
NPOM3BOASTCS TOJIbKO U3 COMOrO KOYEeCTBEHHOIO
CbipbS MMMOPTHOrO MPOM3BOACTBA HO COB-
peMeHHOM 060pyAOBAHMM B COOTBETCTBMM
C CAMBIMM nepepoBbiIMM paspaboTkamu nupe-
pa kposenbHoro pbiHka Poccun — Kopnopaumm
TexHoHMNKOJ1b.

CobcTBEHHOE  MPOM3BOACTBO  NO3BOASET
cneuymanmctam  KomnaHum  koHTponupoBaThb
KQYeCcTBO MATEpPMANd HA KAXAOM 3Tane ero

M3roTOBJIEHUS M TFAPOHTUPOBATb  BbICOKME
du3mnueckme, XMMMUECKME W MeXAHMYecKue
CBOMCTBQ.

Ha 3asope «Jlopxukpyd» BHegpeH MHHOBA-
LLMOHHBLIM MOAXOA K KOHTPOJIKO KAYECTBA BbiMy-
CKOEMOro MdTepuana — cUcTeMa OMTUYECKOro
KOHTpONs, KOTopas NO3BOASieT rapaHTUPOBATb
100%-Hoe oTcyTcTBMe pedekToB Mo BCeH
NOBEPXHOCTU MEMBPAHBI.

HaumeHnosauus kposenbHbix MBX MembpaH
LOGICROOF:

LOGICROOF V-RP - apmupoeaHHas no-
nuadpupHon cetkor NBX membpaHa;

LOGICROOF V-SR - HeapmupoBaHHas
MBX MeMbpaHa pns M3roTOBNEHUS 3JSIEMEH-
TOB YCHUNEHMUS M COMPSXKEHUS C PA3JUYHBI-
MM  KPOBEJSIbHBIMM  KOHCTPYKUMSAMM, TOAKMMM
KAK Tpy6bl, BOPOHKM, MAYTBI.

LOGICROOF V-GR - apmupoBaHHas cTe-
knoxonctom unu ¢pubposonokHom [MBX mem-
6paHa Ans npumeHeHus B 6AnNacTHOM cUcTeMe.

KposenbHbie TBX membpaHbl  TexHoHMU-
KOJIb yknagbiBaioTcs B OAMH CJIOM CBET/IOHN,
nbo uBeTHOM cTopoHOM BBepx. [lonumep-
Hble MeMbpaHbl Mapkn V-RP  npumensioTcs
ANS M3rOTOBNEHMS PAAOBOM KpoBau B Honb-
wuHcTBe cnyyaes. [lonnadupHas apmupoeka
NPOTMBOCTOMT YyCOAKe MATepuand, COXPAHss
ero anactuyHoctsb. Mpu yknagke NMBX membpan

© 2010 LOGICROOF

Ta6nmua 4.1.1
MakcnmanbHo gonycTumas naowanb KpoBau
6e3 rpaBuMiHOM 3aChINKM, A TAKXE MAOKCMMAnbHAS M1o-
Wafb y4acTkoB, pa3feneHHbIX MPOTMBOMOXAPHLIMU
MoscamMu B cooTBeTCTBMM ¢ npunoxeHrem 8 k CHull
11-26-76 «Kposaux» ot 24 uons 1997 ropa

Makcumans-
HO AONYCTH-
Mas naowaab
kpoBnu 6e3
rpaBMMHOM
3ACLINKY, He
6onee, M2

lpynnbl ro-
ptoyectu (I)
W pacnpo-
CTPAHEHMS

lpynnbi
roptoyecTu
martepuana
OCHOBOHMS
noj, KpoBio,
He HMXe

nnamexu (PMN)
BOAOM30-
NSLMOHHOrO
KOBPQ KPOB-
nK, HE HUXKe

HI T e ;
r2, pPr2 OrpaHMyEeHNM
r2,r3, 14 10 000
HI T 10 000
r3, Pr2
r2,r3,r4 6500
HI, T1 5200
r2 3600
r3, Pr3
r3 2000
r4 1200
HI, T 3600
r2 2000
r4
r3 1200
r4 400

HO FPAXAAHCKMX OBbEKTAaX no cTaxke, nubo
no ytennutensam rpynnel roptodect HI mnm I
B cootBetcteum c npun. 8 k CHull 11-26-76
«KpoBnu», MakcumanbHas naowaab KpOBAM
He orpaHnumneaeTtcs (cM. Tabnuuy 4.1.1).

MBX u TMO membpaHbl Npu cBapke Mexay co-
601 He MoryT 06pa3oBaTL HOAEXHOrO CBAPHO-
ro COeAMHEHMs, NO3ITOMY NPUMEHEHWE B OJHOM
KPOBENbHOM CMCTEME ABYX PA3HbIX TUMOB MEM-
6pax HE JOMYCKAETCA. 3T1o xe kacaetcs u
KOMMNAEKTYIOWMX: KOMMIEKTYIOWME KPOBENb-
HOM CMCTEeMbI, Nognexalyme CBApke C KPOBESb-
HOM MeMBpPaHOM, AONXHbI ObITb M3rOTOBAEHDI
M3 TOro Xe NoNMMeEpPQa, YTo U MeMbpaHa.



OJHOCJIOMHBIE KPOBJTMN M3 MOJIMMEPHBIX MEMBEPAH KOPMOPALIMM TEXHOHMKOJ1b

TEXHOJIOIrng TRI-P®

Monumepusoie Membpausl LOGICROOF 1
ECOPLAST npouseogstcs no HoBeMweW Tex-
Honorun npomseoactsa — TRI-P~. [laHHas Tex-
Honorua 6bina paspaboTaHa creunanmcTamu
KoMnaHmK, yunTbiBas onbIT 3anagHbIX NApTHe-
poe no npouseoactey MNBX meMbpaH n ux npu-
MEHEHMS HO KPOBASIX.

Puc. 4.1.1

Puc. 4.1.2

lmasHas npuunHa crapenus MBX nonumep-
HbIX MeMBpaH 3aKn4YaeTcs B ArpeccUBHOM
BO34EMCTBMM oKpyXatowen cpeabl. OcobeHHo
ry6butensHoim ans MBX sensertcs ctapexune noa
pencTemeM ynstpaduonera, B pe3ynbrdre Ko-
TOPOro NPOMCXOAMUT AECTPYKUU U OKTUBM3ALMS
OKMCIIUTENbHBIX MPOLLECCOB,

Monekynsl nonumepa [BX HenpospauHsi
Ans ynbTpadMOnNeToBbIX Ny4yeH, NOSTOMY pds-
pylleHUe MPOUCXOAMUT TOJSIbKO B MOBEPXHOCT-
Hom cnoe. [lpu nornoweHMn xmMMMuYeckon
CTPYKTYpOM conHeyHoro cseta (puc.4.1.1)
BbIAENIIETCS 3HEprus, AOCTATOYHAS ANs pas-
pbiBa  GONbWIMHCTBA XMMMYECKMX CBS3E€M B

nonMMepax M ucnapeHus nnactubukaropa
(puc.4.1.2). MNpoucxoput nocreneHHoe pas-
pyweHHe MOBEPXHOCTH M obpasosaHue Tpe-
wuH (puc.4.1.2). UmenHo 3pecb Heobxoamumo
obecneynTs 3aWMTY MeMBpPaHbI NPU MOMOLUM
cneumansHbix  abcopbeHToB  ynbTpadmuone-
Td, KOTOPble CO3AAIOT HEMPOXOAMMBIN Bapbep
pns ynetpaduonetosbix nydyer. besycnosHo,
BCE COBPEMEHHble NMPOM3BOAMTENN MCNONb3Y-

Puc. 4.1.3

Puc. 4.1.4

toT TakMe abcopbeHTbl, HO OHM pacnpeaeneHsi
no BCeW TONWMHE MeMBPaHbI M NPAKTUYECKM
paboTaloT Tonbko Te, HA KOTOpble Nonaaa-
ot doToHbl ceeta (puc. 4.1.3). Mpowe roeo-
psi, 3TO NPMMEPHO TOXE CAMOE, YTO 3aMEeLLaTh
CNAHUEBYIO NOCLINKY HA BUTYMHOM MeMbpaHe
C NOBEPXHOCTM BO BCIO TonwmHy 6utyma. Tex-
Honorus TRI- P®, peanusosaHHas Ha 3aBoAe
Jlopxukpyd, noseonser nomectut, abcopbe-
pbl YNbTpadpuoneTa MMEHHO TAM, TAE OHMU HYX-
Hbl, CO3AATb CBOEOBPA3HBIM K3OHTUK» B BUAE
BepxHero cnios TonwuHor 200 mkm. SToT cnonr
TAKXE COAEPXMT YHMKANbHbIE CTABMAM3ATOPSI,
6nokMpytoWwmMe MUrpaumio NnacTupukaTopa us
OCHOBHbIX crioeB MemMbpaHbi» (puc. 4.1.4).
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®dU3UKO-MEXAHMYECKUE XAPAKTEPUCTUKH

KpoeenbHbie membpansl LOGICROOF npous-
BOASITCS COMbIM COBPEMEHHBIM HO CErOAHSLIHMUMA
AeHb cnocoboM 3KCTPYAUPOBAHMS HO COBCTBEH-
Hom 3aeoge Kopnopaumuun TexuoHHUKOJIb - za-
Boge «Jloaxukpyd». YHukanbHas 3KCTPy3u-
OHHOS NIMHWS MO3BONSIET MOMYYATh HAMAYyHLIME
XAPOKTEPUCTMKM MONMMEPHBIX MeMbBpaH: upe-
QNILHY0 FOMOF€HHOCTb COCTABA, O COOTBETCTBEH-
HO M BbICOKME rTMBKOCTHbIE CBOMCTEQ.

Kpome Toro, kpoBenbHbie MeMb6paHsi
LOGICROOF oTtnuuatoTcsi BBICOKOW NPOYHOCTbIO
HA pAcCTSXEeHME M MPOKANbIBAHWE, 31ACTUYHO-
CTbio, ATMOCGEpPOCTONKOCTbIO, CTOMKOCTbIO K
OKMCIEHMIO M BO3[,ENCTBMIO YNbTpadHONETOBOro
U3Ny4YEHMS, MOPO3OCTOMKOCTbIO.

Membpanbl LOGICROOF umetot Hynesyio Bo-
LOMPOHMULLAEMOCTb, YTO AeNnaeT MX npepenbHo
YCTOMYMBBIMM K BO3AEMCTBUIO CTOSYEM BOAblI U
nbaa. Mpu 3ToM KpoBENbHBIM MATEPUAS CPABHM-

Mapkuposka

LOGICROOF
V-RP

TeNIbHO NerKMM — He co3aaeT AOMOJSIHUTESIbHOM
HArpy3KM HO HeCyLLyto KOHCTPYKUMIo.B coctaee
membpaH LOGICROOF npucyrcteytoT goporue
M BbICOKOKAYECTBEHHbIe A06ABKMU U cTabunmsa-
TOpbI, KOTOPbIE CHUXAIOT CTEMNEHb FOpPIOYecTH
MaTepuana. 31o nossonset 6e3 OrpaHMUYEHMM
npuMMeHsTb MeMbpaHy Ha niobbix obbekTax, B
TOM YMCNle HA ATOMHbIX 3NEKTPOCTAHLMAX M HA
06BbEKTAX C NOBbILIEHHBIMU TPEBOBAHUIMMU K OF-
HEeCTOMKOCTM.

Bce ncnbiTaHus noaTeepxaeHb cepTudmukara-
MM noxapHom 6e3onacHocTy.

ABTOMATU3MPOBAHHBIA NPOLLECC CBAPKM ropsi-
YMM BO3JYXOM TaKXe obecneynBaeT AONONHU-
TeNbHYO NoXapob6e3onacHOCTb NMPU MOHTAXE
rMAPOM3ONALMOHHOTO MaTepMana Ha obbekrTe.
Mo ston npuumHe marepuansi LOGICROOF
MOXHO YK/OAbIBATb HA KPOBASX, FAe 3anpeLuye-
HO MCMOJIb30BAHME OTKPLITOrO MIAMEHM.

LOGICROOF
V-SR

LOGICROOF
V-GR

LOGICROOF
V-RP ARCTIC

Tvn nonumepa MNBX MNBX MNBX MBX
T 6es CTEeKJIOXONCT,

MN OCHOBbI nonuacrep nonuacrep

apmupoBaHus  $ubpoBonokHO

TonwmHa 1,2-2,0 1,5 1,5-2,0 1,2-2,0
Mpo4HoCTb NP MOKCMMANBHOM HANPSXEHWMH, 20 15 15 20
MlMa
OTHocuTenbHOE yasnMHeHMe Npu paspeise, % 90 200 90 90
Boponornowenue no macce, % 0,3 0,1 0,3 0,3
lM6kocTb Ha Bpyce 5 mm, °C -45 -45 -45 -55

ConpoTHBneHue CTaTMHECKOMY NPOAABIU-
BAHMIO,

250H x 24 4

loptovectb

Bblﬂep)KMBdeT UCMbITAHME HAO BOAOHENPOHULAEMOCTb

(1,2 mm), 12 r4 r4 r4

Tabnunua 4.1.2 @usuko—mexannyeckne csosctea nonumeptsix membpan LOGICROOF
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OLHOCITOMHbIE KPOBJIM 13 MOJIMMEPHBIX MEMBPAH KOPMOPALMM TEXHOHMKOJSTb

KPOBEJIbHASA1 MEMBPAHA ECOPLAST

OMUCAHME

MonumepHoie  membpansl  ECOPLAST -
3TO PYNOHHBIM KPOBENbHbIM MOJMMEPHBIA MATE-
puan Ha ocHose NBX — nnactubuumposaHHoro
NoOAMBMHUAXNOPMAA.

Monumepubie membpansi ECOPLAST npowus-
BOASITCS CAMbIM COBPEMEHHBIM HA CErOAHSLLHMUMI
AeHb cnocoboM 3KCTPYAMPOBAHMS HA NEPBOM
8 Poccun 3asope nonHoro umkna no npounseos-
ctey MNBX membpaH — 3asoge «Jlopxunkpyd».

3anyck cobcrseHHoro 3aesopga B Poccum
NO3BOJIUNT NPEenNoXnTb PbIHKY cneunasnbHbie
LUEeHbl 30 CYET YMEHbLIEHMS M3AEepXeK Npous-
soactea. [pu 3ToM kauecTso matepuana ocra-
etcs HensmeHHbiM. ECOPLAST — sT1o eBponen-

CKOe Ka4yecTso no pOCCMﬁCKMM LEeHaM.

Haumenosanus kposenbHbix MBX membpan

ECOPLAST:

ECOPLAST V-RP - apMMpoBaHHAS MOAM3-
bupHon cetkoit MNBX membpaHa;

ECOPLAST V-SR - HeapmupoeanHas [1BX
MeMbpaHa pns M3roTOBMIEHMS 3NIEMEHTOB YCH-
NEHUs U CONPSIKEHMS C PA3NMYHBIMM KPOBESb-
HbIMU KOHCTPYKLMSIMM, TOKMMM KaK Tpy6bl, BO-
POHKM, MAUTbI.

ECOPLAST V-GR - apM1poBaHHAs CcTeKO-
xonctom unu ¢pubposonokHom MNMBX membpaHa
ANs NpUMeHeHMs B 6AnNacTHOM cucTeme.

OU3UKO-MEXAHUYECKUE XAPAKTEPUCTUKU

Mapkuposka

Tvn nonumepa

ECOPLAST V-RP

ECOPLAST V-SR ECOPLAST V-GR

MBX MBX 11:7,4

Tun ocHoBbI nonuscrep 6e3 apMUPOBAHMS ¢1Tg;g::§;i:’o
TonwmHa 1,2-2,0 1,5 1,5
D‘[FIC:{HOCTI: NPMU MOKCUMANILHOM HAMPSIXEHMH, 19 14 14
OTHOCHUTEnbHOE yaNMHEHWE NpU pa3psbise, Y% 60 200 90
Boponornowexune no macce, % 0,3 0,1 0,5
MMb6kocTb Ha 6pyce 5 MM, °C -40 -40 -30

ConpoT1BneHue CTaTMHECKOMY NPOAABAMUBA-
Huio, 250H x 24 4

loptoyectb

Bblnepxusae'r MCNbITOHWE HQ BOAOHENPOHNLAEeMOCTb

r1(1,2 mm), 12 r4 r4

Tabnuya 4.2.1 ®uzuko—mexaHmnyeckme cBosictea nonumeprsix membparn ECOPLAST

Pazpen 4



WWW.LOGICROOF.RU

Monumephoie Membpanbl  TexHoHUKOJIb
BbINYCKAIOTCS B PYNOHOX, FEPMETMYHO Yna-
KOBOHHBIX B MOJIM3TMNIEHOBYIO MNEHKY, YTO
obecneynMBaeT COXPAHHOCTL MeMbpaHbl He-
NOCPEACTBEHHO O MOMEHTA MCMONb3OBAHMS,
[OXE B YCNOBMUSX POCCUHUCUX CTPOMTENbHBIX
nnowagok. [pynnoBas ynakoska pynoHOB Ha
nannete obecneunBaer XpaHeHuMe MebpaHbl
HO OTKPBITBIX MAOLWAAKAX M He TpebyeT KpbITbiX
cknagos (puc. 4.2.3). PynoHsl ynakossiBatoT-
cs 6e3 MCNONb3OBAHUS MMEIOLMXCS CKOTYEM
(pHc. 4.2.2) — npenMMyLweCcTBO TAKOM YNAKOB-
KM 30KNI04AETCS B TOM, YTO NPU MOHTAXE HeT
HeobXO0AMMOCTH CYULLATL KIIEEBOM CNOM nepepa,
CBAPKOM, YTO FAPAHTMPYET BbICOKOE KAYECTBO
CBAPHOrO LWBA M AONITOBEYHOCTb NOCEAYIOWEN
3KCNAYaTaumMm KPOBAM.

He ponyckaetcs noctosHHoe HaxoxpaeHue
MeMBpaHbl M KOMMAEKTYIOWMUX MATepPUAnos
npu Temneparype ebiwe +80°C.

TpaHcnopTMpoBka  MeMBpaHbl  BOMXKHA
6bITb AKKYPATHOM, 4TOBbI M36€XaTh KOHTAKTA
C npegMeTaMMu, KOTOpblE MOryT MpPOKONOTh
WNK BbI3BATb €€ PpU3NYECKOe NOBPEXAEHHME.

YNAKOBHKA U XPAHEHUE

Puc. 4.2.2 Pynousl nonnmepHbix membpat
TexHoHUKOJIb, 3apnkcuposantsie
MOINITHIIEHOBOK JIEHTOH

Puc. 4.2.3 Ynakoska nonmmepHsix Membpat
TexoHMKOJIb

NELWWEXOAHAA AOPOH{KA TEXHOHUKOJIb

Hopoxka usrotasnmeaerca Ha ocHose [1BX
C apMupoBaHueM nonuactpom. Umeet cneum-
anbHYl0 3MBOCCUPOBAHHYIO HECKONb3SALLYHO
NMOBEPXHOCTb KOHTPACTHOrO LBETA WU NpUMe-
HAEeTCs NPM yCTPOMCTBE MyTeM AN BPEMEHHbIX
NPOXOAOB, CBA3AHHbIX C 3KCMAyaTALMEN U MNO-
cnepyowmm obcnyXMBAHMEM KPOBENb U3 MO-
numepHbix membpaH TexHoHUKOIJTb.

Puc. 4.2.4 lNewexoanas gopoxka TexnoHUKOJIb

© 2010 LOGICROOF

Umeet TonwmHy 1,5 MM, noctaensercs B py-
noHax 1,0 x 20 m.

Hdopoxka wu3rotaenuMeaeTrcs M3 TOro xe
nonumepa, 4to M mMemMbpaHa, a 3HAYMT uge-
anbHO CBAPMBAETCS C OCHOBHbIM KPOBEJIbHbIM
KOBPOM.

Puc. 4.2.5 lNewexoaras gopoxka TexnoHWKOJIb
Ha kposse



TEMJIOU30JIALIUOHHDIE MATEPUAJDI

TENNOU301ALUA HA 0CHOBE MUHEPAJIbHOH BATbI TEXHOHHKOJ1b

YTEMJIUTEJIU TEXHOPY® xapakTepusyloTcs:

* BbiCOKOM Tennocbeperawowen crnocobHo-
CTbiO;

® YCTOMYMBOCTbIO K BO3LEMCTBMIO BbICOKMX
Temneparyp;

® BbLICOKOM YCTOMYMBOCTbIO K AedOpMALUIM
U MEXAHWMYECKMM HATPY3KAM;

* cTabunbHOCTbIO 06BEMA U HOPMBI;

® HU3KMM BOAOMOMOLLEHNEM;

® BbICOKOM 3ByKOMU3ONSLMEN;

® YCTOMYMBOCTBIO K BO3AEMNCTBMIO MMKpPOOPra-
HWU3MOB U FPbI3yHOB;

* HEWTPANbHOCTBIO MPMU KOHTAKTE ¢ 6eTOHOM
U METANIMYECKMMMU MATEPUANAMM;

* MPOCTOTOM MOHTOXQ, NErkOCTbIO HAPE3KM
M 0bpaboTkM — nerko paspesaloTCs HOXOM
WU NUIION.

* WHHOBALMOHHOM YMNOKOBKOW HA NanneTax
C NPUMEHEHWEM CTPEeMYXyad — 3NACTUYHOTO
naketa, KOTOPbIM NPeAoOXpPaHseT yTennuTenb
oT Bo3aencTBMs ocankos (puc. 4.3.2).

MJINTbl TEXHOPY® npepnHasHauyeHbl gns npu-
MEHEeHMs B KOYEeCTBE OCHOBHOIO TEMjaoMu3o-
NALMOHHOrO CNOS B MOKPBITUAX M3 XeneszobeTo-
HA MAM MEeTASIMYECKOrOo NpPOodUANMPOBAHHOIO
HACTMNA, B TOM Yucne 6e3 3aWMTHBIX CTSXKEK.
Mpu OTCYTCTBMM 3AWMTHOM CTAXKKM MPOYHOCTb
ytennutens Ha cxatve npu 10% pedopma-
umMn pgomxHa 6bite He MeHee 60 klMa (TEXHO-
PY® 60). MNpu ycrporictse noeepx ytennurens
CTSXKM TMPOYHOCTb YTEMAMUTENs HA CXATue

npu 10% pedopmauum gonxHa 6biTb He MeHee
40 kMNa (puc. 4.3.1).

MINTbl TEXHOPY® H npegHasHavyeHbl
ANS NTPUMEHEHMS B KOYECTBE HUXKHErO Tenom3o-
NALMOHHOrO CNOS B MOKPBITUAX M3 XenesobeTo-
HA MAM MEeTANIMYECKOro MPOPUAMPOBAHHOIO

Hactuna. [nuTel pekoMeHgyeTcs NPUMEHATb
B KoMbUHaumum c nnmtamm TEXHOPY® B.

MNpu yknapke Ttennousonsumm no npodnu-
CTy MNPOYHOCTb YyTennurensa HUXHEero cnos
npu 10% pedopmaumm pgonxHa 6biITb He Me-
Hee 30 klMa TEXHOPY® H30 (H35). Mpwu

yknogke —TennousonsuMu no  xenesobe-

Puc. 4.3.1 Ynakoska mMuHepasnbHO¥ BaThi
TEXHOHMKOJIb

Puc. 4.3.2 Ynakoska cTpesiu—xyn MMHEPQsIbHOH BaThi
TEXHOHMKOJIb

TOHHOMY OCHOBAHMIO, MPOYHOCTb  YyTEnnu-
Tens HuxHero cnos Ha cxartue npu 10% pe-

dbopmaumm ponxHa 6biTe He MeHee 25 klla
(TEXHOPY® H 25) (puc. 4.3.1).

MnUTbl TEXHOPY® B npepHasHayeHsbl
ansa APUMEeHEeHUA B KayecTee BepxHe-
ro Tenaon3onsauMOHHOro cCnosd B MNOKPbLITUAX
U3 xene3obeToHa UM MeTanAMYeCKoro npodu-
NMPOBAHHOrO HacTUna 6e3 ycTPOMCTBA 3ALMT-
HbIX cTsXeK. [nuTbl pekomeHayeTcs NPUMEHSTb
8 koMbuHauum ¢ namtammu TEXHOPY®D H u/unu
TEXHOPY® (puc. 4.3.1).

Pazpen 4
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Komnanus TexHoHMKOJIb nepeas B Poccum
NPUCTYNMUAA K BbIMYCKY MHHOBALMOHHOIO Npo-
AYKTO — KPOBESIbHOM MANUTbI ABOMHOM MIOTHOCTM.

Puc. 4.3.3 lNnurta, BbinonHeHHas no TexXHONOrMu
JABOHMHOM MIOTHOCTH

TENJI0U301ALUA

NAUTbI TEXHOPY® ABYXCJIOMHbLIN

npeAHGBHG'-IeHbI Ana nNnpUMMeHeHnd B KayecTee
TEnJoM30NSLMOHHOTO CJI0sl B KPOBEJIbHbIX KOH-
cTpykumax. [nutel npumeHsioTcs nop ycTpowm-
CTBO r'MAPOM3OJIALMOHHOIO KOBPA M3 PYJIOHHBIX
M MACTMYHBIX MATEPMANOB, B TOM Yucne U bes
YCTPOWCTBA LEEMEHTHO-MECHAHbIX CTAXeK (puc.

4.3.3).

Mnutel MMelOT KOMBUHUPOBAHHYIO CTPYKTYpPY
M COCTOST M3 XECTKOro BepxHero (HapyxHo-
ro) u bonee nerkoro HWxXHero (BHyTpeHHero)
cnoes. bnarogaps stomy, naute obnagatoT
YMEHbLUEHHbBIM BECOM, YAODOHBI NMpu MOHTAXE.
BepxHui xecTkMM cnor mapkupyertcs.

HA OCHOBE 3KCTPY3UOHHOI0 NEHONOJIUCTUPONIA TEXHOHUKOJIb

OKcTpy3noHHbiM neHnonuctupon TEXHOHM-
KOJIb — coBpeMeHHbIM TEMION3OAALMOHHbIN
MQaTepuan, WKHPOKO MPUMEHSIOWMICS B CTPOM-
TENbCTBE NPU YCTPOUCTBE TENNOU3ONSLMUMU B KOH-
CTPYKLMSAX UHBEPCHMOHHbIX, SKCANYATUPYEMBIX U
TPAAMUMOHHBIX KpoBenb (puc. 4.3.4).

SkcTpysmoHHbin ytennutens TEXHOHUKOIJIb
npeactasnsier coboM  TenNoM3ONSILMOHHBIN
MaTepuan ¢ PABHOMEPHO pacnpefesieHHbIMMU
30MKHYTbIMU IYEMKAMM, KOTOPbIM HE BMUTbIBAET
BoAly, He HaByXxaeT u He AaeT ycaaKu, Xumuye-
CKM CTOEK M He MNOATBEPXEH rHueHuio. Beico-
Kasi NPOYHOCTb NO3BONSET NONYUYUTb POBHOE M
OAHOBPEMEHHO XECTKOE OCHOBOHME, YTO Cylue-
CTBEHHO YBENMYMBAET CPOK SKCMIYyATALMM BCEH
cuctembl. MMMeeT cambit HUM3KMIM KO3 IULMEHT
tennonposoaHoctn (1=0,029), no cpasHeHuio ¢
APYTMMU BUAOMM YTENNUTENS.

MNprMeHeHMe crieunanbHbIX AHTUNMPEHOB NO-
3BonMio nonyuutb rpynny roptovectu 1, uro
OYeHb BAXHO MPMU MCMONb3OBAHMMU B KPOBESb-
HbIX CUCTEMAX.

Hoselwee Hemeukoe obopypoeaHue nosso-
nset npoussogutb nauty nnotHocteio 30 kr
c coxpaHeHueMm npoyHocTh He MeHee 250 k[la.

Mnutel BbINYCKalOTCS € L—KpOMKOM, 4TO MM-
HUMM3MpPYeT o0BpPa30BAHME MOCTUKOB XOnopd
B KpOBeﬂbeIX CUCTEMAX.

Mnutel nocrasnsioTtca B yp,oGHblx nannertax,
OONYCKAIOWMWX OTKPbITOE XPOHEHME HA CTPOM-
TenbHOM nnoLwaake.

Ons cospaHus yKNOHOB, cnocobcTBYOWMX
6LICTPOMY YAQNEHMIO BOAbI C KPOBAM K TOYKAM

© 2010 LOGICROOF

cbpoca Boabl, NPUMEHSIOTCS KNMHOBUAHbIE NAK-
Tbl TENNOM3ONAUMM HO OCHOBE 3SKCTPY3UOHHO-
ro neHnonuctupona TEXHOHUKOJIb Knun u
MuHepanosartHoro ytennutens TexHoHMKOIJIb.
O6nactb NpMMEHEHMs| KAMHOBMAHbIX MAMT [O-
BOMbHO LUMPOKA: OHM CAYXAT ANS CO3AAHMS
pPA3yKNOHKM B €HAOBAX, CO3[OHMUS YKNOHOB Y
BEHTUNSLMOHHBIX LIAXT M 3€HMTHbIX oHapeH,

Puc. 4.3.4 Ynakoska 3kcTpy3MoHHOIro
neHononnctupona TEXHOHUKOJ1b

a TaKXe MPUMEHSIOTCS B KAYECTBE [OMNOJSIHK-
TENLHOTO YKNOHA AN BbICTPOro oTBOAA BOAbI
OT NapanetoB (KOHTPYKMOHA) K BOAOCTOYHbIM
BopoHkaM. Kak npaeuno, kiMHOBMAHbIE NAMUTHI
npeacraensiot cobor Habop naut ¢ yknowom 1,7
n 3,4%. MNnockas TennoM3oNaLUMOHHASA NANTA UC-
nonb3yeTcs Ans HA6opa HeO6XOAUMOM TONLMHBI
M MOXeT YKNapblBaTbCs KAK MOf, KAMHOBUAHYIO
nauty, Tak M nosepx Hee. CnepyeTt y4uTbiBATS,
YTO PA3YKNOHKA M3 KJIMHOBMAHOM Tennowusons-
UMM HE MOXET MOSIHOCTbIO 30MEHMUTb TEMJIOM3O-
NSUMOHHBIM CNoM, TpebyeMmbii No TennoTexHUye-
CKOMY pACYETY.



NAPOU30JIALLMOHHBIE MATEPUAJIbI TEXHOHUKOJIb

MapousonsumoHHbld cnol sensetcs 6apbe-
POM HA MYTM MNPOHMUKHOBEHUS M3BLITOYHOM
BJIGrM M3 MOMELLEHMUS B KPOBENbHbIA TEMIon3o-
nsauMoHHbIM cno. OnAcHOCTb 3TOro NPOHMKHO-
BeHus obycnosneHa Tem, YTo, BO—NEPBbLIX, NPH
YBAGXHEHMM YXYALAIOTCS TEnaoMU30NsALUOH-
Hbleé M NPOYHOCTHbIE CBOMCTBA MUHEPANIOBATHO-
ro ytennmtens, a BO—BTOPbIX, MPHU HAXOXAEHUHN
TOYKM POCHl BHYTPM yTennuTens, B HeM obpasy-
€eTCA KOHAEeHCaT, KOTOprﬁ HaKamineascCb, BO3-
BPALLAETCS B MOMELLEHWE B BUAE KAMENb, 4TO
MOXeT CO3AaTh JIOKHOE BMe4dTneHne O HU3KMX
rMAPOM3ONALMOHHBIX CBOMCTBAX KPOBENbHO-
ro koBpa. Bropoit MomeHT ocobeHHo akTyaneH
MPMU 3KCNAYaTALMM KPOBAU MPU HU3KUX HAPYXK-
HbIX TEMNepaTypax.

B «kayectBe napousonsuMM  pekomeHay-
eTcsa NPUMEHATb MNAPOU3ONAUMOHHbIE NJIeH-
ku TexHoHUKOJIb (puc. 4.4.1). Sta nonus-
TUNEeHOBAd nNJieHKd, npeaHAa3HAa4YeHHasa Aans
3aWMTbl  KOHCTPYKUMWU KPOBENbHOINO MNMUpO-
ra ot napa, obpasylowerocs BHyTpWU Mo-
mewennn. O6napgaetr npeBOCXOfHOM BOAO—
M NAPOHENPOHULLAEMOCTbIO, YTO MMHUMM3MUPY-
€T MPOHUKHOBEHME BHYTPEHHEW M3OLITOYHOM
BIArM B Orpaxpaiolyme KOHCTPYKuum (tabnuua
4.4.1).

Puc. 4.4.1 lNaponsonauymonnas nneHka
TexnoHUKOJIb ana nnockosi kposnu

Onsa npoknenknM nepexnecTtoB MNONOTHMLY,
NAPOM3ONSALMOHHLIX MJIEHOK peKoMeHAyeTcs
NPUMEHSTb OBYCTOPOHHIOK QAre3MBHYIO NEHTY
TexnoHUKOIJIb (puc. 4.4.2).

Puc. 4.4.2 [lsyctopoHHas agresmBHas neHTa

TexHoHUKOJ1b
HavmeHoeaHue nokasartens, en.U3MepeHUs Pe3)’ﬂbTQTI:I
UCMBITAHUHU
1 TonwmHa, MM 0,12
2 YcnoeHas NpOYHOCTb NPpM pacTsixXeHuun Baonb pynoxa, MMa 16,9
3 YcnoeHas npoYHOCTb NpM pacTsaxeHu nonepek pynoxna, MlMa 17,3
4 OrTHocuTenbHOE yanuHeHMe BAoNb pynoHa,% 720
5 OTHocUTenbHOE yANMHeHWe nonepek pynoHa,% 919
6 ConpoTuBneHue cTaTMYECKOMY NpoaasnesaHmio, H 150,0
7 BopoHenpoHuuaemocts npu gasnenun 0,001 (0,01) MMa (kr/cm?) B TeueHun 724 Beigepxan
8 ConpoTueneHue naponpoHuuanmio, (m2xuxra)/mr 36,4
9 BopoynopHocTb, MM.BOA.CT 1000
10 BoponornoweHue 3a 244, % no macce 0
1 M6kocTb Ha 6pyce 4 3akpyrneHuem paguycom 5 0,2 Mm npu Temnepartype,’C, He fonxHo Munyc 50
6bITh TPELMH

Tabnuua 4.4.1 Xapakrepuctukn napomn3onsaumoHHon
TMJIeHKH

Paspen 4



CUCTEMA

MEXAHWYECKOI0 KPENJIEHUA TEXHOHUKOJIb

BospencTeyiowme HO NOBEPXHOCTb KPOBAM NO-
TOKM BeTpd, 0bpazys nepenapbl NONOXMTENbHO-
ro M OTPMLATENBHOrO CTATUYECKOrO AABEHMS,
CnocobCTBYIOT OTPbLIBY KPOBESBHOM CHUCTEMBI.
Ona yMeHbweHUs pucka nopobHbIX nospexpae-
HUM ocoboe BHUMAHME B KPOBENbHOM CMCTEME
OONXKHO YAensTbCsi KOHCTPYKTUBHBIM pPELUEHM-
SM COEAMHMTENbHbIX Y3/10B U KAYEeCTBY MpuUMe-
HAEeMbIX KPEeneXHbIX 3JIEMEHTOB C TeM, 4YTOObI
UCKAIOYMUTb BO3MOXHOCTb PO3PYLUIEHMS COeaM-
HEHUM KOMMOHEHTOB B T€4YeHMe cpoka ciyxbbl,
YCTAHOBJIEHHOTO A1l COOPYXEHMS B LLESIOM.

JTio60# KpenexHblM 3NEMEHT AOMKEH UMETb 3d-
nac NPOYHOCTHU, COMOCTABMMBIM C €ro Ha3Hayve-
HMEM M HeobXoaMMOW MPOJAOCAKMUTENLHOCTBIO
cpoka cnyx6bl NpM ero CTAHAAPTHOM MpuMe-
HeHuun. KpenexHble anemeHTbl Npon3BoasTcs 13
60OnbLIOro YMCNA PA3AMYHBIX MATEPUANOB, KAX-
Obld M3 KOTOPbIX MMEET CBOM YPOBEHb KOpPPO-
3MMHOM CTOMKOCTM Nop BO3AENCTBMEM PA3NMY-
HbIX YCNOBMM KOK BHYTPEHHEMN, TAK M BHELUHEMN
OKPYXAIOLLEN Cpebl.

B npoMbiwneHHbIX paloHax atmocdepa BO3-
OyXd B 3HOYMTENIbHOM CTENeHM HacklleHa 3a-
rPSA3HAIOLMMM BELLLEeCTBAMM, TAKMMM KAK: OKCHUA,
yrnepopna, [UOKCUA Cepbl, OKMCb A30Td, XJI0p M
MHOTMMM APYTMMM, CBOMCTBEHHBIMM MHOYCTPM-
anbHbiM 30HAM. OTHOCUTENbHAS BAAXHOCTb B
TENJIOMU3O0NSILMOHHOM Crloe KPOBEJIbHOro NUpo-
ra MoXeT AOCTUraTb KPUTMYECKOro 3HAYEHMS
90% ¢ BbICOKOM KOHLEHTPALMEN PACTBOPEHHO-
ro kucnopopa. B pesynbrarte atoro kpenexHsie
3NMIEMEHTbl M3 CTANM nopseprairTcs atmocdep-
HOM 3/IEKTPOXUMMUUYECKOM KOPPO3HM.

[ns 30WwmTbl METANNOB OT KOPPO3MMU U YBEsU-
YeHMs cpoka CyXbbl CTANbHBIX OHKEPHbIX 3se-
meHToe Kopnopaumus TexHoHUKOJIb npumens-
€T CaMble COBPEMEHHbIE TEXHONOMMM, UCMOSb3YS
B AGHHOW obnacTu BeayLmMe QHTUKOPPO3UIMHBIE
NOKPbITHS.

BeicokokauecTBeHHble TexHonorMn obpaboTku
METANNMYECKOM MNOBEPXHOCTH obecneunsaioT
NPEBOCXOAHYIO COMPOTUBASEMOCTb KOPPO3MU
KPeneXHbIX 31eMEHTOB M 06NeryaloT UX MOHTAX.

B cucremy mexanunueckoro kpennexus TexHoHM-
KOIJIb BxopaT: peka kpaeBas, perka NpuUXMUM-
Hasl, Teneckonu4Yeckni Kpenex, KpoBenbHble ca-
Mope3sbl, KpY bl TApenbyaTbii fepxXdTesnb.
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KPAEBAS PEMKA TEXHOHUKOJb

AnoMMHMEBOS KPAEBAS PENKA MCMONb3yeTcs
ANs 30KPenneHus Kpas KPOBESIbHOro KOBPA
Ha BepTMKAJIbHOW noBepxHocTH. He ncnonb3ay-
IOT Ha KPMBONMHENHbIX noBepxHocTax. K crans-
HbIM OCHOBAHMSIM KPEMUTCS C MOMOLLbIO CAMOpPeE-
3d ¢ TonwuHoM Hakata 5,5 mm. [lns kpennenus
B GETOH, KMPMMY, CNOM WTYKATYPHOro pPacTBo-
pa MOXET NPMMEHSTLCS camope3 no 6eToHy.
Mpu wucnonbsoeaHun camopesa no 6eToHy
NNAcTUKOBLIM plobens He ycTaHABAMBAETCH,
camMopes BKPYYMBAETCS B MpPeABAPMUTENbHO
npocsepneHHoe oteBepcte. BepxHui oTrnb
KPOEBOM pEeNKM 3AMONHAEeTCs KPAeBbIM repme-
TMKOM. Takas repmeTnsaums Heobxoanma,
4yTobbl  NPEefOTBPATUTL  NOMAAAHME  BOAbI
noa Membpany. Kpenex o6ssarenbHo pon-
XeH MPUXMMATb KPAEBYIO perKy no ee Kpdsm
c warom 200 MM no Bcen anuHe.

PEAKA MPU)KUMHAS TEXHOHUKOJIb

Ucnonbsyetcs pns dukcaumm meMbpaHsl no
nepuMMeTpy KpPOBAM M BOKPYF BCEX BbICTYyndlo-
WMX KOHCTPYKUMHK. YcTaHABNMBOETCS HA Bep-
TUKAJIbHbIX MOBEPXHOCTAX B COMOM HMU3Y conps-
XEHMs1 BEPTUKANLHOM WM TFOPU3OHTANIBHOM MoO-
BepxHocTen. Tak e NpUMeEHsSeTCs BMECTO Kpae-
BOM PEMKM HA KPMBOJIMHEMHBIX MOBEPXHOCTSAX
ans  ¢ukcaumn kpas MeMbpaHsl. BeicTynbi
C HUXHEMN CTOPOHbI PerKM NPEAOTBPALLAIOT Bbl-
AeprMBaHne MeMbpaHbl U3—Mof PEMKU B Me-
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CTe KpenJjieHuns. D,ﬂﬂ 3dKpenneHna KpoBeJsibHOro
Martepuana Mcnonb3yloTcs camopesbl no 6erto-
HY M MeTanny Takue Xe KaK M NMpu KpenneHuu
kpaeeoi perku ¢ warom 200 mm. Kpas perku
[OMKHbI BGbIT BCeraa 3apUKCMPOBAHDI.

NPUOKUMHAS PEMKA
C PEBPAMM XXECTKOCTW.

YcTaHOBAMBAETCS HO KPOBASIX C OCHOBAHUEM
U3 xene3obeToHHbIX pebepucTbix NauT. Perku
YCTAHABAMBAIOTCSA B pebpa NaMT NoBepx Mem-
6pPAHHOro KOBPA M MEXAHMYECKM KPEnsaTCs.
Ceepxy peMku 3aKpbIBAIOTCS NONOCOM MeMbpa-
Hbl, KOTPAS AOXKHA NEPEKPbIBATL PEMKY B KOX-
[YI0 CTOPOHY He MeHee, 4eM Ha 80 mm.

TEJIECKONMUYECKUNA KPEMEX

Teneckonuueckui Kpenex COCTOMT M3 mnna-
CTUKOBOTO 3JIEMEHTA M CMELMANU3UPOBAHHO-
ro aHkepd. Kpenex npumeHsertcs ans kpenne-

Puc. 4.5.1 KposenbHbiii camopes cBep/ioKOHEeYHbIk
TexnoHWKOJIb

HUS TENNOM3ONALUMMU, d TAKXKE ANs KpensieHus
KpoBenbHOM MeMbpaHbl K Hecyu,eMy OCHOBO-
HMIO M3 OLMHKOBAHHOrO NpPOdMUIMPOBAHHOIO
NUCTA, AepeBq, K MOHONIMTHOM BeTOHHOM nnuTe
M OPYTMM NOBEPXHOCTSM.

MNpu kpenneHun B NpodbMUAMPOBAHHBIM JIUCT,
MCMOMb3yeMbIM COMOPE3 AONIKEH MMeTb Hd
KOHLE CBepJSio, d NpM YCTaHOBKe B 6eTOH Mc-
nonbsyetca 3a6bueHoOM aHkep. 3abuBHbIE aH-
KEPA MOXHO YCTOHABJIMBATb TOJILKO B MOHO-
nuTHBIM 6eToH knacca He Huxe B25. Onuua
TENEeCKONUYECKOTO 3/IEMEHTA [AONXHA b6biTh
MeHbwe TonwmMHbl yTenautens Ha 10-20%,
Ho He meHee 20 MM. A anuHa cTtanbHOro ca-
Mope3a nogbupaertcs TakMm obpasom, uTo-
6bl  nocne YCTAHOBKM KOHYMK caMopesd
BbICTYNAN CHWU3Y M3 NPOPUANPOBAHHOIO NMUCTA
Ha 15-25 mm.

KPYTIJbl TAPEJIbYATbIA AEP)KATESb
TEXHOHUKOIJIb

Mpumensietca ana  dukcaumm MembpaHs
K OCHOBOHMSM, HEMOCPEACTBEHHO HA KOTOpbIE
yknagbieaetcs membpaHa (Hanpumep, cbopHas
MNM MOHOMMTHAS CTsXKA 6e3 Tennousonsaumu)
MAM K OLITYKATYPEHHbIM CTEHOM M3 KMpnuya
Mnu neHo6noKos.

Puc. 4.5.3 Kpyrneivi Tapensuatsisi gepxarens
TexoHUKOJ1b

Puc. 4.5.2 KposensHbisi camopes
octpokoHeyHbisi TexnoHUKOJ1b
B COYETAHMMU C MOJNAMMIAHOMN TMI1b30H

Pazpen 4
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MACOHHDIE 3JIEMEHTDI

DTo Martepuanbl, M3rOTOBJIEHHbie 30BOA-
ckum crocobom nytem ¢OPMOBKM rpaHyn
rmbkon [BX cmecu nop pasnenneM. Bry-
TPM 3NEMEHT He COAEPXMT APMMPYIOWMUX BO-
NIOKOH MAM CeTKM, 4To nossonsetr paedop-
MMpOBQTb 3MIEMEHT MpPM HArpeBe, MNOArOHss
ero nop GopMy MeCTa yCTaHOBKM.

BHELWWHWE N BHYTPEHHUE YIJibl, ®ACOH-
HbIA SJIEMEHT AN AHTEHHbIX MAYT

Yrnoeble ¢ACOHHbIE 3MEMEHTbl YCTAHABAM-
BAIOTCS B YrAaX KPOBAM, rae npu pAckpomke
MeMbpaHbl OCTOETCS TOYeYHOe OTBEpCTHE.
OneMeHT Afis OHTEHHbBIX MQYT YCTQHABMMBA-
eTcs B MECTAaX YCTOHOBKM OHTEHH Hd KpoOBhe

(pnc.4.6.1).

Puc. 4.6.1 Buewrnne n BHyTpEHHME YIIIbI, 31EMEHTHI
AN TPDOXOAQ MAyT

DACOHHbIE JIEMEHTbI
ANg NPOXOAA TPYB

Takue 3neMeHTbl YCTAHABAMBAIOTCS B MeCTax
CONpsXeHWUs KPOBENLHOTO KOBpA ¢ Tpy6amu, npo-
XOASLMMMU CKBO3b KPOBEJIbHYIO KOHCTPYKLMIO.

BepxHss 4acTb pacoHHOro anieMeHTa, NPUMbI-
Kalowas kK Tpybe ynnoTHseTcs KpaeebiM NoOJM-
YPETOHOBbIM FEPMETUKOM M XeCTKo PUKCUPYyeT-
cs Ha Tpy6e XOMYTOM M3 OLLMHKOBAHHOM CTANM.

IaHHble 3neMeHTbl MOryT M3roTABAMBATHL-
C HEnocpeacTBEHHO HA MeCTe M3 HeapMu-
poeaHHoi [IBX MeMBpaHbl B 30BUCMMOCTM
oT MaTtepuana Kposnu (puc. 4.6.2.)

Puc. 4.6.2 @aconHbie 3nemeHTs
AN npoxoaa Tpy6
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CUCTEMbI AJ17 OPTAHU3ALIMW BOAOCTOKA

BOPOHKA BHYTPEHHEIFO BOAOCTOKA

Puc. 4.7.1 KposensHas sBoporka TexnoHUKOJIb

Puc. 4.7.2 Hancrasusie snementsr TexnoHUKOJIb

YcTaHaBAMBAETCS B MOHMXKEHHbIX MecTax
M NpeaHA3HA4YeHa AN OTBOAO BOAbI C KPOBMM.
CneumanbHbIM  HOACTABHOM 3MEMEHT, MO3BO-
nseT BbINOAHWUTb FEPMETUYHOE MPUMbIKOHME K
HeMy NAPOU30JIALMOHHOrO CSI0s M CNOs TMAPOM-
3onaumn. BopoHku moryT 6bITb B MCMONHEHMM
C npukpyuusaeMbiM bnaHuem, nmbo c ¢pnax-
LLeM U3 KPOBENbHOro MATEPMUAnNa AN NPUBAPKU
HEenoCcpPeACTBEHHO K KpOBenbHOMY KoBpy. Bo-
POHKM BHYTPEHHEero BOAOCTOKA MOFyT NOCTAB-
naTbca ¢ 06orpeBoM NPUEMHOM YALM BOPOHKM
(puc. 4.7.1, 4.7.2).

CJINBbl U NEPEJINBbLI YEPE3 NAPAMET

Cnuebl (puc. 4.7.3), yctaHasnmealoTcs Ha na-
paneT HA ypOBEHb FMAPOM3ONSLMM U UCMONb3Y-
eTCs NpuU OPraHU3aLMM OTBOAA BOABI Yepes na-
paner. Mepenuesl yctaHasnueaioTcs Ha napanet
Bbille ypoBHs ruapounsonsaumm Ha 150-200 mwm,

u paboTaloT B KOYECTBE OBAPMMHOIO BOJOOTBO-
[d C KPOB/M, B Cliyyde 3d0COPA OCHOBHOM cUCTe-
MbI BogocToka. Beinyckatoresa us MBX mnu TMNO u
NPMBAPMBAIOTCS K TMAPOU3ONSILUOHHOMY KOBPY.

Puc. 4.7.3 Cnusbl m nepennss yepes napanet

KPOBEJIbHbIA ADPATOP - ®JIIOTAPKA

KposenbHble aspartopbl  Mcnonb3yloT npu
ycTpoicTee pbiwiawend KpoBnu. Yepes Hux
OTBOAMTCA MAP M3 KPOBENbHOM KOHCTPYKLMM.
OTBOp NApa NO3BONSIET CHU3UTL BAAXHOCTb yTe-
NAuTens U Apyrux cioes KPOBEJIbHOro NUpora.

AspaTtopbl YCTOHABAMBAIOT HA KPOBAAX, YCT-
POMBOEMBIX HOA MOMELLEHUSIMM C MOBbILLEH-
HOM BNOXHOCTbIO (BacceiHbl, cayHbl, uexa
Nno NPOM3BOACTBY KAPTOHA, U T.A.). YcTaHoBka
a3paTopoOB HA KpoBAsiX 6€3 napomsonaumum unm
B KPOBASIX C HECYLMM OCHOBAHMEM M3 Npodin-
CTa C MNOBpEeXAeHHOW napousonsuuend Hepo-
nyctuma. YcTaHoBKA ¢niorapok AoSiXHA 6biTh
060CHOBAHAO PACYETOM HO NAPONPOHULAEMOCTb
KOHCTPYKuMM (puc. 4.7.4).

Puc. 4.7.4 Kposenshbisi asparop

Pazpen 4



AKCECCYAPDI

MPO®UJIb AN UMUTALIUN ®AJIBLIA

Ona Toro, 4tobbl Pa3HOO6PA3UTE BHELUHMM
BHUO KpOBE€Jb, MCNOJNb3YIOTCA cneuuManbHbie
npodunu, npusapusaeMbie cBepxy Ha Membpa-
Hy (puc. 4.8.1). laHHbIE 31EeMEHTbI UCNONb3YIOT
B TéX Ccnyy4yadax, Korga BCs nNoBepxHOCTb KPOBJIU
Mnu ee 4actb BuAHbI ¢ 3eman. OHM UMMTHPY-
10T BHEWHMM BUA $anbLd, MPUMEHSEMOrO Npu
YCTPOMCTBE CKATHOM KPOBIM U3 METANNIMYECKMX
NMUCTOB. ITO NO3BONSET MOMAYUYUTb HELIYMSLLYIO
BO Bpems poxas M 6onee HagexHyl KpoB-

N0, MAEHTUYHYIO MO BHELHEMY BMAY CTANbHOM
(puc 4.8.2).

Puc. 4.8.1 lNpo¢uns ana mmuraumm crosyero
¢ansuya

Puc. 4.8.2 Bun membparHosi kposnn
C umutTaumes gansuya

NAMMHUPOBAHHbBIN
METAJUTMYECKUIA JIUCT

STO MHOTOCNOMHbIA NIUCT, MONYYEHHbIX B pe-
3ynbTATE COEAMHEHMS NOIMMEPHOW MeMBpaHbI
tonwmHorn 0,8 MM M TOHKOrO NIUCTA OLLMHKOBAH-
HoM ctanu TonwmHor 0,6 mm. (puc. 4.8.4).

Ucnonbsyetcs ans pelieHus y3nos Kpensne-
HUS MeMBpPaH B MecTax NPUMBIKAHWMIK KPOBAM,
NMPOMEXYTOYHOTO KpenneHus membpaHbl Ha
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Puc. 4.8.3 Pewenmne kapHu3HOro ceeca ¢ Mcrosnb3o-
BAHUEM JIGMMHUPOBAHHOIO METaa

1. CangeMu—naHenb

2. BopocTouHsii xenob

3. KocTbinb

4. NammuuposanHein metann TexnoHNKOJTb
5. CeapHoM wos

6. KposenbHas membpana TexnoHHNKOJ1b

7. Yronok U3 ouMHKOBAHHOM CTANM

8. [lepeBsiHHbIA QHTUCENTUPOBAHHBIM BpycC

CTEeHAX M NapaneTax, Ans U3roTOBNEHUS 3ALLMT-
HbIX ¢APTYKOB, KOMMeHcaTopos pAedopmaum-
OHHbIX LIBOB, 3/IEMEHTOB HAPYXHbIX BOJOCTO-
KOB M OTAENKM cBecoB KapHu3os. [onumepHoe
NOKpbITUE HA BEpXHEW MOBEPXHOCTU MeTanna
no3eonsieT NPMBAPUTbL NIACTMKOBYIO MeMBpaHy
K npodunio n3 metanna, obecneyms repmeTmy-

Puc. 4.8.4 JlamuumposaHHbisi metann

Hoe coepgunHenune. Onsa ceapku c MBX membpa-
HAOMKM NpUMeHseTcs naMuHUMpoBaHHbiM [1BX
meTann.

Ha pucynke 4.8.3 nokasan ysen peuwe-
HUS KOPHM3HOrO OKOH4YaHMs 6e3 napanerta ¢
NpMMEHeHWEM IAMMHUPOBAHHOro MeTanna. Bei-
nyckaetcs nuctamu pazamepom 1000x2000mm.
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KJNEA KOHTAKTHbIA TEXHOHUKOJIb

Knei paspabotan cneumansHo ans ¢ukca-
UMM MeMBpaHbl HA MOBEPXHOCTAX NAPANETOB,
CTeH, TPY6 M ApYrUX NPUMBIKAHUHM.

Kne MOHTQXHbIM COBMECTMM € 6GOMbLUIMH-
CTBOM OCHOBOHMM, CTOMKMX K BEWCTBMUIO pacC-
tTBoputenen. XenatensHo nposecTM npegea-
PUTENbHYIO MPOBEPKY Nepes NPUMEHEHUEM.

HdononHutenbHble cBeAeHUs MOXHO nony-
unTb, ceszaewucbk ¢ TexHuuyeckum OTaenom
Kopnopauun TexnoHUKOJ1b.

FTEPMETUK TEXHOHUKOIJIb

Ina repmeTMsauuMm npUMBIKAHWMK, B TOM
yucne, OTrMBOB KPAEBOM pPEMKM, PEKOMEH-
[AyeTcs MNPMMEHSTb MONMYPETAHOBLIM  rep-
MeTMK Aans HapyxHeix pabor Kopnopauum
TexHoHNKOJIb. 3to BbicCOKOKAYECTBEHHAS
OAHOKOMMOHEHTHAS MOJIYPETAHOBAS BS3KO—
3/ACTUYHAS MACCd, KOTOPAs XApaKTepu3yeTcs
XOpoLUer NIACTUYHOCTbIO U CMIIBHOM aAre3nen.

MNocne npumeHeHUs repmeTMK OTBEpPXAAET-
CS BIGXHOCTbIO BO3ayxa, obpasys npouHoe
ynnoTtHeHue (puc. 4.8.5).

KPAEBOMW rEPMETUK OKUAKWUMA NBX)

Puc. 4.8.5 lNonuyperanossisi repmetnx
TexHoHWKOJ1b

Mpeactasnset coboi pacTBOp KOMMNOHEHTOB
MNBX B pacrteope Tetparngpodypara. MNpume-
HAeTCs Ans OOMOSHWUTENIbHOM TFepMeTU3dUMM
CNMOXHbIX I'IpVIMbIKGHMl‘:i KPOBJIN B KPOBNAX M3
MBX MeMbpaH. PekomeHayeTcs npuUMeHsTb B
cUcTeMax ¢ BannacTHeIM KpenneHMeM M ans
[OMNOSIHUTENIbBHOM FEPMETU3ALMUM KBCTPEUHBIX
LUBOB HA KPOBJeE.

PA3AENNTEJIbHLIE U 3ALLLUTHLIE CJZIOUN

Ona ycTpoMcTBa 3QWMTHBIX M pasgenu-
TENbHbIX CJIOEB MPMMEHSIOTCS CTEKIOXONCT M
reotekcTMnb. TpeboBaHMS No passecy npu-
BeAeHbl B pa3pesfie KOHCTPYKTUBHbIX peLueHUH.
B kauyectBe paspenutenbHoro cnos mexay MBX
MeMBpaHOM M YTEennuTEensiMM HAQ OCHOBE 3KC-
TPY3MOHHOrO MEeHOMONUCTMPONA pPeKOMeHAy-

etca npumeHsts cteknoxonct TexHoHUKOJ1b
paseecom 2100 r/m? nbo Ha ocHoee nonua-
ctpa passecom =70 r/m? (puc. 4.8.6).

Mpu eeiBope TOro MnM mMHoro pasgenurens-
HOro CNnosi, KPOMe BCEro npouero, cnepyet
MPUMHMMATb BO BHMMOHME TOT AKT, 4TO CTe-
KJIOXONCT PA3bEARAETCSH LEMEHTHBIM MOMTOYKOM,
a MrnonpobMBHOM reoTeKCTUb HAMATLIBAETCS
HO camopes NpM YCTPOMCTBE MEXAHMYECKOro

Puc. 4.8.6 Paspenutrenshbisi cnovi
TexnoHWKOJ1b

kpenneHus. lepexnect nonoTHuw, pasgenu-
TeNbHbIX M 3AWMTHBIX CNOEB AOJNXKEH ObITb He
meHee 50 Mm.

APEHA)KHBIE CJIOU

Bannacrthbie, B ToM uncne «3eneHbie» KPOB-
nun, TpebyioT HaNMYMs CNeLManbHOro APeHaX-
Horo cnos. [lns ero opraHuMsauum peKkomeH-
AyeTcs NPUMEHsTb NPOPUIMPOBAHHBIE MEM-
6panbr  PLANTER-standard, PLANTER-geo

u PLANTER-life. PLANTER-standard ykna-
AbIBAIOT B HANNACTHOM KPOBRE «BbICTYNAMM

Puc. 4.8.7 lNpogunnposannas membparna
PLANTER—standard

BBEPX» C 0693aTENbHOMN YKNAAKOM NOBEPX Tep-
MockpenneHHoro reotekctuns. PLANTER-life
YKNQaAbIBAETCS B 3€/1IEHOM KPOBME KBbICTYNAMM
BHM3» TOKXE C YKNAAKOM CBEPXY TepMockpen-
neHHoro reotekctuns (puc.4.8.7).

Pazpen 4
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OonoPbI NOA MNJINTKY

Mpu yctpoicTee akcnnyatMpyembix Teppac,
OYeHb 4AaCTO NPMMEHSIOT TPOTYAPHYIO MAUTKY
(puc. 2.4.3).

Ha akcnnyatupyembix kposnsax npu 6an-
NACTHOM KPEMieHUU 3NACTUYHOrO FUAPOM30-
NALUMOHHOFO MOKPBITUS C MOMOLLbLIO TPOTYyap-
HbIX MAMTOK NOA HUX NPUMEHSIOT NAACTUKOBbIE
onopsl TexioHUKOJ1b(puc. 4.8.8). NMoacTtasku
TexHoHUKOJIb usrotosneHsl M3 nonuatune-
HQ BbICOKOM MAOTHOCTM, MMEIOLLEro BbICOKYIO
CTOMKOCTb K YNbTPADMONETOBOMY M3JSTyYEHMIO
M ¢ paboyMM AMANA3OHOM TemnepaTtyp oOT
-50°C pgo +80°C. Noacrasku, 6e3 kakoro-nnubo
Kpenexa M aare3uBad pa3MelaloT Henocpea-
CTBEHHO HO 3/IACTUYHOM MOKPBITUM B MECTAX
cToika yrnoe nantku. Konbuo BeipasHueatowee
HOKNOAbIBAETCS HA MOACTABKM A YBENUYEHMUS
MX BbICOTbI C LLEJIbiO BBIPABHWMBAHMS CN10S MAUTOK
NPY HANAMYMM NOKANbHBIX HEPOBHOCTEU rMAPO-
u3onupyuiero nokpuiTus. Tpancpopmmpyemas
KOHbMUrypaums noaCcTABKM NO3BONSET MCMOSb-
30BATb €€ TAKXE B KAYECTBE ONOPbI A4S NIIMTOK,
HENOCPEACTBEHHO MPMMBIKAIOWMX K NOKASb-
HbIM BO3BbILUEHMSIM HO KpOBJie (napaneTbl, BeH-
TUASLMOHHbIE BbixoAbl U T.4.). OcobeHHble npe-
MMYLLLECTBA JAHHOW CUCTEMBI — 3TO CKOPOCTb M

Puc. 4.8.8 Onopwi TexnoHUKOJTb
oA TPOTYAPHYIO MINTKY

© 2010 LOGICROOF

Hegoporoi moHtax. lMpu HeobxoammocTH Bu-
3yanbHOro KOHTPONs 3d rMAPOM3ONSALMOHHBIM
NOKPbITUEM, A TAKXKE B CAY4YdsX MOBPEXAEHMUs
€ro, TPOTYApHbI€ NAMTKM MOTYT BbITb JIErKO CHS-
Tl 160 3ameHeHbl. Cama cUCTEMA, B LLENOM,
co3faeT BO3AYLIHYIO NPOCAOMKY MEXAY MuT-
KOM M TMAPOMU3ONSALMOHHBIM KOBPOM, obecne-
umBas bGecnpensTcTBEHHOE ypaneHWe BAArK C
NMOBEPXHOCTU YTEMAUTENs MO TMAPOU3ONSALM-
OHHOMY MOKPbITUIO KPOBJIM, UCKIOYAS TEM ca-
MbIM, BO3MOXHOCTb HOKOMJEHMS U 3ACTOS BOAbI.

3EHUTHLIE ®OHAPU TEXHOHUKOIJIb

3eHuTHble POHAPM YCTAHABAMBAIOT HA KPOB-
naxX 3A0HMMA U COOPYXEHUM PA3AMYHOrO Ha-
3HavyeHus. Mx npeumyliectsa — He TOMbKO
GeCI'IHGTHbIﬁ CBeT C KpbILUKU, HO U eCTeCTBEeHHAas
cucteMa BeHTMAAUMU. OHM BbINONHSIOT YHK-
UMIO OTBOAA AbIMA M TEM/A B Cy4Yae noxapa.
ABTOMATHMYECKME M BPYYHYIO MPUBOAMMbIE B
AENCTBME YCTPOMCTBA pAblMOyaaneHus obe-

Puc. 4.8.9 3enutusie ponapn TexnoHUKOJIb

CMeyMBaloT, B Chly4de noxapd, 6bicTpbid OT-
BOA [AbIMA MU TEMSd M3 3AaHMS. DTO no3sonser
3¢ dekTMBHO BOPOTHCA C NOXAPAMM M MAKCH-
ManbHo obe3onacuTb NofeM, 3AAHUS U LEHHOE
umywecteo (puc.4.8.9).

CBAPOYHOE ObOPYAOBAHME

MonotHMwa MembpaHbl cBApMBAIOTCS rops-
YAM BO3AYXOM MPMU MOMOLLM CNEeLUanbHOro
GBTOMATUYECKOTO M py4HOro obopyaoBaHus.
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AsToMaTtuyeckne CBAPOYHbIE annaparsl
npu MpPOBMABHOM HACTpolke obecneunsaioT
100%—HapexHOCTb CBAPHOrO LWBA, O 3HAYMT
M rAPOHTUPOBAHHYIO BOAOHENPOHULAEMOCTb
BCEM KPOBAM B LENOM, MCKIOYAS BAMSHUE
«4enoseyeckoro ¢paktopar. PyuHoe ceapouHoe
obopyaoBaHue MNO3BONSET BLIMONHATb MPUMbI-
KAHMS B CAIOXHBIX M TPYAHOBOCTYMHBIX MECTax
¢ 1oBenupHon TouHocTbio (puc.4.8.10). Ceapou-
Hoe 06opyfOBAHME BXOAMUT B COCTAB KOMMJIEKC-
Horo npepnoxenus ot TexhoHUKOJTb.

PekomeHgyemble MopenM QBTOMATMYECKOrO
ceapoyHoro obopyposanus Leister Varimat V
(230 B — 4600 Bt; 380 B -5700 Bt) mnu Herz

Pa3zpen 4

Puc. 4.8.10 Pyunoe csapounoe ob6opynosarnue

Laron (2_'30 B - 4600 Br; 380 B -5700 Br) c Puc. 4.8.11 AsromaTnyeckoe ceapoyroe
wupuHor wea 40 mm. PekomeHpyemas mogens obopyaosanme
nonyasTomaTtuyeckoro obopypoeanus — Leister

Triac Drive. Leister Varimat u Herz Laron B uc-
nonHeHun Ha 230 B - pekomeHpyeTcs npu-
MEHSTb MPU TEMNEpaType BO3AYyXdA He Huxe +
10°C.(puc.4.8.11).

MOJTHE3ALUUTA TEXHOHUKOIJIb

Mcnonbayetcs Ha kpoensx ans dukcaumm npo-
BOAOB MPMEMA NPSMOro paspsaa U OTBOAA TOKA
MonHuM K 3asemnenmnio. Matepuan gepxarens
YCTOMYMB K OTMOCPEPHBIM BO3AEUCTBUIM U YNb-
TpaduoneToBoMy M3anyveHuio B paboyem ama-

nasoHe Temnepatyp ot -50°C go +80°C. B npo- Puc. 4.8.12 M TEXHOMUKOTD
ACXe eCTb 1By X BUAOB - ¢ 6annactom 1 6e3 Hero. e 4.0 1« Monnesatuura
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BbibOP 060PYI0BAHUA 4151 CBAPKU

5.1.1 Ceapka nonumepHbix MeMbpaH ocyuue-
CTBNISIETCS NPU MOMOLLM FrOPSYEro BO3ayxa crne-
UManbHbIM  CBApPOYHLIM o6opynoeaHueMm.Mpu
CBApKE NMPUMEHSETCS BTOMATHYECKOE, NONyaB-
ToMaTnyeckoe, nnbo pyuHoe obopygosaHue.

5.1.2 [Ins cBapku psipoBOro KPOBENbHOrO WBA
peKkoMeHAyeTcs MNPUMEHSTb ABTOMATMYECKOE
csapoyHoe obopypoeanue. [lonyaeromaTnue-
ckoe 0bopynoBaHME NPUMEHSETCS HO FTOPU3OH-
TANbHbIX, BEPTMKASIbHBIX M HAKOHHLIX MNOBEpX-
HocTsax. PyuHoe ceapouHoe obopynoeaHue kak
NPABUNO MPUMEHSTCS TAOM, rAe HET BO3MOXHO-
CTM NPUMEHUTb ABTOMATHYECKOE.

5.1.3 PekoMeHpyeMas Mopgenb QBTOMO-
TUYECKOro CcBapo4YHoro obopynoBaHus —
Leister Varimat V (230 B — 4600 Br; 380 B —
5700 Br), wupuua wea 40 MM. PekomenayeMmbie
MOfeNnn aBTOMATMYECKOro CBApo4Horo obopy-
poeanus Leister Varimat V (230 B — 4600 Br;
380 B -5700 Br) unu Herz Laron (230 B — 4600
Br; 380 B -5700 Bt) ¢ wupuHoi wea 40 mm.
PekomeHgyemas mopenb nonyasToMatU4ecko-
ro obopygoesanus — Leister Triac Drive. Leister
Varimat v Herz Laron 8 ucnonHenmn Ha 230 B
- peKkoMeHayeTcs NPUMEHNATb NpU Temnepatype
Bo3gyxa He Huxe +10°C (puc.4.8.11).

5.1.4 PexkomeHpyeMble Mogenu pyuHbiX CBA-
pouHbix annapartoe — Leister Triac S u Leister
Triac PID ¢ KOMNNekTOM HACABOK M MPUXMM-
HbIX poninkoB. PekoMeHayembie MOgenu pyuHbIX
csapouyHbix annapartoe — Leister Triac S, Leister
Triac PID, Herz Rion, Herz Eron ¢ komnnektom
Hacapok (puc.4.8.10).

5.1.5 PyuyHoe u asTomartmueckoe obopypo-
BAHME nepepj HA4YanoM cBAPkM Heobxoaumo
nporpeTtb A0 AOCTUXEHMS HYXHOW Temnepary-
pol. MNepepn BbiknoyeHnem obopynoeaHus, Ans
OCTbIBAHWSI HArPEBATENIbHOTO 3MEeMEeHTa Heob-
XOAMMO AaTb annapary nopabortate He MeHee
5 MMHYT B NonoxeHuu perynsropa Temnepary-
pbl KHOJMb FPARYCOBY .

5.1.6 MNpumeHenne pyyHoro obopyaoBaHMs
Tpebyet 06430TENLHOrO MCMNONb3OBAHMS CUNU-
KOHOBOro, TegsIOHOBOro MAM NATYHHOrO Mpw-
kaTtoyHoro ponukd. CUAMKOHOBBIM POAMK LIK-
puHon 40 MM peKkoMeHAyeTCs NPUMEHSTb AJS
ceapku [BX membpan TexHoHHKOJ1b. Tedno-
HOBbIM MPUKATOYHLIM POAMK LIMPUHOM 28 MM
pekomeHpyeTcs npuMeHsTb ans ceapku TMNO
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membpan TexHoHUKOJIb. Yakui natyHHein po-
UK NPUMEHSIIOT B TPYAHOZOCTYMHBIX MECTaX,
Hanpumep, Npu YCTPOMCTBE NPUMbIKAHMWM.

5.1.7 MNpu npuMeHeHUU PYHHbIX CBAPOUHbIX
annaparos Leister Triac, Herz Rion, Herz Eron
PEKOMEHAYEeTC MPUMEHATb WENEeBble HACAAKM
wupuHor 20 MM, nnbo 40 mm. Hacagku wmpu-
HoM 40 MM NPUMEHSIIOTCS NMPU YCTPOMCTBE PSpO-
Boro weaq, wupuHoi 20 MM — Npu ycTpomncTee
CNOXHbIX BETANEN U NPUMBIKAHWUMA.

5.1.8 3anpewaeTcs npoBoanTL CBAPKY MEMb-
pax TexnoHUKOJ1b otkpbITbiM nnameHeM, nMbo
APYTMM He PEKOMEHAOBAHHBIM CMOCOBOM.

5.1.9 PekomeHgyembiit komnnekt obopyaosa-
HUS AN NPOM3BOACTBA paboT No yknagke MeM-
6paHbl 6puragon us 3 yenosex (puc. 5.1.1):

°*  QBTOMAOTMYECKAs CBAPOYHAS  MALMHA
Leister Varimat;

* pyuHble cBapouHble annapartbl Leister Triac
(S unu PID) — 3 wr;

* wenesas Hacagka 40 Mm — 3 wT;

* wenesas Hacagka 20 MM — 3 wr;

® CMNMKOHOBbIE MAKU TedsIOHOBbIE NPUKATOY-
Hole ponuku (40 u 30 MM), y3kui naTyHHbIN
ponuk — 3 wr;

° WeTKa M3 MArkoro MeTanna Ans OYMCTKM
COMNA CBAPOYHBIX MALWMH — 3 WT;

® WHCTPYMEHTbl ANl KOHTPONS KAYecTBd LIBA
(wnuuesas oTeepTka, MeTannuyeckas 4YepTUA-
ka) — 3 wr;

* HOXHMUbI AN pe3KM MeMBpaHbl, HOXHMLbI
no metanny — 3 wr;

* wypynosepT — 2 wr;

* KPOBENbHbIMA HOX «JIETYHYAS Mbilb» — 3 LWT;

* pyneTka - 3 wr;

Puc. 5.1.1 Komnnekt obopynosarus ans
npoussoacTea paboT no yknagke Membpa
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* MApKep NEPMAHEHTHLIM — 3 WT;

* xnon4yatobyMaxHas TKOHb, NEPYATKM — MO
HeobXxoaMMOCTH;

* YANMHUTENDb ANS BTOMATC;

* yanuHutens ans ¢eHa — 3 wr;

* NAccaTMxmu.

* MHCTPYMEHT ANS NOAPE3KMU HMUXKHETO NONOTHA
MembpaHbl Ha T-o6pasHom coegnHeHnm -3 wr.

5.1.10 MNpw yrne kpoenu 6onee 30°, BMecTo
Leister Varimaf, pekomeHpyeTcs npUMEHATb
NONyaBTOMATUYECKMMA CBAPOYHBIM  annapat
Leister Triac Drive (puc.5.1.2).

CBAPHOM LLOB. NAPAMETPbI CBAPKH
HOHTPOJIb KAYECTBA CBAPHOI0 LLIBA

5.2.1 MuHMManbHas WKPHUHA CBAPHOrO LWIBA
coctasnset 30 MMm.

5.2.2 OcHOBHbIMM NAPAMETPAMM CBAPKM
OBTOMATUYECKMM OBOPYAOBAHMEM SBASIOTCS
(puc.5.2.1):

* TeMnepaTtypd ropsi4ero BO3gyxd HA BbiXoge
u3 conna (tabnuua 5.2.1);

® CKOpPOCTb ABUXEHUSA CBAPOYHOro annaparaq,

* BO3AYLWHBIK NOTOK — ecnu obopypoeaHue
[OMYyCKAET ero perynaupoBsKy;

® NPMKATOYHOE AdBNIEHMe annapdaTa.

5.2.3 OcCHOBHbIMM NAPAMETPAMM CBAPKM
py4HbIM 06OPYAOBAHMEM SBASIOTCS:

* TeMnepaTypa ropsvero BO3ayxa HA BbIXOAE
u3 conna (tabnuua 5.2.1);

* fdBREeHME NPUKATOYHOrO PONMKa (cospaeTcs
pykoH);

° CKOpPOCTb AOBUXXEeHUS BOOJIb LWBA.

5.2.4 Ha napameTtpbl cBapku okasbiBaioT
BIMSIHWME NApameTpbl okpyxatowen cpeasl. lNa-
paMeTpbl CBAPKM AONXHbI NoabupaTtbes B HaYa-
ne kaxgoro pabouyero gHs, a TakXe Npu cylye-
CTBEHHOM M3MEHEHMMU COCTOSIHMSI OKPYXAIOLLEN
cpeabl (Temneparypa, BAAXHOCTb, cUNa BeTpA)

Puc. 5.1.2 lNonyasromatnyeckoe cBapoyHoe
obopynosanne Leister Triac Drive

U nocne J'||06bIX ANNUTEeNbHbIX nepepbiBOB B
pabore.

5.2.5 MNpu Ttemnepatype Bosgyxa +20°C
M HOPMANbHOM BNOXHOCTU PEKOMEHAYEMbIMM
NApaMeTpaMM CBTOMATMYECKOW CBAPKM SIBASI-
totcs: ans MBX membpan 450°C npu ckopoctu
asuxeHus astomara 2 m/MuH. MNapameTpsl He-
obxogmMMo noabuparts nocpepacTtsoM nNpobHoM
CBAPKM.

5.2.6 MNpo6Has ceapka npoBoauTcs HA 2 Ky-
ckax MeMbpaHbl anuHOM He MeHee 1 MeTpa.

5.2.7 TprU3HOKAOMM KAYECTBEHHOrO CBAPHOrO
LIBA ABASIOTCA:

* wupuHa He MeHee 30 Mm;

* KOre3uWoHHbIM paspbie wea (o6HaxeHue ap-
MMPYIOLLEro Cnosi OfHOrO U3 CBAPMBAEMbBIX KY-
CKOB MeMBpaHbl Mo BCeM WMPUHE NPU Pa3pbiBe
wea, puc 5.2.3);

* HanMuYMe MSHUEBOrO CNEeAa WWMPUHOM OKONO
OfHOrO CM BROMb BCEro LIBA
(pHc 5.2.4);

* Hanuyne HebOoNbLIOro Bbl-
TeKa BELLEeCTBA HMXHEro Cros
gaonb wea (puc 5.2.4);

° OTCYTCTBME CKAOQAOK Ha
wee;

® OTCYTCTBME MPMU3HAKOB MNe-
perpeea Mmatepuana;

5.2.8 HapexHocTtb wea u
npaeunbHocTb nopbopa na-
paMeTpoB CBAPKM onpepe-
NS0T TAKXE MCMbITAHUEM HA Puc. 5.9.2
paspbiB BLIPE3AHHOIO YYACTKA  Lfcnmramme
waa wupuHor 50 MM nyTeM Ha- csaproro wsa
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Tabnuya 5.2.1 O6nacre csapkn [NMBX-membpan

Puc. 5.2.3 KoreauonHbisi paspsis CBAPHOro wea He-
APMHPOBAHHON M APMUPOBAHHONH MEMOPAaHbI

rpyxeHus obpasua rpysom 15 kr e Teuenne 10
cekyHp, (puc 5.2.2). Lo cuntaertcs KayecTseH-
HbIM, eCnu TecTMpyembii obpase, He paccnau-
saetcs. KpoMe Toro, ans nposepku wea MoxHo
BOCMONb30BATLCS TECTOBbIM OBOpYyAOBaAHMEM
Leister Examo (puc. 5.2.5). Pewaowum npu-

Puc. 5.2.4 BusyansHas nposepka ka4yecrsa CBApHO-
ro wsa

WWW.LOGICROOF.RU

Puc. 5.2.5 lNposepka kayecTsa cBapHOro wea npu
nomouwm Leister Examo

3HOKOM KOYECTBEHHOrO LIBA SBNSETCH KOre3u-
OHHbIM PaA3pbiB.

5.2.9 TMpuyMHaMK HeypoBneTBOPUTENBHOTO
KA4eCTBA CBAPKM MOTYT SABASATHCS:

* HenpaeunbHbIM NOAGOP COOTHOLWEHUS CKO-
pOCTH 1M TeMNepaTypbl CBAPKHK;

* HEeAOCTATOMHOE AABNEHME NPUKATOYHOrO
ponuKa NpWM PYYHOM MAM OBTOMATMHYECKOM
CBApKE;

* HanMuMe 3arps3HeHUH B obnactu ceapHoro
Wea;

* CKOYKM HOAMNPSXEHUS B CETH;

* 3arps3HeHMe HACAAOK CBAPHOro annapara;

* HenpaeunbHbIM BbIGOP cBaApOYHOro obopy-
BOBAHMS;

® HEpOBHOCTb MNM MOBLILIEHHAS MATKOCTb
OCHOBQHMS.

5.2.10 MNepen cBapkol MNOBEPXHOCTH, MeM-
6paHbl B obnact 6yaywero CBaApHOro LWBsa
BOMKHbI BbITb OYMLLEHBI OT 3ArPA3HEHMM, BNATK.

5.2.11 Mpu ceapke membpaH Ha ocHose TMNO
MMeeT MecTo BbiTb «NpPobremMa ONMroMepoB».
MonunponuneH, HO oOcCHOBe KOTOPOro mnpo-
uspoparcs TMNO membpaHbl, coaepXuT B CBO-
€M COCTaBE OJIMrOMEpbl — YACTULbI Nonumepa
C OYeHb MAJIeHbKOW MONEKYNISPHOM MACCOH,
KOoTOopble He cnocobHbl CO3[aBATL YCTOMYM-
Bble coeguHeHus. lNpu Bo3pencTBMM conHeu-
Horo yneTpaduonera HA MATEpPUAsn, OM-
romepei cos-

MMUIPUPYIOT HA MOBEPXHOCTb,

Puc. 5.2.6 Hacagka Ha cBapoyHbisi asTomar,
PaspyLaiowas OMMroMepPHYIO MiaeHKy
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Puc. 5.2.1 lNpouecc asTomatnyeckosi cBapku.

Puc. 5.2.7 Astomatnueckas m pyyHas
cBapka MemMbpaH

[OBAS TAM MNEHKY, MpPensTcTBYloWYy CBa-
puBaHuio. OTa npobnema pewaercs nyTem
NPoBefeHMs MEXAHMYECKOM OYMCTKM MOBepX-
HOCTEM, MOANEXAWMX CBAPKE, OHYUCTMTE-
nem gna TNO, nubo npuMeHeHMeM creumans-
HbIX HACAAOK MNpPM ABTOMATMYECKOM CBApPKE
(puc. 5.2.6). «Tepka» Ha Hacapke obaupaet
NOBEPXHOCTb MATEPUANA, MEXAHMYECKU yaanss
nnenky. Hacogka HE MPEAHA3HAYEHA pgns
MBX membpanbl. Ecnu matepuan csapueaercs
Cpa3y Xe nocne Toro, KAk 6bin packaTaH pynoH,
OYMCTKY JOMYCKAETCS HE MPOBOAMTb.

5.2.12 PyyHas cBapka npousBoamTcs B TpH
NPOXoAa: 3a NEPBbIM NPOXOA MOMOTHMULLA MATe-
punana To4e4yHO NPUXBATLIBAKOTCA OTHOCUTEJb-
HO ApYr Apyra BHe o6nacTM CBAPHOro Wea Ans
HeoNyLEeHUs UX CMELLEHMS M, KOK CNeacTeue,
obpasoeaHus cknagok. 3a BTOPOM NpPOXOA
Ha pacctosHun 30 MM OT Kpas LUBA BbIMOJHS-
eTcsl «KApMaH» Ans Toro, 4ytobbl ropsynin BoO3-
AyX ocTasancs B 061aCTU CBAPKM U HE yXOaMn
nop KpOBENbHbIM KOoBep. 30 TPETUMI NPOXOS, Bbi-
MOJIHSeTCS HENOCPEACTBEHHO CBAPHOM LLOB.

Mpu pyuHoOi cBOpPKE ABMXEHME MPUKATOYHO-
ro ponuka AomxHo 6bITb NnapannensHo conay
HOCOAKM annapaTa py4YHOW CBAPKM, MPUMEPHO
B 5 mm ot Hero. Kpai Hacaaku ponxeH BbicTy-
naTb M3—MOJ BEPXHErO MNONOTHULLA KPOBENbHO-
ro koBpa npumepHo Ha 2—-3 MM (puc. 5.2.7).

5.2.13 TMpuHumn ceapku 3a Tpu npoxoad

Puc. 5.2.8 Kontpons npu nomorun nnockownuuyeBos
OTBEPTKM

Puc. 5.2.9 Kontponb npu nomowm cneuynanbHOH
YepTHIIKM

pPACNpPOCTPAHSETCS HO YCTPOMCTBO BCEX LUBOB
M BbINONIHEHWE BCEX AETANIEM HA KPOBJIE.

5.2.14 Ceapka asromaTnuyeckum obopypo-
BAHWMEM MPOM3BOAMTCS, KAK NPABMAIO, B OAMH
npoxoa. «BospywHbid kapmaH» cospaetcs
CaOMMM OBTOMATOM MPM MOMOLLM CMELMQSib-
HOM «ryceHuubl». [pu cunbHoM BeTpe u/mnu
HO KPOBAsIX € 6ONBLLWIMMM NONEPEYHBIMMU YKNOHA-
MM, MOXHO MPUMEHUTL CHAYANA TOYEUHYIO buK-
cauMio (MpMxBATKy) NONOTHMLW, MEMBpPaHBI BHe
30HbI CBAPHOro WBa, 4Tobbl OHA He cbesxana
U He 6b110 06PA30BAHMS CKNAOAOK NPU CBAPKE.

5.2.15 bnaropaps HaNMYMIO «BO3AYLIHBIX KAP-
MOHOBY» NPMU Py4YHOM U ABTOMATHYECKOM CBAPKE,
ropsuMi BO3AyX He MPOHMKAET Mnof KPOBesib-
Hbi koBep. Moatomy npu yknapgke membpaHsbl
HA YyTennuTenb HA OCHOBE MEHOMOAUCTUPO-
Nna ropsYMi BO3fyX HE MOXET HAHeCTM Bpep
yTennaurenio.

5.2.16 Kauectso ceapHoro wea onpegenseT-
Csl TONIbKO MOCE NOJIHOTO OCTLIBAHMS (He MeHee
10 muH).

5.2.17 TlepBOHAYQNBHO KQYECTBO LWBA Of-
penenseTcs npu MOMOLLM TOHKOM LUAMLLEBOM
oteeptkn (puc. 5.2.8), nubo «uyepTMRKM»
(puc. 5.2.9), koTopas nposoguTcs BAONL LWIBA
C He6ONbLWKMM AABNEHNEM.

3atem Bbipe3aeTcs MONOCA WBA  LWMPUHOM
30 mMm u paspbieaetcs. Pewarowmmm napamer-
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Puc. 5.2.10 Bbipeszaume 1€CTOBO¥ nonockn
M3 CBAPHOIO WWBA

POMM KQYECTBA LWBA SBASAIOTCS LWMPMHA LIBA
30 MM 1 koreanoHHbIM paspeie. MecTo, rae 6bina
BBIDE3AHA MONOCA, MNEPEeKpPbIBAETCS 3HOKOM
KaYecTBa  (3annata  AOAXHA — MepekpbiBATb
BbIpe3 He MeHee yem Ha 50 MM B kaxayto cTopo-
Hy), Kpas KOTOPOW CKPYFASIOTCS, U HO KOTOPOM
CTABMTCS AATA UCMLITAHMS M MOANMCH KPOBENbLLM-

Puc. 5.2.11 lNpusogHsie ponnkn annapara
Twinny T

WWW.LOGICROOF.RU

ka (puc. 5.2.12). [aHHble 06 UCNBITAHMSX WBOB
NPUKNQABIBAIOTCS K OKTY NPUEMKM KPOBIIM.

5.2.18 Kayectso ceapHoro wea HA Kposne
PEKOMEHAYETCS KOHTPONMPOBATL MYyTEM Bbipe-
30HMS M PA3PbIBOHMS MONOCKKU HYepes KaXpable
150-200 m wea (puc. 5.2.10).

5.2.19 Mpu obHapyxeHun pedekTa ceap-
KM Kpas wea, aedekT MoxeT BbiTb yCTpaHeH
NpU NOMOLLM PY4YHOrO CBAPOYHOrO annapara.
Mpu obHapyXeHWMM cKNAAOK, MYCTOT, HAPY-

Puc. 5.2.12 3nak kavectBa cBapHoro wsa

WeHMH LEenoCTHOCTU CaMoM MeMBpaHbl Heob-
XOOUMO BbLINMONMHUTD peMOHT TAKUX Y4dacTkoB
HONOXeHWeM 3annat. 3annaTta foNXHa nepe-
KpbIBATb NOBPEXAEHUE HE MeHee YeM Ha 50 MM
no Bcem Hanpasnenusm. Kpas 3annater ckpy-
rnsioTCs.

5.2.20 3arpsasHeHHas nosepxHocTb [IBXmem-
6paH ouMlaeTcs BOAHbIM PACTBOPOM HEM-
TPANbLHOrO Mololero cpeacTea (Hanpumep
«Fairy»).

5.2.21 MNpu MoHTaxe 6annACTHbIX KPOBESb
MOXHO NPMMEHSTb CBAPOYHBIE  AMNAPATHI
ropsyero knauMHa, Hanpumep Leister Twinny
T (puc. 4.8.11-8). OcobenHocts annapara
B TOM, 4To emy He TpebyeTcs poBHAs no-

Puc. 5.2.13 lNposepka repmernynoctu
C MCMONB30BAHUEM CKBO3HOIO KAHANA
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BEPXHOCTb ANs CBAPKM. [lpuBogHble ponnku
(puc. 5.2.11) saxumaior MeMbpaHy 1 annapar
ABMXETCS No nosepxHoct Membpaubl.. Ceap-
HOM LUOB XOPOKTEPMU3YeTCs HANMYMEM CKBO3-
HOro KAHANA, KOTOPbIM MOXHO MCMOJSb30BATDH
B KayecTee nposepoyHoro. [ns 3Toro KoHubl
WBA FePMETU3UPYIOTCS M NPU NOMOLLM Cheuu-
QNbHOrO WTYUepa B KAHAS 30KAYMBAETCS BO3-
pyx nop pasneHvem 2 atMm. Ecnu B Teuenum
10 MMH paBneHMe He napaeT — 3HAYMUT LUOB
repmeTnyHbin (prc.5.2.13).

BAXXHO! [JaHHbiM annapaTt Henb3s npume-
HSATb B CUCTEMAX C MEXAHUYECKOM PUKCALMEN.

5.2.22 MNpu yctpoKcTese rMapoM30nsSLUOH-
HOro KOBPA M3 MONMMEPHbLIX MeMbBbpaH peko-
MeHayeTcs usberatb X-06pasHbIx coeanHEHUM
nonotHuw,. T-obpasHble coeaMHEHUS BONXKHBI
ObiTb YCTPOEHbI «B Pa3bexKy» M pasHeceHsi
no nosepxHocTH Kpoenu. PaccrosHue mexpy
HUMM BONXHO 6bITh HEe meHee 300 MM.

5.2.23 Ons ynyullieHus KayecTBd
T-06pa3HOro CBAPHOro CoeAMHEeHUs PEKOMEH-
pyeTcs Npou3BOAMTb noppesky ¢Aacku HMX-
HEero MONOTHMILA MeMBpPaHbl CneuManbHbLIM
PEXYLMM MHCTPYMEHTOM JIM6O MHCTPYMEHTOM
AN NeAMKIOpa CO CMEHHBIMM JIE3BUSIMU (CM.
puc. 5.2.14).

Puc. 5.2.14 UnctpymeHT ans noapeskn HUXHEro nonoTHa Membpats

Paspen 5



NoAroToBKA OCHOBAHUA NoA KPOBJIHD

5.3.1 Jo Hayana yknagku MeMBpaHbl BoJSX-
Hbl ObITb 3AMOHOMIMYEHBI LWBbI MEXAY COOPHBIMU
KOHCTPYKLMSIMM, 30KOHYEHA YCTAHOBKA BOPO-
HOK, 3/IeMEHTOB [edOPMALMOHHLIX LIBOB, QH-
KEPHbIX IEMEHTOB, AQHTEHH MU APYIUX KOHCTPYK-
UMM, C Uenblo NPeaoTBPALLEHMS MOHTOXHbBIX
paboT HA yXXe 30KOHYEHHOM KpOoBJe.

5.3.2 B kpoBnsix ¢ KNeeBoM CMCTEMOM YKNAZ-
KM MeMBpaHbl BAAXHOCTb OCHOBAHMS AOMKHA
6biTb He 6bonee 4%. OcHoBaHMe JOMXKHO BbITh
OrpYHTOBAHO, ecnu 310 TpebyTcsa npoussoamuTe-
nem knes.

5.3.3 HE AONYCKAETCHA yknagka [MBX
MeMbpaH Ha 6uTymocogepxaliue MaTepuans.
Yknagka MNBX membpaH Ha cTapbiit BUTYMHBbIM
KPOBEbHbIM KOBEP BONYCKAETCS B Cy4ae, eCnu

YEJIAJKA MEMBPAHDbI

5.4.1 MNepep yknapkoi memMbpaHbl Npu Tem-
nepartype Huxe +5°C, matepnan Heobxognumo
BblAEPXMBATb B TEMJOM MOMELLEHWUM HE MEHEE
12 yacoe npu Temnepatype He meHee +15°C.
Yknagky npous3BogMTb HENOCPeAcTBEHHO Mo-
cne BbLIHOCA M3 noMmelueHus. DTo obycnosne-
HO BO3MOXHOCTbIO YCAAKM MOJIM3CTPOBOM ap-
MMPOBKM MPU HU3KMX TEMMEPATYpPAX.

3ANPELLAETCH yknagka memMbpaH npu Tem-
nepatype Huxe -15°C.

5.4.2 MNpu yknapke MeMBpaHbl BCe BUAUMbBIE
yrnbl ckpyrastotes (puc. 5.4.1).

5.4.3 Mpu  MexaHuyeckom  kpenne-
HMM, MeMbBpaHbl packnagbiealTCs Mo nna-
HY POCKNOAKWM PYSIOHOB B COOTBETCTBMM C
BeTPOBbIM pacyeToM. B cucreme c ocHo-
BaHMEM M3 npodnucta MeMbpaHbl pac-
KATBIBAIOTCS nonepek BOMHbl  npodnucra.

5.4.4 Ycknapka meMbpaHbl B cMcTeMe C Me-
XAHUYECKMM KPEMJIEHMEM AOJSIKHA NPOM3BO-

Puc. 5.4.1 CkpyrneHue yrnos membpasi

© 2010 LOGICROOF

BO3PACT CTAPOrOo KPOBESNbHOrO MOKPLITUS He
MeHee OfHOro road U Mexay CTApPOM KPOBJieMt U
HOBOM MEMBPAHOM NPONOXEH PA3AENUTENbHbIN
Cnon u3 TepMoobpabOTAHHOro reoTekcTMns
passecom He meHee 150 r/m?, nepexnect no-
notHuw, He meHee 50 mm. Tpeboeanue o pasge-
NUTENbHOM CIO€ TAKXe AEeMCTBYET NpU yKNagkKke
MeMBpPaH Ha fepEeBSHHBIA HACTUA C MPOMUTKAMM.

5.3.4 Ha ocHoBaHMM nopg yknaaky nonumep-
HbIX MEMBPAH HE AOMXHO OCTOBATLCA MACHS-
HbIX NSATEH, XMWPOB, Mycopa M T.a. Ha wepoxo-
BATble MOBEPXHOCTH JOMKEH BbITb YNOXEH CNoM
TepMOO6pPABOTAHHOrO reoTeKCTMNS PA3BECOM
He MmeHee 300 r/ M2 gnsa HegoNYyLLEHUS MEXAHM-
4ECKOro NOBPEeXAEeHNS MEMBPaHbI CTATUYECKUM
NPOAABIMBAHMEM.

AMTbCS B CieAyioLen NOCNeaoBATENbHOCTH:

* YKNagKa pyJnoHOB HAYMHAETCH KAaK NPABUIIO
OT NAPANETOB MNU EHAOBSI;

* pAcKATbIBAIOT MEPBbIM PYNOH, 3AKPEMNAIOT
C OAHOrO TOpLA, YCTAHABAMBAS TPU Kpenexa
Ha Topew;

* LWAPKAOWMM ABMXEHUEM HOM HATArMBAIOT
PYNOH M 3QKPEennsioT CO BTOPOro TOpud MeMm-
6paHbl (pmc.5.4.3);

* 3aKPEennsioT K OCHOBAHMIO OAHY AJMHHYIO
CTOPOHY; HATAFMBAIOT PYNOH NONEpPEK, 3aKpe-
nAss BTOPYIO AJIMHHYIO CTOPOHY, pacnonaras
Kpenex CTPOro HANpOTUB POHEE YCTAHOBNEH-
HOro;

* napassienbHo npeAbigylleMy pPackarhbl-
BAIOT Crefylowmini pynoH ¢ 6GOKoBbIM nepe-
xnectom 120 MM M co cmeweHnem TOpUA
(pyc 5.4.2—-q); BapuaHT Ha puc. 5.4.2-6 He-
npuMeMnem pAns KPOBENbHOM KOHCTPYKLMMU
C HECYLLMM OCHOBOHMEM M3 NPOdAUCTQ;

* MEXAHMYeCKM 30KPEennsioT OAMH TOpeL, Ha-

Puc. 5.4.3 Harsrmsaume pynoua
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Puc. 5.4.2 BosmoxHbie BapuaHts
PACIONOXEHNS PYNIOHOB MEMOPAHbI

TAMBAIOT NO ANMHE, 3AKPENNsIOT BTOPOM TO-
peu (puc.5.4.4)

* NPOM3BOAMTCS CABTOMATMYECKAS CBAPKA MO-
NOTHMW, NpPU HeoBXOAMMOCTM MOABAPHBAIOT
Kpas py4HbiM dpeHom, cobnopas Tpebosanms 5.2;

® HATAMMBAIOT MONOTHO BTOPOM MeMbpaHbI no-
MepeyYHo M 3aKPEenssioT BTOPYIO AAUHHYIO CTO-
poHY;

°* NPoAONXKAIOT YKNAAKY B TOM Xe nopsifaKe.

5.4.5 Haraxenne membpaH Ha ocHoee [BX
MOXeT NPOM3BOAMTLCA NPU MOMOLUM LUMPOKUX
nnockorybues (puc. 5.4.5), nubo wapkaowmm
AsuxeHnem Hor. [pu MoHTaxe meMbpaHbl He-
obxogmMMo wucronb3oBats obyBb, Henaykaio-
LYO NOBEPXHOCTb MEMBpPaHDI.

5.4.6 Yknagka meMbpaHbl B 6annactHoM cu-
CTeme BLINOMHSAETCS B ClieAylolen nocnenosa-
TENbHOCTM:

* B cnyuyae HeobxoaMMOCTU yKNapbIBAETCS
pa3AennTeNbHbIN CIIOK;

* PackaTbiBAIOT HECKOSIbKO PYMOHOB MeM-
6paHbl HO NPEeABAPMUTENLHO MOArOTOBNEHHOE
ocHoBaHue ¢ nepexnectom 80 MM, gaoT MeM-
6paHe oTNeXarbcsl, NOKA OHA He NSXET POBHO.
MeMbpaHy pekoMeHayeTcs BpEMEHHO NPUrpy-
3UTb, HAONPUMEP, MELLKAMM C NECKOM;

* Ucnonb3ys ceapoyHoe obopynosaHue, yka-
3aHHoe B Pasg. 5.1 Hacroswero Pykosogactea,
BbINOJIHAETCS CBAPKA MEepPexsieCTOB NOSOTHMLL,
LUMPUHA CBAPHOTO LIBA JOMXHA 6bITh HE MEHEe
30 mm;

* YnoxeHHble NOMOTHULWLA MeMBpaHbI KpensT
MeXAaHUYEeCKM Mo NepMMeTpy NapaneTos, BbiC-
TyNamowmx 4acrem 1 B 6oKOBOM nepexnect no-
notHuw,. Pasmep nepexnecta B 3Tom cnyuyae

Puc. 5.4.4 Mexannyeckoe kpenneHne membpaHsi

Puc. 5.4.5 HaraxeHnne membparsi
cocrasnsiet He MeHee 120 MM, wupuHa ceap-
Horo wea He MeHee 30 MM.

5.4.7 Yknapka MembpaH ¢ dnucosoi
MOANOXKOM B KJIEEBOM CMCTEME BbIMOMHSIETCS
npu Temnepatype He Huxe +5°C u BbinonHseT-
Cs B criefylolen NocnefoBATENbHOCTH:

MPU NPUKJEMKE CMELUAJIbHbIM
KPOBEJIbHbIM KJIEEM

* PackaTblBAlOT HECKOSIbKO PYJNIOHOB MEM-
6paHbl HO NpPeABAPMTENBHO MOAFOTOBNEHHOE
ocHoBaHMe c nepexnectom 80 MM, gawoT orT-
JieXaTbCsd, NOKaA PYJIOHbI He pacnpaMarcs.
PekoMeHpyeTcs npuMMeHeHMe  BpPEMEHHOro
npurpysa;

* [lepepn npukneMBAHMEM PYNOH CBOPAYUBALOT
A0 CEPeAMHbI, MPUKIENKY BEAYT OT CEPEAMHDI;

* Ha cyxyio nosepxHOCTb HOHOCUTCS NpaMep
(onuMoHanbHO, B 3aBUCHMOCTM OT MAPKM Knes),
BblAEpXMBAETCS HeobxoanMmoe Bpems. 3artem
HaHocuTcs kner. Mopsipok HaHeceHns — B cooT-
BETCTBMM C TPeHOBAHUAMM NPOU3BOANTENS;

* PackaTtbiBaeTcs MeM6pG HQ,

e CkaTbiBaeTcs BTOpPdAs NOJIOBUHA PYJIOHA M
onepaunum Nno yknagke nOBTOPAIOTCS,

* Ncnonb3ys ceapoyHoe o6opynoBaHmue, CTbi-
KM NONOTHMLL, MEMBPaHbI CBAPMBAIOTCS.

5.4.8 HE AONYCKAETCSH nonagaHue knes
unu 6utyma B 0610CTb CBAPHOTO LWEQ.

Paspen 5
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YCTPOUCTBO NMPUMbIKAHWH U NPOXO0J0B B KPOBJIE

U30N1ALUA BHYTPEHHEO YIJ1A NJI0CKON KPOBJIU
]

Mpu ycTpoicTBe NPUMBIKAHMIA MeM6- MembpaHa MexaHMuYeckM 3sakpennsercs

PAHbI K BEpPTUKANbHBIM  MOBEPXHOCTAM. K BEPTUKAJIBHOM MOBEPXHOCTH C MOMOLLbIO

OcHoBHOM KpoOBenbHLIN KOBEp 3aBOAMTCS KPYrioro WAM OBQJIBHOTO TAPENbYATOro

H(S BZBTHKGHI:HYIO HOBerHOCTb Ha BI:ICOT)’ p,ep)Ka'renﬂ C WArom 200 MM, MM C NOMO-
50-60Mmm.

LLbIO ANIIOMMHUEBOM MPUXUMHOM PEMKM.

MeMm6paHa, npeaHasHaveHHas ans rmapo-  Bo BHyTpeHHem yrny dopmupyetcs netns
M30NSAUMM MApaAneTa CNyCKAeTCs Ha ropu- M3 mdTepuana.

30HTANbHYIO MOBEPXHOCTb.

LLnpuHa HaxnecTa coctasnsietr 150 mm.
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”
[anee nokasaH BAPMAHT repMeTU3ALMM MNpuxBaTMTe MaTepman K BEPTUKANBHOM
BHYTPEHHErO Yrna «TUMNA KOHBEPT». NMOBEPXHOCTU KAK MOKA3AHO HO PUCYHKE.

Mpu NpaBunbLHOM M3roTOBNEHUM KOHBEPTA

HeT HeobXOAMMOCTH B YCTOHOBKE peTanem
ycuneHums.

”
Cnoxutb maTepuan «yronkom» u pasmetuts  OTpesaTtb pa3meyeHHylo Nosocy Kak noka-
BEPTMKASbHYIO nonocy wupuHor 20 Mm. 30HO HA pPUCYHKe.

_

B pesynbrate pomxHa nonyuutbes Takas — C noMoubio pyyHoro deHa npuBapueaeTcs
3aroToska. NepexfecT Ha rOPM3OHTANBHYIO YACTb CEBA
LLnpuHa wea coctasnset He meHee 30 MM.

Pazpen 5
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C nomouwbio pyyHoro ¢peHa 3asapuBaeTcs OcobeHHO TwWwaTenbHO crnepyeT BbINON-

KOHBEpPT MO NepuMMeTpy. HATb CBAPKY BHYTPEHHEW 4ACTM YroJiKd.

LupuHa wea He meHee 20 MMm. Mpu paboTte Mcnonb3oBaTL BANMKKU pa3NMY-
HOM LUMPMHBI.

MNpy nomowm y3koro nNATYHHOro posMKa C nomowsio pyuyHoro ¢eHa npuMBapMBaETCS
NPOBAPUBAETCA nepexon C BEPTUKASIM HaA nepexnect Ha rOPMU3OHTAJIbHYO 4YACTb CNpaBA.
rOpM3OHTANb. LnpuHa wea He meHee 30 MM.

MNposapueaetcs nepexnect marepuana B [oToBbLIM BHYTPEHHMM Yyron.
yrnax. OcobeHHo TwaTtensHo cnegyet npo-

BAPMTb MPM MOMOLLM JIATYHHOrO BAJMKA

FPAHMLbI CTBIKOB MOMOTHMLL,.
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YCUNEHUE BHYTPEHHETO YIJIA

B cnyyae HeobxoauMocTu pononHuTensHo-  [lpukaTbIBAS BANMKOM CKNOAKM no pua-
ro YCMNEHMs MOXHO BbIMOJIHUTb HOKIAAHOM roHansiM HAXOAMM CEpPeaMHy KBAApPATA
BHYTPEHHMM yron. [lng aToro U3 HEQPMUPO- Y OTMEYOEM MAPKEPOM.

BOHHOrO MATepMana Bbipe3deTcs KBAAPAT

20x20 cm.

Ckpyrnsem BCE y bl 3aroToBKM CknapblBaeT OAMH M3 YIIOB  3QroTOBKM
NP NOMOLLM HOXHMLL. K cepeAmnHe KaK MOKA3dHO HA CHUMKE.

Pazpen 5

MNpokartbiBaem  BanuMkoM  nonyuveHHyio  BbipesaemM no nonyyeHHOM pasmeTke
CKNOAKY, TEM COMbIM PO3MeYdsi 3aroToeky. nonocy, wupuHon 20 Mm.
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”
CHoea cKknagbiBaeM Yyron Tak, 4ToObI 3aroToeKy YKAOAbIBOEM HA MOAXOAAWMM
BLIPE3CHHAS MONOCA OKA3ANACh BHYTPM yron, Hanpumep, CTonad M MPOBAPMBAEM

KApMaHa. nocnepoBaTesibHO BCe CTbIKM, HOYMHAS
OT OTPE3aHHOM NONOCHI.

_

Mpueapueaem noNy4YeHHbIH Haknap-  [poeepsem kayecTBo LWIBOB MpM MOMOLLM
HOM Yyrom no MecTy, pdcrnonards CTbiK  YepTUJIKM.
Ha BEPTUKAJIBHOM Y4YdCTKe Yrnd.
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YCTPOUCTBO NPUMbIKAHUSA K MAPANETY CO CKPbITbIM KAPMAHOM

Mpeanaraemoe pelweHue ans napane-
Ta 06naaaeT BLICOKMMM 3CTETMHECKMMMU U
MPOYHOCTHBIMU  XAOPAKTEPUCTUKAMM, MO-
3BONIAA BBINOMHATL BClo paboty 6e3 uc-
Nonb30BAHMS PYYHOMN CBAPKM.

[ns BLINONHEHWS CKPLITOrO KAPMAHA K
obpaTHoM cTopoHe MembpaHbl, KoTopas
6yneT Mcnonb3oBATbCS AN FMAPOMU3ONS-
UMM napaneTtd, NPUBAPMBAETCS MonoOcaq,
wupuHor 100-150 mm npu nomolum aero-
MATMYECKOro CBApOYHOro 060pyAOBAHMS.

MNonoca otpbiBaeTcs no npeaBapMTESb-
HOM HaceuKe OT LL,eNIoro NofoTHMLLA.

PekomeHpyemoe pacctosHue  mexay
NPMBAPUBAEMOM NONIOCOU U Kpaem Memb-
paHbl He meHee 80 MM.

Peiika AonXHa NNOTHO BXOAMTb B KAPMAH,
yTob He ponycTUTb 06pasoBaHME CKNAAOK
M MOPLUMH HA FOTOBOM NapaneTe.

OueHb BaXHA akKypaTHAsi NPUMBAPKA MO-
NoCbl, NOCKOMNbKY OT KOYECTBA 3TOM paboThl
30BMCUT BHeWHUM Bug. [Ons storo cnepy-
€T YBeNM4YMTb CKOPOCTb annapata go 4 m/
MMH.

MNpuBapeHHylo nomnocy npuBapueaet K
napanety. B nony4eHHbIM KApMaH BKAAAbI-
BAETCS NPUXMMHAS perKa.

MNpuxnMHas perka npukpyyYMeaeTcs K na-
paneTy npu NOMOLLM CAMOPE3O0B.

Pazpen 5
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_

3adukcMpoBaHHbid  cKpbiThid ~ kapMaH.  CeobopgHas uyactb membpaHbl 3asoguTcs

Bce BbicTynawowme 4actM perku cnegyeT  HQA BEPTUKANbHYIO MOBEPXHOCTb HA BbICOTY

YAQNUTB. He meHee 300 mm. B cnyuae BeicoTy napa-
netsl 6onee 600 MM pekomeHayeTcs Npuea-
pPUBATb JOMNONHUTENBHYIO CKPLITYIO NONOCY
AN AOMONHUTENBHOM PUKCALUM.

l[opu3oHTanbHLIM  nepexsnect MeMbpaHb Mo BepxHeMy kpaio MeMbBpaHbl KpenuTcs
NPMBAPMBAETCS CBAPOYHBIM OBTOMATOM. Kpaesas penka.
BepxHsis nonka peiku sanonHsercs nonu-  [oToBOE NpuMbiKaHME.

ypetaHosbiM repmetrkom TexHoHUKOJ1b.
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U30NALMA BHELLHEIO YI/A NNI0CKONW KPOBJIU

B soHe BbinonHsieMoro yrna Ha napanetHod  Yyactok cruba nporpeBaetcsi pPyuHbIM
MembpaHe genaeTtcs HaApes, He AOXOAS $eHOM B TeYeHMe HECKONBbKMX CEKYHA.
oo crnba 15 mm.

lopsuas membpana nogsopaumsaetcs  CkpyrnsioTcs Bce NpsiMble Yribl.
KAK MOKA3aHO HA pucyHke. B pesynbrarte

MeMbpaHa pacTarMBaeTcs B MECTE NPOrpeBa

1 He obpasyeT paspLIBOB.

Pyunsim deHom npusapusaetcs ropuszoH- OcobeHHoe BHMMAHME cnepyeT yAenuTb
TANbHAS YOCTb, HAYMHAS OT NPUMBIKAHMS. npueapke B Mecte paspesa. [ns 3toro
MCNONb3yeTcs Y3KMM IATYHHbIN BAJIUK.

Pazpen 5
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MNpuBaApeHHbLIM rOPU3OHTANbHBIM YYACTOK.

MNpumepsertcs 3aroToBka feTanu ycuneHus
no mecty. lpu HeobxoaumocTu penaetcs
KOPPEKTMPOBKA pa3mMepd 3aroToBKM.

MporpeTbii yron pacrarueaercs po nonyue-
HMWS [leTanu KAk NOKAsaHo Ha pucyHke. [Mpu
Heobxoamnmoctn onepaumun 10-11 nosto-
psatoTcs.

N3 HeapMMpPOBAHHOrO MaTtepuana Bbipe-
30eTcs KBAAPAT KAK MOKA3AHO HA PUCYHKE.
Ckpyrnsitotcs Bce yrnbl. Pasmep keagpata
POBEH WHWPHUHE FTOPU3OHTANLHOIO HOXECTA
nntoc 3 cMm.

C nomolusio pyvHoro ¢eHa nporpesaeTcs
OAMH U3 YINOB AEeTANN.

MpumepsieTcs nonyyeHHAs 3QroToBKA AeTa-
nm ycunenus. OHa gonxHaA nnoTHo npune-
raTb KO BCEM CTOPOHOM M30SIMPYEMOro yrna.
Mpu HeobxoamMmocTH nosTopsOTCS onepa-
umm 10-11.
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Mpu nomowm y3kon Hacapkn deHa u nanb-  OueHb BaxHO obecneynTb repMeTMYHOCTb

LeB NOCTEeNeHHO NPMBAPMBAETCS AeTAb. CBAPHOrO WBA. 30 OAMH pA3 NPMBAPHBAETCS
PekomeHpyeTcsa npMMeHeHMe NepyaToK Mnm HeBObLION yHACTOK, KOTOPbIA MOHTAXHUK
KycKa TKGHM ANS 3ALMTbl OT BO3MOXHBIX cnocobeH npuxartb nanbuem. 3atem yron
OXOrOB c ycunueM otrnbaertcs, oTaenss Henpusa-

PEHHYIO 4acCTb. Mocne atoro onepauusa no-
BTOpsieTCa NOKA He NPHUBAPMUTCA BECb Yron.

16.

OcobeHHO BOXHO NpPOBAPUTb  CTbIK Ha ropusoHTansHoOM nosepxHOCTM cBApKa
MeMbpaH y3KMM BANMKOM AAs FAPAHTMM BLIMOJIHAETC Mpu nomolwm eanukos. Ha-
BOJOHENPOHULLAEMOCTH YId. YMHAS OT YINA — Y3KMUM JIATYHHBIM.

Pazpen 5

3aTem NpoBAPMBAEM OCTANLHYIO MAOWAAb MonyuyeHHbit BHewHur yron. MopobHbin
LUIMPOKMM CUIIMKOHOBLIM BASIMKOM. y3€/l MOXHO BbIMOJIHWUTb, MCMONb3Yyd lOTO-
BbI 3JIEMEHT YCHUNEHMS.
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W3roTOBJIEHUE PEMOHTHOW KPOBEJIbHOW BOPOHKH

(3TUM XKE METOAOM MOXKET BbITb U3TOTOBJIEHO NMPUMbIKAHME K TPYBE,
ANS 3TOro0 MATEPUAJ HY)KHO PA3BEPHYTb CBETJIOU CTOPOHOM HAPYXKY)

Ins u3rotosneHus BOpoHkM Heobxoamma PyuHbiM deHOM pasorpesaeTcs BHYTPeHHss
ONpAaBKaA U3 AEPEBAHHOrO UMIMHAPA C ANA- OKPYXXHOCTb KOSbLA HA LWMPHHY MPUMEpPHO

METPOM, POBHbLIM MPUEMHON Tpybe nnBHE- 30 mm.
oTBoAa

BeipesaeTtcs konbuo M3 HEAPMMPOBAHHOM
MeMbpaHbl ¢ BHeWwHUM auameTpom Ha 200
MM 6onblie Tpybbl M BHYTPEHHUM AMaAMeE-
Tpom Ha 50 MM MeHbLIE grameTpa Tpy6bi

[ns Bbipe3aHMs MCNOMb3YOTCS TOMBbKO HOX-
HULbI

3AMNPELLAETCH nonb3oBATbC HOXOM,
NOTOMY 4YTO BO3MOXHO obpasoBaHue 3a-
cevek, KOTOpble NPMBEAYT K PA3PbIBY MeM-
6paHbl npu pabore.

PasmsaruenHbin matepuan pactarmeaetcs Onepauumn 2-3 nosTopsioTcs Ao Tex nop,
pPYKaMu. MoKa He NONYYUTCS BEPTMKANbHbIM BOPTHUK C
BbicoTor 20 MM.
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OOHOCJIOMHBIE KPOBJM M3 NMOJIMMEPHBIX MEMBPAH KOPMOPALIMM TEXHOHUKOJTb

”
Moka He ocTbina membpaHa, 3arotoBka ¢ M3 HeapMMpoBaHHOW MeMbBpaHbl Bbipesa-
YCUNIMEM HATATMBAETCH HA pr6y [O ropu- €TCa 3droTtoska npaMoyroanoﬁ cI)OprI, roe
30HTANbHOM NOBEPXHOCTH. BbICOTA POBHA XENAEMOM BbICOTE FMApPOM-

30N5UMM, O AIMHO PABHA AJIMHE OKPYXHO-
c™ Tpy6sl, nntoc 40 MM ans wea. Ons obe-
cneyeHns cBobOAHOM NOCAAKM MeXAy Ma-
Tepuanom u Tpyboi nomewiaercs nonocka
MembpaHbl wupuHor 30-50 mMM.

”

3aroToBka NPMUXBATLIBOETCS B HEcKonbkux [lpoBapuBaeTcs LMAMHAPUYECKAS 4OCTb 3a-

TOYKAX KAK MOXHO 6J1M)Ke K CTbIKY. FOTOBKM. CBGpKG BbIMOJIHAETCA METOAOM «B
ABA Npoxoaa».

_

Ons ypo6ctea pabotbl 3arotoBKy MoxHo CBapeHHbIM LUMAMHAP NPUNOAHMMAETCS Ha
nepeeopayneats Ha onpaeke. [ns storo onpaeke Ha 3—4 cM. PyuHeim deHoMm npo-
M3BNEKAETCS MOAJOXKEHHAS NONOCKA M 3d- [PEBAEM BEPX LMAMHAPA HA WHPUHY 3 CM.
roToBKA Nerko cHMMetcs ¢ onpasku. locne

3TOro NONOCKA HE HYXKHQ.
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[opsuun Topeu pactarusaem pykamu [Mpumepss noJsiy4eHHylo 3AroToBKyY,

Ao 06pasoBaHus 6opTuka wHprHOW 20 MM. MBI AOMXXHBI NONYYMTL PABHOMEPHBIM Gop-
TMK Cc BbicoToM He MeHee 20 MM, MHaue
HEBO3MOXHO o6ecneynTb repMeTMYHOCTb
wea. [lpu HeobxopuMocTH NOBTOPMTH
onepaummn 10-11.

MonyuyenHbit  6opTMk  npuBapusaetcs B pesynstate ponxHa nonyuutbes Bpe-
K TOPM3OHTQNBHOM 4ACTM NpPU NOMOWM  MeHHas BopoHka. [ocne cHATMS ¢ onpasky
Y3KO# Hacaaku peHa. HeobXxoAMMO MPOBAPUTL BHYTPEHHMMI CTbIK

dapTyka M uMnmMHapa.

B cnyyae wM3rotoBneHus NpPUMbIKAHMA
K Tpybe BepxHsis 4acTb 06XumaeTcs metan-
NIMYECKMM XOMYTOM M 3aIMBAETCS NosiMype-
TAHOBBIM FEPMETMKOM.
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OOHOCJIOMHBIE KPOBJM M3 NMOJIMMEPHBIX MEMBPAH KOPMOPALIMM TEXHOHUKOJTb

NPOXOA MAJIOr0 AUAMETPA HA KPOBJIE

C nomowplo nonocku marepuana, py4yku PasmeueHHbM Kpyr Bhipe3aeTcs NpM NOMo-
M OTBEPTKM PA3METMTb OKPYXXHOCTb AMAMET- LUK HOXHML,.
pom npumepHo 200 mm.

MonyuyeHHas fjetanb pasmevaetcs PasmeueHHas peTanb Bbipe3aeTcs HOXHM-

OT LEHTPA KOK MOKA3OHO HA PUCYHKE. LAOMM KAK MOKA3AHO HO PUCYHKE.
Monocka ans ceapku umeet wupuHy 20 Mm.

”
CknapgbieaeTcs BOPOHKOM, Kak nokasaHo [logrotoeneHHas petans  ceapuBaetcs
HO PUCYHKe, NepexNecT MATEPMANa COCTAB- MPM NoMowM pyyHoro deHa. B pesynb-
nset He meHee 20 MM. TaTe MonydYaeTcs KOHYC, KOTOpPbIM rep-
METM3UPYETC  3NEMEHT,  MNPOXOASLMMA
yepeskposnio. CBepxy AeTanb 3anonHseTcs
NOAMYpPETAHOBLIM FEPMETUKOM M CTSrMBAET-

CA XOMYTOM. CHM3Y AeTanb NnpMBapueaeTcA
K rOpM3OHTOJ1I:HOFI HYACTU KPOBJIN.
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JKCNTYATALUA
W PEMOHT KPOBJIH

6.1 MUHCTpyKuMS no yxomy M 3KCnAyaTaumu
KpOBEeSib M3 MNOAUMEPHbBIX MeMbpaH
TexHoHUKOJb ........covveeeireriirenne 102

6.2 PEMOHT KPOBAM ....occeveereereereecrenen, 103

o . \A © *
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UHCTPYKLIUA NO yX04Y U IKCNJTYATALUU KPO-
BEJIb U3 NOJIMMEPHbIX MEMBPAH TEXHOHWUKOJIb

MHCTPYKLUA N0 3KCNNYATALUK KPOBEJIb
U3 NOJIMMEPHBIX KPOBEJIbHbIX MEMBPAH TEXHOHWKOJ1b

Bawe 3paHMe 3awmieHo KpoBenbHOM cucTe-
MOM C MpPUMEHEHMEM MNONMMEPHbIX MeMbpaH
LOGICROOF 1 ECOPLAST. Yro6u obecne-
YUTb ee AONrOBEYHOCTb M M36exaTb JOMNONHM-
TenbHbIX 3aTpaTt Ha ee pemoHT, Kopnopauum
TexnHoHUKOJIb pekomeHpyeT cobniopats cne-
AyloWwMe NPABUAA MO YXOAYy M 3KCNAyaTauum
KPOBEJIbHOM CUCTEMbI:

1. BeinonHenne nwobuix pabor no ruppo-
M30NALMM C MCMONb3OBAHUEM cucTeM TexHoHM-
KOJ1b ponxHbl NpoM3BOAMTbCS TONLKO CEPTU-
PULMPOBAHHBIMM CNELMANNUCTAMMK, UMEIOLLUMM
cooTBeTCcTBYlOWEe cBupeTenbcTteo oT Kopnopa-
umm TexnoHHNKOJIb.

2. PekoMeHpyeTcs npoBoAaMTb nposep-
Ky COCTOSIHMS KPOBAM KBANMPULUPOBAHHBIM
crneLManvMcToM He MeHee ABYX pas B rof,.

3. Cneputb 30 TeMm, 4Tobbl )Xeno6a u gpe-
HODKHBIE CUCTEMbl PErYsiPHO MPOYULLANNUCD.
DT0 NO3BONMUT BOAE HOPMASLHO CTEKATb, HE Bbi-
3bIBASI HOKOMJIEHUS €€ HA KPOBe.

4. Cneputb 30 Tem, 4To6bl HO MEMBpPaHY
He NONAAGNM PACTBOPUTENN, XXMPbI, MAcna,
JKUBOTHbIE€ XXUPbI, He(bTeI'IpOAyKTbI, BKJ1IO=
yas 6GUTYM M pApyruve OMNdAcHble BeLLecTBd,
cnocobHble NOBpeanTb KPOBENbHOE MOKPbITHE,
ocobeHHo 310 KacaeTcs [BX membpaH.

5. Ecnu Ha kposne byayT nepepguxeHms,
cBs3aHHble ¢ obcnyxueaHMeM obopynoBaHMS
MNKU BbIXOA HA HEe NO APYrMM NpuYuHAM (6o-
nee pasd B Mecsl), crneayeT NPONOXMUTb 3a-
LLUTHBbIE MELUEeXOAHbIE JOPOXKH.

6. 3anpewjaeTcs BbIXOA M NepeasuXeHHe
No He3AWMLLEHHbIM YYACTKAM KPOBJIU NpPU TEM-

nepatype OKpPYXalolwen cpefbl HAXE OTMETKM
-15°C.
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7. Bce sawwurtHbie meTannmyeckue dap-
TYKH, MOKPbITUS MNAPANETOB, METANIMYecKMe
[EeTanu, BOAOCTOYHbIE BOPOHKM, KpEmnseHus
0bopyfOBAHMS M [ApYrMe 3neMeHTbl KPOBIM,
paboTaowme B egMHCTBE ¢ MEMBPAHHOM Kpo-
BENIbHOM CMCTEMOM AONXHbI NOCTOsIHHO obcny-
XHUBATbCSA U 6bITh BOAOHENpPOHULaeMbl.

8. Ecnu  MoHTMpyeTcs pononHuTensHoe
obopyaosaHue Ha kposne (TV aHTeHHbl unu
peknaMHble KOHCTPYKUMM M T. n.) Heobxopu-
Mo ybeaunTbcs, YTO BCe KpOBenbHble PaGoTbi
npousseaeHsbl B COOTBETCTBUM € Tpe6oBaHMS-
mu Cneumndukaumin Kopnopauumm TexHoHU-
KOJb.

9. B cnyuae, ecnu tpebyetcs npucoepu-
HUTb HOBYIO KPOBEJIbHYIO CMCTEMY K CyLiecT-
ByloweHl, HeobxogMmMo coobwmts 06 3ToMm
ceptMdMLUMpPOBAHHOMY noapsaunky TexHoHWM-
KOIJ1b, gna Toro, utobbl npucoeguHeHnue 6bino
BLINOJIHEHO B cooTeBercTBUM co Cneumduka-
uuii Kopnopauumn TexnoHUKOJIb.

10. Heobxognumo npegynpeguts cnyx6bi,
aKkcnnyatupylowme obopynosaHue, Haxoas-
weecs HO KpoBse, 06 OCTOPOXHOCTM NpU pa-
6ote Ha nonumepHoin kpoene. O niobom no-
BpeXaeHMn HeobxoanMmo cpasy xe coobwatb
NoAPSAAYMKY AN CBOEBPEMEHHOM JIMKBUAALMM
teun. Kopnopaumus TexHoHUKOJIb pekomenay-
€T BECTU XypHan Bcex paboT, BbINOAHAEMbIX HA
KpoBne.

11. Yuctka KpOBAM OT CHera foJNIXHA Npo-
U3BOAMTLCS TONbKO AEePEBAHHbLIMU NONATAMM.
Ha kposne gonxHo ocraeatscs He MeHee 10 cm
CHera.



OLHOCJIOMHbIE KPOBJIM M3 MOJIMMEPHBIX MEMBPAH KOPTMOPALIMM TEXHOHMKOJTb

Hecmotps Ha 1o, uto membpaHs LOGICROOF
u ECOPLAST v gononHuTeNbHbIE 3IEMEHTbI He
TpebyloT cneunansHoro o6CNyXMBAHMUE, KpO-
BENbHAS CUCTEMA, B LLeJIOM, HYXAAeTCs B HeM,
4TO6bI 6bITh JONTOBEYHOM.

Ecnu nosepxHoCTb KpOBesibHOrO KOBpPA MMeeT
MeXAaHMUYECKME MOBPEXAEHMS, OHO MOXET BbiTb
Nerko oTPeMOHTUPOBAHA.

Heb6onblumne noepexaeHns KpoBenbHOro KOBpAQ,
TAKMe KAK MPOKOJibl, Mope3bl 3aAeNbIBAIOTCA YC-
TQHOBKOM 34MAATKM HA MOBEPXHOCTb KPOBEJb-
HOro KoBpa.

3annaTtka AoNXHA UMETb 3AKPYTNEHHbIE KPAs U
nepeKpbIBaTb NOBPEXAEHHYIO MOBEPXHOCTb HE
MeHee yem Ha 50 MM BO BCex HaMpPABNEHMSX.

Ecnu BbinonHseTcs MOHTAX 3aNnNATKM K CTAPO-
My KpOBENbHOMY KOBPY, TO MOHTOXHWK HE MO-
xeT obecneynTb BLICOKYIO HOAEXHOCTb CBAPKH,
NOCKOJNbKY BEPXHMM CNOM CUJIBHO 3Arps3HEH M
MMeeT ecTecTBeHHOe cTtapeHue. B Takmx cnyua-
X PEKOMEHAyeTCs PACLUMPUTL NOBPEXAEHUE

Cneuyunanuctel Kopnopauum TexHoHUKOIJIb
yBepeHbl, uYTO BbILWIEYKA3OHHbIe OCHOBHbIE
npasuna nomoryt Bam, coxpaHuts BogoHe-
MPOHULIAEMOCTb KPOBNM HA AOJNIME roabl.

PEMOHT KPOBJIX

AO PA3MEPOB, MO3BOMSIOWMX MNOANOXKMTL 3a-
nnatky MOJM nospexpeHHbIM y4yacTok M npu-
BAPMUTb €€ K HUXKHEMY HEMOBPEXAEHHOMY CNOIO
MeMbpanbl. OcobeHHO pekoMeHAayeTcs Takas
TexHonorua npu pemoHte TNO kKpoBensb.

MopsaoK yCTOHOBKM 3ANJIATKM:

* O4UCTUTb MECTO MOBPEXAEHMsS OT Mycopa M
MbIAM, NPU HEOBXOAUMOCTU — MEXAHMYECKM.

* Buipesarb 3annatky Ha 50MM nepekpbiBato-
LLYIO MECTO NOBPEXAEHUS KPOBENbHOrO KOBPA
M CKPYTAMUTb Yribl HA 3AMNAATKE.

* lNpoTepeTb MeCTO YCTAHOBKM 3QnnATKM OYMC-
TUTENEM.

* [lpuBapuTbL 3aNNATKY HO MECTO NOBPEXAEHMS
C noMolLwblo pyyHoro deHa.

Pazpen 6






AJIbbOM Y3J10B

Mudopmaums, aaHHas B STOM pasgene, NOMOXeET
UCMOJSTHUTENIO MOHTAXHBIX PABOT, BLINOMHUTbL YCTPOMCTBO
KPOBNM B COOTBETCTBMM € Tpebosanusmn Kopnopauum
TexHoHMKOIJ1b. Takxe 3To noMoXeT M NPOEeKTUPOBLUMKY
OLEHUTb 3aKOHYEHHble paboTbl.

-y
LOGiCROOF ECO'PLAST’

MOMAMEPHLIE TMIPOM3ONIAUMOHHBIE MEMEPAHbI TIONMMEPHLIE TMAPOM3ONALIVIOHHSIE SKOMEMEPAHbI
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HAMNPABIIEHUA PACKATKN PYINOHOB

\

A) o , 120 T
£ 3‘
B)*
Z 120 Z

\

* - BapuaHT b) HenpyMeHuM B cMCTeMe C HeCYLLIMM OCHOBaHWEM 13 npodnucta

HAXNECT MNMonoTHUW MEMBPAHbBI NP MEXAHUYECKOM KPEMNNEHAN

min 120

[MOJIMMEPHAST MEMBPAHA TexnoHUKO/Tb

Wom | Jluem N gokymernmal| lognucs | dama

Paspaboman Cyxux K.H. /;}4, g

Paspatoman Jlambiwes C.A. &

MEXAHWYECKOE KPETIEHUE MEMBPAH
LOGICROOF, ECOPLAST

Tuem Jluemoe

Macwmab

H. KoHMP. Botinog E.I.

VmB. Cnupsikos E.E. ,Z/ i

Y3en 1.1




KPOBEJTbHbI/I AGPATOP (®J1FOFAPKA), CBAPUBAEMbIVI C MEMBEPAHOW

N\

MonumepHas membpana TexHoHUKOJb no npoekty

MviHepanoBaTHbi yTennutens TEXHOPY®D
MapounsonsunoHHbiv cnon TexHoHUKOJTb
Hecyuiee ocHoBaHve

(@ CsapHoit Wwos 30Mm
(2) ®nworapka, cBapusaemas ¢ MeM6paHoi

PexomeHOayuu o npuMeHeHuUIo cUcmeMbl ¢ MeXaHUYeCKUM
kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Jluemos | Macwmab
om | Jluem N gokymenmal [Tognuco

Paspaboman Jlambiwes C.A.

Pagpatoman CpuxkKH. | 7/~ OJTIOTAPKA, CBAPUBAEMAST C MEMBPAHON
Ji

H. koHmp. Boiinos E.I. V3en 1.2
VmB. Cnupsikos E.E. // i
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NMPUMBIKAHVE KPOBEJIbHOIO KOBPA K TPYBE

MonumepHas membpaHa TexHoHWKOJIb no npoekTy
MuHepanoBatHbif yTennuTtens TEXHOPY®

| Mapor3onaunoHHbIN crou

Hecyuiee ocHoBaHve

JE————

X XX XXX Y\A OO
AT

(@ CsapHoit Wwos 30Mm

@ Teneckonu4yeckmin kpenex

@ [IByXCTOPOHHSS1 CaMokIietoLLascs feHTa

(@) Tpyba

@ HeapmuposaHHas membpaHa TexHoHWKOJIb no npoekty
(6) CsapHoit 0B 20MM
@

Knen koHTaTHbIN (Npn h>400)

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBJTH Knaccuk

Tuem Jluemoe Macwmab

om | Jluem N gokymenmal [lognuc
Paspaboman CrkR. | il NMPUMBIKAHUS KI;_ggEEngOI' O KOBPA K
Paspaboman Jlambiwes C.A. &
H koHMp. Boiinos E.I. y3 en 1. 3
Yme8. Cnupsikos E.E. //




i

YCTPONCTBO MELWEXOOHOW JOPOXKMN

MNonumepHas membpara TexHoHWKOJb no npoekty
MuHepanoBaTHbi yTennutens TEXHOPY®

| Tapon30NsUNOHHbIV Criow

Hecyuiee ocHoBaHue

v 1000 mm

/

U

MY

ﬂ'

Y

y MY

(1) CsapHoii Wwos 30Mm
(2) ®anepa OSB-3, ToNWMHOI 9-12 MM

@ 3aLWnTHbIN CNoW - FreoTEKCTUIb UrMonpobrnBHoN TepMoobpaboTaHHbIi, He MeHee 300 r/m2

@ MewexogHas gopoxka TexHoHNKOJb

PekomeHOauuu no MPUMEHEeHUK cucmembi ¢ MexaHuyeckum
kpenneHuem TH-KPOBJTA Knaccuk
Tuem Jluemos | Macwmab
om | Jluem N gokymenmal lTognugs MELEXOHAST OPOXKA
e W Ve L7151 BPEMEHHBbIX [POXOL0B
Paspaboman Nlampbiwes CA. | &
H. KoHmp. Boiinos E.I1. V3en 1.4
VmB. Cnupsikos E.E. /{}J
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CTOYHAA BOPOHKA 3KCTPYOANPOBAHHAA

MonnumepHasa membpana TexHoHWUKOJ1b no npoekTy
|MuHepanoBatHbii yTennutens TEXHOPY®

Mapoun3oNALUMOHHbBIN criov

|Hecyllee ocHoBaHune

CgapHoii woB 30Mm
KpoBenbHbIn camopes

MBX BopoHka

@ JlucT 13 ou. ctanu t=1Mm (GOBECTU O BTOPOW BOMHbI NpodhnncTa)
(®) TpasueynosuTens

OKCTpy3noHHBI neHononuctupon TEXHOHUKOIb

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Juemos | Macwmab
om | Jluem N gokymernmal| [Tognugo BOZOCTOYHASI BOPOHKA
i W L e IKCTPYAMPOBAHHAS
Paspaboman Jlambiwes CA. | 0
H. koHmp. Botinos E.I. Y3en 1.5
Vme. Crupsivos EE. | /22




@)
®
®
@
®

BOOOCTOHYHAA BOPOHKA (MPWXNMHbLIM ®JTAHLIEM)

MonumepHaa MembpaHa TexHoHUKOIb no npoekT
MuHepanoBaTHbIf yTennutens TEXHOPY®

| Tapoun3onsaLnoHHbIV cnow

Hecyliee ocHoBaHue

(3 @

~ T/ TN\ o

LVAAVA

CsapHoii wos 30MmM @
HeapmupoBaHHas mem6paHa TexHoHNKOIb @ MpuemHasi BopoHka
JlucT u3 ou.ctanu t=1Mm (4OBECTV [0 BTOPOW BOSHbI NPOdnncTa) Tepmokabenb

['paBreynosutens

Camopes c waviboit
MpwxumHoN chnaHew

Mpuemuas Tpyba

OKCTPy3MoHHbIN neHononuctupon TEXHOHUKOJITb

kpenneHuem TH-KPOBJI51 Knaccuk

PekomeHdauuu no npuUMeHeHUI0 CUCmeMb! C MeXaHUYecKuM

Tuem Jluemos

Macwmab

WM | Jluem N gokymeHma ﬂognu/eb
Paspatoman Coux KH. | freopt/ ' BOLJOCTOYHAS BOPOHKA
Paspaboman Nambiwes CA. | &/
H. KOHmMP. Boiinos E.I. Y3en 1.6
YmB8. i

Crupakog EE. | /7
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CJinB YEPES MNMAPATETHYHO MNEPEJIMBHYIO BOPOHKY

min 50 mm

[MNonvmvepHasa mem Ha TexHoHWKOJIb no n
MuHepanoBatHbIf yTennutens TEXHOPY®
MapowusonsaumoHHbin cnot TexnHoHUKOIb

| Hecyuee ocHoBaHue

il

1

@ CoHasuy-naHens

@ Yronok n3 ou. ctanu t=1mMm.(4oBecTn 40 BTOPOWN BOMHbI Npodnmncra)
(3 [iByXCTOPOHHSIS CamoKNetoLLasics NeHTa

(@ Nepenushas Bopotka ua MBX

(&) Monumepras memBpata TexHoHWUKOIb

(6) CaapHoit wos 30Mm

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBJTH Knaccuk

Tuem Jluemoe Macwmab

om | Jluem N gokymernmal| [Tognuco
Popatonas | CpuxKH. | 7y C/VB YEPE3 ITAPAMET
Paspaboman Jlambiwes C.A. ff
H. koHmp. Boiinos E.I. Y3en 1.7
vVmB8. Cnupsixos E.E. //




KPOBEJTbHbI/I AGPATOP (®JTFOIAPKA)

N\

3
MNonumepHasa membpaHa TexHoHUKOJb no npoekty
4 MuHepanoBatHbi yTennutens TEXHOPY®
| MaponsonsauunoHHbI cnovt TexHoHUKOJTb
_@ Hecyulee ocHoBaHue

250 mm
N

>
|____
|____
|

AT S

(1) CsapHoit Wwos 30MM (5) HeapmuposaHHasi membpaHa TexHoHMKOIb no npoekTy
dniorapka (6) CsapHoit woB 20Mm

@ MNonnypeTaHOBbIN repMeTrK @ Teneckonu4ecKknin KpenexHbI dNeMeHT

(4) OBGxUMHOI XOMyT

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBJTH Knaccuk

Tuem Jluemos Macwmab
vem. | Jluem N gokymeHma ﬂognu)zb "
Papatoman ki |77 KPOBEng:I[Z ;K?APA TOP
Paspaboman Jlambiwes CA. | & ( )
H koHMp. Boiinos E.I. y3 en 1. 8
Yme8. Cnupsikos E.E. ,g//

Paspen 7



NMPUMbIKAHME KPOBEJIbHOIO KOBPA K TPYBE

MonumepHas membpaHa TexHoHVUKOJb no npoekTty

MwuHepanoBatHbiv ytennuntens TEXHOPY®

MapowusonsaumnoHHbIn cnot TexHoHUKOITb

Hecyuiee ocHoBaHune

——
——

XX

.
X X X X X
\X\/\ /Iy / /\//\ \Z\ \VVVV\ /Iy /\/\V\
X XXX XX
X (X X X
M.

? \JK\/\/‘\ \ '\/X\ /\;{\ (/Y\A/lyv\x;‘ if\l/\;y\\/)\’/‘if\ '\/X\ /
‘ (X

(» CsapHoit wos 30Mm
@ Teneckonu4ecknin KpenexHbI dNeMeHT

(@) Wsonmpyemasi Tpy6a

(3) [BYXCTOPOHHS CaMOKIEIOLLAsCS NIeHTa

HeapmupoBaHHas membpaHa TexHoHWKOJb no npoekty

% CgapHoii LwoB 20Mm

@ MonuypeTaHoBbIi repmeTuk TexHoHUKOITb
OBXUMHOI XOMYT

@ Knei koHTaTHbIV (Npy h>400)

PexomeHdayuu o npuMeHeHUIo cUcmeMbl ¢ MeXaHUYeCKUM
kpenneHuem TH-KPOBIJTH Knaccuk

Tuem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognuco
e BT IPYMBIKAHWE Kl;gsgngoro KOBPA K
Paspaboman Nambiwes CA. | &/
H koHMp. Boiinos E.I. y3 en 1. 9
Vm 8. Cnupsikos E.E. ,Z/




OE®OPMALIMIOHHBIV LOB 13 TEMNON30NALMN

MonuvepHas membpaHa TexHoHUKOJb no npoekTty
MuvHepanoBaTHbi yTennmtens TEXHOPY®
NapounsonsaumnoHHbin cnon TexHoHWKOIb
Hecyuiee ocHoBaHune

) 1000 -1500 MM

7PY PP

xxxxxxxx

(@ CsapHoit wos 30 Mm

@ MuH. BaTHbIN yTennuTenb TonwmHon 100mm

@ [lepeBsaHHbIN aHTUCENTUPOBaHHbLIN Gpyc

@ Mapoun3sonsaunoHHas nneHka unn HeapMmnposaHHasi MembpaHa
@ CxvmaeMblil yTennutens

(&) Komnetcarop 13 ou. cTanm

@ HeapmupoBaHHas mem6paHa TexHoHVKOIb no npoekty

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Jluemos | Macwmab
vom. Jluem N gokymernmal| [Tognuco .«
T R AE®OPMALINOHHBIA 1LI0B U3
Pagpaboman | fambiwes CA. | & TENMON30MALIN
H koHmP. Botinoe E.I1. Y3en 1.10
vVmB8. Cnupsikos E.E. {J/
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YMNMPOWEHHAA KOHCTPYKUMNA OEPOPMALMOHHOIO LLUBA

MonvmepHasa meM6paH
MuHepanoBatHbIf yTennutens TEXHOPY®
MapowusonsumnoHHbIn crio TexHoHUKOIb

a TexHoHUKOJIb no npoekty

Hecyuiee ocHoBaHve

P9

® 10001500 . @

Y D Y Y Y Y YOI Y Y
/( A\ Y / A\ Y AN\ A\ A\ A\ Y
,\\/\/\ \\//\/ /\ / /\\/\/\\/\/\\/ \//\ \//\/\\//\/\y/\
DOOCAODAOOOCOOMOPOO Y
— !
7
| | 50-100mm

(@ CsapHoit Wwos 30Mm
@ Teneckonuyeckmin KpenexHnolit anemeHT TexHoHVKOJTb

(3 Monoca 3 ou. cTany Tonl. 1MM (3aKpPEnnseTcs ¢ OHOM CTOPOHbI)
(@) HeapmuposaHHas memGpata TexHoHMKOIb

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Jluemos | Macwmab
om | Jluem N gokymernmal| [Tognuco .
Paspaboman S ﬂE(DOPMALlMgHHbIM LUl?B. YINPOLLEHHAA
Paspaboman Nambiwes CA. | &/ OHCTPYKUUA
H. KoHMP. Botinos E.I. Vaen 1.11
VmB8e. Cnupsikos E.E. ,Z/
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OE®OPMALIMOHHbIN OB

MuHumanbHas BbicoTa
Hag kposner 300Mm

—

MonumepHas membpaHa TexHoHWKOJIb no npoekT

2 MuHepanoBaTHbi yTennutens TEXHOPY®
MapowusonsaumnoHHbIn crnot TexHoHUKOIb
12 Hecyuiee ocHoBaHue
U@
4 —
=2 Y
i

<y

AntomrHueBasi npmxmMMHas nnaHka TexHoHUKOJb
MonumepHas membpaHa TexHoHWKOJb no npoekTy
CBapHoii LwoB 30Mm

CsapHoii WwoB 20 MM

Cxumaembli yTennutens u3 MuH. nnutbl TexdHoHUKOIb
Kopo6 u3 ou. ctanu

LICIM nn6o AL

KomneHcaTtop u3 ou. ctanu kpenutcst
camopesamu unu grbensamu yepes 600Mm
3akpennTb KpoBenbHbIMU camopesamu ¢ IrNOM
npoknagkow

[lepeBsHHbIN aHTUCENTUPOBaHHbIN GpyC
dapTyk 13 ou. ctanu

Monoca membpaHbl 130 MM

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBJTH Knaccuk

Tuem Jluemos Macwmab
om | Jluem N gokymernmal| [Tognucy
Paspabomes Cpux k.| i/~ JE®OPMALIMOHHbBIN LLIOB
Paspaboman Jlambiwes CA. | [
H KOHMP. Bolinoe E.I. y3 e 1' 1 2
vmb. Crupsikos EE. | /72
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OE®OPMALIMOHHbLIN OB

MonumepHas membpaHa TexHoHWKOJIb no npoekty
MuvHepanoBaTHbIv yTennutens TEXHOPY®
Mapown3onsuroHHbIi crnoit TexHoHUKOIb
Hecyluee ocHoBaHune

CBapHoli wos 30MM

Teneckonuyeckuii kpenex TexHoHVKOIb
MpsimoyronbeHbI cTanbHoOM Npodune
MonunypeTaHoBblit repmeTnk TexHoHUKOIb
KocTbinb 13 ou.ctanu

dapTyk 13 ou.cTanu

MonumepHasn mem6paHa TexHoHUKOJTb no npoekty

@QLOE@OE

CxumaeMblin MUHepanoBaTHbI yTennutens TexHoHUKOITb

@ MapowusonsumnoHHas nneHka TexHoHNKOIb

@ [lepeBsiHHbI aHTUCENTUPOBaHHLIN Gpyc

@D Nvet AL 10Mm

@ [IByXCTOPOHHSIt camokretowasics neHTa TexHoHVKOJb
@ Tennousonauna TexHoHUKONb

@ Knewn koHTakTHbIN TexHoHUKOJTb

PekomeHdayuu 1o npUMEHEHUI0 CUCMEMbI ¢ MEXaHUYeCKUM
KpenneHueM TH-KPOBJIA Knaccuk

Juem Juemos Macwmab

m | Jluem N gokymerma ﬂognu/eo
Paaborar | CpakH. | 7 [E®OPMALMOHHBIV LLIOB
Paspabomar | Nambiwes CA | /7
H. KoHmp. Boilnos E./N. Y3en 1.13
Vim B. Crupsivos EE. |72

=




NMPOTUBOIOXAPHAA PACCEYKA

X

<=~

MonumepHas Mmembpana TexHoHUKOIb no npoekT
MuHepanoBaTHbi yTennutens TEXHOPY®

MapowusonsunoHHbiv cnovt TexHoHUKOIb

Hecy Liee ocHoBaHue

O NN\l O

T TN

©)
@
®
®

CBapHoli woB 30Mm

Teneckonuyeckuii kpenex TexHoHVKOITb
Heroptounit MuHepanoBaHTHbIN yTennuTenes TexHoHNKOIb
MonumepHasa membpaHa TexHoHWKOJITb no npoekty

| 34\4PXL¥ ] x& N X\Q\

INNRRSN

@ JTammHupoBaHHbI meTann TexHoHNKOIb

(6) PapTyk M3 OLMHKOBaAHHOI CTanM

@ MonnypeTaHoBbIn repmeTrk TexHoHUKOITb
AntomnHneBas kpaeas penika TexHoHNKOIb

@ [ByxcTopoHsia camoknetowascsa neHra TexHoHNKOJb

@0Q Yronok u3 ou. cTany t=1mm.

(ooBecTun [0 BTOPOW BOMHbI NpodnmcTa)

kpenneHuem TH-KPOBJIA Knaccuk

PekomeHdauuu no NPUMEeHEeHUK cucmembl ¢ MeEXaHU4eCKUM

Tuemos

Macwmab

Tuem
om | Jluem N gokymenmal llognugb
Pospabomar CpaxKH. | 2o/~ [IPOTUBOIOMAPHAS PACCEYKA
Paspaboman Nlambiwes CA. | &
H_KOHMp. Boinos E.11. Y3en 1.14
VmB8. Crupsios E.E. ,J/

Paspen 7



METAJTMNYECK/ NOOBECHOW XENOB

MonvmepHasi membpaHa TexHoHWUKOJIb no npoekTy
MuHepanoBatHbif yTennutens TEXHOPY®

| MapousonsaunoHHbivi cnon TexHoHWKOIb

Hecyuiee ocHoBaHue

@ CaHaBuY-naHens @ [ByxcTopoHssi camoknetowasics neHta TexHoHUKOIb
@ MeTtannuyeckuii BOOOCTOYHBIN xenob [epeBsiHHBIN aHTUCENTUMPOBAHHbBIN GpyC

(3) MeTannuueckuit KOCTbimb (9 Yronok us ou, cranm t=1mm.

@ JTamvHupoBaHHbIn MeTann TexHoHUKOJb (RosecTy A0 BTOPOIt BOMHEI NPochrnCTa)

(5) CsapHoii woB 30MM

(8) Konnak us ou. cranu

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Jluemoe Macwmab

om | Jluem N gokymenmal [lognug

Pazpabomar Oyxux KH. | e/~ METAJITMYECKWA MOJBECHOM XXEOB

Paspaboman | Jlambiwes CA. | &/

H. koHmp. Boiinos E.I. V3en 1.15

Yme8. Cnupsikos E.E. ,Z/




KOHEK

MonumepHas membpaHa TexHoHVUKOJIb no npoekTy
MuHepanoBatHbIft yTennutens TEXHOPY®

| MapownsonsunoHHbiv cnot TexHoHUKOJTb

Hecyuiee ocHoBaHue

(D CsapHoii Wwos 30Mm

(2) Teneckonmuueckuit kpenex TexHoHVKOIb
(3) Yronok u3 o, cTanm t=2mm

3anonHnTb roppbl NPoMCTa HEropYUM yTennuTenem Ha 250Mv
(NP1 NpUMEHeHN B CUCTEME roplodero yTennuTens)

PexomeHOayuu o npuMeHeHuUIo cUcmeMbl ¢ MeXaHUYeCKUM
kpenneHuem TH-KPOBIJTH Knaccuk

Tuem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognucy
Paspatoman Cyxux K.H. //;%/ 4 - KOHEK
Paspaboman Jlambiwes CA. | £/
H.KoHmp. Bolinos E.I1. Y3en 1.16
VmB. Crupsixos E.E. ,Z/ [
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EHOOBA

MonumepHas membpaxa TexHoHWKOJIb no npoekTy
MuHepanoBatHbifi yTennutens TEXHOPY®

MapownsonsaunoHHbiv crnion TexHoHUKOJb
Hecyuiee ocHoBaHue

©)
@
®
@

CaapHoii woB 30Mm
Teneckonunyeckuit kpenex TexHoHUKOJb
Yronok 13 ou. ctanu t=2mm

3anonHnTb roppbl NponrucTa HeropYnM yTennutenemM Ha 250mMm

(MpY NPUMEHEHUN B CUCTEME FOPIOYEro YTennuTens)

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem

Jluemoe

Macwmab

om. Jluem N gokymernmal [Tognuco
Pagpaboman CpuxKH. | ot/ EHOOBA
Paspabomas | flambiwes CA. | [/
H. koHmp. Boiinos E.I. V3en 1.17
Vim 8. Crupskos EE. |7~
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NMPUMBIKAHUVE K COHAOBWY MAHEJIN BE3 YTEMNNEHWA

N\

!

N\

|

XX
/\/\

v o NN N N

> 5o

MonumepHas membpaHa TexHoHNKOJIb no npoekty
Penka npyxumHas anommHmesas TexHoHUKOIIb ¢ camopesom

CsapHoi woB 30MM

Peiika kpaeBasi antomuHnesasi TexHoHUKOJTb

ARV ARVARY

(KNACCUYECKWN BAPUAHT KPEMNEHWA)

MonumepHas membpaHa TexHoHUKOJIb no npoekty
MuHepanoBatHbiv yTennutens TEXHOPY®

MapousonaumnoHHbIn cnovt TexHoHUKOITb
Hecyuiee ocHoBaHune

XXX

VN N N N N

A ~, N/
A A AT A A A A )
L\ /

\ /\ / / \ \ /
VoV VY YOS

\ /\ /\ \
——

@ MonnypeTaHoBbIl repmetnk TexHoHUKOIb

@ CaHABWY NaHenb

@ [ByXCTOPOHHSA camoknetowasca neHta TexHoHNKOIb
Morocosas cBapka

@ OTNMB 13 OLMHKOBaHHO cTanm

PekomeHayuu no npUMeHeHUIo cucmemMsl ¢ MeXaHUYeCKUM

kpenneHuem TH-KPOBJTA Knaccuk

Tluem Jluemos Macwmab
om | Jluem N gokymeHma ﬂognu/cb
e R D MPUMBIKAHME K g;HéJI%;J MAHEITN BE3
Paspaboman Jlameiwee CA. | & YTENN
H KoHMP. Boiinos E.I. Y3en 1.18
VmB8. Cnupsixos E.E. ,6’/
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NMPUMBIKAHWE K COHABWY MAHENW BE3 YTEITJIEHNA
(YCUNEHHbIA BAPVUAHT KPEMNEHNSA)

MonumepHas membpana TexHoHVUKOJ1b no npoekTy

MuHepanoBatHbift yTennutens TEXHOPY®
MapowusonsumoHHbii cnovt TexHoHUKOIb

| Hecygee OCHOBaHue

@ MonuypeTaHoBbI repmeTrk TexHoHUKOJTb

(&) CaHasuy navens

@ [IByXCTOPOHHSIS camoknetolasics nenta TexHoHVKOIb
OTNUB U3 OLIMHKOBAHHOM CTanu

@ Monoca mem6paHbl 130 Mm

@ MonumepHast membpaHa TexHoHWKOJIb no npoekTy

@ Peika npmxmumHas antomuHnesas TexHoHUKOIb ¢ camopesom
(3 CsapHoit Wwos 30MM

@ Peika kpaeBas antoMmuHneBas TexHoHUKONb

PexomeHOayuu o npuMeHeHUIo cUCMeMbl ¢ MeXaHUYeCKUM
kpenneHuem TH-KPOBIJTH Knaccuk

Jluem Jluemoe Macwmab

Veu. | Tl N I
u | Tuem N _gorpmermal fognuce MPUMBIKAHVE K C3HLBUY MAHEIN BE3

Paspatomaz Cyx KH. | /7ot ~
Paspaboman | Jlambiwes CA. | £ YTEMNEHMA

H. koHmp. Boiinos E.I. Y3en 1.19
VmB. Crupsixos E.E. ,Z/ [
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MPUMbIKAHUE K C3HOBWY MAHENW (KITACCUYECKNIA BAPUAHT)

Yy T

MonumepHas membpaHa TexHoHWKOJIb no npoekty
KocTbinb 13 ctanbHoM nonock! t=3mMm

MonwnypeTaHoBbI repMmeTuk TexHoHUKOJb
dapTyk U3 ou.ctann
CaHAaBMY NaHenb

[iByxcTopoHsas camoknetowjascs nenta TexHoHNKOIb

Yronok u3 ou. ctanu t=1mm.
(DoBecTn [0 BTOPOW BOMHbI Npodhnncra)

MuHepanoBatHbifi yrennutens TEXHOPY®
MapowusonsaumnoHHbIn croit TexHoHUKOJTb
Hecyuiee ocHoBaHve

XA KRRK)

00000000000

CaapHolt 1woB 30MM
(9) Teneckonuueckuit kpenex TexHoHMKOIb
@0 Monocosas cBapka

MonumepHas membpaHa TexHoHWUKOIb no npoekTy

@D YrennuTens ¢ MPOYHOCTBIO Ha CxaTve Npu 10% pedopmamm 30 kia

@ OTNUB 13 OLINHKOBKM

@ TapenbyaTbii anemeHT TexHoHNKOJb ¢ camopesom 4,8x60

PekoMeHOayuu ro npUMeHeHUIo cucmemsl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Juem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognuco
Paspabomar Cyax KH. | Lt/ MPUMBIKAHWE K C3HLBUY MAHEIN
Paspaboman Jlambiwes CA. |
H. koHmp. Boiinos E.I. Y3en 1.20
Vim 8. Crupsros EE. | /2
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MonumepHas membpaHa TexHoHUKOJb no npoekty

MwuHepanoBaTHbIf yTennutens TEXHOPY®

MapowusonsaumnoHHbI cnort TexHoHWUKOIb

Hecyulee ocHoBaHune

\\A/ \/\ /)/\/ \/

A
/\ \ /\

\ \ \ /
/ /\ / / /\
\ / \ / \ / \ /
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TRORORROvROvIOua
Y'Y Y Y Y
AN A A A

I\ /\ /\
\ /\ / / \ /
\/ \/ / \ / \ /

779

/ \/ \/ \/,/ \/
\E S A AN

AV

KocTbinb 13 cTanbHomn nonockl t=3mm

®apTyK 13 ou.cTanm
@ CaHABWY NaHenb

(7) Yronok us ou. cTanu t=1mm.

CBapHo# WwoB 30MM

(ooBecTun 4o BTOPOW BOMHbI Npodrncra)

MonumepHas membpaHa TexHoHVKO/b no npoekTy

@®
@
@ MonwnypeTaHoBbIn repmeTrik TexHoHUKOITb
@

@ [ByxcTopoHsis camoknetowascs nexta TexHoHUKOJb

(@) Teneckonuueckuii kpenex TexHoHUKONb

@ MpuxunmHas peitka TexHoHUKOJIb ¢ camopesom
@ YTennurenb - MUHMANTA MU 3KCTPY3UOHHbIA NEHONONUCTUPON
@) Tapenbuarsiii anement TexHoHUKOIb ¢ camopesom 4,8x60

@3 Kpaesas pevika TexHoHVKOIb

@ Monoca mem6paHsbl WrprHoi 130 MM

@ OTnuUB 13 OLMHKOBAHHOW CTanu

NMPUMBbIKAHWE K COHOBWY NMAHEN (C YCUITEHHBLIM KPEMNJEHMEM)

PexomeHdayuu ro MpUMEHEeHUI CUCMeMb! C MeXaHUYeCKUM
kpenneHuem TH-KPOB/IA Knaccuk

Juem

Juemoe

Macwmab

m%;;:,, [ e Z‘ff”“{‘,’, MPUMBIKAHVE K COHIBMY MAHENY
ewr—_— vy B - (C ycuneHHsIM KpenneHuem)
H KoHmP. Boinoe E.I. Y3en 1.21
V8. Crupsivos EE. | /7~
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NPUMbIKAHWE K COHOBWY NMAHEJIN (¢ KOHTPYKIOHOM)

MonumepHas mem6paHa TexHoHUKOJIb no npoekt!
MuHepanoBatHbin yTennuTtens TEXHOPY®

MapowusonsuvoHHbIi crnot TexHoHUKOIb

Hecyluee ocHoBaHve

\

B4— " N®G
;»;;.' o~ 4)6) _2%
B
O——=|=| [ L

— I I
=
\

0 =X

700

1000

MonumepHasi Membpana TexHoHVKOJIb no npoekty
KocTbinb 13 ctanbHom nonocsl t=3mm
MonuypeTtaHoBbI repmeTuk TexHoHNKOIb
Teneckonuyecknin kpenex TexHoHNKOINb

CapHoli woe 30MM

Mpocuns M 35

dnaHey - HeapmmnpoaHHast membpaHa TexHoHUKOIb

MpuxmmHON bnaHew BOPOHKN

[MpAMOYronbHbIN cTanbHOM NPOgUNb YCTaHOBOYHbI

CaHaBWY NaHenb

YTennutenb ¢ NPOYHOCTBIO Ha cxaTue npy 10% gedopmaumn 30 ka
KpaeBasi peiika TexHoHVKOJTb

3awuTHas peLuetka

@ [ByxcTOpoHsAs camoknetowascsa neHra TexHoHVUKOJb

GOEEE®

OGorpeBaemas BopoHka TexHoHVKOJ1b @ PapTyK 13 ou.ctanm
Tepmokabenb 18 CnrowHas nonocosas ceapka
19 Tapenbuartsiii anemeHT TexHoHUKOIb ¢ camopesom 4,8x60
@ OTnMB 13 OLMHKOBAHHOW cTann
PeKomeHOauuu 110 NpUMeHeHUro cucmeMbl C MexaHu4ecKum
kpenneHuem TH-KPOBJTA Knaccuk
Tluem Jluemoe Macwmab
M. | Jluem N gokymermal lognuges
o b MPUMBIKAHVE K COHOBUY- TAHEN
o S VS (c KoHmpyKrIOHOM)
Pagpasoman | Nameiwses CA. | 2
H. koHMp. Boiinog E.I. V3en 1.22
VmB. Crupsikos EE. ,{Zg{%
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NMPUMbIKAHWE K COHOBWY MAHEJIN (C YCUITEHHBIM KPETJIEHNEM)
©

YKMNoH

MonumepHasa membpara TexHoHUKOIb no npoekty

MwuHepanoBatHbiv yTennutens TEXHOPY®
MNapounsonaunoHHbi cnon TexHoHUKOMb
8 Hecyluee ocHoBaHve
10
8

P909% ® i

W WX&W&&WNM&&&
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—

AN\ / AVAY
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NN

@ MonumepHas membpaHa TexHoHVKOJIb no npoekty
@ KocTblflb 13 cTanbHon nonock! t=3mm
@ KpenexHbinn anemeHT TexHoHVKOJTb
@ ®apTyk 13 ou.ctanu
@ CaHAOBWY NaHenb
@ [ByxcTopoHsia camoknetowascs neHta TexHoHUKOIb @ Monoca MeMGpaHb! LWMPUHOI 130 MM

(@) Yronok us ou. cranu t=1mm.
(ooBecTun [0 BTOPOW BOMHbI Npodnucra)

CBapHoii LLoB 30MM

@ Teneckonuyeckui kpenex TexHoHNKOJb

@ MpuxvMHas peiika TexHoHUKOJIb ¢ camopesom

@ YTennutens - MMHNNMTa unu neHononuctmpon TexHoHUKOJTb
@ TapenbuaTbiii anemeHT TexHoHVKOIb ¢ camopesom 4,8x60
@ Monoca MemGpaHbl WKpKUHOM 150 Mm

PekomeHOayuu 1o npUMeHeHUI0 CLUCMeMb! C MeXaHUYeCcKUM
kpenneHuem TH-KPOBJIS Knaccuk

Jluem Jluemos Macwma6b

m;,,,pf;;z, R Z‘ff"“{" MPUMBIKAHVE K COHIBUY MAHEM
Papatiomar | Mamaies CA. | 2 - (C ycuneHHbIM KpenneHuem)
H, koHmp. Botinog E.1T. Vaen 1.23
VmB8. Crupsios EE. |72




MonumepHas membpaHa TexHoHUKONb
MwvHepanoBatHbiv ytennuntens TEXHOPY®

NMPUMBIKAHWVE K 3EHUTHOMY ®OHAPIO

MapowusonsaumnoHHbIn cnot TexHoHUKOJTb

|Hecyuiee ocHoBaHue

(@ CsapHoit Wwos 30Mm
@ [ByxcTopoHssi caMoknetowasics neHta TexHoHNKOIb
(3 Teneckonuueckuit kpenex TexHoHVKOIb

(5 Metannuueckuit Ipodurib U3 OL. CTam t=2mm

@ MonumepHas mem6paHa LOGICROOF unn ECOPLAST no npoekTty

(6) BeHel| 3eHUTHOTO hOHAPs! CTasbHOI
(@) MunepanosatHblit yTennutens TexHoHUKONb

©

3MNAM npoknagka
(9) BawwutHas pama
@0 CseToBoii kynon

MonocoBas ceapka

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognuco
T BT W MPUMBIKAHME K( g?%;HOMV ®OHAPIO
Paspaboman Jlambiwes CA. | &/
H KOHMP. Bolinoe E.I. yaen 1.24
VmB8. Cnupsikos E.E. ,//

Paspen 7



NMPUMBIKAHWVE K NEHTOYHOMY 3EHUTHOMY ®OHAPIO

MonumepHasi membpaxa TexHoHUKOIb
|MuHepanoBaTHbIv yTennutens TEXHOPY®
MapowusonsumnoHHbin crno TexHoHUKOIb

Hecyulee ocHoBaHve

30 & 0 obo

CBapHoii LwoB 30Mm

[ByXcTOpoHsis caMmoknetoLascs neHta TexHoHNKOIb
Teneckonuyeckuit kpenex TexHoHUKOJb
MonumepaHas mem6paHa TexHoHWNKOJb no npoekty
MeTannuyeckuin npocunb 13 ou. ctanum t=3mm

Pama 3eHuTHOro poHapsa cranbHas
MuHepanosaTHbI yTennutens TexHoHVUKOJTb
3NAM npoknaaka

3alLMTHBIN MeTanNNNYeckin apTyk
CgeToBolii kynon TexHoHNKOINb

CapHoit wos 20 MM

@OE@EO
OB

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Jluemoe Macwmab

om | Jluem N gokymernma| [Tognuco

T T b [TPYUMBIKAHUE K IEHTOYHOMY SEHUTHOMY

®OHAPKO

Paspaboman | Jlambiwes CA. |

H. koHmp. Boiinos E.I. V3en 1.25

Yme8. Cnupsikos E.E. ,Z/




NMPUMBIKAHUVE K 3EHUTHOMY ®OHAPIO

MonumepHaa membpana TexHoHUKOIb
|MuHepanoBaTHbiv yTennutens TEXHOPY®
| MapounsonsaunonHbiv cnot TexHoHUKOIMb
|Hecyuiee ocHoBaHue

(@) CsapHoit Wwos 30Mm

@ [ByxcTopoHssi camoknetowasics neHta TexHoHUKOIb
@ [epeBsaHHbIN aHTUCENTUPOBaHHLIN Gpyc

@ MeTannuyeckun npodunb 13 ou. cTanu t=2mm

(5 BeHeu seHuTHOrO doHapsi ua MBX

(&) Csetoso kynon TexHoHNKOJb

PexomeHOayuu o npuMeHeHuUIo cUcmeMbl ¢ MeXaHUYeCKUM
kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Jluemos Macwmab
om | Jluem N gokymernmal| [Tognuco
Puspatomar T [PUMbBIKAHUE K 311':;BH)‘21 THOMY ®OHAPIO
Paspaboman Nlambiwes CA. | & ( )
H.KoHmp. Botinos E.I1. Vaen 1.26
VmB8. Cnupsikos E.E. ,//
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KAPHN3HOE OKOHYAHWNE

MonumepHasi membpaHa TexHoHVUKOJIb no npoekTy

MuHepanoBatHbIf yTennuTtens TEXHOPY®

MapownsonsaumnoHHbiv cnon TexHoHWKOIb

| Hecyuee OocHoBaHue

A

@ KupnunyHas knagka

(@ Koctbirns

@ JTamuHupoBaHHbI MeTann TexHoHUKOIb

@ [lepeBsHHbIN aHTUCENTUPOBaHHbIN GpyC

(® CsapHoit wos 30 MM

@ [ByxcTOpoHssi caMoknetoLasics neHta TexHoHNKOIb

PexomeHOayuu o npuMeHeHuUIo cUcmeMbl ¢ MeXaHUYeCKUM
kpenneHuem TH-KPOBIJTH Knaccuk

Tuem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognuco
e I KAPHU3HOE OKOHYAHME
Paspaboman Jlambiwes CA. | &/
H. koHmp. Boiinos E.I. V3en 1.27
Vim 8. Crupsros EE. |7




QPO®@EE

BETOHHbIV HAPY>KHbIV XXEJTOB

11

Hecy Liee oCHoBaHue

MoHonutHas XK.b. cTeHa
Tennousonauua TexHoHUKOIb
O6nuLoBOYHas KUPNUYHan Knaaka
Yronku - namvHupoBaHHbIi MeTann TexHoHNKOIb
KanenbHuk 13 namvHmpoBaHHoro metanna TexHoHNKONb
CBapHoii woB 30MM
MonocoBas npukneiika - KOHTaKTHbIN knen TexHoHUKONb

[lepeBsiHHbBIN aHTUCENTUPOBaHHbIN Gpyc
Tapenbyatbiit kpenex TexHoHNKOIb
[1ByxcTOpoHsisi caMmoknetoLasics neHta TexHoHNKOIb

®
)
@D CsapHoit wos 20Mm
@

MonumepHas membpaHa TexHoHVKO/JIb no npoekty

MonumepHas membpaHa TexHoHUKOIb no npoekTy
MuHepanoBaTHbIfi yTennutens TEXHOPY®
[MapounsonaunoHHbiv cnon TexHoHWKOJb

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognuco
Popaiomas | OpuxKH. | /7os” BETOHHbIA HAPY)XHBIN KENOB
Paspaboman Jlambiwes C.A. &
H KOHMP. Bolinoe E.I. y3en 1.28
VmB8. Cnupsikos E.E. ,Z/
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NMPUMBIKAHVE K JEPEBAHHOMY TMAPAMNETY

MonumepHas membpana TexHoHUKOJb no npoekty
MogknagoyHbIv crno (Npy HeobxoaMMOCTH)
CnnowHas gepeBsHHasa obpelueTka

CTponunbHas KOHCTPYKUMSA

(@ CsapHoit Wwos 30Mm

@ Kpenex Tapenbyathiii TexHoHUKOJb
@ [lepeBsiHHbIN aHTUCENTUPOBaHHbIN Gpyc
(@) NepesstHas otaenka dacana

@ KocTbinb 13 ctansbHon nonockl 4x40Mm

@ OTnvB U3 NnaMnHUpoBaHHoro meTanna TexHoHUKOJb
(@) Kapkacasi oGpeLueTka

PekoMeHOayuu ro npUMeHeHUIo cucmeMbl ¢ MeXaHUYecKUM

kpenneHuem TH-KPOBIJTH Knaccuk

Tuem Jluemos | Macwmab
om | Jluem N gokymernmal| [Tognuco
Paspatoman oyaxKH. | 20/ MPUMBIKAHWE K BEPEBSIHHOMY IMAPATIETY
Paspaboman Jlambiwes C.A. ff
H. koHmp. Boiinos E.I. Y3en 1.29
VmB. Cnupsikos E.E. ,/K; [




BAPUAHTbI YCUITEHUS MPO®ITUCTA
B MECTE [POPES3AHWA OTBEPCTUSI.

|max.300MM|
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@ MpodmnupoBaHHbIA NNCT
@ KpoBenbHas xecTb

@ OTtBepctune
@ Kpennexne

MOJ/IMMEPHAST MEMBPAHA TexHoHUKO/1b
Tuem Jluemos | Macwmab
om | Jluem N gokymernmal| [Tognuco
e RIS p BAPYAHTBI YCUITEHWS PO®ITUCTA
wr— ——y B MECTE IPOPE3AHVS! OTBEPCTWSI,
H.KoHmMp. Botinos E.I1. Y3en 1.30
vVmB8. Crupsixos E.E. ,&j
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BAPUAHTBI YCUITEHWUA MPO®IINCTA
B MECTE lNPOPE3AHUS OTBEPCTUSI.

Ppel;

OTBepcTne B npodnucte un an-te

LleHTp oTBepCcTUS HaxoaouTCA
OKOIO UEeHTpa BEPXHEN ro
ycunenusi He 6onee 300x300MMm.

Menkun npodnucr;

¢pbi;

Paamepbl oTBepcTusa He 6onee 300x300MM.

LleHTp oTBepCTUA HaxoanUTCs
OKOJ10 LIeHTpa BEPXHEW o

KpynHbIn npodonucr;

A Y

_"

donucr;

Menknin npo

KpynHbin npodonucr;

Gpbl;

OTtBepcTre B npodnmcte 125x125mm,

OKOJI0 LeHTpa BEPXHEWN ro
Te ycunenna He 6onee 300x300Mm.

LleHTp oTBeEpCcTUS HaxoauTcs

B 3J1-

TE

A TOQPbI;

OKOJIO LieHTpa BEepXHeWn ro
ycunenust He 6onee 300x300MmMm.

LleHTp oTBEpPCTUA HaxoamTCs
OTBepcTtne B npodnuncte un an

4

N

Al
|

MPUMEYAHNA:
Mpodnuct ycmnmneaeTca KpOBENbHO

N XKeCTblo, B KOTOPOU NMEETCHA OTBEPCTUE ANA

CKBO3HbIX KpOBEJ1bHbIX KOHCTPYKLUNN.

[MO/TMMEPHAA MEMBPAHA TexwoHUKO/Tb

Macwmab

Jucmos

Tuem

N
—
o
=9
g
=
= O -
TS N
T =
W< 3
S o 2
[N
=g
mn
(V0]
uAnnT
(&)
g g
<<
0 o
s
(=)
g N
(o]
gl 1= | ui
5|1E]S |4
M/ 8 ol S
5|3 els
N E =B
=
JHE gl g
slsls §
i - gl £
mw% B




®JIFOIAPKA 13 MNBX

MonumepHas membpana TexHoHWKOJIb no npoekty

PasgenutenbHbIn cnom-creknoxonct 100r./m.kB.

OKCTPY3MOHHbIN neHononuctupon TEXHOHWNKOIb

MvHepanoBaTtHbi yTennutens TEXHOPY®D

[Mapon30NsauUnOHHbIV criow

Hecyuiee ocHoBaHue

(@ CsapHoit Wwos 30MMm

@ dniorapka, ceapuBaemasi ¢ MeMbpaHomn
@ Teneckonuueckunii kpenex

@ KepamauToBbIi rpaBun

KOMBUHUPOBaHHLIM ymerinieHuem

Pexomendauuu ro npumereruro cucmembl TH-KPOBJIA Cmapm ¢

Tuem

Jluemoe

Macwmab

vem. | Jluem N gokymerma| lMognuco
Pagpabomar | ®uciopenko [1A. QJTFOTAPKA us NBX
Paspaboman | Muxadnudu 4.I. .
1. KoHmp. Jlamsiwee C.A.
H koHmp. Botinoe E.I1. Y3en Ne2.1
vVmB8. Crupskos EE. | /22—
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>

SOOUXXRXAX

®IIOIAPKA

7\,

3 MonumepHas membpaHa TexHoHVNKOJb no npoekTy
PaspenuTtenbHbI cnon-cTeknoxonct 100r./M.kB.

9 4 OKCTPY3MOHHbIN neHononvcTvpon TEXHOHWKOIb

MwuHepanosatHbl yTennutens TEXHOPY®
5 [Mapon3onauUnoHHbIN cnon

Hecyliee ocHoBaHue
< 2

XX OO0

XPOOOXXRXK

@ CsapHoli Wwos 30MM @ HeapmupoBaHHas mem6paHa TexHoHNKOIb

@ dntorapka

@ KepamauToBbIi rpasuin

MonnypeTaHoBbIN repmMeTuk @ CsapHoit wos 20Mm

3aXKNMHOM XOMYT

Teneckonuueckuin kpenex
(9) Kneit koHTaTHbI# (Mpu h>400)

Pekomendauyuu no npumeHeHuro cucmembl TH-KPOBJIA Cmapm ¢
KOMOUHUPOBAHHbIM yMEN/IEHUEM

Tluem Juemoe Macwmab
M Jluem N gokymeHma] lMognuch
Paspaboman Qucioperio 4.A. OfIFOIAPKA
Paspaboman | Muxadnudu 4.I.
T. kKoHmp. Jlamsiwee C.A.
HKowmp.__| Boiinos E1 Y3en Ne2.2
VmB8. Cnupsikoe EE. | /2




YCTPONCTBO MELWEXOOHOW JOPOXKMN

AI1A BPEMEHHbBIX NMPOXOO0B

MonumepHas membpaHa TexHoHWUKOIb no npoekty

PasgenutenbHbIv crio-cTeknoxonct 100r./m.kB.

| OKCTPY3nOoHHbI neHononmcTvpon TEXHOHWUKONb
MwuHepanoBaTHbii yTennutens TEXHOPY®

[Mapon30NAUNOHHbBIN CoW
Hecyuiee ocHoBaHue

K

1000 Mm

xxxxxxxxx

xxxxxxxxxx

(@) CsapHoii Wwos 30Mm
(2) MewexopHas fopoxka TexHoHVKOIb

Pexomendayuu o npumeHeHuto cucmembl TH-KPOBJIS Cmapm ¢
KOMOUHUPOBaHHEIM ymeneHuem

Tluem Jluemoe Macwmab
'b’;wf;;':, Nq,ui:g;m" [ognuee MELIEXOHAS] IOPOXKA LOGICROOF
A |
P WY [U/151 BPEMEHHbIX TPOXO0B
T.KOHmMp. Jlamsbiues C.A.
H. KOHmMP. Boiinos E.[1. Y3en Ne2.3
Vm 8. Cnupsikos E.E. ,//547/
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OE®OPMALIMOHHBIN LLOB 13 TEMNNOM30NALUMK

MonumepHas membpaHa TexHoHVUKOIb no npoekty
PasgenutenbHbIv crioi-cTeknoxonct 100r./m.kB.
OKCTPY3WOHHbIV neHononuctupon TEXHOHWKOIb
MwuHepanosaTHbIV yTennutens TEXHOPY®
[apon3oNALNOHHbIN CNoW

Hecyulee ocHoBaHve

) 1000 -1500 Mmm

xxxxxxxx

=
_—
T~
~—
<_

(@ CsapHoit wos 30 MM

@ MuH. BaTHbIN yTennuTenb TONWWHON 100Mm
@ CxumaeMblil yTennmTens

@ KomneHcaTtop v3 ou. ctanu t=1mm.

@ HeapmupoBaHHas Mem6paHa TexHoHUKOJTb

Pexomendauuu ro npumereruro cucmembl TH-KPOBJIA Cmapm ¢

KOMBUHUPOBaHHLIM ymeriieHuem

Tuem Jluemos Macwmab
. Jluem N gokymerma| lMognuco .
Paspaboman Oucioperko [1.A. ﬂE‘DOP MALIMOHHbIM LIOB 13
Paspaboman Muxatinuéu 4.I". TEI OM3OHHLIMM
1. KoHmp. Jlamsiwee C.A.
H. KoHMP. Botinos E.I. Yaen Ne2.4
Ymé. Crupskos EE. | /-




OE®OPMALIMOHHBIN LLOB

MonumepHas membpaHa TexHoHVUKOJIb no npoekty
PasgenutenbHbI CroW - CTEKMOXONCT

100 r./m.kB.

OKCTpy3noHHbI neHononuctupon TEXHOHWKOITb
MwuHepanoBaTHbii yTennutens TEXHOPY®

| [apoun3onaumnoHHbIV Crioi.

Hecyuiee ocHoBaHune

@EOEO

CBapHoii LwoB 30Mm

Teneckonu4ecknin Kkpenex

OKCTPY3nOHHbIN neHononuctupon TEXHOMJIEKC
MpwxumHas penka

KOHTaKTHbIN knen

_IE@

Pexomendauuu ro npumereruro cucmembl TH-KPOBJIA Cmapm ¢
KOMOUHUPOBAHHEIM yMeneHueM

Tuem Jluemos | Macwmab
vem. | Jluem N gokymerma| lMognuco
Puspatomas | Gucopeo IA | JIEOOPMALOHHBIV LIOB
Paspaboman Muxaiinuéu 4.I.
1. KoHmp. Jlamsiwee C.A.
H. KoHmp. Bolinoe E.I. y3ej1 No2. 5
VmB8. Cnupskos EE. | /.

Paspen 7



METANNNYECKMIN MOOBECHOW XENOB

MonumepHas membpaHa TexHoHVUKOJb no npoekTty
PasgenuTenbHbIn CRow - CTEKNOXONCT

100 r./m.kB.

OKCTPY3MOHHbI neHononuctupon TEXHOHUKONb
MwuHepanoBatHbii ytennutens TEXHOPY®
[apon3oNALNOHHbIN CNoW

Hecyuiee ocHoBaHve

(@ CaHasuy-naHens (@) [ByXCTOPOHSIS CAMOKNEIOWESICS NEHTa

(2) Metannudeckuit BOAOCTOUHBIN Xero6 NamMuHupoBaHHas daHepa

(3) Metannuueckuit KOCTbIMb (@) Yronok us ou. cTanm t=1mm.

@ NaMUHUPOBAHHbIN MeTann (DoBecTn [0 BTOPOW BOMHbI Npodruncra)
v @0 Ynnothuens

(5) CsapHoii wos 30Mm

(6) Konnak us ou. cranu

Pexomendauuu ro npumereruto cucmembl TH-KPOBJIA Cmapm ¢

KOMBUHUPOBaHHLIM ymeriieHuem

Tuem Jluemos | Macwmab
. Jluem N gokymerma| lMognuco
Paspatomar | uciopero 1A METAJIITMYECKWA MOLJBECHOM XE/OB
Paspaboman Muxaiinuéu 4.I.
1. KoHmp. Jlamsiwee C.A.
H. KoHmp. Botinos E.I. Y3en No2.6
VmB. Crupskos EE. | /2




O®POPMITEHNE KPAA KPOBIIN

MNonvmepHasa membpaHa TexHoHUKOJIb no npoekty
PasfgenntenbHblin CRon - CTEKNOXONCT
100 r./m.kB.

OKCTPY3uOHHbI neHononuctupon TEXHOHWKOIb
MwuHepanoBatHbii yTennutens TEXHOPY®
| Tapou3onALMOHHBIV cnow

|Hecylee ocHoBaHve

79¢ ¢

3anonHeHve rodpbl NPodnUcTa HeroprYNM yTennuTenem Ha 250Mm

KocTbinb

@

% JTamnHupoBaHHas xecTb
@ [lepeBsHHbIN aHTUCENTUPOBAHHBIN Bpyc
@ CapHoii wos 30 MM
@ YnnoTHuTeNb

MPUMEYAHWE: yknoH kpoBnu ycTpanBaeTcsi naparnnenbHO Kpat KpOoBMu

Pexomendauuu no npumereruto cucmemel TH-KPOB/IA Cmapm ¢
KOM6UHUp066HHbIM ymennexsuem
Tluem Jluemoe Macwmab
m. Jluem N gokymeHmal| lMognuco
Paspabomar | Puciopenro LA, chopMHeHue Kpas Kpoenu
Paspaboman | Muxadnudu 4.
T. KoHmp. Jlameiwes C.A.
H koHMP. Botinoe E.I1. Y3en Ne2.7
Vm 8. Cnupsikos EE. | /-
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O®OPMITEHNE CBECA KPOBIJIN

Monumeprasn vembpara TexHoHWUKOIb no npoekty

PasgenunTtenbHbli CION - CTEKNOXONCT

100 r./m.kB.

OKCTPY3MOHHbIN NneHononvctupon TEXHOHUKOIb

MuHepanoBaTtHbI yTennutens TEXHOPY®
| [lapon30NSLUMOHHbIN CNon

5 4 | Hecyuiee ocHoBaHve

|
iy
8
|
|
|

3anonHeHue rodpbl NPodnncTa HeroprYUM yrennurenem
KocTbinb

(3 NammnhnposaHHas xecTb
@ [lepeBsHHbI aHTUCENTMPOBAaHHbIN Bpyc
@ CaapHoii wos 30 Mm

Pexomendauuu no npumereruto cucmemel TH-KPOB/IA Cmapm ¢
KOMOUHUPOBAHHLIM YMEnyEHUEM

Tluem Jluemoe Macwmab
m. Jluem N gokymeHmal| lMognuco
Paspaboman | @ucioperko LA OcbopmneHue Kpasi Kposnu
Paspaboman | Muxadnudu 4.
T. KoHmp. Jlambiwes C.A.
H koHmp. Botinog E.I. Y3en Ne2.8

Vm 8. Cnupsixos EE. | /2__—




OE®OPMALIMIOHHBIN LWOB (

B MPUMbIKAHUW K CTEHE)

Monumepras membpaHa TexHoHWKOJIb no npoekTty

®

PasnenutenbHbIv oW - CTEKMOXONCT
100 r./m.kB.

OKCTpy3noHHbIN neHononuctupon TEXHOHWKOITb

MuHepanoBaTHbIn yTennutens TEXHOPY®

®
il

[Mapon30NSUNOHHBIV criow
Hecyuiee ocHBOaHve

|
|

Q—Al_

@@@

@ MonumepHas membpara TexHoHVKOJIb no npoekTy
@ OTnMB 13 OUMHKOBaHHON cTanm
@ MonuypeTaHoBBbI repmMeTuK
@ PapTyK 13 ou.crtanmm
(5 Hecywjasn cTena
@ [IByXCTOPOHSAS cCaMOKNetoLLascs neHTa
(@) Yronok us ou. cTanm t=1mm.
(mnoBecTun [0 BTOPOW BOMHbI Npodhnncra)
CgapHoii woB 30Mm

@ Teneckonuyecknii Kpenex

@10 Mpwk1mHas peiika ¢ caMopesom

@) MunepanbHas Bata

@ Mapownszonsauus

@3 Kpaesas peitka

@4 TMonoca memEpaHb! WNPMHO 130 MM

Pexomendauuu ro npumereruto cucmembl TH-KPOBJIA Cmapm ¢

KOMBUHUPOBaHHLIM ymerinieHuem

Tuem Jluemoe Macwmab

P [Ron | gogmermo) Mognicy MPUMBIKAHVE K COHEBMY MAHEIY
Paspaboman QuciopeHko [].A.
Paopatomar | Miatmion AT (¢ ycuneHHsIM KpernneHuem)
1. KoHmp. Jlamsiwee C.A.
H.KoHmp. Botinos E.I1. Y3en Ne2.9
Ymé. Crupskos EE. | ./ __—
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MPVMbIKAHUE K OLUTYKATYPEHHOW CTEHE

TpoTyapHasi nnuTKa Ha onopax

PunbTPyOLLNIA CNON- FEOTEKCTUIL
OKCTPY3MOHHbIN neHononmctupon TEXHOHWKOIb
[peHaxHbI CNON-reoTeKCTUNb
| NonumepHas membpaHa TexHoHWUKOJb no npoekty
3alUMNTHBIN CNON- FE0TEKCTUIb
PasyknoHka - apmupoBaHHas LLIM.cTspkka

2K.B. ocHoBaHue

@ KupnunyHas cteHa @ OTnmB 3 ou.ctanu
@ Tapenbyatbin anemeHT TexHoHNKOIb @ MonuypeTaHoBbI repmeTrk TexHoHUKOJTb
@ LLTykaTypka no ceTke

@ MonumepHast membpaHa TexHoHWKOJIb no npoekTy

Pexomerdayuu o ycmpolicmey UHBEPCUOHHOL KpbILLU

Tuem Jluemoe Macwmab

om | Jluem N gokymernmal| [Tognuco
Pupabomar | Opux KA. | /vy~ TMPUMBIKAHVE K OLUTYKATYPEHHOW CTEHE
Paspaboman Jlambiwes C.A. ’5
H.kormp. | Bounos EIL Y3en Ne3.1
Vm 8. Cnupsikos E.E. ,/K;




MPUMbIKAHWVE K KWPMYHOW CTEHE

TpoTyapHas nnuTka Ha onopax

PuNbTPYIOLLIMIA CNON- TE0TEKCTUIb
OKCTPY3MOHHbIN neHononvcTvpon TEXHOHWKOITb

LpeHaxHbI CNON-reoTekcTuIb

MonvmepHasa membpaHa TexHoHWKOJ1b no npoekty

3aLLUNTHBIV CNOW- reoTeKCTUNb

PasyknoHka - apmmpoBaHHas

K.B. ocHoBaHwe

@ MonnmepHas Membpana TexHoHVUKOJTb @

@ Tapenbyartbii anemeHT TexHoHVKOIb @ MonuypeTaHoBbIi repmetnk TexHoHNKOJb
(@) 3kcTpyauoHHbIit neHononucTupon TEXHOMNEKC — (7)

@ OTnuB 13 ou.ctanu

KnpnuyHas creHa

N.cTaxka

AntomrHreBas npuwxmmHas peiika TexHoHNKOIb

BawuTHas obLUMBKa U3 OLMHKOBAHHOMO MeTanna

PekomeHOayuu no ycmpolicmey UH8epCUOHHOLI KpbILUU

Nuem Jluemos | Macwma6
M | Sluem N gokymenmal| llognuce
Pospabomar_| @ucioperko LA. MPUMBIKAHVE K KUPMNYHOU CTEHE
Paspaboman Muxatinudu 4.I"
1. KoHmPp. Jlambiwes C.A.
H. koHmMp. Boiinoe E.I1. Y3en Ne3.2
vVmB. Cnupskos EE. | ./ _—
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MPUMbIKAHWUE K OLUTYKATYPEHHOW CTEHE

K

min 200mm

TpoTyapHas nnuTka Ha onopax

DUnbTPYHOLLNIA CIIOW- FTe0TEKCTUIb

OKCTPY3MOHHbIN neHononuctnpon TEXHOHUKOIb
LpeHaxHbl CNOW-reoTekCcTUb

MonumepHas membpaHa TexHoHWKOJIb no npoekty
3aLUMTHBIN CMON- TE0TEKCTUMb
PasyknoHka - apmupoBaHHas LL.IM.cTaxka

XK.B. ocHoBaHue

@ KvpnuyHas creHa
@ LTykaTypka no ceTke
@ MonumepHas membpaHa TexHoHVKOJb no npoekty

@ MonuypeTaHoBbI repmeTnk TexHoHUKOITb

Pexomerdayuu o ycmpolicmey UHEEPCUOHHOL KpbILU

Tuem Jluemoe

Macwmab

vem. | Jluem N gokymerma| lMognuco
Paspabomar_ | Qucioperko LA MPUMBIKAHUE K OLUTYKATYPEHHOW CTEHE
Paspaboman Muxaiinudu 4.I.
1. KoHmp. Jlamsiwee C.A.
H. koHmp. Boinoe E.I1. Y3en Ne3.3
vVmB8. Crupsikos EE. | /2




MPUMbIKAHWVE K KUPMNYHOW CTEHE

TpoTtyapHas nnuTka

Bannacrt - webeHb NPOMbITLIN

pakumm 20-40mMmM, He MeHee 50MM

PUNbLTPYIOLNIA CNON- FE0TEKCTUIb

OKCTPY3MOHHbIN neHononvuctnupon TEXHOHUKOJTb
e EHaXHbI CNON-Te0TEeKCTUIIb

MNonumepHas memGpaHa TexHoHWKOJ1b no npoekTy
3alUMTHbIV CrOW- re0TeKCTUNb
o PasyknoHka - apmvpoBaHHas LI.M.cTspkka
XK.B. ocHoBaHve

QPOEOEE

MonumepHas membpana TexHoHNKOJb no npoexry
TapenbyaTbin anemeHT TexHoHUKOJb
AntomyHneBas npuxmmHas peika TexHoHUKOIb
KupnuuHas creHa

MonuypeTtaHoBbI repmeTuk TexHoHUKOIb

OTnuB 13 ou.cTanu

[eoTekcTUnMb, NPUKPeNneHHbI kK BepTUKanNbHOW CTeHe

PekomeHdayuu no ycmpoliicmey UH8epCUOHHOL KpbILLU

Tuem Jluemos

Macwmab

vem. | Jluem N gokymerma] llognuco
Paspabomar | Qucioperko LA MPUMBIKAHVE K KUPIINMYHON CTEHE
Paspaboman Muxatinudu 4.I"
1. KoHmp. Jlamsiwes CA
H.koHMp. Bolinos E.I1. Y3es1 Ne3.4
Vme8. Crupsros EE. | /-
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NMPUMBbIKAHWVE K KUPTTMYHOMY TAPAIETY
SACAOHON CUCTEMOWM YTEMJEHUA

6 1 5
—M
— TpoTyapHas nnutka
] - - Bannacrt - webeHb NPOMbITHIV
v . dpakumm 20-40MM, He meHee 50MM
B \ PUNbTPYIOLLMIA CIOW- Fe0TEKCTUMb
B (HaxnecTbl 0b6si3aTe/IbHO CBAPVBAIOTCS rOPSIMMM BO3[yXOM)
5 OKCTPY3MOHHbIN neHononuctupon TEXHOHWKOIb
[peHaxHbl CON-reoTeKkCTUb
! —@ MonumepHaa MmembpaHa TexHoHVUKOJb no npoekTy
3alUMTHbIV CrOW- Fre0TeKCTUNb
PasyknoHka - apmupoBaHHas Ll.MN.cTskka
. X.B. ocHoBaHue
®
|
N
@ CaapHoli wos 30MM @ KocTbinb 13 cranbHoi nonockl 4x40mMm
@ TapenbyaTblii anemeHT TexHoHWKOIb @ OTn1B 13 namnHnpoBaHHoro Metanna TexHoHUKOIb
@ KvpnnyHbin napanet
@ MonumepHas membpaHa TexHoHNKOJb no npoekty
MpymeyaHve: NnpUMbIKaHWE OOMKHO GbiTb 3aMoNHEHO rpaBrMemM
Ha paccTosiHue He MeHee 200MM
Pekomexdauuu no ycmpolicmey UH8ePCUOHHOU Kpbiluu
Jluem Juemos Macwmab
Wm. | Jluem N gokymenmal| lNlognuce
— T / - MTPUMBIKAHVE K KUPTTUYHOMY TMAPATETY C
Paspaboman yxux K.H. gl . v
QACALOHON CUCTEMOU YTEINTEHUA
Paspaboman Jlameiues CA. | CA’a onche oM yT
H. koHMp. Botnoe E.I1. Y3en Ne3.5
Vim 8. Crupsivos EE. |/~

=




OE®OPMALMOHHBIN LLOB 13 TENNOM30NALUMK

TpoTyapHas nnuTka
Bannacrt - webeHb NPOMBbITbIN
dpakummn 20-40MM, He meHee 50MM

PUNbTPYIOLLMIA CNOW- re0TEeKCTUMb

OKCTPY3MOHHLIN neHononuctupon TEXHOHWKOIb

[peHaXHbIN Cron-reoTekCTUb
MonnmepHasa memb6paHa TexHoHUKOJTb no npoekty

3aLUNTHBIN CNON- re0TEKCTUMb

PasyknoHka - apmupoBaHHasi LL.IM.cTskka

XK.B. ocHoBaHune

1000 -1500 mm

@ CsapHoit wos 30 Mm

@ MwuHepanoBsaTHbIV yTennuTens TonwmHon 100Mm
@ CxunmaemMbIn yTennuTenb

@ MonumepHast membpaHaTexHOHNKOJTb

PekomeHayuu no ycmpoiicmey UHEEPCUOHHOU KpbiLU

N gokymeHma

lognuco

QucropeHio 4.A.

JE®OPMALIMOHHBIN LLIOB U3

Avntiman O F

TETII0U301TALMN

Tuem

Jluemos

Macwma6

Paspen 7



TpoTyapHas nnuTKa,rpaBvn

OE®OPMALIOHHBIV LLOB

Bannacrt - webeHb NPOMbITbIN

dpakumm 20-40mMm, He MeHee 50mMMm

PUNbTPYHOLLMIA CINON- re0TEKCTUIb

OKCTPY3NOHHbIN neHononunctupon TEXHOHWKOJSb

[peHaxHbln CIoN-reoTekCTUmb

MonumepHas membpaHa TexHoHUKOJb

———

3aLUNTHbIV CION- FE0TEKCTUIb

PasyknoHka - apmupoBaHHas LL.IM.cTspkka

2K.B. ocHoBaHue

SR

AN

CgapHoii woB 30MMm

7 7 7 77 §
/s P/ 7/ g / s P/ /s / /s
yz / . . . N v / . . yz .
/A /A ks oSN s
A/ A/ 5 g g ks 2 7, /A0
N O/ A/ /o /e /e P/ ED A/ /Y as
4 3 s / Vi / . ) / 4 . s / 7 . e
. N /4 7/ P/ o / /% % /5
/ / / 2 / . , Vs e , Va e .
/' ya / . , / / . , / ./ . / v 7
. /s , / / gAY A% L

MonumepHas membpaHa TexHoHWKOJIb

@ Heroptounii MuHepanoBaHTHbIN yTennutens TEXHOPY®

KOHTaKTHbIN Knen

ﬂpmmeanMe: NpUMbIKaHWe OOJTKHO ObITb 3aNONHEHO rpaBmem

Ha paccTosHue He MeHee 200MM

Pexomerdayuu o ycmpolicmey UH8ePCUOHHOL KpbIUU

N gokymeHma| llognuch

Jluem

Jluemoe

Macwmat

Aeeminimninen 1A A e

FIFAARLIALILAALILL 14 HIAPR




MPUMbIKAHVE KPOBEJIbHOIO KOBPA K MNACTUKOBOW TPYBE

70-100Mm

]W TpoTyapHas nnuTka

Bannacrt - webeHb NpoMbITbIN
pakyun 20-40Mm, He MeHee 50MMm

PunbTpyHOLLMIA CNION- FE0TEKCTUMb

OKCTPY3NOHHbIN neHononnctupon TEXHOHWKOIb

[OpeHaxHbIN CrOW-reoTekCTUNb

MonumepHasa membpaHa TexHoHWKOJIb no npoekty

3aLUNTHbIV CION- FE0TEKCTUIb
Pa3syknoHka - apmupoBaHHas LL.M.cTspkka

K.5. ocHoBaHue

@ MnactukoBas Tpyba,npoxoasilasn Yepes KpoBrio
@ MonunypeTtaHoBbIi repmeTnk TexHoHNKOJb

@ OBGXUMHOIN XOMYT

lO6ka 13 MmeTanna fonxHa nepekpbiBaTb
BEPXHUI Kpal MeTanIM4eckomn rmnb3bl No BeicoTe Ha 70-100mMm

(5) CeapHoit wwios

I‘Ipwmeanme: NpUMbIKaHMe OOJKHO ObITb 3aMOMTHEHO rpasuem

Ha paccTosiHne He MeHee 200MM

PekomeHdayuu no ycmpolicmey UHEepCUOHHOU KpbIWU

wm | fluem

N gokymeHma

llognuck

Paspaboman

®Qucioperko f.A.

e §

Tuem

Jluemos

Macwmab

[PUMBIKAHWE KPOBEJIbHOIO KOBPA K

Paspen 7



MPUMbIKAHME KPOBENBbHOIO KOBPA K FOPAYEWN TPYBE

{

TpoTyapHas nautka

Bannacr - webeHb NPOMBbITHIV
]lw dpakumm 20-40MM, He MeHee 50MMm

PUNbTPYHOLLMIA CIION- FEOTEKCTUMb

OKCTPY3NOHHbIN NeHononuctupon TEXHOHWKOJb

[peHaxHbl CNON-reoTEKCTUIb

@ MonumepHas membpana TexHoHUKOJb no npoekTy
3alUNTHBIN CMON- FeOTEKCTUNb
‘ |
"
_—

70-100 Mm

PasyknoHka - apmupoBaHHas LL.M.ctsaxka
2K.5. ocHoBaHve

S R, S

T

@ [opsvas Tpyba, npoxoasiiasi Yepes KpoBIto
@ TepMOCTONKNI CUNMKOHOBBIN repMeTrK
@ OBXVMHOIM XOMYyT
@ KO6ka 13 meTanna gomxkHa nepekpbiBaThb
BEPXHUWI Kpan rmnb3bl Mo BbicoTe Ha 70-100mMMm
@ MwvHepanoBaTHbIN yTennuTenb
@ MeTtannuyeckas runb3a MpumeyaHve: NpUMbIkaHNe JOMKHO BbITb 3aMNONHEHO rpaBMeM
Ha paccTosHue He MeHee 200Mm

PekomeHOayuu o ycmpolicmey UHBEPCUOHHOII KpbILUL

Tuem Jluemos Macwmab

1IN gokymerma] llognuco

[MPUMBIKAHWE KPOBEJIBHOIO KOBPA K

7} QuciopeHko 1A 1 - .



MPOMYCK SNEKTPUYECKOIO KABEJTA YEPE3 KPOBJIHO

4 TpoTyapHas nnuTka

Bannacrt - webeHb NPOMbITbIN
dpakumm 20-40Mm, He MeHee 50MM

DUNbTPYIOLUMIA CMON- Fe0TEKCTUb

OKCTPY3MOHHbIN neHononuctupon TEXHOHWUKOIb
[peHaxHbI CION-reoTekCcTUb

MonumepHasa membpana TexHoHVKOJIb no npoekty
3alUNTHbIV CHOW- re0TEKCTUNb
PasyknoHka - apmupoBaHHas LI.M.ctspkka
K.B. ocHoBaHuve

(@ 3arHytas metannuueckast Tpyba C MPUBAPEHHBIM CHU3Y driaHLEeM
(2) 3asop 3anuTb MOHTaXHOI! NEHOI!

(3 OGxumHoI XoMyT
(4) NonmypeTaHoBbIit
(5) CsapHoit wos

IMpyMeYaHue: NPUMbIKAHNE [AOSMKHO BbiTh 3aMOSHEHO rpaBUem
(6) dnextpuyeckmit kaGens

repmeTuk TexHoHUKOJIb

Ha paccTosiHne He meHee 200MM

Pekomendayuu rno ycmpolicmsy UHEEPCUOHHO KpbIlLU

Tluem Juemos | Macwma6
Wom. | /1 N I
e e i POMYCK SIEKTPUYECKOTO KABEJTS] YEPE3
paboman Ducioperko A —— KPOBJTO

Paspaboman Muxatinuou 4.,

T. KoHmp. Jlamsiwes C.A.

H. koHMp. Boiinos E.I1. Y3en Ne3.10

Vm 8. Cnupsikos EE. | ./~

Paspen 7



MHOIOYPOBHEBAA BOOOCTOYHAA BOPOHKA (TPOTYAPHAA MITNTKA)

TpoTyapHasa nnouTka
[MNUTOYHBIV KNen

ApwmupoBaHHas LLT. Ctsxkka
PasgenuntenbHbI CoW - NONMATUIIEHOBAs MNEHKa

eoTekcTunb TepmockpenneHHblin TexHoHVKOJb(HaxnecTbl cBapvBatoTCs)

[peHaxHan membpaHa [naHTep
eoTekcTunb TepmockpennenHbin TexHoHUKOIb
OKCTpY3nOHHbIN neHononnctnpon TEXHOHWKOIb

PaspenutenbHbIN crnol - reotekctunb TexHoHUKOIb

MonumepHas membpana TexHoHWKOJIb no npoekty

eotekcTmnb TexHoHUKOJSb, nnotHocTb 300r/M.KB.
ApmupoBanHas LLIM. cTskka

PasyknoHka - kepamant

XK.B. ocHoBaHue

e ® O] m———
7 a2i282 Stiesscastsecssios
> // / / B ) /////5////4
// s . ;// e /////// o

/ e / / 4 /I// //// P p

CgapHoii woB 30Mm
HeapmupoBaHHasa membpaHa TexHoHUKOIb - 1m.k8.
MpwxumHol cbnaHey

©)
@
®
@
®

HapcrtaBHoi anemeHT BopoHku TexHoHVKOJb

®
@ [peHaxHbI hnaHewy
®

(8) Ipasueynosutens

BopoctouHas BopoHka TexHoHUKOIb @ 3anonHUTL MOHTaXHOW NeHon
Tepmokabenb
PeKomeHOauuu o ycmpo(lcmey UHeepCUOHHoa Kpbltuu
Tlucm Tucmos Macwma6
Wem. | Jluem N gokymermal lMognuch

—— T MHOrOYPOBHEBAS BOAOCTOYHAS
Paspaboman | Muxaiinudu 4.T. BOPOHKA
1. KoHmp. Jlamsiwes CA.
H KoHMp. Botinos E.I. Y3en Ne3.11
VmaB8. Crupsvos EE. | ./ __—1




OE®EO

TpoTyapHas nnuTka
MnactukoBast onopa TexHoHVKOJb

PunbTPYOLWNIA CNOW- re0TEeKCTUIb

[peHaxHbI CNON-reoTekcTuIb

BOPOHKA

| QKCTPY3NOHHBIN neHononuctupon TEXHOHNKOIb

|MonumepHas membpaHa TexHoHUKOIb no npoekTy

3alUNTHBIV CIOW- FE0TEKCTUNb
|PasyknoHka - apmMmvpoBaHHasi
|2K.5. ocHoBaHve

.N.cTsbkka

CsapHoW woB 30Mm

HeapmupoBaHHaa membpaHa TexHoHUKOJb - 1m.kB.

MpwxumHon hnaHew
BopocTtoyHas BopoHka TexHoHUKOJTb
Tepmokabenb

@ HapcTtaBHon anemeHT BopoHku TexHoHNKOJ1b
(@) OpenaxHbit hnarey
3awuTHas peletka

(9) MonTaxHas nexa

PexomeHndayuu rio yempoticmey UHEePCUOHHOU Kpbiluu

Jluem Jluemoe Macwmab

M, | Jluem N gokymeHma) lognuch
Paspaboman DuciopeHio .A. BOPOHKA
Paspabomas Muxadnudu 4.I.
1. KOHMP. Jlamsiwee C.A.
H KoHMP. Boiinos E.I1. Y3en Ne3.12
VmB8. Crupsxog EE. | ./

Paspen 7



BOOOCTOYHAA BOPOHKA B MHBEPCMOHHOW KPOBJIE

BannacT - webeHb NPOMbITbIN
cbpakuum 20-40MM, He MeHee 50MM

(PUNLTPYIOLININ CNION- TEOTEeKCTUAb
OKCTPY3MOHHbLIN neHononuctnpon TEXHOHUKOJIb
PEeHaXHbIN CNOW-reoTekCcTUb

MonnmepHas mem6parHa TexHoHUKOJIb
3alUNTHbIV CNON- Fe0TEKCTUMb

Pasyknoxka - apmupoBaHHas LL.IM.cTsxka

DK.B. ocHoBaHune

T}
[T

@ CaapHoii wos 30Mm @ HapcraBHow anemeHT BopoHkn TexHoHUKOIb
@ HeapmuposaHHas mem6pana TexHoHWKOJIb no npoekTy - 1m.k8. @ HpeHaxHbin pnaHey TexHoHNKOMb

@ Mpwx1mHon dnaHel 3awwuTHas peweTtka TexHoHUKOIb

@ BopoctouHasi BopoHka TexHoHUKOJIb @ MoHTaxHas neHa

(5) Tepmokabenb

Pexomerdayuu o ycmpolicmey UHBEPCUOHHOL KpbILU

Tuem Jluemos | Macwmab
vem. | Jluem N gokymerma| lMognuco
[Tewr— E—T) BOAOCTOYHAA BQPOHKA B
Paspabomar | Muxadnudu AT WHBEPCUOHHOU KPOBIJIE
1. KoHmp. Jlamsiwee C.A.
H.KoHmp. Botinos E.I1. V3en Ne3.13
Ym8e. Crupskos EE. | ./ __—




MPUMbIKAHUVE K CTEHE C CUCTEMOW ®ACAOHOIO YTEMNEHNA

®E

TpoTyapHasi nmTka

BannacT - webeHb NPOMbITHIV

cdpakumm 20-40MM, He MeHee 50mMMm

PuUNbTPYIOLLMIA CNON- Fe0TEKCTUIb

OKCTPY3MOHHbIN neHononvcTupon TEXHOHWKOITb
| peHaxHbIVi CNON-reoTekCTUNb

MonumepHas membpana TexHoHUKOJb
3aLUNTHBIV CNOW- re0TEKCTUNb
| PasyknoHka - apmMupoBaHHas
| X.B. ocHoBaHve

.N.ctsxka

KupnuyHas ctena

XXX X XXX _-_\ N
—
7 - - -
]
<
N Q N \ N N Q \ N N
\ N Q \ N Q N N Q
\ \ N \ N
N D N N N N D
N N N N N \ NN
\ N N N N N \ N
\ N N \ N
N > N N D N N N
\ N Q N N Q N N
N N\ N\ N
N N N N N N N N

FepmeTnyHas neHta

3awmTHas o6LIMBKa U3 OLIMHKOBAHHOMO MeTarna

@®
@ OnopHbIN NPohKnb CUCTEMbI YTENNeHns
®
@

(5) MpuxumHas pelika Unu waitca
(6) MonuypeTaHoBbIA repMeTHK

MprMmeyaHne: NnpyMblkaHWe AOIHKHO ObITb 3aronHeHO rpaBuem
Ha paccTosiHne He meHee 200MMm

PekomeHdayuu no ycmpoiicmey UH8epCUOHHOL KPbiLUU

Tuem Jluemos Macwma6

ow | luem N gokymermay llognucs .
T R M MPUMBIKAHVE K CTEHE C CUCTEMON
Paspabomax Nameiwes CA. | & PA CAHHOI-O YTETNERNA
H koHMp. Botinos E.I1. Y3en Ne3.14
vmB. Crupsiros EE. | /72
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METAJTMYECKN NMOOBECHOW XKENOB (BANNACTHASA KPOB/A)

~

CaHaBUY NaHernb

Bannact no npoekty

MogknagoyHbiv cnot TexHoHWKOIb

MonumepHas membpana TexHoHWKOJIb no npoekty

PasgenutenbHbii cnoii - cteknoxonct 100r./M.KB.

XK.B. ocHoBaHune

CsapHoi woB 30MM

JTamuHmpoBaHHbi meTann TexHoHNKOJTb

OKCTPY3MOHHbIN neHononuctnpon TEXHOHUKOIb
MapowusonsaumnoHHbin cnov TexHoHUKOITb
ApmupoBaHHas LL.M. cTsxka

MeTannuyeckuii BO4OCTOUHBIN enob [1ByxcTOpoHsas camoknetowjascs nedta TexHoHNKOIb

Konnak n3 ou. ctann

[eTanb KpenneHns ApeHa)xHoM Nonochbl
[peHaxHas nonoca

@
@
@ MeTannmyeckuii KOCTbINb
@
®
®

[lepeBsHHbBIN aHTUCENTMPOBAaHHbLIN BpyC

PekomeH0ayuu no ycmpolicmey 6annacmHol Kpbitiu

Tuem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognugo
Paspabomes CyunKH. | /7~ METAJITMYECKMNA OLBECHOM XEJOB
Paspaboman Jlambiwes CA. | 7/
Hkonmp. | BounsEl Yaen Ne3.15
vmb. Crupsicos EE. |72




NMPUMBIKAHUVE K KWPTIMYHOMY TMAPANETY (BAINIACTHAA CUCTEMA)

Bannact no npoekty

MoaknagoyHbiv cnovt TexnHoHUKOJb

MonumepHasa membpana TexHoHUKOb

PazgenuTenbHbli crion - cteknoxonct 100r./M.kB.

BIOACAS

OKCTPY3MOHHbIN neHononuctupon TEXHOHWKOJTb

Mapon3onAUNOHHbBIN

cnow TexHoHUNKOIb

DK.5. ocHoBaHve

PasyknoHka - apmupoBaHHas Ll.M. cTshkka

© ©

IR 7%

(1) CsapHoii w

(2) Teneckonmuueckuit kpenex TexHoHNKOSb
@ [ByxcTOpOHHSIA camoknetolasics neHta TexHoHNKOb

oB 30MM

(&) KocTbinb U3 cTankHo Nonock! 4x40Mm
(6) OTrmB M3 nammHMpoBaHHoro MeTanna TexHoHUKOIb
(7) Otaenka cbacana

@ JlepeBaHHbIN aHTUCeNTMPOBaHHbIA 6pyc KupnunuHbiii napanet

PekomeHdayuu no yempolicmey bannacmHol Kpbituu

Tuem Jlucmos Macwmab
tou | uom W gomermal fognucs | oy \ibIKAHVE K KUPTIMUHOMY MAPATIETY B
Paspaboman Cyxux K.H. [t .
Paspatomar | flameiwes CA. | & BAJI/IACTHOU CUCTEME
H KkoHmMp. Boiinos E.IN. Yaen Ne3.16
Vme. Crupsivos EE. |72
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MPUMbIKAHUE K KUPTTMYHOW CTEHE C LUTYKATYPHbIM ®ACALOM

Bannact no npoekry
MoaknagoyHbivi cnon TexHoHNKOIb
Monumepras membpaHa TexHoHWKOJIb no npoekTty

PasgenutenbHbiit cnoi - cteknoxonct 100r./mM.kB.
OKCTPY3MOHHbIN neHononuctnpon TEXHOHWKOIb

MapowusonsaumnonHHbin crnot TexHoHUKOIb
PasyknoHka - apmupoBaHHas LL.M. cTspkka
K.B. ocHoBaHue

N N NN
\\ \\ N . \\
AN NN N N

(@ CsapHoit Wwos 30Mm

@ [IByxCcTOpOHHSA camoknetowasca neHta TexHoHUKOIb
(® Kpenex Tapenbuatbiii TexHoHNKOIb

(@ UWrykaTypka no ceTke

@ Knen konTakTHbI TexHoHUKOJITb

(6) ®uHMwHas oTAenka

@ AntommHneBas kpaesas pevika TexHoHNKOIb
MonnypeTaHoBbIi repmeTnk TexHoHUKOJTb
(9 Kupnuunas crena

PekomeH0ayuu no ycmpolicmey 6annacmHol Kpbitiu

Tuem

Jluemoe

Macwmab

sou | fuem W _gowymerimal llognuge MPUMBIKAHUE K KWPTIMYHOM CTEHE C
Prpabomar CouxKH. | e/~ LUTYKATYPHbIM ®ACALOM B BATINACTHON
Paspaboman | Jlambiwes CA. | [~ CUCTEME
H. koHmp. Botinoe E.I1. Y3en Ne3.17

Vim B. Crupsikos EE. |/~




MPUMbIKAHUE K KUPMNYHOW CTEHE

4 Bannacrt no npoekry

MoaknagoyHbivi cnont TexHoHUKOJITb

MNonumepHas membpana TexHoHWUKOJIb no npoekty
PasgenutenbHbli cnoii - cteknoxonct 100r./M.KB.
OKCTPY3MOHHbIN neHononnctnpon TEXHOHWKOIb

MapowusonsaumnoHHbIn croii TexHoHUKOJTb

PasyknoHka - apmvpoBaHHas LL.M. cTsxkka

XK.B. ocHoBaHue
D @

(D [HsyxcTopoHHsis camoknetoljascs neqta TexHoHUKOIb (5 Koctbins 13 ou.cranu
CsapHoii woB 30Mm

@ Kpenex Tapensyatbin TexHoHVKOJb

OTnuB 13 ou.ctanun

(@) Kupnuutas crena

@ MonnypeTaHoBbIvi repmeTnk TexHoHUKOITb

PekomeH0ayuu no ycmpolicmey bannacmHol Kpbitiu

Tuem

Jluemoe

Macwmab

om | Jluem N gokymernmal| [Tognuco "
Paspatomar i [MPUMBIKAHUE K KMP{'IM‘-IHOM CTEHEB
Paspabomen | NMamewwes CA. | 7 BAJI[TACTHOU KPOBJIE
H. koHmp. Boiinos E.I1. Y3e1 Ne3.18
vmb. Crupskos EE. |7~
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NMPUMBIKAHWNE K CTEHE (3EJIEHAA KPOBIJIA)

%
171040POAHbIV TPYHT yd
TepmockpenneHHbiv reotekcTunb TexHoHWKOJTb(HaxnecTbl cBapyBatoTcs)

[peHaxHbin crnoi - rpasuii unv PLANTER-Life 4

MopknagoyHbiii cno TexHoHUKOIb (npu HeobxoanmocTw)
MonumepHas membpaHa TexHoHUKOJTb

Nno NpoekTy

PasgenuTenbHbl cnowi - cteknoxonct TexHoHWKOIb 100r./m.kB.
OKCTPY3WOHHbIV neHononuctupon TEXHOHWKOIb

| MapounsonaumoHHbiv cnovt TexHoHUKOJTb

PasyknoHka - apmupoBaHHas LL.IM. cTspkka

XK.B. ocHoBaHue
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CaapHoii woB 30Mm

[1ByxcTOpOHHSIA camoknetowasica neHta TexHoHUKONb
Kpenex TexHoHNKOINb

@ AntomunHneBas kpaeBasi pevika TexHoHNKOIb
@ MonuypeTaHoBbI repmeTnk TexHoHUKOITb
@ OnemeHT oTAenku dacana

@
@
©)
@

paBuit npombIThIN bpakumnm 20-40Mm

CreHa

Pexomerdayuu no ycmpolicmey KpbILUU C 36/1EHbIMU HACaXO0BHUSMU

Tuem Jluemos | Macwmab
om | Jluem N gokymernmal| [Tognuyco
Paspatoman Cpux KH. | /2~ [MPUMBIKAHUE K CTEHE
Paspatoman Nlambiwes CA. | &
H. koHmp. Botinoe E.I1. Y3en Ne3.19
vVmB8. Cnupsixos E.E. ,Z/




NMPUMBIKAHUE K MAPATETY (SEJTIEHAA KPOBIJIA)

[noaopoaHbIN FTPYHT

PUNbTPYIOLLWIA CNON - re0TEeKCTUIb TepMockpenneHHbit TexHoHWKOIb (wBebl cBapuBatoTcs

[peHaxHbinn cnon - PLANTER-Life nnv rpasumn @ O

MonknagoyHbivi cnon TexHoHUKOIb (npu HeobxoavmocTu YKIOH d1
—_ 7

MonumepHas membpaHa TexHoHUKOJTb e

no NpoekTy

PasgenuTenbHbIn cnowt - cteknoxornct TexHoHUKOIb
100r./m.kB.

OKCTPY3UOHHbIN NneHononucTupon TEXHOMJIEKC

MapousonaumoHHbiv cnon TexHoHUKOIb
PasyknoHka - apmupoBaHHas LLI. cTspkka
2K.B. ocHoBaHve
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CBapHoii LwoB 30Mm

[ByXCTOPOHHSAS camoknetowasics neHta TexHoHUKOITb
Teneckonuyeckmin kpenex TexHoHUKOIb

[eoTekcTunb TepmockpenneHHbin TexHoHUKOITb
paBui npombIThIn dpakumm 20-40mMm
MuHepanoBaTHbI yTennutens TexHoHUKOJb
MonumepHas membpaHa TexHoHWKOJIb no npoekty

MonnypeTaHoBbIvi repmeTnk TexHoHUKOJb
@ KocTbink 13 ctanbHom nonock! t=3mm

@ dapTyk U3 ou. cTanm

@ [lepeBsHHbBIN aHTUCENTMPOBAaHHbBIN BpyC
@ OTpenka dacaga

@ Mapanet

Pexomerdayuu no ycmpolicmey KpbILUU C 36/1EHbIMU HACaXO0BHUSMU

Tuem Jluemoe Macwmab
’b‘;mpf;fnm ! e i MPUMBIKAHVE K TAPATIETY
— 8 (3EJIEHAS KPOBJTA)
Paspaboman Jlambiwes C.A.
H. koHmp. Boinoe E.I1. Y3en Ne3.20
vVmB8. Cnupakos EE. | /.
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WWW.LOGICROOF.RU

ABTOPU3ALIUA
NOAPAAHBIX OPTAHWU3ALIUH

Kopnopauua TexnoHUKOJIb npeanaraer npoiitu aBTOPU3ALMIO ANs nocneaytoLe-
ro CoTpygHu4ecTea B 06110CTM COBMECTHOrO BbIXoaa HA 06'beKT npyU HAWeMm cop,eﬁcnsun, B BMAe
npepocTtaBneHus 06'beKTOB, OGY'-IeHMSl M KOHTPOJA Ka4eCTBA BbIMOJZIHAE€MbIX pCI6OT MaTepUanamm m
CUCTEMOMM HALWLEro Nnpon3soncTea.

Toprosbie MaptHepbl Kopnopauun TexHoHUKOJIb pns yuactus B TeHaepax, u cneposaTtens-
HO, MOKCMMAQJIbHO MOJIHOTO M FAPAHTUMPOBAHHOIO KOMMIEKCA NMOCTABOK MATEPMASIOB NPUBIIEKAIOT
OAHOrO M3 OBTOPM3OBAHHBIX NOAPSAAYMKOB B JAHHOM TEXHONOrMKU pabor.

ABTOpPM3OBAHHASA OPraHU3ALUs MMeeT MPAaBO npuenekats cneunanmcros Cnyx6bel Tex-
Huueckon Moppepxkn Kopnopaumu pns KoHCynsTAUMIM M NOAAEPXKKM HO 0B6BLEKTAX, OPrAHM3ALMM
MacTep-Knaccos M obyyeHus, a TOKXKE PACCYMTLIBATE HO OCOBble YCNnOBMUS NO COTPYAHMYECTBY B
cdepe NOCTABOK MATEPUANOB.

ABTOPU30BAHHOM OPraHM3ALMM BbIJAIOTCS CTATYCHbIE CEPTUPUKATEI — cepebpsiHbIi, 3010TOM U
NAGTUHOBbLIM, C PA3NMYHBIMU YPOBHSMM MPUBUAETUMI - B 06AACTU CKMAOK U YCNOBUM NOCTABOK, TEX-
HUYECKOM NOAAEPXKKHM, yHACTUS B TEHAEPAX, 0BYUYEHNS CBOUX COTPYAHMKOB.

Bonee noapobHO 03HAKOMMTLCS € MHPOPMALMEN NO ABTOPM3ALMM U NEepeyHEM HEOBXOAMMBIX
BOKYMEHTOB MOXHO Ha canTte Kopnopauuu www.tn.ru .

Yue6Hbie Lentpbl Kopnopauum TexnoHUKOJIb.

Kopnopauus TexhHoHHUKOJ1b npurnawaer nocetmts Hawm ceMmHapsl B y4ebHbIX LeHTpax. ITo
nomoxet Bam noBbICHTb KQYECTBO M HAAEXHOCTb CTPOMUTENbHLIX PABOT C MPUMEHEHMEM HALIMX
U30MIALMOHHBIX MATEPUANIOB, MO3HAKOMMUTbLCS C HOBbIMM TEXHOMOTUSIMM M CUCTEMAMM.

YuebHubie ueHtpol TexHoHUKOJIb pacnonoxeHsl B kpynHbix ropogax Poccun: Mockea (JTio6ep-
ubl), Kazanb, Hoeocubupck, Yoa, PaszaHs.

Bce xenatowme moryT npoitn obyyeHre Mo creaylowmm HANPABAEHMUSAM:
- NIOCKAs KPOBAS U TMAPOU3ONALMS;

- KPOBJIM U3 NONUMEPHbIX MeMBpaH;

- ¢pacagsl;

- CKATHAS KPOBAS;

- TeXHUYECKas U30NALMS.

Mpuém 3aseok Ha obyueHne U aBTOPM3ALMIO NPOU3BOAMTCS Ha canTax Kopnopaumu: www.in.ru
M www.ts.tn.ru, a Takxe no anekTPoOHHOM noute: seminar@tn.ru
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