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MHOOPMALWMA O MPOOYKLUNN

C KaabiM rofom Bce 6osiee aKryanbHOW CTa HOBUTCA Npobiema o6pa30BaHMA HaleAN Ha KPOBAAX 342 HUWA.
Hanbonee onmiManbHbiIM pelweHueM 3Tol npobnembl ABNAETCA CuUCTemMa 3NeKkrpooborpeBa, Ha OCHOBe
HarpeBaTenbHOro kabena. YcTaHOBKAa cucTeMbl 3neKTpooborpeBa MO3BOJIAET He TOJNIbKO 3alWUTUTL NiloAeNn 1
UMyLEeCTBO OT NajieHUs CoCyfleK W nejaHbiX Mblb, HO W YBENUUYATb CPOK CNYXObl 3/1€MEeHTOB KpOBAW,
npefoTBpaTMTb pa3pylleHne KapHU30B M dacafoB 3[4aHUNA, CHU3UTb PacXOAbl Ha COAEpXKaHWe KPOBAU B
3MHUIA Nepuog.

O AHMM 13 COCTaBAAIO WUX CUCTEMBI 3N1IeKTPOO6OrpeBa KpOBM ABNAETC A KpEeMe XK.

[ aHHbIN 3nemMeHT urpaeT 60/blWYI0 POJIb B NPa BUAbHOM, 6€30MaCHOM 1 JONTOBEYHOM 3 KC MJlya TMPOBa HUK BC el
CUCTEMbI B LLeJIOM.

000 "CKM-Bonra" umeeT 60/blIONA OMNbIT MO NPOEKTMPOBa HNIO, YCTaHOBKE 1 TeXHMYEC KOMY 00 Cy>KMBa HUIO
cucTem anektpooborpesa. OnMpaAch Ha CBOW OMbIT, Mbl pa3paboTany KpeneHble 3NeMeHTbl, NO3BOJAI LMe
NpPou3BOAUTb YCTaHOBKY CUCTEM 3NiekTpooborpeBa ObicTpee, KauyecCcTBEHHee, HafeXXHee, B CpPaBHEHUN C

nmMmer wnmMmnca aHanoramn.

MpeunmylecTBO NpoAYyKTa
Kpene>kHble 3a>KMMbl BbIMOJIHE HbI U3 TMOKOTO MaTepuna — Te pMOonaa Cc TMYHOTO 3/1lacToMepa, Yto obecneumBaeT
yno6CcTBO MOHTa)ka, a TaKKe OTCYTCTBME BO3MOXHOCTA MEXaHUYECKOTO MOBPEXAEHNA Kabens, Kak npu
MCMOMIb30Ba HUN MeETaUINYECKUX KpemneXHbIX 3neMeHToB. KoHdurypaums KpenexHblX 3aXMMOB ynpowaeTt u
3Ha UNTeNIbHO YCKOpAeTMpoLecCc MOHTaXa rpetolero Kabena Ha KpoBne 1 B 3JleMeHTaX BOJOCTOYHOMN CUCTeMbI.
O CHOBHbIM MPeNMYLLEeCTBOM ABNAETCA yCTa HOBKA KpPE e KHbIX 32 XKMMOB OTAEJIbHO OT HarpeBa TeIbHOTO Ka 6ens,
nocfie 4yero HarpeBaTeNbHbIi Kabenb NPOCTO 3alyeNiknBaeTcs B CheuuasibHble MNPOYLWKWHbL. [laHHbIN mMeTon
No3BOMAET 3HA YATEJIbHO YNPOC TUTb U YC KOPUTb BbINOSTHE HUE MOHTA XHbIX pa 60T.
Hema ioBa XHbIM ABNSAE TC A 1 LUBE T KP e MeXKHbIX 3JieMe HTOB. ba 30Bbli1 LIBE T 33 >KMMOB - Ye pPHbIil, HO MO Npe J3aKa 3y

Mbl FOTOBbI U3rOTOBUTbL Kpene X Nto60oro uBeTa Ha Ball BbliboOp.

KauecTBo
3anorom pgonroin cnyx6bl Kpenexa KM ABnAaeTcA maTepman, U3 KOTOPOTo OH M3roToBsieH. TepmMonsa C TMYHbIN
3nacTomep ¢ Aob6GaBKkaMU, NMOBbIWA O WUMMK CTONKOCTb K YO, obecneumBaeT BCe Heobxoaumble TpeboBaHMA K

usgenuio. NMopTBepXAeHEM ABNAETCA rapaHIMA 2 rofa Ha BCIO NPOAYKLUMIO.

TexHUUYeCKasi NOgAEPXKA U CEPBUC
Mbl Bcerga rotoBbl nogo6paTh MM 1 HEO6XOAUMOE KOMMYe C TBO KPeMeXXHbIX 3 /Ie MeHTOB MO Ba leMy MpoeKTy,

a Ta KKe faTb KOHCYJibTa MO MO TeXHNYe CKMM BONpOCa M.

HacTtoAawmnn kaTtanor COOepPXNT TOTOBble peleHnA Mo TUMnaM KpenjeHuA HarpeBaTesibHOTO Kab6ensn ona
YCTpOIhCTBa cncrTem BJ'IEKTp0060I'pEBa. Hapgeemcs, 4to oH NOCNYyXNT y;lO6HbIM NCTOYHUKOM VIHd)OpMa umn ona
KOHEYHOTO Nonb3oBaTeNA, MOHTAa XHNUKOB, 3 N€ KTODUKOB N NP OEeKTUP OBLLNKOB.

Bbibrpaa kpenex KM, Bbl noflyya eTe Ka YeC TBO, Ha 1€KHOC Tb, [OIFOBE YHOC Tb U 3 C TE TUYHBIN BHE LWUHUIA BUL.
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Tuun 1

TNNOBble pewleHNA.

1.TUMOBbLIE PEWWEHWNA KPEMNNMEHNA HATPEBATEJIbHOTO KABEJTA

TAN 1. KAPHNU3 CKATHOW KPOBJU

OnucaHne.
KpenneHune HarpeBaTenbHOrO Kabena Mo Ka pHU3Y CKaTHOW KPOBAM NPOU3BOAUTCA C UCMOMb30Ba HUEM 3a KUMa
KM/K-2, KaK MOKa3aHO Ha cxeme.
3aK1UM NOAXOAUTANA KpenaeHnA 6 0NbWNHCTBA CaMOpPETyNNPYeMbIX M Pe3UC TUBHbIX Ka beneil.
MoHTa X HarpeBaTe/IbHOTO KabenAa genuTcA Ha ABa dTana:
1.YcTaHOBKa 3a’KMMOB.
2.MurKcauma HarpeBa TeIbHOTO Ka 6ens B cneuunafibHble NPOYLWUHbI.
3aXVM MMeeT ABe MPOYLWWHbI, BEPXHIOW U HUXHIOW. Mepen ycTaHOBKOW HeobxoAMMO pa3fenutb ero no
cneumnasibHOM Ha CeyYKe Ha 3a’kKume.
MpoywwnHa 3axuma KM/K-2 nmeeT onmopHyl M NOABUXHYK 4YacTb. OMopHasa yacCTb NMpefHa3HauyeHa AnAa
Ha[leXXHOTo YyAepXMBaHMA HarpeBaTeNbHOro Kabena B roOpu3OHTaNbHOW MAOCKOCTM. [MoaBMXHaAA vacTb
nosBonAeT 3aduUKCMpoBaTb HarpeBaTesibHbIi Kabenb B MNpoywwWHe, a TaK Xe yaepxumBaeT Kabenb B
Be PTUKA IbHO W MOC KOC TW.
OpvH 3axum KM/K-2 yaepiKnBa et TAHYLLee rOPMU3OHTaibHOEe ycunme B 42 Kr, 3TOro f0CTaTOYHO ANIA Ha e XHON
duKCcaunm HarpeBaTebHOTO Ka bens.
MaTepuan nsgenma no3BondeT oCyLleC TBAATL MOHTa XHble paboTbl Npu TemnepaType He HuMXKe MuHyc 35 C, a
Ta KXKe OCHaleH cneyranbHbIMKU f06aBKa MU, 06eCneyrBa o LWMMK CTONKOC Tb K yNibTpa G noneTy.
KpenneHue 3axuma KM/K-2 K Kposne.
MpenycmoTpeHO ABa BapuaHTa KpenneHna 3aKuma K KpoBsne:
1. MeTof CKBO3HOI QMKCaLMM 3aKUMa K KPOBEIbHOMY MOKPbITMIO, C MOMOLIbl0 KPOBEJIbBHOTO CcamMopesa,
3aKnenokn T.4. laHHbIi cnocob obecneymBaeT Ha eXXHY0 GUKCa LMo 3aKUMa .
Ona obecneyeHnAa repmMeTMYHOCTM KPOBENBHOTO TMNOKPbLITUA, Heob6XoAMMO WCNONb30BaTb B MecTe
NPUMbIKa HAA 3aXMMa K MOBEPXHOCTM KPOBAM CNeuuasibHble NIeHTbl, TepMeTUKN 1 MaCTUKKU, Hanpumep,
neHTy 6UTYyMHYt0 TexHO HuKonb.
2. MeTop npuknerBaHUA 3a>KMMa NPV MOMOLLK CMeLumnaibHOTo Knes.
[ aHHbIN MeTo[ MeHee Ha[eXHblll, YeM CKBO3Haf GpUKCaLWA, HO OH MO3BOJAET MUCKIUYATb BO3MOXKHOC Tb
npoTeuyKkn BOAbl Yepe3 OTBEPCTUA OT CaMOpe30B.
MeTon npukneuBaHWA He MO3BOMAET OCYLWECTBAATL PabOThl MPW MUHYCOBbIX TeMMepaTypax, TaKkke ecTb
orpaHNYeHMA NO MOKPbITUIO KPOBAW, HAaNMPUMep, Ha KPOBJie N3 OUTYMHON YepenuLbl Ha feXHoe KpenneHune
3aXMmMa MeTo[0M NPUKIEeBa HUA OCYLLeCTBUTb HE NOYUNTC A.
Hema noBa XHblM ABNAETC A YKNOH KPOBMY N Ha IMuMe CHeroyfepKuBa toWux yCTponc 18. YKnoH 6onee 30 % un
OTCYTCTBME CHeroyaepXuBatoLWwmx YCTPOWCTB HeraTMBHO BAUAIOT Ha HAaAEXHOCTb KpenaeHWA [aHHbIM
cnocobom.
Mprmep pacueta HEOOGXOAMMOTO KONMMYECTBA 33 KUMOB.
NcxoaHble faHHble:
1.4 nnHa o6orpeBaemoro yyacTka - 10 meTtpoB (L).
2.PaccToAHMe MeXay BUTKA MU HarpeBaTeNibHOTo Kabensa ("waryknagku") -0.1m (A ).
3.BbicoTa ob6orpeBaemMoro yyacTka no ckaTy Kposnau - 0.5 m.
Pacuet
Xwr=L/A/2
50 wt=10/0,1/2

Mpn BbicoTe ob6orpeBaemoro yuyacika 6Gonee 0,5 M pekomeHAyeTCA YycTaHaBAMBaTb MNPOMEXyTOUHOE

KpenneHue. B Takom cnyyae ¢opmyna fns pacyeTta 6yaeTBbimAgeTb Ta k:
Xwr=L /A
100 wt=10/0,1
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1.TMMOBbLIE PEWUEHWNA KPEMNNEHWNA HATPEBATEJIbHOTO KABENA

TUN 2. BOOOCTOYHbIN XENOB

OnucaHwue.
KpenneHue HarpeBaTeNIbHOTO Kabens Mo Kpato CKaTHOW KPOBU NPOK3BOAUTC A C UCMONb30Ba HUEM 3aXuma KM/
B1-6, Ka K MOKa3aHO Ha Ccxeme.
3a XXMM NOAXOAUT ANA KpenneHna 60MbWNHCTBA CaMOpPETyNNPYeMbIX M Pe3UC TUBHbIX Ka 6eneil.
MoHTa X HarpeBa Te/IbHOTO Kabena JenuTCA Ha [1Ba dTana:

1.YcTa HOBKa 3aXUMOB.

2.QuKcauna HarpeBaTeNIbHOTO Ka 6ensi B Cneumna ibHble MPOYLWHbI.
3aXUM VMMeeT WecCTb NMPOYWMH, a TaK Xe KPIK, KOTOpbil no3sondeT GpUKCMPOBATb 3a>KUM B BOAOCTOYHOM
Xenob6e. 3axnm npefHa3HayeH ANA YyCTaHOBKU B xenoba pa3Horo frameTpa, ofHakKo, ecnv anameTp xenoba
MeHee 180 MM, nepefl yCTaHOBKOIW HEOOGXOAMMO MPOBECTU MPUMEPKY 3aXnmMa U OTAENUTb JIMILIHIOK YacTb
3aXuma.
3axnum KM/B1-6 nmeeT C TbIkOBOUYHbIN Na 3, NO3BONAIO W COe AUHATb Pa 3Hble BUAbl 3a Xnmos KM.
MpoywwuHbl 3axnma KM/B1-6 no3BonsAioT 3aKpenuTb U paBHOMEPHO pacnpefenntb B xenobe Ao wect "HUTOK"
HarpeBaTeNIbHOTO Ka b6ens.
OCHOBHbIM Ha3Ha4yeHMEeM 3a)uUma ABNSETCS pPaBHOMEpPHOe pachnpefefieHVe HarpeBaTesibHOrO kabens B
BOJOCTOUYHOM XeJsiobe, NpepoTBpallatoulee nepeceyeHne "HUTOK" rpetowiero kKabena mexagy coboil, ogHaKo U
byHKUMA KpenneHua Kabena ToXe NpuUCyTcTByeT, €& MokKa3aTeNb paBeH 1,2 Kr ycwnua MPUNOKEHHOMY K
HarpeBaTeNlbHOMY Kabesnilo B CTOPOHY BbiTaJIKBa HUSA €ro M3 MPOYLWUHbL. D TOT0O AOCTAaTOYHO [ANA HAJeXHOW
dVMKCauum HarpeBa TeIbHOTO Kabefia B BOAOCTOUYHOM KeJiobe.
MaTepuan msgenva No3BosseT OCyleCTBAATD MOHTa XHble paboTbl Mpu TemnepaType He Huxe MuHyc 35 C, a

TaKXe OCHalleH crneumnanbHbiMy 4062 BKa MU, 06ecneunBa o WMIM C TOMKOC Tb K yibTpa G uoneTy.

KpenneHue 3axmuma KM/B1-6 B BOLOCTOUYHOM X enobe.

B xenobe 3axum pacnonaraetcAa TakuM o6pa3oMm, UYTO AOMOJSIHUTENIBHOTO KpernsieHua He TpebyeT, BCcTaeT
"B pacnop". C OOAHOW CTOPOHbI OH 3alWeNiKMBaeTCsA NPY MOMOLKN KPOKAa Ha 3aXxume, ¢ o6paTHON CTOPOHDI
ynupaeTcs B OTBETHYIO Ya CTb BOJOCTOYHOTO Xenoba.

B HekoTopbix MecTaX, TaKMX KaK BOLOCTOYHAA BOPOHKA, Yyron »enoba, pekomeHAyeTCcs MNPOU3BECTM
MeXa HuyeC Koe KpenjeHune 3axnuma, He HapyLlaa repMeTUYHOC Tb Kenoba.

3axum KM/B1-6 nopgxoawt pns OONbLWIMWHCTBA BOLOCTOYHbIX CUCTEM, WCMOMb3YyeMbIX B TpPa’kgaHCKOM
cTpouTenbC TBE.

PeKomeHnyemoe paccTOoAHNE Me XAy 3aX1nMma MU - He 6onee 500 mm.

MNprumep pacyeta HEOOGXOAMMOrO KONMYECTBA 3a KUMOB.

NcxonHble faHHblE:
1.0 nnHa o6orpeBaemoro yyacTka - 10 meTtpoB ( L).
2.Konunuye c T8O BOJ0CTOUYHbIX BOPOHOK Ha o6orpeBaemMom yyacTke -2 wt. (A ).
3.KonnuectBo yrmoB xenoba Ha oborpeBaemMom yyacTtke - 1 wT. ( B).
4.PaccTtoaHne mexay 3axnumamm-0,5m (C ).

Pacuem
Xwrt=L/C+A+B
23 wTt=10/0,5+2+1
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1.TUMOBbLIE PEWUEHWNA KPEMJTEHWNA HATPEBATEJIbHOTO KABEJTA

™TnNn 3. BOOOCTOYHAA TPYBA

OnuncaHwue.
Ecnn BepTUKaNbHbIA yya CTOK BOJOCTOYHONM TPyObl 6osee YeTbipex METPOB, NPOM3BOAUTL CMYCK HarpeBaTelbHOTO
Ka6ena B Tpyby HY>KHO C MCnonb3oBaHMeM 3axuma KM/Tu Tpoca B MBX o6onouke 2/3 MM (2 MM - fuameTp CTa IbHOTO
Tpoca, 3 MM - AUaMeTp CTalbHOTO Tpoca ¢ 06ooykoir 13 MBX). 3 To HYy>KHO ANA Nepefia M Harpy3KkM oT Beca Kabena
K TPOCY, YTO 3Ha YATENIbHO MPOANNT CPOK CNYKObl CUCTEeMbI 3NeKTpooborpeBa, a Takke NpeAoTBpa TUT NOBPeE XA eHne
n "pacTamMBa HUe " HarpeBaTe NbHOTO Ka bena.
3aKUM NOAXOANT ANA KpenneHnA 6 oNbWIHCTBAa CaMOPETyIMPYeMbIX U pe3KCTUBHbIX Ka 6ene.
MoHTa X HarpeBaTeIbHOTO Ka6enAa B BOJOCTOYHON Tpy6e [eNINTCA Ha HeC KOJIbKO 3Ta MoB:

1.3amep ANNHBI BOJOCTOYHON TPYObl.

2.MofroToBKa HarpeBaTebHON ceKuum u Tpoca B [IBX o6onouke.

3.YcTaHOBKa 3aKMMOB Ha HarpeBaTeJibHYI0 CeKLuIo.

4.3anpeccoBKa TpoCa B CMewyuanbHbIf Na 3 3aXnma.

5.CNyCcK roToBOM KOHC TPYKUUM B BOAOCTOUHYO TPYOY.

6.DuKcauyma Tpoca B BEPXHEN Ya C TN BOAOCTOYHO TPYO bl.
3aXVM UMeeT ABe MPOYLWNMHb, a TaKKe Ma3, B KOTOpPbI 3anpeccoBbiBaeTcA Tpoc B MBX o6onouke. MpoywmHbl
OCHalleHbl CneumanbHbIM paclWwypeHnem B MecTe Bxofa kKabensa, Ana npocton n ynobHoN ¢ukcaumn
HarpeBaTe/lbHOTO Ka 6enA.
3axum KM/Tno3BonseT3aKpenuTs B BOAOCTOYHON Tpyb6e A0 ABYX "HUTOK" HarpeBa TesIbHOTO Ka bens.

OCHOBHbIM Ha3HauyeHMWeM 3aXMma ABNAeTCA Mepefaya TAHyWeEW Harpyskm OT Kabena K Tpocy. TakkKe 3aXum
paBHOMEpPHO pacrnpepenseT HarpeBaTeNibHbIN Kabenb B Tpybe M npefoTBpalyaeT nepeceuveHne Kabena mexpy
coboi.

OpawuH 3axum KM/TBbigepxnBaeT:

- TAHYLWYIO BePTUKa IbHYIO Harpy3Ky Ha Tpoc - 15 kunorpamm 400 rpa mm.

- TAHYLWYI BepPTMKAaJIbHYI Harpy3Ky Ha Kabenb (2 "HutkM") - 24 kunorpamma 200 rpaMm - Ha JaHHbIA NOKa3aTesb
MOXeT TMoBAUATL [fuameTp, ob6onoyka u TN Kabena. WcnbiTaHMA nNPOBOAMANCH C  WCMOMb30BaHUEM
CcaMoperynMpyemoro HarpeBaTelbHOTO Ka 6ens, pa3Mmep ceyeHusa kabena- 13,5 x 6 mm, o6onouka - nonnone duH.
PekomeHAyeTCA yCcTaHOBKA 3aXMMOB Ha HarpeBaTeslbHYl0 CeKLMWI0 Ha pacCcToAaHUN He 6onee 500 Mm fpyroTapyra.
Takium o6pa3om MosiyyaeTcs, YTo OAUH MeTP KOHCTPYKLMM BbifE€PKMBA T BEPTUKa JIbHYIO Harpy3ky B 30 KnnorpamMmm
800 rpamm, fecATb MeTpoB - 308 Kniorpa mm.

MaTepuan nsgenuna nossonAeT ocCylecCTBAATb MOHTa XHble pab6oTbl NpU TeMnepaType He HuUXe MuUHyc 35 C, a Takke
OCHalleH crneuunanbHbiMm fobaBKka MK, o6ecneunBa o LWMU CTONKOC Tb K ynbTpa G noneTy.
YcTaHoBKa 3a)kuma KM/TB BofgocTouHOI Tpy6e.
YCTaHOBWTb 3aXXUMbl Ha HarpeBaTesibHYl0 CeKUuWio, MPOM3BECTM 3aMpecCcOoBKy Tpoca. 3anpeccoBKa Tpoca
NPON3BOAUTCA WAPOKOWN (He MeHee 7 MM) MPAMOLWANLEBON OTBEPTKON, NyTEM CUNBHOTO Ha»aTiA Ha TPOC B MecCTe
BXOAa TpocCa B Nas3, [0 3allenkmBaHWA Tpoca B Nase. TakkKe, 3aNpecCOBKY MOXHO MPOW3BECTN APYrMHU
NOAPYYHbIMU MHCTPYMEHTaMu, Hanpumep nnockorybuamu. MNMocne 3Toro Heo6XoAMMO OMYCTUTb KOHCTPYKLUIO B
BOJOCTOYHYIO TPY6Y 1 3a MKCUPOBaATb TPOC B BEPXHE W Ya C TV TPYO bl.
Mpumep pacyeta HeO6XOAMMOTO KONMYECTBA 3a>KMMOB.
McxoaHble gaHHble:

1.4 nnHa o6orpeBaemoli Tpy6bl - 10 meTpoB ( L).

2.PaccToAHne mexpay 3axumamu - 0,5m (C ).

PacueT
Xwtr.=L/C
20 wt. =10/0,5




1.TMMOBbLIE PEWUEHWNA KPEMNNEHNA HATPEBATEJIbHOTO KABENA

TN 3. BOOOCTOYHAA TPYBA

Puc. 1 (O6wwni Bug) Puc. 2

N . I—

|

L W 77
%Y Jaxurs kT

P I |
i ] \H il v }ﬁwc & 118X oonowwe 2/3
' '5 HazpebamesHeill Kade/ib
|
I
Saxum kM/T
bl L S

nina

Pnc. 4 (KpenneHne HarpeBaTenbHOIO A |

500

Kabena c ncnonb3osaHnem 3axmma KM/3T, \ |

CnnBHoOe KOJ‘IeHO)
Puc.5 (3axum KM/T)
Hazpebame/ibHbill Kaoe/k

Facupere Gris LaooHou
YOMaHOOKY HAZ0e0ame/bHOZa
KAOE/

/ [Tas dps mpoca 6 1BX 23
i ,.?“‘“'m__ [poyunma 3axuma
R /\, P
\ /7 \, N k”f/f*”fr

L7 N
- ) 2
,I'.—d-" _‘__,_-F-"
|

/

Tmnn 3

N
(L
Y, e ! _,——""
g\ 500 _—

I'\’______f-" =2

Jaxum KM/3T

TNNOBbLIE peweHNA.




Tun 4

TnnosBble peweHnA.

1.TUMOBbLIE PEWUEHWNA KPEMJTEHWNA HATPEBATEJIbHOTO KABEJTA

TMN 4. EHO OBA

OnucaHxne.
EHfOBa 3TO KOHC TPYKTUBHbIV 3 Ie MEHT KpOBNN, BHYTPEHHUI Yron, o6 pa 3y Wwuninc A B MecCTe CTbIKOBKM [1BYX CKa TOB UJU
npuneratlwen K KDOBEIbHOMY MOKPbITUIO CTeHbl 3gaHuA. B eHgOBY cXxopATca, U No Hel oTBOAATCA aTMOCpepHble
ocapkKu, nonaBlive Ha obpa3ylouwmne eé cKaTbl, YTO NMoJBepraeT eHAOBY 3Ha UYMTE IbHbIM Harpy3kam. OHa 6ornblie U
JOonble JPYrMX YacTel KPOBAW UCMbITbIBAaEeT KIMMaTuyecKkoe BO34eNCTBME WM Harpy3Ky OT CKOMUBLIETOCA CHera u
nbpa.
[ ns oTBOAa BOAblI C €HAOBb B OpraHU30Ba HHbI BOJOCTOK 3TOT yua CTOK KPOBNM HY>KHO ob6orpeBaTb, KaK npaBsuio,
nNpoKnaabiBatloT OT ABYX 4O WeCTN "HUTOK" HarpeBaTeIbHOTO Ka 6ena BAONb eHA0BbI, ANIMHA o6orpeBaemMoro yyacTka
cocTaBnAeT 2/3 oNUHbI € HO OBbI.
KpenneHune HarpeBaTenbHOro Kabensa B eHQOBE NMPOU3BOAUTCA C UCMONb30BaHMEM 3axuma KM/Y n KM/K-2. 3axum
KM/Y ycTaHaBnmBaeTCA BAONb €HAOBbI, PaCCTOAHME MEXAY 3aKUMaMU He AOJIKHO npeBblwaTe 500 mm. 3axum KM/
K-2 ycTaHaBnvBaeTCs B BEpPXHEN 1 HUXKHE YaCTM 06 orpeBaemMoro yya cTka, Ka Kk MoOKa3aHO Ha cxeMme.
OcCHOBHOe Ha3HaueHue 3axuma KM/Y aBnaeTtcAynepxnBaHne n paBHOMepPHOe pacnpepeneHne HarpeBaTebHOTO
KabenaseHgoBe.
Ha3HaueHune 3axuma KM/K-2, 3To ygepxrnBaHMe neTenb HarpeBaTe/bHOTO KabenAa B BepPXHEW W HVXKHEN YacTu
oborpeBaeMoOro yyacTka.
3a’KUM NOAXOAUT ANA KpeNneHNA 6ONbLIMHCTBA CaMOPETyIMPYeMbIX U Pe3KCTUBHbIX Ka 6ene.
MoHTa X HarpeBaTebHOTO KabenAa gennica Ha gBa 3Tana:
e YCTaHOBKa 3aXMMOB.
o QuKcauva HarpeBaTeNIbHOTO Ka6ens B CneumnafibHble NMPOYLWUHbI.
MaTepwuan nsgenna no3BonseT OCyLeC TBAATL MOHTa XHble pab6oTbl Npy TeMnepaType He Huxe MuUHyc 35 C, a TakK xe
OCHaleH cneynanbHbiMn fo6aBKa MK, o6ecneymBa o LWUMK CTONKOC Tb K yNibTpa G noneTy.
KpenneHue 3axkuma KM/K-2 K KpoBre.
MpenycmoTpeHO ABa BapuaHTa KpenneHna 3aKuma K KpoBne:
1. MeTop CKBO3HOW GUKCaLMN 3a>KMMOB K KPOBEJbHOMY MOKPbITUIO, C MOMOLLbO KPOBEJIbHOrO camopesa,
3aKnenokn T.4. [1aHHbI cnocob obecneymBaeT Ha JeXHYO GUKCaLMIO 3aKUMa .
Ona obecneyeHNa repMeTMYHOC TN KPOBEJIBHOTO MOKPbITUA, HEOOXOA4MMO MCMOJSIb30BaTh B MeCTe MPUMBbIKA HUA
3a’KMMa K NOBEPXHOCTU KPOBAW CMelunasibHble NIeHTbl, FepMeTUKMA U Ma CTUKU, HanpuMep NeHTy 6UTymMHyto TexHo
Hwnkonb.
2. MeTop npuKknenBaHUA 3aKKMMa NPW MOMOLM CNeLlnaibHOTo Knes.
[l aHHbI MeTo, MeHee Ha i eXHblil, YeM C KBO3Ha sl $ MKCa L1sA, HO OH NMO3BOJIAET UC KITIO YATb BO3MOXHOC Tb MPOTe UK
BO/Jbl Yepe3 OTBEPCTUA OT CaMOpPE30B.
MeTop npuknevBaHUA He MNO3BOMAET OCYWeCTBAATb PaboThl NPU MUHYCOBbLIX TemnepaTypaX, TaK e ecTb
OrpaHNYEeHNA MO MOKPbITUIO KPOBAW, HaMpuMMep, Ha KpoBine K3 GUTYMHOI Yepenuubl HaJeXXHoe KpenneHue
3aXnmMa MeTof oM NPUKIenBa HNA OCYyL e C TBUTb HE NOYUNTC A.
HemanoBa kHbiM ABNAETCA YKIOH KPOBAM U HaNWuMe CHEroy[epXMBaloLWmnX YyCTPONCTB. YKNoH 6onee 30 % u
OTCYTCTBME CHETOYAE PXKMBa 0 WX YyC TPONC TB HEra TUBHO BAMAIT HA HAa AeXHOC Tb KpenieHUA Ja HHbIM CMNOCOo60M.
MNpumep pacyeta HEOO6XOAMMOTO KOIMYECTBA 3aKUMOB.
NcxonHble faHHble:
1.AnvHa eHOOBbI - 9 M.
2. nnHa ob6orpeBaemoro yyacTka (2/3 eHpoBbl) -6 M (B).
3.PaccToaHne mexpy 3axumamm-0,5m (C ).

4.Konnyec 180 "HNTOK" HarpeBaTeNIbHOTO Kabena -4 wt. (A ).

PacueT
X1 (KM/Y)wtr.=B/C *2 X2 (KM/K-2) wt.=A /2
24 w1.=6/0,5*%2 2wr.=4/2
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1.TUMOBbLIE PEWUEHWNA KPEMJTEHWNA HATPEBATEJIbHOTO KABEJTA

™mn 5. KANEJbHUK

OnucaHue.

KanenbHWK — yrmmoBaA nnaHKa, B 60OMblIMHCTBE ClyYyaeB U3roTOB/leHa M3 OLMHKOBAaHHOW CTafiK, KOTOPYIO KpenAT K
Kpa o Ka pHM3HOTO CBecCa Mo BCel JnunHe.

Heo6xopgumocTs B ob6orpeBe KamneslbHUKa MNOABAAETCA B Cjllydyae OTCYTCTBMA OpPraHM3OBaHHOIO CTOKa BOAbI
(BOJOCTOYHON CUCTEMbBI), MPU HaMUYUN BOJOCTOYHOTO XeJloba 06OrpeB KanejbHMKa He ob6GA3aTeseH, OfHako B
HEKOTOPbIX C/yvyasx, KOrga WMpUHA KanesbHMKa 6onee 100 MM HYXXHO NpeAyCcMOTpeTb 060rpeB fa’ke C HanMunem
BO/1OCTOYHOTO Xenoba.

KpenneHve HarpeBaTe/IbHOTO Kabens Ha KanesibHMKe NMPOW3BOAUTCA C UCMONb30BaHMEM 3axnuma KM/Y. PacctosaHne
MeXAy 3axXMMaMu He [OJKHO npesbiwaTts 250 mm. 3axum KM/Y ycTaHaBniMBaeTCA Ha BCeN MNPOTAKEHHOCTW
KamenbHWKa Ha pacCcToAHUN He 6onee 250 MM ApPYroTApYyra, Ka Kk Noka3aHoO Ha cxeMme.
OCHOBHbIM  Ha3HauyeHumem 3axuma KM/Y aABnAeTcA y[aepxuMBaHMe U paBHOMEpHOe pacnpepeneHue
HarpeBaTe/IbHOTO Kab6e A Ha KaMebHUKe.

3a XUM NOAXOAUT ANA KpenneHUA 6 0NbNHCTBAa CaMOperynnpyembIX U pe3nc TBHbIX Ka bene.

MoOHTa X HarpeBaTeIbHOTO Ka6ena aennMTca Ha ABa dTana:

e YCTaHOBKa 3aXMMOB.

o Oukcauma HarpeBaTeNbHOTO Ka6ena B CMeLunaibHble MPOYLLMNHBbI.

MaTepwuan n3genva no3sBonseT OCyLie C TBAATb MOHTa XKHble pab6oTbl Npy TeMnepaType He Huxe MuHyc 35 C, a TakK xe

OCHalWeH cneynabHbIMK fo6aBKaMKU, 06ec neunBa o WUMM C TOMKOC Tb Kyﬂprad)l/lOJ'IETy.

KpenneHune 3axuma KM/Y K KanenbHuKy.

3akpenutb 3akum KM/Y ¢ nomolybio KpOBeNbHOrO Camope3sa, 3aknenok M T.4. [laHHbin cnocob obecneumBaeT
Ha JeXHyl PpUKCaLumio 3aXuma.

Ona obecneyeHNas repmMeTMYHOCTN KPOBEBHOTO MOKPbITUA, HEOOXOAMMO MCMONb30BaTh B MecCTe MPUMbIKa HUA
3a’)KMMa K MOBEPXHOCTU KPOBAW CNEeLMasibHble NIEeHTbl, FEPMETUKM U MaCTUKW, HanpuMep NeHTy 6UTYMHYy TexHo

Hukonb.

Mpumep pacuyeTa HeEOGXOAUMOTO KONIMYECTBA 3aKMOB.
MicxogHble gaHHble:
1.0 nvHa KanenbHuka - 10m ( L).
2.PaccToaHne mexpy 3axxumamu - 0,25m (C ).
3.Konnyec 18O "HUTOK" HarpeBa TeIbHOTO Kabena - 2 WT.
4. llnpunHa KanenbHUKa - 80 Mm.
Pacuer:
Xwr.=L/C/2

B cnyuvae, ecnn wupurHa KanenbHuka 150 mm.
Xwr.=L/C
40 wt.=10/0,25
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1.TUMOBbLIE PEWUEHWNA KPEMJTEHWNA HATPEBATEJIbHOTO KABEJTA

TMN 6. BOOOCBOPHbBIN NTOTOK

OnwncaHue.
Bopoc60pHbI NOTOK - 3TO KOHCTPYKTUBHbI 3N1€MEeHT KPOBAW B BUAE Yrojka, W3roTOBNEHHOTO, KaK npaBuno, u3
OUMHKOBAaHHOWN cTann. Ha3HauyeHre >Toro s3fnemeHTa - C60p OCaKOB CO CKAaTOB KPOBAM UM HamnpaBneHue ux K
OAVIHOYHbIM BOJOCTOYHbIM BOPOHKA M.
[ na otBOAa BOAbLI M NpefoTBpaLleHUA 3a Mep3aHMA JIOTKOB MX HY>XHO ob6orpeBaTb. Ya e BCero npoknapabiBatoT no
BC el AJIHe BOAOCHOPHBIX TOTKOB HAa rpeBa TeJibHbIV Ka 6eb OT ABYX "HUTOK".
KpenneHune HarpeBaTenbHOTO Kabensa B BO4OCHOPHOM NIOTKE MPOU3BOAUTCA C UCMONb30Ba HMEM 3axuma KM/3B.
PaccTtoAanne mexpay 3aXumamm He [OMKHO npesBblwats 500 mm. 3axum KM/3B yctaHaBnumBaeTcA Ha BCeWn
NPOTAXEHHOC TV BOAOCOOPHOTO JIOTKA, Ka K MOKa3aHO Ha CXeMe.
O CHOBHbIM Ha3HauveHneMm 3akuma KM/3B aBnAaeTcA KpenseHne 1 paBHOMepHOe pacnpepesieHne HarpesaTeIbHOTO
Ka6enaBBOJOCOOPHOM NOTKE.
3aK1M NOAXOAUT ANA KpeneHUA 6 ONbIMHC TBA CaMOpPETYIMPYeMbIX U Pe3UC TUBHbIX Ka 6enei.
MoHTa X HarpeBaTenbHOrO KabenagennicAHa gBa 3Tana:

« YcTaHOBKa 3aXUMOB.

o QuKcauna HarpeBaTeNIbHOTO Kabens B cnewumnaibHble NPOYLUHbI.
MaTepwnan nsgenua nossonseT ocyleC TBAATb MOHTa XHble pa6oTbl Npu TemnepaType He Huke MuUHyc 35 C, a TaKkKe

OCHalWweH cneuvaJibHbIMA no6a BKa MW, obecneunsa o wnmn CTOWNKOC Tb Kyﬂpra(I)VIOﬂeTy.

KpenneHue 3axuma KM/3B K kKposne.

MNpenycmoTpeHo ABa BapuaHTa KpenneHus 3aXumMa K KpoBne:
1. MeToa CKBO3HON GUKCaULUN 3a’KUMOB K KPOBEJIbHOMY MOKPbITUIO MpK MOMOLMN KPOBENbHOTO Camopesa,
3aKnenok u T.4. [laHHbln cnocob obecneurBaeTHageXHyO UKCa LMo 3aXnmMa.
O na obecneyeHna repMeTUYHOCTA KPOBEJIBHOTO MOKPbLITUA HEOOGXOAMMO MCMNONb30BaTh B MeCTe MPUMbIKa HUA
3a’KMMa K NOBEPXHOCTV KPOBAWU CMeumnaibHble NeHTbl, repMeTUKA 1 MaCTUKW, Hanpumep feHTy 6UuTymHyto TexHo
Hukonb.
2. MeTop nNpuKnenBa HXA 3aKMMa NPU NOMOLLKX CNeLlmnaibHOro Knes.
[ aHHbIN METOZ, MEHEEe Ha [ eXHbI, YeM C KBO3Ha A G MKCa LmnA, HO OH NMO3BOJIAET UC K0 YATb BO3SMOXKHOC Tb MPOTE YKM
BOJ bl Yepe3 OTBEPCTMA OT CaMOpe30B.
MeTop npuknemBaHWAa He MNO3BONAET OCYWeCTBAATb paboTbl MPM MUHYCOBbLIX TemMnepaTypax, Takke ecCTb

Orpa HN4YE HMNA MO NOKPbITUIO KPpOBIW.

Mpumep pacyeta HEO6XOAUMOTO KONMYECTBA 3aXMOB.

NcxopHble faHHbIE:

« [ nuHa Bogoc6opHoro notka -20m ( L).

o PaccToaHue mexpy 3axkumammn -0,5m (C ).

« KonnuecTBO BOJOCTOUHBIX BOPOHOK Ha 060rpeBaemMom yyactke -2 wT. (A ).
PacueT

Xwr.=L/C+A

42wTt.=20/0,5+2
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1.TUMOBbLIE PEWUEHWNA KPEMJITEHWNA HATPEBATEJIbHOTO KABEJTA

™mnz7.00NHOYHAA BOOONPNEMHAA BOPOHKA

OnucaHxune.
KpenneHune HarpeBaTeIbHOrO Ka6eis B BOAONPMEMHON BOPOHKE NPOU3BOAUTC S C UCNONb30Ba HMEM 3axXuma KM/3T,
Ka K MOKa3aHO Ha Ccxewme.
3a XXMM NOAXOAUT ANA KpenneHNsA 6 0NbWNHC TBA Ca MOPETyNIMPYeMbIX 1 pe3UC TUBHBIX Ka 6ene.
MoHTa X HarpeBaTeNbHOTO KabenAa genntcAHa gBa dTana:
o YCTaHOBKa 3aXMMOB.
o QuKcauna HarpeBaTeNlbHOTO Kabena B cnewumnaibHble NPOYLWUHbI.
3aXMM MMeeTTPY NPOYLMHDI, @ Ta K Ke KPIoK, KOTOp bl N03BONAeT G MKC MPOBa Tb 33 XXMM Ha BOJOMNPUEMHON BOPOHKe.
3axum KM/3Tume eT C TBIKOBOUHbI Na 3, MO3BOJAIO NN COe AUHATb pa 3Hble BUAbl 3 KUMOB KM.
MpoywwnHbl 3a)kmuma KM/T no3BonAl0T 3akpenutb CMNWpanbio W paBHOMEPHO pacnpepaenntb B BOPOHKe
HarpeBaTeNbHbI Ka 6enb.
MaTepuan nsgenns no3sonsdeT ocCyuleC TBAATb MOHTA XHble PaboThl Npy TeMnepaType He HMXKe MuHyC 35 C, a Takke

OCHalWeH cneymanbHbiMK fo6aBKkaMKn, o6ecneymnBa o WMMU CTONKOC Tb KynbTpa d)VIOJ'IETy.

KpenneHue 3axmuma KM/B1-6 B BogocTouHOM Kenobe.

B xenobe 3axnm pacnonaraeTcA Takum o6pa3oMm, YTo JOMOSIHATENBHOTO KpenjeHusa He TpebyeT. QuKkcupyeTca npu
NOMOLM KPlOKa Ha 3aXume, OAHAaKO, peKOMeHAYyeTCA NPOM3BOLUTb MeXaHUYeCKOoe KpenneHue B HUXKHEWN YacTu
3aXMMa.

B HeKoTOpbIX MeCTaX, TaK/X KaK BOJLOCTOYHA A BOPOHKa, Yron enoba peKomMeHAyeTCsA NPOU3BECTA MeXa HUYeC Koe
KpenieHue 3aXnma, He Hapylla A repmMeTMYHOC Tb Kenoba.

3axum KM/3T nogxoaut gna 60MbWNHCTBA OJMHOYUYHbIX BOLOMNPUEMHbIX BOPOHOK MCMNOJIb3yeMbIX B Fpa’kfaHCKOM

cTpouTenbCTBE.

JaHHble fnA pacyeTa HEOOXOAMMOrO KOIMYeCTBa 3aKNMOB.
PekomeHayemoe KOnMyeCTBO 3a>KMMOB Ha O HY BOPOHKY, MPu ArnameTpe BOPOHKN 0 300 Mm - 3 wT.

Mpwn gnameTpe BopoHKM 6onee 300 MM - 4 Wr.
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1.TUMOBbLIE PEWUEHWNA KPEMJTEHWNA HATPEBATEJIbHOTO KABEJTA

T™n 8. M1OCKAA KPOBIJA

OnucaHxune.
KpenneHune HarpeBaTenbHOTo Kabesis Ha NIOCKOW KpOBNe NPOU3BOAMUTCA C UCMOJIb30BaHMEM 3axuma KM/Y1-6, kKak
nokKa3aHO Ha cxeme.
3aKUM NOAXOAUT ANA KpenneHnA 60NbLIMHCTBA CaMOPeryMpyeMbIX U pe3nC TUBHbIX Ka 6ene.
MoHTa X HarpeBaTe/IbHOTO Kabena AenuTcA Ha ABa dTana:
o YCTaHOBKa 3aXMUMOB.
o QuKcauva HarpeBaTeNIbHOTO Ka6ens B CneuunafibHble NPOYLUHbI.
3a XXMM MMeeTWeCTb MPOYLNH, @ Ta KKe CThIKOBOUYHbIN Ma3 ¢ OAHO CTOPOHbDI, C THIKOBOUYHbIN WM C 06 pa THOW CTOPOHDI
3a’KMMa - ANA C TBIKOBKM 33 XXKMMOB Me XAy coboi.
MpoywwnHbl 3axkuma KM/Y1-6 no3BonAlT 3aKkpenuTb M pPaBHOMEPHO pacnpepenntb Ha MNOCKOW KpoBne
HarpeBaTenbHbIN Ka 6enb.
MaTepuan n3genua no3BonAeT oCyLleCTBAATb MOHTa XHble paboTbl NpU TeMnepaType He HuXKe MuUHYC 35 C, a Takke

OCHaleH cneynanbHbIMU o6 aBKa MK, 06eCneynBa o LWUMIK CTONKOC Tb K yNibTpa G noneTy.

KpenneHue 3axuma KM/Y1-6 K NOBe pXHOCTU KPOBAU.

Ha KpoBne 3aumbl CTbIKylOTCA MeXAy C060i, NoCne Yero NPUKIENBAIOTCA K KPOBNE C NOMOLWb 6UTYMHOTO Knes,
6UTYMHbBIX NeHT U.T.0. HaJeXHbIM pelueHrem ABNAeTCA NPUKNENBaHME 3aKMMa, NMyTeM HanjaBleHWA Ha HEro U Ha
KpoBnto Hebonbwmx oTpe3kos ( 3x10 cM) pyIOHHOTO 6UTYMHOTO MaTepurana, Hanpumep TexHoana c T TKI.

3axum KM/Y1-6 pekomeHAyeTCcsAs KpenuTb K KpoBne Takum o6pa3om, ytobbl mexxay "neHTamu" COCTbIKOBa HHbIX

3aXMMOB 610 paccToAHNe He 6onee 400 MMm.

MNpumep pacuyeta HEOBXOLMMOTO KOIMYECTBa 3a K UMOB.
MNcxopHble faHHbIe:

o LnpnHa oborpeBaemoro yyactka -1 m (L).

o [ nuHa oborpeBaemoro yyactka - 1m (C ).

« BoponpuremHasa BopoHKa - BHYTpeHHAA.
Konunuyec 180 "neHT" N3 C OC TbIKOBA HHbIX 3a KMMOB:
X =L1/0,4 (paccToAHne mexay "neHTamun").
2,5=1/0,4 (c oKpyrmeHMnem B 60/blUYI0 CTOPOHY - 3 WT.).
KonnyecTtBO 3aKMMOB B 04HOW "neHTe™
Y =C/0,3 (annHa ogHOTO 3aKnma).
3,33=1/0,3 ( c okpymeHuem B 60JblIyl0 CTOPOHY - 4 WWT.).
KonunuectBo 3axxumos KM/Y1-6:

Zwt. =XxY

12wt.=3x4

Mpwn Ha pyXHOW BOJONPMEMHO BOPOHKE, K NOSTyYe HHOMY KOJIMYe C TBY HYXKHO J06a BMUTb [JOMOJIHATEIBHO 3 3a’KMMa Ha

Ka XAy BOPOHKY, OHN HYXHbI 1A MNP OX0XAeHNA HarpeBaTeJIbHOIO Ka 6enave pe3napaneT KBOPOHKe.




1.TMMOBbLIE PEWUEHWNA KPEMNNEHNA HATPEBATEJIbHOTO KABENA

TAT 8. MNOCKAA KPOBJA

Puc. 1 (O6wWwwnin BUA, Ha py>KHa A BOPOHKa) Puc.2 (O6wuin Bua, BHyTpe HHAA BOPOHKa )

Puc.3 (Bup cBepxy) Puc. 4 (MoHTa) HarpeBaTeNibHOro Kabensa
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1.TUMOBbLIE PEWUEHWNA KPEMJTEHWNA HATPEBATEJIbHOTO KABEJTA

TN 9. OBOTPEB OTKPbITbIX TNMOWALOK

OnuncaHwue.
KpenneHne HarpeBaTenbHOro kabens pgna oborpeBa OTKPbITbIX MIOWALOK NMPOU3BOAUTCHA C WUCMONb30BaHUEM
3axnma KM/Y1-6, KaK MoKa3aHO Ha cxeme.
3aXMM NOAXOAUT ANA KpenneHnAa 60MbWNHCTBA CaMOpPETyNNPYeMbIX M Pe3UC TUBHbIX Ka 6eneil.
MoHTa X HarpeBa Te/IbHOTO Kabena AenuTcA Ha fBa d3Tana:

o YCTaHOBKa 3aXUMOB.

o QuKcauva HarpeBaTeNIbHOTO Ka6ens B cneumnafibHble NMPOYLUHbI.
3aXMM UMeeT e C Tb MPOYLINH, @ Ta KKe C TbIKOBOYHbIN Na3 C O HOW CTOPOHDI, C THIKOBOUYHbIN WKNN C 06 pa THON CTOPOHbI
3a’KMMa - AN1A C THIKOBKM 33 XKMMOB Me XAy coboii.
MpoywuHbl 3a xnma KM/Y1-6 no3BonAloT3aKpenuTb U paBHOMEPHO pacnpefennTb HarpeBaTeNibHbIN Ka 6enb.
MaTepwuan nsgennsa no3sonseT oCylleC TBAATb MOHTa XHble paboTbl Npu TemnepaType He HuKe MuUHyc 35 C, a Ta KkKe

OCHalWeH cneuynanbHbiIMn n06a BKa MU, o6ecneunBa 10 WMMIW C TONKOC Tb Kyﬂpra(‘)VlOﬂeTy.

KpenneHune 3axuma KM/Y1-6.

3a UMbl CTBIKYIOTCS MeXXay co60i, mocyie 4Yero KpensaTcA K OCHOBaHUIO oborpeBaemoi naowapnku, ¢ MNOMOLLbIO
0o 6enb-reosgs.

3axum KM/Y1-6 pekomeHAyeTCA KpeNUTb Ta KUM 06pa30M, UuToObl Mexay "neHTaMu" COC TbIKOBa HHbIX 3@ XMMOB 6 blO

paccTosfHue He 6onee 400 mMm.

Mpumep pacyeta HeOHXOAUMOTO KONMYECTBA 3a>KUMOB.
MicxoaHble gaHHble:

o LlnpnHa oborpeBaemoro yyactka -3 m (L).

. [ nuHa o6orpeBaemoro yyacTka - 2m ( C ).

o KonnuecTBo cTyneHem - 2 wr.

. O6wanappnmHa ctyneHein 11 m (B).
KonnuyecTBO "NeHT" U3 C OC TbIKOBA HHbIX 3@ XNMOB:
X=1/0,4 (paccToAHne mexay "neHTammn").
7,5=3/0,4 (c okpyrmeHnem B 60/blUYyi0 CTOPOHY - 8 WT.).
Konnuec1BO 3aXKMMOB B OfiHOI "neHTe™
Y =C/0,3 (ANnHa Of4HOTO 3aKMMa).
6,66 =2/0,3 (c okpymeHuem B 60NblUy0 CTOPOHY - 7 WT.).
Konnuec o 3axumoB KM/Y1-6 Ha nnowa gKy:

Zuwt. =XxY

56 wt.=7x8
Konunyectso 3axxumos KM/Y1-6 Ha cTyneHu:
Dwr.=B/04

27.5=11/0.4 (c okpymeHueMm B 60/bllyl0 CTOPOHY - 28 WT.)




1.TMMOBbLIE PEWUEHWNA KPEMNNEHNA HATPEBATEJIbHOTO KABENA

TN 9. OBOTPEB OTKPbITbIX THNTO WAL OK

Puc. 1 (O6wuin sug)

Puc.3 (Bug cBepxy)
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Tun 10

TNNoBble peweHnAa.

1.TUMOBbLIE PEWUEHWNA KPEMJTEHWNA HATPEBATEJIbHOTO KABEJTA

TN 10. OBOTPEB PESEPBYAPOB

OnucaHwue.

KpenneHne HarpeBaTenbHOro kabens Ha pe3epByape NMPOM3BOAUTCA C UCMNOJNIb30BaHMEM 3axuma KM/Y. 3axum
KM/Y cTbikyeTca mexay coboli o6pa3ya "neHTy". PekomeHAyeMoe pacCcToAHNe MeXAY NeHTamu - 500 mm.

OcHOBHOe Ha3HauyeHue 3axuma KM/Y AenaeTca yaepxnBaHMe 1 paBHOMePHOe pacnpepeneHne HarpeBsaTenbHOMO
Ka bens.

3a XXMM NOAXOAUT ANA KpenneHNA 6 0NbWNHC TBA CaMOPeTryIupyeMbIX Y pe3nC TUBHbIX Ka 6enel.

MoOHTa X HarpeBaTeNIbHOTO Ka 6ena AennTcA Ha HeC KONbKO 3Ta MoB:

o YCTaHOBKa 3aXUMOB.

o Oukcauma HarpeBaTeNbHOTO Ka6ena B CMeumnaibHble MPOYLLMHBbI.

« 3aknenBaHMe HarpeBaTeNIbHOTO Ka 6 ens Kne ko a nio MUHE BOI e HTO .

MaTepwuan nsgenusa no3BonseT oCyleC TBNATb MOHTa XHble paboTbl Npu TemnepaType He HuKe MuHyc 35 C, a TaKkKe
OCHa leH cneumnanbHbiMmn fo6aBKkamMu, 0o6ecneunBa o WMU CTONKOC Tb K YbTpa G noneTy.

KpenneHune 3axxuma KM/Y k pesepsyapy.

3aXMMbl CTbIKYOTCA MeXAy Co6ol, Nnocne 4Yero MPUKIeNBaloTCA K pe3epByapy C MOMOLLbIO CHelunabHOro Knes,
KneAWMUx NeHT U T.4., NOCe Yero yKnajblBaeTcA HarpeBaTeNibHbI Kabenb 1 3aKNenBaeTCcA anlo MAUHNEBOWN KINe KO
JIEHTOW MO BCeW gNnHe.

Mpumep pacyeta HEOHXOAUMOTO KONIMYECTBA 33 KUMOB.

McxogHble faHHble:

1.Papuyc pesepsyapa -9m(L).

2.BbicoTa oborpeBaemoii yacTm pesepsyapa -4m (C ).
[ nuHa okpyxHOCTU pe3epByapa ( X):
2x3,14x4,5=28,26 m.

Konnuectso "neHt' (B):

28,26/ 0,5 =56,52 (c okpyrmeHunem B 60MbLIY0O CTOPOHY 57 WT.).
KonunyecTBO 3aKMUMOB B OJHOW NleHTe:
4/0,25=16wT.
O6uee KoNMYecTBO 3aKMMoB KM/Y:

16 x57 =912 wT.

[ERAoL30A8LILS

Saxum KM/ Y1-6 SayumHsid Ao

Hazpebamestsil Kaoet
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2. BbIBOP KPEMEXHbIX 3AXWMOB MO TUMY OBOTPEBAEMOW KOHCTPYKLUWM

1.CKATHAA KPOBJIA C OPTAHN3OBAHHbBIM BOOOOTBEAEHWNEM

[ nAakpenneHua HarpeBaTeNIbHOTO Kabena notpebyeTcs:

errlJ'IEHI/Ie HarpesaTeJIbHOIO Ka 6endHa

3axum KM/K-2 & 4 Ka pHM3e CKaTHOW KpOoBuU.

3axum KM/B1-6 @ = = = = = erl‘IJ'IEHI/Ie HarpesaTeNIbHOIO Ka 6enas
nnn KM/B1-6 T2 xenobe.

KPEI'IJ'IEHI/IG HarpesaTeNIbHOIO Ka 6ensas

3axum KM/Y SL__SH S S S\
eHpose.

erI'IJ'IEHI/Ie HarpeBaTe/IbHOIO Ka 6enas

3axum KM/T S

BOAOCTOYHOW Tpy6e.

KpenneHne HarpesaTeNnbHOro Ka6ens B
3axum KM/3T é l =\ CNMBHOM KONle He BOJOCTOUHO! TpY6 bl (BbIXOA

Ka 6ens 13 BOAOCTOUYHOW TPYO bl).

4]

o

§ Tpoc cTanbHOM O na3zaxuma KM/T. NopaBewnsa Hue

§ B 060s104Ke 13 BX HarpeBaTe/IbHOTO Ka b e B BOJOC TOUHOM
m

a 2/3 Mmm. Tpybe.

o

O

3

[41]

NleHTa 6uTymMHa s TH lepmeTn3auma MecT KpenneHna 3axumos KM/

K-2, KM/Y.




2. BbIBOP KPEMEXHbIX 3AXWMOB NO TUNY OBOTPEBAEMOWM KOHCTPYKLWN

2.CKATHAA KPOBJIA BE3 OPTAHWN3OBAHHOTO BOOOOTBEAEHWNA

Ona KpenJjieHnA HarpeesaTeJ/IbHOIO Ka 6ensa n0Tpe6yeTc9:

er nneHune HarpesaTeJZIbHOMO Ka 6endHa

3axum KM/K-2 & 4 l Ka pHU3e CKaTHOW KpOBAW.

KpenneHue HarpeBaTenbHOTO Ka bens B

3axum KM/Y ) ) W) ) S ) W

eHooBe, KpenneHne Ka 6ens Ha KanenbHUKe.

fepmeTn3a uma mecT KpenieHusa 3axumos KM/

NleHTa 6UTyMHas TH
K-2, KM/Y.

Bbl6OpP 3aXNMOB




BblObOp 3aXVUMOB

2. BbIBOP KPEMEXHbIX 3AXWMOB MO TUMY OBOTPEBAEMOWV KOHCTPYKUWM

3.CKATHAA KPOBJIA C BOOOCBOPHbBIMN NTOTKAMWU U
OANHOYHBIMW BOOONPUEMHBIMW BOPOHKAMMU

Al

3axum KM/3B

KpenneHue HarpeBaTenbHoOro Kabens B

BOAOC 60prIX NIOTKa X.

3axum KM/Y1-6

0 1| N GO | W || SO || G|

ernneHme HarpesaTeNlIbHOIO Ka 6ensBosne

BOAOMPMECHON BOPOHKN.

3axum KM/Y

e T T T

ernneHme HarpeBaTeNbHOIO Ka 6enaBosne

BOAOMNPMECHOWN BOPOHKN.

3axum KM/T

KpenneHune HarpeBaTenbHOTO Kabensa B

BOJOCTOYHOU Tpybe.

3axum KM/3T

KpenneHune HarpeBaTenbHOro kabens B
BOPOHKe, B CJINBHOM KONeHe BOLOCTOUYHON

TpyO bl (BbIXOA Kabena ns BOJOCTOYHON TPYObI).

Tpoc cTanbHOM
B 060onouke us MBX

2/3 mm.

[ na3axuma KM/T. MNopBewnsa Hue
HarpeBaTeNIbHOTO Kabensa B BOAOCTOYHOM

Tpybe.

NleHta 6UTyMHaa TH

e pMeTn3a umnAa mecT KpenneHna 3a XMMmoB

KM/3B, KM/Y, KM/Y1-6.




2. BbIBOP KPEMEXHbIX 3AXWMOB NO TUNY OBOTPEBAEMOWM KOHCTPYKLWN

4.MNOCKAA KPOBNA C HAPYXXHOWM BOAOCTOYHOW TPYBO W

[ na KpenneHua HarpeBaTeNbHOTO Kabena notpebyeTcs:

3axum KM/Y1-6 KpenneHue HarpeBaTenbHOTO Ka b6ens Bo3ne

BOAOMNPUEMHON BOPOHKM.

KpenneHne HarpesaTebHOro Kabenda s
sa e KT Sunwes ° g

BOJOCTOYHOW TPpY6e.

erl'l)'leHI/Ie HarpeBaTeJZIbHOIO Ka 6ens B

3akum KM/3T é =\ S5 BOPOHKe, B C/IMBHOM KOJle He BOJ0CTOUHOMN
Tpy6 bl (BbIXOA Kabenda s BOAOCTOUHON TPYO bi).

Tpoc cTanbHOM O na3zaxuma KM/T. MNopasewnsa Hue

B 060/104Ke 13 BX HarpeBaTeNIbHOMO Kabe A B BOAOCTOYHOM

2/3 Mm. Tpybe.
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2. BbIBOP KPEMEXHbIX 3AXWMOB MO TUMY OBOTPEBAEMOW KOHCTPYKUWM

5.NMTO0CKAA KPOBNA C BHYTPEHHEV BOOOCTOYHOMWM TPYBO W

O ns KpenneHns HarpeBaTeNbHOTO Kabena notpebyeTcs:

3axum KM/Y1-6 KpenneHue HarpeBaTenbHOTo Kabens Bosne
5 N | N ||\ ] SN 3| GO /|| W

BOAOMNPUEMHON BOPOHKM.

KpenneHune HarpeBaTeNbHOTo Kabensa s
samum K/T Sunwes i §
BOAOCTOYHOW Tpy6e.

KpenneHune HarpeBaTeNbHOTO Kabens B

3axum KM/3T é == SNy CNINBHOM KOJNleHe BOAOCTOUYHON TPYO bl (BbIXO
Ka 6ens 13 BOJOCTOYHOW TPYObl).

Tpoc cTanbHOM O na3zaxuma KM/T. MogBewnsa Hre

B 060/s104Ke 13 BX HarpeBaTeNIbHOMO Kabena B BOAOCTOYHOM

2/3 Mmm. Tpybe.

BblObOp 3aXVUMOB




2. BbIBOP KPEMEXHbIX 3AXWMOB NO TUNY OBOTPEBAEMOWM KOHCTPYKLWN

6.HAPYXHbBIE MNOLWALKWN

[ na KpenneHua HarpeBaTeNbHOTO Kabena notpebyeTcs:

3axum KM/Y1-6 _ T Jils Jilje jii JR KpenneHne HarpeBaTenbHOro Kabensa.

BblIOOP 3aXMMOB




BblObOp 3aXVUMOB

2. BbIBOP KPEMEXHbIX 3AXWMOB MO TUMY OBOTPEBAEMOW KOHCTPYKUWM

7. PE3SEPBYAPDI

O ns KpenneHns HarpeBaTeNbHOTO Kabena notpebyeTcs:

3axum KM/Y

KpenneHune HarpeBaTenbHOro Kabens K

pesepsyapy.

3axum KM/Y1-6

1 | G | G | GO || GO | W

KpenneHue HarpeBaTenbHOTO Kabena K

pesepsyapy.

JleHTa Knenkasn

anlomMmmnHneBaAa




KATAJTIOT NMPOAOYKLUNMW
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3. KATAJIOT MPOAYKLWNWN

1. 3AXNM KM/K-2

TexHnuyeckne xa PaKTePUNCTUKN:

HanmeHoOBa Hue

3axum KM/K-2

Ha3HaueHue

KpenneHue n paBHoMepHoe pacnpefeneHne HarpesaTeibHOTO

Kabensa

TemnepaTypa MOHTa Xa

-35°C...+40°C

TemnepaTypa 3KcnnyaTaumm

-80°C....+60°C

CToNKOCTb K yNbTpa ¢ monieToBomy na
N3yYe HUIO.
MnoTHOCTb I/CM3 0,96

Yna koBKa no 25 WT. - NONN3 TUNE HOBLIV MNaKeT C 3a CTEXKOMN
no 100 wr. - Kopob6Ka 13 Ka pToHa
[apaHmmA 2rofa
LseTt Ye pHbin
*BO3MOHO M3rOTOBMIEHME 3aXXMMOB PYroro uBeTa noj 3akas.
MpumeHeHne KpenneHune HarpeBaTenbHOTO Ka bens:

Ka pHW3 CKa THOW KPOBAW, eHA OBa

CBepeHus o ceptmdrka yum

nncbmo N22255/HB61/HB61 o1 19.08.2020 1.




3. KATAJNTOT NPOAYKLUWNN

2. 3AXKUM KM/B1-6

TexHnuyeckne xa PaKTEPUCTUKN:

HanmeHoBaHue

3axum KM/B1-6

Ha3HaueHwne

KpenneHve n paBHOMepHOe pacnpepesieHre Ha rpeBa TeIbHOTO

kabena

TemnepaTypa MOHTaXa

-35°C.....+40°C

TemnepaTypa 3KcnnyaTaumm

-80°C.....+ 60 °C

CTONKOCTb K yNnbTpa ¢ MoneToBOMY

aa
N3yYe HUIO .
MnoTtHOCTb I/CM3 0,96
Yna koBKa no 25 WT. - NONN3 TMNEHOBLIV MAaKeT C 3aCTEXKON
no 100 wr. - KOpob6Ka 13 Ka pToHa
fapaHmmA 2rona
LseTt Ye pHbili
*BO3MOHO M3roTOBMIe HME 3aKMMOB JPYroro UBeTa nop 3aka3.
MpumeHeHne KpenneHue HarpeBaTenbHOTO Ka bena:

BO/OC TOUHbIN e Nno6b

CBepeHus o ceptmdmka yum

nucobmo N22255/HB61/HB61 o1 19.08.2020 .
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3. KATAJTOT MPOAYKLWNN

3. 3AXUM KM/B1-6 T2

TexHnuyeckne xa PaKTePUNCTUKN:

HanmeHoBa Hue

3axum KM/B1-6 T2

Ha3HaueHue

KpenneHue n paBHOMepHOe pacnpeefieHe HarpeBa TeIbHOMo

Kabensa

TemnepaTypa MOHTa Xa

-35°C...+40°C

TemnepaTypa 3KcnnyaTauum

-80°C....+ 60 °C

CToNKOCTb K yNnbTpa ¢ moneToBoMy na
N3yYe HUIO.
MnotHoCTb I/cm3 0,96

Yna koBKa no 25 WT. - NONN3 TMNIE HOBLIV MAaKeT C 3a CTEXKOMN
no 100 wT. - KOpob6Ka U3 Ka pToHa
fapaHmmA 2rona
LseT Ye pHbin
*BO3MOHO M3roTOBMIE HME 33 KMMOB A PYroro UBeTa nof 3aka3.
MpumeHeHne KpenneHune HarpeBaTenbHOTO Ka 6ens:

BO/10C TOUHbIN e o6

CBepeHus o ceptmdrka yum

nncbmo N22255/HB61/HB61 o1 19.08.2020 .




3. KATAJNTOT NPOAYKLUWNN

4. 3SAXKUUM KM/T

TexHnyeckune xa PaKTepUCTUKIN:

HavmeHoBa Hue

3axum KM/T

Ha 3Ha yeHne

erI'IHEHVIe N paBHOMeEPHOE pacnpeneneHne HarpesaTeNbHOIO

kabensa

TemnepaTypa MOHTa Xa

-35°C.....+40°C

TemnepaTypa 3KcnayaTauum -80°C.....+ 60 °C
CToKOCTb K yNibTpa G rionie ToBomy aa

N3nyye HUIo .

MnotHoCTb /cm3 0,96

Yna koBkKa no 25 WT. - NOAIN3 TMNEHOBDIN NaKeT C 3a CTEXKKOM
no 100 wT. - KOpo6Ka 13 Ka pToHa
fapaHTMA 2ropa
LiseT Ye pHbin
*BO3MOXHO M3rOoTOBMIEHNE 32 KMMOB APYroro UBeTa Noj 3akas.
MNpumeHeHne KpenneHne HarpeBaTenbHOro Kabensa:

BOOOCTOYHaA A pr6a

CBepeHus o cepmmdrka Lmm

nucbmo N22255/HB61/HB61 o1 19.08.2020 .

KUNUWN KM/ T
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3. KATAJNTOT MPOAYKLWNWN

5. 3AXKUM KM/Y

TexHnuyeckne xa PaKTePUNCTUKN:

HanmeHoOBa Hue

3axum KM/Y

Ha3HaueHue

KpenneHue n paBHomMepHoe pacnpefeneHne HarpesaTeibHOTo

kabensa

TemnepaTypa MOHTa Xa

-35°C...+40°C

TemnepaTypa 3KcnnyaTauum

-80°C....+ 60 °C

CToNKoCTb K ynbTpa ¢ moneToBOMy Aa
N3My4Ye HUIO .
MnoTtHocTb I/cm3 0,96

Yna koBKa no 25 WT. - NONN3 TUNIE HOBLIV MaKeT C 3a CTEXKOMN
no 100 wr. - KOpo6Ka 13 Ka pToHa
fapaHmmA 2rofa
LiBeT Ye pHbin
*BO3MOHO M3roTOBMIe HME 33 XXKMMOB A PYroro UBeTa noj 3aka3.
MpumeHeHne KpenneHune HarpeBaTenbHOTO Ka bens:

Ka nenbHUK, eHAOBa, pe3epByap

CBepeHus o ceptmdrka yum

nncbmo N22255/HB61/HB61 o1 19.08.2020 1.




3. KATAJNTOT NPOAYKLUWNN

6. 3SAXNM KM/3B

TexHnuyeckune xa PaKTEPUCTUKN:

HaunmeHoBa Hue 3axum KM/3B

Ha 3Ha yeHune KpenneHne n paBHomMepHOe pacnpefesieHne HarpeBaTeIbHOrO
Kabena

TemnepaTypa MOHTa Xa -35°C.....+40°C

TemnepaTtypa aKcnnyartauum -80°C....+ 60 °C

CTonKoCTb K ynbTpa ¢ moneToBOMy na

N3yYe HUIO .

MnoTtHoCTb I/CM3 0,96

Yna koBkKa no 25 WT. - N0ONN3 TUNEHOBbIN NaKeT C 3aCTEKKOMN

no 100 wT. - KOpob6Ka 13 KapToHa.

fapaHmmA 2roga
o o)
LseT Ye pHbin ™
*BO3MOXHO M3roTOBIEHME 3aKMMOB APYroro LBeTa Noj 3akas. s
X
b
MpumeHeHne KpenneHne HarpeBaTenbHOro Ka bensa: =

BOAOCOHOpPHbIE NOTKA

CBepeHUsa o ceptmo nka umnm nucbmo N22255/HB61/HB61 o1 19.08.2020 r.
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3. KATAJIOT MPOAYKLWNWN

7. 3AXKUM KM/3T

TexHnuyeckne xa PaKTePUNCTUKN:

HanmeHoOBa Hue

3axkum KM/3T

Ha3HaueHue

KpenneHue n paBHomMepHoe pacnpefeneHne HarpesaTeibHOTo

kabensa

TemnepaTypa MOHTa Xa

-35°C...+40°C

TemnepaTypa 3KcnnyaTauum

-80°C....+ 60 °C

CToNKoCTb K ynbTpa ¢ moneToBOMy Aa
N3My4Ye HUIO .
MnoTtHocTb I/cm3 0,96

Yna koBKa no 25 WT. - NONN3 TUNIE HOBLIV MaKeT C 3a CTEXKOMN
no 100 wr. - KOpo6Ka 13 Ka pToHa
fapaHmmA 2ropa
LiBeT Ye pHbin
*BO3MOHO M3roTOBMIe HME 33 XXKMMOB A PYroro UBeTa noj 3aka3.
MpumeHeHne KpenneHune HarpeBaTenbHOTO Ka 6ens:

OOVWHOYHa A BOLONPMEMHa A BOPOHKa, BbIXO[ Ka 6ensus

BOAOCTOYHOM TPYO bl

CBepeHus o ceptmdrka yum

nucbmo N22255/HB61/HB61 01 19.08.2020 .




3. KATAJNTOT NPOAYKLUWNN

TexHnuyeckune xa PaKTePUCTUKN:

8. SAXUM KM/Y1-6

HavmeHoBa Hue

3axum KM/Y1-6

Ha 3HaueHue

ernneHme N paBHOMepHOe pacnpeneneHne HarpesaTe/ibHOTO

Kabensa

TemnepaTypa MOHTa Xa

-35°C...+40°C

TemnepaTypa 3KcnayaTauum -80°C....+ 60 °C
CTonKoCTb K ynbTpa ¢ moneToBOMy Aa

N3NyYe HUIo .

MnoTtHoCTb I/cMm3 0,96

Yna koBKa no 25 WT. - NONIN3 TUNIe HOBLIV MAaKeT C 3a CTEXKOM
no 100 wT. - KOpob6Ka 13 Ka pToHa
fapaHmmA 2rofa
LseT Ye pHbin
*BO3MOMHO M3roTOBMIe HME 33 KMMOB JPYroro UBeTa nof 3akas.
MpumeHeHne KpenneHune HarpeBaTenbHOTO Ka bens:

nNnocCKaA KpoBnA, OTKPbITblE NMaolWa KN, pe3epBya pbl

CBefeHus o ceptmo nka umm

nucbmo N22255/HB61/HB61 01 19.08.2020 .
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CpenaHo o 3aka3y OOO «Mup Oborpesa»
000 «CKM-Bonra»
r. Camapa, yn. 5-a npocexka,

0.104 A, oduc 208



