Jlexkuyua 7

TEMA 3. IIOKAPHAS BE3OITACHOCTDb CUCTEM OTOIVIEHUSA 1
BEHTHUJIAIINHU

3.2. Ilo:xkapHas 0e30IaCHOCTb MEYHOI0 OTOIUVIEHHUS, OTONMHTEJIbHbIX

anmnapaToB, NPUOOPOB U TEIJIOT€HEPUPYIOIHUX YCTAHOBOK
3.2.1. Knaccuurkauus ne4Horo 0OTOnJaIeHus

[leun, ucronb3yemsple 17151 OTOIVICHUS 31aHUN U OTJIENbHBIX TOMEIICHUH, TOJHKHBI OTBEYaTh

CJIEYIOIIUM SKCIUTyaTallMOHHBIM TPEOOBAHUSIM:

1. oOecneunBaTth MOJIHOE CTOPAHUE TOILINBA;

2. MCKJIIOYATh [TONaJaHKUE IPOAYKTOB TOPEHUS B OTAIUIMBAEMbIE MIIM CMEKHbBIE TIOMELICHHUS;

3. oOorpeBaTh BEPXHIOIO U HU)KHIOK 30HbI IOMEILEHUS;

4. uMeTb BBICOKMH KO3()(PUIMEHT TMOJIE3HOrO HCIOJNb30BaHMUs TOIUIMBA (I Teded ¢
KOJIOCHUKOBOH peuieTkoil He meHee 0.7)

5. obecmeunBaTh  0O€30MACHYIO  JKCIUTyaTallil0 B COOTBETCTBHUM C  TpeOOBaHMIMU
IIPOTUBOIIOKAPHOM 3aLUTHI.

[leun xnaccuuuupyroTcs MO psLy NPU3HAKOB.

Ilo mna3nauenuro: OTONUTENIbHBIE, OTONUTEIILHO-BAPOUYHbIE W  KOMOWHHUPOBAHHBIE.
KoMOuHupoBaHHbIE 11€YM KPOME OTOIUIEHUS! U IPUTOTOBJIEHUS MUIIM MOTYT MCIIOJIb30BaThCA UIs
HarpeBaHus BOJbl Ha ObITOBBIE U XO35IICTBEHHbIE HYX/IbI.

Ilo cnocody uzzomoenenun: neun pyqyHou KJIaJKU U TI€UU 3aBOJICKOTO u3roroieHus. [leun
PYYHOM KJIAaJIKU BBINOJHSIOTCS M3 TJIMHSIHOTO 000%0KeHHOTO Kupnuya. [leunm 3aBojckoro
M3TOTOBJICHUS] MOTYT BBIMOJIHATHCS COOPHO-0I0YHBIMU U3 )KapOCTOMKOI0 O€TOHA WJIM KUPIHYa.

Ilo mennoemkocmu: TENIIOEMKHE U HE TEIJIOEMKHE.

ITo 3TazkHOCTH: OJJHOSTAXKHBIE, ABYX3TaXKHbIE (KJIaJKa II€YX BBIIOJIHEHA HA JIBYX dTaxax, a
TOIUTMBHUK PACIIOJIOKEH Ha MEPBOM 3TaX€ WM B IOJBAJLHOM IMOMEIICHUN) U JBYXbSIPYCHBIE C
000CO0IEHHBIMU TOIUTMBHUKAMU U IIMOBBIMH KaHAJIaMU JJIs1 KaXKIO0r0 Taxa.

Ilo ¢popme 6 nnane: npsMOYrojbHbIE WIM KBaJIpaTHbIE, MHOIOYIOJIbHBIE, KpYIJbIE U
YTJIOBBIE (TPEYTOJIbHBIE).

Ilo monwjune cmenok: TOJCTOCTEHHbIE (TONIIMHA Bcex cTeHOK 120 MM u Oone) u
TOHKOCTEHHBIE (TOJIIMHA CTEHOK TOITMBHHUKA MeHee 120 MM, a mpouux cTeHOK MeHee 70 Mm).

Ilo cmenenu nacpesa cmeHnoK: TI€YN YMEPEHHOTO (TeMIieparypa B OTAEIbHBIX TOYKax
Hapy)XKHOM MOBEPXHOCTHU CTEHOK M€Y B MOMEHT MaKCHUMaJIbHOTrO HarpeBa He mpesbiiiaer 90 °C),
MOBBIIICHHOTO (C TeMIepaTtypold B OTIeIbHBIX Toukax a0 120 °C mpu cpemneil Temmeparype
HapyxHoi noBepxHocTh 10 90 °C) u BbICOKOTO (C TeMIepaTypoil HapyKHOW MOBEPXHOCTH BBILIE,
4yeM B JIPYrux Iedax) Harpesa.

3.2.2. KOHCTPYKTHMBHOE UCIIOJIHEHHUE Nevei

[leun, ucnonb3yemble Ui OTOIUIEHUS 3/aHUN W TMOMEIIEHUH pa3jIMYyHOr0 Ha3HAYEeHMS,
HUMEIOT CJIEIYIOIINE OCHOBHbIE KOHCTPYKTUBHBIE AJIEMEHTHI: (PYH/IaMEHT MJIM OCHOBAHME, 30JIbHUK C
IIOJIYBAJIbHON JIBEPKOM, JIBIMOXOJbI, KOJIOCHUKOBYIO PELIETKY, TOIUIMBHUK C TOIIOYHOM ABEPKOH,
MepeKprInry (MEepPeKpPhITHE), ABIMOBBIC KaHAIbl WM TPyOy M 3aKiIaJHble NMPUOOPHI (3aJBMXKKH,
JIIOYKH, JIBEPKU JJISl OYMCTKH OT CaxH). B KOHCTpyKuusX redeil MOryT ObITh HPEIyCMOTpPEHBI
TaK)K€ BAPOUYHBIM HACTWJ WM IUIMTA Ui NPUTOTOBJIEHUS MHILHU, TyXOBKH, BO3YLIHbIE KaMepbl U

ap. (puc. 3.1.).



Puc. 3.1. Tennoemkas nedys:
1 — dyHaamenT; 2 — ruapou3oNALus; 3 — 30JIbHUK; 4 — OIyBaJIbHAs IBEPKa; 5 — TOMOYHAs BEpKa; 6 — KOJIOCHUKOBAS
penierka; 7 — IbIMOXObI; 8§ — epekphiia; 9 — sxkapoBoit kaHan, 10 — TormBHUK; 1 — Mo

[leus ycTaHaBnuBaeTcs Ha OTAEIbLHOM (DyHIAMEHTE.

CreHKU TOIUIMBHUKA I10/IBEPratoTCsl HanOOoJIbIlIEMY TEIJIOBOMY BO3JIEHCTBHUIO, I03TOMY OHU
BBINIOJIHAIOTCA WJIM 3allMINAIOTCA CJIOEM M3 OorHeynopHoro kupnuya. [logaua HeoOxomumoro
KOJIMYECTBA BO3J/lyXa B TOIUIMBHUK JJISi CrOpaHMs TOIUIMBA 00ECIIEUMBAETCS Yepe3 MO 1yBAIbHYIO
JBEPKY M KOJIOCHUKOBYIO peleTky. B 301pHUKE CKamuMBaroTCs 30J1a M YIVIM, YacTUYHO
MIpPOCHINAlOIIMECs B IPOLIEcCEe TONKH Yepe3 OTBEPCTHsl KOJOCHUKOBOM pewmeTkd. [IpomayKTsl
CropaHMsi TOIUIMBA YAAJSIOTCA W3 TOIUIMBHUKA IO JIBIMOXOJaM, KOTOpbIE YCTpauBarOTCs B
KOHCTPYKUMHU I€4YM JJisi JIBUJKEHUS [JbIMOBBIX Ta30B I0 3aJaHHOM cxeme, oOecneduBarolien
pPaBHOMEPHBIM HarpeB mMaccuBa Meud. B HUKHEW yacTH JBIMOXOJIOB B MECTaX CKOIUICHMS CaxKu
YCTaHABJIMBAIOTCS JIIOUKUA WM JBEPKU JUISI OCMOTpA, OYUCTKU ABIMOXOJOB U YJAJIECHUS CaXH.
CBepxy ABIMOXOJBI MMEIOT TMEPEKpHINTy (MEePEeKpPhITUE), KOTOpPas BBITOJHIECTCS W3 HECKOJIBKHUX
pAIOB KHUpNHYa. 3aJBWKKK TPEAHA3HAYEHBI ISl PEryJUPOBAHUS TATH IYTEM YaCTUYHOTO
MEePEKPHIBAHUS JHIMOXO0/A, OTKIIOYEHUS MEYH IMMOCJIe OKOHYAHUS TOTKU WM U3MEHEHHUS PEeXHMa
pabotel meun. BrIOpoc mpoayKTOB cropaHusi B arMocdepy OCYIIECTBISETCS Yepe3 IBIMOBYIO
TpyOy.

B IBYX3TaKHBIX KWJIBIX 3JaHUSX MOYKET BBITIOJHATHCS IBYXbSIPYCHAs OTOMUTEIbHAS ME€Yb
yMepeHHOro HarpeBa. lleub mmeeT pa3jenbHble TOIUIMBHUKH JUISI TIEPBOTO M BTOPOIO 3TaXKeH,
BBITIOJTHEHHBIC U3 TJIMHSIHOTO 000 KEHHOTO KUpNH4a ¢ (PyTepoBKON MU3HYTPH CIOEM OTHEYIIOPHOTO
KUpHu4Ya. YJajleHue AbIMOBBIX a30B OCYILECTBIISETCS 4Yepe3 HacaJHyl TpyOy C pa3/ieiabHbIMU
JTBIMOBBIMH KaHaJaMU JJI TOTUIMBHUKOB BTOPOTO M TIEPBOTO SIPYCOB TEYH.

B nacrosiiee BpeMst pa3paboTaHbl U IIUPOKO UCIOJIB3YIOTCS €YU MOBBIIIEHHOTO HarpeBa ¢
TEMIIEpaTypoil Ha TEIUIOOTAAIIUX HapyxkHbIX noBepxHocTsax oT 30 go 120 °C. Haubosbiiee
MPUMEHEHHE CPEeId HUX HAIUId COOpHBIC TMeYd U3 OCTOHHBIX OJOKOB M KHUPIHYHBIE IE€YH B
MEeTaJUTMYEeCKOM Kapkace (dytisipe).

Kupnuynsle ey moBBIIEHHOTO HAarpeBa CHapYKH 3alUIIEHbl METANINYECKUM KapKacoM.
CTeHKH Te4d MOTYT UMETh TOJIIMHY 65 MM, MO3TOMY Kapkac 00ecreuyuBaeT OMOJTHHUTEIBHYIO
TEPMETUYHOCTD U TPOYHOCTH KUPITUYHOM KITaIKH.

3.2.3. [loxkapHasi OMAaCHOCTDH MEYHOI0 OTOIJICHHUS

[leyHoe oToruieHHE NPEJICTABISIET MOBBIILIEHHYIO IMOKAPHYIO ONAcHOCTh B CPaBHEHHUH C
JIPYTMMHU BUJAMH OTOIUIEHUS (BOISHBIM, MApOBBIM WM BO3AYyIIHBIM). [lojkapHas onacHOCTh nevei
00yCIIOBIIEHAa OIIACHOCTBIO MPOLIEcca CKUTAHUS TOILIMBA B BUJE IPOB, yriid, Topda, CIaHLEB U Jp.,
HarpeBOM 3JIEMEHTOB IE€YM JI0 BBICOKMX TEMIIEPATyp U HAJUYHMEM B OTAIJIMBAEMBIX MOMEIIEHUSAX
CropaeMbIX KOHCTPYKLUMN, TPEIMETOB U MaTEPHUAJIOB.

[TprurHbI OXKapOB OT NEYHOT'O OTOIUICHUS MOKHO Pa3/IeIUTh HA MSATh OCHOBHBIX TPYIIIL:

- HETIOCPEICTBEHHOE BO3/AECHCTBYE IUIAMEHH U TOTIOYHBIX F'a30B HAa CrOPaeMble KOHCTPYKIUU
3/1aHus;

- TEIJIOBOE BO3/EHMCTBHE HAarpeThIX MOBEPXHOCTEH Meyeil Ha cropaemble KOHCTPYKIUH MpU
HEJ0CTAaTOYHOM UX TEMJIOBOW 3alUTe UM HENPaBUIbHOM BBIIIOJHEHUH Pa3J/IeloK U OTCTYIIOK;

- CONPUKOCHOBEHHE CTOPAEMBIX MPEIMETOB U MATEPUATIOB C MEPErPETHIMU OBEPXHOCTIMU
neyeit;



- TEMJIOBOE M3JIy4YE€HHE OT IJIJAaMEHM HarpeThbX BapOYHbIX HACTUJIOB, JAYXOBBIX HIKa(oOB,
TOINOYHBIX JIBEPOK HA CrOpaeMble KOHCTPYKLIMU U MaTepUabl;

- TIOTIA/IaHAE PACKAJICHHBIX YIJIEH U UCKP HA HE3aIHUIEHHBIN T0JI MU KPOBJIKO 3/IaHUS.

HemnocpeacrBenHoe BO3IEHCTBHE IUIAMEHM HAa CropaeMble KOHCTPYKLMH, IIOIIAJAHUE
JIBIMOBBIX I'a30B B IIYCTOThI CTPOUTENbHBIX KOHCTPYKIUN WM BEHTUISILIUOHHBIE KaHAJIbI BO3MOKHO
yepe3 TPEIUHbI B KJIaJIKe Ne4Yeid, OTBEPCTHUS WIH IPOTaphl.

W3mepeHusi B ONBITHOH MeuYr MOKa3ajy, 4TO TeMIlepaTypa MpOAYKTOB FOPEHUs MpU TOIKE
CYLIECTBEHHO H3MEHSETCS B Pa3IMYHBIX TOUKaX o0beMa Heuu U BO BpeMeHH. JIbIMOBBIE Ta3bl
HMMEIOT BBICOKYIO TEMIIEpaTypy W MOTYT BbI3bIBaTh BOCIJIAMEHEHHE TOPIOYMX M TPYAHOTOPIOYHUX
MaTepUaJIOB JIaXe MPU KPAaTKOBPEMEHHOM KOHTAKTE.

YacToll NpUYMHOM MOXKApOB OT IIE€YHOIO OTOIUIEHMS SBISETCA TEIJIOBOE BO3ICHCTBHE
HarpeThiX MOBEPXHOCTEH Ieuell Ha cropaeMble KOHCTPYKIMH 3[aHus U MaTepuaibl. TemmepaTypa
TEIUIOOTAAIOIIMX MOBEPXHOCTEN 3aBUCUT OT KOHCTPYKIIMM, MaTepuaja W TOJIIUHBI CTEHOK IeuH,
BHJIa U KOJIMYECTBA CKUTAEMOTO TOILIMBA, JUINTEILHOCTH IIPOLIECCA CKUTAHUS.

KosmuecTBo cxuraeMoro ToIuiMBa B IIPOLIECCE OJHOM TONKH CTPOrO OrPAHUYMBACTCS IS
KaKJ0M MapKH Ie4d B 3aBUCHUMOCTH OT €€ TeIUIooTHarome cnocooHocty. OHAKO HA MpPaKTHUKE
9TH YCJOBHUS SKCIUTyaTallMM 4acTo HapymaioTcs. CxuraHue OONbIIOro KOJIMYECTBa TOIUIMBA 3a
OJIHY TOIIKY NPUBOJUT K MEPErpeBy ME€YH, U TEMIIEpaTypa Ha HapyKHBIX TOBEPXHOCTSAX MPEBHIIIAET
JonycTuMble 3HaueHus. Kpome Toro, B pe3yiabTaTe€ WHTEHCUBHOTO HarpeBa IMPOUCXOIUT
paspylieHle KUPOUYHOW KiIaJKH, a OOJIbIIME TEIJIOBbIE HArpy3Kd MPUBOAIT K OOpa3oBaHMIO
TPEILHH B KJIAJKE TICUH.

TeMmepaTypa CTEHOK I1€4d CYIIECTBEHHO 3aBUCUT OT BHJA CXKUIaeMOro TOIUIMBA. Tak, Ipu
TOIIKE KaMEHHBIM YIJIEM, CJaHIIAMM, AHTPALUTOM HOBBIIICHHBIH HArpeB BO3HUKAET B HIDKHEH
4acTU Me4Yu U 0COOeHHO B oOnactu TomuBHUKA. [Ipu Tonke Topdom U poBaMu HarpeB MOJIOBOM
YacTH NeYM 3HAaYUTENIbHO MEHbIIE, OJIHAKO M3-32a JUIMHHOIIJIAMEHHOCTH MPU TOPEHUU HauOOJIbIINMA
HarpeB HaOJOJaeTcsi B BepxHeW yacTtu nedd. IIpum 3ToM BO3MOXHO BOCIIAMEHEHHE CrOpaeMoro
MOTOJIKA 3/1aHUS OT MEPEKPBIIIN MeUYNd U CrOPAeMOro MEPEeKPBITHs 3JaHUS B MECTax IepecedyeHUs
€ro AbIMOBOM TPYOOH.

Bocnamenenue cropaemblx KOHCTPYKLUMN W MaTEpUajoB B OTAIJIMBAEMbIX MOMELICHUSIX
BO3MOXHO OT TEIJIOBOI'O M3JIy4€HHUs IUIaMEHU, TOIOYHOW JABEPKH, BApOYHOI'O HACTWUJIA U JAPYIHX
METAJUIMYECKUX 3aKJIAJHBbIX JeTaned. B mpomecce TONKM ABEpKa TOIUIMBHUKA HArpeBaeTcs A0
temmeparypsl 400-500 °C.

[Ipu Takux Temmneparypax MpOUCXOAUT UHTEHCUBHOE U3yUYEHHE, CIOCOOHOE BOCIUIAMEHUTD
OJIM3KO pacIOJIOKEHHBIE K HUM CTOPAaeMble MaTepHallbl.

Herennmoemkne meynm 4acTo MCHOJB3YIOTCA JUISi BPEMEHHOTO OTOIUIEHMS ITOMELIECHUM.
[ToBepXHOCTH HE TEIJIOEMKHX Meuell U JbIMOOTBOSIINX MaTPyOKOB HArpeBaeTCs 1O 3HAYUTEIbHO
0ojiee BBICOKMX TeMIlepaTyp, YeM B TEIUIOEMKHX medyax. ONbITHbIE MCCIEA0BAHUS M IPAKTUKA
AKCIUTyaTallMy HETEIUIOEMKHUX Meuel MOoKa3ald, YTO HauOOJIbIINE TEIUIOBbIE BO3JIEHCTBUS M, KaK
ClIeCTBUE, HauboJiee YacThle CIy4yad MOKapOB MPOUCXOAAT OT HArpeTblX CTEHOK Nedeld U OT
JTBIMOOTBOISIIUX MaTpyOKoB (puc. 3.2).

Puc. 3.2. Heremroemkas mneysb:
1 — monnyBanbpHas ABEpKa; 2 — TOIUIMBHUK; 3 — TOMOYHAs IBEpKa; 4 — KOJIOCHUKOBAs PelIeTka; 5 — Kopiyc; 6 —
JIBIMOOTBOJIHBIHN MaTPyOOK; 7 — 30JIbHUK; 8 - HOXKKU

3.2.3.1. KOHCTpYKTHUBHOE UCTIOJHEHUE Pa3/IETOK

B mMectax HEMOCpPEACTBEHHOTO  CONMPUKOCHOBEHHS TIE€UYed CO  CTPOUTEIbHBIMHU
KOHCTPYKIIMSMH 3JIaHUS TIPOUCXOJHUT TEIUIOBOE BO3JCHCTBHUE, KOTOPOE MOKET BBI3BIBATH



BOCIUIAMEHEHUE CrOpaeMblX U TPYAHOCTOPaeMbIX KOHCTPYKIMH WM CHM)KEHHUE HecyIllen
CIIOCOOHOCTH METAJUIMYECKUX U KeJI€300€TOHHBIX AJIEMEHTOB.
TemnoBas 3amuTa CONPHUKACAIOMIMXCS CTPOUTENBHBIX KOHCTPYKIUH IyTE€M YTOJIIEHUS
CTEHOK I€YM WJIH 3aM0JIHEHUE 3a30pa MEXK/Y ME€YbI0 U CTPOUTEIbHON KOHCTPYKIMEH HErOPIOUYUMHU
MaTepuagaMy Ha3blBAECTCS IPOTUBOINOKAPHOM Pa3AEIKOMN.
B kauecTBe MaTepuana Ais pa3ie’oK HCHOJB3YIOT TEPMOCTOMKHE MaJIOTEILIONPOBOJIHBIE
CTPOUTENIbHBIE MATEPUAJIBI.
Tak, B me4yax py4yHOM KiIaJKHU pa3JesiKi BBIIOIHSIIOT OOBIYHO U3 INIMHSIHOTO 000KKEHHOTO
KUpnu4a, a B OJOYHBIX I€4ax 3aBOJCKOTO M3TOTOBJIEHMS - U3 JKapOCTOKoro O6eroHa. Paznuuaror
BEPTUKAIbHBIE U TOPU30HTAIbHbBIE PA3JICIIKH.
Bepmuxansnsie pazoenku (puc. 4.3) BHITIOTHSIIOTCS:

- MEXJy MEYbI0 U COMPUKACAIONIEHCA C HEH CrOpaeMOi CTEHOM MU MTEPEroPOIKONM;

- MEXIy AbIMOBBIMH KaHaJaM{, BBIMOJHEHHBIMU B KalUTAJbHBIX CTE€HAX, U CTPOUTEIbHBIMU
KOHCTPYKUHUSIMU U3 HETOPIOYMX U TPYIHOTOPIOYNX MaTepUasos;

- MEXIy KOPEHHBIMH JbIMOBBIMM TpyOaMU U COINPHUKACAIOUIMMUCS C HHUMU CTOPaeMbIMH
CTPOUTENIBHBIMU KOHCTPYKLIUSIMH.

Puc.3.3. [IpoTuBonokapHas BEpTUKaIbHAs pa3aeiKa:
| — meup; 2 — BepTUKaAJIbHAS pa3/ieiKa; 3 — CTEHA U3 CTOPAEMBbIX MATEpUAJIOB

[Ipy BBIOJIHEHWH BEPTUKAJIBHBIX pa3/ielloOK HEO0O0X0AUMO CcOONI0AaTh  ClEAYoLIne

TEXHUYECKUE U POTUBONOKAPHbIE TPEOOBAHUS:

- pazzenka JI0JKHA BBIMOJHATHCS Ha BCIO BHICOTY €YU WIIM IBIMOBOM TPYyOBI;

- TOJILMHA Pa3/IeiKu JOJDKHA ObITh HE MEHEE TOJIIIMHBI CTEHbI WJIM IEPErOPOJIKH;

- paszenka JI0JDKHA BBINOJHATHCS OTHENIbHO OT neud. He pomyckaercs mepeBsi3ka pas3ieiku ¢
neyblo WK TpyOoil Bo u3bexaHue 00pa3oBaHMsl TPELLUH IIPU OCAJIKE 3/1aHUs:

- JoJbKHa oOecneuuBaThbCsl YCTOMYMBOCTH pasfenku. JlomyckaeTcss KpelsieHue pas3ieikud K
CTPOUTENIbHON KOHCTPYKLIUU 3/1aHUS;

- cropaemMas NoTOJIOYHasl MOALIMBKA U I0JI JJOBOJSATCS TOJIBKO JI0 Pa3/eliKy;

- pazzenka MeXIy JAbIMOBBIM M BEHTWISLMOHHBIM KaHaJlaMU JIOJDKHA MCKIIIOYaTh IMOMajaHue
JIBIMOBBIX T'a30B B BEHTWIALIMOHHBIN KaHa,

- pa3Mepsl pa3zeioK, MPEeACTaBIAIOINE COO0M CyMMapHYIO TOJIIMHY CTEHOK 3JeMEHTa Ieud U
TOJNIIMHY BKJaJblllla M3 HEroproyero marepuaina, JOJDKHbI ObIThb He MeHee 380 MM j0
KOHCTPYKUUH 3/1aHUSl U3 TOPIOYMX MaTepuasoB, 3alUIICHHBIX OT BO3rOpaHUs IITYKaTypKOil
TOJMHUHOW 25 MM MO METAUIMYECKOW CETKE WJIM METaJUTMYECKHUM JIUCTOM TI0 acOeCcTOBOMY
KapTOHY TOJIIMHOW 8 MM, M He MeHee 500 MM- 1O KOHCTPYKUMH, HE 3allUILIECHHBIX OT
BO3TOpaHUsL.

BepTtukanbHble pa3fgenku MexAy Ne4bl0 M CTPOUTENbHON KOHCTPYKIMEHW YCTpauBaroTCs MPHU
pa3MelIeHnH 1eyeil B IpoeMe CTEHbI WK IPU MPUMBIKAHUM K HEM CropaeMbIX CTEH U MEPErOPOIOK.
Pazgenka w3 kupnuya Ajis MeperopojoK JOJDKHA OBITH TOMMIMHOW He MeHee 120 M, 4TOOBI
obecnieunBasiach JOCTATOYHAS €€ YCTOWYMBOCTb.

T'opuszonmansnuie pazoenxu (puc. 4.4) cnenyeT npenycMaTpPUBATh B CISAYIOMNUX CIydasx:

- IpU OpUMBIKAHUU K [I€4aM WUJIU KaHaJlaM CropaeMbIX 0aloK UM METAJUIMUECKUX U
KeJ1e300€TOHHBIX AJIEMEHTOB 3JaHMUS;

- IpU NepeceYeHHH IbIMOBBIMU KaHaJIaMU U TPyOaMu CropaeMblX NMEPEKPHITUI WK YepAauHbIX
MOKPBITHI 3/TaHHUS;

- IpU NEPECEYEHUU JIBYXbSPYCHOM MEUBI0 MEXKAYITAXKHOTO MEPEKPHITUS 3aHUSI.



Puc.3 4.4. T'opuzoHTaNbHBIEC PA3/ICTKU:
a — pa3zienku 0e3 U30JISIHN BOMIIOKOM; O — pa3/iesTKu MU U30JISUU JISPEBIHHBIX KOHCTPYKIUH IBYMS CIOSIMU
BOIJIOKa, BEIMOYEHHOT'O B INIMHSHOM pacTBope; | — IBIMOBO# KaHall; 2 — KUPIIUYHAsK pa3lielika; 3 — IepeBsiHHas Oalka;
4 — BOWJIOK (IBa €1051); 5 — HECrOpaeMblii MaTepHalr; 6 — IIEMEHTHBIH IUTMHTYC (B MECTax IPOXo/a JHIMOXO0/IOB)

['opu3oHTaNbHBIE Pa3/IeNIKU YCTPauBAIOTCS OJJHOBPEMEHHO C KJIAJKOM ME€YH U BBIOJHAIOTCS
3a CYET YTOJIEHUS CTEHOK IeuH, IbIMOBBIX KaHAJIOB U TPYyO B MECTax MEpeceyeHusi CropaeMblX U
TPYAHOCTOPAEMBIX CTPOUTENBHBIX KOHCTPYKIIHUIL.

Kupnuunsle paz/ienku BbIIOJHAIOTCA HAyCKOM Kupruya He 6osee 60 mm (1/4 xupruya) B
KaXJoM psiay kinajaku. [lpu sToM nommkHa obGecrnieunBaTbes NEpeBsi3ka Kaxa0ro psijaa kupnuuei. B
reyax 3aBOJICKOTO MU3TOTOBJIEHUS PA3JeJIKH BBINOJIHAIOTCS U3 jKAPOCTOMKOro OETOHA OTAENbHBIMU
JJIEMEHTaMH.

['opusoHTanpHas pasjnenka HE JOJDKHA ONUPAThCS Ha KOHCTPYKTUBHBIE DJIEMEHTHI
MEPEeKPBHITUS, YTOObI HCKIIOYUTH OOpa30BaHME TPEUIMH INpU OCaAKe 3AaHUS W mHedd. Mexay
pa3lesikol U MepeKkphITHEM HEOO0XO0AUMO MpeaycMarpuBaTh 3a30p 20 MM, KOTOpBINA 3aIl0JIHAETCS
HEroproYMMH MaTepualaMu (TJIMHSHBIM pPacTBOPOM C J100aBKOM acOEecTOBON KpOIIKKM M [Ip.),
paszfesika 10JKHA ObITh HE MEHEE TOJIIIMHBI MEKTyITa)KHOTO MEPEKPHITHS U BO3BBIIIATHCS HAJl HUM
Ha BEJIMYMHY BO3MOXHOW ocanku nedu. [lon Haj pas3nenkoil cienyer BBINOIHATh U3 HETOPIOYUX
MatepuanoB. [lpy Hanmuuum B yepAake CropaeMod TEIUIOM30JSIUOHHON 3achIKU (JPEBECHBIX
ONWIOK WIH CTPYXKEK, JINCTHEB U T.II.) pa3Jiesika J0HKHA BO3BBILIATHCS HAJl 3aCHIIKON Ha BEJIMYUHY
He meHee 70 MM.

3.2.3.2. KOHCTPYKTHBHOE UCIIOJTHEHHE OTCTYIIOK

CrpoutenbHble KOHCTPYKIUH, OJIM3KO pacoJIOKEHHBIE K IIe4aM, M0ABEPratoTCs TEIIIOBOMY
BO3JICHICTBUIO OT HArpeThlX JJIEMEHTOB II€YM, a TaKXK€ OT IUIAMEHU U JIBIMOBBIX Ta30B Yepe3
TOIOYHOE OTBEPCTHE, HEIUIOTHOCTU B 3aKJIQJHBIX JETANSAX WIM KJajke nedyu. TerngoBol MOTOK 3a
CUET M3JIyYE€HUS M KOHBEKIIMM MOJKET BbI3bIBATh BOCIUIAMEHEHHE CrOpPAaeMbIX KOHCTPYKLUUH H
MaTepUajgoB, IOITOMY MEXKAY IME€4Ybl0 U CTPOUTENIbHBIMH KOHCTPYKIHUSMHU BBINOJHSIOTCA
MIPOTUBOMNOYXKAPHbBIE OTCTYIKH.

Paccrossare OoT Hapy)KHOM TOBEPXHOCTH TI€YM WM JBIMOBOTO KaHana (TpyObl) [0
HE3aLUIIIEHHON WM 3alUIIEHHON OT BO3TOpaHUs CTPOUTEIHLHOW KOHCTPYKIMH M3 FOPIOUUX WU
TPYAHOTOPIOUMX MAaTEPHAJIOB Ha3bIBaeTCs OTCTYNKOM (puc. 3.5).



Puc. 3.5. Cxema npoTUBONOKAPHBIX OTCTYIOK:

a — 3aKpbITasd OTCTyIIKa: 1- XO0JIOJHasA CTCHA, 2-— JCPEBAHHAA CTCHA, 3- IIUT U3 TOCOK;, 4 — peUICTKA, 5-— IIC4Yb, 06—
JCPEBAHHAsA CTCHA B SaKpLITOﬁ OTCTYIIKC: 1 — crena u3 KupI1i4a, 2-— JBa CJI10A BOﬁHOKa, BBIMOYCHHOI'O B I''TMHSIHOM
pPacTBoOpE; 3- IOUT U3 TOCOK; B — II€Yb Y CTCHEI C OTKpLITOﬁ OTCTyHKOﬁ: 1- JBa CJI0d BOﬁJ’IOKa, BBIMOYCHHOTI'O B I''TMHEC,
2 - JCPEBAHHAA CTCHA, 3- IIC4Yb, 4 — KpOBCJIbHAA CTajlb UK IITYKAaTypKa

[IpoTuBONOKapHBIE OTCTYIIKU CIAEAYET MPEeAyCMaTPUBATh MEXKIY:

e 3anHed WiM OOKOBBIMM CTEHKAMM II€YM U MPUMBIKAIOIIMMU CTOPa€MbIMU CT€HaMU WU

[IepPEeropoaKamu;

e (poHTOM mMeuu (TOMOYHON JBEPKOIT) U MPOTUBOMOJIOKHO PACIOJIOKEHHON MM MPUMbIKAIOIIEH
[0/ YTJI0M K ()POHTY CTPOUTENBHOM KOHCTPYKLUEH;

MTOBEPXHOCTHIO MEPEKPHILIHN I1IE€YU U CTOPAEMBIM ITOTOJIKOM;

OTJIEIIbHO CTOSAILIMMHU JBIMOBBIMU TPyOaMU U CrOpaeMbIMU CTE€HAMHU WJIH [IEPETOPOAKAMM;
MTOBEPXHOCTHIO JILIMOBBIX MTaTPYOKOB M CTOPAEMbIMU KOHCTPYKIUSIMU;

JBIMOBOI TpyOOi1 U cropaeMbIMU KOHCTPYKIUSMU OKPBITHS (CTOMKH, CTpONUiIa, 0OperieTka);
JTHUILEM €YU U CTOPAEMbIM OJIOM.

Pa3nnyaroT 3aKphIThIE U OTKPBITHIE IPOTUBOIIOKAPHBIE OTCTYIKH.

B 3akphITBIX OTCTYNKax HCKJIIOYEHA BO3MOXKHOCTh IIOMAJaHUS B HUX IIOCTOPOHHHUX
rOpIOYMX MaTepuaioB, MOATOMY C TOYKHM 3pEHHUS IMOKapHOM O0€30MacHOCTH HUX LEeIeco00pa3Ho
PEKOMEHI0BaTh K HCIIOJIb30BAHUIO B 3JAHMSIX JHOOOT0 Ha3HAYEHHs], XOTS MPH ITOM HECKOJBKO
CHIDKAeTCs Terootaada nedyu. OTCTYNKH MOTYT BBINNOJIHSTBCS 3aKPHITBIMU C OJHOM CTOPOHBI, C
JIBYX CTOPOH, C JBYX CTOPOH M CBEpPXy Ha YPOBHE IMEpEKPHIIN Me4H (MOJHOCTHIO 3aKpbITast
orcrynka). [Ins 3gaHMsT [ETCKUX JIOMIKOJBHBIX M JIe4YeOHO-NPOPHIAKTUYECKUX YUPEXKICHUN
OTCTYIIKH JIOJKHBI BBIIIOJIHATHCS MOJIHOCTHIO 3aKPBITHIMH.

3aluTy CropaeMbIX KOHCTPYKLIMN 3[aHUS B 3aKPBITOM OTCTYIKE CIEAYeT OCYIIECTBIATH
nyreM yctpoicTBa "xononHo#l yerBeptu". s ycrpoiictBa "Xo0s0aHOM 4yeTBepTU" y NEpEBSIHHOM
pyOsIeHO# CTEHBI K CTeHE MPUOMBACTCA IIUT U3 HOCOK TOMIUHON 40-50 MM, OOUTHIN IBYMS CIOSIMU
BOMJIOKA, IPOIIUTAHHOTO TJIMHSHBIM PACTBOPOM, IO KOTOPOMY MPOU3BOAUTCS OOJIUIIOBKA KUpIIUYa
TOJIIMHON He MeHee 65 MM. Pa3meps! "X0s104HON yeTBepTU" MO MIHUPUHE U BHICOTE JOJKHBI OBbITH
HE MEHee pa3MepoB CTEHKH I€4YH, 0OpaIlleHHON B OTCTYIIKY.

CreHKHM 3aKpbITOM OTCTYNKH CJEAyeT YCTpauBaTb W3 HErOpPIOYMX TEPMOCTOMKHX
MaTepUajIoB (Yallle BCEro MCIOJb3yeTCs MaTepual nedr). bokoBble CTEHKH OTCTYNKH HE JOJKHBI
MePEBS3bIBATHCS C KJIAJIKON MeYH, YTOObI UCKIIOYUTH 0Opa30oBaHUe TPELIUH B M€Y IIPU €€ OCaJIKe.
HonyckaeTcsi OOKOBblE CTEHKH OTCTYNKH KpPENHUTb K CTPOUTEIbHOW KOHCTPYKIMHM 3AaHusd. B
KaKJI0M OOKOBOW CTEHKE OTCTYNKH IS LUPKYSIIUM BO3JyXa CJEeAyeT MpeaycMaTpuBaTh
OTBEPCTHS HAJ IIOJIOM M BBEPXY C pELIETKaMU ILIOMIAJbI0 )KMBOTO ceueHus He MeHee 150 cm K.
kaxaas. CBepxy OTCTyNKa Ha KaKOM YpPOBHE MEPEKPHIIIN MEeUd 3aKphIBA€TCS ABYMS pPsIaMU



kuprnnya. I[lpy 3TOM pomyckaercs mepeBsi3Ka KHPIHWYEH IEPEKPBITHS OTCTYINKH C KIaIKOM
IIEPEKPHIIIHN [TEYH.

[Ton B 3aKkppITON OTCTYIKE HEOOXOIMMO IpEeIycMaTpUBaTh M3 HETOPIOYMX MaTepUaOB.
JlomyckaeTcst cropaeMsli IOJ IPHU YCIOBUHU 3aIMUTHl €r0 OJHUM PAJIOM KHUPIHAYA WU JPYTMMHU
HEroproYMMH MaTeprallaMy, 00eCceunBalOIUMU IIpeies oruectoiikoctu He MeHee El 45.

[IpoTuBOIIOKAapHBIE OTCTYNKHU JUIsl TIEYE€W C TOJUIMHOM CTEHOK MeHee 120 MM, OTAEIbHO
CTOSIIIUX JBIMOBBIX TPYO M KaHAJIOB, BBINOJHSIOTCS OTKPBITBIMU. B OTKPBITBIX U 3aKPBITHIX
OTCTYNKaxX C OJHOM CTOPOHBI CropaeMas CTpPOUTEIbHas KOHCTPYKIHUS OOMBAaeTCs KPOBEIbHBIM
KEJIe30M IO CJIoK acOecTta TONMHOM 8 MM WIM JABYMS CIOSIMH BOMJIOKA, MPOIMTAHHOTO
[JIMHSAHBIM PacTBOPOM. JlomyckaeTcss B KadecTBE TEIIOBOM H30JSLMM HCIOJIb30BaTh JIpyrue
HEroproyue mMarepuaibl. TOJIIMHY 3alIUTHOrO CJOSI W3 JPYTHX MaTepuanoB HEOOXOAUMO
ONpEENATh C YYETOM MX TEIJIONPOBOJHOCTH, OOEcleyuBas TEPMUYECKOE COMPOTHBIICHUE HE
MEHee TepPMUYECKOro COINPOTUBJIEHUS cliosi acOecta ToMUMHOM 8 MM, koTopoe paBHO 0,05 M
kB.K/BT. TemnoBas 3amura CTpOUTENbHON KOHCTPYKIMH AOJDKHA 00ECIIeUnBaThCs 10 BCEHM BBICOTE
€YU U BBIXOJIUTH 3a KOHTYpHl nieun He MeHee yeM Ha 150 mm. [Ipm ycTpolicTBe KyXOHHBIX IUIUAT
TEIJIOBAs 3allMTA JIOJKHA BO3BBIIIATHCS HAJl BAPOYHBIM HacTUiIOM Ha 500 Mm.

3.2.4. Metoauka npoBepKH MeYHOr0 OTONJIEHUS

Omnpenensiercs JOMYCTUMOCTb IPUMEHEHUSI [IEYHOTO OTOIIICHHUS.
[leynoe oTorieHue - Haubosee MOKAPOOIACHBIN BUI OTOIIEHUS, [IOATOMY BO BCEX Cy4asX, Korja
3TO BO3MOXHO II0 YCIOBUSIM CTPOUTEIBLCTBA, LENECOO0pPa3sHO PEKOMEHIOBaTh Oosiee Oe30macHoe
LEHTpalIbHOE OTOIIeHne. /[ Mpou3BOACTBEHHBIX NMOMeIeHn kareropuii A, b u B ycrpoiictBo
MIEYHOI0 OTOIUIEHMsI He aomyckaercda. OO01acTh NPUMEHEHHS MEYHOTO OTOIUIEHHS B 3/aHUAX
pa3nuyHoOro HazHadeHus npusezeHa B Tadi. 2.11 (CHull 2.04.05-91

[IpoBepsieTcss mpaBUIBLHOCTH BhIOOpA BHJA MEUM MO CTENEHU HarpeBa. B 3aBucuMocTH OT
Ha3HAYeHUs 3JIaHUM U TOMEUIEHUN i1 OTOIUIEHMs HEeoO0XOAMMO IpeaycMaTpuBaTh IE€YH
CIIEIYIOIUX BUJOB: B JIETCKUX M JIEYEOHBIX YUPEKACHUSX- II€YH YMEPEHHOI'O HarpeBa cC
TEMIIEpaTypoil B OTIENbHBIX TOYKaX HapyXkHOH mnoBepxHocTh He Bbimie 90°C; B XKUIBIX U
IIKOJIBHBIX TOMEIICHUSX - MeYM YMEPEHHOI'O HarpeBa C TeMIepaTypoll B OTAEIbHBIX TOYKAX
HapyxHOW moBepxHOCTH He Bbimie 120 °C; and BpPEMEHHOTO OTOIUIEHHS M B IMOMEILEHUSX C
BpEMEHHBIM NpeObIBaHUEM JIOAEH (MAacTepCKuX, CIYKEOHbIX, KOHTOPCKUX U Jp.) - Ie4u
YMEPEHHOTO HarpeBa M HETEIUIoeMKHe Ieuyu Joboro Buja. Ileun Bhicokoro Harpera c¢
TeMIieparypoil Ha HapyXHOW mnoBepxHocTU cBbile 120 °C BBINOJHAIOTCA C HCHOJIb30BAaHUEM
METAJNIMYECKOT0 KOXKyXa Ha HapyKHOW TIOBEPXHOCTH Ie4d. B JeTCKUX yupexIeHHsX,
OOLIEKUTHUAX, KITyOaxX, KOHTOPCKUX IMOMEIICHUSIX 1 MaCTEPCKUX, a TAKXKe B CEICMUUECKUX pailloHax
MeYH cIeAyeT 3aKI04aTh B QYTIsp U3 KPOBEIbHOM CTalIH.

3.2.5. OronuTe/ibHbIE ANNAPATHI HA TBEPAOM U KMIKOM TOILINBE

B ManosTakHBIX A0OMax, PaCIIOJOXKCHHBIX B CCJIIbCKUX HACCIICHHBIX ITYHKTaX, KpOMC
MIEYHOTO OTOTUICHHSI HCITOJIB3YeTCSl KBAPTUPHOE OTOTUICHUE.

KBaptupHOe oOTOIUIEHHE TIpeACTaBiIsieT €000 OTONMUTENBHYIO CHCTEMY OTIEIBbHOM
KBAapTUPBI HJIM JO0MaA, BKIOYAKOIIYIO I'CHEPATOpP TCIUIOTHI, TCILJIOPOBOJAbBI H TEIUI00OMEHHBIE
npuOopsI (puc. 3.6).
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Puc. 3.6. Cucrema BOASIHOIO OTOIUIEHHS C HACOCHOM IUPKYJIALUEN TEIIIOHOCUTEIIS:
1 — Hacoc; 2 — koTen; 3 — paclIMpUTENbHBIN 0aK; 4 — BO3yX0COOpHUK; 5 — BO3AYIIHAS IUHUS

OTtonurenbHbIE BOJSHbBIE CUCTEMBI IIPU 3TOM MPUHIUIHUAIBHO OJUHAKOBBI. OTONUTENBHYIO
CUCTEMY MOHTHUPYIOT C TaKMM pacdeTroM, 4yToObl BO3BpaTHAas BOJAA NOCTYyNaja K OTOMUTEIbHOMY
anmnapaTry CHU3Y 0 TpyOaM, UMEIOIUM YKJIOH B CTOPOHY arnapara.

OtomyieHe TMOMENIEHUH IMpU  HKCIOJIb30BAHMM anlapaToB Ha TBEPAOM TOILUIMBE
OCYILIECTBJISIETCSl 32 CUET KOHBEKTHMBHOM OT/JayM TeIlla CTEHKAMM allapaToB WM OTAAuu Terlia
HarpeBaTeIbHbIMU IPUOOpaMu, B KOTOPBIX MOJAaeTcs ropsdast BoAa. AnmapaThl CIYyKaT TakxkKe JUIs
MPUTOTOBJICHUS MUILU U TIOJTYYEHUSI TOPsiueit BOIBI ISl OBITOBBIX HYX.

boiToBBIE ammaparsl, paOoTaroliMe Ha TBEPAOM TOIUIMBE, pa3leisitoT Ha Tpu rpynmbl. K
MEpBOM OTHOCATCS BOJOHArpeBaTeNu JJsi BOJSHOM CHUCTEMBbl OTOIUIEHHS. Bropyio rpynmy
COCTaBJIAIOT ammaparbl, 00ecreurnBaroIue 000rpeB MOMEIIeHHs] U MPUroTOBJICHUE MUIIU. B 3ToM
cllydae 4acTh MOJIy4a€MOTO TeIUla OTBOJAUTCS IO/ BapOYHYIO IJIUTY. ANnaparbl TPEThEW I'PYIIIIbI
IpeIHa3HaYeHbl JUIsl HarpeBa BO/IbL.

boITOBBIE OTONUTENBHBIE anmnaparhl, padoTarolue Ha TBEPAOM TOILUIMBE, [0 HCIIOJIHEHHUIO
MOApa3JIENSIOTCS Ha anmapaTsl ¢ BOAsSHBIM KOHTypoM (ABT) temiomnpousBoauTenbHOCThIO 8.7-29
kBT u 6e3 BogsiHOTrO KOHTYypa (AT) Temnonpon3BoauTenbHocThio 7-11.6 kBT.

BokoBble M 3aHIOI0 CTEHKHM TONKHU ammnaparoB (yTepyroT CTaHIAPTHBIM OTHEYIOPHBIM
KUPIUYOM, 4YTO 00ECIEYMBACT UX JOJIFOBEYHOCTh M KAYECTBEHHOE C)KUI'aHHE TOIUIMBA. Ammapar
AOTB-17.5 cocTout u3 TemiooOMeHHUKa, 00pa3yoIero CBOUMH JIBOMHBIMU CTEHKAMH BOJISTHYIO
II0JIOCTh, Ta30X0/a U TONKHU. Kopmyc CTanbHOM, CBapHOW, HA MEpeaHEN CTEHKE IPOpe3aHsl TpU
OKHa C JIBEpKaMH: 3arpy304HOM, TOMOYHOW W monaxyBanbHOW. [lociemnsisi mmeer mubep ist
pEerylIupoBaHus MOJCOCa BO3AyXa B TOIKY. YCTAaHOBJICHHbIE B TOINKE KOJOCHUKU YJIOXEHBbl Ha
YTOJIKH, CITyKalllle TaKKe ONOPOil UIsl OrHEYNOpHOI (pyTEepOBKH U3 KUpIUYa, INIUHBL, acoecra. [lon
KOJIOCHHKOM HMMeEeTCs BbIIBIKHOM 30JIbHUK. Ha kopryce ycraHoBieHa paMa, Ha KOTOPYIO YJIOXKeHa
YyryHHas miauTa ¢ koHpopkamu. Ha 3agHeil creHe pa3MmerieHbl JbIMOOTBOJHBIA MaTpyOOK U JBa
HITyLepa i MPUCOETUHEHHUS OTOMUTEILHOW CUCTEMBI.

Hupkynsuust BoJbl B CHUCTEME OTOIUIEHUS €CTECTBEHHAs 3a CYET Pa3HOCTU TEMIIEparyp.
Kopnyc ammapara MMeeT HOXKH, 3a CUYET KOTOPBIX HCKIIFOYAETCS HArpeB I0Jla U CropaeMbIX
KOHCTPYKLUH A0 TeMIEepaTyp, NPEeBbIIIAIOIINX HOPMATUBHYIO.

B paifoHax, ynajieHHBIX OT MarucTpajJbHbIX T'a30MPOBOJOB U YrOJIBHBIX MECTOPOKICHUM,
JUIs OTOIUIEHHS TOMEUICHUM UCHOJIb3YIOT KHUAKOE TOIIMBO, J0JsI KOTOPOro B TOIUIMBHO-
SHepreTHUeckoM OanaHce yBeauuuBaeTcsd. Takue amnmapaTbl MMEIOT HEMallo MPEUMYIIECTB IO
CPaBHEHMIO C OTONMUTENbHBIMM meyamMu. OHM 3HAUUTEIBHO YyHO0OHEe B IKCIUIyaTallUH,
obOecrieunBaroT 0oJiee BBICOKYIO TEIUIONPOU3BOAUTENBHOCTh M OOJBIIYIO IOJHOTY CHKUTAHUS
TOIUIMBA, MPOLIECC TOPEHMsI B HUX JIETKO ymnpasisgeM. Kpome Toro, pacxoj >KMJIKOTO TOILIMBA U
TEIUIONPOU3BOIUTENBHOCTh ~ ammapara MOKHO aBTOMAaTHYECKU pPErylupoBaTh B  LIMPOKOM
JMara3oHe.

[Ipu ycraHoBKe amnmapaToB W MX OJKCIULyaTallMM JOJDKHA OO€CleYrBaThCS IMOXKapHas
0€30MacHOCTh, TaK KaK B KA4e€CTBE TOIUIMBA MCHOJIb3YIOTCS JIETKOBOCIIAMEHSIOIINECS KUIKOCTH.
s sToro ammapaThl OCHAIAIOTCS AaBTOMATHUYECKUMHU YCTPOWCTBAMHM, 0O€CIeYHBaIOIIMMU
0e30MmacHoe CKUraHue TOIUIMBA (103aTopaMu, 00eceunBaOIIMMU PErYJIMPYEMbIN pacXo]l TOIUINBa
U IpeKpalieHue MoJauu TOIJIUBA B TOPEJIKY IPU €€ MEePENOJHEHUN).



Anmnapatsl ObITOBBIE, paOOTAIONIME HA KUJKOM TOIUIMBE, PA3AEISIOT [0 BUY HA BapOUHBIE,
OTOIUTEJIbHbIE, BOJIOHArpeBaTebHble, KOMOMHUPOBAHHBIC, & 10 HCIOJHEHUIO (OTOMHUTENbHBIE U
KOMOMHUPOBAHHBIE) C BOJSHBIM KOHTYPOM U 0€3 Hero.

3.2.6. TpeGoBaHusA MOKAPHOH 0€30IIACHOCTH K OTONMUTEIbHBIM aNllliapaTaM HA TBEPAOM
U KUKOM TOILJINBE

Jlyis oToIUIeHMs CJelyeT HCIO0JIb30BAaTh OBITOBBIE amIapaThl, TEILIONPOU3BOAUTEIBLHOCTD
KOTOPBIX OOJIbIIIE OTEPH TEIIOTHI HOMELICHUSIMHU.

Jliis obecnieueHust GE30MACHBIX YCIOBUM AKCIUTYaTallMM OTOMUTENbHbBIE OBITOBBIE alapaThl
C HCIApUTEIbHBIMM TOPEJIKAMH JOJKHBI 000PYAOBATHCS CPEACTBAMU aBTOMATHKU M KOHTPOJIS.
Annaparbl OTONUTENIbHbIE C BOASHBIM KOHTYPOM U PYYHBIM pEryJIHpPOBaHUEM TeMIEpaTyphbl
TEIJIOHOCHUTENSI CHAOXKa0T J103aTOPOM, 00ECTIEUNBAIOIINM IOCTOSTHHBIA PacXo/i TOIUIMBA B TOPEIIKY
IIPU €€ MEPENOTHEHHH.

Temneparypa HarpeBa OOKOBBIX CTEHOK allllapaTOB Ha TBEPAOM M KHJIKOM TOIUIUBE B
MpoIiecce IKCIUTyaTanuu He aoJpkHa npesbimath 90°C ms 60koBbIX cTeHoK, 120 °C mns 3agHei
crenkd 1 50 °C ans nosa noj annaparoM. CMOTpOBbIE OKHA JIBEPLbI KAMEPHI alllapaToB JIOJKHBI
000py10BaThCS TEPMOCTONKHM CTEKJIOM, TEMIIEpaTypa HarpeBa CTeKia He JOJDKHA mpeBbimaTh 170
°C. Temneparypa HarpeBa TOIJIMBA B 103aTOPE U TOTUTMBHOM Oauke HE 0JDKHA ObITh BhIe 40 °C.

[Ipu ycTaHOBKE OTONMUTENBHBIX U OTONUTEIbHO-BAPOYHBIX alllIapaTOB Ha TBEPJIOM TOILIUBE
B MOMEIIEHUU C JEPEBSIHHBIM MOJOM MECTO YCTAHOBKHM MX Ha IOJY JOJKHO ObITH OOJIMIIOBAHO
kupnuyoM. [lnomanp oOMMIOBKM TMoJia ClEeAyeT NPUHUMATh HE MEHEe IUIOLAAM OCHOBAHMS
anmnapara. [[is npepoxpaHeHus moja OT 3aropaHus NPH CIy4allHOM BbINAJEHUU TOPSILEro YIiis
TIOJI TIEpEe]T anIapaToM CJIeAyeT NOKPBIBATh CTAIBHBIM JUCTOM pazmepaMu S00x700 mm. Anmaparsl
YCTAHABJIMBAIOT B HEKUJIOM NOMEUIEHUH Y KHUPIUYHBIX CTEH WJIM MEPEropoJ0K Ha PACCTOSIHUM HE
MeHee 5 cM. [Ipu ycraHOBKE anmnapaToB y CrOpaeMbIX MM TPYJHOCTOPAEMBIX CTEH PACCTOSHUE OT
OOKOBBIX CTEHOK arrapara /10 CTeH HoMeUIeHHUs A0KHO ObITh He MeHee 0,5 M. CTeHbl oMelIeHUs
IIPY 3TOM B MECTE YCTaHOBKH arrapaTa 0OMBaioT acOECTOBBIM KapTOHOM TOJIIIIMHON HE MEHEE 3 MM
U TOKPBIBAIOT CTAJbHBIM JIMCTOM. EcCiy 3TO HEBBIOJIHUMO, TO HEOOXOIUMO OOJIUIIOBBIBATH CTEHBI
KUpOU4YOM Ha peOpo. OOIuIoBKa JOHKHA BBIXOJUTH 3a TabapuThl anmapaToB 10 TOPU3OHTAIM Ha
paccrosiue He MeHee 0,1 M u ObITh He MeHee ueM Ha 0,5 M Bblllle YpOBHS anmnapara.

Annaparbl OTONUTENIbHBIE HA KHUJIKOM TOIUIMBE MOTYT ObITh YCTAaHOBJIEHBI B KyXHE WJIHM B
OT/IEIbHOM HEXUJIOM TIOMEUICHUH XO3SIMCTBEHHON IOCTPOMKH; B OTAEIbHOM HOMELICHUU
IIPUCTPOUKU K KWIOMY JOMY, XO3SMCTBEHHOM IOCTPOWKE WM B NPUCTPOMKE K Trapaxy; B
OTJIeJIbHOM TMOMELIEHUH OT/AEIbHO CToAlIeH nocTpoiiku. [lomerienus ais pa3MelleHus anmnapaTos
JOTKHB MMETh 00BeM He MeHee 7,5 M’. Ha KaKIblif anmnapat 41 o0OpyA0BaTbCA BBITSKHOM
BEHTIJISIIIUEH C €CTECTBEHHBIM MOOYXKIEHUEM, 00eCTIeunBaronieil He MeHee YeM 3-KpaTHbI 0OMeH
Bo3llyxa B 4yac. CTEHbI, NEPEeKpbITHUS U I0J NOMELIEHUs, I'/leé YCTaHOBJIEH alllapar, €cid OH
HaXOJUTCSI HE B JKWJIOM JIOME€ WIM B TOJBal€ >XWUJIOIO JIOMa, JIOJDKHBI BBIMOJIHATHCA U3
HECropaeMbIX MaTepuasoB C MPEIeJIOM OTHECTOMKOCTH HECYIIUX CTEH HE MEHee 2 4, a HEHECyLIUX
CTEH M NEPEKPBITHH - HE MeHee (.75 u.

Pa3menienrne oTONUTENBHOTO anmnapara peKOMEHIyeTCsl IPOU3BOAUTE TaK, YTOOBI MEpesl ero
¢bpoHTOM OBUIO paccTosiHME HE MeHee IM, a paccTosiHHe OT OOKOBBIX CTEHOK J0 HECropaeMbIX
KOHCTPYKIIMUA COCTaBJsJI0 He MeHee S5 cM. Ilpu ycTaHOBKe ammapaToB y CrOpaeéMbIX CTEH
(eperopo/IoK) paccTosiHME OT CTEHOK ammapaTa /10 CrOpaeMbIX KOHCTPYKLIMH JTOJKHO OBbITh HE
MeHee 10 cM. D10 paccTosiHuE MOXKET ObITh COKpAIlleHO J0 5 CM, €ClIM cropaeMas KOHCTPYKIIHS
3alUIIeHa KPOBEJIBbHOM CTallbl0 MO acOecTy TOMIIMHOM 3 MM, KOTOPBIA JTOJDKEH BBICTYNAaTh 3a
rabaputel ammapara g0 10 cm. Ilpu ycraHOBKE OTONMUTENBHBIX NPUOOPOB HA CropaeMblid
(TpyZHOCTOpaeMbli) MOJ ClIeAyeT IpeaycMaTpuBaTh 3allUTy €ro OT BO3ropaHus. AmmapaTsl
JIOJIKHBI YCTaHABJIMBAThCSl HA OCHOBAHUU, BBHIIIOJHEHHOM U3 OJIHOTO psifa KUpIUYa, MOJ0KEHHOTO
IJTAIIMS, C BBICTYIIAaMU 3a KOHTYp annapara Ha 10 cm.

Annaparbl OTONUTENbHBIE HAa TBEPAOM M KUAKOM TOIUIMBE JIOJDKHBI MOJKIHOYATHCA K
JBIMOBBIM KaHaJlaM JUIsl OTBOJA MPOJAYKTOB ropeHus. J[pIMOBbIE KaHaibl JOJDKHBI UMETh CEYEHMS,
COOTBETCTBYIOIIME TEIUIONPOU3BOJIUTENLHOCTH —amllapara, U BBIIOJHATHCA H3 TJIMHSHOIO
OOBIKHOBEHHOI'O KHUpPIHYa WM UHAYCTPUAIbHBIX OJIOKOB M3 KapocToikoro OertoHa. ToumiuHa
CTEHOK JIBIMOBBIX KaHAJIOB M3 KUpIKUYa J0JDKHA ObITh HEe MeHee 0,12 M, a U3 xapocToKkoro 6eToHa



- He meHee 0,06 m. Kaxxaplii OTONUTENBbHBIN annapar J0JKEH MOJKIYaThess K 000CO0IEeHHOMY
JBIMOBOMY KaHally. /lonmyckaercs mpUCOEIMHATh K OJHOMY KaHajly JBa allapara, pa3MeIleHHbIX
Ha OJIHOM WJIM pa3HbIX dTakax. B aToM cilyuae paccTosiHME MEXIy NaTpyOKkaMu Juisi BBOJa AbIMa B
KaHaJ JOJKHO ObITh He MeHee 0,5 M, a IJIonaib CeUYeHus IbIMOBOI0 KaHalla HE MEHbIIIE TUIOIIa 1
CEUeHUs MaTpyOKoOB.

JUist mpuCOEIMHEHUs OTONMTENBHBIX AannapaTtoB K JbIMOBBIM KaHajaM IPHUMEHSIOT
COCTMHUTENIbHBIC TPYObl M3 JIMCTOBOW CTAIM TOJIIMHOW HE MEHee 2 MM C MOCHIEAyIolmend HxX
u30JsIMel  cioem acOecta JAPYTMM HECTOPAaeMbIM  TEIUIOM3OJIALMOHHBIM  MaTepHalioM C
SKBUBAJIEHTHOM TEIUIOMPOBOJHOCTBIO, WM JPYrod crnoco0 3aluThl OT MEXaHUYECKOTro
MTOBPEXKACHMUS.

CoenunurtenbHas TpyOa [oJDKHA OBITh Kak MOXKHO KOpodye€ M HMMETh He OoJiee Tpex
noBopoToB. CymMmapHas JUIMHAa TOPU30HTAIBHBIX Y4acTKOB TPYObl JOJKHa ObITH He Oojee 3 M.
3BEHbS COEAMHUTENBHON TPYOBI JOJIKHBI IJIOTHO 0€3 3a30pOB BCTABJIATHCS OJJHO B APYroe Mo XO1y
rasa.

PaccTostHue oT AbIMOOTBOJSAIIEN TPYOBl IO TPYAHOCTOPAEMbIX KOHCTPYKIUH JTOJKHO OBITH
He MeHee 10 cMm, a 10 cropaemblx KOHCTpyKuMi 25 cM. Ilpm 3ammre cropaemMbIX KOHCTPYKIMI
KpPOBEJIbHOM CTAJIBIO MO acOECTy TONIIMHOW 3 MM YKa3aHHOE pacCTOsHHE yMeHbInaeTcs A0 10 cm.
Ternnounzonsiiysi KOHCTPYKIUH [OJDKHA BBICTYNATh 3a rabaputbl TpyObl Ha 15 cM c Kaxzoi
CTOPOHBI.

CoenuHuTenbHbIe TPYOBl HE JOIYCKAeTCsl MPOKIIAIbIBATH Yepe3 IOJI WM MEepeKphITHE, a
TaK)Ke TPAaH3UTOM uepe3 JKUible KOMHaThl. llpum mnpokianke coelWHUTENbHOW TpPyObl uepes
CropaeMylo NeperopoIKy pacCTOSHUE OT TPYOBI /10 MEPEropoIKU JIOJKHO ObITH HE MEeHee 25 cM, a
IIPOEM B MEPETrOpoOAKE JOJKEH ObITh 3aJlellaH HECrOPaeMbIM MaTepuajoM TOJIIIUHON HE MeHee 6
cM. [l onpeneneHuss BO3MOKHOCTH MOAKIIOYEHUS OTONMTENBHBIX AlapaToB K CYIIECTBYIOIIUM
JBIMOBBIM KaHaJlaM HE0OXO0JIMMO YCTAHOBUTH: COOTBETCTBUE MPHUHSTHIX JUIsl U3TOTOBJICHUS KAHAJIOB
MaTepHUaJoB HOPMATUBHBIM TpPeOOBaHUSAM; HaJIMYUME HOPMAJbHOIO pa3psyKEHUsT B KaHalax U
OTCYTCTBHE 3aBAJIOB; COCTOSHUE KJIAQJKM KaHAJIOB; HAJIMYUE M HCIPABHOCTH IPOTHBOIIOXKAPHBIX
pa3zienoK; UCIIPABHOCTD U MTPABUIILHOCTD PACIIOJIOKEHHS FOJIOBKA KaHAJIA.

3anpeniaercs NPUMEHSTh B KaueCTBE TOIIMBA OEH3MH BCEX MapOK WM €ro CMECH C
JIpYrUMU HEPTENpoaYKTaMu B JIIOObIX nponopuusix. He pomyckaercst nonasanue B TOILIMBO BOJBI,
TaK KaK 3TO MOXKET IPUBECTH K 3aTYXaHHUIO TOPEIOYHOIO YCTPOMCTBA.

PesepByapbl Ui XpaHeHHs] TOIUIMBA MOTYT OBITh HAa3eMHBIMU U MOJA3eMHBIMH. HazeMHbie
pe3epByapbl MOT'YT pa3MeIaThbCs B MPUCTPOMKE K Trapaxy, OTACIBHO CTOSIIECH MOCTPOMKE, a TaKkKe
B IPUCTPOMKE K XO3SMCTBEHHON IOCTPOMKU WM B OTIEIbHOM IOMEIICHUH XO3SMCTBEHHOU
mocTpoiiku. B ciydae pazmenienus pe3epByapa B MPUCTPOUKE K rapaxy MOCICTHUN JOJKEH ObITh
HE HWKE 2 CTENEHU OIHECTOMKOCTH. [IpUCTpoiika K rapaxxy wiv OTAEIbHO CTOSIIAsl MOCTPOMKa, B
KOTOPOM pa3sMelleH pe3epByap, NODKHA HAaXOAUThCS BHE JIMHUM 3aCTPOMKHM JKHJIOTO JOMa Ha
paccrosiHud 1 M OT ogHOM M3 ero creH. [Ipu HEBO3MOKHOCTH pAaCIOIOKEHUS MOMEUICHHS IS
Ha3eMHOTO pe3epByapa 3a JIMHUSAMHU 3aCTPOMKH JIOIIYCKAeTCs pa3MEIlaTh €ro Ha PacCTOSIHUM HE
MEHee 7 M OT JKHJIOTO JOMA.

CreHbl W TEPEKPBHITHS TOMEIICHUH, MOCTPOMKM WIM HPUCTPOUKU ISl TOIUIMBHOIO
pe3epByapa JOJDKHBI OBITh HECTOPAEMBIMH, TIPE/IeNl OTHECTOMKOCTH HECYIIMX CTEH HEe MeHee 2,5 u,
a MEePEeKPHITUS U HEeCYIHUX CTeH (meperopoaok) He menee 0,75 4. [lomemenue pesepByapa ciaeayer
OTAENATH OT APYTHX IOMEIIEHHWH CTEHAMM C IPEJEIOM OTHECTOMKOCTHM He MeHee 2,5 4. Ilonm B
MIOMEILEHUN JOJDKEH OBITh M3 HECTOPAaeMbIX WM TPYAHOCTOPAEMBIX MaTepUajoB, HE AAIOIIUX
HCKpOOOpa3oBaHus MIPH yaape, a MPOEMbI JIIs ABEPEH TOJDKHBI UMETh OETOHHBIN MOPOT BHICOTON HE
MeHee 15 cM BBIXOJ W3 NOMEIIEHWS I TOIUIMBHOTO pe3epByapa JOJDKEH pPaclojiararbes
HEIMOCPEACTBEHHO HAPYXKY, a IUIONIaJb JBEPHBIX M OKOHHBIX IIPOEMOB JIOJDKHA COCTAaBIATH HE
menee 0.03 M Ha Kax bl | M° 06beMa OMEICHHS.

3.2.7. llenTpajibHble CUCTEMbI OTOILJICHU S

Oobuque ceedenus 0 KOmeabHbIX YCMAHOBKAX
TennocHa®XeHUE JKWIBIX, OOIIECTBEHHBIX W IPOU3BOJCTBEHHBIX 3JaHUNA  MOXKET
obOecnieunBaThcsi OT aTOMHbIX ctaHuui (ATOII) remnosnexrpouentpaneit (TOL]) nau KoTeNbHBIX



ycraHoBOK. Haubonee mmMpokoe NHpUMEHEHUE IMOJIYYUId pallOHHbIE, TPYNIOBbBIE U MECTHbBIE
KOTEJIbHbIE YCTAaHOBKHU.

B 3aBucuMoctM OT moTpeOuTeNell KOTEeNbHbIE YCTAaHOBKHM TMOJPA3AEISAIOTCS Ha
SHEpPreTHYecKUe, MPOU3BOICTBEHHO-OTONUTENIbHBIE U OTOIUTENIbHBIE.

OTtonurenbHbIe KOTEJIbHbIE YCTAHOBKH (Yallle BOJOTPEUHbIE, HO MOT'YT ObITh U MapOBBIMHU)
o0ecreunBarOT TEIIOHOCUTENIEM CHUCTEMBbl OTOIUICHHS, TOpSYero BOJAOCHAOKEHUS M BEHTUISLMU
KHUJIBIX, OOLIECTBEHHBIX U IPOU3BOJACTBEHHBIX 3aHUM.

B cocraB koTenbHOW YCTAaHOBKHM BXOJST: TOIUIMBHOE XO3SWCTBO, TOTIOYHBIM OJIOK C
CUCTEeMaMM I10Jaud TOIUIMBA U BO3JyXa, TEIJIOT€HepHpyrollee 000pylaoBaHHe (IIapOBON WM
BOJITHOM KOTEJI, MapoleperpeBareib, SKOHOMai3ep, BO3JyXOHarpeBaTellb U Ap.), 00opyIoBaHUE
Ui 00pabOTKMU M MOJA4M BOJbI, CUCTEMBI JbIMOYAAJICHUS, NUIAKOYAAJIECHUS U JIOTOJHUTEIbHbII
KOMILJIEKC BCIIOMOTAaTEJIbHOTO 00opynoBaHus. KoTenbHble YCTaHOBKM pabOTalOT Ha TBEPAOM,
KHUJKOM UM ra3000pa3HOM TOILIMBE. B KauecTBe TBEPIOTO TOIIMBA UCHOJIB3YETCSI KAMEHHBIN YroJib,
Topd, CiaHmbl WK apeBecuHa. JKuaKkoe TOIIMBO (Yalle BCEro Mas3yT) OYHMIAETCS OT BOJBI U
nonorpeBaercs. [Ipupoanplii ra3 w3 MarucTpain 0€3 JOTOJHUTEILHOW OYMCTKH TOJAeTCS B
KOTEJbHbIE YCTAHOBKHU Ha CKUTaHUE.

[To Buay BbIpabaThIBAEMOI0 TEIJIOHOCUTENS pa3IMyaloT MapoBble (s BRIPAOOTKU Mapa) u
BOJIOTpeNHbIE (U1 BEIPAOOTKHU TOpsiuei BOJIbl) KOTEJIbHBIE.

Bonorpeiinble KOTENbHbIE YCTAHOBKU MPUMEHSIIOTCS JUISl TEIUIOCHA0KEHMS KUIIBIX,
OOLIECTBEHHBIX M aJIMUHUCTPATUBHO-OBITOBBIX 3/1aHUM, IJl€ NPUMEHEHHE MapoBOT0 OTOIUICHHUS
3anpenieHo. Yaiie Bcero KOTENIbHbIE YCTAHOBKH MCIIONB3YIOT XKUAKOE, ra3000pa3HOe WIN TBEPIOE
u3MenbyeHHoe ToIunBo. CropaHue TOIJIMBA MPOUCXOJUT B IMOTOKE Bo3ayxa ((akenpHOEe IpH
MCI0JIb30BAHMH KUJIKOCTEN WM T'a3a U BUXPEBOE IPU HUCIIOJIb30BAHUU YIOJILHOM MbUIN).

3.2.8. TpeOoBaHue MOKAPHOI1 0€30IIACHOCTH K KOTEJbHbIM YCTAHOBKAM

[To>xapHasi OTaCHOCTh KOTEJIbHBIX YCTAHOBOK 00YCJIOBJIEHA MPOIIECCOM CKMIaHUsl TBEPJIOTO,
KHUJKOTO WIM ra3000pa3HOro TOIUIMBA, BO3MOXHOCTBIO B3pbIBA MAapOBBIX KOTJIOB, TOPIOUMX Ia30B
WIM TapoB TOIUIMBa B O00bEME TONKH, HaJM4YUEM BBICOKOHArpPETHIX IOBEPXHOCTEH
TEIUIOr€HEPUPYIOUIET0 O0OpYIOBaHUS M HEOOXOJUMOCTHIO XpAaHEHHUA, MHepepadOoTKU M MOJa4yu
00JIBIIOr0 KOJIMYECTBA TOPIOUUX U B3PHIBOOIIACHBIX BEILIECTB B BHJIE TOILIMBA.

[lenTpanpHble KOTEIbHBIE YCTAHOBKHU JIOJDKHBI pa3MELaThCsl HAa CHELUAIbHO OTBEJICHHOU
TeppuTopur. ['eHepasbHBI IUIaH pa3MEUICHHs] OCHOBHBIX UM BCIOMOIaTENIbHBIX 3JIaHUN U
COOPY)KEHHMH JOJDKEH YYMTHIBATh pelbe() MECTHOCTH, T'OCIOJICTBYIOILEE HANpaBICHHE BETPOB,
30HUPOBAHUE TEPPUTOPUU MO PYHKLHMOHAIBHOMY IPU3HAKY (IIpeA3aBOACKas U MPOU3BOACTBEHHbIE
30HBI, CKJIA/ICKOE XO3SMCTBO, MOACOOHBIE U BCIIOMOTATENIbHbIE COOPYKEHHUSI), HAIUYUE MPOE3I0B U
MOABE3/I0B K 3/ITaHUSIM U COOPY>KEHUSIM.

Pa3menienne MECTHBIX NMPUCTPOEHHBIX U BCTPOEHHBIX KOTEIbHBIX JIOJKHO OOecreyuBaTh
0€30MacHOCTh 3JaHMM Jpyroro Ha3zHayeHHs. Tak, CTpOUTENbHbIE HOPMBI HE JOIYCKAaIOT
IpUCTpauBaTh M BCTpauBaTh KOTEJIbHbIE, pabOTAIOUIME Ha Ta3e WIM KUAKOM TOIUIUBE C
TeMIIEpaTypol BCHBIIKA TapoB Hmwke 45 °C, B 0OIIECTBEHHBIE W AJIMHHHCTPATUBHBIC 3/IaHUS,
yueOHbI€e, JIeueOHbIe U KYJIbTYPHO-3PEIUIIHbIE YUPEKICHHUS, a TAKKE B IPOU3BOJCTBEHHbIE 3/IaHUS
MIPOMBIIIJIEHHBIX MPEANPUSTUH.

Bo BCTpOEHHBIX M NPUCTPOEHHBIX KOTENbHBIX HAa TBEPAOM WM JKUJIKOM TOIUIMBE C
TeMrneparypoii mapoB 6osiee 45 °C paspernaeTcsi yCTaHABIMBATh KOTIIBI C TaBJICHUEM Tapa He 0oJiee
1,7 MIla u Temneparypoii Boasl 10 115 °C. He nomyckaercs pazmeniatb BCTPOCHHbIE KOTEJIbHBIE
[0/ MOMEILIEHUsIMU OOIIECTBEHHOTO Ha3HaueHus (Qoiie M 3pUTEIbHBIMU 3aJaMH, TOPrOBBIMHU
MOMEILEHNUAMH Mara3uHOB, 3aJJaMU CTOJIOBBIX PECTOPAHOB M T.II.) W MOJ CKJIaJaMH TOPIOYHUX
MaTepHaoB.

KorenbHble, NpUCTpPOCHHBIE K MPOU3BOJACTBEHHBIM U OOIECTBEHHBIM 3/aHUSAM, CIEIyeT
OTIENATh MPOTUBOIOXKAPHOM CTEHOM, a BCTPOEHHBIE KOTEJIbHBIE - HECTOPAEMbIMU CTEHAMH,
MEPEropoAKaMU M TIEPEKPBITHAMHU C TpeaeioM orHectoikoctu He Menee 0.75 4. 3panus
KOTEJIbHBIX, pa0OTAIOIIKUX HA KUJKOM, Fa3000pa3HOM M TBEPJIOM PACHbUIEHHOM TOIUIMBE, JOKHBI
MMETh B3PbIBO3AIINTY B BUJIE HAPYKHOTO OCTEKJIEHUS IIJIOLIAAbI0, ONPEAEIIEMOIl pacueToM, HO He
Mmenee 30 % ot muiomaay HauboJbIIe Hapy)KHOU cTeHbl. [Ipu 3TOM npuMeHeHne apMUPOBAHHOTO
CTEKJIa U CTEKI00JIO0KOB HE JI0IYCKAETCS.



B kortenbHON noMKeH oOecreynuBaThCS CBOOOAHBINM JOCTYH A OCMOTpa, OYMCTKH H
pemoHTa obOopynoBanus. PaccrosHue OT (PpOHTa KOTIA WM BBICTYIAIONIMX YacCTeH TOIKH JIO
MIPOTHBOIIOJIOKHOW CTEHBI KOTEJIHHON NIOJHKHO COCTaBJIATH He MeHee 3 M. [lokapHasi omacHOCTB
KOTENIbHBIX TaKkKe OOYCJOBIIEHA HAIWYHEM MBUICTIPUTOTOBUTEIBHBIX YCTAHOBOK, B KOTOPBIX
pa3MalibIBaeTCsl TBEPJIOE TOIUTMBO, a 3aTE€M B CMECH C TOPSYMM BO3YXOM TOJAETCS K TOMOYHBIM
ropenkam. B3peuienHas B Bo3yxe nbuib (pazMepsl yactuil MeHnee 0,2 Mm) yriei (kpome aHTpanuTa
Y TOJTyaHTpaIMTa), CJIaHIeB, Topda, MOJIyKoKca 00pa3yeT B3phIBOOMIACHYIO CMECh.

TBepmoe TOMIMBO HEOOXOAMMO XPAaHHUTH TOJBKO HAa TEPPUTOPHHU CKiana. EMKocTh ckiama
clielyeT MpUHUMAaTh He 0oJiee 7-CyTOYHOTO pacxojia - MpH JOCTaBKEe aBTOTPAHCIOPTOM U He Oosee
14-cyroyHoro pacxoia - TMpH JOCTAaBKE J>KEJIE3HOJOPOKHBIM TPAaHCIOPTOM. OTrpaHHYMBAIOTCS
pa3Mepsl mTadeneit Tormba. Tak, pasmepsl mradeneil Topda cienyer npeaycMaTpuBarh M0 JUIMHE
He Oouiee 125 M, mo mupune He Oosiee 30 M U 10 BeIcOTE HE Oojiee 7 M. B KOTEIbHBIX yCTaHOBKAX,
paboTaroNMX Ha JKUJIKOM TOIUIMBE, TOJDKHBI COOMIOIAThCS TPeOOBaHUS TOKAPHOW OE€30MacHOCTH,
MPEIbSBIIIEMBIC K CIMBHBIM 3CTaKaJaM, pe3epByapaM, CHCTEMaM TOILTUBOOTIAYU. PesepByaphl st
TOTUTMBA JIOMTyCKAETCS pa3MeliaTh B MOMEIICHUSX, IPUCTPOCHHBIX K KOTeNIbHOU. [Ipu 3TOM 001mas
eMKOCTb JOJDKHA ObITh He 6omee 150 M° - st maszyta u 50 M’ - JUISL JIETKOTO He(TSIHOTO TOILIMBA.

3.2.9. CucreMbl BOISHOIO OTOIJIeHHd. BoasHoe oTOmJIEHHE ¢ eCTeCTBEHHOM
LHUPKYJISIHEH

CucremMbl BOJSHOTO OTOIJICHHUS! C €CTECTBEHHOM LUPKYJSAUel (rpaBUTALlMOHHBIE CUCTEMBbI
OTOIUIEHHS) MCIOJB3YIOTCA 4Yalle BCero s o0orpeBa HWHIMBUAYAJIbHBIX JKUJIBIX JOMOB,
aIMUHHUCTPATUBHBIX M OOIIECTBEHHBIX 3JaHUA B CEJIBCKOM MECTHOCTH IPH OTCYTCTBUHU
LEHTPATU30BaHHOTO TEIJI0CHAOKEHNUS.

Cucrema npeacTaBiisieT co00i 3aMKHYTBIA BOJSHONW KOHTYpP, B KOTOPOM I'€HEPAaTOp TEILIOTHI
COEJIMHEH C HarpeBaTeJIbHbIM IMPUOOPOM TermonpoBogamMu (TpydbonpoBogamu). B HauBbiciiei
TOYKE CHCTEMbl pAcClOJIOXKEH pPACHIMPUTENbHBIA 0aK, KOTOpPBIM CIYXKUT s yHaJeHHs
paciupsroueiicss Mpu HarpeBaHUU BOJIbI WIIM TOTIOJIHEHUS CUCTEMbI BOJIOW MPU €€ OXJIAKICHHUH, a
TaKoKe 7S yIaJeHusl BO3yXa U3 OTOMHUTEIBHON CUCTEMBI B atMocdepy (puc. 4.7).

Puc. 3.7. LlenTpasibHasi cucTemMa ¢ €CTECTBEHHOM LIMPKYJISAIUEN TETIIOHOCUTES:
1 — xoTen; 2 — raaBHBIN CTOSK; 3 — pacIIMPUTENbHBIN 0ak; 4 — pacrpeneauTeNbHbli CTOSK; 5 —
HarpeBaTeIbHbIN pUOOp; 6 — 00paTHBIHM CTOSK; 7 — BOJONPOBOIHAS JIUHHUS; 8§ — TMHUS JUIsI CIIUBA
BO/JIbI B KAHAJIU3ALNIO

['eneparopamMu TEIJIOTHI B CHCTEMax OTOIUICHUS C €CTECTBEHHOW IUPKYISIUCH
TEIUTOHOCHUTENS SIBIIIIOTCSL BOJSIHBIE KOTJIBI W OTONMUTENIFHBIC ammaparhl ¢ BOJSHBIM KOHTYPOM.
HarpeB BoJBbI B KOTJIaX W ammaparax MOXKET OCYIIECTBISITHCS AJIEKTPOHATPEBATEISIMH HITH ITyTEM
CKUTAHHS TBEPOTO, KUIKOTO M ra3000pa3HOro TorumBa. MakcuMasbHas TeMIlepaTypa BOJBI Ha
BBIXOJI€ U3 reHeparopa He npesbiiaer 5 — 100 °C.

B kauecTBe HarpeBaTeNbHBIX MPHUOOPOB B TPABUTALMOHHBIX CHCTEMaX HCIOIb3YIOTCS
YYT'YHHBIE T1€YH WIH CTAJbHBIC PaJUaTOPBI, 00ECIECUYNBAIONINE BEICOKYIO TEIUIOOTAAYY MPU MaJIbIX



CKOPOCTSIX JIBM)KE€HHUS BOJbl. TemaonpoBOJbl BBINOJHSIOTCS MPEUMMYIIECTBEHHO W3 CTaJIbHBIX
HIOBHBIX (CcBapHbIX) TpyO aumamerpom 32-50 mm. becrmioBHble TpyObl clieayeT ycCTaHABJIUBATh
TOJIBKO B MeCTaX, HE€ JOCTYHNHBIX [Uid peMoHTa. PacmmpurensHblii 0ak pa3zMmemniaercs B
OTaIJIMBAEMOM TEXHMUYECKOM ATa)KE WU B YTEIJICHHOM YepJauHOM MOMELIECHHUH.

HacocHble cucTeMbl BOJISIHOTO OTOIUICHHUS.

LlenTpanpHble CUCTEMBI BOJISHOTO OTOIUIEHHS C €CTECTBEHHOM LHUPKYISLIUEH CTaHOBSTCA
SKOHOMMYECKHM HEBBITOJHBI MpH pajuyce MAeHcTBUs 1o ropuzoHTanu Oonee 30 M u3-3a
HEO0OX0IMMOCTH IPUMEHEHUsS TPYO OOJIbIINX AUAMETPOB, YTOObI CHU3UTH MOTEPHU JABICHUS, U U3-
3a YBEJIMUYEHUS B CBSI3M C 3TUM pacxojia MeTajla U MoTephb TerioThl. [loaToMy B 31aHusAX 00bIION
MPOTSHKEHHOCTH BBIMIOJHSAIOT CHUCTEMBI C HAaCOCHOM (MCKYCCTBEHHOM) mupkyssiuend. Hacocueie
CUCTEMbl OTOIUIEHHMSI MOTYT OO€clneuuBaTh LEHTPAJIM30BAHHOE TEIUIOCHAOKEHHE OT OJHOU
KOTEJIbHOM I'PYyIIIbI 3AaHUH, OCEIKA WM LEJI0ro paioHa ropo/aa.

[loObynurenem JABMXKEHHMSI BOJbI B CHUCTEMax C MPUHYAUTEIBHOW LUPKYJISLUEH
TEIUIOHOCHUTENSL SIBJISIIOTCSL Hacochbl. B 3aBUCHMMOCTM OT BHJA CHUCTEM IPU LIEHTPAIN30BAHHOM
TEIUIOCHA0KEHUH MOTYT HCIIOJb30BaThCSl IUPKYJIALMOHHBIE WM CMECHTENIbHBIE HAaCOCHI.
[upKyasuuoHHBIA HAacoC BKIIIOYAETCS, KaK MPaBUJIO, B OOIIYI0 OOpaTHYIO Marucrpaib CUCTEMbI
nepes HarpeBareiabHbIM KoTiIOM. Hacoc oOecneunBaer TpeOyemblii pacxoi BOJABI U JaBJICHUE B
OTOIHUTEIBHON CUCTEME.

['enepaTopamMu TEMmJOTHl B OTONUTENBHBIX CUCTEMAaX C MPUHYIUTEIbHON LHMPKYIALUEH
MOTYT CIIY>)KHTb BOJSIHbIE KOTJIbI U TEIJIOOOMEHHUKH (IIPU HAJIMYUU BTOPUYHOTO TEIMJIOHOCUTENS B
BUJIE TIapa WM [IEPETPETOI BOJIbI).

3.2.10. Cucrembl NapoBOro OTOIJIEHUS

B cucremax mapoBoro OTOIJIEHHS B KayeCTBE TEIIOHOCHUTENS HCIOJIb3YIOTCS OOBIYHO
CyxXoil HachllleHHbI map. OT reHeparopa TeIIOTH (IIApOBOrO KOTJIa) IMOJA JaBICHHUEM
HACBILLIEHHBIM TMap TMOJAeTcsi B HarpeBaTelibHble MPUOOPHl  OTAILIMBAEMOr0 MOMEIIEHHUS.
OxnaxxJ1asicb B HUX HUKE TeMIIepaTypbl HACBIEHUS (KUIIEHUS) Map KOHACHCUPYETCSI U BBIJEISET
CKPBITYIO YACNBHYIO TEIUIOTY mapooOpasoBanus. (OOpa3oBaHHBI KOHJEHCAT OTBOJUTCA OT
HarpeBareiIbHbIX MPUOOPOB MO TpPyOOmpoBoaaM (KOHAEHCATONPOBOJAM) B MapoBOMl KOTen s
MMOBTOPHOTO MCTONB30BaHus (puc. 3.8) u (puc. 3.9).

Puc. 3.8. Cuctema nmapoBOro OTOTUICHHS! HU3KOTO JIABJICHUS
1 — mapoBoii KoTeN; 2 — MapoCOOPHUK; 3 — MAPONPOBO; 4 — HArPEBATENILHBIN MPUOOP; 5 — KOHACHCATOMPOBO;, 6 — 0aK
Juts cOopa KoHzeHcaTa; 7 - Hacoc

Puc. 3.9. Cuctema napoBOro OTOTUICHHS BBICOKOTO JIABJICHUS:



1 — MaHOMeETp; 2 — TUHUA [TOJAYHU Tapa U3 KOTEIbHOM; 3 — MUHUS U1 [T0Jjau Iapa Ha TEXHOJIOTHYeCKUe HYXJIbl; 4 —
PEeIYKIMOHHBIN KiTalaH; 5 — NpeloXpaHnuTeIbHBINA KianaH; 6 — JIMHUS 151 IoAa4YH napa K kanopudepam; 7 — JTUHUS IS
MOIa4M TIapa B CUCTEMY OTOILUIEHHST; 8 — HarpeBaTelbHBIN pudop

Cucrembl TapoOBOrO OTOIUICHHUS MPEACTABISAIOT MOBBIIICHHYIO MOKAPHYIO ONMacHoCTh. [lpu
KOHJICHCAllUM T1apa B HarpeBaTeNIbHbIX NpuOopax Kod()PUIMEHT TEeIUIooTIayd K BHYTpPEHHEH
MOBEPXHOCTH NpuOOpa 3HAUYUTEIHHO OOJblIe KOAIPPUIMEHTa TEIUIOOTAAYM OT HApYKHOU
MIOBEPXHOCTU K BO3AYXY, MO3TOMY TeMIlepaTypa HarpeBaTelbHOTO IMpHOOpa NPUMEPHO paBHA
TeMIieparype KoHaeHcauuu. HarpeTrsle moBepXHOCTH TPYOOIIPOBOJOB U MPUOOPOB MOTYT CIIYXKHTh
HMCTOYHUKOM BOCIUIAMEHEHHMS TOPIOYUX KUAKOCTEM, a IIPU UIMTEIIBHOM TEIUIOBOM BO3JCHCTBUM -
HMCTOYHUKOM CaMOBOCIJIAMEHEHMsI TBEPIbIX TOPIOYMX MaTepuajoB (HampuMmep, IpEeBECHHBI,
XJIOTIKA, TIPOMACIIEHHBIX TKaHed u np.). [Ipu BbICOKON TeMmeparype MOBEpPXHOCTEH MPOUCXOIUT
pa3iIoKEHUE OCEBIIMX HA HUX OPraHUMYECKUX IBUICH, a MIPOIYKThI Pa3I0KEHUS 3arpsA3HAIOT BO3IyX
B nomenieHusx. [1oaToMy mapoBoe OTOIIEHHE 3ampellaeTcs MPUMEHATh B IIKOJAX, JETCKUX M
Je4eOHBIX YUPEKACHUSX, B )KUIIBIX JOMaX, OOLIECTBEHHBIX U aIMUHUCTPATUBHBIX 31aHusaX. Hapsny
C HEJOCTaTKaMM IIapOBBIE CUCTEMBI B CPABHEHHMM C CHCTEMAMM BOJSHOTO OTOIUIEHHWS MMEIOT PN
CYIIECTBEHHBIX MIPEUMYIIECTB: ObICTPBI HArpeB OTOMUTENbHBIX MPUOOPOB MPHU IYCKE CUCTEMBI U,
KaK CJIeJCTBHE, BO3MOXHOCTb OBICTPOro o0OorpeBa MOMELICHHI; HEBBICOKOE T'HAPOCTATUYECKOE
JaBJICHUE B CHUCTEME; BO3MOXXHOCTh IE€peMEIleHUs IMapa Mo TpybompoBodaM ¢ OoJibliei
CKOPOCTBIO, Onarojapsi 4eMy MOXHO YMEHBIINTH JAWAaMETP U METaJUIOEMKOCTb IOJBOASIIUX
MarucTpajiei, a TakKe KallUTAJIbHBIE 3aTpaThl HA COOPYKEHHE CHCTEMBI ITApOBOTO OTOILICHUS.
[TapoBoe oTOIIEHHE HAXOAUT LIMPOKOE MPUMEHEHNE B IPOMBILIIEHHOM CTPOUTENILCTBE, 0COOEHHO
TOI'/1a, KOTJa nap UCIOIb3YEeTCs AT TEXHOJIOTHYECKUX HYXKI.

CucreMbl TapoBOTO OTOIIEHHUS B 3aBUCUMOCTH OT a0COJIIOTHOTO JIaBJICHUS Hapa JesaTcs Ha
BAaKyyM- MapoBbIe - Mpu abcoMroTHOM naBiieHnu mapa meHee 0,1 Mlla; Hu3koro gaBieHus - Nnpu
nasiieanu mapa 0,1-0,12 MIla; noBbllIeHHOTO AaBiieHUs - npu nasieHuu mapa 0,12-0,17 Mlla;
BBICOKOTO JIaBJICHHs - TIpH abcoiaoTHOM naBienuu mapa 0,17 — 0,27 MIla. B 3aBucumoctu ot
KOHCTPYKTUBHBIX OCOOEHHOCTEM M TpacCUPOBKH TPYyOONPOBOJOB CHCTEMBI IHOJPA3ACSAIOTCSA: Ha
NBYXTPYOHbIE BEPTHUKAJbHbIE U OJHOTPYOHBIE BEpPTHKAIbHbIE M TOPU30HTAIBHBIE, C BEPXHEH,
HUOKHEH WM CcpegHell pa3BOJKONM MarucTpajlibHOrO TpyOONpOBOAA; TYNHMKOBBIM M IOIMYTHBIM
JBUKEHHEM Mapa ¥ KoHjaeHcaTa. CHUCTEMBbl MapoOBOI0 OTOIUICHMS KJIACCU(UUUPYIOTCS TaKke II0
coco0y BoO3BpaTa KOHJEHcara B KOTel (3aMKHYTble U Pa3OMKHYTble) M 1O BUAY
KOHJICHCAaTOIIPOBOJOB (C CYXMM WJIM MOKpPBIM KOHJIEHCATONPOBOJOM). 3aMKHYTOM CUUTaeTcs
CUCTEMA, B KOTOPOM KOHAECHCAT BO3BPAILAETCA B KOTEJ CAMOTEKOM 3a CYET T'MAPOCTATHYECKOTO
JABJICHUS WIM OCTaTOYHOTO JAaBJICHMs Iapa B cuUcTeMe. B pa3oMKHYTOM cHCTeMe KOHJIEHCaT
coOupaercs B MPOMEKYTOUHBIM KOHJEHCATHBIN 0aK M MEepeKayrMBaeTCs] U3 HErO B KOTEJ HAaCOCOM.
[IpuMeHeHne cucTeM OTOIUIEHUS HU3KOTO WM BBICOKOTO JABJICHUS OIPEAEIAECTCS MCTOYHHKOM
apocHaOXKeHUs,  TpeOOBaHUSAMU IO  OTPAaHMYEHUIO  MAKCUMAaJIbHOM  TEMIEpaTyphl,
[I0KapOONIaCHBIMM ~ CBOMCTBAaMHM  HMCIOJIB3YEMBIX BEIIECTB M MaTepuasnoB. VcTrouHmkamu
MapOCHA0XKEHUsT B CHCTEMax HU3KOIO JIaBJIEHUS SIBJSIOTCSL YYT'YHHBIE TIapOBbIE KOTJIBI,
obecnieunBaromye abcootrHoe napiaeHue napa ao 0,17 Mlla u TemnepaTypy CyXoro HachIILEHHOTO
napa He Bbie 115 °C.

CucremMpl 1apoBOTO OTOIJIEHUS HU3KOTO JaBJICHUSI BBINOJHSIOTCS, Kak IpaBUio,
NBYXTPYOHBIMU BEPTUKAJIBHBIMH C BepxXHed pa3Bojkoil. Ilpu HEBO3MOXHOCTH MPOKIAIKU
[IapoNpoBOJa Ha YepJake WM IOJ IOTOJIKOM BEPXHEro 3Ta)Ka 3JAaHMS JIOIYCKAETCS BBIIOJIHATH
CUCTEMbl C HIDKHEW WM cpedHed pa3BoJkoil mapomnpoBoja. OnHOTpYyOHbIE MapOBBIE CHUCTEMBI
IIPUMEHSIIOTCS ¢ TOPU3OHTAIBHOM Pa3BOAKOM, TaK KAK IPU BEPTUKAIBHOM CXEME Pa3BOJAKHA B HUX
BO3HHUKAOT IIIYMbI ¥ THIPABINYECKUE yIAPBI.

HarpearenbHble mprOOpBI SBISIOTCS OJHUM U3 3JIEMEHTOB OTONMTEIbHBIX CUCTEM U CIyXKaT AJIs
Iepeaadyn TEIUIOBOM SHEPIHM OT TEIUIOHOCHUTENS K BO3AyXy M CTPOMTENIBHBIM KOHCTPYKLIMSIM
OTAaIUIMBAEMOTO IIOMEILIECHHUSL.





