Jlexkuus 6

TEMA 3. IIOKAPHAS BE3OITACHOCTDb CUCTEM OTOIVIEHUSA 1
BEHTHUJIAIINHU

3.1. OOmue cBeJeHHsI O CHCTeMaX OTOILUIEHHS, OTONMTEJbHBLIX M

TEIUIOTeHePUPYIOLIUX YCTAHOBKAX
3.1.1. Haznauenue u Kjaaccupukanus OTONUTEIbHBIX CUCTEM M aNNIAPATOB

Omonnenue — 3TO UCKYCCTBEHHBI OOOTpEB MOMEIICHUN C II€JIbI0 BO3MELIEHUS B HHX
TEIUIOBBIX TOTEPh M MOJAJEP’KAaHUS TEMIEpaTypbl BO3IyXa, OTBEYAIOIIEH YCIOBHUSM TEIUIOBOTO
KoMmdopTa JyIs JIF0AeH Wi TPEOOBAHMAM TEXHOJIOTHYECKOTO Tporiecca. [1]

Otomenne — MOJAEpKaHUE B 3aKPBITHIX MOMEHICHUSX HOPMHUPYEMOIl TemIiiepaTrypbl cO
cpenHeil HeoOecreueHHOCThIo S0 u/T. [4]

KoMmmiekec TeXHMYEeCKMX YCTpPOWMCTB, 0OOecrneuyMBarolMX 3aJaHHbII TEIJIOBOH pPEXKUM,
Ha3bIBaeTCs cucmemou omonenus. OCHOBHBIMU AJIEMEHTAMU OTONMTEIbHBIX CUCTEM SIBIISIOTCA
reHepaTop TEIIOThI, TEIJIONPOBOJ U HarpeBaTebHbIE IPHUOOPHI.

CucreMbl OTOIIEHUS KIacCU(PUIMPYIOTCS MO PsILy PU3HAKOB.

B 3aBucuMocTH OT MecTa pa3MelleHHs TeHepaTopa TeIIOThl OTHOCUTENBHO OTAINIMBAEMOTO
MOMEILEHUS Pa3IMYal0T CUCTEMbl MECTHOTO U [IEHTPAJIIbHOTO OTOIUICHHUS.

Mecmuovimu cucmemamu omonieHua Ha3bIBAIOTCA YCTPOMCTBA, Y KOTOPBIX T'€HEPATOp U
HarpeBaTeIbHbINA MPUOOP KOHCTPYKTUBHO OObEIMHEHBI U PACIIOJIOKEHBI B OTAILIMBaeMoM Mecte. B
MECTHBIX OTONHUTENIbHBIX CHUCTEMaX TEIUIONPOBOABI OOBIYHO OTCYTCTBYIOT. K HHMM oOTHOCSTCA
MIEYHOE, a TaK )K€ ra30BO€ U JIEKTPUUECKOE OTOIUICHHUE (TIPU pa3MEIeHUH ra30BbIX OTONUTENbHbIX
anmnapaToB W 3JEKTPOHArpeBarelbHbIX NPUOOPOB HEMOCPEACTBEHHO B 00OrpeBaTeNIbHBIX
nomeneHusx). Panuyc AeicTBUS MECTHBIX CHCTEM OIPAaHMYMBACTCS OJHUM WM HECKOJIbKUMH
CMEXHBIMU NOMEUIEHUSIMU HeOosbIIuX pa3MepoB. Jlig momemieHui OOJbIIMX pa3MEpOB MHOI/A
[IpelycCMaTpUBAETCsl HECKOJIBKO OTOMUTENIBHBIX CUCTEM.

Ilenmpanvuvimu cucmemamu OmonaeHusA Ha3bIBAIOTCS CUCTEMBI, B KOTOPBIX T'€HEPATOP
TEIUIOTHl pPa3MEIIeH B OTIEIbHOM IIOMELIEHUH, a B OTAaIUIMBAEMbIX PACIHOJIOKEHBI TOJIBKO
HarpeBareibHble  MPUOOPBI, COEAUHEHHbIE MEXAY CO0OW  pPa3BETBICHHON  cHUCTEMOM
TEIUIoNpOoBOIOB. LleHTpanbHas cuctemMa OJJHUM WM HECKOJIbKUMH T'€HepaTopaMu TEIIOThl (KOTJIOM
WIK TPYNNOW KOTJIOB) MOXET OTaIJIMBaTh OJHO 3JaHUE C OOJBIIMM YHCIOM IOMEIEHUH,
HECKOJIbKO 3JaHUM, paiioH ropoia Wiau ropoa B ueaoM. LleHTpajibHble CHCTEMBI OTOIJICHUS
KJIACCU(PUIMPYIOTCS 10 BUAY U MapaMeTpaM TEIIOHOCHUTENs, CIOCO0y ero MmepeMelleHus, CXeme
MPOKJIAJKA  MarucTpajbHbIX  TpPyOONpOBOJIOB,  mpeoOiajaroleMy  BUAY  TEIJIOOTIA4d
HarpeBaTeabHbIX TPUOOPOB (KOHBEKTUBHbIE, JTYYHCThIE, KOHBEKTUBHO-JIyYUCThIE HarpeBaTeIbHbIE
puOopBHI).

Booanwvie cucmemvr omonnenusn Hauboyiee IMHUPOKO PACIPOCTPAHEHBI B KUIBIX,
OOLIECTBEHHBIX M MPOU3BOJCTBEHHBIX 3JaHMSIX, TaK Kak 0O0JaJal0T MpPEeuMYIIEeCTBaMU Iepes
JPYTMMU CUCTEMaMM OTOIUIEHMS: MPOCTOTON LIEHTPAJIU30BAHHOTO PETYIUPOBAHUS TEIUIOOTIAuU
HarpeBaTeIbHbIX NPUOOPOB, BO3MOXKHOCTBHIO MOJJIEP’KAHUS HAa TOBEPXHOCTH HarpeBaTeIbHbBIX
puOOPOB YMEPEHHBIX TEMIEpaTyp, HUCKIIOYAIOUIUX IPOLECChl TEPMHUUYECKOTO PA3JI0KEHUS
OpraHUYECKUX IMbLIeH, OECIIYMHOCTBIO paObOThI M IPOCTON IKCILUTyaTallUH.

OpHako cHCTEeMBbl BOJSHOTO OTOIUIEHHS HMEIOT U DSl HEAOCTAaTKOB: OrPAaHUYEHHOCTD
paaunyca AeWCTBUS U3-3a OOJIBIIMX MOTEPh JABJIEHUS U BBICOTHI CHCTEM, MOBBIIEHHAS OMACHOCTh
3aMep3aHus U JIp.

Bonsuele cuctemMbl B 3aBUCUMOCTHM OT crnoco0a TIepeMelieHuss M IapamMeTpoB
TEIUIOHOCUTEIS TOAPA3ICIIIOTCS HAa CUCTEMBI C €CTECTBEHHOM M MEXaHWYECKOW LMPKYISLUEH
TEIIOHOCUTEII.

B cucremMax ¢ ecTecTBEHHOW LMPKYJALMUEH IBUKEHUE BOJbI MPOUCXOIUT MOJ JECHCTBUEM
TUIPOCTATUYECKOTO JIaBJIeHUs, 00YCIOBIEHHOTO Pa3HOCTBIO INIOTHOCTEH ropsiueit Bo/Ibl Ha BXOJE B
CUCTEMY U XOJIOJHOM BOJbI Ha BbIXOJE U3 Hee. B NaHHBIX cHUCTeMax OTOIJICHUS BOJSHON KOHTYp

cooOrmraeTcsi ¢ atMocepoid, MOATOMY TeMIIepaTypa ropsiueit Boasl He MokeT npesbimath 100 °C.



B cucremax oTomieHHMsT C MCKYCCTBEHHOH (HACOCHOW) UHUpPKYJsAUell mnoOynurenem
JBUKEHUS] TEIUIOHOCUTEINS SIBJISIETCS HAcOC WM BOJOCTPYMHBIM 53J€BaTOop. OTH CHUCTEMBI HE
coobmaroTres ¢ arMocdepoit (JaBieHue Bblllle aTMOC(HEPHOI0), MOI'YT UMETh TEMIIEPATYpPy Topsuei
BoJIbI 710 150°C.

Cucmemvl napoeo2o omonjienusa B 3aBUCUMOCTH OT [apaMETPOB TEIJIOHOCUTENsS
pa3aelaioT Ha CUCTEMbI BBICOKOTO M HU3KOI'O JaBJIEHUS, a TakK ’ke BakyyMHble. [lapoBbie cucTembl
OTOIUIEHHUS BBICOKOIO M HHU3KOIO JABJIEHUA 11€JIeCO00pa3sHO NPUMEHSATh B INPOU3BOACTBEHHBIX
3aHUSIX U COOPYKEHMSIX, TJIeé HCIOJIb3yeTCs Map Uil TEXHOJOTHYECKUX HYXA. BakyymHbie
CUCTEMbI IPUMEHSIOTCS KpaliHE PelKo.

B cucremax mapoBOro OTOIUIEHUS TEIUIOHOCHTENEM siBisieTcss BoAsHOW map. [lepemaua
TEIUIOTHI OT TEIIOHOCUTEINSI K HarpeBaTeJIbHbIM NMPUOOpaM MPOUCXOIUT 3a CUET €ro KOHACHCALUU.
[ToBepxHOCTH HarpeBaTelbHBIX IPUOOPOB MPHU MAPOBOM OTOIUIEHWH MUMEIOT Temmeparypy 100-130
°C.

[TapoBoe oToIUIEHHE HENb3sl NPUMEHATH KWIBIX JAOMax, NETCKUX YUPEXKJEHUSX, LIKOJaXx,
caHATOPHsIX, OOJBHUIIAX U T.II.

CucremMpl MapoBOrO M BOJASHOTO OTOIUIEHUS DAa3AEISIOTCS MO Ccrnocoly MPOKIaIKu
Pa3BOJSIIMX MAaruCTpaJIed Ha CUCTEMBI C BEPXHEH U ¢ HUKHEN IIPOKIIAIKOM MarucTpaiei.

Bo3zdywnoe omonnenue npumeHsieTcss B 3JaHUSX PA3IMYHOTO HA3HAYEHHs] COBMECTHO C
CUCTEMaMH MPUTOYHOW BEHTWISILMU. TEIUIOHOCUTENEM SIBIISIETCS HAPYKHBIA BO3yX, OUYMILIEHHBIN
OT IbUIK U HarpeTbiil B Kajnopudepax no temnepatypsl 30-45 °C. [logaua Bo3yxa B OTaIllJIMBacMble
MIOMEILEHNS OCYLIECTBJSETCS BEHTUJSTOpAMU [0 BO3AYyXOBOoJAaM. B  NIpou3BOACTBEHHBIX
MOMEILEHUAX MOKET YCTpauBaThCsl OeCKaHalIbHOE BO3IYIIHOE OTOIUIEHUE, Kornaa Kamopudep s
HarpeBaHus BO3/lyXa pacloJiaraeTcs HEMOCPEACTBEHHO B OTAINIUBAEMOM ITOMEIICHUH.

CucremMbl BO3IYLIHOTO OTOIUIEHUS KIaCCU(PUIMPYIOTCS 110 MECTY pa3MELIeHUsl TeHepaTopa
TEIUIOThI, BHUJy IOJa4M BO3JAyXa B OTAIJIMBAaEéMble IIOMEUICHHS, CXEME€ U KOHCTPYKTHBHBIM
OCOOEHHOCTSIM.

B 3aBucumMocTH OT MecTa pa3MelleHHs TeHepaTopa TeIoThl (Kaopudepa) pa3inyaroT
LEHTPAJIbHBIE U MECTHBIE CUCTEMbI BO3AYILIHOT'O OTOIJICHHUS.

[Io Buay mopayum Harperoro BO3yXa B IMOMEIIEHUS CHUCTEMbl BO3AYIIHOIO OTOIJICHHS
KJIACCU(PUIMPYIOT HA IPSIMOTOYHBIE, C YACTUYHOW WJIM MOJHOW peuupKyisuued. B nmpsamMoTodyHbIx
cUCTeMaxX BO3JIyX 3a0upaercs CHapy)Xu 3JaHHs, OYMILAETCS OT IMbUIM, HPOXOIUT
TEPMOBJIAXHOCTHYIO 00pabOTKYy M BEHTWISTOPOM IMojaeTcss B mnomemieHue. llpu dactuuHOM
PELUPKYISIUKY K Hapy’)KHOMY BO3AYXY IOJMEIINBAETCS BO3AYX, ylauseMblid u3 nomemienus. [Ipu
MIOJIHOM PEeUUpPKYIISIUN HAarpeBaeTcs TOJIbKO BO3/1yX IOMEILIEHUSI.

[Io cxeme U KOHCTPYKTUBHBIM OCOOEHHOCTSM CHUCTEMBbl BO3QYIIHOTO OTOIJICHUS
MOAPA3JIENAIOTCS Ha OTAeNbHbIE U o0mue. OTAenbHble 00CTyKUBAIOT OTACIBHYIO 30HY WJIH OJHO
nomerenre. OO1Me cUCTeMbl IPUMEHSIIOTCS MPU OTOIUICHUHM HECKOJbKUX moMeunieHuil. OOmue
CUCTEMBI BO3/yIITHOI'O OTOIIEHUs 00Jiee MOKapOOIIaCHBI.

B cenbckoil MecTHOCTH, pabOUYMX MOCENIKaX U MOCENKaxX TOpPOJICKOro THUIA MPU OTCYTCTBUU
LEHTPAJIU30BaHHOTO TEIJIOCHA0KEHHUSI KpOME OTONMTEIbHBIX Ie€Yell HaXoAiT MpPUMEHEHHE
Oblmogvle omonumenvHble AnnAPamsl 3aBOJICKOTO W3TOTOBJICHHUS Ha TBEPAOM, KHJIKOM MU
razo00pa3HOM TOILJIUBE.

B 3aBucuMOCTHM OT Ha3HayeHMs] B JKWJIBIX JOMax MOTYT YCTpauBaThCsl OTOINUTENbHBIE,
OTOIUTEJIbHO-BAPOYHbIE WM KOMOMHHMpOBAaHHbIE amnmnaparhl. [IpOMBINUIEHHOCTh BBIMYCKAET
OTOIUTEJNIbHbIE, OTOMHUTEIbHO-BAPOUYHBIE ammapaThl 0e3 BOASHOIO KOHTYypa WM C 3aKpbITHIM
BOJSHBIM KOHTYPOM, B KOTOPOM TIPOMCXOJUT TIOJHAS LUPKYyJIsAus Topsueid Boxapl. B
KOMOMHUPOBAHHBIX ammapaTax BOJSHOW KOHTYP BBINOJHSETCA OTKPBITBIM, T.€. OH MOXKET
MOTIOJHSATCS XOJIOJHON BOJOM MPHU PacxoJ0BaHUU YaCTU ropsyeil BOJIbl HA X031 CTBEHHO-OBITOBBIE
HYXKIbL.

BbbITOBBIE OTONUTENBHBIE anapaThl 3aBOJCKOTO OTOIUIEHUS MMEIOT Psiji MPEUMYILIECTB I10
CPaBHEHMIO C TI€YHBIM OTOIUIEHHEM: TIOBBIIIEHHbIE TEXHUKO-DKOHOMUYECKHE MOKa3aTelH,
BO3MOYHOCTh aBTOMATHU3ALIMH [TPOLIECCa CKUTaHUSI TOIUIMBA, KOM(DOPTHOCTH M 3CTETUUHOCTbD.

JUis OTOmJEeHHs >XUBOTHOBOJUECKUX IMOMEHICHUH, NTULEePaOpuK, TEIIUL U JPYTrux
O0OBEKTOB  CEIbCKOXO3AWCTBEHHOTO  IPOU3BOJACTBA  HUCIOJIB3YIOTCS  MEna102eHepupyroujue
ycmanogku  (TEIUIOTEHEPATOPbl, BO3JyXOHArpeBaTelIH, Iapo-BOJAOIPEWHbIE KOTIBI W Jp.).



[IpOoMBIIIJIEHHOCTh ~ BBIMYCKAaeT  JJEKTPUYECKME U OTHEeBble  yCTaHOBKU.  OrHeBble
TEIUIOr€HEPUPYIOINE YCTAHOBKH pabOTalOT Ha TBEPJOM, )KMIKOM MIIM Ia3000pa3HOM TOILIUBE.

OTomieHne cenbCKOX03IWCTBEHHBIX 3aHUN OCYILIECTBISETCS IIyTEM 101a4H B ITOMEIEHUS
BO3/1yXd, HarpeToro ¢ MOMOUIBIO TEIJIOTEHEPATOPOB, WM 3a CYET LMUPKYILSILUU BOJBI U Iapa u3
1apO-BOJIOTPEUHBIX KOTJIOB.

Ha »XMBOTHOBOJYECKMX M NTHUIEBOAYECKMX KOMIUIEKCAX JUIS BBIPAIMBAHUSA MOJIOJIHSAKA
(TensAT, MOPOCAT, SITHAT, LBIUIAT) AJIsS OTOIUIEHHS Yallleé UCHOJBb3YIOTCS 3JIeKTpoKajopudepHbie
IIPUTOYHO-BBITSDKHBIE YCTAHOBKM BO3YIIHOI'O OTOIUIEHUS. DJEKTPOHArpeBaTeIbHbIe YCTaHOBKU
3¢ deKTUBHEE OTHEBBIX TEIJIOTEHEPUPYIOIIMX YCTAHOBOK, TaK KAaK IMO3BOJISIOT OBICTPO HAarpeBaTh
IIOMEUICHHE M 00eCIIeUnBaTh PEryJIUpOBaHUE BO3YIIHO-TEINIOBOIO PEXKUMA.

B neHTpanpHBIX CcHCTEMax BO3AYIIHOTO OTOIUIEHHSI >KMBOTHOBOJYECKMX IOMELICHUHN
MIPUMEHSIOTCS JEKTpOKaTopudepHble YCTAHOBKU C LIEHTPOOEKHBIMHU U OCEBBIMH BEHTUJISITOPAMHU.
JUIsi MECTHOro HarpeBa OTHENIBHBIX 30H IIOMELICHUS NPUMEHSIOTCS JJIEKTPOKOHBEKTOPBI C
€CTECTBEHHOW KOHBEKIMel Bo3ayxa. [lias oborpeBa MOJIOJHSKA >KUBOTHBIX M MTHUIBI MOTYT
HCIIOJIb30BATHCS TAK JKE€ JJIEKTPOHArPEBATENIbHBIC IIOJIbI, IUIOIIAJKH, IIAHENH, W3JIydaTead |
OpyZIepsl paJuallMOHHOIO TEJI000MeHa.

3.1.2. XapakTepHMCTHKA MOKAPHOW OMACHOCTH TEILUIOHOCHTEJeH, OTOIUIEHHUSI H
OTONMTEJIbHBIX aNNAPATOB

CpaBHuUTENbHAS XapaKTEPUCTUKA TEIUIOHOCUTENIEH IO03BOJISET IMPaBUIBHO BbIOpaTh BHJ
TEIUIOHOCUTENSI (OTOIUIEHUS])) € YYETOM OJKOHOMHUYECKHX, TEXHHYECKHMX M IPOTHBOIOKAPHBIX
TpeOoBaHu. TerIoHOCUTENb JOKEH ObITh HETOPIOYUM, TEIUIOEMKHUM, MOJBMXKHBIM U JICHIEBBIM.
Hapsiny ¢ 5TuM OH He A0IKEeH yXyauaTh CAaHUTAPHBIX YCIOBHM B OTAIIJIMBAEMBIX [IOMEIICHUSIX.

B kauecTtBe TemOHOCHTENEH B CUCTEMax OTOILIEHUS MCIIOJIB3YKOTCA BOJA, BOISHOM map,
JIMOBBIE T'a3bl U BO3IYyX.

Bona nerko nojasepraercst HarpeBy B LIMPOKOM JiMarnazoHe TeMiieparyp, 00aagaet 00ab1ion
TEIJIOEMKOCTBIO, YTO TIO3BOJISIET ME€PEIaBaTh 3HAYUTEIbHBIE KOJMYECTBA TEIUIOTHI MPU HEOOIBbIIOM
ee pacxole. B HEHTpalnbHBIX M MECTHBIX CHCTEMAax OTOIUIEHUS IPOU3BOJCTBEHHBIX, JKUIIBIX,
OOIIIECTBEHHBIX W aJIMUHUCTPATUBHBIX 3aHMSIX Yallle MCIOJb3yeTcs BoAa ¢ Temreparypoi 60-95
°C, Mo3TOMy TeMIeparypa MarucTpajlbHbIX TPYOOIPOBOJIOB CPAaBHUTEIBHO HEBBICOKA U TEIUIOBBIE
IIOTEPU B CHCTEMaxX BOJSHOTO OTOIUIEHUS 3HAYUTEIBHO MEHBINE, YEM B CHCTEMax IapOBOIO
otoruvieHud. Ilpu TemnoHocuTene «BoJa» TEMJIOOTAAYa OT HarpeBaTeNbHBIX NMPUOOPOB K BO3IAYXY
ITIOMELIEHUS MOKET PETYINPOBATHCS U3 TEIIOBOTO ITYHKTA IIYTEM M3MEHEHMS TEMIIEPATypbl BOJBI.
OTO MO3BOJSET MPU CMEHE KIMMAaTHUYECKUX YCIOBUN JIETKO H3MEHSATh TEIUIOBOM PpEXHUM B
OTaIUIMBAEMBbIX ITOMEIICHUSAX.

OcHOBHbIE HEIOCTAaTKU BOJIbI KaK TEIUIOHOCHUTENS 3aK/II4aeTcs B TOM, YTO OHA HUMeEEeT
0O0JIBIIYIO TUIOTHOCTb, IO3TOMY IIPU €€ EpPEMELIEHUH TPeOYIOTCs OOJIBIINE 3aTPaThl SHEPTUH, a TaK
K€ IIPY JIMTEIbHOM aBapUIHOW OCTAaHOBKE CHCTEMBI BOBMOYKHO €€ 3aMEp3aHHUeE.

BonsHoii map, ucnosib3yeMmblii B cHUCTeMax OTOIUIEHUS, B HarpeBaTelbHbIX INpuOOpax
KOHJICHCUPYETCS, BBIACISAS CKPBITYIO TEIUIOTY IapooOpa3oBanus. Bricokoe Tennocoaep:kanue napa
U Masiasg IUIOTHOCTh MO3BOJISIET IepefaBaTh HAa OOJBIIME PACCTOSHUS 3HAUUTEIbHBIE KOJIMYECTBA
TEIUIOTHI IPU MAJIbIX 3aTpaTax 3Hepruu. B cucremax mapoBOro OTOILIEHHs UCIIOJIB3YETCS BOJISHON
nap ¢ temneparypoit 105-130 °C. Ilpu oauMHakoBO#l TemmepaType BOIbl M Mapa TeIIooTnayda
CUCTEMBI IaPOBOI'O OTOIUICHHMS BBIIIE, YEM P BOASTHOM OTOILICHHUU.

OpHako map MMeeT CYIIECTBEHHbIE HEJOCTATKH, 3HAUUTEIbHO OrpaHHuYMBaIoLIne 00J1acTh
€ro mnpuMeHeHus. B oTomuTENbHBIX CHUCTEMax MAapoOBOrO0 OTOIJICHUS HarpeBaTebHble MPUOOPHI
uMmerot temneparypy 6osiee 100 °C, npu KOTOpOi opraHuyYeckas Iblib, OCEBIIAs HA MOBEPXHOCTH
puOOPOB, pas3iararoTcss U B BO3AYX MOMELICHUS BBIACIAIOTCS MPOAYKTHI pa3jioKeHus (B 4ucie
KOTOPbIX M OKHUCh yriaepoga). Ilpu s3ToMm TemsoHOCHTENE HEBO3MOXKHA IEHTpaIU30BaHHAas
peryinupoBKa TEIUIOOTIa4H HarpeBaTeIbHbIX IPUOOPOB.

JIbIMOBBIE Ta3bl SIBJSIOTCS TEIUIOHOCUTEIEM B OTONMTEIbHBIX YCTaHOBKAX, paOOTaroImIMX
P C)KUTAHUM TBEPJOTO, KHUJIKOTO WM ra3000pa3Horo Toruimusa. [lepegaya TemioTsl OT MPOIYKTOB
TOPEHHsI K BO3AYyXYy IOMEIIEHUS OCYIIECTBIIAETCS IIyTEM HAarpeBa KOHCTPYKLUMH INe4ed WIu
anmapaToB. J[pIMOBBIC Ta3bl B OTOMHUTENIBHBIX YCTaHOBKax HMMeEIOT Temmepatypy ot 1300 °C B
toruBHUKe 70 130 °C Ha BbIXOoA€ M3 IbIMOBOM TpyObl. PackaneHHbIE Ca)kKUCTble YacTHUIIBI,



coJieprKaluecs B AbIMOBBIX ra3ax, Ipyu OTCYTCTBHM UCKPOTACUTEINS HA ABIMOBON TpyOe MOTYT ObITh
HMCTOYHUKOM BOCIJIAMEHEHUS CTOPAEMbIX KPOBEJIb U APYTrUX CrOPAEMBIX IPEIMETOB.

Bo3nyx umeer Manyr TEIUIOEMKOCTh M IUIOTHOCTh, TEMIIEpaTypa €ro B CHCTEMax
otoruieHus He npesbimaer 70 °C. IlonaBaTh BO3ayx Ha OOJbIIME PACCTOSHUS MPU BO3IYLIHOM
OTOIUIEHUHU HelenecooOpa3Ho. JlIoCTOMHCTBOM BO3/yXa KaK TEIUIOHOCHUTES SIBJISETCS BO3MOXKHOCTD
obOecrieunBaTh B OTAIUIMBAEMbIX TOMEIIEHUAX HEOOXOIMMbIE CAHUTAPHO-TUTUEHUYECKHUE YCIOBUSL.

B moxapHOM OTHOIIEHHWH BOJa, Map M BO3AYyX C Y4ETOM HX (PU3NYECKHMX CBONCTB HE
MIPEJICTABJISIOT OMAaCHOCTU (M3BECTHBI Cllydau, KOTJa paspyuieHHe TpyOOolpoBOJia BOASHOM WU
[apOBOM CHUCTEMBbI OTOIUIEHUS MpH MOKape MNPUBOAWIO K JIMKBUAAUMU ropeHus). OnHako B
IIPOM3BOJICTBEHHBIX MOMEIIEHUSAX MOTYT HMCIOJIB30BaThCS BEILECTBA, CIOCOOHBIE B KOHTAKTE C
BOJOW wiM mapoM  oOpa3oBBIBaTh  B3pPBIBOONACHBIE  CMECH, CaMOBO3ropaThCsl WM
CaMOBOCILJIAMEHSTBCS, MO3TOMY JJISl JAaHHBIX IOMEIIEHWH NpPUMEHEHUE BOJbI WM Iapa He
JIOTTYCKaETCsl.

[loxxapHass OHacHOCTb OTONMMTEIBHBIX CHUCTEM OOYCIIOBJIEHAa HAJIMYUEM HarperhixX
MIOBEPXHOCTEH DJIEMEHTOB OTOINUTENBHOIO 00OpyaoBaHus (kKajopudepoB, HarpeBaTeIbHbIX
puOopoB, TPyOONIpoBOIOB U Ap.). Tak, B cucTeMax MapoBOro U BOJSHOTO OTOILJIEHUS! C HACOCHOM
PELMPKYISIIMEH BOAbI TeMIlepaTypa MOBEPXHOCTH HArpeBaTeNbHBIX IPUOOPOB MOKET MPEBBIIATD
100°C. Tlpu 3T0i1 TemnepaType BO3MOKHO CaMOBOCIIJIAMEHEHHE TAKUX BEILECTB, KaK CEPOYriepo,
aneranpaeru u Ap. Ilostomy uid nmomemieHud, B KOTOPHIX MCIOJBb3YIOTCS JaHHbIE BEIIECTBA,
TeMIlepaTypa TEIUIOHOCUTEIN JOJDKHA ObITh HIDKE TeMIIepaTyphl CaMOBOCIUIaMEHEHMsI HauboJliee
OIaCHOTO BEIIECTBA.

K BO3HHMKHOBEHHIO TOXapa MOXET IMPUBECTH HArpeBaHHE 3JIEMEHTAaMHU OTOIUTEIHHOIO
000py/IOBaHUS CrOpaeMbIX CTPOUTEIbHBIX KOHCTPYKUMN 30aHUS WJIM TOPIOYMX MAaTepUalioB,
UCIOJIb3YEMBIX B TEXHOJIOTMUECKOM rmpoiecce. llpu HapylmieHHH npaBWil AKCIUTyaTallUuu
OTOIUTEJIbHBIX CUCTEM Ha IOBEPXHOCTU TPYOONPOBOJOB M HarpeBaTeIbHBIX MPUOOPOB BO3ZMOKHO
CKOIUIEHHE TOPIOYMX OPraHWYECKUX IbUIEH M BOJOKOH, KOTOPbIE NpPU HArpeBaHUM CKIOHHBI K
TEPMUUYECKOMY pa3JIOKEHUI0 W BOCIUIaMeHeHuio. Harperble NOBEPXHOCTH OTOMHUTENIBHOTO
000py/I0BaHUS MOTYT CIIOCOOCTBOBAaTh CaMOBO3TOPAHHUIO MPOMACIEHHON BETOLIM M OOTHUPOYHBIX
MaTepHasoB.

[ToxxapoomnacHele CBOMCTBAa TEIUIOHOCUTEIECH ClEAyeT YYHTBHIBaTh TIpH  pa3paboTke
MEpPOTIPUATHI IPOTUBOIIOKAPHON 3aLTUTHI U BBIOOPA OTOMHUTENBHBIX CUCTEM.

3.1.3. BpiOop OTONUTEJHbHBIX CHCTEM W AaNNaparoB /I [POU3BOACTBEHHbIX,
00IIECTBeHHBIX M *KIUJIBIX 31aHUN

CucremMpl OTOIUIEHHS M OTONUTENbHBIEC ammapaTrbl SBISIOTCA OJHHUM U3 3JIEMEHTOB
CTPOUTENIBHO-TEXHOJOTHYECKOr0 000PpYA0BaHMUsI, I0ATOMY IIPH UX BEIOOpPE HEOOXOAUMO YIUTHIBATH
KaKk oOlue CTPOUTEIbHO-MOHTAXKHbIE, TEXHUKO-DKOHOMUYECKHE, HKCIUTyaTallMOHHbIE, TaK H
CHElHaJIbHbIE CAaHUTAPHO-TMTMEHUYECKHE M MPOTHBONOXapHble TpeboBaHud. C  ydyeToMm
CTPOUTEIIbHO-MOHTa)XHbIX ~ TPEOOBAHUH  OTOIMUTENIbHBIE CUCTEMBI  CJEIyeT YBSI3bIBATh C
aApPXUTEKTYPHO-IJIAHUPOBOUHBIMU M KOHCTPYKTUBHBIMU pELICHUSIMU 3JaHUs, IpEeaycMaTpuBaTh
BO3MOYHOCTh MOHTa@)Ka UHIYCTPUAILHBIMU METOJaMH M3 YHU(PUIIMPOBAHHBIX U3JEJIUN 3aBOICKOIO
U3roTOBJIEHUS. TEeXHUYECKHUEe XapaKTEepUCTUKU CHUCTEM JIOJDKHBI 00ecreyuBaTh HaJleKHOCTD,
IIPOCTOTY M YIOOCTBO 3KCIUTyaTallid, BO3MOXHOCTb AaBTOMAaTH3allMH, LEHTPaIM30BAHHOTO WIIU
IPYIIIOBOIO PETYIUPOBAHMUSL.

C yderoM CaHMTAPHO-TUTMEHUYECKHX TPEOOBAHUNA OTOMMUTEIbHBIE CHCTEMBI JIOJIKHBI
MOJJIEP)KUBATh B OOCIY)KMBAa€MbIX IMOMELICHUSX PACUETHBI  MHMKPOKIMMAT, KOTOPBIH
ompesensercss IEeHCTBYIOIIUM Ha OpPraHu3M 4eJOBEKa COYETaHHWEM TEMIIEpPaTypbl, BJIAXHOCTU U
CKOPOCTH JIBIKEHUS BO3/IyXa, a TaK K€ TeMIIepaTypoil HarpeThiX MOBEPXHOCTEM.

[Ipy mpoeKkTHpOBaHUM CHCTEM OTOIJICHUS B 3aBUCUMOCTU OT HA3HAYCHUS 3[aHUS U €ro
ocoOeHHOCTEl BbBIOMpaeTcs BHJ OTOIUIEHMS, CXE€Ma OTONUTEIbHOW CHUCTEMBI, OIpPEAEISIOTCS
JIOIyCTUMbIE TeMIIepaTypbl TEIUIOHOCUTENIE U HarpeBaTelbHbIX IpuOopoB. B cooTBeTcTBUU C
3TUMHU TpeOOBaHUSMHU B MPOU3BOJCTBEHHBIX 3JaHHUSIX HaWOOJIbLIEE DPACIPOCTPAHEHHE HaXOMST
LEHTPAJIbHBIE CUCTEMbI BO3AYIIHOTO U BOJASHOTO OTOIIeHUs. [Ipu 3TOM BO3AYIIHOMY OTOIJIEHHUIO,
Kak 0oJjiee Mmokapo0e30nacHOMY, OTHAETCsl IMPEANOYTEHUE MPHU MPOEKTUPOBAHUU CTPOSALIUXCA U



PEKOHCTPYUPYEMBbIX 3/1aHui. [[1s momemienuii, paboTa B KOTOPHIX MPOU3BOIAUTCS Oojiee 8§ yacoB B
CYTKH, BO3JIYIIIHOE OTOIUIEHUE CJIEAYET COBMEIIATh C MIPUTOYHOM BEHTUIIALIUEN.

B moxapo- M B3pBIBOIOKAPOOMACHBIX 3JaHMSIX W IMOMEIIeHHsX Kareropuh A u b
pEeKOMEHAyeTCsl MpeaycMaTpuBaTh CHUCTEMBI, paloTalIlMe Ha HAPYKHOM Bo3ayxe 0e3
perupKyisiuu. JlomycKaroTcss CHUCTEMbl OTOIUIEHUS C PELMPKYIALMENd BO3JyXa B MOMEIICHUSIX
kareropun B mnpu ycnoBum pasmelieHHs BEHTUISIUOHHOTO 000pyAOBaHUS (BEHTUIISATOPA,
AJIEKTPOABUTaTeNsl, PUIBTPOB U Jp.) B OTAEILHOM [TOMEIICHUH.

[Ipy KOHTpOJIE MPOEKTHBIX MAaTepUaJOB IO BO3AYIIHOMY OTOIUIEHHIO TPOBEpSETCS
MIPaBUJIBHOCTH BBIIOJIHEHUS OT/IEIbHBIX U OOLIMX CUCTEM BO3AYIIHOIO OTOIUIEHHs. C TOUKHU 3peHUs
IIPOTUBOMOKAPHBIX TPEOOBAHUIN OTJENIbHBIE CUCTEMBI, 0OCIYKUBAIOILIME OJIHO MOMEIIEHHE, Ooee
0e30MmacHbl, YeM 00IIKEe, U MOTYT UCIO0JIb30BAThCA B 3[JaHUX JTF000r0 Ha3HAYECHUSL.

Cucrembl BOASHOIO U MapOBOr0 OTOIUIEHUS UCHOJIb3YIOTCS B IPOU3BOJICTBEHHBIX 3[aHMSIX,
3a HCKIIIOYEHUEM CllydaeB, KOrja HMX NPUMEHEHHE MOXKET MOBBICHTH B3PHIBOIOXAPHYIO WU
MI0’KapHYIO OMACHOCTb 3aHUN U MOMelleHui. Tak, He JOMyCcKaeTcs MPUMEHSATh CUCTEMbI BOJSTHOIO
Y [apOBOI'0 OTOIIEHUS B MOMEIICHUSIX, /1€ XPaHATCS WK UCIOJIb3YIOTCA KapOua KaibIus, Kaluii,
HaTpUH, JUTUA U IPyrue BEIIECTBA, CIIOCOOHBIC B3aMMOJACHCTBOBATH C BOJOM, BBIACISS MPU STOM
rOpIOYHE ra3bl UM Haphbl.

[Ipu BBIOOpPE OTOMUTENBHBIX CHCTEM [UIS JKWJIBIX JTOMOB, aJIMUHHCTPATUBHBIX 3IaHUH,
JETCKUX, J1e4eOHO-NPOPHIAKTUYECKUX YUPEKACHUN U APYrUX UM MOJOOHBIX 3JaHUN U OTJENIbHBIX
MOMEILEHUH TMPEUMYLIECTBO OTAAETCS LEHTPAIbHBIM CHCTEMaM BOJSHOIO OTOIUIEHUS KakK C
OTKPBITHIMA HarpeBaTeIbHBIMU TPHOOpPaMH, TaK M CO BCTPOCHHBIMU HarpeBaTEIbHBIMHU
3JIEMEHTaMU. OTH CHCTEMbl MO3BOJISIOT IUJIABHO PEryJIUpPOBATh TEIJIOOTAAady HarpeBaTelbHBIX
npuOOpoB, MOAJEPKMBAsi PABHOMEPHBIN TEIUIOBOM pexuM U obecreunBas Oe30MacHbIe
TEeMIIepaTypbl TEIIOOTAAIOIINX TOBEPXHOCTEH.

B HacTosiiee BpeMsi Bce elle IIMPOKO INPUMEHSETCS IE€YHOE OTOIUIEHHWE 3JaHui u
OT/EIbHBIX MIOMEIICHHIA, 0COOCHHO B HEOOBIINX FOpOJAaX U CEILCKOM MECTHOCTH. Vcmonp30BaHme
pa3IMYHbIX BHUJOB MECTHOIO TOIUJIMBA, Mallblii pacxojJ MeTajjla Ha YCTPOWHCTBO IeueH,
aBTOHOMHOCTb OTJI€JIbHOTO 3JaHMsl WM OTJAEIbHOIO IOMEUICHHS SABJIAIOTCS IPEUMYILIECTBAMU
neyHoro ororuieHus. OJHAKO 3TOT BUJ OTOIUIEHUS MMEET M CYIIECTBEHHBbIE HEIO0CTaTKH,
OCHOBHBIMHM M3 KOTOPBIX SIBJISIOTCS MOBBILIEHHAS! OMACHOCTh BOSHHUKHOBEHHUE I0XKApPOB, CYTOUHBIE
KoJiebaHusl TeMIepaTypbl BO3yXa B IOMEIIEHUH, 3arpsi3HEHNE TOMEIIEHUH TOIIJIMBOM, OIACHOCTb
OTpaBJIEHHUS] OKHCbIO Yrjepoja WM JAPYrMMU Ta3aMd @pU HENpaBWJIBHOM BbIOOpE WM
SKCIUTyaTaluy rneyu. BeiOop Mapku medr Uiy NpoBepKa €€ KOHCTPYKTUBHBIX M TEIVIOTEXHUYECKUX
rapaMeTpoB MpOU3BOJAUTCS Mo Kartanoram. Ilpu BbIOOpe HEOOXOAMMO Y4YUTHIBaTh Ha3HAYEHHE
3/1aHUsl, KOHCTPYKTHUBHO-IUIAHUPOBOYHBIE DELIEHUs, BHUJ HPUMEHSEMOro TOIUIMBA, TEIUIOBBIE
MOTEePU 3aHUS U JIpyTrue (haKkTophl.

[Toxapo0Oe3onacHpIM ¥ HEPCHEKTUBHBIM BHJIOM OTOIUIEHHSI B  aJIMUHUCTPATUBHO-
KUJIULITHOM CTPOUTEIBCTBE SABJISETCS JIYYUCTOE OTOIJICHUE OT IPEIOLIUX MMaHEee WM BCTPOEHHBIX
HarpeBaTeIbHBIX AJIEMEHTOB (TPYObl, 3MEEBUKH ) BOISTHOTO OTOIUIEHHUs. TerIooTaya OT aHene u
HarpeBaTeIbHbIX 3JEMEHTOB IMPHU JIy4UCTOM OTOomIeHUH 10 70 % OCyLIEeCTBISETCS U3ITYyYEHHEM.
[Ipu sTOoM Temmeparypa Bo3ayxa (OH Mpo3padeH AJIA TEIUIOBOTO M3IIYUEHHUS) HUKE TEMIIEPaTyphI
CTPOUTENIbHBIX KOHCTPYKIUI M OKpYXAIOUIMX IPEAMETOB B IOMELIEHUH, YTO CO3JaeT Jyid
4esloBeKa HanboJee 01aronpusaTHble MUKPOKIMMATUYECKUE YCIOBHS.

be3onacHoCTh 3KCIUTyaTallud OTONUTENIBHBIX CUCTEM, I€Yell M armapartoB BO MHOIOM
3aBUCHUT OT MPaBUIILHOCTU UX BbIOOpa. [l BbIOOpa BUJA U TEILJIONPOU3BOAUTEIBHOCTH (TEIIOBOM
MOIIIHOCTH) OTOIMUTEIBHON CUCTEMBI, IIE€YM WIM ammnapara HeoOXOJUMO 3HaTh TEIJIOBbIE MOTEPHU
OTaIJIMBA€MOro IMOMEHIeHus uiau 37aHus. [IpuMeHeHHe OTONUTENbHBIX YCTAHOBOK C
HEJO0CTaTOYHOM TEeIIONPOU3BOJUTEIBHOCTHI0 MOYET IPUBECTH K HapYIIEHHIO 0€301acHOro
peXHMa MX OJKCIUTyaTallMM WM K YCTAHOBKE JOMOJIHUTEIbHBIX BPEMEHHBIX OTOMMTEIbHBIX
YCTPOICTB, MOBBIIIAIONIUX [T0KAPHYIO OMACHOCTb.



