JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.



Jliroamuna HukonaesHa CMupHoBa

OTonneHue m BOAOCHab)eHue

3aropogaHoro oomMma



BBepeHue

Bo Bce BpeMeHa 4yenoBek XOTesl MMEeTb YITHbIW, Tenabin AOM C
yaobctBamMnu. B nepuoa HeonuTa, WINM KaMEHHOro BeKa, OTonuTesbHas
cuctema npeacrasnana cobom oyar € OTKpbITbIM nNaaMeHeMm. OH M oTansunBean
XUnuuie, n aBnsaacs NAMTon Ans NpuroToBfEHUS NUWM, U Harpesan Boay.

MHOro BpeMeHu npowno c Tex nop. MamMeHnnucb nwoam, UM3MEHUIUCb
YCNOBUS XU3HWN, N3MEHUINUCb NpeacTaBneHns o KoMdopTe. Tenepb YenoBeky
Mano Toro, 4tobbl B AOMe 6bl10 NPOCTO Tenn0. EMy Xo4deTcs NpUHSATb BaHHY
UM ayuw, CTmpaTb B NMOAXOASIWMX YCNOBUAX, MbITb NOCyAy ropsiyen Boaown wm
MMEeTb Npoyne CaHUTapHoO-rmrmeHn4veckme ynobcTea.

B HacTosilwee BpeMs NpoCTOM o4var He KoTupyetcs. Jlioan XOoTaT, YTobbl
oTonuTenbHble Npubopbl He cobupanu nbiib, TONAMBO ANS KOTAOB 6bI10
HegopormMm, TemnepaTtypa B gome bblia KOMMOPTHOMN.

NHXxxeHepHOe obopyaoBaHme B 06s1actn OTOMNEHUS U BOAOCHAOXeHUs
NOCTOSAHHO MOAepHU3MpyeTCcs, M30bpeTatoTCa HOBble arperatbl, BO3HWKALOT
HOBble TeXHOoNornn. laxxe npsiMon «nOTOMOK» nMepBO6bLITHONO o4yara — KaMWuH
— TOXe 6bln1 ycoBeplweHcTBoBaH. Cenyac KaMMHbI OCHaLWATCS ABepuUaMn U3
XXapOCTOMKOro CTeksa, BO34yX B TOMKY NOAAETCH aBTOMaTUYeCKU U T.4.

MoaepHusaumsa OTOMUTENbHOro W  BoAonpoBoAHOro o6opyaoBaHUS
Aowna Ao Toro, YTo Tenepb MOXHO And oborpeBa Xuaumwa MCnonb30BaThb
3Hepruto ConHua. Bo MHOrMx cTpaHax yxXe AeUCTBYIOT resimosHepreTmyeckmne
nporpaMmmbl. Jllogn nNbITalOTCA  WUCMNOMb30BaTb COIHEYHYKD 3SHEpruto B
pasfinyHbIX 0b6nacTsax. B HacTosAWMM MOMEHT y4yeHble MbiTaloTcs pa3paboTtaTtb
NpoekT TaK Ha3blBaeMoro CcojfiHeyHoro JgoMa. B 3ToM  npoekTe
npeaycMaTpmBaeTCs, YTO Ha COIHEYHOW 3Heprum 6yayTt paboTtaTb He TONIbKO
OTOMUTENIbHblE CUCTEMbI, HO W BCe 31eKTpoobopyaoBaHue, MMerLleecss B
AOMe, — BOoAOHarpesaTenm, KoHaMUMoHepbl, 6biIToBast TeXHUKA.

Moka e 4enoBe4yecTBy MNpUXOAUTCHA cCoOrpesaTb XwWnuue, roTOBUTb
MUy, rpeTb BoAy C MNOMOLLbID KAaMWUHOB, MeYyen, 3NeKTPUYECKMX U BOASIHbIX
paanaTopoB.

He Bcerpa Bnageney 3aropogHoro JgoMa MoOXeT obpatutbCa B

COOTBETCTBYOWY (UpMy, 4TOObI MPOMOXWUTbL ras3onpoBoa, NOABECTU BOAY,



YyCTPOUTb KaHanusauuio u np. [JaHHas KHuUra AaeT BO3MOXHOCTb CaMOMy
pewunTtb Npobnemy no 61aroycTponcTey agoma.

B KHure paccka3sblBaeTcsi 0 BUAAX OTOMNUTENIbHbIX CUCTEM U NPMBOPOB,
cnocobax npoknagku TpybonpoBoaoB, pa3BoOAKM MX MO AOMY, a TakXe O
XO/I0AHOM U Tropsi4yeM BOAOCHAbxeHun. [logpobHO pacCMOTPEHbl TUMbI
BOAOrpENHbIX KOT/IOB M pa3Hble Buabl TonsmBa. MHOro wuHdopmaumm o
KaMMHax, ne4yax, cnocobe ycTponcrea TenabliX NosoB.

KpoMe 3TOro, B KHWUIe UMEKTCS MNPUIOXEHUS, KOTOpble, BEPOSATHO,
3aMHTEPECYOT HEKOTOPbIX 4YuTaTesnen, a TaKXe MNoNne3Hble COBeTbl Mo
MENKOMY PEMOHTY CAaHTEXHMYECKOro M oTonmTenbHOro obopyanosaHus.

Hageemcsi, 4TO Hawa KHUra CTaHeT XOopowuM T[OMOLWHWUKOM B

6bnaroyctponcTtee Bawero AoMa.



lNaea 1l

Buabl oTtonneHus

OTonneHneM Ha3blBAaeTCH WCKYCCTBEHHbIM 0b6orpeB 34aHWUW, KOTOPbLIN
npeacrasnseT cobon nogaepxaHme B NoMewWEeHUN 3a4aHHON TeMnepaTypbl U
BO3MelleHue TennaoBblX noTepb. OTOMAEHME MOHTUPYIOT KakK B XWMbIX
MOCTpOMKax, Tak U B XO3SINCTBEHHbIX.

B >XWNbIX NOMeLWeHUsIX OTOMJIeEHUE HYXHO AN Toro, 4tobbl yenoBeky
KOMMOPTHO 6bIN0 TaM HaxoAuTbCS. B X035MCTBEHHbIX NMOMeLeHnsax oborpes
yCTpamBaloT B 3aBUCMMOCTM OT Ha3HayeHuss (Hanpumep, cKnagbl,
NPOM3BOACTBEHHbIE Liexa U np.).

B 3aropogHbiXx AoMax r/iaBHOM Lefnblo OTOMEHUS ABASIeTCA co3daHue
HaMNyywunx 6bITOBbIX YCNOBUK, COOTBETCTBYHOLWMX MNOTPEOHOCTAM XO35€EB.
MopaepxaHneM TemnepaTypbl Ha 3aJaHHOM YpPOBHE 3aHMMaeTCs JloKasibHas
cucrtema otonneHums. Ho obwmi TennoBon rpaayc BHYTPU MNOMELLEHUS
COCTaBNsAET He TO/NbKO TO Tenso, KOTopoe nocTynaeT no Tpybam, HO u To,
KOTOpOe BblAenseT YenoBevyeckmin opraHusm.

Bce cuctembl oTonneHuUs nNoapasfenstoTCcs Ha UeHTpanmM3oBaHHble U
ABTOHOMHbIe. B nepBbIX N3 HUX TEMN/10 NPOU3BOAUTCHA B ONpefesleHHOM MecTe,
BHE >MWUNOro noMelleHns, a 3ateM no TpybonposBoaaM nepenaeTcss B
oTanavMBaemoe 3aaHune. Takon TuUM OTOMJIeHUS WUCMONIb3YeTCSd B OCHOBHOM B
rOpoOACKMX MHOMO3TaXHbIX AOMaX.

MOCKOMbKY B CeNbCKOM MEeCTHOCTM WM B OAHO3TaXHbIX AOMax
notpebutens Tensa HaxoAUTCS Ha 3HAYUTENIbHOM PAacCTOSSHUKM OT UCTOYHMKA,
LeHTpanmM3oBaHHOE OTOMN/IEHUE He UCMOoNb3yeTcd. Yauwle Bcero B 3TOM ciydae
npUMeHsaeTCs Kakon-nnéo reHepaTtop Tenna, pacnosioXXeHHbIN
HernocpeaCcTBEHHO B OTanJvMBaeMoM 34aHuW. Kak npaBwuno, Takou reHepaTop
Tenna npeacrasnsieT cobon MHOroyHKUMOHANbHOE YCTPOMUCTBO, KOTOPOE He
TonbKo oborpeBaeT noMelleHme, HO N HarpeBaeT BOAY.

B nocnegHee Bpems LeHTpasiM3oBaHHas cMcTteMa OTOMJIeHUsa BCe 4alle
M vawe paer cboun. KoMMyHanbHble CNyXx6bl He CrnocobHbl OpraHM3oBaTb

3KCnayaTaumio TennoBbIX TpacCc TakuM obpas3oMm, 4yTobbl B KBapTupax 6bino



Tenno. B cBA3M C 3TMM Bce 6o/bllee pacrnpocTpaHeHue nosy4aer

aBTOHOMHasa cuctema oborpeBa xunuwy (faxe B ropoacKUX YCNOBUSX).

BoassHoe oTonsieHue

B Hawen cTpaHe caMblM pacnpoCTpaHEHHbIM BUAOM OTOMNEHUS
aBnsieTcsa sBoasHoe. BoasiHbIM ero MOXHO Ha3blBaTb BeCbMa YC/0BHO, T. K. B
CUCTEME B KayecTBe TEernJIOHOCUTENs MOXHO WMCMNO/b30BaTb He TONbKO BOAY,
HO N NO6YI XNUAKOCTb C BbICOKMMM 3HAYEHUSIMU TEMJI0EMKOCTU. Yawe Bcero
Takoe OTonJIeHne Ha3blBalOT TPAAULNOHHBIM.

B Takoro poaa cucrtemax OTOMJIeHUS TenaonpoBoAHAs >XUAKOCTb
HarpeeBaeTcsa /A0 BbICOKOM TeMmnepaTypbl U, npoxoas no TpybaM wu
oTonuTenbHbIM npubopaM, oTAaeT Ternso, KOTOpOe nporpeBaeT BO34yX B
noMeweHun. TpaauMUMOHHbIE CUCTEMblI OTOMNNEHUss o6nagatdT HEBbICOKOW
CTOMMOCTbIO M MWHMUMANIbHbIM pacxoAoM MaTepuanos. B pgaHHOM cnydae
npMMeHsaTca Tpybbl HAMHOMO MeHbLero AuvaMeTpa, 4YeM Mpu BO3AYLIHOM
OTOM/IEHUUN; XUAKUN TennoHocuTenb obnagaeT BbICOKOW TEM/I0EMKOCTbIO, T.
e. eamHuua obbveMa BoAbl coaepXuT 6onbluee KOMMYECTBO Tenaa, 4em gpyrme
TENIOHOCUTENN; 3@ MeHbluee BpeMs co3aaeTcsa KoMdopTHas TemnepaTtypa B
oTan/MBaemMoM MoMeLLEHUMN.

Ho, noMumMo nnwCoB, TpaAULMOHHAS CUCTEMA OTOMNEHUSA UMeeT U
MWHYCbl. HanpuMmep, Ha YCTaHOBKY TakKOW CUCTEMbl 3aTpayMmBaeTcs ropasao
bonbwe BpeMEeHU U CUA, a TaKXKe MHOraa BO3HMKAKT CMOXHOCTUM Npu ee
aKkcnnyataumm. To eCTb MOHTa) BOASIHOro TpybonpoBoda MOXHO BbIMOAHUTb
TONbKO NpU CTPOUTENLCTBE WM KAanMTallbHOM PEMOHTE XXWU0ro NOMELLEHMUS,
T. K. 3TO nNpeaycMaTpuBaeT MHOXECTBO CTpOUTENbHbIX onepaunn. M ewe, ans
TOoro 4tobbl oTONMUTENbHass cucTtemMa paboTana NOCTOSIHHO, HYXeH
becnepebonHbIn  HarpeB TEMJOHOCUTENSA, YTO O3HAyaeT MOCTOSHHbIN
npucMoTp 3a paboTon mMcTouHMKa Tenna. Kpome 3Toro, B XonoaHoe BpeMS
roga TakKoOW TUM OTOMUTEIbHOW CUCTEMbl HeNnb3s OCTaBNATb Hagonro 6es
npucMoTpa: ecnu TpebyeTcs yexaTb Ha AO0ATMMU CPOK, HYXHO W3 CUCTEMbI

CNuUTb BOAY, WHaye BoAa 3aMep3HeT, M Tpybbl MoOryT nonHyTb. [onroe



OTCYTCTBME BOJbl B CUCTEME TaKXe oTpuuaTesbHO BNUSET Ha Tpybonposoa (B

HEM MOSABNAETCS pXXaBUMHA).

NMpsaMoe aneKTpnuuecKkoe oTomnJieHme

NMpn TakoM Buae OTOMJEHMSA BO34YyX B MOMeELLeHMM corpeBaeTcs 6e3
NCMoIb30BaHUS TensoHocuTens, T. e. aneKkTpuyeckas 3Heprus
TpaHchOpMMPYeTCss HENOCPeACTBEHHO B TEMIOBYHO. [aHHbIA TUM OTOMNNEHMUS
CYMTaeTCs B HacTosllee BpeMs CaMbiM NEPCNEKTUBHbIM B Poccum (OH Takxke
cambli nonynspHblin B EBporne). HO noka npsiMoe 3neKkTpuyeckoe OTonJeHune
3HAQUUTENbHO YCTynaeT TPaAULMOHHOMY U BO3AYLWHOMY, KakK MpaBuao
neyHoMmy. Takoe npoucxoaAuT MNOTOMY, 4YTO B [AAHHOM TWUNE OTOMJIEHMUS
NPUMEHSIeTCA 3NEeKTPO3Heprus, KoTopas, KakK W3BEeCTHO, BeCbMa Jopora.
KpoMe 3TOro, AOBOSIbLHO 4acTo chay4datTca nepebon C nogadven ee
notpebutento. Bcneacteme Takmx MPUYUMH UCMOMIb30BaHWE 3NEKTpMYecTBa B
KauyecTBe 6e3anbTepHATMBHOIrO MCTOYHMKA TenJsa HeuenecoobpasHo.

Ho npu 6onee BHMMaATeNbHOM PaCcCMOTPEHUM, MPU B3BELIMBAHUU BCEX
32 M NPOTMB MPSAMOro 3/1EKTPUYECKOro OTOMJIEHUS, BbISCHAETCH, YTO TaKoro
poaa cuctema He TpebyeTt 6onbwnx GuHaAHCOBbLIX 3aTpaTt. KpoMe Toro, Takme
cnctembl 06nagatoT paaomM NpenMyLecTB — TakmMx, Kak:

e yno6CTBO M NPOCTOTA 3KCNAyaTauuu;

* MpeKkpacHas BO3MOXHOCTb PerysiMpoBaHMs nogaydun Tenna, a 3HauuT,
N TeMnepaTypbl BO34yXa B OTAN/IMBaeMOM MOMELLEHUN;

e KOMMAKTHble pa3Mepbl OTOMUTENbHbLIX MNpubopoB, He TpebyrLwmnx
TLWATEeNbHOro yxoaa;

® 3KONIOFMYHOCTb U TMIMEHNYHOCTb an1iekTpooborpesaTtenen;

e OTCYTCTBME LUIYMOBOIro oHa, T. K. HET UMPKYISALUMOHHbIX HAaCOCOB.

Moxkanyn, camMor BaXXHOM COCTaBMSAOWEN CUCTEMbI 3SMEKTPUYECKOro
OTOMJIEHNA SBNSETCH 3KOoNormyeckass CTtopoHa. Kak npaBwuio, ocTanbHble
BMAbl TOMN/IMBA B TOWM WM MHOM Mepe 3arpsa3HsioT OKpPYXalowyk cpeny, a
KpOME TOro, WMHOraa NpoOUCXOAAT YTEUKWM ras3a W XMUAKOro TonamBa npu
aBapusax OTOMUTENbHbIX CUCTEM. Bce 3TM aBNeHMa OTCYTCTBYHOT MNpwu

MCNnosib30BaHUM NPAMOIro aJ1IEKTpNYECKOro oTornjieHms.



NeuyHoe u BO3AYyLUHOE OTOMNJIEHUue

TennoHocuTesieM Takoro poda CUCTEMbl OTOMIEHUS ABASETCS HarpeTbin
BO34yX, nNepenasaeMbin Mo TpybaMm B oTansnMBaeMble nomelweHuda. [pu
NMPUMEHEHUN 3STON CUCTEMbI CTPOSAT MNeYn WM MOHTUPYIOT Kanopudepbl-
TennoobMeHHUKKU. TensioreHepaTop HarpeBaeTcs U3HYTPU, a 3aTeM nepepaeT
HarpeTbln BO34yX B OKpyxawwyt cpeay. OtpaBas Tenno, npubop
oxflaxpaeTcs CcHapyxu. Yem 6onblle HarpesaTesibHass MNOBEPXHOCTb, TEM
nydlie nporpeeTcs BO34yX B NOMeELLEeHUN.

B HacTosiLee BpeMsi NPOMbILWIEHHOCTb NPOM3BOAUT TensoreHepaTopbl C
NPUHYOUTENBbHON W eCTeCTBEHHOW THArom Bo3gyxa. CaMbiM  OMTUManbHbIM
BapuaHTOM CTaHeT npuobpeTeHne TennoreHepaTopa NepBoro Tuna, KOTOpbIn
OCHalEeH BEHTWIATOPOM, CO34alWMM ABMXeHMe Bo3dyxa. Ho Takue
arperatbl WMMeKT W CBOM MUHYCbl: WX BbINYCKalOT B OrpPaHUYEHHbIX
Konn4yectBax, MNO3TOMY B NpoAaxe WX nMpakKTUMyYeckn He ObiBaeT;
BEHTUMATOPbLI, YyCTaHaB/AMBAeMble B HUX, UMeloT bonbline rabaputbl U npum
paboTe co34at0T CUMbHbIN LUYM.,

TennoHocuTenb B Taknx cucremax obnapaet MHOMMMU
npeumMmywectsamMm -  O6bICTPOTOM  HarpeBa, Xopowen npoHMKarowen
CMOCOBHOCTbIO M Mp. HO cenyac Takue CUCTEMbI OTXKMBAKT cBoe. NX MecTo
3aHUMAlOT TpaauUMOHHAs W 2NeKTpuyeckass CUCTEMbl OTOMNEHUsA. ITO
NPONCXOAUT MOTOMY, YTO Y BO3AYLIHOWN CUCTEMbl OTOMJSIEHUS MMEETCs Lenbln
psA MUHYCOB:

e 6onblKne rabapuTbl TENIOreHEPATOPOB;

e cnabass cnocobHOCTb BO3AyXa OTAaBaTb Tenno, T. e. ans oborpesa
nomelleHnsa notpebyetTca HaMHOro 6onbLle HarpeToro Bo3Ayxa, Yem BOAbI;

e n3-3a cnabom TArM HarpeTbln BO34yX MJIOXO pacnpeaensieTtcsas no
NMOMELLEHUNIO;

e [0BOJIbHO 3HauuTeNbHOE 3arpsi3HeHMe OKpyXxatlwen cpenbl
(0CcobeHHO NpU CXKUraHMKM TOMSIMBA B Nedax U KaMUHax);

® BbICOKad CTOMMOCTb CUCTEMDbI.



Bbi6op Buaa oronnieHus

Ncxoaa v3 BCero BbIWECKA3aHHOro, Ha KakoM e Buae OTonMTeNnbHOM
CUCTEMbl OCTAaHOBWUTb CBOM BbI6OP? DTO 3aBUCUT OT TOro, Kakue WUMEHHO
YCNOBUS XO38WH Xenaer uMeTb B cBoeM paome (y KaXAaonm W3 CUCTEM
OTOMJIEHMS €CTb CBOU MJIHOCbI U MUHYCbI). TaKXe HYXHO y4uUTbiBaTb, YTO AN
KaXXa4oro Tuna XWaoro noMmelweHumss 6onee BCero noaxoauT Ta WM KMHas
cucrtema.

Hanpumep, AayHble AOMUKU, B KOTOPbIX JIIOAN XUBYT TONIbKO B IETHUN
nepuoa, BO3BOAATCSA OObIMHO M3 Nerkux WWUToB. B CBS3M C 3TMM nepenajg
TeMnepaTypbl BO34yXa BHYTPW MOMELLEHUS U CHaApyXW BeCbMa HebONbLUON.
O6bI4HO Ana OTOoMJIeHUs AadHbIX AOMWKOB MPUMEHSIIOT 3M1eKTpUYeckoe unu
neyHoe otonsieHne  (MHOraa  CTPOSAT  KaMuHbl). Ecnm  BO3HMKaeT
Heob6Xo0AMMOCTb MPOXMBAHUS B AAYHOM OOMUKE KpYyrnblM roa, TO
notpebyerca ppyras cucrtema oTonjaeHums. Ho cHayana cneayet yTenauTb
AO0M.

3aropogHble AOMa, B KOTOPbIX 04N MPOXMBAKT MOCTOSIHHO, OObIYHO
MMeT BCe HeobxoauMmbie ANnst KOMMOPTHOro cyuwecTtsoBaHus yanobcrea, T. e.
OTOMUTENbBHYIO CUCTEMY, paboTatoLLyto Kpyrnblin roa, ropsiyee
BOAOCHabxeHne, kaHanusauumto u np. Camonm ONTUMANbHOW OTOMNUTENbHOW
CUCTEMOM B 3TOM cnydyae byaer BoasiHas. Hebonbwune no pasmepam goma
MOXHO MOAKAKYNTb K KOTE/IbHOMN, KOTOpas obcnyXunBaeT AaHHYK MECTHOCTb.
Ecnu anekTposHeprms B 3TOM panoHe nopaetcs 6ecnepebonHO, TO BOASIHYIO
CUCTEMY OTOMSIEHUS MOXHO 3aMEHUTb NPSAMON 3N1EKTPUYECKOMN.

B gomax Takoro Ttuna npuv OTOMNEHUM MOMEWEeHUNn CaMblM BaXHbIM
dakTopoM  ABNSETCS  BO3MOXHOCTb  3KOHOMWYHOro  pexuma paboThbl
OTOMNUTENbHOW CUCTEMbI, T.€. BO3MOXHOCTb YCTaHaBAMBaTb MWUHUMAJSIbHYIO
TeMnepaTypy B OTCYTCTBUE XWUJIbLLOB.

TakXXe BaXHbIM yCnoBMeM npu Bblbope Tuna OTONMUTENbHOM CUCTEMDbI
SABMSIETCA Hannune B AaHHOW MeCTHOCTM MCTOYHMKA TENnJOBOW 3HEpPruun. STOT
WCTOYHUK AO/KEH pacnonaratbCss He CAUWKOM Aanieko OT XWUI0ro AoMa wu
O6biITb AOCTYNHbIM. [lpexae 4YeM MOHTUPOBATb B JAOME TY WM WHYIO

OTOMUTEJIbHYIO cncremy, cneayer BbIACHUTDb, KaKomn BU/A TOMJnBa



NpUMEHSIeTCS B pernoHe. M yxe wucxoasa M3 3TUX CBeAEHWUI, BblbMpaTb
CUCTEMY OTOMNEHUS.

B HacTosillee BpeMsi 3a ropoAaoM CTPOSIT, KakK MpaBwWio, KOTTedAXu, a
nopo u Uefble MOCesKM, COCTOosIME M3 Takoro Tuna AaomoB. [lpwu
BO3BEAEHUM TaKUX TOCENKOB K HWUM 06blYHO Cpasy noaBOAST Bce
KOMMYHWKaUWM: Tras3oBble W  3/IeKTpUYeckume CceTn, BOAOMNpPOBOA W

KaHanmMsauuwo U T.4.

O4HMM M3 BaxHenwmnx GakKTopoB, BAUAIOWNMX Ha BblIOGOp oOTOMAEHus,

aBnsieTcda ero ueHa. OHa ckaabiBaeTCa U3 HEeCKOJIbKUX napaMeTpoB:

LeHbl COKMraemoro TorJinea,

CTOMMOCTU MOHTUPYEMbIX OTOMUTENbHbLIX NPUOOPOB U 060pYAOBaAHUS;

LeHbl Tpyb M 3anopHON apMaTypsbl;

CTOMMOCTWU CTPOUTESIbHbIX U MOHTaXHbIX paboT;

e LleHbl aKcnIyaTaunm u obcnyxuBaHus;

e CTOMMOCTM pPEMOHTHO-NpodunakTMyecknx pabot. WCTOYHMKaMU
TENJI0OBOMN SHEPIrnn CUMNTAOTCS:

* ras;

* Xnakoe TOnJameo;

e TBepAoe TOMJMBO;

® 3/1eKTPNYeCTBO.

CaMbIM JeleBbiM U3 HUX SIBASIETCSA MPUPOAHbIA ra3, a CaMblM AOPOrmMMm
- condpka. Ecnn gna otonneHmsa 3aropoAHOro AoMa MCMoNb3YeTCsa XUAKOe
TONAMBO, TO NoTpebuTenb NAaTuUT He TOAbKO 3a CaMO TOMJIMBO, HO M 3a ero
TPaHCNOPTUPOBKY,  XpaHeHue, co34aHuMe  noAabe3dHblX  nyten  angd
TonamMBoO3anpaslWunka mn np. Teepgoe TOonNAMBO (Yyrosib, ApeBeCuHa) CToOUT
HaMHOro Jewessie, HO OHO TpebyeT 6onbwux TpyAoBbiX 3atpaTt. [lpu
NCNOSb30BAHUWN 3M1EKTPUYECTBA 4YesIOBEK TPaTUT CTO/bKO AEHEer, 4YTO TaKOoW
BMA OTONMUTENBHON CUCTEMbl 060MAETCS HAMHOIO AOPOXe, YEM rasoBoe.

Pacxon TonnmBa ansa oborpeBa 3aropoAHOro Aoma ckKiagblBaeTcs w3
HECKO/IbKMX napaMeTpoB: ob6bemMa oTan/MBaeMblX TMOMELLEHUN, pexuma

3KCnayaTtaumnmn (TOJ'IbKO NEeETOM Un prrﬂblﬁ roa, B 3 KOHOMMYHOM pexXxnMe nnun



npu NOJIHOM MOWMHOCTN), BO3MOXHOCTU PperynpoBaHus TemnepaTypbl B
cucTeme u ap.

TpagnuuoHHas OTOMUTENbHAs CUCTEMAa WMEeT B CBOEM COCTaBe
cnepyrouwee obopyaoBaHue:

e BOAOMpeNHbIN KoTen;

ropenky;

06BA3KY KOTNa;

dBTOMATUKYy,

LMPKYNSLUMOHHBIN Hacoc;

pacwmnpuTenbHbin 6ak;

oTonuTenbHble Npnbopb.LI.

LleHa noNHOro KoMnnekTa, KakKk npaBuio, 3aBUCUT OT TEXHUYECKUX
XapakTepucTuk obopynoBaHMa U CTOMMOCTWU, KOTOpYlo npeasaraer dpupma-
npousBoanTesib AaHHOro obopyaoBaHus. B CBA3M C 3TUM LeHa Konebnetcs B
AOBOMIbHO WWNPOKKUX npeaenax. CaMonm A0Oporon COCTaBnsIlOWEN SABASIETCS
KoTen, T. e. ero ueHa cocrasndet npuMmepHo 50—80% OT CTOMMOCTU BCero
obopyaoBaHMs OTOMNUTENIbHOM CUCTEMbl. He BeCb KOMMIEKT OTOMUTENIbHOW
CUCTEMbI 0653aTeNlbHO A0/MKEH 6blTb B HaM4YMKM — 3TO 3aBUCUT OT ee Tuna.
Mopon Ha KakoM-TO 060pyAOBaHMM MOXHO CIKOHOMWUTb, He yCTaHaBnmBas
TOro unu nHoro npubopa. Ho 6biBaOT ciyyaun, Korga 3KOHOMUS HEBO3MOXHA.
Tak nnn nHade Habop obopyaoBaHuMs TpPaaAWMLMOHHOWM CUCTEMbI OTOMJIEHUS
CTOUT HaMHOro JAO0poXe, 4YeM BCe 3neKTpuyeckue oborpesaTtenun, BMecTe
B3ATble. M 3TO C Yy4eToM, 4YTO MNpu 3SEKTPUYECKOM CUCTEME HEe HYXHO
MOHTUPOBATb HU KOTES, HN HACOC, HN paclMpuUTenbHbIn bak.

TakXXe BbICOKYI CTOMMOCTb MMeloT Tpybbl M 3anopHas apmaTtypa npu
MCNONb30BaHMN TPAaAULMOHHOM M BO3AYLIHOWM CUCTEM OTOMNNEHUs. B nepsBom
cnyyae ueHa TpybonposBoga 3aBUCUT OT MpUHUMMA  LUPKYNSUMK
TENOHOCUTENsT U CxeMbl pa3Boakn (oHa 6biBaeT oaHOTPY6HOM UM
AByxXTpybHOM). [ABYyxTpybHas pasBoaka C MNPUHYAUTENBLHOW LMPKYNSaUMEN
CTOUT HAMHOIo0 AOPOXe, YeM OAHOTPYOHasaA C eCTeCTBEHHOMN UMPKYSUMEN.

HecMoTpss Ha TO 4YTO NpPUPOAHbIA  ra3, WCNOAb3yeMbl AN

TPaAULIMOHHOW OTOMUTENIbHOW CUCTEMbI, CTOUT HEA0POro, 3TO NMPEeUMyLEeCTBO



Hanpo4yb YHWUYTOXXAETCS [AOPOrOBM3HOM MOHTaXHbIX paboT, COCTOAWMX B
YCTPONCTBE KOTEeNIbHOM (XOTH U He Bceraa) u TpybonpoBoAHON pa3BOAKMU.

B nepeyeHb paboT no obCny>XmBaHUKO OTOMUTENILHOW CUCTEMbl BXOAUT
KOHTPOJIb 3@ TEXHUYECKUM COCTOSIHUEM CUCTEMBbI, AAaBNE€HMEM TenJI0HOCUTENS
B CeTu, JaB/ieHMEeM rasa W TemnepaTypon OTXOASAWMX ras3oB, KOHTPOAb M
Hanagka Tenaoperynumpyowen annapaTtypbl, KOHTPO/Jb W perysnmpoBka
cucTembl 6e3onacHoCTw.

Ecnn 3aropoaHblt AOM pacnonoXeH BAaNM OT CEPBUCHOrO LEHTpa,
BbINOJIHAOWEro 3KcnayaTauMoOHHble WM HanagoudHble paboTbl, TO CTOMMOCTb
Takoro poga paboT 3HaumTenbHo BoO3pacTtaeT. Kpome »3TOro, npuaertcs
packowenuBaTbCss WM Ha npodunakTUyeckne OCMOTpbl, T. K. CO BpeMeHeM
obopyaoBaHme B cumctemMe msHawmeaeTcs n TpebyeTt peMoHTa. Boobuwe, cbomn
B pabote TpagMUMOHHOM CWUCTEMbl OTOMNAEHUS MOryT NpuUBOAUTL K
3HAUYNTENbHbIM (PUHAHCOBLIM 3aTpaTaM, MOTOMY YTO U3 CTPOS MOXET BbIUTKU
BCce obopyanosaHue.

Bolbupas Tmn  oTONUTENbHOWM  CUCTEMbI, cneayeTr obda3aTtenbHOo
YUuUTbIBaTb, 4YTO T[NaBHbIM YycroBneMm ee paboTbl SABNSETCAS co3aaHue
MakcMManbHoro KoMmdopta B xunuwe. Ecnm  pgaHHoe  ycnoBue  He
cobnogaeTcs, TO He CTOUT 6paTb B pacyeT HU AeleBU3HY CUCTEMbI, HU
NEerkoCTb ee MOHTaxa 1 06CyXMBaHUA, HXU MPOCTOTY 3KCNyaTauun.

Ecnn B ceMbe eCcTb 4YenoBek, CTpadatlowmnin acTMOM UNKN annepruen, 1o
nyylwen CUCTeMoOM OTOMJIeHUs B 3TOM C/lyyae CTaHeT pajuauumoHHas, T. e.
OTOM/IEHMEe C NOMOLWbI U3ay4darwwmnux naHenen. [lpn paHHoM cnocobe
OTOMIEHMS UMPKYNAUMS BO34yXa MNpaKTUYeCKM He OCYyLLecTBnseTcs, a
3HAuUT, Nbllb U pas3/iIMYHblE NMPUMECH, colepXKalmecs B BO34yXe KOMHAT, He
6yayT nogHMMaTbCs BBEpPX, @ OCTaHyTCA Ha MecTe. [py KOHBEKTUBHOM Xe
cnocobe oTonsieHns ABMXXKeHMEe BO3ayxa yBrekaeT 3a cobon yacTuubl Nbiau, m
OHU UMPKYNMPYIOT B 3aMKHYTOM MPOCTPaHCTBE, HAHOCS Bpes YesnioBe4yecKkoMy
OpraHusmy.

Hanbonee 6naronpumaTHbIM  TeMnepaTypHbiIM  (OHOM B XXW/OM
noMeweHun cymtaetca 18—20° C npum ycnoBuu, 4UYTO MOAOrpPETbLIN BO3AYX
pacnpepensieTcd  paBHOMEpPHO B  BepTUMKaJbHOM WU FOPU3OHTaSIbHOM

Hanpas/IeHUAX MO XWUAbIM NOMeLWeHnaM. N3 3Toro crnefyeTt, YTo YeM MeHblue



pasHuua TemnepaTyp Yy nNojaa v noToska, TeM KOoMdopTHee 4yenoBek cebs
yyBCcTBYeT. TakumMmm ocobeHHocTsMM B 6onbwen cTeneHnm obnagatoT
pagvaunoHHble oTonuTeNbHble NpMbopbl, KOTOpble paBHOMEPHO HarpesakrT
BO34YX.

Mcxoass w3  BblLWECKA3aHHOro, CaMOM ONTUMallbHOM OTOMUTENIbHOWN
CUCTEMOM B CMbICcNie KoMdopTa aBnsgercs nyuumcrtasd. CTouT OTMETUTb TaKxe
BO3MOXHOCTb peryampoBaHUs YpOBHS TeMnepaTypbl Bo3ayxa. [Mpu npssMoM
3N1eKTPUYECKOM OTOM/eHUN 3TO Aenatb Nnerde Bcero. [pn TpagnUMOHHOW
CUCTeMe OTOrMJIeHUs perynmpoBaHuve TeMmrnepaTypbl B OAHOM MOMeELLEHUN
HeMeaNIeHHO NMOHWXAaeT UKW NOoBbIWAET TeMnepaTypy B APYrOM MoOMeLLEHUMN.

He nocneaHtoo ponb B obecnedyeHnm koMmdopTa mrpaeTr 6ecyMHOCTb
paboTbl OTOMUTENbHbIX npubopos. Kak npasuno, 60NbLUNMHCTBO
OTONUTENbHbIX arperaTtoB npu paboTe M3garT CUMAbHLIA WYM U BMBpauuio.
NMpuMepoM TakKoOM CUCTEMbI MOXET C/YyXWUTb BOASHOE OTonjaeHue C
MPUHYAUTENbHOW UMPKYNsSUumnen TennoHocuTens.

B HacTosiwee BpeMs Bnagenblbl AOMOB U KBAapTUp 60NnbllOe BHUMaHME
yAensT 3Konornyeckon 6e30nacHoOCTM OTONMUTENbHbIX CUCTEM.

Mpn cxuraHum nwboro Bmaa TonamMBa npomcxoamT Bbibpoc 6onbloro
KonnyecTBa BpeaHbiX BewecTtB B atmocdepy. NMoMMMO 3TOro, BblAeNSArTCS
pasfinyHble 900BUTbIE BellecTBa, obpa3yeTcsl KOHAeHCcaT, KOTopbIM nonagaeTt
B KaHanusauyumio. Bce 3To HapywaetT paboTy OUYMUCTHLIX COOPYXEHUN W
oTpuuaTenbHO BAUSET Ha oKpyXxawuwy cpeay. Kasanocb 6bl, npsimoe
aN1eKTpuyeckoe OTOorJIeHne He WUMeeT BpeaHbliX BbIOPOCOB, a 3HA4WUT, ero
MOXHO CYMTATb I3KOJIOTMYECKM YUCTbIM. HO M B 3TOM cnydae wuMelTCs
MUHYCbl. HanpuMep, npu paboTe anekTpuyeckmx oborpeBaTenem Cxuraercs
KMCNopo4, HaxoasWwMnNCs B MOMELLEHMNAX, DNEKTPOKOHBEKTOPblI MOAHUMAOT
MOTOKM BO3AyXa, KOTOpble 3axBaTbiBalOT C cobon nbiib. A Takass obctaHoBKa
B XWJbIX MOMeLWEHMNAX co34aeT ANCKOMPOPT Aaxe ANs 340pOBOro 4esioBeka,
He roBops yxe 0 60/bHbIX.

CaMbiIM  KOMMOPTHbLIM CYUTAETCS JNIy4UCTOEe OTOMJeHne, npu Hem
OTCYTCTBYIOT KOHBEKLUWMOHHblEe TMOTOKM, a paavauuss OT  HapYXHbIX

orpa>Kp,eHvu7| nMeeT MMHMMaJibHbl€ 3HA4YEeHNA.



MaBsa 2

BoassHoe oTonsieHue

B cenbckon MecTHOCTM, a TakXe B 3aropoAHblX AOMax, KakK npasuno,
NMPUMEHSIOT OTOMUTESIbHblE CUCTEMbI, MMEKLLME CaMOCTOSTE/IbHbIN reHepaTop
Tenna — KoT/ibl HebonbLWOoro pasmepa.

Hanbonee HageXHbIM cuMTaeTcd BOASAHOE OTonsieHue, TOMNJMBOM ANS
KOTOPOro mMoryT 6bITb:

® KaMEeHHbIN Yyronb;

® 1poOBa,

pa3Horo poaa 6pukeThbl;

NPUPOAHbIN ras;

KEPOCUH;

® COMIAPOBOE MAcno u np.

NMpenMMyLwecTso BOASHbIX CUCTEM OTOMJIEHMS nMnepea NapoBbiMU
3aK/1loyaeTcs B TOM, YTO B AAHHOM CJlydae HaMHOro npouwe peryavmpoBaTtb
TenaonoABoA paaMaToOpoOB M KOHBEKTOPOB. Npu TakmMx cucteMmax OTOMJEHUS B
KayecTBe TenJoHOCUTENs MCNONb3YEeTCA aspupoBaHHaAsaA M CMAryeHHas BoOAA.
Y  BOAbl, KaK  W3BECTHO, MHOXEeCTBO JAOCTOMHCTB  (MNpeKpacHbie
Tennodunsnyeckme CBOMCTBA, AeWeBM3HA U Np.), HO UMEKTCH N HeaAoCTaTKMU.
Hanpumep, B ntoboin Boae coaepxaTtcsi BCEBO3MOXHbIE MMHEpPAsIbHbIE CONU U
Apyrne npuvMecu, KOoTopble pa3pyluTenbHO AEMUCTBYIOT Ha MeTasimyeckue
yactm TpybonpoBOAOB, CMOCOOGCTBYS OTNIOXEHUIO CONEn, 3aTpyaHSOWMX
paboTy cCuCTeMbl, 4YTO OTpULATENbHO CKa3blBaeTCss Ha TEeXHUYECKOM
COCTOSIHUM BCEW CUCTEMBI.

Ewe ogHuM 601blWIMM  MWHYCOM BOAbl SB/SETCA BbICOKas ToOukKa
3aMep3aHus, MNOo3TOMY B KayecTBe TenJoHoCUTens oHa MoXeT ObiTb
NCMonb30BaHa TONbKO MpPU MONOXUTENbHbLIX TemrnepaTypax. B 3Tol cBs3un
MHOrMe AOMOBnagesnblUbl NpeanoynMTaroT  3aMeHATb  BOAY  COJIEBbIMMU
pacTBopamMm u aHTudpusamm. HO conesble pacTBOPbl HeXenaTtenbHo
NCMoNb30BaTb B CUCTEMAX BOASAHOrO OTOMJIEHUS M3-3a MX MOBbILLEHHOM0

KOPPO3MOHHOIO BO34ENCTBUS.



AHTMpU3bI, NPUMEHAEeMble B CUCTEMaX BOASHOIO OTOMJIEHUA

AHTNhPU3bI NpeacTaBnsatoT cobor oxnaxaarLwme XMAKOCTU C A0BOJSIbHO
HEBbICOKOM TOYKOM 3amep3aHus. bnarogaps 3TOMy CBOMCTBY OTOMNMTENbHAas
cucTema C npuMeHeHmeM aHTudpusa MoxXeT bbITb 3anyLeHa B aKcnayaTauuto
B ntoboe BpeMs roga (Aaxe 3MMon).

Cenvyac caMbiMM NONYASPHbIMKM CUMTAKOTCA aHTUPPU3blI HA OCHOBE
BOAHbIX pacTBOpoOB 3TuneHrnmkonsa. B Tabn. 1 gaHbl HeKoTopble

XapaKTePUCTUKN aHTUDPU30B.

Tabnuua 1
TPEGOBaHMﬂ K oxJia>kAalouWwuMM HN3KOo3aMep3arlolWwmnM XNAKOoCTAM
(aHTM(hpUu3am)
[MokazaTens Hopua no MOCTy 28084—80

[MnotHocTe npu 207 C, r/em®

OX-K 1, 100—1,150
OXK-65 1.065—1,085
Boooponueiii nokaszatens, pH 7,5—-11,0

Menounocts, cM® He menee L0

aTypa Havdan: CTaIIH-
TGM]'IE"D]T'\"E"I Havala KpHCTalIH

zatuu, “C He prime —63
Bpemsa HcuezHOREHWA MeHEL, C He Gonee 3
KoppozdiiHoe po3nefdcTEHE Ha

METALIB, I/M? X CyT.:

Mene, naTyHb, CTanbk, YYIVH,

AMOMHHH He Gonee 0,1
npunoi He Gonee 0,2

AHTUDPU3, NpUMEHSeMbIN AN OTOMUTENbHbIX CUCTEM, OOJIXKEeH
oTBeYaTb psay TpeboBaHUM.

1. Bo wu3bexaHume obpa3oBaHUSA  OT/IOXEHUM WU 3aCOpeHUs
TeNnN006MeHHUKOB aHTUMPU3 A0/KEH ObiTb HAUMeHee KOPPO3UNHbIM,

2. [nsa npepoTBpalleHnss nonagaHusa Bo3gyXxa B CUCTEMY OTOMNEHUS

aHTUGPU3 A0NKEH UMETb NOHUXKEHHOE NeHoobpa3oBaHme.



3. Y Hero fo/mKHO 6bITb HOpManbHOE 3HayeHue wenodyHoctn — 10 cm3,
NMpU KOTOPOM HENTPanM3yrTCs NPOAYKTbl OKUCAEHUSA STUEHIINKONS.

4. AHTUDPU3 AOKEH MMETb HU3KYKD TeMnepaTypy 3amep3aHus, T. e.
Hayana Kpucranausauymu.

ONna ncnonb3oBaHUS B OTOMNUTESNbHbLIX CUCTEMAX HW B KOEM Ccriy4yae
HeNb3s MPUMEHSATb CaMbl pPacnpoOCTPaHEeHHbIn aHTUdpPU3 Noh Ha3BaHUEM
«Tocon». B HeM wuMelTCa BpeaHble npuMecu W [A0b6aBKW, HEraTtMBHO
BO34ENCTBYOWME Ha TpybonpoBoabl U OKPYXKatoLWyo cpeay.

Xopowune nokasaTenm WUMeeT pPOCCUUCKUN aHTUdpu3 «XoT bnag»,
nonHocTteto cooTBeTcTBytOwmM NOCTy NO CBOMM TeXHUMYEeCKMM MnapaMeTpam.
HekoTopble TeXHMYeckme XxapakTepucTUKM AaHHOro aHTudpu3a gaHbl B Tabn.
2.



Tabnuua 2

TexHunyeckme xapaktepuctukm antugppusa «Xor bnaa>» (B cpaBHEeHUMU

C BOAOM U Hepa36aB/eHHbIM NPONUJIEHININKONEM)

Hepas-
& 0T aXOT & XOT «X0T ﬁﬂi[[?_
MokazaTens Boaa (Baan-63| Baan- |Baan-63| Bnamo- e
Ms | 30M» | Dkos |303kos| F
NeHrTH-
KOJTh
[MnoTHOCTE
npu 20° C, rfem® | 0998 | 1,086 | 1,062 | 1,048 | 1,045 [,0363
Boooponusrii
nokazatens, pH — 8.6 &6 |80-9,5|8,0-0,5 —
Lenou-
HOCTE, CM? = 30,0 28,0 25 25 —
TennoeMEOCTE,
KRan/Kr x O
Mpu 20° C 1,0 0,74 0,82 0,50 0,85 0,59
Mpu 80° C 1,0 0,81 0,87 0,87 0,90 0,68
Temnepatypa
kuneHusa, “C 0q 113 106 110 108 1874
Temnepatypa
Havana KpHc-
Tannuzauuu, “C 1] —68 —33 — 50 —35 —60
JduuamMuueckan
BH3KOCTE,
MITa = ~C:
Mpw 20° C 1.0 6,693 | 3,130 9.3 — 56,0
[Mpw 80° C 0,4 1480 | 1,211 1.3 — W2




Tennonpopon-
HOCTh, Br/m = K-

Mpwn 20°C 0,6 | 0,407 | 0455 | 0,344 | 0,328 | 0,218
Mpwn &0° C — 0,381 | 0,462 | 0,327 — —
Becnenneae-

MOCTh:
OfEBeM MeHkl ye-
pe3 5 MHH NIpPH

838 C, cm? — 1,5 12 12 Il —
Bpema ucues-

HOBEHHA MeHH, — 1.5 1.0 1.6 1,7 —
CeK

Kopposuiinoe

BO3IeficTREHE

Ha MeTan-Ikl,

r/m? X CyT:

Mexk M 0,07 0,03 0,03 0,03 0,03 —
ATIOMHHKE An-9 | 3,7 0,04 0,02 0,03 0,04 —
qyryH Cu—20 13,7 0,02 0,02 0,02 0,02 —
cTane CT—20 5.4 0,02 0,01 0,01 0 —

natyHs JI—-63 0,07 0,04 0,04 0,02 0,02 =
npunei [MOC-40 [ 0,8 0,06 0,05 0,06 0,04 —

Habyxaumne pe-
IHHBI

(mpu 100~ C
B TeueHHe
T2 4), % - |0.9-1.35|1.2—1.5] 1.1 1.0 —

B 3ToM aHTudpu3e wnMeeTCsa HECKONbKO MpucagoKk, KoTopblie
3HauYMTENbHO MOBbIWAT paboune CBOMCTBaA TEMJIOHOCUTENS, HANpUMep:

® aHTUKOPPO3UOHHbIE NPUCAAKMN, 3aMeaIALWMe NPOLECC NOBPEeXaAeHNs
CTanu, YyryHa, Meaum, NatyHu, antoMUHNSA U NPUNOS PXKaBUYNHON;

® AHTMOKUCNIUTENbHbIE NPUCAAKU, CABUraloWmMe TemnepaTypy Hadana u
MaKCMMyMa OKMWCIUTENbHOro Mnpouecca npu HarpeBaHWU STUNEHITIMKONS B
CTOpOHY 60N1ee BbICOKUX TeMnepaTyp;

e MNpUCaakM C BelecTBamMu, 3aMeansolwnMMn npoTekaHMe npouecca
CONEeOoTNOXEHUSA N 06pa3oBaHMSA HAKWUMKU, HE AAKOWMMM OCaAKaM OT/IOXUTLCS
M yaansowmmm obpas3oBaBLUYOCS HAKWUMb;

e MpuUcaaku NpoTMB 0bpa3oBaHUSA NEHbI;

. npucaakm, npeaoTBpallatowme paspyLlweHmne pPE3MHOBbIX,
NapoOHUTOBbLIX, TE(MNIOHOBLIX U NPOYNX YNSIOTHUTENEN;

e MpUcCaaKu, yBeNMMYMBaKOLWME CMa3biBaloOLLME CBOMCTBA aHTUdPM3a, 4To

3HAUUTENbHO nNpoaneBaeT CpoK cnyxbbl U 3PPEKTUBHOCTL paboThbl



UMPKYNSUMOHHBIX HACOCOB B OTOMUTENbHbLIX CUCTEMaxX C MPUHYAUTENbHOWU
UMpKYysunen.

B HacToslwee BpeMsa NosiBUAMCb HOBble aHTUMpU3bl «XOT Bnag 2ko».
[aHHble XNAKOCTHU NCNosb3YyHTCSA B cucTemax OTOMMEHMUS,
KOHAWLUWMOHUPOBAHUS N BEHTUNSAUMK Bo3ayxa. Npu nsrotoeneHun «XoT bnaa
DKO» MpUMeHsIeTCs  NUWeBOW  NpOMWAEeHrNmMKonb. B oTnmume  oOT
oXJ1aXXAaloLWKnX XNAKOCTEN HA OCHOBE 3TUNEHIIMKONAS MNPOMUAEHTNINKONEBbIE
AHTUGPU3bl MOXXHO MCMNOMb30BaTb B CMCTeMaxX, KOTopble npeAHa3HayeHbl He
TOoNbKO ANnst oborpesa NoMeLleHns, HO U ANs Harpesa BOAbl.

B npoaaxe MOXHO HaWTM M aHTUdpPU3bl 3apybexHOro npousBoAcTBa
(«Antifrogen N», «Inibahen», «Feetherm»), KoTopble o4yeHb AOpPOro CTOAT.
YunTbiBasi, 4YTO OTOMUTENIbHAa cuUCTeMa C aHTUPU3OM BMECTO BOAbl -
Aoporoe  yaoBOSIbCTBME,  UCMOMb30BaHME  MMMOPTHOW  OXJlaXkaawLwen
XXUAKOCTU CUNIbHO yAapwuT NO KOLWENbKY.

Mpn ncnonb3oBaHUN aHTUDPU3 06A3aTeNbHO HYXXHO pa3baBuUTb BOAOW.
TakuM cnocoboM MOXHO MPUroTOBUTb XWMAKOCTb C stobon TemnepaTypou
3aMep3aHna — oT —10 go —65° C. [nsa pasbasneHunsa 6epyT o0bbl4YHYO BOAY
M3-no4 KpaHa, MMEIOLWY XeCTKOoCTb He 6onee 6 Mr akB. Ha 1 n. Ecaum
KOHUeHTpauns NnpuMeHseMoro aHtudpusa B TedeHne HeCcKonbKux neT byaert
OCTaBaTbCs HEU3MEHHOMN, T. €. NoAfepXmBaTbCAa Ha OAHOM YpPOBHe, TO ero
TemnepaTypa TakXXe OCTaHeTCs HEU3MEHHOMN.

AHTUDPU3 B KayecTBe TenI0HOCUTENS MOXHO MCMNO/1b30BaTb TOJSIbKO B
TOM C/flyyae, Korga COCTOSiHME BCeX 3/1EMEHTOB OTOMNUTENIbHOW CUCTEMbI
SABMSIETCA YAOBNETBOPUTENbHbIM, obecneumBaeTcs Xopowas UuMpKynsauus
TENIOHOCUTENS, KOTOPbIM He HarpeBaeTcs A0 TemnepaTtypbl Bbiwe 170° C.
Ecnn aHTMdpu3 B OTONUTENBLHOWM CUCTEME MeperpeeTcs, TO MnpousonaeTt
pas3fioXXeHne aHTUKOPPO3MOHHbIX NPUCAAOK WU 3TUNEHITIMKOMSA, OH OKUCAUTCS
A0 anbAerngoB U KUCIOT. Bce 3To conpoBOXAaeTcss ocefaHMeM Harapa Ha
HarpeBaTeslbHbIX 3/1EMEHTax M BblAeNIeHNEM BpeaHblX ra3oB B OKPYXaKLLYHo
cpeay.

Mpun paboTte oTONUTENbHbIX MNPMOOPOB BOASHONO OTOMJIEHUS BCe

HarpeBaTeJibHblE€ 3JIEMEHTbI 06a3aTenbHO A0KHbI MONHOCTbD HAaXoAUTbCS B



aHTUdpM3e. DTO HYXHO Ans Toro, 4tobbl u3bexaTb WX nNeperpesa W
NPUropaHnsa K HUM TEeNJIOHOCUTENS.

Ha Bcex pa3beMHbIX COeAMHUTESIbHbIX 3M1eMeHTaxX AOJ/IKHbl CTOSATb He
pe3nHOBble YMNJIOTHEHUS, @ TakMe, KOTOpble U3roToBsieHbl U3 6onee NpoYHOro
MaTepuana, HauMeHee noaBepxeHHoro aAedopMaumsaMm. OTonuTesNbHbIE
npubopbl A0MKHbI MMEeTb HAMHOro 60MblLUYHD MOLLHOCTb, 4YeM Te, KOTopble
paboTaloT B CUCTEMe, HaMNOSIHEHHOW BOAOMW, T. K. TENJ0EMKOCTb aHTudpusa
Ha 15—20% Hmxe, yeMm y BOAbl. DTO rOBOPUT O TOM, UYTO aHTUDPU3 XYyXe
Hakan/InMBaeT M oTAaeT Tenno. LIMpKYyNsauMOHHbIN HAacoC TakXe A0/KeH ObITb
6onee MOLLHbIM.

AHTUDPU3 HUKOr4a He [AO/MKEH KOHTAaKTUpoBaTb C OUMHKOBAHHbIMU
NOBEPXHOCTSIMM, MOTOMY 4TO 3TO MOXET BbI3BaTb XMMWUYECKYID peakuwuto,

CONpOBOXAAKLLYOCS NoTepen nepsoHavanbHbIX CBOMCTB aHTUdpu3a.

LmpkynsaumoHHoe AaBJsieHue B BOASAHOM OTOMNJIEHUU

Tennootaaya pasnMYHbIX HarpesaTesibHblIX NpubopoB, a Takxe
TemnepaTypa BO34yxa B XW/IOM MOMELLEHUN MPU OAMHAKOBLIX TEXHUYECKUX
napamMeTpax HaxoAsaTCs B 3aBUCMMOCTM OT TpPeEX XapaKTepUCTUK:

e 06beMa nocTynatoLlero B OTONMUTENIbHbIA NMpUBop TenIoHOCUTEeNS;

e TemMrnepaTypbl TEMNJIOHOCUTENS;

* r’MApPOCTaTUYECKOro AaBfIeHUsi, KOTOpOe ABWUraeT TenJoHOCUTENb MO
Tpyb6am.

Ecnn pasneHne B cUCTEMe HEBbICOKOE, TO OHa He MOXEeT HOopMasibHO
paboTaTtb. 'mapocTtaTMyeckoe paBjieHWe paeT BO3MOXHOCTb MpeoaoneBaTb
nomMexu, BO3HUKawLWme Ha nyTu Boabl. K TakMM noMmexaM MOXHO OTHECTWU:

® COMNpPOTMB/IEHUSA, BbI3blBAEMble TPEHMEM TernJoHOCUTENS O CTeHKU
TPY6;

e MeCTHble COMpOTUBNEHMS B OTBOAAX, TPOWMHMUKAX, KpaHax,
OTOMUTENbHbIX NpUbopax N BOAOrpeNHbIX KOTNaXx.

BennunHa nomexu m3-3a TPEHUS O CTEHKW Tpyb 3aBMCUT OT CKOPOCTU
BOAbI, AnameTpa M AnaunHbl Tpyb. Yem anuHHee Tpybonposoa, TeM 60nblmnM

byaeT conpoTnuBneHue.



BennunHa MeCcTHOro COnNpoTMBAEHMS B FNaBHbIX Yy3/ax OTONUTENbHOMU
CUCTEMbl HAaNpsaMyto 3aBUCUT OT CKOPOCTU BOAbl, U3BMEHEHUSA anameTpa Tpyb un
Ko/in4yecTBa BOAblI B OTBOAAX, TPOMHMKAX, BEHTUISAX N KPECTOBMHAX, a Takxe
OT M3MEHEHUS HanpaBieHUs ABUXKEHUS BOAbI.

Mo npuvHUMNY UMPKYASUMKM TenaoHOoCUTeNnss BOASHble OTOMUTENbHbIe
CUCTEMbl MOXHO pa3aeninTb Ha 2 rpynnbl:

— C eCTeCTBEHHOW UMPKYynaunen;

— C NPUHYAUTENBHOW LUMPKYISaUNER.

B cuctemax BTOpoOM rpynnbl ABWMXEHWE TenJoHOCUTENS BO3HUKAET

nocse Hayana paboTbl LUMPKYASALUNMOHHOIO Hacoca.

CucrteMbl C eCTeCTBEHHOW LUUPKYNSLMEN TernJIoHoCcUuTens

B Takoro popa cuctemMax ABWXXeHWEe TernsioHOCUTeNs BO3HMKAeT noj
AENCTBMEM TpaBUTALUMOHHOM CWbl, BO3HMKalOLWeW 3a CcYeT pas3HoCTU
MJAOTHOCTU TEennOHOCUTENs B nojawwux u obpatHblX Tpybax. [MockonbKy
MAOTHOCTb ropsiien BOAbl MeHblle, OHa 3HAYUTEeNbHO JNlerye XOJI04HOW.
Pa3HOCTb NAOTHOCTU OXJAXXAEHHOM U ropsiyen BoAbl CO34AET B OTONUTENbHOMN
CUCTeMe rmapocTtaTMyeckuin Hanop, AAWMKW TEMSIOHOCUTENO BO3MOXHOCTb
nepemMewaTbCcss OT UCTOYHMKA HArpeBaHus K pagunatopam (mnm Tpybam) m
obpaTHO. TO eCTb NMPOUCXOAUT BbITECHEHME ropsyYen BoAbl X0no4HOM. Boaa
HarpeBaeTcsl B KOTNe, CTaHOBUTCS 6onee nerkom u BCAeaCcTBUME 3TOro
noaHMMaeTcs no nogawwemy Tpybonposoay (rnaBHOMY CTOSIKY) BBeEpX.
OTTyna OHa nocTynaeT B pas3Bojsliuve nojatolme CTOSKM WM nonajaeT B
oTonuTenbHble Npubopsbl. 1o Mepe nNpoasmxeHus no Tpybam BoAa OCTbIBAET,
CTaHOBUTCA TsXkenee. locne 3Toro oxnaxaeHHas BoAa OT OTOMUTENbHbIX
npmnbopoB aABuXeTcss B 06paTHOM HanpasieHWU, T. €. CNyCKaeTCa BHU3 MO
obpaTHbIM cTOsikaM UK obwen obpaTHOM MarucTpanu, nonagaetr B
OTOMNUTENbHbIN KOTEN, OTKYAa BbITECHSET SIErKYy0 HarpeTyto Boay. [NOCKONbKY
pa3HOCTb HArpetom W OXJaxAeHHOW BOAbl MNOCTOSAHHO CYLWEeCTBYET, TO

oTonuTenbHas cucteMa pyHKUMOHMPYET 6ecnpepbIBHO.



B cucteMe C ecTeCTBEHHOM UMPKYNsUMEN TaK Xe, KaKk B cucteme C
NPUHYOUTENbHON UMPKYNauUMen, WUMeeTCcs UMPKYNSUMOHHbIM Hamop. Ero
BE/IMYMHA 3aBUCUT OT ABYX (PaKTOpPOB:

— Pa3HOCTW TeMnepaTyp HarpeTom n oxnaxaeHHowm Boabl. Kak npasunno,
TemMnepaTypa ropsiuen Boabl B cncrteme pasHa 95° C, oxnaxaeHHon — 70° C.
AN 3awnTbl nogatowen MmarncTtpanam U HegonyweHnsa nageHms TemnepaTtypbl
BOAbl, @ 3HAYUT, U YMEHbLUEHUS MAPOCTaTUYECKOro AaBNleHUs B CUCTEME
rNaBHbIN CTOSIK 3aKpbIBAKOT TernJou3oNaUMOHHbIM MaTepuanom. ObpaTHble
MarncTpasam MOHTUpPYIOT 6e3 yTennuTens, T. K. TO/IbKO B 3TOM ciy4yae BoAa
byneT oxnaxaaTtbCsa A0 HYXXHOW TeMnepaTypbl U CO34aBaTb LUMPKYISAUMOHHbIN
Hanop;

— OT MecCTa HaXxoXAEeHWS OTOMUTENbHbLIX MPMOOPOB MO OTHOLWIEHUK K
TennoreHepatopy (MCTOYHMKY HarpeBa). W3BeCTHO, 4TO 4YeM Bbllwe
pacrnosioXXeH oTonuTenbHbiM nNpubop Hag KoTnom, Tem 6onbwe b6yaet
3Ha4YeHue UMPKYNSUMOHHOIO AaBNeHUs. 3HAYUT, UMPKYNSLUMOHHOE AaBlieHne
OTOMUTENbHbIX NpUOOPOB, HaxoAsWMXCSA Ha BTOpOM 3Taxe, byaer
3HauUMTENbHO Bblle, 4YeM TO Xe 3HayeHme npubopoB MNepBOro 3Taxa.
OTonuTenbHble  npubopbl,  pPacrnosioXXeHHble Ha OAHOM  YpOBHe C
TenaoreHepaTopoM WU CTOSILME HUXKE ero, HarpesarTcs cnabo v Bo3ayX B
noMelleHnax nporpesatloT Moxo. OnTuManbHOE pacCTossHWME  MexAay
LeHTpaMu TenjaoreHepatopa n oTonuTesibHOro npubopa AOMKHO paBHATbLCSA 3
M.

OTonuTenbHble CUCTEMbl C eCTECTBEHHOW LMPKYNaUMen TensaoHoCcuTens

noapasfenstoTcs Ha CUCTEMbl C BEPXHEN U HMXHEN pa3Boakon (puc. 1).



Puc. 1. Cuctema C eCTeCTBEHHOW UUPKYydUMEn TensoHocuTensd: a -
BEPXHAS pa3BoAka; 6 — HMXHAA pa3Boaka; 1 — KoTen; 2 — Bo34yLWHAas INHUS
(rnaBHbIM CTOSIK); 3 - pasBoaswas numHus; 4 - ropsiume CTOoslku; 5 -
obpaTHble CTosikn; 6 - obpaTHaa nuHus; 7 — pacwuputenbHbin 6ak; 8 -
CUrHanbHas JIMHUA; 9 — YKNIOH

JenctBytoT ob6e 3T CUCTEeMbl aHanoruyHo. PasnnyaroTcsa OHWU TONAbKO
pacnonoXxeHnem nogawowen Marucrtpanm. Cucrtema C  eCTeCTBEHHOM
UMpKynsiuMen nMmeet cneayrowme 4o0CTONHCTBA:

- PpaBHOMEpHOe pacnpefeneHme Harpetoro BO34yXa B XUMbIX
noMeLLeHnax, 4YTo AaeT AONOoJHUTEeNbHbIN KOM@OPT. BbiCOkne nokasaTtenwu
KOMMOPTHOCTN 3aBUCAT OT caMoperynsiumm CUCTeMbl OTOMAEHMUs, T. €. OT

NM3MEHEHUNA TEMNEPATYPbl N NMJIOTHOCTU BOAbI,



— NPOCTOTa YCTPOMUCTBA N 06CNYyXNBaHUS;

- OTcyTCcTBMe Bubpaumm m wWwyma, NOTOMY YTO HET UMPKYSLMOHHOIO
Hacoca;

— [OJITUA CPOK CNY>X6Obl CUCTEMbI OTOMN/IEHUS.

N Bce e, paxe Npu HanMuMm MHOXeCTBa MCOB, Takue CUCTEMbI
OTOMJIEHMS MUCMNOJSIb3YKTCA BCe pexe WU pexe (B OCHOBHOM B CeJlbCKOW
MeCTHOCTM). B HacTosiwee BpeMss B 3aropoAHbiX AoMax MNpPUMEHSIOTCSA
OTONUTENbHbIE CUCTEMbI, B KOTOPbIX WMMEKTCA UUPKYNSLNOHHbIE HACOCHI.
Takoe ¢BfieHWe BbI3BAHO TEM, 4YTO Yy [AaHHOro Buaa CUCTEM UMeeTCs psa
HeaOCTaTKOB:

- 6onbwon auameTp Tpyb, 4UTO BedeT K 3HAYUTENbHOMY pacxoay
cTpomnMa

— 6o/blKMe 3aTpaTbl HA YCTAHOBKY OTONUTENIbHOW CUCTEMDbI;

— 3HauuTeNbHble 3Hepro3aTpaThl, T. €. 60NbLLIOK pacxos TON/UBA;

— 6onblIMe 3aTpaTbl BpEMEHWN Ha BK/IIOUYEHNE CUCTEMbl OTOMIEHUS;

— OTCYTCTBME BO3MOXHOCTU pEeryMpoBKkM TeMmnepaTypbl Harperoro
BO34YyXa;

— yactble CcnyyYyanm  3aMep3aHus BOAbI B Tpybonposogax,
CMOHTUPOBAHHbIX B HEOTAN/IMBAEMbIX NMOMELLEHUSAX;

— HEe3CTEeTUYHbIN BWUA MPONOXEHHOro Tpybonposoga u3-3a 601bLIOro
aAnameTtpa Tpyb.

Ncxoposs M3 nepedncneHHbliX HefocTaTKoB, cneayeT npu3HaTb, 4TO
CUCTEeMa OTOMNIEHUSA C eCTECTBEHHOM LMPKYNSaUMEN TEMSTIOHOCUTENS AOBOJIbHO

4acTo OKa3bliBaeTcs Manod3dPEKTUBHON N SKOHOMUYECKMN HEBbLIFOAHOMN.

OTonuTenbHbleé CUCTEMbI C TMPUHYAUTENIbHOWU LMpKyasiuMen

TenaoHocnTenAa

B cuctemax Takoro tvna ABumxXeHue TenaoHocuTensa no Tpybonposoaam
npomcxoaut 3a cyeT paboTbl UMPKYNASALUMOHHOIO Hacoca, KOTOpbIi
obecneumBaer 6ecnepebonHyo paboTy B OTONUTENILHOW CUCTEME U
nogkntyaeTcs K obpaTHOM MarmcTpanu. DTO MPOASSeT CpPoK Ciyxbbl Bcex

Y3/10B, KOHTAaKTUPYIOLNX C ropsyen Boaon. Takxe K obpaTHOW Marnmcrpanu



MOAK/IOYAT N pacwmputenbHbln 6ak (o Hem 6yaeT noapobHO pacckas3aHo B
COOTBETCTBYIOLLEN rNaBe).

OTonuTeNbHbIE CUCTEMBbI C NPUHYAUTENIBHON UMPKYNSaUMen MCNONb3YHOT
B MHOrO3TaXHbIX KOTTeAXaX, T. K. HanMuyMe Hacoca MnO3BOJSISET HaMHOro
yBenumumBaTb AIMHY TPpybonpoBoAoB, @ TakKXe MPUMEHSTb HOBbl€ MOHTAXHble
CXeMbl OTONUTENbHOM cucTeMbl (puc. 2).

Ho wucnonb3oBaTb OTOMUTENbHbIE CUCTEMbI C  MPUHYAUTENbHOWN
LMPKYyNauMen Tena0HOCUTENS MOXHO TO/IbKO B TeX C/iy4dasiX, Koraa mMeertcs
BO3MOXHOCTb 6ecnepeborHOM nodayn 3SMEeKTPO3HEepruu, MnoToMy  4YTO
LMPKYNALUMOHHbIE HAcoChl paboTaloT OT ceTu.

K [OOCTOMHCTBaAM  OTOMNUTENIbHOM  CUCTEMbI C  MPUHYAUTEbHOWN
LMPKYNsUMen MOXHO OTHECTU:

- 60nbLYO TEennooTAQYY;

— He3HauuTeNbHble NOTEPU TEMJIOHOCUTENS HA UCMapeHune;

— BO3MOXHOCTb MWCMonb3oBaTb Tpybbl Hebonbworo auamerpa. ITO

3HaA4YNTE/IbHO COKpallaeT pacxon MmaTepunanoB N BpeMd Ha MOHTa>XX CUCTEMbI,



0 e, T o P e )

I L I I

I ! | I
o0 OO fO | OF0
5. 5 5 1 5Ty
:@&f_@ fzfg <uiptaca
ke l;:ﬂr o | OO

I I | : |

g o LSS st

3

b
%

3 e o
|
|
=

8,

9

Puc. 2. BoasiHoe oTonfneHue C MNpUHYAUTESIbHOW UMpKynsuuen: a -
HMXXHASA pa3Bogka: 1 — KoTen; 2 — rNaBHbIN CTOSK; 3 — paclMpUTEeSIbHbIN
b6ak; 4 - curHanbHas nuHus; 5 - nogawowasa nMHUA; 6 — BO3ayxXocbopHuk; 7

- noparwoliune CcTtosiku; 8 — obpaTHble CTosiku; 9 — obpaTHasd nuHue; 10 -

Hacoc; 11 - pacwuputenbHas Tpyba; 6 — BepxHsa pa3soaka: 1 — koten; 2

nodatwowas naunHus; 3 - obpaTHas nuHua;, 4 - nopatowme CTosiku;, 5 -

obpaTHble CTOSIKWM; 6 - BO34ylWHAs NUHWUA; 7 - BO3AYyX0oCHbopHuUK; 8
pacwuputenbHbin 6ak; 9 — Hacoc; 10 - pacwuputenbHas Tpyba

- Hebonblwon paspbiB B TeMmMnepaType HArpetoro M OxJaXAeHHOoro
TENIOHOCUTESNS, 4YTO HAMHOro YyBESIMYMBAET CPOK CnyXbbl BOAOrPENHOro
KoTna;

- Hanuuue peryanmpoBKM MOLLHOCTM BCEW CUCTEMblI OTOMNEHUS U

TEMNEPATYPbl BO3A4YyXa B NMNOMELLEHUAX.



B obweM v uenoM oTonuTenbHas cuUcTeMa C MPUHYAUTENbHOMN
UMPpKYyNnauuen TensoHOCUTeNs HaMHoro yaobHee B 3KcnyaTauum w

obcnyxmnsaHuu.

Bbi60p LUMPKYNALMOHHOIO Hacoca

Kak npaBwuno, BblbOpOM oTonuUTENbHbIX NpnbopoB M obopyaoBaHUS
3aHUMalOTCa cneumanuctbl. Ho 6biBalOT Cnydanm, Korga HeT BO3MOXXHOCTW
BOCMOMIb30BaTbCs ycnayramm npodeccnmoHana U Bce paboTbl  XO35MH
BbIMOSIHAET caM. YTobbl obneryntb 3Ty 3agady, Heobxoammo pasobpaTbCs B
HEKOTOPbIX TOHKOCTSX.

Onsa Toro 4Tto6bl LMPKYASALMOHHbBIM HAacOC XOpowo n aonro pabortan, oH
AomkeH obnapatb cnefyrowmmMmm KayecTBamm:

- noTpebnatb HebonbLOe KOTMYECTBO NEeKTPO3IHEPrnm;

- HagexHo pabotaTtb 6e3 BMewaTenbCTBa crneunanucta no
TEX0BCNYXMBAHUIO;

- UMEeTb AONrMN CPOK CNyXbbl.

Ecnn Baw 3aropoaHbln AOM MMeeT nnaowaab, paBHyt 250 M2, To
HeobxoaAnMM LUMPKYNSLUMOHHbBIA HAcoC Mpou3BOAUTENBHOCTbIO A0 3,5 M3/4 un
MaKkcuManbHbIM HanopoM ao 0,4 atMm. MNpu naowaan gomMa, COCTaBASIOLWEN OT
250 po 350 M2, HyXeH HacoC npoum3BoAUTENbHOCTbO A0 4,5 M3/u wu
MakcuManbHbIM HanopoMm ao 0,6 atMm. AAnga oborpesa goma nnowaabio ot 350
Ao 800 M2 pekoMeHAyeTCs HacoC Mpou3BOAUTENBHOCTbIO A0 11 M3/4u wn

MakCMManbHbIM Hanopom o 0,8 aTm.




Puc. 3. UMpKynaumoHHbin Hacoc LHWUMC: 1 - koneco pabouee; 2 -

Kopnyc Hacoca; 3 — ynioTHeHne-canbHuK; 4 — Ban Aspuratens

o Bl g
o

Puc. 4. QnaroHanbHbln Hacoc LUBLl: 1 - Kopnyc; 2 — HarHeTaTesnbHbIN
natpybok; 3 - KOHTpdnaHey Aana npucoeanHeHnsa Tpybbel;, 4 -

N1EKTpoABUIraTEb

T

(i [

Puc. 5. BHeWHUN BNA UMPKYNSAUMOHHbIX HACOCOB ceMencTBa «FHOM»

B cnyyae, «koraa HyxeH 6o0nee TOYHbLIM pacyeT MOLWHOCTU
LUMPKYNSLUMOHHOIO Hacoca, creayeT yunTbiBaTb TakMe rnapaMeTpsbl:

- AnameTp Tpyb6;

- 06LWYy0 ANNHY MarncTpanu;

- MaTepuars, U3 KOTOpOro U3rotoBneHbl TpybObl;



— TUN OTONUTENbHLIX NPNOOPOB U NX KONNYECTBO;

- BUA 3aN0OpHO-perynmpyroLwen annapaTtypbl;

- BUA aBTOMATUKK (ecnm oHa uMeeTcs).

Ecnn uMpKynsiuMOHHBIM Hacoc Bbli6paH npaBWAIbLHO, C Y4YeTOM BCeX
BbllLENEPEUYNCTIEHHbIX XapaKTEPUCTUK, TO OH byaeT pabotatb 6e3 cboes.
MpOMbILWNEHHOCTb BblNycKaeT Tak Ha3blBaeMble perynmpyemsbie
UMPKYNSLUMOHHbIE HACcOChl, KOTOpble OCHALEHbl 3N1eKTPOHHOW peryinpoBKOMn
4acToTbl BpalleHusa aBuratens. DTO AaeT BO3MOXHOCTb CHM3UTb noTpebneHne
3Heprumn B cpegHeM Ha 40%, ypoBeHb WyMa B Tpybax n TepMoperynaropax
W, Kak npasBwuno, YAJIMHWUTb CpPOK cnyxbbl arperaTta. PerynmpyeMbiil Hacoc
aBTOMaTMYECKN M3MeHSsIeT 4acToTy BpalleHusa aBuraTtenss B 3aBUCUMOCTU OT
TemnepaTypbl B OTONUTENIbHOW CUCTEME.

Mpy MOHTaxe UMPKYNSLMOHHOIO HaAcoca cneayeTt yumTbiBaTb, YTO OH He
MOXeT (QYHKUMOHMPOBaTb MPU Haianumm BO3Ayxa B TensoHocuTene. [Ang
peweHusa 3Ton npobseMbl B CUCTEME C NPUHYAUTENbHOMW LMPKYISUnENR
yCTaHaB/MBaKOT aBTOMaTUYeCKue BO34yXO0TBOAUMKMN.

Cenyac Ha pblHKe Takoro poja npoAYKUMM WMEeTCss MHOXeCTBO
LMPKYNSLUMOHHbBIX HACOCOB OTEYeCTBEHHOro M 3apybeXxxHoro rnpou3BOACTBA.
Cpean poccmmnckux ™ogenen Haubonbwen nonynasapHOCTbIO MOJIb3YHTCSA
ManolwyMHble AnaroHasnbHble Hacocbl Tuna UHWMC (puc. 3) wnu UBL, (puc.
4). O6be 3T Moaenn WMeEKT eauHbln 610K C 2nekTpoasuraTenem u

MOHTUPYIOTCS NpsIMO Ha Tpybax.



Tabnuua 3

LUnpkynsaumMoHHble HacocCbl «FHoOM >

Momens Hacoca hIiE:-:{ﬁfTb Hagse, nﬂ:lf?m‘ Hartop,

Tens, kBT = ML M
al[HoM 10— 10w 1,1 21 10 L0
a[HOM 16— 16s 1,7 3l & L&
s[HoM 25—20» 5,5 52 25 20
alHOM 40—25 T 4 58 40 25
a[HOM 53—10 T» 4 58 53 {1
s[HomM 100—25» L5 L0 LO0 25
s[HOM 16—16 B2 T3s 2.2 76 16 L6

LiMpKynsiuMoHHble  Hacocbl 3apybexHoro npoussBoacTBa 06bIYHO
M3rotTaBnmnBatoTca 6e3 canbHUKOB, C OYE€Hb HU3KWUM YPOBHEM LIyMa U UMEIOT
TaK Ha3blBaeMble MOKpble pOTOpPbl, KOTOPble HAXOAATCS HenocpeaACTBEHHO B
TenJoHOCUTENe W OTAefNleHbl OT CTaTopa TOHKOW nNeHKoW. Takoro poaa
HacocCbl MMelT Hebonbwne pa3Mepbl U BeC U KpensaTcs Ha Tpybax 6e3
AOMOSTHNTENBbHOMN ONOPbI.

Kak npaBuio, UMMNOPTHbIE LUMPKYASLMOHHbIE HACOCbl U3roTaB/IMBAOTCS
M3 4yryHa, umeroT pabouee Kofeco, BbINOSIHEHHOE U3 HEepXaBewLlen crtanu
UM BbICOKOMNPOYHOro KOMMO3UTHOrO MaTtepuana. 3awmTHas NjaeHKa cratopa
TakXe UM3roToB/leHa W3 HepxaBewwen cranm. B Takux Hacocax
CMOHTUPOBAaHbl KepaMmnyeckme noawmnnHUKM, MMetLwmne 4ormn Cpok Cryxbbi.
MpakTnyeckn BCe MOAENM  UMPKYASILUMOHHbLIX HAcoCOB  3apybexHoro
Nnpou3BOACTBa OCHaWeHbl d@yHKUuMen aebnokupoBaHuUsi, KoTopas AaeT
BO3MOXHOCTb Hacocy paboTaTb B pexuMe KOPOTKMUX BKIKOYEHUN WU
BbIK/TIOYEHU NpU NoNagaHUM MHOPOAHbLIX TeN UKW Npu NyCKe arperata nocne

ANUTENbHOrO Nepuoia nokos.
KoHdurypauma cucreMm BoassHOro oTonsieHus
B cucteMy BOASHOrO OTOMJIEHUS 3aropoAHOro JaomMa  06bluHO

BK/1HOYAKOTCA:

® KOTE€J1IbHa4,



e cYCTEMa pa3BoAKKn TpybonpoBoaoB;

e OTOMUTENbHbIE NPUBOPSI.

Takoro poja CWUCTEMbl OTOMJIEHUS WMEKT HECKONbKO BapuaHTOB
pa3Boaku Tpy6, KOTopble 3aBUCST OT:

e MecTa NpPOoKaAKM NoaatowWen MarucTpanu;

e crnocoba coeauMHEHUs! OTOMUTEsIbHbIX MNpPUBOPOB U  NOAALUMX
CTOSIKOB;

® PACMONIOXEHMUS CTOSIKOB;
e CXEMbl MPOKNagKN MarncTpanu.
B Tabn. 4 ykasaHbl fAaHHble MO BbI6OpY KOHMUrypauum CUCTEMbI
BOASIHOrO OTOMJ/IeHUS.
Tabnuua 4
Bblbop KOHMUrypaumm cuCTeMbl BOASIHOMO OTOM/IEHUSA B 3aBUCMMOCTHU OT

ocobeHHOCTEN AOMaA

TpeGosaHMA K CHCTEME BOIAHOTD OTOTLIEHHA
Tum 3aro-
POOHOTD Lnpryna- KoHeTRy K, BricoTa
moMa mHs Termo- | oA OTOMH- Tonnueo NBIMOBOH
TelbHOH _
HOCHTENS S rany TPy OE
Onnostak- | Ectecrien- | Jdeyxrpyo- Miodoe He menee
Helil ¢ Kpy- | Hast WK Haf ¢ Bepx- 10 M
TOH Kphi- MPHHY IH- Hell Mau
e, TeNnbBHaA HHEHeH
NOARATOM pasBoakol,
W Be3 Hero C BEPTH-
KiTbHEIMH
CTOSKIMH
Onuoztax- | Ectectsen- | Oanorpyd- | Tazoobpas- | He Gonee
Helil ¢ MIIo- | Hast WK Has WIH HOe MITH oM
CKOH KpEl- | (peano- IBYXTpYG- HHIKOe
nei, UTHTETh- Had ¢ ro-
NOARATOM Hee) npH- PHIOHTAN -
W Ge3 Hero | HyJIHTEllb- HBEIMH
Hast CTOSKIMH
NpyxaTax- Ecrectren- | deyxTpys- Mwoboe He meHee
HEIi Hasd HIH Hasl ¢ Bepx- 10 M
{H BRI} MPHHYIH- Hell Wi
C KpyToil TelbBHAA HH# Hel
WIIH oG- pazRoIKO,
Kol Kpbl- C BEpPTH-
uieit, noi- KaJTEHBIMH
BAJTOM CTOSKAMKH




MHdopmaumio, p[aHHyio B 3Ton Tabnuue, o6sa3aTenibHO CTOUT
yunTbiBaTb, T.K. MMEHHO OT CXeMbl pa3BoAKM TpybonmpoBOAOB 3a4vacTyto
3aBMCUT KOMOPT B AOMe.

Tenepb CTOUT MOSACHUTb, YTO TakKOe CUCTEMbl C BEPXHEN WU HUXKHEN
pa3BoAKOW Marmcrtpanen.

B nepBoM cny4dae HarpeTbli TenaoOHOCUTENb MNOCTynaeT B CTOSKMU
CcBepxy, T.e. C 4yepjaka, BO BTOPOM cC/flyyae — CHu3y, m3 noasana. Crout
3aMeTUTb, 4YTO He3aBUCUMMO OT CXeMbl pa3BOAKM pacWwmpuTenbHbin 6ak
yCTaHaBMMBAOT Bceraa B CaMOM BbICOKOWM TO4YKE, a BOAOrpeMHbIN KoTen
MOHTUPYIOT BHM3Y (nogBan wnuM nepBbln 3Tax). BecbMa HarnggHo 3TO
rnokasaHo Ha puc. 6.

CncteMbl BOASHOIO OTOMJIEHUSA MO CXEeMe pacrosioXeHuns Tpyb CTOSKOB
noapasfensTca Ha:  OoAHOTPYbHble  ropu3oHTalbHble, OAHOTPYOHbIE
BEpTMKaNbHble, ABYXTPYbOHble, TynukoBble ABYXTPYbOHble BepTuUKalbHblE,
NPOTOYHbIEe ABYXTPYOHblE C MOMNYTHbIM ABMXEHMEM BOAbl U T. A. Pacckaxem

nogpobHee 0 HEKOTOPbLIX U3 HUX.
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Puc. 6. [ByxTpybHass cxemMa BOASIHOMO OTOMJIEHUSA: @ — C BepxXHeu
pa3Boakon; 6 — C HMXHeN pa3BoAKOM; 1 — rnaBHbIM CTOSIK; 2 — obpaTHbIN
Tpybonposoa; 3 - KkoTen; 4 — pacwuputenbHbln 6akK; 5 — HarpeBaTesibHble
npubopbl; 6 - nepenuB; 7 - npeaoxpaHuTenbHbin Tpybonposoa;, 8 -

BO3AyLWHas Tpyba

OaHoTpy6Has ropusoHTasibHaaA cucrema

B sToM cucTemMe BoAa TeyeT B OAHOM HAMpaBNeHWW, @ MUHMMaJIbHasA
ANnHa Tpy6onpoBoda obecneuyMBaeTcs 3@ CYET TOro, 4YTo BoAa nocne
NMPOXOXAEHUA 4Yepe3 OoTonuTeNbHble NpUEOpPbl BO3BPALLAETCSA B MOAAIOLLYIO
cucteMy. TakuMm o6pas3oM, pacxol B nogatowem TpybornpoBoae SBSETCS

NMOCTOAHHBIM HaA BCEM €ro npoTdXeHun, a TeEMNneEpaTtypa CHUXAETCA. 270



CBAA3aHO C TeM, 4To nocTtynaeT bonee xonogHas BoZa W3 OTONUTENbHbIX
npmnbopos. lNpu pUKCMpPOBAHHOM TensonoaBoAe naowanb TenaooTAadloLWeNn
NOBEPXHOCTU OTONUTENbHOro Npubopa Ao/MKHA BoO3pacTaTb C yBeUYEHUEM
pacCTOSsHUS OT BOAOHArpesaTesns.

Cepbe3HbIM HefoCTaTKOM OAHOTPYOHOM rOpU3OHTANIbHOW CUCTEMbI
SABNSIeTC HEBO3MOXHOCTb peryiMpoBaHus TenjoBOro noToka, T. e.
oTonuTenbHbIM Npubop MoxeT paboTaTb TOALKO MPU MOSHOCTbHO OTKPbLITOM
MM 3akpblITOM NpubOpHOM BeHTUNe. YacTU4yHoe perynavMpoBaHue MOXHO
BbIMOSIHATE C MOMOLWbI cneumanbHbIX YCTPOUCTB, OAHAKO 3TO penko
SBMSIETCA 3KOHOMMYECKM onpaBAaHHbIM. B 4acTHOCTW, ANS BbINOJHEHUS
nepenycka TenJoHOCUTENS 4epe3 nMepekpbiTbin  OTONUTENbHbLIN  Npubop
cneayetr CMOHTMPOBATb  CreuuasibHble MepeMblukn, TaK Ha3blBaeMble

6annackl. Kak 3To caenaTb, Noka3aHo Ha puc. 7.
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Puc. 7. Tllepenyck Tena0HOCUTENS 4epe3 NnepeKkpbiTbln pagnaTop C
nomouwbto 6annaca: 1 - 6anmnac; 2 — paguaTtop

[JaHHble nepeMbiyKn AT BO3MOXHOCTb perynaupoBatb 06beM
nocTynawwen B oTonuTesNbHble Npnbopbl BoAbl, HO X YCTAaHOBKA AOBOJSIbHO
4acTo yXyalwaeT BHEWHWA BUA CUCTEMbI WM MOBbIWAET TeMnepaTtypy Ha

NOBEPXHOCTM TPYObl CTOsIKa U Nepenycka.

OaHoTpy6Has BepTukKkanbHas cucrtema

Ons Tex noMOB, KOTOpble MMeloT 6osiee YeM OAWH 3Ta)<, Kak npaBuno,

MCNONb3YIOT Pa3HOBUAHOCTb OAHOTPYOHOMN CUCTEMBbI C BEPXHEN Pa3BOAKOWN W

NpoKNaAKon Mo uepaaky noaatwllero TpybonpoBoaa, OT KOTOPOro BHWU3



OTXOAAT rMapannenbHble BepTUKanbHble CTOSKM AN nojadu BOAbl B
pagunaTtopbl. OHM AO/MKHbI HAXOAUTBLCS HA pPa3HbIX 3Taxax CTPOro oAWH Haa
apyrum. Tlpn 3ToM TemnepaTypa BoAbl B nojatowem Tpybonposoae
OAMHaKoBa B TOo4yKe BXoAa B /HOO0ON HUCXOASLWMWA CTOSIK, T. €. U3MEHEHMUe
TemnepaTypbl BO3HMKAeT yXe B caMux CcToskax. [lpy mMcnonb3oBaHUm
CUCTEMbl C BepTUKalbHbIMW CTOSIKaMW BCe OTonNuUTesibHble MpubOopbI
noACOeAMHAITCA K 06LleMy CTOSIKy He3aBMCMMO OT TOro, Ha KakKOM 3Taxe
OHUM pacnosioxeHbl (puc. 8).

Mo cpaBHeHUO C ABYXTPYOHbIMW, OAHOTPYOHblIE CUCTEMbI BOASIHOMO
oTonaeHns nmelT 6onee 3CTEeTUYHbIM BHEWHUA BUA U HEOONbLWYO CMETHYIO
CTOMMOCTb. HO ycTpamBaTb MX MOXHO TOSIbKO B TeX AOMax, rae ecTtb yepaak,

T. K. 3TO AA€T BO3MOXXHOCTb CMOHTUPOBATb CUCTEMY C BEPXHEWN Pa3BOAKOMN.

L—""__"__u i
Puc. 8. OpHOTpybHble cCUCTEMbl BOASHOrO OTOMJIeHUA: a - C

3aMblKalOWNMMKM y4acTKkaMu; 6 — ¢ ropm3oHTasIbHOM NMPOTOYHOMN CUCTEMON; 1 —

KoTen; 2 - TrNnaBHbIM CTOSK; 3 - pacwuputenbHas Tpyba; 4 -



pacwmputenbHbiM 6ak; 5 - nopawowas numHuga; 6 — BO3AYyXOCOOpHUK; 7 -
cTosikn; 8 — obpaTtHasa nuHusA; 9 — Hacoc; 10 — TpOnMHMKK C npobkamu; 11 -

YK/OH

AByXTpy6HbIe CUCTEMbI BOASAHOIO OTOMJIEHUS

Takas cucTema BOASIHOIO OTOMNEHMUS ABnsieTcs camomn
pacnpocTpaHeHHON. B 3TOM cnyyae K KaxXxaomy oTonutenbHoMy npubopy
noaxondat ase Tpybbl (nNpamas wn obpatHas). lNepBas CNyXuT ans nogaydu
HarpeTon BOAbl B OTONUTENbHbIM npubop, a BTOopas - 479 O0TBoAad
OXJ1TaXXAEeHHOW BOAbI.

Tpy6onpoBoa MOXeT 6bITb CMOHTMPOBAH HECKObKMMKU criocobamu:

1) B ¢dopMe 3Be3abl, Korga npsimas u obpatHas Tpybbl noaxoasit K
KaxaoMy otonuTenbHoMy npubopy ot obwero Tpybonposoaa (puc. 9, a). B
3TOM C/flyyae un npsimas, n obpatHas Tpybbl, nayuwme K KOT/IY U OT Hero,
pa3BeTBASATCA Ha CTONbKO 4acTeW, CKOMbKO OTONUTESNbHbIX MNpnbopos
YCTaHOBJ/IEHO B JOME;

2) B Buae wnenda. B 3TOoM cnyyae npsMmas u obpaTHas Tpy6bl
nocnenosaTtenbHO 06X04AAT psa oTonuUTenbHbIX npubopos (puc. 9, 6). lMpwu
NCNonb30oBaHMKM  Takon  ¢GOpMbl  pa3BOAKWM  oToNUTEenbHble  npubopsl,
pacnonoXeHHble 6nmxe K KOTNy, WMMeloT 6osee BbIrOAHOE [OSIOXEHME,
NnOTOMY 4TO UM AgocTaeTcsa bonee ropsyas Bogda. YTobbl pasHuua TemnepaTyp
He 6blna cauwkoM 6onbLon, cevyeHne Tpyb No Mepe NpUBAMXKEHUA K KOTIY
yBen4nBaeTcs.

HepoctaTtkoM ABYXTpYOHOM CUCTEMbl SBASETCA NOTeps AaB/ieHus B
KaX0M rmapaBiMyeCcKOM KOHType (COOTBETCTBYIOLLEM KaXXAO0My paauaTtopy),
BO3pacTawwas no Mepe yaaneHusa oOT BoaoHarpesatensa (kotna). Ans
obecneyeHnss OAMHAKOBOro AaBfieHUS HYXHO MpUHMMaTb cheumanbHble
Mepbl.

[BYyXTpybHble cnucteMbl 6bIBAOT C TYNMUKOBbLIM M MOMNYTHbIM ABUXEHUEM
BOAbl B Marnucrpansx.

CunctemMa C TYNWKOBbLIM ABWMXEHMEM BOAbl aHanornyHa ofHOTpy6bHOM

BepTMKanbHON cucteme. WcknoyeHMeM SBMSIETCA TO, 4YTO paamaTopbl Ha



KaXk[0M 3Taxe NoAK/YEHbl NapannenbHO Mexay noABoAsLLUMM U OTBOASLLNM
CTOsiKaMW. Y TYNMKOBOWM CUCTEMbl MMEeTCHA ABa UMPKYNSUMOHHLIX KONbLA
pa3HoOM AJ/INHbI: OAHO M3 HUX (KOPOTKOE) NpOXOAUT 4yepe3 caMbli BAMN3KUN K
KOTNY CTOSIK, Apyroe (A/7nHHOoEe) — Yyepe3 caMbli yAaneHHbIW OT KOT/a CTOSIK.
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Puc. 9. Cnocobbl BbiNonHeHua ABYXTpybHOM passBoaku: a — cnocob
pa3Boakn «3eesga»; 6 — cnocob passoakn «wnend»; 1 — npsamas Tpyba; 2 -

obpaTHas Tpyba; 3 — oTonuTenbHble NpUbOpPHLI
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Puc. 10. BoasHoe oTonseHne C nOonyTHbIM ABUMXEHUeM BoAbl: 1 -
KOTen; 2 — rnaBHbIN CTOSK; 3 — pacwupuTenbHbin 6ak; 4 — BO34YXOCOOPHUK;
5 - nopgawowme CTosikn; 6 — obpaTHble CTOsSiKK; 7 — obpaTHas nuHusa; 8 -

pacwunputenbHasa Tpyba; 9 — Hacoc; 10 — HanpaBneHue yksioHa Tpy6

[ByxTpybHas cucrtema C NonyTHbIM ABMXEeHMeM BoAbl obnagaet Bcemu
AOCTOMHCTBaMM Boobue ABYXTPYOHbIX cucTeM. B TO e BpeMs OHa suweHa
HeaoCTaTKa, CBA3aHHOrMO C HepaBeHCTBOM nNepenajoB AaB/IeHUsi, NpUcyLLero
cucTeMe C TYNUKOBbIM ABWMXeHMeM BoAabl. B 3TOM cny4yae ropsvyas soga w3
BoAoOHarpesartens npoxoauT no nogatoLiemy Tpybonposoay
yMeHbLlalLuerocs pasMepa K Tpybam, 3ateM K HarpeBaTesibHbIM npubopam, a
OT HMUX MocTynaeT B obpaTHbIn TpybonpoBoa, KOTOpbIN MAET NnapannenbHo
nogatouwemMy B HanpasleHUM BoAdoHarpesaTtens. Tpybonposoa cobupaet
BbIXOA4SALWYO M3 pagmaTtopoB BOAY M YyBenuuymBaeTcsa B AWaMeTpe Ao
nocnegHero paauartopa. [lpu 3TOM AnMHa NyTv, NpPOXOAMMOro BOAOM,
oAMHaKoBa Ans Bcex paagumatopoB. Ha puc. 10 nokasaH npuMmep Takou

CNCTEMbI OTOMJNIEHUA.



BoaorpeunHbie kotnbl (FeHepaTopbl Tenna)

BooorpenHblt KoOTesn, WKW reHepaTtop Tenna, npeacrasnser cobou
YyCTPOMCTBO, BblpabaTbiBalowlee HYy>XHOE KOJIMYEeCTBO Ternsia npu CXUraHum
TonAuBa. DTO TeNJ0 NepeaaeTcs XNAKOMY TEnSIOHOCUTENIO.

KOHCTpYKUMS CaMbIX pa3HbIX BOAOrpeMHbIX KOTNOB oamHakoBa. OHU
COCTOSAT M3 MeTal/IN4Yeckoro Kopnyca C TenJ0O0OObMEeHHUKOM BHYTpPW.
TennoHocuUTeNb HarpeBaeTcs B TennoobMeHHMKe W nocTynaeT no Tpybam kK
oTonuTenbHbIM Npubopam.

B HacTosiulee BpeMsi Ha pblHKE MMEETCS HEeCKONIbKO AeCATKOB moaeneu
OTEeYeCTBEHHbIX U MMMOPTHbIX KOT/IOB MOLWHOCTLO OT 10 go 420 kBT, 4TO
COOTBETCTBYET Ternsoson mowHoctn ot 5000 go 360 000 kkan/u.

Kopnycbl KOTNOB M3roTaB/AMBAlOTCA W3 TONCTOM CTanu WAM 4YyryHa u
TWaTeNbHO U30MPYIOTCS AN YMEHbLUEHUS TENA00TAauYM BHYTPb NOMELLEHUS.
KoTnbl Moryt pabotaTb Ha TBepAOM, XWAKOM WAM razoobpasHOM TOMMBeE.
MHOrme ™Moaenu OCHaleHbl YHMBEpPCalbHbIMU [OpesikaMu, CROCOBHbIMMK
paboTaTb Kak Ha rase, Tak M Ha conspke. lopeHue noaaep>XuUBaeTcs
aBTOMAaTUYECKM.

B HeKoTopbIX BOAOrpPEeNHbIX KOT/IaxX MMEKTCS pa3aefibHble KOHTYpPbl AN
umpkynsaumm Boabl (ANs OTONNEeHUs W ropsiien BoOAbl), cneunanbHble
unmpkynatopbl ans 6onee WMHTEHCUMBHOro ob6paleHunss BOAbl B KOHTypax
otornsieHus. Ana  3dEdEeKTUMBHON WM NPOAO/IXUTENbHOM  3KCMyaTtaumu
HEeKOTOpbIM MoOAeNsIM KOTNOB HeobxoanMbl MeMbpaHHble pacluupUTesibHble
6aku.

Ha uTto Xe cneayer obpatutb 6onee npuctanbHOE BHMMaAHWE MNpu
BbibOpe BOAOrperMHOro Kotna? HeobxoAMMO y4yecCTb HUXenepeyuncrieHHble
rnapameTpbl:

e BUA TOMNMBA;

® HOMMHA/bHYO MOWHOCTb KOTNA;

e (dYyHKUMOHANbHOE Ha3HadeHne koTna (ansa oborpesa, ropsivyero
BOAOCHabXeHns nnu Toro n Apyroro);

e ypoOBeHb aBTOMATUKKM KoOTenbHOro obopyaosaHusa. [lOMMMO 3TOro,

HeMaJZioBa>XHOe 3Ha4YeHne NMEET TO,



M3 4Yero U3roToBJieH KOTesN, a TakXe pa3Mepbl U ero Bec, CTOMMOCTb U
npo4yne Kputepuu.

Mpexae 4eM NokynaTb KOTen, cneayeTr onpefesnTbCs, Ha KakoMm Buae
TonnmeBa OH b6yaeTr paboTaTb, MNOCKONIbKY CTOMMOCTb TOMJMBa CoCTaBnsieT
OCHOBHYIO 4aCTb pacxoAoB Mo 3KcnayaTaumu.

CamMbiM JelweBbiM W pacrnpoCcTpaHeHHbIM BWMAOM TOMAMBa B Hallen
CTpaHe sABNseTca npupoaHbin ra3. [lpn ero WUCMNosb30BaHUW BblAeNseTcs
Hanbonblee NO CpaBHEHUIO C APYrUMW BUAAMMW TOMJMBA KOJIMYECTBO Tenna.
Kpome 3Toro, NnpoayKTbl CrOpaHus rasa cofep>XaT HaMHOIro MeHblle BpeaHbIX
BELLeCTB, KOTOpble OTpaBAsAlT aTMocdepy. WM3-3a npakTUYeCKU TMOJSIHOro
CKUraHUsa ras3a B TOMJMBHUKE TMpPaKTUYECKM He OCTaeTCsd Caxu, u4To
6narotBOopHO cKa3biBaeTca Ha ero pabote u obneryaetr yxoa. [lpwu
MCNoNb30BaHUKM rasa B KayecTBe TOM/siMBa oTnajaeT HeobxoaMMOCTb AenaTtb
ero 3anacbl. Pacxoa AaHHOro BuAa TOMJMBA MOXHO BeCTM C MOMOLLbIO
razoBoro cyertyuka. Kotnbl, paboTatouwme Ha NpUMpoLHOM rase, rnpakTUyecKku
He NoABEepPXEeHbl KOPPO3uKn, UMeT 6osiee Aonrmm cpok cnyxbol, 4eM TBepao-—
WU XUAKOTOM/IMBHbIE arperaThbl.

HepocTtaTkoM Takoro poga KOTNOB $BASETCSs TO, UYTO He BO BcCeX
MECTHOCTSIX AOCTYyneH npupoaHbli ra3. [OHATHO, 4TO ecnun Kakou-nmbo
HaceNneHHbIN MYHKT TOMIbKO-TO/IbKO Hayasn CTPOUTbLCH, TO ra3onpoBof K HeMy
elle He noaBeneH.

KoTnbl, paboTatowue Ha aum3enbHoM Tonauee, 6onee He3aBUCUMbI OT
LeHTpanm3oBaHHbIX TpybonpoBogoB. HO 3TO CWIbHO YyBeMYMBAET WUX
ctouMmocTb. [pun BbIGOpe WMMEHHO Takoro KoT/a Bhajenel BCTaeT nepes
npobnemon: rae XxpaHUTb eMKOCTU C 3arnacoMm consapku. MoxHo obopynoBaTb
XPaHUNMLEe BHYTPU KOTESIbHOW UM XPaHUTb eMKOCTU C CONSIPKOMN CHapy»Xwu, B
cneumanbHo o60pyAoBaHHbIX siMax. [ONs XpaHeHWst faHHOro Buaa TOMMBa
nydle Ucnonb3oBaTb CTaslbHble EMKOCTMW.

Bo BpeMs CKuraHms B KOT/e conspka MOMHOCTbIO UCMapseTcs, a ee
napbl BMeCTe C BO34yXOM cropatoT. B pe3synbTate aT0ro npouecca obpasyeTtcs
6oNnblIOEe KOMMYECTBO CepHbIX BblAENEHUN, KOTopble B BWAE KOHAEeHcaTa
ocefalT Ha cTeHKax KoTtna (ocobeHHO ecnu TemnepaTypa TenJoHoCUTens

HeBblcoKa). MOCKOMbKY B KOT/lax, W3roTOBJIEHHbIX M3 4YyryHa, obpa3oBaHue



KOHAEHCAaTa HAMHOro HMXe, 4YeM B CTallbHbIX, arperaTtbl WM3roTaBNMBAlOT B
OCHOBHOM 4YYryHHbIMKU. KpoMe BCero npoyero, Ha XuAKO-TOM/IMBHbIX KOTAax
cnenyetr  yCTaHaBiMBaTb  aBTOMATUYECKYKD  CUCTEMY,  MO3BOJISIIOLLYHO
3HAUYNTENbHO 3KOHOMUTb TEMJIOBYO SHEPIULo.

BooorpenHbie KoTnbl, paboTatowme Ha TBepaOM TonnameBe (KaMeHHOM
mnn 6ypoM yrne, Kokce, Apoax, Topde wuanm cnaHuax), notpebytT oT
X035IMHa A0BOSIbHO 6onbWMX 3aTpaT BpeMeHu U cun. Hambonee dacrtasa u
Tpyao3aTpaTHass onepaumst - 3arpy3ka TonamBa B KoTen. [lockonbKy
3P PEKTUBHOCTb CXKUMAHUS TBEPAOro TOM/IMBA 3HAUYUTENbHO HMXE, 4YeM rasa
nnn masyTta, 1o KMA paboTbl Takoro KoTna cocrtasut npumepHo 60%. lNocne
MCNONb30BaHMS TBEPAOro TON/MBa OCTaeTcs 60nbloe KONMYECTBO CaXun, YTo
pobaBnsiet xn0MnoT Xo3sieBaM, T. K. yxX0o4 3a TakKMMK KOTNlaMU CUMTaeTCs
caMbiM TpyaoeMkuM. [loMMMO 3TOro, Ans XpaHeHus 3anacoB TBepAoOro
TOMN/IMBA HYXHO MMETb NOMELLEHME A0BOSIbHO 3HAUUTENbHOIO pasMepa.

MpOMbIWNEHHOCTb BblNyCKaeT KOT/bl, paboTawowme OT 3M1eKTpu4eckKomn
ceTn. KoHe4yHO, aHepro3aTpaTtbl TAKOro KOT/la BeCbMa 3HauuTenbHbl. HO npwu
aKcnsyaTtaumm 3NeKTPOKOTNOB MMEeeTCsa M Macca MNpeuMyLlecTB: MNpoCcToTa
KOHTPONS TemMnepaTypbl, 3KOHOMUYHLIA peXuMm, TapudHble nAbroTbl Mpwu
MCNONb30BAHNN 3NEKTPO3HEPrnm B HO4YHoe BpeMsa U np. CambiM 601bLWINM
HeAOCTaTKOM TaKoro poaa KoTnoB ABNATCa nepebon C  nogadven
2N1eKTpo3Heprun. Ho 3Ta npobnema nerko pewaeTcss ycTaHOBKOWM 6noka

aBapUMHOro NUTaHuA.

KoM6uHMpoOBaHHbIE KOTJ1bl

CaMbIM onTMMasnbHbIM BbIBOPOM MOXET CTaTb KOMOMHMPOBAHHbIN KOTES,
KOoTopbln paboTaeT Ha ogHOM Buae Tonnmea. OH MMeeT TOMNKY crneumanbHON
KOHCTPYKUMW, B KOTOPOM MNOJSIHOCTbKD CXWUraeTcsas TOMJIMBO, 3aMETHO
yBennunaa K[ pabotbl koTna. HoO ucnonb3oBaTb B KayecTBe TOM/JMBa
MarncTpasbHblii ras He Bcerga BO3MOXHO, MNOTOMY 4YTO He BO BcCex
HaceneHHbIX MyHKTax OH WuMeeTcd. KOHe4yHO, MOXHO KynWTb CHa4ana
NEeKTPUYECKN, XWAKO— WAM TBepAOTOMJMBHLIA KOTeN, a BMocneacTsmu

NnoCTaBuTb ra3oBbin. HO 3TO 6YLI,eT CTOUTb HEMaAJIbIX AEHET.



PeweHneM paHHoM npobneMbl CTaHET KOTes, UMEeKLWMn CMEHHble
ropenkun. CHa4yana MOXHO MNOSIb30BaTbCS ropesikon, paboTatowen, HanpmMmep,
Ha AmsenbHoOM TonnueBe. Koraa nosiBUTCS ras, TO ropeska 3aMeHsieTCs Ha
rasoBylo.

KoTnbl CO CMEHHbIMWU ropenkamm, T. €. KOMOMHWpPOBAHHbLIE, CTOAT
HEeCKONbKO AOpoXxe annapaTtoB, paboratowmx Ha OAHOM Buae TOMNuBa.
MoMuMo 3TOro, eCTb U elwe OoAMH CYLIeCTBEeHHblI HeaoCTaToK:
KOMOUHMpPOBAHHbIE KOTNbl UMEKT 6onbluMe pasMepbl. ITO 3HAYUT, YTO MoA
YCTAHOBKY TaKOro KOT/la HY>XXHO NpeayCcMOTpeTb OTAE/IbHOE NOMELLEHME.

Ho y Takoro poaa KOT/OB €CTb U MpPeMMyLLecTBa: OHW HaAEeXHbl U
AONroBeYHbl, He 3aBUCAT OT nepeboeB rasa (Bceraa MOXHO MNepenTn Ha
Xuakoe Tonnmeo). CaMbiM 60/1bLLIMM MUHYCOM 3TUX KOTNIOB SIBNISIETCS Hanuyune
B WX KOHCTPYKUMWM TOMIMBHOIO HAacoca, BeHTunatTopa u np. Bce 31m
afieMeHTbl paboTalT OT 2SNEeKTPUYECKOM 3SHeprum, WU, ecnum CcnydarTcs
nepebon B ee nogaye, OHM NPOCTO OCTAHABNMBAIOTCS, @ C HUMU — N KOTen.
Ecnn 3uMon pgonroe BpeMss He bOyaeTr anekTpuyecTBa, TO OTOMNUTESIbHas
CUCTEMA HEMMHYEMO pa3Mopo3nTcs. [N npeaoTBpalLeHMs AAaHHOMN CUTyauuu
cneaoyetr WMETb  pe3epBHbIAN  reHepaTop  3/IEKTPO3HEPrun,  UMELWUNn
MOLLHOCTb, COOTBETCTBYHOLLYO obwen MOLLHOCTH BCEro

anekTpoobopyaoBaHusa aoMa.

MOLWHOCTb BOAQOrpenHbIX KOT/1I0B

O4HMM N3 rnaBHbIX KpUTepmes Npu Bblbope BOAOrpenHOro Kotna éyaer
ero Tenaonpou3BOAUTENbHOCTb, MM MOLWLHOCTb. N9 TOoro 4tobbl MOKpPbITb
BCe TennoBble 3aTpaTbl AOMa, MOLWHOCTb KOTAA AO/MKHa OblTb NMPUMEPHO Ha
20% 6onbLue.

Mpu ycnosuun, 4to KoTen 6yaeTt BbibnpaTbCa NyTeM NpuUbAN3UTENbHbIX
BblUMC/IEHUA WM C Yy4yeToM obbemMa rMoMeLweHUn, MOXHO OoWwunbuTbcs.
KoHe4yHO, MOXHO cpa3y KynuTb KoTes 60/bWwon MoWwHOCTM. Ho B 3TOM cnydae
AeHbrn 6yayT ynnadeHbl HM 3a 4TO, BeAb 4YeM MolHee KoTen, TeM OH
Aopoxke. BnonHe MoXeT oKasaTbCH, YTO ANS OTOMJIEHMS AOMA HYXEeH KoTen

HAaMHOro MeHblen MowHocTn. N HaobopoT, ecnm Bbl nNpuobpereTe KoTen



ManoOM MOLWHOCTM, TO pPUCKYeTe Mep3HyTb B XOJI0OAHOE BpeMsa roja.
OnTuManbHbLIM BbIXOAOM 6yaeT BapuMaHT, NpM KOTOPOM Bbl AOBEpUTE BbI6Op

KOT/1a cCneunanancram.
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Puc. 11. Cuctema oOTOMAEHMA C MPUHYAUTENBbHOW UUpPKynsuuen
TennoHocuTens u 6akoM-akKyMynsaTopoMm Tenna: 1 — noctynneHue BoAbl; 2 —
NnpobKoBbIN KpaH; 3 — pacwmpuTesnbHbin 6ak; 4 — rnaBHbIA CTOSK; 5 -
TennoreHepaTop; 6 — UMPKYASAUMOHHbIM Hacoc Tuna UBL; 7 — otonuTenbHbIN
npmnbop; 8 — obpaTHbIM KnanaH; 9 — TpoMHUK ¢ npobkon; 10 — nogaya BoAbI
B pakoBUHY; 11 — 6bak-akKyMynsaTop

CoBpeMeHHble BOAOrperHble KOT/lbl WMMEKT HECKO/bKO CTyrneHewn
MOLLUHOCTW. DTO MO3BOMSET WMCMNOMb30BaTb MX B HECKOSIbKUX pexumax 6e3
cHumxeHuns KMA. CryneHM MOLWHOCTM [akT BO3MOXHOCTb MOHMXKATb
BblpabOTKy KOT/IOM Tenja0BOW 23HeprMmm wn Koan4dectBo notpebnsemMoro
Tonnuea 6e3 noTepb Tenna.

B Tex gomax, rae npuMeHseTcsa npocTtenwass oTonuTenbHas cuctema,
yalle BCero Tenno akKyMyJsiMpyeTcst No CTapuHke. To eCTb, YTObbl YMEHbLNTb
3aTpatbl Ha o6CnyxXuBaHMe BOAOMPemMHOro KoOT/Ma, YCTaHaBNMBalTCS
cneumanbHble 6akun, akkymynumpytowme tenno (puc. 11).

Bpemsa pa3spsagku 6aka — 8 u (npu paboTte koTna 2 pasa B CyTKu no 4
4y). Yt0bbl 6Hak He Tepsan Tenno, ero HeobxoAMMO  TLATENbHO

TEMNION30/INPOBATL.



KoTtnbl ¢ MOAENMpyOLWNUMU FropesikaMm

CaMbIMN COBPEMEHHBLIMWU MOAENSAMM BOAOrPENHBIX KOT/IOB SIBNSAKOTCS
annapaTtbl, OCHALWEHHble MOAENUPYHOLWMMN rOpesikamu, KoTopble AatoT
BO3MOXHOCTb M/IaBHO MEHSATb MOLIHOCTb KOT/1l@ MPU MOCTOSIHHbIX 3HAYeHUsX
KnAa.

B Takoro poaa KOTnax W3MEHSIETCS KOIMYECTBEHHOE COOTHOLUEHME
BO34yXa W MNoAaBaeMoro TOM/MBa, T. €. U3MEHEHME KOJIMYeCTBa BO3AyXa WU
a3pOAMHAMNYECKOro COMPOTUB/IEHMS B KaMepe CropaHusi COMpoBOXAAeTCS
N3MEHEHWEM KOSINYEeCTBa TOMJIMBaA.

Mogenupywme >XWAKOTOMUBHbLIE T[OpPEeNnKM C npeasBapuTesibHbIM
NnoAOrpeBOM TOMAMBA AAOT NOC/AeAHEMY BO3MOXHOCTb MOSIHOCTbI CropaThb B
KamMepe M HaMHOro YMEeHbLUalT BpeaHble Bblbpocbl B aTtMmocdepy. OHu
NONYYNUIN HA3BaHME <«rOPEesIKU CUHEro njaMeHu», Toraa Kak 06bl4HO OHO
OKpalleHOo B XenTbl uBeT. [ns Toro 4tobbl ropesika uMena cuHee niams,
TONJINBO NMpeaBapuUTeNbHO NOAOrPeEBAETCSA 3/IEKTPUUYECKUM HarpeBaTeseM Uamn

O6paTH biM ra30BbIM MOTOKOM.

MaTepuanbl ANA U3roToBJIEHUA KOT/IOB

Kak npaBuno, KopnycCbl BOAOrPEMHbIX KOT/I0B W3roTaB/MBAOTCA W3
yyryHa unm cranun. YyryHHble KOTNbl MeHblle MNoABeprakTCs KOppo3un, HO
nMerT 6onblIoM BeC, UYTO MewaeT TpaHCNOpPTUPOBKE WM MOHTaxy. Kpome
3TOr0, MMHYCOM YYTYHHbIX KOPMyCOB SIBASETCHA MX XPYMNKOCTb: pa3orpeTbii
KOTeNn, HanoJIHEHHbIM XONOAHOW BOAOW, MOXeT AaTb TpewuHy. CTrasibHbIM
KOT/laM He CTpallHbl TemnepaTypHble nepenajbl, T. K. CTajlb HAMHOro
naacTuyHee 4vyryHa.

B kauvectBe MaTepuana M3roToB/IEHMS YYryH W CTajlb MCMNOb3YHTCSH
npu NpouM3BOACTBE Ten/1006MeHHMKOB AN KOTNoB. NHOraa, HO o4eHb penko
TennoobMeHHUKN genatoT MegHbiMU. [Ons  TennoObMeHHWMKOB aBHbIM
ABNsieTCa He MaTepuan, W3 KOTOpPOro OH M3roToBAEH, a cneumanbHoe
3aWMTHOE TMOKpbITUE, UMelLeecs Ha ero BHYTPEHHMX CTeHKax. IToT

3alUMTHbIA CNOWM — rapaHTUSa TOro, YTO Ha CTeHKaxX He byaeT ckannmBaTbCH



caxka. DTO MOBbICUT TenJ00TAAYY KOT/@ W 3HAYUTENbHO COKpaTUT O6beMbI
notpebneHnsa Tonnmea.

Ob6bI4YHO YyryHHble KOT/bl paccyntaHbl Ha 20—50 neT akcnnyaTtauummn, a
CTasbHble — Ha 15 net. JTO ewe He 3HauuT, 4YTO 4vepe3 15 ner cranbHOWM
KoTen npuaeT B NOJSIHYK HEerogHoCTb U noTpebyeT 3aMeHbl Ha HOBbIN. CKopee
BCEro A0CTaTouHO 6yaeT MOYUCTUTbL BHYTPEHHME CTEeHKW Tens00bMeHHMKa,

3aMeéHNTb HEKOTOPbIE AeTaJIn, N KOTEJZT MOXHO CHOBaA 3KCIJjlyaTUpoBaThb.

TBepAOTONJ/INBHbIE KOT/bl

Kak yxe rosopuiocb Bbiwe, ana paboTbl TBepAOTOMJMBHbLIX KOT0OB
ncnonb3lyeTcs 6ypbl UM KaMeHHbIW Yrofb, ApoBa, Topd, cnaHubl 1 np. Mpu
3KCnayaTaumMy Takoro poga KOT/10B 3aTpayMBaeTCcs MHOMO BPEMEHU U CU Ha
nx obcnyxuBaHnme. Hanpumep, 3a TOMNOYHOM KaMepom [AO/IHKHO BECTUCHh
KpyrnocytoyHoe HabntogeHue, KoTen BpeMs OT BpeMeHu TpebyeTtcs
3arpyxaTtb TonauMBoM, Ans 6ecnepeborHoM paboTbl KOTAA HYXHbl AOBOJSIbHO
3HauuTeNbHblE 3anacbl TOMNAMBA, a MOCNe COKWUraHus Tonamea cneayer
oynLaTb KOTen OT Wwaka un T. A.

MockonbKky 3HEKTUBHOCTb CXXUraHUSA TBepAoro TonJMBa HeBenuka, To
n KMna pabotbl Takoro kKotna 6yaet HU3KMM. BONbLWKMM MUHYCOM SIBNSETCS W
TO, YTO Ha KOJIOCHMKOBOW pelleTke HeobxoAMMO MOCTOSHHO MoAAepXuBaTb
onpeaeneHHbIn CIoMn TonamBa.

HO n y TBepAOTONAMBHbLIX KOT/I0B MMEKTCA MOSIOXUTENbHbIE KayecTBa.
K HUM MOXHO OTHECTH:

e MHOroyHKUMOHANbLHOCTb KOT/0B, T. €. OHWM MoryT paboTaTtb
COBMECTHO C KYXOHHbIMU NAUTAMW;

e 3HauuTeNbHbIK CpOK 3Kcnayatauum (npumepHo 20—50 net -
YYryHHbIX, 10—15 neT - cTanbHbIX KOTNOB);

® MPOCTOTa@ U NIErKOCTb PEMOHTA — MpULLEALW Y B HErog4HOCTb CEeKLMIO
NEerko CHATb U 3aMEHUTb Ha HOBYIO;

e Hebonblagad CTOMMOCTb.



Ecnu Bbl BCe-Taku oThanu npegnoyvyrteHme TBepAaoTOMNJIMBHOMY KOT/Y, TO
OH A0/IXeH 6biTb OCHALWeH TOMKOW ANUTENbHONO WM 3aTSXKHOIMO ropeHmna c

MCnoJib3oBaHMEM TBEPAOIro ToOMJinBa BbICOKOIro Ka4ecrtBa.

YyryHHble KOT/bl AN KAMEHHOro yrns

BoaorpenHsbie KOT/bl, paboTatowme Ha KaMeHHOM yrne,
M3roTaB/IMBAKOTCHA M3 UYyryHa U UMEKT Hapy>XHYI0 O06WMNBKY, BbIMOAHEHHYO U3
IMCTOBOM CTanun. Takue KOT/Mbl 06bIYHO MMEKT HECKONIbKO CEeKUWUN, Mexay
KOTOPbIMM BbIMNOJHEHbLI MPOKAAAKW W3 NKUCToBOro acbecta. [lockonbky
AbIMOBbI€ ra3sbl, OTXoAslmne OT KOoTna B npouecce paboTbl, MMET A0BOSIbHO
BbICOKYI0 TemnepaTtypy (250—400° C), 1o KIMA paboTbl KOTNa pe3Ko
CHMXaeTcsa. [N yMeHblleHMs TeMnepaTypbl OTXOASLWMX ra30B M NOBbILWWEHUS
3 PeKTMBHOCTU paboTbl TBEPAOTOMN/IMBHbIE KOT/1bl MPUCOEAMNHSIOT K AbIMOBOW
Tpybe 4yepe3 oTonuUTeNnbHbIM WKUTOK. ECnn BO BpeMs pacTonKu KOTNa Tdra
byaeTr nnoxowm, cneayeTr OTKPbITb 3aC/OHKY MNpsSIMOro rasoxoga, HanpasuB
rasbl B AbIMOBYI Tpyby. [locne yCTaHOBAEHUS XOpowWeWn TArn 3aCNOHKY

3aKpbiBakOT, B pe3ysibTaTe AbIMOBbIE Ma3bl UAYT B OTOMNUTENbHbIN LWNTOK.

R L s

Puc. 12. CeKuMOHHbIM BOoAorpenHoln koten KYMM-2: a — npoaosbHbIN
pa3pes; 6 — nonepeyHbln pa3pes

Cpean caMblX pacnpoCTpaHEeHHbIX YYTyHHbIX TBEPAOTOMUBHbBIX KOT/0B
MOXHO Has3BaTb cnegywouwme mapkm: KYMM, KHMM-2, K4YM-1, KYM-2, KYM-3

n T.40. Bce nepeuncneHHble KOT/bl paccymTaHbl Ha gasneHune 0,2—0,4 MMa,



KMNO - 75%. MoCcKOoNbKy Takme KOT/ibl MMEKT A0BO/IbHO 3HA4YUTENbHbIN BeC,

npn NX MOHTa>e BO3HUKAOT HEKOTOPbIE TPYAHOCTHW.

KYUMM-2 (puc. 12) npeacraBnsger cobon 2—4-CeKUMOHHbLIA KoTen,

OCHAaLEHHbIN YaCTUYHO oxJlaXxaaemMomn KOJTOCHMKOBOM pelueTKomn

(oxna>+<p,aeMb|e n HeoXna>XaaemMble  3J1IEMEHTDI YCTAQHOBJ/1EHbI B Heun

nooyepenHo). B Tabn. 5 paHbl HEKOTOpble TeXHUYECKME XapaKTeEPUCTUKWU

TBEpPAOTOMN/IMBHOIO BOoAOrpenHoro kotna K4YMM-2.

Tabnuuya 5
TexHn4YecKme xapakTepucTuKkm TBepaoTon/imBHoro kotna K4YHMM-2
JAgKa 4 5 6

CEeKUM, W
[abapHTHHE
paIMepRl, MM:
NMHHA 00 670 750
HIHpHHA 450 450 450
BRICOTA BE0 6RO BE0
Mromane
KOJIOCH HKOBOT 0,048 0,064 0,08
peleTEn, M2
EMEoCTE
KOTna, 1 16,7 19.7 22,7
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Puc. 13. CeKuMoHHbIN BoaorpenHbin koten KYM-1: a - npoaosbHbIN
pa3spes; 6 - Bna cnepeam

KYM-1 (puc. 13) oTinMyaeTcs OT npeablaylwen Mapkum TosbKo 60/bLlInM
KOJIMYECTBOM YYTrYyHHbIX CEKLMMN.



KYM-2 (puc. 14) npeactasnset cobonm koTen, umMewwumn ot 2 go 8
CekuMn, TOMoYyHOe OTBepCTMEe pacrnosioXkeHO B nepegHen cekumn. Kpome
3TOr0, B HEM WMeeTCs rasoxoh C YAJIMHUTENSAMMU MOTOKa AbIMOBbIX ra30B.
YANVHUTENNn COCTOSAT U3 BCTABOK, BbIMNOJIHEHHbIX W3 4yryHa, WMeloT
BHYTpeHHMe pebpa W pacnopkym C OTBEPCTUSAMM AN9 Npoxoda rasos.

TexHNYecKne XxapakTepucTukKmM KoTna AaHbl B Tabn. 6.
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Puc. 14. CeKUuMOHHbIN BOoAOrpenHbin  Koten K4YM-2: 1 —
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TpaHcopmatop; 2 - Bxoa obpatHom BoAabl; 3 - ropenka; 4 -
3/1eKTPOMArHUTHbLIN BEHTU/b; 5 — CONeHoMaHbIN BEHTUNb; 6 — noaBoA rasa; 7

- HUNnenb; 8 — BXoA4 rasa; 9 — Bxoa ropsyen soabl; 10 — TAronpepbiBaTesb



Tabnuua 6

TexHU4YecKne XapakTepmMCcTuKm TBEpAOTONM/ZIMBHOro kotna K4YM-2

Yucno
CeKIHI,
LLIT. 4 5 6 I B 0 10

Moan-
HOCTE, BT LAOO0 | 21000 [ 25000 | 31000 | 37000 | 42000 | 46000

Macca, kr 81 216 248 283 318 353 386

Nnuua, MM 340 4125 510 305 Ga0 765 830

Tonourkii
oOBeM, M¥ 0,03 | 0,043 | 0,056 | 0,069 | 0,082 | 0,094 [ 0,107

[Mromans
KONOCHH-
KOBOH pe-
WeTKH, M* 0,06 | 0,086 | 0,112 | 0,138 | 0,163 | 0,189 [ 0,214

EMKoCTh
KOTHa, N 27,2 30,5 33,8 37,1 40,4 43,7 47,0

PaGouee
pazpsxe-
Hue, Ila 10 12 14 15 16 18 20

KYM-2M  «Xapok-2» (puc. 15) - TBepAOTOMNAMBHLIA  KOTen,
OCHALWEHHbIA TOMKOMW ANUTENbHONO CropaHus TOMJMBa, KOTOPYHK MNpw
HeobXoAMMOCTM MOXHO MepeBecTM Ha MpUpOAHbIA ra3. B Tono4yHoW Kamepe
nMerTca o06BOAHbIE pacTOMOYHbIE KaHanbl, 4epe3 KOTOopble MOXHO
NnpoM3BOANTb 3arpy3ky TonamBa B MOSHOM ob6beMe 3a OAMH pas, 4To
yBeMUnMBaeT MNpoAO/IKUTENIbHOCTb paboTbl KoTna 6e3 ob6cnyxumBaHus U
KOHTposia. [loCKONbKY B KOHCTPYKUMW  UMEKTCH  AOMNOJSIHUTESbHbIE
BepTUKanbHble pebpa, 3TO J[AaeT BO3MOXHOCTb ob6pa3oBaTb 06BOAHbIE
pacTorno4yHble KaHalbl, KOTOpble He 3anofHAKTCA TonameoM. Kpome 3TOro,
AaHHble pebpa obpa3zyioT 3aMKHyTOe 30/1bHOE NPOCTPaHCTBO,
cnocobcTBytoLlee MOBbIWEHUIO MJOTHOCTM rasa B KOTNe. DTO no3BonseTr
perynmposaTtb noAadyy BO34yXa MNpu pacTonke KoOT/a MyTeM OTKpPbITUS

KPbILKM BO3AYXOCO0OPHUKA MOA HY>XHbIM YI/IOM.



Puc. 15. BogorpenHbin koten K4YM-2M «XKapok-2»: 1 — nakeT cekuun;
2 - peweTKa; 3 - WHyp acbecToBbINn; 4 — pyyka; 5 — BO3ayX0COOpHUK; 6 —
AWMNK 30/MbHbIW; 7 — BUHT M6 X 12; 8 — ranka M6; 9 - 3awenka; 10 - wamnba;
11 - oTpaxaTtenb; 12 - aBepKa HWXHASA; 13 — KpoHWTeWH; 14 - CTeHka
npaeasd; 15 - otpaxartenb; 16 — 6ont M10 x 35; 17 - pyuka; 18 - aBepka
BepxHsas; 19 — 6ont M10 x 20; 20 - cTeHka neBas; 21 - Typbynusartop; 22 -
Kpblllka; 23 - npoknagka; 24 - wtyuep; 25 - TepMmoMmeTp
MaHOMEeTpUYeCKUn; 26 — KpOHWTEWNH; 27 — oTBoA; 28 - npoknagka; 29 -
onpasa Ans tepmomeTpa; 30 — npoknagka; 31 — TepMOMETpP CTEK/ISAHHbIN; 32
- natpybok rasoorxoaa; 33 — wanba M10; 34 - nnaHka; 35 - Tabnuuka; 36
- otBoa; 37 — 6onT M10 x 25; 38 - npoknagka; 39 - crteHka npaBas; 40 -
3aknenka 8 x 50

KoTen «XXapok-2» no3sonseTr otanameaTtb nomeweHune ob6vemom ot 300
Ao 900 M3 npu MCNONb30BaAHMM OTOMUTENIbBHON CUCTEMbI C €CTECTBEHHOWN UMK
NPUHYAUTENbHON uMpKynsumen. B Tabn. 7 gaHa npoaonkntenbHOCTb paboThbl
3TOro Kotna. B Tabn. 8 nokasaHbl TexHuyeckne xapakrtepuctnkm KYM-2M

«XXapok-2».



Tabnuua 7

MpopomkurTenbHOCTb paboTtbl koTna KYM-2M «)Kapok-2»

] AHTpaLINT, KaMeHHBIH Yok,
[MokazaTens i i
KaMeHHEI yroab GYPBIFA YOk

[MporonHTENBHOCT

padodero UHKIA, 4,

HE MeHee 12 8

Brixon netyuux

BellecTe, %, do 17 S0
Bnaxuocre, %, mo 13 13
JoneHOCTE, %, D0 20 20

Tabnunua 8
TexHn4YecKue XxapakTepucTuKm TBepaoTon/IMBHOro kotina K4YM-2M

«)XXapok-2>»

Yucno

CceKl M, WT. 3 4 5 h 7 8 ]
MomHocTs, kBT 16,5 23 | 29,5 6 | 42,5 49 35,5
VienwHan

13,8 1 12,1 | 10,8 | 10,6 | 10,1 [ 9.8 | 9.6
MaTepHatoeM-

KOCTE KT/ KBT

385 | 433 | 485

th
Ladl
A

L]

Macca, kr 232 | 283 | 33

KYM-2Y «KayHac» - 3TO KoTen, paboTawowmi Ha aHTpauuTe, KOKce,
KaMeHHOM yrne. [lpy XenaHuuM ero MOXHO nepeobopynosatb ANng
NCNosb30BaHUSA ra3zoobpasHOro WM XuUAKOro Tonamea. HecMOTps Ha To 4To
TENN0EMKOCTb <«KayHaca» MeHblwe, 4YeM <«Xapka—2», Kl ero paboTbl
3HAUUTENIbHO BbiWe. DTOT BUA KOTNa MMeeT WwupuHy 465 MM, Bbicoty — 1062
MM. KoTen KYM-2Y npegHasHaveH ang oborpesa gomoB o6bemom 400—1300

M3. B Tabn. 9 gaHbl TeXHUYECKMe XapaKTepmucTtukm kotna K4YM-2Y.



Tabnuua 9

TexHn4YecKkme XxapakTepucTuKm TBepaAoTOon/IMBHOro kotia K4YM-2y
«KayHac»

Yncno

CeRUMit, wT. | 4 3 f 7 B 9 1] 11 12

M “Th,

OWHOCTE | 52 | 28 | 34 | 405 | 47 | 53 | 50 | &5 | 715

kBT

Macca, kr | 281 | 327 | 201 | 417 | 462 | 508 | 552 | 508 | 644

Onuua, mm | 375 | 475 | 575 | 675 | 775 | BT5 | 975 [ 1075 1175

KUYM-34I' umMeeT TonKy AnnTenbHOro ropeHns. OH MoxXeT 3pPeKTUBHO
paboTtaTteb B TeyeHune 12 4 6e3 obcnyxmBaHuda. lpu XenaHUM ero MOXHO
nepeobopynosaTtb ANs UCMNOSb30BaHMA ra300bpa3HOro Toninea.

[JaHHbIN KOTeN NpUMEHSETCHA B 3aropoiHbIX AOMaxX, UMeKLWMX BOASAHYHO

OTOMUTENIbHYI0 CUCTEMY C AaBneHueMm He 6bonee 0,6 MlMa. B Ttabn. 10 gaHbl

TeXHUYEeCcKmne xapakrepmuctukm kotna KYM-34r.

Tabnnua 10
TexHU4YecKme XxapakTepucTukKkm TBepaoTonmBHoro kotna K4YM-34r
Hucno ceKuwii, wr. 3 4 3 ] T 8 0
MomHocTs, KBT 16,5 23 29 35 | 415 48 34
Macca, kr 224 | 270 | 319 | 365 | 413 | 460 | 506
dnuua, mm 450 | 355 | 660 | Te5 | 870 | 975 | 1080

CrtanbHble TBEPAOTOMNJINBHbIE KOTJ1bl

CTanbHble TBEpAOTON/IMBHbIE KOT/bl BbiNyckatoTcsd mapkon KC-T. byksa
«T» O3HayaeT, 4YTO KoTen paboTtaeT Ha TBepaoM Tonamee. [MOMMUMO 3TOro,
M3rotTaBnmBatoTca KoTnbl Mmapku KC-TI, paboTatlowmne Kak Ha TBepAOM, TaK U
Ha rasoobpasHOM TonamBe.

Koten KC-T (puc. 16) — 3To cTasibHOW wWkKad B BMAE NPSAMOYrosabHUKa,

€ro CTEeHKM TMpeKpacHO TenIou30/npoBaHbl  rMApPodobU3MpoOBaHHbLIM



6a3anbTOBbIM KAPTOHOM, @ 3aTEM O6LWWMNTbI CTa/lbHbIMW IMCTAMU M BbiKPaLUEHbI
3Manbl CBET/IOro uBeTa. Bokpyr Tonkm uMeeTrcs BoasiHass pyb6balika, oT

KOHBEKTMBHOM 4YacTu ToMNKa oTAaeneHa KO3bIPbKOM.

Puc. 16. BogorpenHbin koten KC: 1 — Tonka; 2 — 3arpy3odHas Tonka; 3
— KOJIOCHUKW; 4 — aBepKka Ansa obcny>XmBaHUs KOTOCHUKOBOW peleTku; 5 -
30/1bHUK; 6 — BoAsiHasa pybalika; 7 — KO3blpeK, OTAENSAWMN KOHBEKTUBHYO
yacTb; 8 — KOHBEKTMBHbIA rasoxog; 9 - Bogonposoasiwne KaHanbl; 10 -
TepmomeTp; 11 — BUHT peryiiMpoBku; 12 — 3acsioHKa

NepenHas naHesnb annapaTta OCHaweHa AByMsa aAsBepkaMu. O4Ha U3 HUX
npeaHasHavyeHa Ana  3arpys3ku TonmavBa B KOTen, Apyras - 4ns
06Ccny>XnMBaHUSA KOJTOCHUKOB, KOTOPble HaXoAATCS BHM3Y TOMOYHOM YacTw.

Ma3oxon npeacrtaBnser cobon Tpu FOPU3OHTAsIbHbIE LWEAn, KOoTopble
obpa3ylTcs 3a C4yeT BOAOMPOBOASAWMX KaHanoB, YCTAHOBNEHHbIX C
He3HaYnTesSIbHbIM YKJ/IOHOM. DTO caenaHo ansa 6onee 6bICTPOro yaaneHus
ny3blpbkoB Napa. be3 obcnyxuBaHua kotnel KC-T n KC-TI MoryT paboTtaTb
bonee 6 4. B Tabn. 11 gaHbl TexHU4eckne xapaktepmuctmku kotna KC-T, a B
Tabn. 12 - kotna KC-TT.



Tabnuua 11

TexHu4yeckme xapakrepucTtukm kotnos KC-T

Mno-
[apap-
ATk
He- Paspa-
Mom- HAarperd-
Momens ) Macca, | ckoe co- HeHHE
HOCTh, TeNbHOH
KOTIIA KT MPOTHE- | B TOMKE,
kBT NeBSpX-
NeHHe, IMa
HOCTH,
z [Ma
¥
KC-T-11,2 11,2 1,12 100 30 15
KC-T-13,7 13,7 1,37 130 0 15
KC-T-16,8 16,58 [,68 175 30 15
KC-T-23,7 23,7 2:37 225 (00 a0

Tabnuvua 12

TexHun4yeckme xapakrtepuctukm kotnos KC-Tr

KC-Tr-12,5 12,5 | 117 430 875 350 2,3 | 225

KC-TT-16 16 135 430 920 410 2,6 | 225

KC-Tr-20 20 135 430 920 310 2,7 210

[P
pos
[
n

KC-Tr-12,5 12,5 | 117 430 875 350 2

KC-TT-16 16 135 430 920 410 2,6 | 225

KC-Tr-20 20 135 430 920 310 2,7 210

BoporpenHbii KoTes, paboTtarowmm Ha gapeBecuHe

CaMbIM pacnpoCTpaHEHHbIM W 3KOHOMWYHbLIM TOMJIMBOM B CpeaHen
nosnoce Poccum aBnsieTcs ApeBecuHa. bonbluol MUHYC — 6bICTpoe cropaHue
TonavBa, nNpu 3TOM  BblaensieTcs Hebonbluoe KOAMYecTBO  Tenna.
MpOMbILLINIEHHOCTb BbIMYCKAET KOT/bl, B KOTOPbIX APEBECUHA CropaeT HaMHOro
MeasieHHee, a TennooTAaya YyBenumyeHa. ITO KOT/lbl C TaK Ha3blBaeMbIMU

WaxTHbIMK Tonkamu (puc. 17).



Takoro poaa KOTen WMeeT TOJIbKO OAMH XO0[, a TaK)Xe OCHaLlleH
BEPXHMM OTBOAOM AbIMOBbIX ra3o0B. [lpn pacTonke KoT/la noTpebyeTcs
ABOMHas nojaya Bo34yXa: NepBMYHas NOpUUSA HYXHa AN FOPEHUs TBepAon
yacTM TOMAIMBaA, BTOPUYHAS -— AN CKUraHUS BbIAENAWMXCA NEeTYyYnx

BewecTB. [epBMYHasa nopuns NoaaeTcs B TONKY

a | ==

A bs

5

[
|

8’

Puc. 17. KoTen c A4poBSIHOM TOMKOW M3 NIMCTOBOWN CTanun: a — BuA COoKy;

6 - Bna cnepeaun; B — nonepedHbln paspes; 1 — ABepua nogayBanbHasa; 2 —
ABepua NpoyncTHas; 3 - aBepua TonoudHas; 4 — perynstop ropeHus; 5 -

BOoZlOHarpeBaTtenb;, 6 — AbIMOBOM MNATPyboOK; 7 — KOJIOCHWKMK; 8 — unucTKa C

necyaHolM 3aTBOpPOM; 9 - apoccenb (OTKPbIBAlOWKMACA MpU pacTonke u
3aKpbIBAOWMNCA NpU  yCTaHOBMBLUEMCA ropeHun); 10 - TpybuaTbin
HarpeBaTe/slb 4epe3 KOJIOCHMKM, a BTOpMYHAss — B HAATOMJIMBHOE

NMPOCTPAHCTBO.



[OBYXKOHTYpPHbIE€ KOT/bl

TBepaoTONAMBHBbIE KOT/bl NOAPA3AENAITCS HA OAHO-U ABYXKOHTYpPHbIE.
[JBYXKOHTYpPHblE KOT/Nbl CNyXaT He ToNbKO ANnsa oborpesa NOMELWEHUN, HO U
AN HarpeBaHus BOAbI.

ATB—17,5 npeactaBnsger cobom KoTesn, COCTOSALWMM M3 ABYX €MKOCTEWN
umnunHapuyeckon ¢opMbl, KOTOpble BCTaBieHbl oaHa B apyryt (puc. 18).
BHYTpPEHHSIS €eMKOCTb OTHOCUTCS K OTOMJIEHUIO, HapyXHas - K ropsiyemy
BoAOCHabxeHUto. Bopa, npepgHasHayeHHas As19 OTOMJIEHMS TMOMELEHUHN,
HarpesaeTcsa C noMmouwbtio Tpybbl, HaxoasWwencsa BHYTpu TennoobMeHHuKa. Mo
3TONM Tpybe npoxoasaT AbiMOBble rasbl M3 TOonMKM. C MOMOLWbID CMEXHOW
UMIMHOPUNYECKON MOBEPXHOCTU U 4eTbipex cKoboBMAHbIX Tpyb6 npoucxoauT
nepepacnpegeneHve Tenjaa Mexay CuUcTeMamMum OTOMJEHUS U ropsdero

BOAOCHabXeHnsi. OTa NOBEPXHOCTb OMbIBAETCH BOAOMN M3 06enx CUCTeM.

450 Lo 11
P_r"‘"
/47| 240
~ 13§
2
' 8
- [
-+ |E
- Z
@ o=/
i { 400
H——F
|
5 a/4"
vy
]
f[_ﬁt/
| ] — 11
'"'i—"m

11/47

Puc. 18. [BYXKOHTYpHbIN TBEPAOTOM/IMBHbIM BOAOrpenHbIN arperart
ATB-17,5: 1 - 30/bHUK; 2 — KOJIOCHUK; 3 — ABepua Tonku; 4 — Tonka; 5 -
TennoobMeHHUK ropsiiero BoAoCHabxeHus; 6 — Ten1006MEeHHMNK OTOMNEHUS;
7 — kopnyc; 8 - npeaoxpaHUTeENbHbIN KnanaH; 9 — dypMmbl An9 nogaudu
BTOpu4YHOro Bosayxa; 10 - aBepua 30nbHMKa; 11 - ropsdasa Boja; 12 -

Tpyb6a K oTonuTesibHbIM Npubopam



KOHCTpYKUMS TOMNKW TakoBa, YTO KoTen MoxeT paboTtatb 6ecnepebonHo
oko10 8 U paxe 6e3 obcnyxuBaHusa. Tonka BMewaeT B ceba npuMmepHo 30 Kr
TBEpPAOro TonavBa. B aBepue 30/bHMKA BbINOJIHEHbI OTBEPCTUS, 4epes
KOTOpble MOCTYMNaeT nMepBMYyHas Nopums BO3Ayxa, NMpoxoasl Npu 3TOM 4epes
KOJIOCHUKOBYO pelueTKy. BTOpUYHbIN BO34YyX, WMCMNOMb3yeMblA A1 CKUraHUS
BblAENMBLUMXCS MNPU FOPEHUM TOMAMBA NETYyuYMX BewecTB, NoAaeTcs 4yepes3
¢dypMy B HaaATOM/IMBHOE MNPOCTPAHCTBO. B Tabn. 13 paHbl TexHu4Yeckue
XapaktepucTtukum kotna ATB-17,5.

Tabnnua 13

TexHn4YecKkme XxapakTepucTukKm ABYXKOHTYpHoOro kotna ATB-17,5

MomuocTts, kBT 17.5
Macca, kr [ &0
]EEL??;)TP;TH]:]E pazMepkl, MM: 1820

O 426
THAMETP

OfkeM TennooOMeHHHER, I
A5 OTONAEHHA
IS FOpsdero BOAoc Hab#eH B3

Pacxom Teeproro TONNHEA, Kr/u:
AHTPALMT 2
KaAMEHHEIA yroib 4,
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Puc. 19. BoporpenHbln ABYXKOHTYpPHbIM arperat ATB-23,2 (Mogenb
3107): 1 - KOXyX JeKkopaTuBHbIM; 2 - rasoxoa; 3-4 - TepMOMeTpbl
MaHoMeTpuyeckme; 5 — TenoobMeHHUK; 6 — Tenaomn3onauns; 7 — YyryHHbIN
oTpaxaTenb; 8 — 3arpys3o4yHas asepua; 9 — dypMmbl A1 nogaym BTOPUYHOIO
Bo3ayxa; 10 — pactonoudHasa geepua; 11 — agBepua 30/1bHUKA; 12 — 30/IbHUK;
13 - KonocHukoBasa peweTtka; 14 - Tonka; 15 - 3acnoHka; 16 -
3arpy3o4Hbin 6yHkep; 17 - crtonop; 18 - 3atBop; 19 - TennoobMeHHuK
ropsyero BogocHabxeHus; 20 — AbIMOOTBOASALWMNA NATpybOK

NMytem ™MoaepHusaumm kotna ATB-17,5 6bin co3gaH arperat MapKu
ATB-23,2 (puc. 19). HoBas Moaenb oCHauweHa 3arpy3o4HbiM OyHKepoM Ans
nogayn TonsMBa €MKOCTbio 45 Kr, 4TO AaeT BO3MOXHOCTb KOTNy paboTtaTb
6e3 obcnyxumBaHua B TedeHne 24 4. N3 6yHKepa TONIMBO NOAAETCHA B
HaK/IOHHYIO 4acTb  KOJIOCHMKOBOW  peweTku. WMewwascs  3ac/oHKa

perynmpyeT nogady TOMJMBa, M TOJLWMHA €ro €08 Ha KOMOCHMKAaX OCTaeTcs

MOCTOSAHHOMN.



KoTen Takoro tmna Moxet oborpesaTb AOM njowaabio okono 100 m2. B
Tabn. 14 paHbl TEXHUYECKME XapaKTepucTmkm kotna ATB-23,2.
Tabnuua 14

TexHn4YecKme XxapakTepucTuKm ABYXKOHTYpPHOro kotna ATB-23,2

2]
LF8)
b

MomuocTts, kBT

Macca, kr 250

[aGapHTHRIE pasMephl, MM:

BRICOTA 1990
HIUpHHA 500
JUTHHA 950

OdbeM TernroobMeHHHKD, 1

AT CTOIUISHHA
T TOPHYErs BogocHaG#eH A

Lol ]
L]

L]

Pacxon Teepaoro ToliMEa, K/

AHTPALHT 2.4
KaMeHHBIH yroNe 2.5
Oy PRI yTonk 14
Ipoea 5.4

XunakoTtonsiMBHbIE KOT/bl

KoTnbl aTOoro TuMna ycCTaHaB/MBaKOT B TexX 3aropoAHbliX AoMax, Kyaa
HEBO3MOXHO MoAaTb MaructpanbHbiM ras. XnakoTonameHble KOT/bl HAMHOMO
yAobHee u npolie B 06CNyXMBaHMM N IKCNyaTaummn, Yem TBepAOTOMINBHbIE.
3Tn arperaTtbl He TpebyloT TpyAOEMKOro yxoga, MNOTOMYy 4To paboTtatoT
aBTOMaTM4YeCKN BeCb OTOMUTENIbHbIA CEe30H, MNOC/Ae OKOHYaHWUs KOTOpOro
NpoBOASAT MpoduUIakTU4YeCKMin OCMOTp UM Npu HeobXoAMMOCTU PEMOHT.
CNaBHbIM MPENMYLLECTBOM XUAKOTOM/IMBHbLIX KOT/0B SIBNSIETCA aBTOHOMHOCTb
CUCTEMbl OTOMNEHMUS.

TeM He MeHee, yCTaHaB/MBas KOTes TakKoro poga B CBOEM AOMe, Bbl
npexae BCero AO0/MKHbl Mo3aboTUTbCAa O NOAXOASWEM MOMeWeHnn ans
XPaHEHMUS €eMKOCTeEM C TOMAMBOM. [u3esibHOe TOM/JMBO BbIMyCKAeTCsa B
NJacTMacCoBbIX WW CTalbHbIX eMKOCTAX. [lepBble M3 HUX Nerkue w

AdeuweBblie, HO nNpun ANNTENbHOM XpaHEHUWN CIeEAYET BbI6VIpaTb CTajibHblE



€MKOCTM MAM NnnacTMaccoBble, HO C ABOMHbIMW CTEeHKaMWU. Henb3sa XpaHWUTb
AVN3TOMJIMBO B NPO3pPayvHbIX €MKOCTAX, MOTOMY 4YTO MoA AENCTBMEM CBeTa OHO
TepsieT CBOW CBOMUCTBA.

MOXHO YCTpOUTb XpaHwAulie Tornsmea B crneunanbHO ob6opyAoBaHHOM
nOMeLLeEHUN WM XPaHUTb €ro CHapyXu J[OMa 3aKOMNaHHbIM B 3eM/II0 Ha
rnybuHy npomep3saHus. Bropon cnocob xpaHeHunst 6onee 3KoNOrMyeH, NoTomy
YTO fJaxe Mpu 3aKpbiTbiX EMKOCTAX AM3TOMAMBO M34aeT crneunduyeckui
3anax.

Mpn paboTte KoOTMa AM3TOMIMBO  MOJHOCTLKD  McCNapsieTcs, a
BblAEMBLUMECH NeTyuyme BelwecTBa CropatT BMecTe C napamm Bo3gyxa. Ho
npu 3ToM obpasyeTcs 60nblIOe KOMAMYECTBO CEPHbIX BblAENEHUN, KOTOpble
OCaXXMBAKTCA HaA CTeHKax KoTna, ocobeHHO ecnn TemnepaTtypa BOAbI
HeBenuka. [MoCKoNbKy B CTajlbHOM KOTNe KoHaeHcaTta o06bl4yHO 6biBaeT
HaMHoro 6onblle, XUAKOTOM/IMBHbIE KOT/bl M3roTaBAMBalOT 4alle BCero w3

4yyryHa, Xotd OHM CTaHOBATCA bonee TAXENbIMN.

N ~ 11
12

Puc. 20. Koten otonutenbHbin AOXB: 1 - wwnbep; 2 - oTKuaHas
KpbllKa; 3 - KpblwKka TernsioobMeHHWKa; 4 - 6ak ana Tonnmea; 5 -
TennoobMeHHUK; 6 — 3KpaH; 7 — nnamMeHHas Tpyba; 8 - noK; 9 — cTeHka
nepegHasa; 10 — go3atop; 11 — KOXyX ropenkun; 12 — noanoH; 13 — ropenka;

14 - perynarop Bo3ayxa; 15 - kopob abiMmoBOM



Kak npaBuno, BCe XWAKOTOMAMBHbLIE KOT/Ibl MOHTUPYIOTCA B
cneumanbHO OTBEAEHHbIX MOMELLEHUsIX, B KOTOPbIX AO/MKHA 6biTb XopoLlias
BEHTUNAUMA M TemnepaTypa He Huxe 7° C. YcTtaHoBuB Ha Tpybonposoae,
nogatoLleM TOMJMBO B KOTeN, PUAbTPbl TOHKON OUYMUCTKU, MOXHO 3HAUUTENbHO
NpoANNTb CPOK 3KCMslyaTaumm Kotna.

XKunakotonnmeHbin koTen AOXB (puc. 20). OH npeactasnsetr cobou
NPSAMOYrOSibHbIN MeTananveckmnmn wkado, CHab>XeHHbIN OTKMAHbIMU
KpbIlWKaMn, AalOWMMM BO3MOXHOCTb NPOU3BOAUTL OCMOTP, 06CNyXUBaHUE WU
peMOHT KoTna. B nuueBoM 4acTm arperata yCTaHOBJAEH TOMAMBHbIN 6ak
€MKOCTbl0 16 5, MMelLwWwnn yKasaTenb TOnAMBa MNOMJABKOBOrO Tumna. ITOro
KonuyecTtsa TonamBa XxBaTaeT anga 6ecnepeborHon paboTbl KOTMa B TeYeHUe
15 u.

B HMXHEN yacTm KoTna yCTaHoOBJieHa ropefnka C TenaoM30AsUMOHHbIM
KOXYXOM, CO34aloWMM HanpassieHHOEe [ABWXEeHue BO34yxXa B CTOPOHY
ropeHusl, KoTopas WMeeT eCTeCTBEHHbIW NoAcCOC Bo3ayxa. Haa ropenkou
yCTaHOBJ/IeHa naaMeHHasa Tpyba, OCHalleHHasa Tensou3oaupytollen KpbllWKOn
N DKPaHOM.

BooorpenHbiit KoTen mMeeT TernsiIo0ObMeHHWK, KOTOopbln 0bpa3yloT ABa
KOHUEHTPUYECKN pacnosioXXeHHbIX uunuHapa. MpoCTpaHCTBO Mexay 3TUMU
UMIanHApamMu 3anonHeHo BoAdon. CBepxy M CHU3Y TennoobMeHHMKa UMeroTCs
KpaHbl AN nodaym Xoso4HOW W oTBoAda ropsiyen BoAabl. [lo3aau
TennoobMeHHMKa, Ha ero CTeHKe, CMOHTMpOBaAH AbIMOBOM  KOpO6,
OCHALEHHbIN WKnbepoM, KOTOpPbIN perynaunpyeTt nogady Bo3gyxa M HanpasnseT
OTBOA AbIMOBbIX ra30B.

B MOMeHT pacTtonku KoTna wubep [AO/MKEH CTOSATb B MOJSIOXEHUU
«OTKpbITO». [locne Toro Kak BOAA HArpeetTca A0 HYXHOW TemnepaTypbl,
wunbep cneayeT 3aKpbiTb. 3ac/ioHKa MepekpbiBaeT NyTb AbIMOBbIM rasam,
naywmm B abiMoxod. B pesynbTaTe 3TOro rasbl NPOXoAsT yYepes3 KOJibLeBOM
3a30p Mexay nnameHHon Tpybon m BoasiHon pyb6awwkon. OHM OTAAKOT CBOE
Tenno BoAe, NOCie Yero yxoasT B AbIMOXOA.

Ona paboTbl AaHHOro KOT/a NpUMeHSIeTcs neyHoe 6bIToBOEe TOMAMBO
WM KepocuH. B HWXXHen 4vacTu arperata yCTaHOBJSIEH [03aTOp, KOTOPbIN

perynmpyetr nogadyy TonauBa B ropenky. Ecnu  ypoBeHb TonnmMBa



NOAHUMAETCH BblllE€ KOHTPOJIbHOIO, A03aTOP aBTOMAaTUYECKU MNMPEKpPALLAET €ro

nogady. B Tabn. 15 gaHbl TexHnyeckmne xapaktepuctnkm kotna AOXB.

Tabnuua 15
TexHnyYecKme XxapakTepucCcTUKM XXMAKOTOMNIMBHOIro kotsia AOXKB
Monens KoTna
[Mokaszarens
AQAKB-9 AQKB-20

MowHocTs, KBT 9.3 23
KIla, % 70 75
Macca, kr 75 145
[abapuTHEE pasme-
PRl (IIHPHHA X THY-
GHHA = BRICOTA), MM 450 = 605 = BE5 550 = 530 = 1385
EMEOCTE TONMAHEHO-
ro Baka, 1 16 27
Pacxon Tonnuea
{min-max), n/u 0,24—1,1 1,2-2,5

YyryHHble CeKLMOHHbIe KOT/Nbl cepuun K4YM

KoTnbl aTton cepun pabotatoT Ha rase. OHM MMEKT MHXEKUMOHHbIe
(aTMocdhepHbie) ropenku HU3KOro paasneHus. Takoro poaa ropenku
npeacTtaBnsaloT cobonm Hacagky npsIMOYrosibHOM @OpMbl, OCHALLEHHYIO
LeHTpanbHOM nepemMblYkon. o nepuMeTpy y ropesikm pacrnosioXXeHbl OrHeBble
OTBEPCTUS, BbINOJIHEHHbIE B ABa psga. Takoe pacrofioXeHune OTBEepCTUi
yBenn4nBaeT ANHY pakena rno CpaBHEHUIO C OAHOPSAHBIMU ropesikaMu.,

Kotnbl cepumn KYM wuMeloT aBTOMATUYECKYHD CUCTEMY PperyampoBKU
TemnepaTtypbl TennoHocutensa (ot 45 po 85° C). BHYTpeHHUN CTepXeHb WU
Hapy>XHas Tpybka TepMmoperynsatopa BbIMOJIHEHbI M3 MeTasaoB, MMEeKLWUX
pasfinyHbll KOIDDULMEHT JNIMHENHOrNO pacliMpeHUs, Ha 3TOM W OCHOBaH
NPUHUMN OENCTBUS aBTOMATUKWU. [NaBHOM p[eTanbi CUCTEMbl perynpoBKM
SIBNSIETCA CONEHOMAHbIM KfanaH, nojarowui ra3 Ha ropenky. ConeHoua
NOAK/OYEH K WCTOYHWMKY nNepeMeHHOro Toka. B cnyvyae, korga Boja

HarpeBaeTcs Bbllle yCTaHOBJ/IEHHOW HOpPMBbl, TepMoperynsiTop,



YCTaHOBJ/IEHHbIN Ha BbIXO4e ropsyen BoAbl, OTKAOYAET CONIEHOUAHbIWM KianaH
- [OCTyn ras3a K ropenke npekpawaetrcs. [lpy oCTbiBAHMM BOAbI
3N1eKTPUYECKMN KOHTAKT 3aMblKaeTcs, KfanaH OTKpbIBaeT AOCTyN rasa.

MoMnmMo 3TOro, rasoBble arperatbl KMM nmeloT cucrtemy 6e3onacHocCTy,
BK/KOUaOLWYO B cebsa TepMmonapy, 3anajsibHYyK ropesiky U 31eKTpPOMarHUTHbIN
KnanaH. ®aken 3anasbHOM ropesikn packasnsdeT crnan TepMonapbl — BO3HMKAET
dNeKTpUYeckmMm TOK. HMXKHMM KOHeL, LWToKa COoeAuMHEeH C  sKopeMm
3N1eKTPOMarHMTHOrO kKnanaHa. Ha 23ToM KOHUe 3akpenseH Kianad,
BbIMOSIHEHHbIM B BuAe Tapesiodkn. OH nNpuXKaT C MNOMOLLbIO MPYXWUHbI K
BepxHeMy cenny. B HepaboueM nonoXeHWn KnanaH nepekpbiBaeT A0CTyn
rasa K OCHOBHOM W 3ananbHOW ropenkam. [Ons Toro 4tobbl pasxeub KoTen,
HeobXoAMMO HaxaTb KHOMKY 3/IeKTPOMAarHWTHOro KJjlanaHa, KOTOpbIn
COeIMHEeH C Tapenb4yaTbiM KnanaHoMm. @3 HayHeT NnocCTynaTb K 3anasibHOW
ropenike. lNocne Toro Kak TepMonapa HarpeeTcs U BO3HUKHET 3/1eKTPUYECKUI
TOK, SIKOPpb MPUXMETCS K 3/IeKTPOMarHuTy, a Tapenb4yaTbli KnanaH oTKpoeT
AOCTYyn rasa K OCHOBHOM ropenke. Yepes 25 c nocne Toro, Kak noracHeTt
3ananbHas ropesika, TepMornapa OCTbIHET, 3aKpoeT KJjanaH, AOCTyn rasa
nepekpoeTcs aBToMaTUYeCKMu.

CoBpeMeHHble KOoTnbl cepun KYM-5 MoryT paboTaTb Ha rase, a Takxe
Ha TBEPAOM U XWAKOM ToMnmee.

YcTaHaBnMBalT MX 0BbIYHO A1 OTOMNEHUS MOMELLeHUn naowanblo 40
1000m2. OcCHOBHble nx aeTtanu 7 y31bl U3roTOBJIEHbI nu3
BbICOKOKQUYeCTBEHHOr0  Ceporo  4YyryHa, YcCuiaeHbl  aHTUKOPPO3UMNHbLIM
noKpbITMEM K 06nagatoT nMpekpacHOM TEepMOCTOMKOCTbIO. [lpakTnyeckmn Bce
COBpEMEHHble arperaTtbl MMeT aBTOMATUYECKUE CUCTEeMbl, CO34aHHble Mo
npuHUMny 3apyb6exHbiX. OTAMuYMTEeNnbHOW OCOOEHHOCTbD 3TUX CUCTEM
ABNSIeTCA  HanuMume  2/eKTPOMAarHUTHOro  KnamnaHa, KOTopblM  gaet
BO3MOXHOCTb 3KOHOMUTb TOMJIMBO, @ TakXe MnoBblwaTb 6e30nacHOCTb paboThl
KOT/Na 3a CYeT npeaoxXpaHUTENbHOro TepMmocTaTta. HekoTopble Moaenm
OCHaleHbl BCTPOEHHbIM  BOAOHarpeBaTeneMm, KoTopblh obecneumBaet
BnajgenbueB ropsyenm  BOAOMN. MpuHUMN paboThbl BOZOHarpesarTens
3aK/4vaeTca B TennoobmeHe ropsiiem M XONOAHOM BOAbl 4Yepe3 CTEeHKWU

NaTyHHbIX Tpyb.



MazoBbin kKoTen KYM-5-I'H-K nmeeTt atmocdepHyto ropenky, npu pabote
npakTUyeckn He m3gaeT wyma, TONJMBO B HEM cropaeTt nosHocTtbio, a Kl
coctaBsnsgetr 80—90%. lNoTepb Tenna B AaHHOM arperaTte NpakTU4YeCKU HeT.
Ho y atonm ™Mogenn wumMeetca 601bLIOA MUHYC: aBTOMaTU4yeckas cucTema
paboTtaeT TONbKO MpW  HanuMumu anekTpudectsa. [lpyn  OTKIAKOYEHUMN
3NeKTpo3Heprnm byaeT ropeTb TOSIbKO 3ananbHasa ropenka. B tabn. 16 gaHbl

TEXHUNYECKNE XapPaKTEPUCTUKN KOTJ1a.

Tabnuua 16
TexHun4yecKue xapakrepmucTtukm rasosoro kotna K4M-5-'u-K
Yucno
Cekumit, mT. 3 4 5 b 7 8 9
Moutoete, kBT | 57 | 385 | 50 | 615 | 73 | 845 | 96
OTannueaemMan
MACIA Tk, M 270 385 S00 613 730 B45 60
KIlO, % 86,4 &7 87,4 | 87,3 | 87,2 | 87,1 87
Macca, kr 250 315 R0 445 510 580 645
ruua, MM 760 000 [O40 | 18D | 1320 | 1460 | 1600
BricoTa nbivo-
BOMH TpyORL, M,
He MeHes 3 ] 7 7 ] 8 9
BumecTumocTe
KOTHA, T 33 43 53 63 73 5l 03
MakcHManbHEIR
DAty 3,15 (44 | 58 | 7,1 | 85| 98 | 11,2
M
Hapnenne
raza, klla 1,3 1,3 1.3 1,3 .3 1,3 1,3

KYM-7 «lHom» npepactaBnsgeTr cobom 4YyryHHbl rasoBbin koten, KA
KOTOpPOro cocTtaBnsieT npuMepHo 92%. OH uMeeT AeKOpPaTUBHbIA KOXYX
COBPEMEHHOro JAams3anHa. Mexay CTeHKaMn W [eKOPAaTUBHBbIM  KOXYXOM
BblMOSIHEHA TENAOU30M8UMA, He Jalowas HapyXHbIM CTeHKaM CWUJbHO

HarpeBaTbCs. B Tabn. 17 gaHbl TeXHUYECKME XapaKTepucTtnkm kotna K4YM-7.



Tabnuua. 17

TexHn4yecKkme xapakTepucTtukm rasosoro kotna K4YM-7

K1, % 02 02 92 02 02 92
Maceca, kr 178 | 245 [ 312 | 379 | 446 | 513
Hlupuaa MM 302 | 412 | 522 | 632 | 742 | 852

Bricora ApMOoBOH TpyORL, M,
He MeHee

BumecTHMOCTE KoTna, 1 18 27 16 45 54 63
dakcumar i1 pac: a3a, e s i, = =
I"x“mum:nm—tmn pacxom raa 17| 35| 5.2 0|87 |05
M3

Haenenne raza, klla 1.3 1,3 1,3 | 1,3 1,3 | 1,3

@azoBble koTAbl AOIMB u AKIB. Kotnbl AOIB npeacrtasnstoT cobou
OAHOKOHTYpHble  arperaTbl, OCHAWeEHHble BCTPOEHHOMW  aTMOCdepHOWn
ropenkon. AKIB — ABYXKOHTYpHble KOT/bl. Obe 3T MoAenn MCNONb3YHT B
cucTemMax BOASIHOMO OTOMJIEHUSA KaK C eCTeCTBEHHOM, TakK U NPUHYAUTENIbHOWN
umpkynsuuen TtennoHocuTens. lNpun 3TOM JaBneHne B CUCTEME He AOJIKHO
npesbiwaTth 1,5 atM. MowHOCTbL KOTNOB Konebnetca B npegenax ot 11,5 go
30 kBT. B HacTosilwee BpeMs MPOMbIWIEHHOCTb BbIMNYCKAeT KOT/bl Mapok
AOIB-29 n AKIB-29, npumMeHsieMble 4751 OTOMJEHMS MOMELLEHUN Mowaabio
no 250 m2.

Arperatbl 06enmx Mapok MMeKT aBTOMATUYECKY cncteMy 6e3onacHoOCTU
n perynumpoBanHus. Ecnu B 3ananbHOM ropeske noracno njams, 3HauuT,
AaBfeHne rasa B CeTu ynasao HUXxe A0NYyCTUMOM HOPMbl WN 3aTpyYAHEHa TAara
B AbIMOXxoge. B 3Tux cnyyasdx nogaya rasa B Tropenky npekpawaeTtcs
aBTOMaTMyeckn. bonblwnM NAKCOM SBASETCH TO, YTO cucTtemy 6e30macHOCTH
He HYXHO MOAK/KYaTb K 3M1eKTpoceTn, T. K. oHa paboTtaeTt oT 24C, KoTOpas
BbipabaTbiBaeTCsa TepMmonapoun, BCTpoeHHoW B kKoTen. Kotnbl mapok AOIB-
23,2 n AKIB-23,2 ocHaleHbl aBTOMATUMKOM aMEepUKaHCKOro npou3BOACTBaA
dupMbl «Honeywell». UMeeTcss BO3MOXHOCTb OAHOKOHTYpHble KOT/bl AOIB
OCHaCTUTb MPUCTABKOW ropsiyero BOAOCHAbXeHuss — TensoobMeHHUKoM T-1
€MKOCTbIO 27 1.

[@30Bble KOT/Abl paboTaldT Ha NPUPOAHOM ras3e HU3KOro AaB/eHUs.

Arperat mapkm AOIB-17,4 moxeT paboTtaTb Ha MNPUPOLHOM WU CXMXKEHHOM



rase, CTOUT TO/IbKO 3aMeHUTb (OopcyHKy. B Tabn. 18 pgaHbl TexHu4yeckue
XapaKTEPUCTUKM  OAHOKOHTYpPHbIX KoTnoB AOIB, B Tabn. 19 -

XapaKTEPUCTUKN ABYXKOHTYpPHbIX arperatos AKIB.

Tabnuua 18
TexHn4yecKme XxapakTepucTuKm OAHOKOHTYPHbIX koTnoB AOI'B
[aGapuTHEE
Pac-
Mom- | Mac- | pazumepr (BH- _—
Mapka kotna | Moneias | HOCTE, ca, COTA * WIHPH- f-1'3-1
kBt KT Hi * ryBHHa), ‘3;‘
MM M
AOTB-11,6-3 2203 1,6 75 B30 =400 = 537 | 1,17
AOTB-11,6-3 2210 1,6 42 850 = 230 = 550 | 1,17
AOTB-11,6—1 2216 [1,6 35,5 | B50 = 230 =550 1,17
AOTB-20—1 221603 20 54 830 = 380 = 550 | 2,93
AOIB-17,4-3 2211 17,4 3 OR0 =420 =442 | 1,77
AOI'B-23,2-1 —_ 23,2 44 030 =« 420« 480 | 2,35

Tabnuua 19
TexHU4YecKne XxapakTepmucTuKku ABYXKOHTYPHbIX KoTnoB AKIB
[aGapuTHEIE
Mom- | Mac- | pasmepr (Beico- | Pacxon
Mapka koTna HOCTE, ca, Ta ¥ WHPH- raza,
kBT Kr Ha * rayouHa), MY/
MM

AKITB-23,2-3-V 23,2 155 1300 » 530 = 550 2,35
AKI'B-23,2—-1 23,2 GG QR0 = 405 = 480 2,35

dneKTpnyeckKkme KoTbl

BooorpenHbin koTen, paboTalwowumm OT 21eKTpoceTu, npeacraBnser
cobon TennoobmMeHHMK. B cBow o4epeab, TennoobMeHHMK - 3TO0 6ak,
OCHALWEHHbIN HarpeBaTeNbHbIMU 3N1EMEHTaMM, a Takxe 610KOM

dBTOMAaTU4eCKOro ynpaBneHus. NHorpa B KOMIMJIEKTE TakKoro



Tenno0obMeHHUKa MMeeTCs LUMPKYNSAUMOHHbLIA HacocC, pacwumpuTenbHbln bak,
npefoxXpaHUTeNbHbIM KNanaH U O4NCTUTENbHbIN DUNbLTP.

DneKkTpuyeckne KOT/Mbl  KNacCcuduuupyroTca B 3aBUCMMOCTM  OT
MOWHOCTWN, T.e. ANd OTOoNNeHuss AaAoma naowaabw He 6onee 150 M2
npuMMeHsaeTca annapaTt MOLWHOCTb A0 16 kBT, npn nnowaan 200—300 M2 -
24—32 kBT1. lna oborpeBa 60nblIOro 3aropogHoOro AomMa rnoHagobmutcsa Korten
MowHocTbio 100 kBT u BbILwe.

DneKkTpuyeckue KOTAbl Mason MOLWHOCTM NOANMUTLIBAKOTCA KakK oT
oaHodasHOro reHepatopa HanpsixeHmeMm 220 B, Tak W OT TpexdasHoro
NMCTOYHMKA ToKa HanpshxkeHnem 380 B. KoTabl ¢ 60/1bWON MOLWHOCTLIO BbIBAOT
ToNbko  TpexdasHbiMWU. WUCTOYHMK  NUTAHUSA  31EeKTPUYECKOro  KoTna
obs3aTenbHO MOHTUPYeTCA Ha OTAeNIbHOM aBToMaTe 3awuTbl ceTu. [Ang
YCTaHOBKW 3/1€KTPUYECKOro KOT/la He HYXHO obopyaoBaTb crieunanbHoe
nomeLueHue.

DNeKTpU4yecKkun BOAOIMPEMHbIN KOTEN He C/AUWKOM 3aBUCUT  OT
becnepeboMHOCTM nMogaun >SNeKTpoaHeprnn. Ecnum  oTKNYeHune AnnTcs
HefoNro, noMeweHme He ycneeTt BbICTYAMUTbCS, @ KOoTen HadHeT paboTaTtb
aBTOMaTM4YeCKNn Npu  MNOCTYMNEHUU  3INEKTPO3Heprunm  (BMellaTenbCcTBa
yenoBseka He TpebyeTcs). HO ecnn OTKNOYEHUS 3NEeKTpUYecTBa Cy4datoTcs
yacto, TO cregyeT  AOMNOJHWUTENIbHO  CMOHTUpoOBaTb  cTabunimnsaTtop
HanpskeHusa. OTOT nNpubop MO3BOMUT YBEIMYUTb HU3KOE HarpshKeHue u
CrnaguTb ero CKa4yku.

Kpome TOro, MOXHO YCTaHOBUTb 6/I0OK aBapuvMWHOro 3NeKTponuTaHus,
KOTOpPbIN MMEET B CBOEM COCTaBE akKKyMynsiTOp U MHBEPTOpP, Npeobpa3syrowmin
MOCTOAHHOE Hanpsi>keHune B 12 B B nepemeHHoe B 220 B. lpun oTkNOUYEHUU
aNeKTpuyecTsa WMHBEPTOp aBTOMaTUYECKU MOAKUUT KOTeNn K aBapuMHOMY
610Ky NuUTaHusA, a Npu BOCCTAHOBNEHUU MNOAAYMN INEKTPOIHEPrUM OH TaKXKe
aBTOMaTM4YeCKN nepenaeTr B pexuM noasapsiku akkymynsatopa. Ecim B
aBapumHoM 6noke yctaHoBneH akkymynatop Ha 200 A, ero xBatut Ha 10 4
paboTbl.

Echm B TOM MeCTHOCTU, rAe HaxoaAuTcs  3aropoaHbli  AOM,

INIEKTPO3HEPIrNIO OTKAKYAKOT C/IMWLKOM 4acCto, TO HE CTOUT YCTaHaBJ/IMBATb



anekTpuyeckmn koten. CKauku HanpsxeHumsa mn konebaHus 4acToTbl TOKa
AO0BOJIbHO 6bICTPO NPMBOASAT B HEFrOAHOCTb aBTOMaTUKY annapara.
onekTpuyeckmn koten KO3-6 «XXy4yok». DTOT annapaTt npegHasHa4yeH
AN19 OTONNeHns AOMOB C He6ONbLLOW MAOWAAbIO, KOTOpble HAaX0AATCSA AaneKko
OT LUEeHTpasM30BaHHbIX TernsoreHepatopoB. KoTen oOcCHaWweH CcucTemMon
6esonacHocTn, BKAYawwen B cebs  TepMmoperynaTop, aBapUWHbIN
TepMoAdaTyuk, asToMaTbl A8 3awmTtbl oT K3 (KOpOTKOEe 3aMblkaHue) u

neperpysok. B Tabn. 20 gaHbl TEXHUYECKNE XapaKTEPUCTUKM AAHHOIO KOTNa.

Tabnunua 20
TexHn4YecKue XxapakTepucTukm afnieKTpuueckoro kotsa KO3-6
«Xyuok>»

Mnowars oTAMIHEAEMOTO TOMELIEH M, M° S0
OBImuii oTananeacM el ofkeM, MY, He Bolee 150
[aBapHTHEIE pazMeprl, MM

BRICOTA 535
MIMpPHHA 300

nekTpunyeckue Kotnbl «Fonbdctpum». NMpeacrasnaoT cobon arperaThl,
MMelwme 3NeKTPOHHble TepMmocTaTbl, rpynny 6e3onacHOCTW, KoTopas
3awmwaer obopynosaHue oOT neperpea u  K3. Ecnn TemnepaTtypa
noaHnmetca Bbiwe 90° C, To cpaboTtaeT TennoBass aBapumHasa 3awuTa. Bce
MoAenn 3STOM Cepun OCHaLLEeHbl MJIaBHOM perysinpoBKOM TemnepaTtypbl
TEMN/IOHOCUTENS, MX KOpryca BbINOAHEHbl W3 Meau, a HarpesaTesibHble

3J1IEMEHTbI — N3 Hep>+<aBerou.|,el7| Ctanu.

KoM6MHMpOBaHHbIE KOTJIbl

KoMbuHMpoBaHHble KOTAbl, KakK npaBwno, paboTaldT Ha npuHumne
MCNONIb30BAHMNS HECKOJIbKMUX UCTOYHUKOB Ternna. O6bIYHO NPUMEHSIOTCS ra3s U
ansenbHoe TonmAmMBO. B Tabn. 21 paHbl TeXHMYecKue XapaKTepuCTUKK
HEeKOTOpbIX MoAenen KOMOMHUPOBAHHLIX KOTNOB. ECTECTBEHHO, 4YTO UeHa
TAaKoro poga BOAOMpPeMHbIX KOTMOB 3HAUYUTENbHO BblWe OAHOTOMINBHbIX.
HecMmoTpsa Ha TO uto KIA paboTbl KOMOMHMPOBAHHbLIX arperaTtoB HWXe Ha

15—20%, 4yeM y OAHOTOMNIMBHbLIX, OHN 6onee HaaeXHbl N A0NroBeYHbl. [pu



BO3HMKHOBEHUM nepeboeB B nogaye rasa MOXHO Nerko nepeBecTtu KOTes Ha
ApyroM BuAa TOMAMBA, UTO, KOHEYHO, TaKxXe 4BAseTcs OAHUM U3
MOSIOXUTENbHbIX KayecTB.

Ho y Takoro poga annapaToB CyLWecTBYHT M HepocTtaTkun. OAHUM U3
HUX MOXHO CuUMUTaTb HanMuMe TOMJIMBHONO HAcocCa, BeHTUAATopa U Tex
3/1IeEMEHTOB, KOoTOopble paboTatoT oT anekTpoceTu. lNpn cbosix B aHeprocucreme
BCe 3TO obopyaoBaHue OTKJYUTCHA, WU KOTen nepecraHeT pabotatb. Ecnum
3/1eKTPO3HEpPrun He 6yaeT CAUWKOM AOMro, BoAa B OTOMUTENbHOW CUCTEME
MOXEeT 3aMep3HYTb N pa3opBaTb TPyObl.

Ons  Toro 4tobbl CHM3UTb  KOMYECTBO KOHAEeHcCaTa  BHYTpU
KOMOBUHMPOBAHHbIX KOT/I0B, UX U3roTaBAMBAIOT U3 YyryHa. 3a pybexom gaxe
pa3pabotaHa Mogenb arperata 6umeTtannumyeckoro Tuna, T. €.
KOMOUHMpPOBAHHbIE KOT/Ibl MMEKT ABOWHblE CTEHKWU: U3 4YyryHa W CTanu.
BHYTpEHHSIS MOBEPXHOCTb, KOTOpasi COMpuMKacaeTCss C TOMOYHbIMW rasamy,
M3roToBsieHa U3 4YyryHa, a NoBepXHOCTb, COMpuKacawLlascs ¢ BOAON, — U3
ctanu. Ewe ogHMM NICOM TakoW KOHCTPYKLUMU SIBNSIETCS €e MEeHbLUMI Bec.

Tabnuua 21

KoM6buHMpoBaHHblIe KOT/bl, paboTarowme Ha ra3oBOM U XXUAKOM

Tons;inBe
ko-
-
Dupma- Moni- N | IS
nponieo- | Monens kotna | HocTe, | KILA, % “l:’r'"“ CTRO
MHTENE kBT KOH-
T‘_.r'_
pOBR
«Vaillants VKO 22 16—22 92 178 1
(Tepmanns) VKO 27 22-27 92 153 1
Vitola 100 15—63 03 161—407 1
/ol 27 271350 2
7 Vitola 111 152 93 271-350 | 2
(Tepmanms) Vitola 200 15—63 95 158427 1
Vitola 222 [5—27 94 268—1352 2




GT 214, 215,
216 40—6A4 03 218257 2
i GT 217, 218 102 03 297375 l
Dietrichs GT 113, 114, 1627 04 228236 2
(Mpanuwms)y | 115, 116 2739 04 284154 2
GT 1103, 1104, 1627 04 178—202 2
L1035 27-33 04 226 2
Delta F 25 HR 30 03 157 2
Delta F 33 HR 40 3 165 2
cACY s
{Benkrus) Delta F 45 HR 52 03 170 p
Heat Master
HM 45 55 03 220 2
MNGO-=530/20—5|17,4-61,6(90,1-91,1| 124257 l
5GT
« Rosas MNGO—50/20—40
{ Henanws) GTA 17.4—45.3 o) 194—320| 2
LAIA—20—40 GT| 17,44—50|90,3-90,9| 171-277 l
GM1.02 17.4-23,3 75 l
GM1.03 24.4-31.4 100 l
Ao if GNLO4  |36,0—46,5| 92 125 1
{MTanua)
GMN-K 03 24,4-31,4 140 l
GMN-K 04 36,0—446,5 165 l
«Protherms
(Cnosaknsa) ML 110-220 100—222 | 90—90,5 | 465—740 1

KoMbuHMpoBaHHbIe KOT/bl 6bIBalOT ABYX TUMOB:

e C IBYMA ropesikaMun: oaHa An4 rasa, apyras Ang XuWakKoro TonavBea,

® C O4HON KOMBMHMPOBAHHOW ropenkon ans obomx Bnaos TOMNINBA.

B nepsom cny4dae npm HeobXOAMMOCTM MOXHO JiIerkO CHSAATb OAHY
ropesiky, a Ha ee MeCTo YCTaHOBUTb ApYrykw, KOTOpas BCTaBNASeTCA B
cneumanbHoO 0bopyaoBaHHOE MECTO Ha ABepue UaM B nepeaHen 4acTu KoTna
(ropenky KpenaT C NOMOLWbI BUHTOB Ha rnybuHe Tono4yHoW Kamepsbl). ocne
3TOr0 C MNOMOLWbID HaKMAHOM ramku NOACOEeAMHSIeTCS ra3oBas Wan
XUAKOTOMNMBHAA NNHUS.

[@30Bas ropenka, nNpuMeHseMas B KOMOWHMPOBAHHbLIX annapaTtax,
MMeeT BEeHTUNSATOPHbIM HagAyB. DTO AAaeT el BO3MOXHOCTb He 3aBUCETb OT
AaBNeHnsa rasa B mMarmctpanun. B aToMm cnydyae KoTen MoxeT paboTtaTb Aaxe

TOrga, Korga AaBJieHME rada B Mmaructpasim 3HauynmTebHO CHNXXEHO.



Ecnn arperat nmMeeTt oaHy KOM6WMHUPOBAHHYO FrOpesnkKy, To NoaBoAsiLme
TOM/INBHbIE NMNUHUK (ra3 N XWIAKOe TOMIMBO) NOAXOASAT K HEN C IBYX CTOPOH.
MNpn  HEO6XO0AMMOCTM  ropenika NoAK/MYaeTCs K HYXHOW  JIMHUW.
KOHCTpYKTMBHAsA 0CO6E€HHOCTb KOMOWHUPOBAHHbLIX FOPENoK COCTOMUT B TOM,
YTO OHM MMEKT OAMHAKOBO KpYyrjioe njamsi He3aBMCMMO OT BWAa TOMJMBA.
O6bIYHO TaKMe ropesiku OCHalleHbl BO3A4YLHbIM KanaHOM Ha CepBONPUBOAE,
YTO MO3BOJISIET 3HAYNTENIbHO 3KOHOMUTb TEMNO U AAeT BO3MOXHOCTb TOM/INBY
cropaTb MOSIHOCTbIO. [aHHbIN KNanaH He AaeT Kamepe CropaHus OCTbiBaTb B
nepuoa, Koraa KoTes He paboTaeT, a Npu BTOPUYHOM pO3XUre annapata
NniaBHO nepeBoaAnT obopyaoBaHMe B paboyee cocTosiHMe. ECTb uMnmM HeT B
ropesike BO3AYLIHbIA KjanaH, MOXHO YBWUAETb B MapkupoBke. B Tabn. 22
[laHbl HEKOTOPbIE MOAENM ra30BbiX FOPENIOK AN KOMBMHMPOBAHHbLIX KOTNOB, a

B Tabn. 23 — Mogenn XnaKoTON/IMBHbLIX FOpPEesoK.

Tabnuuya 22
FopenKu and radoBoro TonJimea
'—.
% &
Mo- ™ :
Pupma-npo- | Monoene i Macca, A = Pexnm
H3BOJIHTENL | TOpelKH }{BT1 KT E = paboTEl
T =
g &
[=H=!
= =
i 2 OnmHOCTY -
RGl-a [ 5—40
MmeHYaTkIi
14 a0
. & OmHoCTY -
RGI-b | 25—62 L
nmeHYaThii
«Cilersche OﬂHD":_T’-""
(Tepmanms) T e
THI,
RG20 | 40-120 |20,7-22,8 | 180 | RBY*eT¥
MmeH -
THI, MO-
JNETHPY
IRIZRE|
<Viassmanns v e o . OnHOCTY -
: UnitVVG | 15-63 23 100 | e
(Tepmanna) MeHYaThI




G1/1-E | 60—340 39 250 ﬂn?'r"‘_”“"_
«Weishaupts meHIaThl i
{[epmanna) e
G3/1-E | 40-610 43 760 | AByxeny-
neHYaTH i
. GF1 | 10-19 LR
«Oilons neHIaThI i
(DUHIAH- 10 100
aud) GF 3 18— 40 O-.'[HCICT‘_&'-—.
MeHIaThi
FopenKu And XXuakKoro TtonJimea
Mpex-
| Mo
il MpMa- Mozens Mow- | ptocea, | nuit HOCTE
MPOM3B0IH- ) HOCT, FeKTpOo-
ropenk KI noao-
Telh kBt ABHTATE-
rpes
s, Br
TOII-
JIHEBA
Bl 14—53 12,8 = o0
"G]fl'Sﬂh"‘ R]"n' ]2—33 13 + '-;“]
(Tepmanus) R20 36166 | 174 | — 180
R20V J6—119 17,9 + 180
Biuetwin -
57 - _77
VEGV I—1 [5-2 21 200-220
Hotck i | da-d7 | iFw | — | %0
«Viessmanns iy &
(Tepmanua) Unit
5—63 —225 0 — 200-255
VEA. Unit [5—61 21-22 00—255
RIS 151 | 20 | — | 2%
WL [0 B 16,538 14 — 55
f 3 11—38 e
«Weishaupts WLISB 21-38
(Tepmannsa) WL 20 B
- 73.5—114 5 .
WL 207-B 23,5-114 13 100
OHP 10.1/P | 14-39 20 — 190
OHP 10.2/P|  42-60 22 —
«Protherms
{Cnopakns) HAMSA | 2—48 18 _
HVS 5.1 20 . 150
HAMSA 52| 42-60

Tabnuua 23



MocKONbKy LeHa KOoT/la C KOMOMHWMPOBAHHOM rOpPEesikoM 3HAYUTENbHO
Bbille, YEM Yy KOT/N1a C O4HMM BMAOM TOMAMBA, HO CO CMEHHOM FOpPEesIkOn, TO B

Poccunm nx noka HEMHOrO.

YHuBepcanbHbin koTen «MNnamsa»

Takume KOTMbl 6bIBAOT KaK OAHOKOHTYPHbIMU, TaK U ABYXKOHTYPHbIMU.
NXx kopnyc wu3rotaBimBaeTcs W3 CcTanu, a paboTaldT OHM Ha BCeX Buaax
Tonnuea (puc. 21). KoHcTpykums arperata «[llnamsa» TakoBa, YTO NO3BOMSET
AOBONbHO 6bLICTPO NepeobopyanoBaTb €ro C 0O4HOr0 BMAa TOMAMBA Ha APYroun.
Ha nepeaHen naHenu nMeroTcs Ase aBepubl. [epBy0 U3 HUX UCMNONb3YIOT ANS
3arpy3km TBepaoro TonavBa, a BTOPYK — AN YMCTKWU TOMKU M ANS noaaydu
BO34yXa.

B cny4dae, korga koten paboTtaeT Ha rase wunm AU3TONAMBE, BMECTO
BTOpPOM ABepubl YyCTaHaB/MBaeTCs aTMocdepHas WM  XUAKOTOMSIMBHAS
ropenka. Ha 3agHen CTeHKe KOT/la CMOHTMpPOBaHblI NaTpybkn ropsiien BoAbl,
AbiMoxoa un natpybok obpaTHoro Tpybonposoaa OTONUTENbHOWN CUCTEMBI.

Mpn paboTe KoTNa € MCNONb30BaHMEM TBEPAOro TOMN/IMBA MUCMOMb3yeTCs
perynatop nogadv Bo3ayxa, KOTOPbIM peryinpyeTr MHTEHCUBHOCTb FOPEHUS U
CUCTEMY 23NeKTponoaorpeBa, MNO3BOMISAWYHO MNoAAEPXMBATb MOCTOSIHHYHO
TemMnepaTypy Mexay 3arpyskon nopuumn TonnmeBa. Kpome 23Toro, ecnm
npou3onaeT OTK/KYEeHWEe OCHOBHOrMO MUCTOYHMKA oborpesa, TO AaHHas
cuctema byaet noaaepxmeaTb MNKOCOBYO TeMnepaTypy B AOMeE.

MpOMbIWNEHHOCTb BbINyCKaeT Tpu MoaAndUKaAUMM YHUBEPCASIbHOIMO
KoTna «lnams», KoTopble KNnaccupuumpyroTcs no MOWHOCTHU:

- mogenb 12,5 npeaHasHadveHa anga oborpesa AoMoB naowaabto 4o 120
M2;

- Mmoaenb 20 - ana goMoB naowaabto ot 120 M2;

- moaenb 40 - ana aomoB naowaabto 250—500 M2. [laHHble Mogenu
npegHasHadeHbl AN OTOMUTENbHbLIX CUCTEM C  €CTEeCTBEHHOW W

NPUHYAUTENBHOM LUMPKYNAUNEN TENSIOHOCUTENS.
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Puc. 21. YHuBepcanbHbln koTen «[Mnamga»: 1 - TepMmomeTp; 2 -

NMPOTOYHbIN BoAOHarpesaTtesnb; 3 — NaTpybok yCTaHOBKM TepModaTyuuka; 4 -
Typbynusatop; 5 - aBepua 3arpy3odHast; 6 — Tonka; 7 — KOJIOCHUK; 8 -
nogaaysano; 9 - natpybok nopawwero Tpybonposoga; 10 - natpybok
ropsa4yen soabl; 11 — naTtpybok xonoaHowm Boabl; 12 — wunbep perynnpoBaHms
TAMN, YCTAHOBNEHHbLIN B AbiMOXxoAde; 13 - KOXyx; 14 - BO3A4YyLIHbIA 3a30p
(TennozawwmTta); 15 - BHewHAA CcTeHKa KoTna; 16 - BoasiHas pyb6alika
(TennoHocuTenb); 17 — BHYTPEHHSAS CTeHKa KoTna; 18 — natpybok obpaTHOro
Tpybonposoaa

MonoXutenbHbIMM  Ka4vyecTBaMm KoTna «[llnaMsa»  MOXHO cyuTaTb
HEBbICOKYIO LieHy obopyaoBaHus, NPOCTOTY M AeleBU3HY YCTaHOBKW, A0STUN
CPOK 3KCnayaTaumu, a TakXe 3SKOHOMUIO Tenjsa 3a Cc4yeT CUCTEMbI

aQ1eKTponoaorpesa.



BoaorpenHbie (rMAPOHHbIE) KOTJbl

B HacTosilwee BpeMs NPOMbILWAEHHOCTb BbiNyCKaeT BOAOrpenHblie KOT/bl
Tpex TUMOB:

® C FOpPM30HTaNbHbIMK BOoASHbIMK Tpybamu (I'BT);

® C FOPU30HTasIbHbIMK OrHeBbIMU Tpybamu (MKT);

® C YYTYHHbIM CEeKLUMOHHbIM TensnoobMmeHHukoM (YCT).

BHewWwHM B4 TaKoro poaa KoOTNOB NoKa3aH Ha puc. 22.

Ecnn npun akcnnyataumMm BOAOrPenHbIX KOTIOB BbilleyKa3aHHbIX TUMOB
6yayT cobntogatbCa yCcnoBus, onTuMasnbHble ans ux paboTbl, TO arperarbl
6yayT paboTtatb gonro u 6e3 cboes. HenpaBunbHasa akcnayaTaumsa n yxoa He
TOoNbKO yMeHbwatoT K[ koTna, HO MOryT npuMBecTu K nepebosim B pabote
BECbMa [OPOroCTosilero U HagexHoro obopyaosaHusa. MNMockonbky B Poccum
AOBOJIbHO 4acTo 6bIBAlOT BCEBO3MOXHble (OpPC-MaXXopHble SBNEHUS, TO
cneumanuctbl 6blIM BbIHYXAEHbl NpuAayMaTb TaK Ha3blBaemble TMAPOHHbIE
KOT/bl, UMeKLWMe <«NpoLarLyto» KOHCTPYKUMIO. MaccoBoe Npou3BOACTBO
TaKuX KOT/I0B Havanocb B 2000 r.

CneumanbHasa <«npouwarwas» KOHCTpyKuus Oblna 3amMMCTBOBaHa W3
aBuacTtpoeHnsa. KOHCTpyKkuus npeacrtasnsiet cobor CUCTeMy, CNOCOBHYIO
3(pPeKTUBHO paboTaTb B 3KCTPEMaANbHbIX YCNOBUAX: MPU BbICOKOM XECTKOCTU
BOAbI, Npn cb0AX B nofaye 31eKTPOIHEeprmn, Npu HU3KOM TemnepaType BOAbl
nT. 4.

MAPOHHbIE KOT/Ibl — 3TO BbICOKOCKOPOCTHblE BOAOrpEMHble arperaThbl
Manon eMKocCcTun. Kakmmm xe npeumyllectBamMu obnagaer rmapoHHbIN KoTen

Mo CpaBHEHWMIO C APYTMUMUM MOAENAMU OTOMUTENbHbIX KOTNOB?
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Puc. 22. BoporpenHble KOTMbl: @ — C FOpPM3OHTasIbHbIMU BOASIHbIMMU
TpybamMu; 6 - C UYYryHHbIM CEKUWMOHHbIM TenJn00bMEeHHUKOM; B - C
rOpuU30HTa/NIbHbIMN OFHEBbLIMK Tpybamu

MepBoe, W OCHOBHOE, TMNpPEeMMYyLLEeCTBO - BbICOKasd CKOPOCTb
NPOXOXAEHUSA TenJoHOCUTENS 4Yepe3 HarpesBaemble MOBEPXHOCTM annapara.
Bbicokass CKOpOCTb npepoTBpawaeT OT/IOXKEeHMEe HaKUMUM  Ha CTeHKaxX
TennoobmMeHHUKa, B Tpybax n otonutesnbHbIX Npubopax. [axe ecnm Hakunb m
nosiBUTCS, BOASIHOM MOTOK, ABUMXYLUMWCS C 601bLIOM CKOPOCTbIO, TYT Xe
cMmoeT ee. lpunyeM yeM xectye 6yneT BoAa, TeM 6osiee BbICOKOM AO0SIKHA

6bITb CKOPOCTb NOTOKA.



BTopoe npemMywectBo: B CBSA3M C BbICOKOW CKOPOCTbIO ABUXEHUS
TEMNJIOHOCUTENS B CUCTEME CKOPOCTb TernaooTAaun B KoTae Takoro tmna B 10
pa3 Bbllle, 4eM B annapatax 06bIYHOM CUCTEMBI.

TpeTbe nNpenmMywecTso: u3-3a Hebonbworo BoassHOro obbema
r’MAPOHHBbIE KOT/bl abcontoTHO 6e30nacHbl U 3KOHOMAT TONAMBO. Arperatbl C
6onbwnM o6bEMOM BOAbI TpebytoT 6onble BpeMeHU U TonavBa ANS Harpesa
BCEN Maccbl Boabl. Ecnn npu 3TOM BbIMAET U3 CTPOSA cuctema 6e3onacHoCTH,
TO OrpOMHOE KONIMYEeCTBO ropsyen BOAbl MOXET CrNpOBOLMPOBATb CUJSIbHbLIN
B3pblB C AOBOJ/IbHO OLWYTUMbIMKU paspyweHunamn. lNpasaa, NpovMcxoauT 3TO
BECbMa pefko, HO BCe-TakKu cay4aeTcs.

YeTBepToe nNpeuMMmyLLecTBO: B TMAPOHHbLIX KOT/Iax He obpa3syeTcs
KOHAEHCAT, @ 3HAYUT, OHM He NoABEpPXEHbl KOPPO3MKU. DTO MPOUCXOAMUT eLle
M NOTOMY, 4YTO Tpybbl TeNN100O6MEHHMKa MU3rOoTOBMEHbLI U3 Meaun, KOTopas, Kak
NU3BeCTHO, cnabo nogaaeTcs KOppoO3nu.

MaToe npeuMMyLLecTBO: BbIiCOKass 6e30nacHOCTb TUMAPOHHbBIX KOT0B
obycnoBneHa TeMm, 4TO MNpPU 3HAUYMTE/IbHOM NoOAbEMe TemnepaTypbl BOAbI
Tpybbl TennoobMeHHMKaA pacniaBnslTCa, TeM caMbiM cbHbpacbiBaeTcs
U3NMWHee paeBfieHWe W npepoTBpawaeTcd  B3pblB  KoTna. [locne
3KCTpeMasbHOM CUTyauum ruapoHHOMY annapaTty TpebyeTcsa cambii
He3HaYnTesIbHbI PEMOHT.

LLlecTtoe NnpenMyLLLecTBO: «npowatoLan» KOHCTPYKLUUS naet
BO3MOXHOCTb MCMO/b30BaTb pPeXuM ObICTPOro oxnaxaeHust Kotna. beicTpoe
oXNlaXAeHne MOXeT BblIBECTM U3 CTpos KoTen C  TpagMUMOHHOW
KOHCTPYKUMEN, HO He OKaXeT MpaKTU4YeCKn HUKaAKOro BO3AENCTBUSA Ha
rTMAPOHHBIM arperaT. 2TO CTano BO3MOXHbIM MOTOMY, 4YTO Ten/1006MEeHHUK
rTMAPOHHOIrO KOT/Aa Kak 6bl nnaBaeT B KOXyxe annapata. OH uMmeeT
BO3MOXHOCTb CXXMMaTbCHA M paclIMPATbCA, HE UCMbITbIBAA MNP 3TOM HUKAKOro

NnpoOTMBOAENCTBUS.

Mono>xurtesnibHbie n oTpulaTe/ibHbi€eé CTOPOHDbI MMNOOPTHbIX

KOTJ10B



B HacTosilwee BpeMa Ha pPOCCUUCKOM  pblHKE  OTOMUTENBbHOro
obopynoBaHMa WMeeTCsl OrpoMHOEe KOJIMYeCTBO BOAOrMPEMHbLIX  KOT/IOB
3apybexHoro npoussBoacTBa. MHOrMe Hawm COOTeYeCTBEHHWKW OTAAT UM
npeanoyTeHne, cymtas MMNOpTHoe o0bopyaoBaHME HadexHee, KpacueBee u
nydwe oTedyecTBeHHOro. Ho Tak nuM 3T0 Ha camoMm pJene? [lonpobyeM
pa3obpaTtbCsa B 3TOM BOMpoce.

KoHeyHO, uMMopTHble BOAOrpenHble KOTAbl obnajgatlT  psaaoMm
NnpemMyLLecTB, cpean KOTOpbIX MOXHO Ha3BaTb creaytowme:

® COBPEMEHHbIN AN3alH;

e ynobHble rabapuThl;

e MPOCTOTA 3KCNayaTauum mn o6CNyXmMBaHUS, KOTopas AOCTUraeTcs 3a
cyeT BCTPOEHHOM B annapaT aBTOMaTMKuM. HO 3TO nMpenmMmyLlecTBo, B CBOIO
ouyepeab, ABNSETCA U MMHYCOM, NOTOMY YTO BblEeAWY N3 CTPOS aBTOMATUKY
O4YeHb CJ/I0XKHO OTPEMOHTUPOBAaTb U HACTPOUTb;

® TO/IbKO 4YTO MNpUOBpeTeHHbIN KOTes MOXHO Cpa3y MOHTMpOBaTb MO
MeCTy aKCnayatauuu;

e 10BOJ/IbHO BbiCcOKUM KI4d;

e XOpOWWN YypoBeHb 6e3onacHOCTM 060pyaoOBaHUSA, OCHAaLLEHHOro
HECKONIbKUMUN CTEMNEHSMU 3aLMUThI.

K HepocTaTkaM arperatoB 3apybeXXHOro npou3BoACTBa OTHOCUTCH B
nepByr0 o4yepenb BbICOKas LeHa obopyAoBaHWUSA M MOHTaXa, BO3HMKatoLWas
M3-3a TOro, 4YTO BCE KOMIJIEKTYyLWmMe [O/DKHbI TOYHO COOTBETCTBOBATb
KayectBy camoro Kotna. [lpyMeHeHMe nNpu  yCTaHOBKe  [eLleBoro
obopyaoBaHUS 3HAYUTENBHO COKpallaeT CPOoK CNyxbbl BCerM OTONUTENbHOM
CUCTeMbl B AoMe. Ho, Kak M3BECTHO, €C/IM B MOMEHT MOKYMKW KOTeNn CTOUT
O4YeHb A0pOoro, TO B Npouecce aKcnayaTaumMm OH COKOHOMUT BaM CpeacTBa.

BooorpenHble KOTAbl, W3roToB/EHHbIE B ObIBWKX cCouUCTpaHax,
HECKO/IbKO JelweBne CBOMX 3anafHblX aHasnoros, XOTsS MO KayecTBy
HUCKO/IbKO UM He yCTynatoT.

Ewe oAHMM HefoCTaTKOM MMMOPTHLIX annapaToB SABNSETCHA TO, UTO OHWU
He MoryT adpdekTnBHO paboTaTb B YC0BMAX HECTAbUAbHOM Nodayuun rasa unm
3NeKTpo3Heprnn. Ho 3anagHble npousBoauTeENn CcTanm npucrnocabnmeaTb

cBoe obopynoBaHMe K pOCCUUCKUM ycnoBusaM paboTtbl. Tak, anoHckas dupma



«Rinnai» ©n HeMmeukas <«Viessmann» BbiNyCKalT BOAOrpPenHbIE KOTNbI,
KOTopble MOryT pabortaTb Npu HeCcTabunbHOW Nogadve TonamBea.
Huxe pacckaxeM O HEKOTOpbIX MNpoOU3BOAUTENSX  UMMOPTHOro

obopyaoBaHus Ans OTOMSIEHUS.

Kotnbl «Buderis» n «Vailant»

dupma «Buderis» cneumanusmpyeTcs Ha NPOU3BOACTBE OTOMUTENIbHOMO
obopynoBaHus, BAASCbL NMAEPOM MO U3FOTOBSIEHUIO YYTYHHbIX BOAOrPENHbIX
KOT/I0B CO BCTPOEHHbLIMW aTMOC(EPHbIMU N AYTbEBLIMU FrOpenKamu.

BbllweHa3BaHHasa KOMMaHWA BbiNyCKaeT rasoBble KOT/bl «Logano GE—
315», «Logano GE—515» (puc. 23), «Logano GE—615». Wx Tono4Has
Kamepa M3roToB/ieHa U3 cneumanbHOro aHTUKOPPO3UMHOIO ceporo vyryHa G
180 M, paspabotaHHOro atom cdupmon. NMNoMMMO 3TOro, B KOT/SAxX AAHHOrO
TUNa NpuMeHeHa HoBas TexHonorusa «Thermo-stream», nogaepXxuBarowas
TemnepaTypy BHYTPM KOTNa Ha CTabuibHOM ypOBHE, 4YTO, B CBOIO o4yepeib, He

Aa€T KOHAEHCATY 0CaXMBaATbCA HA CTEHKAX TennoobMeHHUKa.

Puc. 23. lasoBbin koTen «Logano GE-515»: 1 - nogatwowas AnHUSA

KoTna; 2 — OTBEepCTUsl BbiXxoda BOAbl; 3 - obpaTHas NUHUSA KoTna, 4 -



BepxHAa obeyanka; 5 — BTOpoM XoA4 MPOAYKTOB CropaHusl; 6 — TpeTun Xxopn
NpoAYyKTOB CropaHus; 7 — tonka (nepBbli X04 NPOAYKTOB CropaHus)
OcTbiBLLAS BOAa n3 obpaTtHoro  Tpyb6onposoaa MOCTOSIHHO
nepeMelunBaeTCsa C Harpetom BOAOW, 4YTO nMoOAHMMaeT TeMmnepaTypy
NMOBEPXHOCTUN, KOHTAKTUPYKOLWEN C OTONMUTeNbHbIMKM ra3amun. bnarogaps
NnpUMMeHeHnto paaHHon TexHonormn KI[ koTtna yeBenuumsaetrca A0 95%.
Ncnonb3yemMbin  3KOHOMUYHBLIA  HU3KOTEMMNEPATYPHbIN  pPEeXWUM OTOMNAEeHUs
MOYTM He JaeT NoTepb Ternsa, CHWXasi pacxod 3/eKTpoaHeprun. [OBuXeHue
AbIMOBbIX FA30B MAET NO TPEXXOAOBOMY MPUHLUMY, 3HAYUTENBHO YMeHbLUas

BpeAHble BbIGpOChblI B aTMOCdepy.

Puc. 24. BoassHOM KOHTYp YyryHHOM cekuun kotna «Logano GE-434»: 1
- TpybKKM nogaum XonogHom BoAbl; 2 — NOTOKW TEMNSI0MN BOAbI

Takxe 3Ta dupMa BbINyCKaeT 4YyryHHbin koTen «Logano GE—434»
(puc. 24), kotopbl npeacrtasnser cobon ABYXO6NOYHbLIA arperat C ABYMS

HEe3aBUCUMbIMW aTMOCHEPHBLIMU FrOpeKaMu.
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Puc. 25. Koten «Logano GE-215»: 1 — nocTynseHne XonogHown BoAbl U3

obpaTHOM NuMHKUK; 2 - nopawowas NMHUA; 3 — obpaTHas NuHKUSA; 4 — TpeTun
X004 NMPOAYKTOB CropaHusi; 5 — BTOpOM Xo4 NpOoAYyKTOB cropaHuda; 6 — Tonka:
nepBbl X04 NPOAYKTOB CropaHus

Bnoku cMoOHTMpOBaHbLI B 06LWeM Koprnyce, NO3TOMY O4HOBpPEMEeHHast ux
paboTa cooTBeTCTBYeT paboTe ABYX OTOMUTENbHbLIX KOTNOB. [aHHble 6510KM
KOHTaKTUPYT ApYr C APYrOM 3aAHUMU CTEHKaMU, a Mexay cobon coeamnHeHbl
Tpyb6amMy, Ha KOTOPbIX MMeeTCs MO ABa KOJbLEBbIX APOCCE/bHbIX KanaHa.
Kaxablh 610K OCHalleH OAHOM ra3oBOM rOpesikoM CO CBOEW annapaTypomn.
N3-3a npuMeHeHns BbllleHa3BaHHOW TexHonorum «Thermostream» oTnagaeTt
HeobXxoAMMOCTb  NoAAepXuBaTb  MOCTOSHHOE  3HAa4yeHWe  TemnepaTypbl

obpaTHOM BOAbI.
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Puc. 26. Koten «Logano SE»: 1 - nynbT ynpasBneHud; 2 - ABEpb
KOTNna; 3 — HanpasfAWMN d/1eMeHT BOASIHONO KOHTYpa; 4 — pama kotna; 5 -
Tennousonaunda; 6 - nojgawwas AuMHMA  KoTna; 7 —  wTyuep
npeaoxpaHuUTenbHOro knanaHa; 8 - obpaTtHasa JuHuMa Kotna; 9 -
KOMMNO3UTHbIE OTOoNUTEesIbHble noBepXHocTu; 10 — cHOOpHUK AbIMOBbLIX ra30B;
11 - peBU3MOHHOE OTBEpCTUe; 12 — KaMepa cropaHusa; 13 — cnyck BoAbl U3
kKoTna; 14 - ropenka; 15 - nnama ropesnkum

KoTnbl «Logano G—115» n «Logano G—215» (puc. 25) npeacrasnsawTt
cobon Hu3KOTEMMepaTypHble arperaTtbl, paboTalowme Ha XWAKOM TOonausee
(amstonnmeo). WX KoTenbHbIM 610K W3roToBfIeH U3 aHTUKOPPO3UMHOIO
ceporo yyryHa G 180 M. Kamepa cropaHus Tonamea npucnocobneHa noa
KOHUrypaumio nnamMmeHu. NpuMeHeHne NpuHUMNa TPexxon0BOro ABUMXKeHWUS
NPOAYKTOB CropaHus faeT BO3MOXHOCTb TOMJIMBY Cropatb MOSIHOCTbIO, a
BpeaHble BbI6pOChl B aTMOCdepy 3HAYNTENbHO CHUXKAIOTCA.

[JaHHbIA annapaT oOcCHaweH aganTUBHOM aBTOMATUYECKOWM CUCTEMOW
ynpaBneHus, MNOSHOCTbI OTK/K4YalLWen KoTesn, Korga HeT HeobxoamMocTw
nogorpeBaTb BO34YX B MOMELWEHUAX U OTCYTCTBYET MOTpebHOCTb B ropsiyen
Boge. K Takoro poaa KoTnos cocrtaenseT 96%.

Ha pwuc. 26 nokasaH cTanbHouM koTen <«Logano SE» c payTbeBou
ropenkoun, pabotalowmnin Ha rase wmam gmatonnmee. OH MMeeT crneuunanbHyto
NOBOPOTHYIO Kamepy cropaHuda. CTtanbHble KOTMbl pupMbl «Buderis» unmetoT
HU3KMe paboume TemnepaTypbl, ONTMMaNbHbIA MNpoOLEecC CropaHus TONUBA,

BO3MOXHOCTb MOJIHOFO OTK/OUYEHUS 06opyaoBaHus. Bce aTn npeuMyllecTBa



AenalT UX [0NroBeYHbIMU, 3KOHOMUYHBLIMKM W HALeXHbIMWU. Takume KOT/bl
6biBatOT MOWHOCTLIO 71—1600 KBT.

OaHnM m3 nnaepos B EBpone NO Npou3BOACTBY BOAOMPENHbLIX KOT/I0B
ABnsieTcsa Hemeukasa komnaHusa «Vaillant». ®upma wusrotasnuBaeT rasoBble
kotnel VC, VU, VU/1l. B Hactosiwee BpeMs Ha pPblHKE OTOMNUTENbHOro
obopynoBaHMA MOXHO BCTPETUTb M HOBEWLLIME Cepuu KOTNOB 3TOW (UPMBbI:
«Euro Pro» wn <«Euro Plus», B KOTOpbIX [AOBOJSIbHO MHOMO 3/1€KTPOHHOM
HAUYNHKN.

BogorpenHble KoTnbl <«Euro Pro» ocHaweHbl aucnneem ¢ 7
CBEeToAMoAaMn, KOTOpble MoKasbiBalOT COCTOSAHME annapaTta. lNoMumo 3Toro,
MMeeTCs KHOMKAa YyCTpaHeHUs OWMBKN B UCNOIHEHUM NporpaMMbl. Ha KoTnax
«Euro Plus» yctaHoBneHbl 3 cBeToaModa M KnaemaTtypa Cc 4 knasuwamu. Obe
3TN Mmogenun obnagatoT HebonbwmnMu rabaputamm, 6eclyMHOCTbIO B paboTe,
NPOCTbl B 06CNY>XMBAHUKU M 3KCMTyaTaumm n np.

Ewe dupmon «Vaillant» BbinyckarTca BoAOrpenHble rasoBble KOT/bl
HacTeHHOro ucnonHeHusa (cepum «Atmomax» M «Turbomax»). IDTn KOT/bl
paboTalT Kak Ha NPUPOAHOM, TaK N HA CXUMXEHHOM rase. OHM NpeacTaBnsAOT
cobon oaHO—- U ABYXKOHTYpPHble KOT/bl MOWHOCTbIO 12, 20, 24 n 28 kBT C
MOAYNSAUMOHHBIMKU  ropenkamu. [lOMMMO 3TOro, ABYXKOHTYpPHble KOT/bl
OCHaWeHbl (YHKUMEN «ropsiuMi nyck». [py ee BKAKYEHUM MOXHO cCpasy
NONyuYnUTb TrOpSAYY0 BOZY HYXHOM TemnepaTypbl. [ocTuraerca 3TO
cneaywouwmm obpasoM. Bo BpemMsa HarpeBaHusa BoAbl KOTes paboTaeT TONbKO B
3TOM HanpaBfeHWU, a OTOMSEeHME MNPOCTO BbIKAKOYAETCS. TakxXe OTonjeHune
MOXHO BbIK/IIOYMTb Ha BpeMs Tensaoro ce3oHa. B aToMm cny4yae koTten bypert
HarpeBaTb TOJIbKO BOAY.

[@30BbIn KOTesn «Atmomax» MMeeT OTKPbITYI KaMepy CropaHus, wu3
KOTOPOW eCcTeCTBEHHbIM 06pa3oM yaansTCca NpoAyKTbl CropaHusa Tonavea. B
HWXHEN 4YacTu arperarta, nNoa MOAYMSLMOHHOW T[OpesikoW, YCTaHOB/EeHa
oTpa)kaTenbHas MJacTUHKa, 3awuuarlwas oT neperpesBa OCHOBHbIe Y3/bl
KOT/a 1 HanpasasawoLwas NoCTynawwmn Bo3ayxX K ropenke. B cBa3m ¢ TeM 4To
3abop BO3ayxa, HeobxoauMmbln ana  addekTuBHOM  paboTbl  KOTNa,
npou3BoANTCSA U3 noMelleHusi, Heobxoammo obopyaoBaTb KOTeEs MPUTOYHOM

BeHTUNsAUMeNn. [biMOBble ra3sbl OyayT yAansTbCs €CTECTBEHHbIM NyTEM -



yepe3 AbiMoxoA. B pgaHHOM Mopenu KoTna wuMmeeTca crabunmsaTop T4rw,
KOTOPbIA CAYXUT Nperpagon, OTAENsWeNn ropenky OoT AbIMOBOM Tpyo6bl.
Kpome 3Toro, crabwunusatop TArM CAyXWUT OaTYMKOM BbIAENSAKOWMXCA MNpuU
ropeHun Tornsmea AbIMOBbIX ra3oB. OH OTKAKYUT KoTen 4yepe3 1—1,5 MuH
nocne TOro, KakK AbIMOBble ra3bl MNOSBATCA B BO34yXe OTanJMBaemoro
nomeLleHuns.

Y annapata <«Turbomax» wnMeeTcs 3akpblTas Kamepa CcropaHus
TOoMAMBa, OCHalleHHass CUCTEMOW MPUHYAUTENbHOrO YyaaneHus AbIMOBbIX
rasoB, T. €. B KaMepe YCTaHOBJ/IEH BEHTUIATOP. BEHTUNATOP TakXe CNy>XUT
ONa  [QOCTaBkM  BoO3ayxa K ropenke. [Ona Toro 4tobbl MOXHO 6b1710
KOHTposinpoBaTb paboTy KoTna, Ha HEM CMOHTMPOBAHO pefie AaBleHUus
Bo3ayxa. B cnyuae, Korga pasHoOCTb AaBfieHMs BO34yXa HeaocCTaTouHa, pene
He BKka4aeTcsa. Ecnn BO BpeMsa [encTBMSA annapata nojava Bo3gyxa
3HaUMTENbHO CHU3WUTCH, KOHTaKTbl pesie pa3OMKHYTCH, nojada rasa
NnpekpaTuTcad HeMeaNleHHO. YCTaHOBKA JaHHOrMO0 KoT/la BeCbMa MpocTa,
MO3TOMY €ro 4acto WCNonb3ywT nMNpuv  MoAepHM3aumm ycTapesLluero
OTOMUTENbHOro 0bopyaoBaHUA.

Ha obenx ™Momensx KOTNOB MMeETCA cucTeMbl 6e30nacHoOCTU: perne
AaBNeHna BO34yxa, AAaTUMKKM OTXOAALWMX ra3oB, AAaTUMKM pacxoga BoOAbl,
MOHU3ALUMOHHbIE 3/1eKTPOAbl, NpeaHa3HavYeHHble A8 KOHTPONs 3a ropeHuem
TonameBa wu T. A. Bce st npmbopbl B cnydae BO3HMKHOBEHWS MNOXapo-,
B3pbIBOOMNACHOM UAM N060N ApPYromn sKCTpeMasibHOM CUTyauunm HeMenseHHOo
OTKtOYaT KOTes.

BonbwuM NpenMyLecTBOM HaCTeHHbIX MoAenen BOAOrpPeMHbIX KOT0B
ABNSieTCA TO, UTO pacwmpuTenbHbin 6ak W UMPKYASUMOHHbIA  HAcocC

yCTaHOBJIEHbI BHYTPU arperaTa.



Fa3zoBble U XXNAKOTOMNJIMBHbIE KOT/Nbl «Viessmann»>»

Hemeukasa dupma «Viessmann», yuuTbiBas Bce 0CObeHHOCTM mnogauun
raza B Poccumn, npom3BoAUT YyryHHble BOAOrpenHble KOTJ/ibl C MOBbILEHHOMN
HageXHOCTbD W  YBEJNIMYEHHbIM CpPOKOM cnyxbbl. KoTnbl paboTatoT
aBTOMaTM4YeCKN, 4YTO AaeT BO3MOXHOCTb He KOHTPOAMPOBaTb MX C/IULLKOM
yacTo.

CaMbIMW ONMTUMANbHbIMW MOAENSAMU AN POCCUNCKOrO pbiHKA SBASKOTCSA
«Vitogas—100» u «Vitorond—200».

MepBbi N3 HUX NpeacTaBnseT cobon rasoBbli KOTEN MOLWHOCTbO 11—
144 kBT, c Hu3kom Temnepatypon wn KMA 92%. [pu um3rotoBneHuu
KoTenbHoro 6sio0ka 6bl1 MCNONb30BaH cneumanbHblM cepbin 4YyryH. Koten
OCHalleH aTMochepHOW ropenikon C npeaBapuTelbHbIM CMELIEHNEM, KOTopas
pe3KO CHMXaeT YpoBeHb BpeaHbiX BblI6bpocoB B artmocdepy. Arperart
«Vitogas—100» obnagaet cneaywwmmm rabaputHbIMM pasMmepamMun: BbliCOTa —
845 MM, gnvHa - 844 MM, wmpuHa - 500—1110 MM. B Tabn. 24 AaHbl
TEXHUYECKMNE XapaKTePUCTUKM 3TOro annapara.

Tabnuua 24

TexHnuyeckme xapakrtepucTtukm kotna «Vitogas—100»

Momuocts, kBT | 11 1 15 | 18 u 22 29 a5 | 42 458 60

Macca, kr 10 124 (48 | 170 | 194 [ 218 | 264

BuecTuMocTh i

7,6 9,7 11,7 13,8 15,9]17,9] 21,9
KOTHa, 1

«Vitorond—200» - 3TO HM3KOTeMNepaTypHbIN arperaTt, OCHALWEHHbIN
XXUOKOTOMNIMBHOM TFOpPENKOM W KOTeNbHbIM ON0OKOM, W3roTOBSIEHHbIM U3
cneumanbHOro YyyryHa ¢ roMOreHHom Kpuctanamyeckon CTpyKTypon. B cBa3m
C 3TUM CpOK cnyxbbl KOTNa 3HauuTenbHO yanuHsietcs, a KM/ so3pacraeTt Ao
93%. Y 3TOro KOT/Nla TakXe BeCbMa OLWYTUMO CHUXEH YpoBeHb Bbibpoca
BpeAHbIX BelWeCcTB B OKpyXxawwyt cpegy. lMoMuMo 3TOro, KoTesn uMmeer
cuctemy «Jet Flow», KoTOpass paBHOMEpHO pacrnpeaenseTr TemnepaTypy,
CHMXaeT ypoBeHb 06pa3oBaHMsA U OCaXAeHUs KOHAEeHcaTa AaXe B YCNOBUAX
HWU3KOW TeMnepaTypbl TENJIOHOCUTENS.

B Tabn. 25 ykasaHbl HEKOTOpblE TEXHUYECKME XapaKTEPUCTMKKN KOTNa.



Tabnuua 25

TexHunuyeckme xapakrepuctukm kotna «Vitorond—200>»

Mo~ [abapuTHBIE pasMephl
BMecTHMOCTE
HOCTE, {(IMHHA * MIHPHHA * BRI- Macca, kr
KoTna, 1

kBT CcoTa), MM
15u 18 855 = 500 x 900 150 27

22 Q00 = 500 = 900 188 a5
27 m 33 1130 = 500 = 900 225 44

40 887 % 5T0= 1133 238 a0

50 1011 = 570 = 1133 290 6l

63 1135 570 = 1133 340 Th

YyryHHble koT/bl «De Dietrich»

®paHuy3sckaa dupma «De Dietrich» B HacTodwee BpeMsa cumTaeTcs
OAHWUM W3 J/NAEPOB B MNPOM3BOACTBE OTOMUTENIbHOro obopyaoBaHus. B
ACCOPTUMEHT BbINYCKAaeMoOM MpoAYyKLUMN BXOASAT UYYryHHble KOT/lbl MOLWHOCTbIO
12—1500 kBT € XnAKOTOM/IMBHbIMU U ra3oBbIMU ropesikammn. Kopnycbl KOT/10B
M3roTaBnMBaKTCa M3  0cob60Oro 31aCTUYHONO 3BTEKTUYECKOro  4yryHa.
HecMOoTpss Ha TO 4UTO KOMMOHEHTbI, BXOASWME B COCTAB TaKOro 4yryHa,
TyronnaeBkue, caM UYyryH UWMeeT HU3KYK TemnepaTtypy njaaBAeHus.
ObopypoBaHue, U3roToBAEHHOE M3 AAaHHOro 4vyryHa, obnagaer cnegyrowmmm
0COBEeHHOCTAMN:

® BbICOKOM KOPPO3MOHHOM CTOMKOCTbIO;

® HaAEeXHOW paboTon nNpm HebONbLNX 3HAYEHUSAX HArpy30K;

® NNINTENbHbIM CPOKOM 3KCMslyaTaumn. HekoTopble MoAesin KOT/10B 3TOMU
(dnpMbl OCHaLLEHBbI

afanTUBHOM  CUCTEMOW  yMnpaBfieHUs, KOTopasd  CaMOCTOSATENbHO
npoBoaMT aHanu3a cBoen pabotbl 3a 10 AHEM M HA OCHOBAHUW AAHHbIX
aHanmsa BbiCTpamBaeT rpaduk 6onee 3KOHOMUYHOM pabOTbl OTOMUTENbHbIX

npubopos..



Mocne TOro kKak cneuuannucTol GupMbl paspaboTannm U yCTaHOBUAM Ha
KOT/bl 3/eKTPOHHYK naHenb «Diematic-m Delta», mnx dyHKUMOHaNbHbIE
BO3MOXHOCTU pe3KOo BO3pocnn. [laHHas naHenb aBTOMATUYeCKW yrnpasnsieT
CUCTEeMaMW OTOMJIEHMS U ropsyero BOAOCHAbXeHus, oThasBas npuopuTeT
OAHOW M3 HUX WKW 3anyckasd uMx napannenbHo. [pu nocrtaBke arperaTtoB Ha
POCCUNCKNIN PbIHOK OHW CHabxalTCcsl AManoroBbiM YCTPOMCTBOM Ha PYyCCKOM
a3blke. NaHenb «Diematic-m Delta» ogHOBpeMeHHO OcyLWwecTBASEeT KOHTPOJ1b

3a 10 n 6onee otonuTenbHbIMKM Npubopamu.

FaszoBbin KoTten «Rinnal>»

«Rinnal» - 3T0 sanoHckasa dupMa, npom3BoasLLas OTOMUTENbHYIO
TexHuky. CaMbiM BOCTpebOBaHHbIM arperatoM Ha pPOCCUUCKOM pblIHKE
ABNSIeTCA ABYXKOHTYPHbIM HACTeHHbIM KoTen <«Rinnal», koTopbin ¢dupma
aZanTMpoBana K HaluM ycnoBusaM. HecMoTps Ha nepenagbl AaBfieHUs ras3a B
MarucTtpasbHOM cucteMme, 3TOT KoTen pabortaeTt 6e3 cboeB. [TOMMMO 3TOro, OH
obnagaeT U TaKMMM NONOXUTENbHBIMW KayeCcTBaMu, Kak:

e Hebonbwme rabapuUTHble pa3Mepsbl, galowme BO3MOXHOCTb pa3sMelwaTb
€ero Ha KyXHe Wau B BaHHOW KOMHaTe;

e 0cobass KOHCTpPYKUUSI BEHTUNISSTOPHOW roOpenku, Mno3BonslWwas ewn
paboTaTtb 6eCWwyMHO;

e NpUHyAuUTENbHOE YyJaneHne [AbIMOBbIX ra30B 4epe3 [AbIMOXO0A
crneunanbHON KOHCTPYKLUU;

® BO3MOXHOCTb aBTOMAaTU4YeCKU peryampoBaTb MOLWHOCTb KoTna (oT 25
Ao 100%), 4TO AaeT BO3MOXHOCTb 3HAYUTENbHO CHU3UTb pacxod rasa wu
YBENUYNTb CPOK 3KCMyaTauum Tens1i00bMeHHUKa;

® MOJIHOE CropaHme TOMN/NBA;

® ANNTENbHbIA CPOK CNYXObl M HAAEXHOCTb IKCNyaTauunun.

[JaHHasa Mopenb KoTna MoOXeT paboTaTb Kak Ha NMpUPOAHOM, TaK U Ha
CKMXXEHHOM rase.

B Tabn. 26 gaHbl TEXHUYECKME XapaKTEPUCTMKKN 3TOrO KOTNa.



Tabnuua 26

TexHUYeckme XxapakTepucTUKM HaCTEHHOro rasoBoro kortsa «Rinnal»

Maomwank OTAIUTHEAEMOTC TIOMEILEHWA, M* Mo 420
KIa, % 04097
Maceca, kT 32
Ew;;t;:;;:rm pa3Mephl, MM: 600

Lu11pmh-|-1 440
[
& 266
rySHHA
MuHHManeHOe TapTeHHe rasa, mbap k)

ABYXKOHTYpPHbIe€ KOT/bl «Olympia»

tOxxHokopenckasa dupma «Olympia» wn3rotaBnMBaeT HACTEHHbIE U
HanofNbHble KOT/Mbl, paboTawwme Ha Au3enibHOM Tonamee W rase. OHu
npeaHasHayveHbl gna oborpesa n ropsyero BoOA0CHabXeHMs AOMOB Niowanbto
100—7000 ™M2. Ha paHHbIX arperatax YCTaHOBJIEHbl TOpenkn C
TypboHaanyBOM, KOTOpble MO3BOASAKT TOMAMBY Cropatb MpaKTU4ecKu
NONHOCTbIO. TemnepaTypa BOAbl W BO34yxa perynmpyercss aBTOMAaTUYeECKMW,
cornacHo 3agaHHbIM napameTpaM. [ns paboTbl KOTNOB npeaycMOTpeHo 4
pexunMma:

e 0ObIYHbIN;

® PEepPbLIBUCTbIN MO BPEMEHMU;

® B OTCYTCTBME XO35EB;

® B OTCYTCTBME ropsiyero BoA0CHabXeHus.

Boinyckaemble ¢upmon «Olympia» rasoBble KOT/bl OCHALAKTCAH
CUCTEMOM 3alWMTbl, KOTOpAsi UMeeT HECKO/IbKO CTEMNEHEN:

- ABOMHAas 3aliuTa OT Neperpesa;

- 3aluTa oT npoMep3aHusa (Npu TemnepaTtype TernsioHocuTensa Huxe 5°
C KoTen aBTOMaTUYeCKKN BKJOYaeTCs);

— KOHTPOJIb NJIAMEHN B KaMepe CropaHums.



BoporpenHbie kotnbl «Dakon>»

BoporpenHble koOTnbl 4yewckon ¢dupmbl «Dakon» MoryT pabotatb Ha
BCeX BMAax Tonnmea: TBEpAOM, raszoobpasHoOM, AM3ENbHOM, 3/1EKTPUYECKOM.
AnnapaTbl BbIMYyCKATCA MOLWHOCTbLIO OT 4 A0 3500 kKBT. OCHOBHbIE Yy3Mbl 3TUX
KOT/10B N3roTaBMBAKOTCS HEKOTOPbIMW €BPONENCKUMN hupMamu.

HanonbHble KOTAbl cepun NM oOCHaweHbl CMEHHOW T[Openkown,
paboTalowen Ha rase wn xuagkom Tonnmee. OHWM npeaHasHauveHbl A4
OTOMJ/IEHUS 34aHUN C TennonoTepsmun, coctasnsarowmmm 15—3000 kBT. KA
arperatoB coctasnseTt 93%. B Tabn. 27 aaHbl TEXHUYECKME XapaKTepUCTUKHK
AAHHbIX annapaTos..

Tabnuua 27
TexHnYyeckme xapakTepuMCTUKUN HanoJibHbIX KOT/IOB CO CMEHHOM

ropenkoin ¢pupmbl «Dakon>»

ladapHTHEIE pai-
¥ [ MolHOCTE, Macca. Kr Mephl { BEICOTA X
kBT MIHPHHA ¥ Ty OH-

Ha), MM
MM 25 15-25 140 710 = 510 = B35
MM 45 30—45 210 030 2 510 = 955
MM 90 77—-90 400 1075 = 750 = 1190

HanonbHble razosBble KOTblI cepun «Gleko» ¢ aTMochepHon ropesikom u
YYFYHHbIM KOPMycoM W KOTAbl «Plux» CcO CTanbHbIM KOpMNycoM. [laHHble
annapaTbl MMeKT TepMoCcTaT MPOTUB 3aMep3aHud, a TakXe AaTuuK THry,
oTBeyawwmn 3a 6e30nacHOCTb M HaAexXHoCTb obopyaoBaHuda. Kl 3Tmux
KoTnoB coctaBnsiet 92%. B Tabn. 28 paHbl TeXHUMYECcKMe XapaKTepucTuKu

3TUX arperaTtos.



Tabnuua 28

TexHn4YecKkme XxapakKTepucTuKM HamnoJibHbIX ra3oBbiX KOT/IOB C

aTMmocdepHoun ropenkoun pmpmbl «Dakon>»

- . JaBHCH-
[abapUTHEIE pazMe-
Maom- MOCTh
ra) ) ) Macca, | pel (BEICOTA X 1LIH- )
Mapka kotna HOCTE, - OT =1e-
KT pHHA * TIyEHHa),
kBT KETpHuE-
MM
CTRA
P 18 lux HL 11—-18 82 B840 2 200 = 670 T
P 30 lux HL [5—30 122 840 = 410 =670 +
P30 hx Z [5—30 122 B840 = 410 =670 —
GL 40 EKO 40 162 B840 = 650 = 635 +

[BYXKOHTYpHble HAacTeHHble rasoBble KoTnbl cepun DUA npeacraBnsaoTt

cobon arperaTtbl, UCMOSIb3yeMble AN OTOM/IEHMNS U ropsayero BoAOCHabXeHus

3a4aHun nnowaabto Ao 300 M2. KN4 atnux kotnos cocTtaBnsaer 93%. B 1abn.

29 paHbl TeXHU4Yeckumne XapakKTepuUCTmkKm 3Tnx KOT10B.



Tabnuua 29

TexHnyeckme xapakTepucTMKmM HaCTeHHbIX KOoT/10B (pnpMmbl «Dakon»

Mo M [aGapuTHbBIE
Mapka KOTIa | HOCTB, ca, pasMepsl (B- | o rary
kBT o COTa * IHPHHA
* TNYOHHA), MM
DUA 24 CK 0—24 42 880 % 450 % 345 EctecTren-
Has
DUA 24 CT | 9-24 47 | 880 %450 x 345 | TIPHHYIH-
TeNLHAa
DUA 30 CK 1330 30 880 = 520 » 385 EctecTRen-
Hast
DUA 3 CT 13—=30 35 S8R0 » 520 % 385 "pHH'_'r'_'[,H—
TeNbHas
DUA 28 BE 12—28 {2 880 % 600 % 475 EctecTReH-
Has
DUA 28 BT 12—28 a0 BR0 % 600 = 475 Mpunyzn-
TeNbHasd

TBepaoTtonamBHble KOTNAbl cepun DOR uMerT MOAEPHU3UPOBAHHYIO
KaMmepy CropaHus TOomnamBa M HOBYKD CUCTEMY KOJIOCHUKOB. bnarogapsa aTum
HOBLWIEeCTBaM TOMJIMBO CropaeT npakKTU4YeCcKn NOSTHOCTbIO.

TeepagoTonamBHble KOTAbl cepun «Gasogen» dupMa NpomnsBoaUT
COBCeEM HenaBHO. B oTnuMuMe OT CBOMX nMpeawecTBEHHUKOB 3TU KOT/bl
paboTaloT Ha JApeBecHOM rase no npuHUMNY MUPOAN3HOINO CXXUraHUS
aApeBecuHbl. [lpu cropaHun ApeBecuHbl He obpa3yeTcsa caxa WM ocTaeTcs
MUHUMaNbHOEe KonunyecTtBo 30/bl. KI1[ Takoro poga annapaToB 3HAYUTENbHO
Bbllle TPAaAULMOHHbLIX TBEPAOTOM/IMBHLIX KOTNOB U cocTasnsieT 85%. B Tabn.
30 paHbl TeXHU4YecKMe XapaKTepUCTUKU TBEpAOTOMJIMBHLIX KOT/IOB Cepumn

DOR n «Gasogen».



Tabnuua 30

TexHnYeckme xapakTepuCcTMKun TBEpAOTON/IMBHbIX KOT/I0B (pMpMbl

«Dakon»
ladapuTHEE
T ) . . — pasMeprl (BEI-
|'"r|:1|_‘|]\:.1 KOT MomHocTs, KM % Macca, B T
na kBT KT _
Ha = MIyoHHAa),
MM
DOR 12 5—12 T4—86 158 Q20 = 424 = 691
DOR 20 6—20 7283 200 1040 = 526 = 730
DOR 32 [0—32 7283 240 1040 = 526 = 830
DOR 45 D [8—45 T73-82 320 1045 = 688 = R64
Gasogen 24 10—24 TH—83 350 1380 x 60 x 1175

onekTpuyeckme KoTnbl cepun PTE npeactasnstoT cobon annaparhl,
npeaHasHavyeHHble ans oborpeBa HebONbLWMX MO pa3MepaM XWbIX AOMOB
(koTTemXxen, gady v KBaptup) ¢ Tennonotepsimm ot 4 o 60 kBT. aHHbIK TUN
KOT/I0B — 3TO annapaTbl C MHOrOCTYyrMeH4YaTbIM MPUHLKUMNOM AENCTBUSA, falolime
BO3MOXHOCTb 3KOHOMWUTb 3/IEKTPO3HEPruto, 0cobeHHO B Mexce3oHbe. Kl
3TUX KOT/IOB cocTaBnsetr npumepHo 98%. B Tabn. 31 pgaHbl TexHuU4yeckue

XapaKTepucTmnkn Kotnos cepun PTE.



Tabnuua 31

TexHnueckme XxapaKTepUCTUKU NIEKTPUYECKUX KOTNOB (hUpMbl

«Dakon»
laGapuTHLIE :
el ) o Crannapt-
Mac- | pasmeps! {BrICO-
o MouwHoCTE, . . p Had
Mapka koTna CryneHu AMeKTPONMUTAHKE | ca, Ta % WHPH-
kBT : KOMTUIEKTa-
Kl Ha * rayoH-
LK
Ha), MM
PTE-4M 4.5 4.5
PTE-8M 8 68 Oma-,
Tpexdaiioe
PTE-10M 10,5 6—10,5
40 620 % 515 % 245 Hacoc
PTE-14M 14 b—12—14
PTE-16M 16,5 f—12—16,5 Tpexdaznoe
PTE-18M L8 b—12—18
PTE-L 6M 6 b
. Hacoc,
PTE-L 10M 10,5 6—10,5 Oxpio-, g
TpexdazHoe 55 GO0 = 586 % 374 paciru-
PTE-L 12M 12 6—12 PHTET k-
HEI Gak
PTE-L 18M 18 h—12—18 TpexdasHoe
PTE-7 T.5 1.5
PTE-9 9,5 7,5-9,5 i 582 x 822 x 300
TpexdazHoe
PTE-12 12 7,5-12
PTE-17 17 7,5—-15-17
PTE-22 2.5 7.5-15-22,5
a0
PTE-24 24.5 15-22,5-245
Tpexdaznoe
PTE-30 30 15—22,5-30
PTE-45 45 15-30—45
&7 {22 = 822 = 300 Hacoc
PTE-60 ] 15—30—45-60
dnekTpuyeckue kotnbl «Kospel»
Nonbckasd chpMa <<Kospe|>> BbIMYCKAET 3SJIEKTPpNYECKHNE KOT/bl

MOLWHOCTbIO OT 4 a0 24 kBT

TEXHONOMMAM C NpUMEHEHNEM KOMMNMNEKTYHOLWNX U3 Pa3HbIX CTPaH.

OHM wum3roTtaB/MBaKTCA MO 3anafHbIM

Ecnn B AoMe mMeeTca aBTOHOMHOE LEeHTpanbHoe OoTonneHue, cnenyer

6bpatb koTen EPCO, y KoToporo AoBOsibHO BbliCOKOe 3HaudeHune KI[. ArperaTt

MMeeT 3MEeKTPOHHYIO MNaHenb YrpaB/ieHMs, Ha KOTOPOM €CTb BCE pPeXUMbl

paboTbl KOTNa M yKasaTenb TemnepaTypbl TEnJ0HOCUTENS.

Kpome 3T10r0,




annapat OCHaWeH BbIHOCHbIM HeaenbHbIM MNporpaMMaTopoM TeMnepaTypbl
BO34yXa, Aalolero BO3MOXHOCTb MNoAAepXMBaTb MOCTOSIHHYHO TeMmnepaTtypy
BO3ayxa B o6orpeBaeMoM MNoMeLLEHNN HE3ABUCUMO OT NOroAHbIX YC/TOBUN.
OcCHOBHOM y3en arperata — HarpeBaTeflbHblI — U3FOTOB/EH M3 MeaMW.
OTO 3HauuTeNnbHO YMeHblwaeT obpa3oBaHuMe Hakunu. Bce BoaHble
coeaMHEHNS UMEIOT NapOHUTOBbIE NPOKAAAKN. DTO cAenaHo Ans Toro, 4tobbl

MOXHO 6blN10 NPUMEHSATbL @aHTUHPU3 Ha OCHOBE STUJIEHTIMKONS.

OTonuTtenbHblie Npubopbl

OTK YCTPOMUCTBA npeacrtasnatoT cobon npubopbl Ana nepegaym Tenna oT
TennoHocuTens B oborpeBaemMoe nomeuweHune. Ecnm  6bl He 6bl10
oTonNuUTENbHbIX NpUBGOPOB, TO TENJIOHOCUTENDL BNYCTYH UMPKYyAuposan 6bl No
TpybaM, He3HauUUTEeNbHO OTAaBas Tenso.

Tennonepepatowas cnoCobHOCTb OTOMUTENbHOrO npubopa 3aBUCUT OT
naowaan ero HarpeBaTefibHOM MOBEPXHOCTU, KOTOpasi, B CBOK o4epeab,
obycnoBneHa BuaoM npubopa, ero MecCTOHaxOXAEeHMEeM U  CXeMou
npucoegnHeHns kK TpybonpoBoay. Xopowwuin oTonuTenbHblin npubop oTaaet
yepes eaAuvHUUY nMaowaan HarpesBaTebHOW MOBEPXHOCTU MaKCUMManbHOE

KOJTM4YECTBO TEra.

\

Puc. 27. TlloTokm Tennonepegaynm oT npubopa, pacnonOXEHHOro y

BHELWIHEro orpaxageHnd aoMma. Oon - TENONOTEPN TMNMOMELLEHNA, OI'Ip -



Tennootaa4ya otonutenbHoro npubopa; OTp. — TennooTtaada Tpy6; Omon. -
AononHuTenbHble TennonoTtepu; OT - Tensonepegada oOT TenaoOHOCUTENS
(Boabl); tB — BHYTpeHHSs TeMnepaTypa; 1:H — HapyXHas TeMnepaTypa; 1Bbix
- BbIXOAHAsa TeMnepaTtypa HarpeTom Boabl

Ons Toro 4ytobbl BblYUMCIUTL Tpebyemylo TennooTtaady, HY>XHO 3HaTb
3Ha4YeHMe TennonoTepb KaXaoro OTAeNbHOro noMelweHus. TennooTaada
AO/HDKHA nNpeBblWaTb Tensonotepu. BenunumHy AOMNOMHUTENbHbIX MNOTepb
MOXHO BblYMCAUTb No opMyne:

Qaon = QT + Qn, rae Qaon. — gonosHuUTeNbHble Tennonotepu; (QT -
TennooTaaya oT TensioHocuTens; Qn — TenaonoTepmn NoOMeLLeHUs.

Mpn OTKPbLITON NpoKNagke OTONUTENbHOro Tpybonposoaa NMOBEPXHOCTb
Tpy6 O6yaer A[OMOMHUTENBLHOW HarpeBaTelbHOWM MOBEPXHOCTbIO, KOTOPYHO
cneanyeTr yuymTbiBaTb MNpU pacyeTe MOWHOCTU OTonMUTeNbHbIX NpuboposB. Ha
puc. 27 nokasaHbl NOTOKM Tensonepenayu.

Heobxoanmasa TennooTaaydya U KOJAMYECTBO OTOMUTENbHbIX NpuMbOpoB B

nomMeweHnm Hanpamyr 3aBNCAT OT YMC/la OKOH B KOMHaTE.

LLaaswee oTonneHume

B HacToswee BpeMs B eBPOMNENCKUX CTpaHax pacnpocTpaHeHa Tak
Ha3blBaemMasi KoHuenuusa wagauwero otonneHus. O6blyHble OTOonUTEesIbHbIE
CUCTEMbl HebnaronpusaTHO CKa3blBAlOTCHd Ha MWUKPOKIMMATE MOMELEHUHN,
NnOTOMY 4TO TeMnepaTypa HarpesBaTesibHOM MOBEPXHOCTU OTOMNUTENbHbIX
npubopoB BbICYLUMBAET BO3A4yX W 3nekTpusyeTr ero. [loMMMO 3TOro, Ha
paguatopax ocefaeT nMbllb, KOTOpass MOTOKaMuM Tenaoro Bo3gyxa
NnogHMMaeTCsa U HauMHaeT UMpPKYAInMpoBaTb NO KOMHaTe. CMbHO HarpeBasiCb
Ha oTonuUTeNnbHbIX nNpubopax, Nblb pas3fnaraeTcsas Ha 3/eMeHTbl, cpeau
KOTOPbIX UMEKTCA BpeAHble A8 YenoBeYyecKoro opraHm3aMa sewecTtsa. Hy um
KOHEYHO, O HarpeTbi OTONUTENIbHbIN NPUBOP MOXHO 06XKeubcs.

NMpuMeHeHMe wWaaswero OTOMJIeHUs KakK pa3 M MNOo3BOMASET pewnTb
MHOrme u3 3Tnx npobnem. TemMnepaTtypa HarpeBaTeSlbHOM MOBEPXHOCTU MpwU
3TOM cucteme He npeBblwaer 40—45° C. [Ona co3gaHuMsa  HY>XHOW

Temnepatypbl B o060rpeBaeMoM MOMELWEHUN MJoWadb OTONUTENbHbIX



npubopoB yBennumeaeTcs B 2,5 pasa, T. €. Ha pagmaTopax yCTaHaBIMBaKTCS

AononHuTesnbHble pebpa.

Bbi6op oTtonutTenbHbiX Npubopos

Mpexae 4YeM noKynaTb OTONUTENbHblE NpPUBOPbI, HYXHO 06paTUTb

BHMMaHWE Ha cneayrLllee:

cnocob npoknaakm TpybonpoBoAOB — OTKPbITbIA UNN 3aKPbITbIN;

TUN U KOHPUrypaumsa oTonUTesIbHON CUCTEMBI;

Ka4eCTBO TEMNJIOHOCUTENA,

YypOBEHb paboyero gaBfeHUss B CUCTEME OTOMJIEHUS ;

niaHNpoBKa AOMa,

0COB6EHHOCTU TEMIOBOro peXnMa NoMeLLEHNA;

MecTopacrnosioXXeHne u Bpems npebbiBaHnsa ntogen B oborpeBaeMbix
KOMHaTax;

— Ha3Ha4yeHue oTonuTesIbHbIX NpUbOpPOB;

— TeXHUYecKMe XapakTepuCcTUKM OTonuTesIbHbIX NpUbOpOB.

B npouecce akcnnyaTtaumm otonuTenbHbIX MPMOBOPOB MOryT NOSABUTbLCS:

® KOPPO3US BHELIHUX NOBEPXHOCTEMN;

® XMMMYECKas U  2NeKTpoOXMMMYeckass KOpPpO3Us  BHYTPEHHUX
NnoBEepPXHOCTEMN;

* rMapasanyecKkme yaapeol.

B cBS3M C 3TUM K OoTONUTENbHBIM NpubopaM NpeabsBASAITCA AOBOJSIbHO
cTporue TpeboBaHus. MNpubop AoMKeEH:

- BblAepXuBaTb ruapasanyeckue ypapbl, KOTOpble BO3HWKAKT B
npouecce UCNbITaHUS OTONUTENbHOW CUCTEMDI;

— 6bITb YCTOMUYMBbBIM KO BCEM BUAAM KOPPO3UN.

Pabouee u ucnbiTaTesibHOE AaBfieHME — 3TO CaMbl BaXXHbIM Nnoka3aTenb
OTOMUTENbHON cucTeMbl. B Hawewn CcTpaHe wucCnbITaTeNlbHOE [AaBlieHne
yBenmumneaetca He Ha 30%, kak B EBpone, a Ha 55—60% (npumepHo 15
aTM). B CBA3KM C 3TUM HeKoTopble TuMnbl 3apybeXXHbiX OTONUTENbHbIX

Npn60opoB BbIXOAAT U3 CTPOSI, HE BblAEPXXAB TAaKOro AaBNEHUS.



TpeboBaHus K oTONUTENbHbIM Npubopam

Bce TpeboBaHus, npeabsiBNSEMble K OTOMUTENbHbLIM Mnpubopam,
YC/IOBHO MOXHO pa3aenmTb Ha HECKOJIbKO FPpynn: CaHUTapHO-TMrMeHn4Yeckue,
3KOHOMUYECKMe, ApPXUTEKTYPHO-CTPOUTESbHbIE, NpoOn3BOACTBEHHO-
MOHTaXHble, 3KCMnJlyaTauuoHHble, TennoTexXHUYecKue. Bcem 3TUM
TpeboBaHUAM AO/MKHbI OTBEYaTb OTONUTENbHblE NpMbopbl HE3aBUCUMO OT
BMAa, MOLWHOCTU M MecToHaxoXaeHus. Tenepb noapobHee pasbepemcs B
rpynnax tTpebosaHun.

CaHunTapHoO-rMrmeHnyeckas. B aty rpynny BxoAaT creaylowmne NyHKTbl:

* HM3Kas TemnepaTypa Kopnyca;

e HauMeHblas nMJowaab TrOPM3OHTANIbHOM  MOBEPXHOCTU AN
YMEHbLUEHUS OTIOXKEHUSA MNbIN;

® NOCTYMHOCTb OTONUTENBHOrO Npnbopa 1 orpaxkaaroLmnx NoOBEPXHOCTEN
BOKPYI HEro Ans OYMCTKU OT MbINw.

JKoHoMmnyeckasi. OCHOBHbIE KpUTEPUN:

e ONTUManbHas CTOMMOCTb caMoro npubopa n paboT No ero ycraHoBKe
M 3KCnnyatauuu;

e HaMMeHblUMN pacxonq MeTasa. ApXUTEKTYPHO-CTpoOUTENbHas.
OTtonutenbHbie NpubOpbI AAHHOW rpynnbl AOMXKHbI UMETD:

® 3CTETUYHbIN BHELUHWNIN BUA;

e HebonblKne rabapmnTHble pa3mepbl.

B HacTosilee BpeMs MHOrme npeanoymTaloT yCTaHaB/AMBaTb B JAOMe
KOMMNAKTHbIE OTOMUTENbHbIE Npubopbl, MOTOMY 4YTO MX MOXHO yb6bpaTb B
wKadbl, YKPbITb 3@ AEKOPATUBHbIMM MaHenamm wn np. [MostoMmy duUpmbl-
NpPoOM3BOANTENN, OTKAMKAsACb Ha TpeboBaHMsA NoOKynaTenen, crapatoTcs

n3rotaenuneaTtb 6onee MMWMHWATIOPHbIE arperarThbl.

NMpou3zBoAaCTBEHHO-MOHTaXKHafA. OCHOBHbIE KpUTEepumn:

e HauMMeHblUNe TpyAo3aTpaTbl NpU YCTAaHOBKE, Hanaake, peryMpoBKe.

210 06yCcNnoBeHO MakCMManbHOM MexaHusauunen pabor;



e [OCTAaTO4YHas MexaHu4yeckass MPOYHOCTb. DKCMsyaTauMoOHHas.
Mpnbopbl 3TOW rpynnbl UMEIOT

cnepymouwme Kputepun:

® TEnJ0yYCTONYNBOCTD;

® BO3MOXHOCTb perysinpoBaTb TeN00TAQuyY;

e BOAOHEMNPOHMLAEMOCTb MpWU npeaesibHO AOMNYCTUMOM B paboumx
YCNOBUSAX TMAPOCTaTUYECKOM AaBfIEHUMN.

OTonuTenbHbIE npmbopsl TENN0TEXHUYECKON rpynnbl UMeroT
HamboNbWy MNAOTHOCTb YAENbHOro TEN/0BOro MoToKa, NMpMXoasierocs Ha

eanHunuy nnowagn.

PasMmewieHmne oTonutenbHbiX Npubopos

Ha puc. 28 nokasaHbl BapuaHTbl YCTaHOBKW OTOMUTESIbHbIX MPMBOPOB.
Kak npaBuno, nx MOHTUPYIOT B CTEHHbIX HULWAaX MoA OKHaMu, pacnonaratoT
BAOJSIb CTEH, HABELWMBAOT B OOMH UMW ABa pAAa, pacrnosiaratoT OTKPLITO Uamn
3a AEeKOPATUBHbLIMU MaHENsIMu.

Mpu ycnosun, ecnn oTonuUTeNbHble Npubopbl yCTaHaBMBAKTCA B 2
psia Win B CTEHHOW HuWwe, njowanb WX HarpeBaTe/lbHOM MOBEPXHOCTH
AO/MKHa 6bITb yBenuyeHa npmMepHo Ha 5%. DTO AacT BO3MOXHOCTb UMETb
HeobxoauMyto TennooTaady. Ecnu npmbopbl MOHTUPYIOTCS 3@ NaHensiMu,
naowanb HarpeBaTeNbHOM MOBEPXHOCTU HYXHO yMeHbWwuTb Ha 10%, T. K. B
3TOM c/ny4dae TennooTaaya o06blyHO yBenuumBaeTcsd. PacnonoxeHue
OTOMUTENbHbIX MNPUOOPOB B AEKOPATMBHbLIX LWKadax ynydlwaeT UHTepbep
noMeLLeHns, HO TenaooTAada 3HauMTebHO CHMXaeTcsa (NpuMepHo Ha 12%).

CaMbIM pacnpoCTpaHeHHbIM BapMaHTOM YCTaHOBKM NpubopoB siBNseTcs
pasMeLlleHne ux BAOJIb HAPYXHbIX CTEH NoA OKHaMu. B 3TOM criyyae HyXHO
yUuTbIBaTb CNneayrowme MOMEHTbI:

- ANIMHaA oTonuTenbHoro npubopa ponxHa coctasnate 50—75% ot
OJIMHblI OKOHHOro npoemMa. Wcknw4yeHue COCTaBAdAKT OKHa C BUTpaxamu. B
3TOM C/lyyae AJ/IMHa OKHa U OTONMUTesIbHOro npubopa A0/MKHbI 6bITb paBHbIMU;

— BepTUKasibHble OCM OKOHHOro rnpoeMa M oTonuTenbHoro npubopa

AO/MKHbI coBnaaaTtb (OTK/AOHeHne — £5 cM).



Ecnu otonutenbHble Npnbopbl YCTAaHOB/EHbI Y HAPYXHbIX CTEH AOMa, TO
paAnauMOHHOE OXNaX[AeHWe MNOMEeLUeHUss 3HauUTEeNIbHO CHUWXXaeTcs, a
TemMnepatypa HWXHEMW YaCTU BHYTPEHHEN CTeHbl YBenuMuumBaeTcs. ITO
O3HayaeT, 4YTO eclIM TMOAOKOHHMK Y3KMW WM ero HeT Boobule, TO

KOHBEKLMOHHbIE MOTOKM OT MpMOOPOB NepeKkpbIBAOT AO0CTYN XOJI0A4HOrO
BO34yxa B noMewleHue (puc. 29, a, 6).
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Puc. 28. BapuaHTbl pa3MeleHns oTonuTenbHbiX NpMbopoB: a — B HULWE
CTeHbl; 6 — B cneunasbHOM YKpbITUM; B — 3a LWWMTOM; I — B ABa sipyca (oauH

Haa Apyrmm); 1 — otonuTenbHbIN Npnbop; 2 — cTeHa
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29. [OBuxeHune

BO3A4YLUHbIX

NMOTOKOB

B

noMeLweHnAax

npm

pPacrofioXXeHNn OTOMUTENbHbIX NPUBOPOB: a — NoA OKHOM 6e3 NOAOKOHHMKA;

6 -

nog OKHOM C TIMNOAOKOHHUKOM,; B

— Y BHYTPEHHEN CTeHbl;

1 -

OTONUTENbHbLIA NPUBOP; 2 — OKHO; 3 — UMPKYISUUS HarpeTtoro Bo3ayxa; 4 -

nos; 5 — nNoTosoK



Puc. 30. Bo3ayLlwHble MOTOKN NPU YCTAHOBKE NoA4 OKHOM OTOMUTENbHbIX
npmMbopoB pas/sIMYHOro TUNa: @ — HU3KUK U WMPOKUA Npubop; 6 — BbICOKUN K
y3Kunn npnbop; 1 — oKHO; 2 — oTonNUTENbHbLIN NpUbop; 3 — NpocavmBarOLWMInNCS
yepes3 OKHO X0N04HbIN BO34YX

OKONo  BHYTpPEHHMX CTeH AoMa oTonuTenbHble nNpubopbl He
yCTaHaBMMBAOT NpaKTUYEeCKN HUKoraa. Takom BapuaHT AOMNYCKAETCH, eCnun B
noMeweHnn nan HaxoaaTcs HenpoaAo/KXUTEeNbHOE BpeMs WM 3uMa B
AAHHOW MEeCTHOCTWU KopoTKas n Tennas. lNpn Takom yCTaHOBKE OTOMNUTENbHbIX
npnbopoB BO34yX Yy MNofla He nporpeeBaetcs. HeMHOro ynyywuTb 3TO
COCTOSIHME MOMOXET KpenneHune npmbopa Bo3ne camoro nona (puc. 29, B).

B cnyyae pasmelleHns oTonuTeNnbHbIX NMPMOOPOB Y BHYTPEHHUX CTEH
TaKXe MOXHO HAaUTWU NONOXUTENbHbIE CTOPOHbLI. Cpean HMX MOXXHO Ha3BaTb:

® NMOBbIWEHHYIO Terionepeaavyy oTonnTENbHbIX I'IpVI60pOB;



e COKpalleHne ANnHbI Ten0NpoBOAOB;

® YMeHblUEeHMe YMcna CTOSKOB.

Ecnn nomMeweHnsa MMeoT BbICOKME MOTOSIKWN, TO OTOMUTESIbHble NMpubopbl
OO/MKHbI 6bITb BbICOKMMU U Y3KUMKU. BO BCexX OCTanbHbIX ciydyasax cregyet
BblbMpaTb LWMPOKNE N HU3KME Npubopsbl.

B cnyyae ycraHoBKM y3KOro npumbopa nog OKHOM B BEpXHEW 4acTu
KOMHaTbl BO34yX OyAeT neperpeBaTbCs, @ XON0AHbIE MOTOKM — OMyCKaTbCs C
obenx ctopoH oT npubopa (puc. 30, a). Ecnm ucnonb3ylTcs WUPOKUE U
HU3KMe npmbopbl, CMOHTUPOBAaHHbLIE Y CAMOro nosa, KOMHaTa nporpeeTcs

nonHocTteto (puc. 30, 6).

Tunbl oTONUTEsNIbHbLIX NpU6opoB

Bce oTonuTenbHble npubopbl  KNaccMUUMPYOT MO  Cleaylwmm

napamMeTpam:
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Puc. 31. lonepeyHbln pa3pe3 OToNUTESNIbHbIX MPUOOPOB pasINYHbIX
TUNOB: @ — CeKUWOHHbIM paguatop; 6 - nNaHenbHbIn pagumaTop; B -
rnagkoTpybHbIn U3 Tpex Tpyb; I — KOHBEKTOpP C KOXYyXOoM; A - npubop w3
ABYX pebpucTtbix Tpy6; 1 — KaHan TennoHocuTend; 2 — nnactuHa; 3 — pebpo

TpyO6bl

crnocob Tennootaayu;

TWUN HarpeBaTe/IbHOW NMOBEPXHOCTU;

BEe/IMYNHA TENn0BOMU nMHeEpUunn,

MaTtepuan, U3 KOTOporo M3roToBseH OTONUTENbHbINM NpuUbop;

BblCOTa oTONMTENbLHOro npubopa.

Tenepb HeMHOro noapobHee o0 Kaxaom napameTpe. [lo cnocoby
TENNI00TAQYN OTONUTENbHbIE NPMOOPbLI NOAPA3AENAOTCA HA HECKOSIbKO TUMOB
(puc. 31):



— KOHBEKTUBHble (KOHBEKTOPbI U pebpuctble Tpybbl);

- paavMaumoHHble (NOTOM0YHbIE N3NyYaTenn);

- KOHBEKTMBHO-paanaLMOoHHbIE (cekumoHHbIe " naHesnbHble
paguaTopbl, rnaakoTpybHble npmbopol).

CaMbI BbICOKWUM YPOBEHb TEMNOOTAAYN UMEKT KOHBEKTOPbI C KOXYXOM
M CEeKUMOHHble paganaTtopbl, a CaMbli HU3KUN — rNagkoTpybHble Npmnbopbl w
KOHBEKTOpbl 6e3 KoXyxa.

Mo Tuny HarpesaTeNbHOM MNOBEPXHOCTUM OTONUTENbHbIE NpMbOpbI
6biBatoT:

— C rMaAKown HarpeBaTeslbHOM MOBEPXHOCTbIO;

- C pebpucTon HarpeBaTeslbHOMN MOBEPXHOCTLIO.

Mo BenuumMHe TenaoBOM WHepuMu OTonuTesibHble Npubopbl MOXHO
pasgennTb Ha:

— annapaTbl C Masion TeNJ0BON MHEPUUEN;

— annapaTtbl ¢ 60/1bLLION TENIOBOW NHEPLMEN.

Ko BTOpbIM cneayeTr OTHECTUM CeKUMOHHble paauaTtopbl € 60ablINM
o6beMOM BOAbI N MeAsIeHHO U3MeHsLwWue Tensiootaadvy. K nepBbiM OTHOCATCSA
KOHBEKTOpPbI, UMetowme HeboNbLUY MacCy M eMKOCTb. OHU BbICTPO U3MEHSAIOT
TEeNN00TAAYYy NpU perynnpoBKe BXOASLWEro TenJaoHoCcuTens.

Mo MaTepuany M3roToBsIEHMUS OTONUTESNbHbIE NMPUOOPLI HbIBAIOT:

MeTannmyeckme (YyryHHble, CTanbHble, MeaHble, a/toOMUHUEBbIE W

Aap.);

KepaMmnyeckune,

nacTtMaccoBblg,

KOMBUMHMpPOBaHHbIE.

Mo BbICOTE OTONUTENbHbIE NPUBOPLI MOTYT 6bIThb:

BbICOKMMN — Bonee 65 cMm;

cpeaHummn - 40—65 cm;

HU3KMMKU — 20—40 cmMm;

MJNHTYCHbIMKN — MeHee 20 cM.



KoHBeKTOpbI

Ha puc. 32 wu3obpaxeHbl KOHBEKTOpbl, npeacTaBnsiowme cobon
pebpucTtble HarpeBaTesibHble NMpmbopbl. OHM 6bIBAOT C KOXYyXaMW, KOTOpble
M3roToBJsieHbl U3 IMCTOBOrO 4yryHa, ctanau, antoMuHusa, acbectouemeHTa u

np. KpoMe 3T0ro, KOHBEKTOPbI BbIMYCKAOTCS U 6€3 KOXYXOB.
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Puc. 32. KOHBEKTOpbl: @ - C KOXyxoM; 6 - 6e3 KOXyxa;
HarpeBaTe/IbHbIN 3NEMEHT; 2 - KOXyX; 3 - BO34YLWHbIA KnanaHv; 4 -

opebpeHHble Tpybbl; 5 — peweTka; 6 — cTeHa

TennooTgavya KOHBEKTOpa HarnpsiMmyr 3aBUCUT OT BbICOTbl KOXyXa. bes
KOXYyXa KOHBeKTop obnagaet Tennootaadven B 100%. lMNMpun BbicoTe KOXyxa 25
CM 3TOT nokasaTtenb Bo3pacTteT Ao 120%; npwu BbicoTe 40 cM — a0 130%; npwu
BbicoTe 60 cM — o 140%. W3 aTOro cneayer, UTO 4YeM Bbille KOXYX, TeM
bonbwe TennoBas otaavya.

NMpn CcpaBHEHUN KOHBEKTOPOB C ApPYyrMMM BuUAAMU OTOMNUTENIbHbIX
NpubOpPOB BbLISICHAETCS, YTO TenaooTAadya KOHBEKTOPOB 3HAUUTENIbHO HUXE.

3T0 BUAHO U3 Tabn. 32.



Tabnuua 32

CpaBHMTeanaﬂ TenjaootTAaauda pa3J/im4HbiX OTOMNMUTEJIbHbIX HPMGOPOB

Bun DTEI]'H{;F':".'TIB— Mt [yonna, T
HOro nprdopa MM
CRKUHOHHBIN M—140-A0 140 100
pagnaTop MC—00 )] 71,6
[MaHenbHEBI#H PCB—1—300 18 44.5
pagHaTop PCI—1—150 21 52,7
e 4 2
A v 100 108 12,8
npHaop
KoupekTop el omdopT—208 160 68,7
C KOWYXOM (KH-=-20) 180 62,5
KoupekTop Ge3 aPrTae (KO20) 60 30,8
KO®yxa aAKKOpT» (KA) 70 a0
PeGpuctaa Tpyvoa | «[Iporpece—20s 175 44.6

BakHO M TO, UTO KOHBEKTOpPbl COBEpPLWIEHHO He BblAEpPXUBAKOT
rmapasanyeckmx yaapoB CUCTeMbl OToMJieHUs U TpebylT Hanumuums
TENJIOHOCUTENS BbICOKOro Kadyectesa. KpoMe 3TOro, oHM co3atoT TensoBble
NOTOKW, KOTOpble MOAHMMAOT B BO34YX Mblib U Apyrue BpeiHble BellecTBa,
nepeMeLlas Ux no XwubiM NOMELLEHUSIM.

Mpy KnCNONb30BaHMM  KOHBEKTOpPOB ANns oborpeBa noMeweHun
TemMnepaTtypa B HUX He Bceraa 6biBaeT KOMMPOPTHON. DTO CBSA3AHO C TEM, 4YTO
MOTOKW HArpeToro BO34yXa MOAHMMAKOTCS BBEPX W CKanJMBaKTCHA NoA
NOTO/IKOM, @ XOJI0OA4HbIN BO34YX OTTECHSAETCS K Mony.

HecmoTpss Ha BCce oTpuuaTesbHble  CTOPOHbI  WUCMOJSIb30BaHUS
KOHBEKTOPOB, OHW SABASAKOTCA CaMbiIMWU  MNONYASAPHbIMM  OTOMUTESNIbHbIMU
npubopamMn BO BCeM Mupe. IDTO 06bsCHAETCA TeM, 4TO OHM obnapatrT
HebOoNblINM BECOM, ManoOn METanN/I0eMKOCTb, NPeKpacHbIM BHELWHNUM BUAOM,
NMPOCTOTOM MOHTaxa M aKcrsyataumu.

B HacTodwee BpeMsa poccunckme  GupMbl  CTann  BbiNyCKaTb
KOHBEKTOpPblI, HWM B 4YeM He ycTynawwue 3apybexHbiM aHanoram. I[lo
HEeKOTOpbIM MapaMeTpaM OHM Jaxe Jydue, MOTOMY 4TO afdanTUpOBaHbl K
POCCUNCKNM YCNOBUSIM. DTO O3HA4aeT, YTO OTe4YeCTBEeHHbIM KOHBEKTOpaM He

HY>XEH TEMJIOHOCUTEJb C/IIMLLKOM XOpoLlero KaydecrBa, OHU HE HY>XAaAloTCd B



yCTaHOBKe

npeanBapuTeslbHON MOArOTOBKE BOAbI.

AONMOJIHUTEJIbHbLIX

OUYUCTUTEJIbHbIX

B Tabn.

XapaKTePUCTUKN KOHBEKTOPOB POCCUNCKUX (PUpM-NpounssoamTenen.

bunbTpOoB 7 B
33 paHbl TexXHu4yeckue
Tabnuua 33

TexHn4yecKkme XxapakKTepucTukm KOHBEKTOPOB OTe4YeCTBEHHOro

npou3BOACTBa
Muomane Harpera-
TENBHON moBepy-
KGHI:{?TGW Monens HOCTH QIHOTO Jnuua, MM
KOHBEETOPA
F, m? :

CraneHoil ]%KI‘I—{LE ﬂ"f? 0.25 dad
- ) 15KI1-0,75 0,55 0,34 700
b 15KIT—1 0,73 0,46 050
15KIT1-1,25 0,95 0,6 1 200
I5KIT-1.5 1.14 0,7 1450
15SKIT-1,75 1,37 .86 L 700
O 20KIT-0,5 0.49 0,28 480
S i 20KIT-0,75 0,68 0,42 700
BTy CHEN 20K -1 0,91 0,57 950
20KTIT-1,25 1.15 0,72 1 200
20KIT-1.5 1,43 0,80 1450
20KIT-1.75 1.67 1,04 1 700
MNe | 0,88 0,5 400
MNe 2 1.11 0.63 S00
MNe 3 1,32 0,75 BO0
MNe 4 1,55 0,88 700
«[Iporpecc—13s MNe 5 1,77 | SO0
MNe & 1.99 1.13 QO
MNe 7 2,2 1.25 000
MNe B 2,43 1,38 L 100
Ne 9 2.65 1,5 1 200
MNe 1 0,83 0.48 400
MNe 2 l,1 0,6 S00
MNe 3 1,32 0,72 BO0
MNe 4 1,54 0,84 700
«[Iporpecc—20s MNe 5 1.76 0,06 =00
MNe & 1,98 1,08 QO
MNe 7 2,2 1,2 000
MNe B 2,42 1,32 [ 100
Ne 9 2.64 1.45 [ 200
AR A—12 — 0,6 460
(OTHOPSUIH BIIT) X b - L ol
4 A-20 — 1 T80




A—24 o 1,2 040
SAKKOPIT» A-28 - 1.4 1 100
{OaHOPATHE) - - 1,6 1260
' - A—36 Y 1,8 1420
A—40 - 1580
2A—12 — | 1105 460
2A—16 — 1,47 620
2A-20 - 1,84 780
«AKKOpIL» JA-24 — 2,21 040
(ABYXpAIHEL) 2A-28 — 2,58 1100
2432 — 2,04 1260
2A-36 s 3,31 1420
24—40 — 3,68 [ 580

Pebpucrbie Tpyb6bl

Takoro poaa Tpy6bl 6bIBalOT YYyryHHbIMU, UMEKT AAUHY 1—2 M. BHyTpu
pebpucton Tpybbl 06bIMHO YyCTaHaBnuBaeTcs dnaHuesas Tpyba 4ans
TennoHocutens (puc. 33).

N3-3a MHOXecTBa TOHKMX pebep nnowaab HarpesaTenbHOM
NOBEPXHOCTU OTONUTENbHOro npubopa yBeMUYMBAETCS B HECKO/bKO pas.
O6bl4HO pebpuctbie Tpybbl yCTaHaBAMBAKOT B HECKO/NIbKO psaoB. Mexay
cobor OHM coeaMHAITCA No cxeme 3MeeBuka daHUamMM M OABOWHBLIMMU

hnaHueBbIMN OTBOAAMMN.

/TR T

1 2 3

Puc. 33. Tpyba pebpucraa 4yryHHasa c KpyrnbiMu pebpamu: 1 — kaHan
TennoHocutens; 2 — pebpa; 3 - dnaHeu (Bce pa3Mepbl AaHbl B MM)

DT oTonuTesibHble nNpubopbl MMEKT HECKOSbKO MOSIOXUTENbHbIX
CBOMCTB:

® HEBbICOKYIO CTOMMOCTb;

e HebonblWyl TeMnepaTypy Hapy>XHOW HarpeBaTeslbHOM MOBEPXHOCTU
Npu BbICOKOW TeMnepaType Ten/IoHOCUTens;

® KOMMAKTHOCTb;

e MPOCTOTY YCTAHOBKMW.



Kak n Bce otonutenbHble npubopbl, pebpuctole Tpybbl MMeT U psag
HeAO0CTaTKOB, K KOTOPbIM MOXHO OTHECTU:

e 10BOJIbHO 3HA4uUTENbHbIN BEC;

® HEYCTOMUYMBOCTb K MEXAHNYECKUM MOBPEXAEHUSM;

® HECOOTBETCTBME CaHUTAPHO-TUrMeHn4Yeckum TpeboBaHusaM, T. €. n3-3a
Hannuma 6onbworo konuyectsa pebep oTonuTenbHbIM Npubop TPYAHO
coAepxaTb B YNCTOTE;

® HenpuBneKaTebHbIN AN3aH.

MoatoMy pebpuctble Tpybbl, Kak npaBwao, YCTaHaBAMBaKT B

XO035IMCTBEHHbIX NMOCTPOMNKaX.
MoTosnouHble nusny4yarenm

Takoro poga oOTonuTesibHble npubopbl  OTHOCATCA K Khnaccy
pagvauuoHHbIX annapaTtoB, T. €., HarpeBasiCb CaMu, OHW WU3NYy4aloT Tenso
(puc. 34). PagmaumoHHbIM cnocob oborpesa noMeweHWn npeacrasnseT
cobor B3auUMHbIN NYYUCTbIN 0O6MeH Mexay npeaMeTaMu, KOHCTPYKUMAMKU AoMa

N oTONUTENbHbIMM NpMbopamMu.
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Puc. 34. ToOToNOYHbIE M3ny4yaTenum: a — C MNJOCKUM 3KpaHoMm; 6 - C
BOJIHOOOpasHbIM 3KpaHOM; 1 — HarpeBaTesibHble 3/1EMEeHTbl; 2 -
BO/THOOBpa3HbIM 3KpaH; 3 — Tensionsonsauus; 4 — NJI0CKMM 3KpaH; 5 Ko3blpek

Mpn oborpeBe noMeweHUa MNOTOMIOYHbIMK  M3AydaTensaMu wau
yyBCTBYIOT cebsa 6onee KOMMOPTHO, 4YeM MNpU OTOMJEHUM KOHBEKTUBHbLIM
CrnocoboM. ITO 06bsACHAETCA TeM, 4YTO Npu MOHUXEHUW TeMmnepaTypbl
oKpyXawuwero Bo3gyxa npuMmepHo Ha 2° C yBennMuyMmBaeTCss KOHBEKTUBHas
TennooTAaya 4YenoBeka, a 3TO O4YeHb CUbHO BAIUSIET HA YyNydleHue ero
camouyscTBMA. OnTMManbHas TemnepaTypa B noMeweHun, oborpeBaemMoM
KOHBeKTopammn, coctasnsgetr 19,3° C, a npu OTOM/IEHUN MOTOSIOYHbIMU
nsnydyartenamm - 17,4° C.

MoTONOYHbIE N3NyYaTENN UMEIOT MHOXECTBO AOCTOMHCTB. OHM co3patoT
MUKPOKAMUMAT, O6naronpusaATHbIM An9 dJenoBeka, obecneuynmBardT CUJIbHbIN
HarpeB BHYTPEHHUX MOBEPXHOCTEN XUNuWa M, KakK crneactBue, yMeHbLleHne
TENNOOTAAYM YenoBeKa, a TakXe 3HA4YUTesSIbHO YMEeHbLalT TenaoBYHo
3Heprui, Tpebyruwyrcs Ha oborpeB NoMeLleHuns.

Hapsiay € AOCTOMHCTBAMM, KOHEYHO Xe, UMelTCa U HegocTtaTku. K HUM
MOXHO OTHECTMW:

e 60NbLUYIO TEMNOBY UHEPUUIO;

® TEN/I0NOTEPU Yepe3 HapyXXHble orpaxaeHus;

e MOHTaX AOMNOJIHUTESIbHOWM apMmaTypbl ANS peryavpoBKM TenaooTaauun

6eTOHHbIX NaHeneu.

PaauaTtopbi

Paagnatopbl — 3TO oTOonNMUTENbHble Npubopbl C ABYMSA cnocobaMn oTaauun
Tensa: KOHBEKTUBHbLIM U pagnaunMoHHbIM. Ha KoHBeKkumio npuxoantca 75% ot
obuiero Tens10BOro NOToKa, a Ha paavauuto — 25%.

KOHCTPYKTMBHO paavaTopbl BOAAHOrO  OTOMJIEHUA  AenaTcd  Ha
CEKUMOHHbIE U MaHesbHble. [NepBble M3roTasBAMBaKOTCA W3 4YyryHa, crtaauv u
antOMUHKNSA. BTOpble MOryT 6bITb CTaslbHbIMM U BUMeTanAnyecknMm (Ctanb U

aItOMUHNI).



Ha poccMMCKOM pbiHKE B Halwe BpeMs MOXHO HaWTu He TOJIbKO
paguvaTopbl OTeYeCTBEHHOro npou3BoACTBa, HO M UMMOPTHble. HO BTOpble
NnoKynaTb HYXHO TO/IbKO B TOM C/lyyae, Korga BCS OTOMUTENbHas cuctema
UMnopTHasa. B npoTuBHOM cny4yae 3apybexHble paanaTtopbl 6bICTPO BbINAYT
M3 CTpOs, MOTOMY 4YTO OHM He paccymTaHbl Ha XeCTKy Boay C
MeXaHWU4yeCKUMU NpuMecsmu.

CeKUWNOHHble YYryHHble paguaTopbl ABNSAIOTCS CaMbIM
pacnpoCcTpaHeHHbIM BWMAOM OTONUTEeNbHbIX npubopoB B Poccun. WX
nponssBoasaAT C Hadana XX B. [lonynapHoCTb AaHHoOro Buaa npubopos
obycnoBneHa TeM, 4YTO CTajlbHbleé W aJlOMUHMEBbIE paaunaTopbl UMEIT
HeAOCTaTOYHYO MPOYHOCTb A1 POCCUNCKUX TEMNIOCETEN.

YyryHHbI pagauaTop COCTOUT M3 OAHO— WM MHOMOKOMIOHYATbIX CEeKLUN
C KaHanamMy  Kpyrioro wau  37IUMNCOBMAHOrO  cedeHusa.  CaMbiMu
pacnpoCTpaHeHHbIMU SABASAIOTCA paauaTopbl C ABYXKOJOHYaTbIMU CEKLMAMMU
BblcoToM 50 cM (puc. 35). Mexay cobon cekumn CoeamHSATCA HUNMensamMu C
KapTOHHbIMWU, PE3MHOBbLIMU UM MAPOHUTOBbLIMU NPOKIAAKAMMU.

O6bIYHO YyryHHble paguMaTopbl paccymTaHbl Ha paboyee gasneHne 6—9
aTM, OnpeccoBo4YHoe (ucnbiTatenbHoe) - 15—18 atM “ MakcuManbHYHO
TemnepaTtypy TennoHocutens - 130° C. OHuM wuMewT cnegywuwme
NONOXUTENbHbIE CBOUCTBA:

e 60MbLUYIO TEMNOBYK MOLLUHOCTb;

® BbICOKY MeXaHW4YecKyt NpoOYHOCTb;

® XOpPOLUYH KOPPO3MOHHYK CTOMKOCTb;

® HEBOCMNPUMMUYMBOCTb K NIOXOMY KayecCcTBYy TernJioHOCUTens.

K HegocTtaTkaM 3TUX OTOMUTESNIbHbIX I'IpVI60pOB MO>XXHO OTHECTW:

60MbWYO METANNOEMKOCTb;

BbICOKYIO TEM/IOBYO UHEPLMIO;

® HECTOMKOCTb K rmapaBfindecknM yaapam B CUCTEME;

® HECOOTBETCTBME CAHUTAPHO-TUFMEHNYECKNM HOpMaM;

e 6onblWwne Tpyao3aTpaTbl NpU TPaHCNOPTUPOBKE WU YCTAaHOBKE M3-3a
6onbworo Beca paanartopa;

® HE3CTETUYHbIN BHELIHUIN BUA.
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Puc. 35. Cekuns pagmatopa ABYXKONIOHYaTas: a — Bua B paspese; 6 -
BMA cO60Ky; 1 — KONOHKU; 2 — BHYTPEHHSASA pe3bba

CeKUMOHHbIe antMUHMEBbIe paanaTopbl MO MNONYASPHOCTM B HaLewn
CTpaHe wuAayT BTOPbIMM rocne 4yryHHbix. OHWM npeactaBnsaoT cobon
NnpeccoBaHHble CeKUMW W KOJJIEKTOpPbl, KOTOpble W3roTaB/MBAKOTCA U3
anlOMUHMEBOro crsiasa ¢ pobaBneHmeM kpemHusa (OH npuaaetr MeTannay
HeobXxoAMMYKD  MNPOYHOCTb Ha  pa3pbiB). ANIOMUHUEBbIE  pagmaTopbl
BbIMYCKalTCH B ABYX BapuaHTax:

a) NuTble oTonuTenbHble Npubopbl (Kaxaas cekuus OT/IMBAETCHd Kak
oTAeNnbHasa AeTtanb);

6) 3KCTpy3uOHHblIe pagumaTopbl (Kaxaass Cekumss COoCToUT u3 Tpex
3/IEMEHTOB, COEAMHEHHbIX Mexay cobon crneunanbHbiMM  6onTammn).
f[epMeTUYHOCTb COeAMHEHUN  [OCTUraeTcsas 3@ CYeT  YMJIOTHUTESIbHbIX
3/1EMEHTOB WJIM C MOMOLLbIO KN1eeBOro coegmHeHus.

Y antoMUHMEBBIX PaamMaToOpoOB TaKXe MMEKTCs CBOW MIOCbl U MUHYCbI. K
NONOXUTENbHbIM KadeCTBaM MOXHO OTHECTMU:

® MOBbILLEHHYO TEN00TAAUY 3@ CYeT opebpeHuns cekumn;

® BbICOKYI CKOPOCTb HarpeBa (HarpeBalTCs B HECKOJSIbKO pa3 bbicTpee,
YeM YyryHHble);

® DOKOHOMUNYHOCTb I'IOTpe6J'IeHVIF| SHEpPprunn,



® BO3MOXHOCTb perysmpoBKn TemnepaTypbl BO34yXa B NOMELLEHUN;

e HeboNbLIYO Maccy;

® MPOCTOTY YCTAaHOBKM U TPAHCNOPTUPOBKMU;

® COBPEMEHHbIN AN3alH.

BONbWWHCTBO anlOMUHMEBLIX paaMaTopoB paccymTtaHo Ha pabouee
pasneHue 6—25 aTM, onpeccoBoYHoe aasneHune — 9—37 aTM, MAaKCUMasbHYIO
TemnepaTtypy TernsioHocutens — 130° C.

K HegocTtaTkaM antoMUHUEBLIX paanaTopoB OTHOCATCS:

® HEBbICOKAs KOHBEKTUBHAsS CNOCOBHOCTb;

e MOBblWEeHHOEe raszoobpasoBaHne, KOTOpPOe NpPUBOAUT K BO3AYLUHbIM
npobkaM B cucteme OTOMNNEHUS;

® BbICOKAsi BEPOSITHOCTb BO3HUKHOBEHUS NMPOTEYEK MEXAY CEKUUSMU;

® KOHUEHTpauus Tensa Ha opebpeHuu.

B npoaaxe MMeTCs TakKXe aHOoAMpPOBaHHblIE paaunaTopbl, KOTOpble
M3roTaBMBAOT U3 allOMUHUS BbICLWLEN CTEMNEHU OUYMUCTKU C NOCNeayloLwmm
MOSIHbIM  A@HOAHbIM  OKCMAMPOBAHMEM  BCEM  MNOBEPXHOCTU. AHOAHOE
OKCUMAMpPOBAHUE WU3MEHSET CTPYKTYpy antOMUHUS, TEM CaMbiM 3aluLias
pagvaTop OT BCEX BMAOB KOPPO3UMK, a TakKxXKe APYruX BpeaHbIX BO34eNCTBUN.
Ans coeonHeHUs1 3/1EMEHTOB pagunatopa Mexay cobor NpUMEHSITCS He
HUNNenn, a Ccyxue HapyXHble MydTbl. bnarogaps 3TOMy BHYTPEHHSS
MOBEPXHOCTb OTOMNUTENbHbLIX MNpUOBOPOB OCTaeTcs rnaakon. Takom cnocob
COeIMHEHNA WCK4YaeT obpa3oBaHWe 3acToeB TernJIoHOCUTeNs U 3acopoB
cuctembl. Tennootaaya aHOAMPOBAHHbLIX pPaAnaToOpPOB 3HAYUTENbHO Bbllle,

YEM MpPOCTbIX a/JITlOMNHUEBDIX.
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Puc. 36. CTanbHble nNaHeNbHble pagmMaTopbl: @ — KONOH4YaTon opMbl; 6
— 3MEEeBMKOBOW ABYXXO0AOBOW; B — 3MEEBMKOBOW 4eTbipexxogoson; 1 -
KOJTOHKM

AHOAMpPOBAHHbLIE paanaTopbl paccynTaHbl Ha paboyee gasneHmne 50—70
aTM, @ pa3pyLlwaTbCs OHW HAaYMHAKT TOSIbKO NMpu gasneHnn 215 atm!

CtanbHble naHenbHble pagnaTtopbl (puc. 36) npeacrtaBnsatoT cobon aBa
WTaMMOBaHHbIX CTalbHbIX NuUcTa TonwuHonm 1,4—1,5 MM, CcoeguMHEHHbIX
Mexay cobon apyms crnocobamu:

a) FOPU30OHTasNIbHbIMW KOMINIEKTOPAMN, COEAMHEHHbIMU BepPTUKaSbHbIMU
KONoOHKaMK (KosoH4yaTas gopmMa);

6) ropuMsoHTaNbHbIMKM NapasafienNbHO 1 nocneaoBaTelbHO COeANHEHHbIMU
KaHasnaMn, npuBapeHHbIMM K 04HOMN naHenn (popma 3MeeBnKa).

CtanbHble naHenn 6bIBalOT OAHO—- W ABYXPAAHbIMU C AeKOpPaTUBHbIM
MOKPbITUEM U3 TEPMOCTOMKOMN 3Mann n 6e3 Hero, ¢ pebpuctom mnn rnagkomn
NOBEPXHOCTbI. Takoro poaa oTonuTesibHble npubopbl paccyUMTaHbl Ha
pabouee nasneHne 6—10 aTM M MakCUManbHYy TemMnepaTypy TensJoHoCUTeNs
110—150° C.

[OCTOMHCTBaMM CTasibHbIX NaHeNbHbIX paanaTopoB ABASIOTCS:

e BblCOKas TenaooThaua;

® MaJiad TenjioBasd MHEPLUNA,

cooTBeTCcTBME CAHUTAPHO-TUTMEHNYECKMM HOPMAM;

HebonblIOW BEC;

3CTETUYHbIN BHELWHUIN BUA.

MockonbKy pe3bboBbIX COEAMHEHUMA B TAaKOM paauaTope BCero Asa, To
MPOTEYKMN BO3HMKAIOT ropasfo pexe, YeM Yy CEKLMOHHbIX paanaToposB.

CaMbIMN rnaBHbIMWU HeaoCTaTKaMW TaKMX OTOMUTENbHbIX Npubopos
ABNSAOTCS:

e HebonblIas Naowaab HarpesaTelbHOM NOBEPXHOCTH;

® HEBbICOKas KOPPO3MOHHAsA CTOMKOCTb.

B 1abn. 34 paHbl TEXHUYECKNE XapaKTEPUCTUKWU CTasbHbIX MaHeNbHbIX

paanaTopoB O0TEYECTBEHHOIO NMNpon3esoacrtea.



oTe4yecTtBeHHOro npomn3soacTtea

Mnomans Harpe-
BaTeNbHOR Mo-

Tun patuatopa Momens BEPXHOCTH InuHa, Mm
F, m? Faiea
M 3—3500—1 0,64 0,83 518
M 3—300-2 0,96 1,25 766
ey h-13—§99—3 1.2 1.56 052
F— r'ﬂ}—}?(}—r-*r 1.6 2,08 1262
AR M 3-2350—1 0,425 0,6 518
: = a M3—350-2 0,637 0,89 Toh
M3—350-23 0,828 1.16 (014
M3—350—4 1.062 1.49 1262
2M3-500—1 1,28 1.41 518
2M3-500-2 1,92 2,12 T66
Kononaateii EME_SW}_': :4 2"6§ 5
RERE .:h-lf*—ﬁ?t}——*r 3,2 3,53 1262
(KOMILIEKT) M 3-350-1 0,85 1.01 518
: ; IM3I-3350-2 1,275 1,52 T66
2M3=330-3 1,656 1,97 1014
2M3-350—-4 2,125 2,52 1262
3C-11-3 0,74 0,97 545
IMee BHKOBRIH 3C-11-4 0,93 1,24 604
OIHHOIHBLH IC—-11-5 1.13 1.51 a4
(MmaHenw) 3C—11-6 1,35 1,81 (018
IC—-11-7 l.6 2,13 1190
3C-21-3 1.46 1.65 345
IMee BHKOBRIH 3C-21-4 .86 2.1 64
crapeHHLI FC=21-5 2,26 2,57 a44
{KOMINeKT) 3IC-21-6 2,7 3,08 018
3C-21-7 3.2 3,62 1190
KIT-1 0,81 0,77 600
KIT-2 1,08 1,03 R00
JuctoTpyoHkit KIT-2 1.35 1,29 [ 000
OIMHOMHEL KIT-4 1.62 1,55 [ 200
{maHens) KIT-5 1,89 1,8 1400
KIT-6 2.1 2,06 1600
KIT-7 2.7 2,58 2000
2EIT-1 1.62 1.31 600
JHcToTpyOHEIH 2ENT-2 2,16 1,75 200
crapeHHLI 2ENT-3 2.7 2,19 [ 000
{ KOMIIEKT) ZEIT—4 3,24 2.64 1200
2EIT-5 3,78 3,06 1400
f;“;:;i:ﬁ;“" 2KIIT—6 432 | 35 1600
2EJIT-7 5.4 4,38 2000
{ KOMITIEKT)

Tabnuua 34

TexHn4YecKkme XxapaKTepucTuKM CTaJibHbIX NaHesIbHbIX paauaTopoB



BumeTannnueckme pagmatopbl 06bIHHO W3roTaB/MBAKTCA U3 CTann U
ANOMUHUSA. Y HUX NMPaKTUYECKMN HET HeAOCTAaTKOB, KOTOpPbIMK 061a4atoT YNCTO
a7ltOMUHMEBbLIE WAU CTalbHble pagumatopbl. HO OHM CoXpaHWNM rnasHoe
AOCTOMHCTBO — BbICOKYIO TenaooTaauy.

OnHa cekuusa bumeTanIMyeckoro paauartopa — 3TO ABE BepTUKasbHblE
Tpybbl, KOTOpble MoA AaBneHuneM o6nMBalOT antOMUHMEBBLIM crslaBoM (pwuc.
37). Mexay cobon cekuuMn COeaAMHSATCS  CTallbHbIMWU  HUMNNENsMy,
repMeTMYHOCTb obecneuymBaloT MNPOKAAAKM W3 TEPMOCTOMKOM Kay4dyKOBOM
pe3nHbl (OHa BblAepXuMBaeT Temnepatypy ao 200° C).

Kopnyc B Takux pagmatopax MMeeT BbICOKYK TensooTaavy, OH 6bICTpo
HarpeBaeTcs W JaeT BO3MOXHOCTb peryamposatb pacxog Tenna. Y
buMeTaninyeckux pagmaTtopoB TEMJIOHOCUTENb HUKorga He 6biBaeT B
KOHTaKkTe C TenaoHocuTeneMm. Takoro poaa oTonuTesibHble npunbopbl
paccumTaHbl Ha paboyee pasneHue 25 aTtM M onpeccoBovyHoe aasneHue 37
aTM. B c¢Ba3n ¢ 3TMM  BuMeTannuMuyeckue pagumatopbl MPUMEHSIIOT B
OTOMNUTENbHbIX CUCTEMAX C MNOBbIWEHHbLIM AaBfieHUeEM. [NaBHbIM HEAOCTATKOM
TaKuX npmbopos ABASETCS Manbl AuaMeTp BHYTPEHHUX KaHanoB.

MaHenbHble 6eToHHble paguaTopbl — 3TO O6eTOHHble MnaHenm C
6eTOHHbIMKW, CTEeKMSHHbIMM WAM NAACTMACCOBbIMM KaHanamMm pasfIMYyHOU
¢dopMbl M C HarpeBaTesibHbIMW 3/IEMEHTaMU 3MEEBUKOBOW WM PEerncTtpoBou

KOHMUrypaumm.



Puc. 37. bumetannunyeckue pagmatopbl: 1 — Tpybbl-TennoHocutenu; 2
— 3JIEMEHT M3 aJIloOMMHMEBOro CrniaBa; 3 — YCTaHOBKa NpoKiagoK

B kauecTBe HarpesaTesibHbIX 3/IeMEHTOB B OETOHHbIX naHensx
ncnonb3yTcs 6eTOHMpOBaAHHbIE CTanbHble Tpybbl aAnameTpom 15—20 MM
(puc. 38).
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Puc. 38. MNMaHenbHbIN paauaTop n3 6eToHa



Takune paauaTopbl B 3aropoAHblX AOMaX NPaAKTUUYECKU HE NMPUMEHSIOTCS,
MOTOMY UYTO MMEKT MHOXECTBO HEeAOCTaTKOB:

e BblCOKas Tensosas MHepuus;

® HEBO3MOXHOCTb peryampoBaTtb nogavy Tensa B NoMelleHune;

e TennonoTepu 4epe3 AOMONHUTENbHO oborpeBaeMble HapyXHble
orpaxaeHus AoMa;

e 3HAUYUTENbHbIM BEC, YBENNYMBAKOLWMUA Tpyao3aTpaTbl HA MOHTaX WU
peMOHT npunbopa;

e 60onblne rabapuTHble pa3Mepbl. BbinycKaloTCa TakxKe rnagkoTpyobHble
oTonNuUTENbHbIE

npmnbopbl, nNpeactaensowme cobom crtanbHble Tpybbl, KOTOpblE
coeauHATCa  Mexay cobonm B 3MEEBUKOBYKD  WUAM  PErucTpoBYHO
KoHdurypauuto. Nx pacnonaratoT Apyr OT Apyra Ha pacCTOSSHUN MEHbLUEM,
yem aunameTtp camux Tpyb6 (puc. 39). B cnydae, korga gaHHoOE pacCTosiHme
ewe MeHblwe, Tpybbl B3aMMHO 06ny4atoTcss. IDTO sB/E€HME 3HAYUTENbHO
COKpallaeT Tenaootaady oTonuTeNbHbIX NpnbOpoB.

Ecnu rnagkoTpybHbIM Nnpnbop nMMeeT 3MeeBMKOBYHO OpMYy, TO CKOPOCTb
OBWXEHUS TennoHocuTenss B HeM HaMHoro 6onblwe, 4em B npubope C
perncrtposon opMon.
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Puc. 39. CxeMbl coeguvHeHust CTanbHbiX Tpy6 B rnagkoTpybHble
oTonuTenbHble Npubopbl: a — 3MeeBMKoBasa dopma; 6 — perncrposas opma;
1 - HUTKA; 2 — KONOHKA; 3 — 3arnyuwka; 4 — Kkanaud

CKOpOCTb 3aBMUCUT OT MOBbIWEHHON0 rMapaBNyYecKkoro ConpoTUBIEHUS,
ocobeHHO ecnn Tpybbl coeaAnHEHbI MO HaNpaBAEHNIO ABUXEHUS BOAbI.

Y rnagkoTpybHbIX OTONUTENbHbLIX NPUOOPOB CaMbll BbICOKMA YpPOBEHb
Tennootaayn. Ho MUHycoM 4dBnsieTca 60nblIOM BeC, 3HA4YUTesIbHble

rabapuTHble pa3Mepbl U HE3CTETUYHbIN BHEWHUN BUA. M3-3a 3TOro AaHHbIN



BMA OTOMUTESIbHbIX MPUOOPOB UCMONL3YIT ANns oborpeBa X03AMCTBEHHbIX

NoCTpoeK.

PacwmputenbHbin 6ak

N3 pun3nKM n3BeCcTHO, YTO BOAa NpWU HarpeBaHWM paclunpseTcsd, a npu
OCTbIBAHMN CXMMaeTcd. DTO CBOMCTBO BOAbl HeobXoAMMO Yy4yuTbiBaTb MNpwU
MOHTaXe CUCTEeMbl TPaAMUMOHHOIO oOTonfeHus. Ona 3Tux uenem CayxuT
pacwupuTenbHbln 6ak, unn gemndep.

PacwuputenbHble 6akyu UCMNOMb3YyOTCA B CUCTEMax BOAOCHabXeHusa u
OTOMJIEHMS 3aropoAHbIX U YacTHbIX 40MOB. OHW HYXXHbl 4719 NpeaoTBpalleHus
NOBbIWEHUSA TMAPAaBANYECKOro AaB/ieHUs B CUCTEME.

Jemndep B cucteMe OTOMJIEHUS BbINOAHSAET Cpa3y HEeCKOJ1bKO
dyHKUNN:

® C/NIYXXUT €MKOCTbIO AN U3/INULIKOB BOAbl, obpa3ylolencs B pesynbraTe
ee pacwupeHuns;

e BOCMOJSIHAET HeAoCTaTOK BOAbl MNpU ee OXNAaXAEHUU UM Npwu
HebonbLOW NpoTeyvke TpybonpoBoAOB;

e yaanseT BO34yX, CKanJinBalWMNCA B pe3ysibTaTe BblAeSIeHNs ero u3
HarpeTomn BoAbl.

MoMMMO [AOCTOMHCTB, paclupuTenbHble 6akun MMewT U HeaoCTaTKu,
Hanpumep:

e 60NblUAA BEPOSATHOCTb TEMIONOTEPL Yepe3 CTeHKn H6aka;

® CHMXXEeHWe KOPPO3MOHHOW CTOMKOCTU Tpy6 n npmbopos;

e 6onblne rabapuTHble pa3Mepeobl.

Oemndep MoxeT 6biTb OTKPbITbIM WAM 3aKkpbiTbiM. [pyr OT Apyra OHMU
OT/IMYAKOTCA TeM, 4YTO B OTKpbITOM 6ake paclwupeHue HarpeTtom BOAbI
ypaBHOBELLUMBAETCH cTonéom BOAbI 0o pacwmnpuTenbHOro baka,
YCTaQHOBJ/IEHHOrO0 Ha 4yepAake AOMa; B 3aKpbITOM poOSib MPYXWHbI UCNOAHSAET

6annoH co cKaTbiM BO34YyXOM.



PacwumputenbHbi 6aK OTKPbITOrO UCMNOJIHEHUA

Nemndep OTKPbITbIN 0O6bIYHO YCTaHABAMBAKT HaL BEPXHEN TOYKOU
oTonuTenbHOW cuctembl (Hanpumep, Ha yepaake). OH npeactaBnsgeT cobou
€MKOCTb NpSAMOYronbHOM UM  uunmHgpudeckon ¢dopmbl  (puc.  40).
N3rotaBnueBaloT Takue 6akm m3 nuctoBom ctanu. lNocne MoHTaxa aemndep
TENON30/INPYIOT.

OTKpbITbIN pacwmMpuUTenbHbin 6aK OCHaWEH HeCKOAbKUMK naTpybkamu

Anda npncoeanHeHunA:

nepenmeHomn Tpyb6bl;

pacwmpuTesibHOW Tpybbl, NO KOTOPOM NMocTynaeT Boga B 6akK;

KOHTPONIbHOW Tpy6bl, KOTOpasi NpucoeanHeHa K paKoBUHE;

UMPKYNSUMOHHOM  Tpybbl, cCnyxawen Ans oTBoda BoAbl B

OTOMUTENbHYO CUCTEMY.
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Puc. 40. OTkpbITbi geMndep: 1 - pacwupuTenbHbli naTpybok; 2 -

4

nepenuBHoM nNaTtpybok; 3 — KOHTponbHasa Tpyba; 4 - UMPKYASALMOHHbIN
natpybok; 5 — cnyckHou naTtpybok c npobkon

Ha KoHTponbHOW Tpybe 06s13aTeNnbHO YCTAaHABMMBAKOT 3aroOpHbIA KpaH.
C ero noMouwbio MOXHO KOHTPONMpPOBATb HanuMume Boabl B aemndepe un B
cucteMe oTonneHus. Ecnm npum OTKPbITOM KpaHe 6OyaeT BbiTeKaTb BOAQ,

3HauuT, B Hake BoAa TOXE €CTb.



PacwumputenbHbi 6aK 3aKpbITOro UCNoJIHEHUA

B 3aropogHblx AoMax MNpUMEHSsoT, KakK npaBwuio, 3akpbiTble
OTOMUTENIbHble CUCTEMbl C MNPUHYAUTENIbHOW UMPKYISUMen TensoHOoCUTens.
Ona  Takux CUCTEM UCNOMb3YKT pacwupuTenbHble 6akm  3aKkpbITOro
UCnosHeHuns, nnn MmembpanHble gemndepbl. C MarncTpanbto bak coeanHsieTcs
C NOMOLLbIO CreumanbHOro wryuepa.
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Puc. 41. CxeMa MOHTaxa 3aKpbITOro MeMbpaHHOro paclwnpuTenbHOro
baka: 1 — TenNo0bMeHHUK; 2 — paclumpuTesnibHbin 6aK; 3 — UMPKYISAUMOHHbIN
Hacoc

YcTaHaBnMBalT Takue 6akm B KOTENbHOM M NOAKOYAT K obpaTHOM
MarncTpanum nepes UMpKynsuMoHHbIM HAacocoM. Ha puc. 41 nokasaH BapuaHT
TaKoOro rnoAKt4YeHus.

PacwuputenbHblin  6ak  3aKpbITOr0O  WUCMOJIHEHUS — 3TO  COCYA,
pasgeneHHbln MeMbpaHOM Ha [ABe KaMepbl — BOASHYD U ra3oBylo
(BO3AYWHYO). B BO3AYyWHOW Kamepe noh AaB/EHMEM HaXoAUTCS ras uamu
BO34YX, @ Apyras coegmHeHa c cuctemon otonneHus (puc. 42).

MembpaHHble aemndepbl 6bIBalOT FOPU30HTANIbHONO U BEPTUKANBbHOMO
ncnosnHeHnsi. KOHCTPYKTUMBHO OHM  M3rOoTaBAMBAKOTCH  pa3beMHbIMU YU
Hepa3beMHbiMU. [lepBasd mn3 ¢opM npeaycMaTpmBaeT BO3MOXHOCTb 3aMeHbl

MeM6paHbl B NpoLecce aKcnayaTaumm 6aka.



Puc. 42. 3akpbiTbin MeMbOpaHHbIN pacwupuTenbHbln bak: 1 -
BO3AYLWHbIN KflanaH; 2 — NpoCTpaHCTBO ANd rasa; 3 — MmeMbpaHa

HekoTopble ™Moaenun MeMbpaHHbiXx 6akoB CcHabxalTca snemMeHTaMu
KOHTpONs M aBToMatusaumm. ObbeM pacwmputenbHoro membpaHHoro 6aka
BblbMpaeTcsa B 3aBUCUMMOCTM OT noTpebneHnsa BoAabl, obbeMa Marnmcrpanu
OTOMJIEHMS, MOWHOCTM HAcoca, nogawuwero BoAy B Marncrpasnb, a Takxe
psiAa Apyrux napaMeTpos.

Ecnu 3aropogHbii AoM noTpebnsieT 60nblUOe KOMMYECTBO BOAbI, TO ANS
ero OTOMJIEHUS UCMNONb3YKT YCTAHOBKY C YNpaB/iflOWMM HAacOCOM, KOTOPbIA

noaAaepXuBaeT NocTosiHHoe n3bbIToYHOE AaBneHune B cmcteMe (puc. 43).
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Puc. 43. YcTaHOBKa C ynpasasoOWmMM HACOCOM: 1 — nynbT ynpaB/ieHUs;
2 - BblbOp onepauun; 3 - OCHOBHOW BbIKAKOYaTENb; 4 - paTyuk cbos
cuctembl; 5 - ycunumBawwMM Hacoc; 6 - obpaTHbln KnanaHl;, 7 -
NOAKJ/OYEHME K cucteme; 8 — gaTyumK faBrieHus; 9 — nepernyckHoOW KnanaH;
10 - cnuBHOM KpaH; 11 — knanaH npefoxXpaHuUTenbHbIN; 12 — nogknato4vyeHne
nognutkn; 13 - MaHoMmeTp; 14 - pacnpepenuTenbHblM Konnektop; 15 -
rmbkoe coeamHeHune; 16 - yaaneHue Bo3ayxa M3 BO3AYLIHOW Kamepbl; 17 -
BO34YLWHbIN KPIOK; 18 — HakonuTesbHas eMKOCTb; 19 - gaTymk mM3MepeHus
obbema Boabl; 20 — MacnsHbLIN AMHaAMoMeTp; 21 — noacoeanHeHne eMKOCTU;
22 - KpaH cnuea

Korgoa BoAa HarpesaeTcs, OTKpblBaeTCsa rMepenycKkHOW KianaH
YyCTAQHOBKM U BOAA NOJAETCA B HAKOMUTEsNbHYK eMKOoCTb. Korga Boja
OCTbIBAET, BK/IIOYAETCSA HACOC, 3aKauMBaloLWwmi BoAy U3 HakonuTenbHoOro 6aka
B CUCTeMy oOTonneHums. TakuMm o6pa3oM noaaepXxumBaeTcs MNOCTOSHHOE
haBrieHue.

PacwmnputenbHblh  MeMbpaHHbIN  6ak obnagaer uenbiM  psSAOM
NnpenMyLLecTB:

e YCTAHOBUTb €ro MOXHO B Nt060OM MecTe AoMa;

e BOJA He KOHTaKTMpyeT C BO34yXOM, 4To 61aronpmaTHO CKa3blBaeTCs

Ha paboTe oTonuUTeNbHOrO 060pyAOBaHMUS;



e B CUCTEME MNpaKTU4YecKn He 6biBaeT BO3AYLHbIX Ny3bipen (M3-3a
M36bITOYHOroO AaBsieHUs B BEPXHEN TOUKe OTONUTENbHOM CUCTEMDI);

® BbICOKad 3KOHOMUNYHOCTb.

TennonpoBopabl

TennonpoBoa npeacTtaBnsieT cobon Bce Tpybbl, KOTOPbIE NUCMONAb3YHOTCS
ANs nodayn HarpeTtoro Ten/0HOCUTENS B OTONUTENbHble NpubOpbl, @ Takxe
ANS BblBOAA OX/1AXXAEHHOro TennoHOCUTENs M3 HUX. TennonpoBoabl MMEKT B
CBOEM COCTaBe:

e MarmncTpanu;

® CTOSIKU;

ropu3oHTasIbHbIE BETBU;

* NOABOAKM.

Tenepb HeMHOro noapobHee o0 Kaxkaowm rpynne Tpyb6onpoBoaoB.

Marunctpanbs - 23To Tpyba, KoTOopas coeagunHsieT Mexay cobon
BOAOrpPeNHbIN KOTEN M CTOSK. Marncrpanb pacnonaraetcad B 3aBUCMMOCTU OT
KOHMUrypaunmm ortonutenbHom cuctembl (puc. 44). Nommmo 3TOro, cnepyet
YUUTbIBATb TUM, HA3HAYEHNE N WUNPUHY 34aHUS.

[OpU30OHTaNbHbIE OTOMUTESIbHbIE CUCTEMbl MOryT WMMETb BEPXHIO U
HWXHIOKO pa3BoaKy. B nepBoM cnydae noaatowiass Maructpasb pacrnosiaraeTcs

BbllIE OTOMUTENbHbIX NPM60OPOB, BO BTOPOM — HUXE.
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Puc. 44. TennonpoBoAbl ropm3oHTanbHbIX (@, 6) n BepTuKanbHbIX (B, T,
A) cucTteM BoAasiHoOro otonneHus: 1, 2 - nogatowme (T1) n obpatHble (T2)
mMaructpanu; 3, 4 - nogawowme u obpaTHble CcTosikm; 5, 6 — nogawowme wm
obpaTHble NoABOAKWN; 7 — oTonuUTesbHble Npmnbopbl; 8 — oAHOTPYOHbLIE BETBU;
9 - 6udpunsapHbie BeTen; 10 — cTtosk; 11 — BeTBMU
B BepTUKanbHOWM CUCTEME OTOMNEHUS C KOMNPOKMHYTOW» UUpPKynsuuen
TENJIOHOCUTENS MojalroLwas MarncTpane pacrnosiaraeTca HUxe, a obpaTHasa -
BbllLe OTONMUTENbHbIX NpUbOopPOoB.
B oTonuTenbHbIX CcUCTEMax C €eCTeCTBEHHOW UMPKYIaunMen HuxXHue
MarncTpanm obsasatesibHO MMEKT YKNIOH B CTOPOHY BOAOMPEMHOro KoTaa. 3To

aAenaetcsa ANng Toro, 4tobbl M3 BEpXHEM 4YacTu OTOMUTENIbHOM CUCTEMDI



OTBOAWINCE CKOMJIEHUS BO34yXa, a Takxe Ang cameBa BoAbl M3 Tpyo6.
OnTMManbHbLIN YPOBEHb YK/IOHA HUXHUX MarncTpanem cocrasnsetr 5 Mm Ha 1
M O/MHbI TPpYyObl.

MoaBoAKM nNpeacTaBnstoT cobon coeguHuTenbHble Tpybbl  Mexay
OTOMUTENbHbIMKM NPUO6OPAMN N CTOSKOM WUIN FTOPU3OHTANIbHO PaCroOsIOXEHHOM
BeTBblO. [logBoaku 6bIBAlOT MpsiMble M C TakK Ha3blBAEMOW YTKOW, WK
oTcTynoMm. OTCTyn AenaeTcss B 3aBMCUMOCTU OT pPaAcnOSIOXEHUS NOoABOAKM MO
OTHOLWIEHUIO K oTonuTenbHoMy npubopy. Yauwe BcCero noABOAKWM AenatoT
npsMbIMK, 4YTOBbl 06NerynTb BbINOSIHEHME MOHTaXa, a TaKXe CHU3UTb
rmapasnnyeckoe CcoOnpoTuBneHne B cucteme otonneHusd. Kak npaswuno,
nogawmwas wn obpaTHas NOABOAKWM BbINOAHAKTCA FOPU3OHTANIbHO MU C
HebOoNbLUINM YKTOHOM.

Ctosik — 310 Tpyba, KOTOpas coeguHsieT Mexay cobon MarmcrTpanb um
noasoaku. Ero nonoxxeHne 3aBUCUT OT TOrO, Kak pacrosioxXeHa mMarmcrpasnb m

noaBoAKHM NMNO OTHOLWEHUIO K OTOMUTEJIbHbIM npm6opaM.

OTKpbITaaA U CKpbiTaa npoksaaka Tpy6

TpybonpoBoabl B AOMe MOXHO MpoknagbiBaTb AByMs cnocobamn -
OTKPbITbIM W 3aKpbITbiM. Yawle Bcero uCNonb3ykT nepBbin cnocob. 3To
AenaeTtca no MHOMMM npuymHaM. Ho CaMbiMM BaXXHbIMU U3 HUX SABAKOTCSH
AelleBM3Ha N NpoCTOTa MOHTaxa.

Mpu oTKpbITOM cnocobe Tpybbl yknagbiBalT MO CTEHaM, AOBOJIbHO
6n1M3k0 K nony. BbinonHgeTca 3Ta  onepaums  nocne  3aBeplueHus
OKOHYaTeNbHOW  OTAeNnKM nomMeweHun. [lpun  3ToM cnocobe  Tpybobl
COeIMHSATCS C NOMOLWbI CBapku, MydTamMm unm dnaHuamu. B aTom cnydae
NOBEPXHOCTb  Tpyb  saBngeTcsa  AOMOSIHUTENbHbIMWM  HarpeBaTeflIbHbIMU
MOBEPXHOCTSIMM, MNO3TOMY 3TOT (AKTOP HYXHO Yy4uuTbiBaTb MNpW pacyeTe
MOLLHOCTW OTOMUTESIbHbIX NPUOOpPOB.

HeakKypaTHO BbIMOJIHEHHAsI OTKpbITass pa3BoAKa MOXET WCMopPTUTb
nobon nHTepbep. A ecnn NoAoOUTM K 3TOMY MNpOLECCY TBOPYECKWU, TO TpyObl

MOryT AaXe YKpacuTb NOMELLEHME.



CkpbITbIt cnocob npoknagku Tpyb gaeT BO3MOXHOCTb 3KOHOMUTb 06beEM
rnoMeweHnn, NOTOMY 4YTO BbIMNOJIHAETCS B CTEHAX M NONY AoMa. DTOT BapuaHT
MPOKNAAKN BbIMOMHAKOT MPU NPOBEAEHUN CTPOUTENBbHLIX MU PEMOHTHbIX
paboT, 4O OKOHYATENbHOW OTAENKWN MOMELWEHUN.

Tpybbl MOXHO MNpPONOXUTb B WTpabax, KoTopble npeacrasBnstoT cobou
crneuvanbHble TpaHwew. locne npoknagku Tpyb mx 3agenbiBaioT. Ho npwu
3TOM Henb3s 3anpsaTbiBaTbh pe3bboBble coegnHeHus. B cBa3n € 3TUM Tpy6bl
NpoK/aablBalOT LeNbIMU KyCKaMN.

MockonbkKy npu gaHHoOM cnocobe pgmnametrp Tpyb6 He MoXeT
yBenmumeaTtbCsl 40 6€CKOHEYHOCTU, CKPbITYI0 NMPOKAaAKy MPUMEHSIIOT TONbKO

B OTOMUTENbHbIX CUCTEMAX C NPUHYAUTENbHOW LUPKYASLUNEN BOAbI.

Bbi6op Tpyb6

B 3ToM pa3sgene 6yAeT pacckasaHo O TOM, Kakue Tpybbl MOXHO
MCMoNb30BaTb A1 NPOKAAAKN OTOMUTENbHbBIX CUCTEM. TaKXe cneayeTt y3HaTb
0 MaTepuanax, W3 KOTOPbIX W3roTaBMAMBAOTCA TPy6Obl, O TEXHUYECKUX

Xapaktepuctukax Tpyb u np.

CtranbHble Tpyb6bl

CtanbHble Tpybbl BeCbMa nonynsipHbl BO MHOMMX €BPONENCKMUX CTpaHax,
a Takxe B Poccun. Bnepsble cTanbHble Tpybbl 6bl/I N3roTOBNEHbI B AHIINN B
cepeaunHe XIX B.

Ons wn3rotoBneHmss Tpyb6 4ONa BOASIHOrO OTOMJIEHMS MPUMEHSIETCS
MArkas yrnepogucrasl ctanb. BblbupaloT 3TOT MaTtepuan MnoToOMy, UYTO OH
MMeeT BbICOKYID TMPOYHOCTb M BMecTe C TeM nNNacTUYHOCTb. [loaToMy
CTanbHble Tpybbl MOXHO crmbaTtb, pe3aTb, CBapuBaTb, KfenaTb U BbIMNOAHSATb
apyrme onepaunn. Tpybbl Takoro Tmna MMEKT BbICOKYHO TENJI0NPOBOAHOCTD,
YTO CYMTAETCs CaMblM XOPOLIMM KayecTBOM Ans Tpy6, N0 KOTOPbIM ABMXKETCS
HarpeTas BoAaa.

Mpn TpaHCNOpPTMPOBKE XOSI0OAHOM BOAbl TEMNIOMNPOBOAHOCTL UMEET

oTpuuaTenbHbIN 3HaK, MOTOMY 4YTO Tpybbl OTNOTEBAlOT, ObLICTPO pXaBEKT U



NPUXoasT B HEerogHoCTb, paspylwas npuieratwowme K HUM CTpoUTEsbHblE
KOHCTPYKLUN.

MoOMMMO BbICOKOW TernsionpoBOAHOCTW, CcTanb obnagaeT HU3KUM
TeMnepaTypHbIM KO3 EDULUMEHTOM JSIMHEMHOIO pacClIUPEHUsi, 4YTO SIBNSETCS
Ba>HbIM (paKTOPOM Mpu 3aKknagke ctanbHbIX Tpyb B 6€TOH.

CaMblM BaXHbIM HeAOCTAaTKOM CTajnbHbIX Tpyb6 saABNseTca HM3Kas
KOPpPO3MOHHAsE CTOMKOCTb. PxaBumHa HebnaronpusTtHO BO34ENCTBYET He
TO/IbKO Ha CTEHKW Tpyb, HO M 3acopsieT BOAY MexXaHW4YyeCKMMU NpuMecsiMu,
oTpuuaTenbHO BJMSET Ha KaydecTBO BOAbl, yXyawaeT paboTy 3anopHOWM
apMmatypbl U np. Ansg Toro 4To6bl MOBLICUTb KOPPO3MOHHYHK CTOMKOCTb
AaHHbIX TPY6, NX MOKpbIBAKOT C/I0EM LIMHKA.

B oTonuTenbHbIX cUCTeMax cTasibHble Tpybbl MOryT pabotaTb NpUMeEpPHO
30—40 neT. Mo ncre4yeHUn 3TOro cpoka TpybonpoBoa 3aMeEHSAIOT LETUKOM.

Ewe ogHMM oTpuuaTenbHbiM (akKTOPOM CTasibHbIX Tpyb sBnsieTcs uX
HU3Kasi MPOMNYCKHas CrnocobHOCTb MO CpaBHEHWUK C MeAHbIMU UK
NnaacTMKOBbLIMK Tpybamum Toro xe gmameTpa.

MpuumMHa 3aka4yaeTcsds B LWIEepOXOBATOCTU  BHYTPEHHUX  CTEHOK
CTasIbHbIX TpYyb, yBen4nBaroLmx COnpoTUBNEHNE OBUXXEHUIO
TennoHocuTenss. A CO BpeMeHeM MponyCcKHash CrnocobHocTb ewe 6onblie
YMEeHbLIAeTCd, MNOTOMY 4YTO Ha CTeHkax Tpyb HakanauBarwTca BpeaHble
OT/IOXKEHMUS.

KpoMe 3TOro, MOHTax CTanbHbIX Tpyb Takxe sBMSETCA Aaneko He
nerkum gesnom. MoMmMo cBapku, Ana coegvHeHus Tpyb WCMNonb3yloTcsa U
pe3bboBble coeanHeHns. OumMHKOBaHHble Tpybbl BoObLE HeNb3s CoOeaMHATb C
MOMOLLBLIO CBapKW, MNOTOMY YTO Ha WBaxX cropaeT UMHKOBOE MOKPbITUE, N 3TO
MEeCTO CTaHOBUTCH BeCbMa YS3BMMbIM /19 KOPPO3UU.

Ona cucteM BOASIHOrO OTOMJIEHMS MCMNOMAL3YIOT chefytowme  Tunbl
CTasbHbIX Tpy6:

- BOAOrasonpoBoOAHble 4epHble CcBapHble TpyObl, MOJy4YeHHble B
pe3synbTate 3arnba cTtasibHOro SIMCTa C NOCieAyloWeNn CBapkon wea. Takue
Tpy6bl HA3bIBAKOTCHA «LLOBHbIE»;

— 3/1eKTpOCBapHble MPsIMOLLOBHbIE TPYObI;

— 6€eCLUOBHbIE LebHOTSAHYTbIE TPYObl.



CtanbHble Tpybbl MMEKT pa3Hyk TONWMHY CTeHOK. Coobpa3Ho 3ToMy
napameTpy OHM NoApa3aensTCcs Ha:

® Jlerkue;

¢ 06bIKHOBEHHbIE;

® YCUNIEHHbIE.

OnameTp cTanbHbiX Tpyb Bapbupyetca oT 8 o 150 mMMm. [na BOASIHbIX
OTOMUTENIbHbIX CUCTEM WCMOMb3YIOTCA Nerkue m O0OblIKHOBEHHble CTasibHble
Tpybbl agmametpom 15, 20 m 25 mm. B T1abn. 35 paHa knaccudukayums
CTanbHbIX Tpy6.

Tabnunua 35

CopTMMEHT BOoAOrasonpoBoiHbiX cBapHbiX Tpy6 no NOCTy 3262-75

Hapy: TonmuHa cTeHKH TPy, Macca 1 M TpyBRe Ge3
APy - .
Venos- . MM MyhThL, KT
- HHI
HEITi s P
PN Lo O6BIK- | POIE | Vs
(Dy}, JNerknx | HOBeH- Taue | PLEIERC HEnAH; neHHHle
ot Du) - : :
| s JNEHHEX | TpYOR HEIE
MM HEX i TPY ORI
MM TPy ORI
b 10,2 1,8 2 2:5 0,37 0,4 0,47
8 13,5 2 2,2 2,8 0,57 0,61 0,74
10 17 2 2.2 2.8 0,74 0,8 0,98
15 21,3 2.5 2,8 3,2 [,16 1,28 [,43
20 26,8 2.5 2.8 3.2 1.5 1.66 [,586
25 33,5 2.8 3,2 4 2,12 2,39 2,91
32 42,3 2,8 3,2 4 2,73 3,09 3,78
40 48 3 3.5 4 3,33 1,84 4,34
30 Gl 3 3,5 4,5 4,22 4,88 6,16
63 75,5 3,2 4 4,5 5,71 7.05 7,88
&0 88,5 3.5 4 4,5 7.4 5,34 0,32
)] 101,3 3.5 4 4,5 8,44 0,6 10,74
100 114 4 4.5 3 10,85 (2,15 | 13,44
125 140 4 4,5 5.5 13,42 15,04 | 18,24
150 165 4 4,5 5.5 15,88 17,81 21,63




MeaHble Tpy6bI

MepHble Tpybbl U3BECTHbLI YesioBe4YeCTBY C AAaBHEro BpemMeHu. NepebiMu
ux npumeHunu ernntdaHe, a K XVII B. Meab cTana caMmbiM NONYNAPHbIM
MaTepuanom and npomssoactea Tpyb. lNMocne Toro Kak NOSABMINCHL CTasibHble
Tpy6bl, MegHble CTann NpUMEHSATb He CTONb LWMPOKO.

B HacTosiwee BpeMs MegHble TPyObl MCNOMb3YOTCS NOBCEMECTHO,
NOTOMY 4YTO Meab — 3TO MPEBOCXOAHbIM MaTepuan Ang TenaonposoaoB
BOASIHOrO OTOMJIEHUS, @ TakXe X0SI04HOro U ropsvyero BoAOCHaAbXeHus. DTOoT
MaTepuan obnagaet uenbiM psiAOM NOSIOXKUTENbHbIX KayeCcTB:

— XOpOoLUeN Tenao— M 3NeKTponpoBoAHOCTbIO (B 5 pa3 6onblie, 4eM y

cTann);

BbICOKOW KOPPO3MOHHOW CTONKOCTLIO;

XOpOLEN YCTOMUYMBOCTbIO K OKUCIIEHUIO;

CTOMKOCTbIO K MU3MEHEHMUIO TEMMEPATYPbI;

CTOMKOCTbIO K AENCTBUIO YNbTpaduoneTa;

bakTepnunaHOM CTOMKOCTbIO;

BbICOKOM MJIACTUYHOCTbIO.

MoMMMO BblenepevYncrieHHoro, MeaHble Tpy6bbl MMEKT eLle 0AHO
AOCTOMHCTBO: BHYTPEHHSAS MOBEpPXHOCTb UX cTeHOK B 100 pa3 6onee rnaakas,
4yeM y CTanbHbIX, N B 4—5 pa3s, yeM y nnactukoBbiX Tpyb6. B cBA3M C 3TUM
NponyCcKHas CrnocobHOCTb MegHbIX TpybonpoBoAOB O4YeHb BbicOKa. M3-3a Toro
4yTO MeaHble Tpybbl 061a4at0T BbICOKOW KOPPO3MOHHOW CTOMKOCTbIO, UX
NponyCcKHas CrNoCcobHOCTb HE MEHSIeTCSA CO BpeMeHeM. B HekoTopbIx Tpybax
Ha BHYTPEHHIOI MOBEPXHOCTb CTEHOK METOAO0OM OKMUCNeHUsa dpocdopom
HAHOCAT AOMOSIHUTENbHbIN 3aWUTHbIN COMN.

NHoraa MegHble Tpybbl NOKPbIBAKOT NOAUSTUNEHOBbLIM NN
MNOSIMBUHUNXIOPUAHBIM CNOEM. DTO AeNAeTCs He TOMIbKO AN yNy4dleHus
BHelHero suaa Tpy6, HO 1 ans Toro, 4tobbl yNyylwnTb MX CBOUCTBA.
MonnuMepHbIN CNon aencTeyeT TakmM 06pa3oM, YTO NpU TPAHCMOPTUPOBKE
ropsiden oAbl nNo TpybaM 3HaUMTENbHO CHUXAKOTCS NoTepu Tenna, a npum

TpaHCNOPTMPOBKE XONO0AHOM BOAblI HE 06pa3yeTcs KoHAeHcaT. [MoMMMo 3TOoro,



nonmMepsbl 3aWwmatoT Tpybbl OT MEXaHUYECKUX NOBPEXAEHUN U CHUXKAKOT
YpOBEHb LuyMa.

Bnarogapst Tomy 4uto Meab obnagaeT BbICOKOW MAACTUYHOCTbIO, MeaHble
Tpy6bl Npn 3aMep3aHnm B HUX BOAbl HE TPeCKatoTCs, a cnerka
pactarusatoTcs. lNocne oTtanmeBaHmns BoAbl TPybbl BOCCTaHABAMBAKOTCA 40
nepBoHavyasbHOro COCTOAHUS.

B HopManbHOM cpeae v Npu 61aronpuUsATHLIX YCI0BUAX MeaHble Tpy6bbl
MOryT CNYXuTb npuMepHo 40 neT. Npn 3TOM Ha HUX HE BAUSIOT AaB/EHUE U
TemnepaTtypa TenJOHOCUTENS B CUCTEME OTOMNIEHUS.

Ecnn ona MoHTaxa TenaonpoBoia MCNONb3YTCA MeaHble Tpybbl, TO
HeobXoAMMO BbINMONHUTL HECKOJIbKO HEC/IOXHbIX YCNoBUN. lMNMpexae Bcero Bce
MaTepuasnbl B CUCTEME OTOMAEHMS AO/IKHbI 6bITb OAHOPOAHLIMU. DTO
O3Ha4yaeT, YTo BCe TpyObbl, cCOeANHUTESIbHbIE 31EMEHTbI U 3arnopHO-
perynupytowas annapaTtypa A0/KHbl 6bITb MegHbIMU. HO 3TO naeanbHbIN
BapuaHT. A B AeNCTBUTENbHOCTK bBblBaeT Tak, 4YTo 4YacTb TpybonpoBoga -
CTasibHas, a NoABOAKWM BbIMOSIHEHbLI C UCNOJSIb30BaHNEM MeaHbIX Tpy6.
Mo3ToOMy Ha NpakTUKe, NpM MOHTaxe TpybonpoBoAOB, HY>XXHO cobntoaaTb
cneayrwouwme npasuna:

— He CTaBWUTb CTasibHbl€ OLUMHKOBaHHbIe Tpybbl nocne MegHbIX (No
HanpaBfEHMIO BOAbI), T. K. ULMHKOBbIN CNon 6yaeT MHTEHCUMBHO pa3pyLlaThbCs;

— He MCNo/b30BaTb MeTa/U/IM4YEeCKUN CTbIK Mean U HenerMpoBaHHOMU
OLMHKOBAHHOW CTanu, NOTOMY 4YTO 6yAeT NponCxXoanTb SNeKTpoXmMmyeckas
peakuus, pe3ysbTaToOM KOTOPOM CTaHeT yCUeHHas KOppo3nsa CTasnu.

Ha puc. 45 nokasaHbl BapnaHTbl YCTAHOBKW CTasibHbIX U MeAHbIX Tpyo.
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Puc. 45. CMewaHHasa yCTaHOBKA CTasibHbIX U MegHbIX Tpyb: 1 — MeaHas
Tpyba; 2 — ctanbHasg Tpyba (cxeMmbl, obBeaeHHbIe MYHKTUPOM, —
HernpaBUbHbIA MOHTaX)

Onsa n3rotosneHusa Tpy6, ncnonb3lyembix Ang TpybonpoBoaoB BOASAHOMO
oTonseHus, 6epeTcs Meab BbICOKOW YNCTOThI (99,9%), npakTnyeckn 6e3
npumecen. Takon Matepman obnagaet ocobo BbICOKON KOPPO3MOHHOM
CTOMKOCTbIO M NMAacTUYHOCTbIO (Aaaxe npu Temnepatype —100° C). MNMocne
MeXaHun4yeckon obpaboTkm meab CTaHOBUTCS 6onee NpoYHON, HO TepsieT
3N1aCTUYHOCTb. YTObbI BEPHYTb 3TO CBOMCTBO MaTepuany, Meab noasepratoT
omxkury npm 600—700° C c nocneayowmm oxnaxgeHueM.

Mpy MOHTa)xe oToNUTEeNbHbIX TPY6ONPOBOAOB NPUMEHSATCA MeaHble
Tpy6bl ABYX BUAOB:

— XecTkue (HEeOTOXXKEHHbIE), UMetoLwme BMA NpsaMbIX OTPe3KOoB ASIMHOMU
oT 340 5 M™;

— MArkme (OTOXXKEHHbIe), CBEPHYTble B ByXTbl AnnHon 25 n 50 M.

XKectkune Tpybbl MCNONB3YIOT NMPU NPOKIaAKEe CTOSIKOB U MarncTpanemn
BOASIHOrO OTOMJIEHUS, @ MArkKMe — Ha APYrmx y4dyacTtkax Tenaonposoaa.

MegHble Tpybbl BbinyckatoTcsa agmameTpom 10—28 MM npu ToNwmHe
CTEHOK B 1 MM 1 35—54 MM npu ToNWwmMHe CTeHoK B 1,5 MM. BbiBatoT Tpybbl 1
6onblwero anameTpa. HecMoTpsi HA TO YTO TO/MWMHA CTEHOK Y MeAHbIX Tpyb
HEBbICOKA, OHW MOryT BblAEpXuBaTb AaBneHune bonee cunbHoe, YeM

CTasibHble TpyO6bl.

MonumepHbie TPpyO6bLI

MepBble NoiMMepHblie Tpybbl NOSIBUAUCE NMpUMEpHO B Hadvane 50-x rr.
XX B. B EBpone, CLLUA u AnoHuun. Cpa3sy xe nocne CBoero NosiBAeHUsa 3Tu
Tpy6bl CTanu nonynspHbiMmn 61arogaps CBOEMY NpPeBOCXOACTBY Haj BCEMU
MeTanamyecknmm Tpybamu.

3a npoweglwne rogbl NoAMMepHble Tpybbl 3aHAIM CBOE MeCTo
MpaKTUYEeCKn BO BCEX OTpaAcNgax rnpombiwsieHHocTn. C Havana 70-X rr. oHuU

NMPUMEHAITCA MNP MOHTA>XXe CUCTEM BOAOCHabXeHnsa n KaHanusayuu.



B CoBeTckom Coto3e ToXe npou3BoAnINCE NMonMepHble Tpybbl, HO KX
KONMYeCcTBO He npeBbliwano 5% oT Npon3BoACTBa CTanbHbIX TPy6. Takoe
NnonoXeHne BeLen 06bACHAIOCh HU3KUM KayeCTBOM OTeyeCTBEeHHbIX
noNMMepoB, a crefoBaTesibHO, U NONNMEPHbIX Tpyo.

B HacTosiLwee BpeMs nosiMMepHble Tpybbl — 3TO rNaBHbIM KOHKYPEHT
MeTannmyeckmnx Tpyb. B ckaHaMHABCKUX CTpaHax, a Takxe B lepMaHum
NnpakTU4ecKkn BCce BOAO-U ra3onpoBOAHbIE CUCTEMbI BbIMOSIHEHbI U3
nonmMepHbix Tpy6. B Halwen cTpaHe TakXKe MMeeTCsl TeHAEHUNS K poCTy
NPUMEHEHMS NNacTUKOBbIX Tpyo.

CaMbIM BaXKHbIM He4OCTaTKOM NoaMMepHbIX Tpyb sBnsieTcsa nsHoc. C
TeyeHneM BpeMeHu Tpybbl TeEPSAOT NPOYHOCTb U 2N1aCTUYHOCTb, TPEeCKaTCsa U
pa3spywatTtca. CKOpoCTb M3HOCA Takoro poaa Tpyb HanpsiMyto 3aBUCUT OT
TemnepaTypbl TPAHCMOPTUPYEMOMN XUAKOCTU, @ TaKXe OT AABNEHUS B
cucrteme. BpeaHoe Bo3aencTeme Ha NonmMMepHble Tpybbl OKasbiBaloT
ynbTpaduoneToBble y4n. PEMOHTY Takmne Tpybbl He noasiexart, UxX 3aMeHsoT
LLeNIMKOM.

MoMMMO 3TOro, K HegoCTaTKaM NAACTUKOBBLIX TPY6 MOXHO OTHECTWU:

® YMeHblUeHMEe YPOBHS NMPOYHOCTU Mpu MOBbILLEHUN TeMnepaTypbl;

® BbICOKYI roptoYyecTb;

e 60NbLION KOI(PPULMEHT NIMHENHOIO paclimpeHuns. [nsa n3rotoBneHus
BOAOrasonpoBOAHbIX M1ACTUKOBbIX

Tpy6 MCNONb3YHTCH TOSIbKO TEPMOCTOMKNE NOSIMMEPDLI, KOTOpble Mpun
NOBbILWEHUN TEeMMepaTypbl CTAHOBATCH BA3KUMKU, @ OCTbiBasi, oTBepaeBatoT. K
TakKMM NOAMMEpPaM OTHOCATCS:

® MOSINITUNEH;

® MOSINNPONUNEH;

* MOSINBUHUNXIOPUA;

e NonnbyTuneH.

MnactmkoBble Tpybbl NPOM3BOAAT CNOCOOOM BblAABAMBAHUSA, UCMOMb3YS
npu 3ToM oborpesaembin LWWHeEK. Takue Tpybbl MMET MapKUpPOBKY, KOTopas
COAEPXUT CriefyoLwyto nHdopMaumio:

- Bua nonmmepa (PE, PP, PVC, PB n np.);

— Hapy>XHbIN anameTp Tpybbl;



HOMUHanbHoe aasneHne PN (B 6apax);

HanMeHOoBaHUNE Npon3BoanNTENA,

CTaHAapT, MO KOTOPOMY U3roToBfieHa Tpyb6a;

AaTa U3rotoBJIEHUA,

HOMep napTuu.
Ecnu Ha Tpybe HeT MapKuUpoBKK, TO nNpmobpeTaTb Takyt Tpyby He

cnefyeT, NOTOMY YTO ee KayeCTBO U CPOK CYX6bl Bbi3bIBAlOT COMHEHMUE,

MonuaTtuneHoBblie TPyO6bI

CerogHsi NONAMU3TUNEH — CaMblil pacnpoCTpaHeHHbIW MaTepuan nNpu
npounssoacTee Tpyb Ansg XxonogHoOW BOAbI.

MonnatuneHoBble Tpybbl ANS XON0AHOMo BOAOCHAbXeHns u
KaHanmMsauuu 3a4aHnnm B 1—2 3Taxa BbiNyCKaKTCS ABYX BUAOB:

- Tpy6bI MHA (M3 NONN3TUNEHA HU3KOIO AABAEHUS N BbICOKOW
NJOTHOCTW), pacCUYMTaHHbIE Ha HanpshXeHue B CTeHKax Tpybbl He bonee 5
MMa;

- Tpy6bI MBA (M3 NnonnaTUNEeHa BbICOKOro AaBNEHUS N HU3KOM
MJOTHOCTWN), pacCUYMTaHHbIE Ha Hanpsi>KeHne B cTeHkax Tpybbl He 6onee 2,5
MMa.

CornacHo NOCTy 18599—83, nonnaTtuneHoBble Tpybbl 40/KHbI UMETb
Hapy>HbI agnameTp, paBHbin 10—1200 mm ana MNBA n 10—160 mm ana NMHA.

N3 nonmnatuneHa Takxe U3rotTaB/MBaKOT ra3onpoBogHble TpyObl,
paccunTaHHble Ha paboyee pasneHne ao 0,6 Mlla (cornacHo NOCTy P
50838—95), a Takxe Tpybbl ANns ra3onpoBoAoB, MO KOTOPbIM
TpaHCNoOpTUPYeTCS NPUPOAHbIN ra3 U ra3oBo3yLlHas CMecCb, B KOTOPOM
OTCYTCTBYIOT apoMaTuiecKkme 1 XJ1I0pupoBaHHble yriesoaopoabl (cornacHo
FOCTy 5542—87).

B 80-e rr. XX B. cneumanucrtamm 6bia1 npuayMaH crnocob ynydweHus
PU3MKO-TEXHUYECKMX NapaMeTpoB NoAMaTuAeHa. [na 3Toro crnosb3oBanu
MONEKYNSPHO-CLUUTbIA NOAUITUNEH, OTINYAKOLLMNCS NOBbILLEHHOW
CTOMKOCTbIO K BbICOKMM U HU3KMM TeMnepaTtypaMm, ybTpadmMoneToBbiM NydaMm

N MEeXaHMYECKUM HarpyskaMm, HO COXpPaHSOLWUMN Npu 3TOM rMbKoCTb. Tpybsil,



M3roTOBJIEHHbIE M3 TAKOro NOJIN3TUIIEHA, HE Tepsain CBOEN NMPOYHOCTU Npun
noBblWeHUn TemnepaTypbl 4o 95° C. 3T0 Aano BO3MOXHOCTb NMPUMEHSATb UX
AN NPOKNaAKM He TOSIbKO XO0JI04HOro, HO U ropsvyero BogoCHabxeHus, a
TaKXXe OTOMJeHuns.

MonnatuneH cwmsatoT TpeMsa cnocobamu:

— NEepPOKCUAHbLIM — C UCNOJIb30BaHMEM COMISHOIO pacTBopa Npwu
TemnepaTtype 200° C.

— CMIaHOBbIM — C MAapoOBOASAHbLIM NpoLEeccoM obpa3oBaHus
MONEKYNSAPHbIX CBA3EMN.

- paAnauMOHHbLIM — C NCNOJIb30BaHNEM b-U3TyUYeHUN.

CerogHs BogorasonpoBoHbie Tpybbl M3 CLUMTOro NOAMaTUIIEHA
cocTtaBnsaoT npumepHo 50% Bcex NIacTUKOBbIX Tpy6, NpUMEHseMbIX ANS
HamnoNIbHOr0 U pagnaTopHOro otonaeHus. jnameTp Taknx Tpyb He
npesbiwaeT 32 MM, 4YTO 06bACHAETCA A0POroBuU3HoM Tpy6 6onbLLOro
aAnameTpa. B mapkupoBke Tpyb 13 3TOro Mmatepmana npucyTCTBYOT OYKBbI
«PE-X» nnun «PEX», rae «X» — yKasaHue Ha TO, YTO NoNnMep ABNAETCH
CLWUTbLIM. B MapknpoBke Takxe yKa3blBaeTCsi M cnocob clumBaHus
noNMaTUNEHa:

e PEX a — NnONM3TUNEH, CLUUTBLIN NEPOKCUAHBbIM CNOCO60M;

e PEX b - nonnatnneH, CWnTbIN CMIAHOBLIM CNOCO60OM;

e PEX C — NONM3TUNEH, CLUNTbIN paanauUMOHHbLIM CNOCO60M.

B Tabn. 36 gaHbl HEKOTOpblE XapakKTepPUCTUKKN Tpyb M3 cLumTOoro

NoJIN3TUNEHA.



Tabnuua 36
Cpok cny»6bl Tpy6 M3 CLUMTOro NOJZIN3TUJIEHA B 3aBUCUMOCTHU OT

TeMnepaTypbl U AaB/IEHUA TPAHCNOPTUPYEMOMN XXUAKOCTHU

Temnepa- Cpok cnvxbe, ner
ooy ! 5 10 25 50
ns, °C [Mpn paGouem gasnernn, MIla

20 1,37 1,33 1,32 1,31 1,25
40 1,10 1,08 1,07 1,06 1,04
] 0,87 0,54 0,83 0,81 0,80
80 0,65 0,64 0,63 0,63 —
95 0,57 0,55 0,54 — A

NmeeTca ewe ogHa pa3HOBUAHOCTb MOSIMITUNEHA — IMHEWHbIN
nonmatuneH LPE, KOTOpbIM Npon3BOAMTCS Mo TOproBon mapkon «Dowiex».
N3 3TOro Matepmnana nsrotaBamBaroT TepMocTonkue Tpybnbl LPE, KoTOpbIE
6biBalOT ABYX BUAOB:

— C HOMUHanbHbIM aasnenmem PN 12,5 n PN 20 (c aHTmanddysHbiM
3alUMTHbIM CNOEM 3TUNEHBUHUIOBOro cnnpta — EVON, yMeHbLlialouwero
KMCOpPOAOMNPOHMLLAEMOCTb NoamMMepa) ANns pagnaTtopHOro U NoAnosibHOro
OTOMNEHUS;

— C HOMMHanbHbIM aasneHmem PN 20 (6e3 aHTUANDPY3HOMN 3aLWKUThI)
AN BHYTPEHHEro ropsyero n Xxono4Horo Bog0CHabxeHus.

Tpy6bl LPE ¢ HOMMHanbHbIM gasneHuem PN 12,5 BbinyckaroTcs ¢
anameTtpom 12 x 2, 14 x 2 1 18 x 2 MM. Tpy6bl LPE ¢ HOMWMHanNbHbLIM
nasneHneM PN 20 (c aHTManddy3HOW 3aLMTON) N3roTaBIMBAKOTCS
anameTtpom 25 x 3,5 MM. Tpybbl LPE ¢ HOMMHanbHbIM aasneHmnem PN 20 (6e3
aHTUANdPy3HoOM 3awmnTbl) bbiBalOT AnameTpom 18 x 2,5 n23x 3,5 mm.

B Hawewn cTpaHe cepumnHO He BbiNyCKakTCs TpyObl N3 MONEKYNSIPHO-
CLUMTOro NOAMU3TUAEHA, HO B HE6ONBbLIOM KOMYecTse Npons3soasaTcs Tpybbl 13
n3onaacra, 3anaTeHTOBAaHHOrO aHrTIMMCKON KoMnaHuen «Micropol».

MN3onnact — 3TO NonepeyHo ClWKnTbIn nonuatuneH PEX b,

N3roTaBnMBaeMbIl Mo MeToay KpadTcononmMepmsaunmm OpraHoCUIaHoOB K



nonnaTuneHy. Takoro poaa nonuatuneH obnagaeT BbICOKOW NAOTHOCTbIO —
0,950 r/cm3. NMOMMUMO 3TOro, OH MMEET HEKOTOpPble 0COBEHHOCTH:

® BbICOKYI TEPMOCTONKOCTb;

® BbICOKY YCTOMUYMBOCTb K gasneHuto (B Tpybax PN 20 gaBneHue
pa3pbiBa gocturaet 90 atm npu Temnepatype 20° C);

® BbICOKYK CTOMKOCTb K MEXaHWUYECKNM MOBPEXAEHUSIM;

® HM3KYI KNCIOPOAONPOHMNLLAEMOCTD.

N3onnacTtosble Tpybbl 6bIBAOT CEMU AMAMETPOB M ABYX KNacCoB
MPOYHOCTWN ANS Kaxaoro gnamerpa. HoMMHanbHOEe gaBneHme coctasnseT
12,5—20 at™ (npu Temnepatype 20° C), gonyctmmoe gasnenune — 5,4—8,6
at™ (npu Temnepatype 95° C). N3onnacTtoBblie Tpybbl NOCTYNaoT B Npoaaxy
B 6byxTax annHon no 50, 100 n 200 ™.

Takoro poga Tpybbl NpUMEHSAIOT ANS NPOKNAAKN CETEN ropsivero m
XOSI0AHOI0 BOAOCHabXXeHUs, a TakXXe ANS BblICOKOTEMMNEpPATYPHbIX

OTOMUTENIbHbIX CNCTEM.

MonunponuneHoBbie TPy6bI

Mo cBOMM KayecTBaM NOAUMNPONUAEHOBbIE TPYbObl HAaNMOMMHAKOT TPYObl
N3 MONEKYNSAPHO-CLUMTOro nonmatuneHa. OTanyatoTcs oHu 6onee BbICOKOM
XXEeCTKOCTbIO, KOTOpas 3aTpyAHSET MOHTaX 3TuX Tpyb, T. K. TpebyeTcs
HaMHoro 6osnblle BpEMEHUN U COeAMHUTENbHbIX 3/IeMeHToB. Ho nMetoTcs y
nonmnponuieHa u NonoXuTesibHble cBONCTBA. K npuMepy, ero MOXHOo
CBapuBaTb, YTO OWYTUMO SKOHOMUT BpeMs U AeHbrn. Ho Ans cBapku
nonunponuieHa TpebyeTca KBanmpuumMpoBaHHbIN MOHTaXHUK.

MonunponuneHosBble Tpybbl N3roTaBNMBalOTCS B BUAE NMPSMbIX OTPE3KOB
onpeneneHHon AnvHbl. TO He Bcerga yaobHO, NOTOMY 4YTO Nocsie NpoKaaaKku
TpybonpoBoaa, Kak NpaBuio, OCTAaeTCA MHOIro 0bpe3KoB, KOTOpble HUrge He
NMPUMEHSIIOTCS.

Ona BHYTPUKBapTUPHbIX TPy6ONpoBOAOB ropsiyero n Xono4Horo
BOAOCHabXeHns NCnonb3yroT Tpybbl, M3rOTOBMIEHHbIE U3 TENOCTOMKOIro

nonunponuneHa tuna 3. OH npeactasnsieT cobom cononmmep nponueHa C



3TuneHoM. Tun 1 — rononnMep, NCNosb3yeMbln AN NPOKAAAKN BHYTPEHHUX
KaHa/IM3aLUMOHHbIX CETEMN.
MonunponunneHoBbie Tpybbl HENb3S MPUMEHSATb A/ HANOJIbHOro

OTOMMEHNUA U BbICOKOTEMMEPATYPHbIX CNCTEM OTONMJIEHNA.

MonuBuHUAXNIOpUAHDbIE TPY6bI

MockonbKy Tpybbl N3 NOAMBUHUAXIOPUAA YCTONUYMNBBI K BO34ENCTBUIO
yNbTpadunoneToBbIX Jly4en, X NOBCEMECTHO UCMNONb3YIOT 4S9 NPOKIaAKMU
OTKPbITbIX BOAOCTOYHbLIX CUCTEM.

MpUMeHs0T Takoro poaa Tpybbl M B YCTPONCTBE TEXHOIOMMYECKUX
TpybonpoBoAoOB, T. K. OHWU HErOpHOYMN, UMEKDT NMOHUXKEHHbIN KO3 PULUNEHT
JIMHENHOr0 TENI0BOro paclwnpeHns, obnagatoT NoBbILWLEHHOW XMMNYECKOWN
CTOMKOCTbIO U T. A.

Tpy6bl, N3roTOBAEHHbIE N3 NPOCTOr0 NOMBUHUAXNOPMAA, PpaCcCUUTaHbI
Ha TeMnepaTypy 40 45° C, a n3 x10pnMpoBaHHOro NoaMBUHUAXIOPMAA — A0
95° C.

N3 Taknx Tpyb Henb3s BbINOAHATbL TpybOonpoBoa ropsyvero
BOAOCHabXeHMs, NOTOMY UYTO B COCTaBe NoJiMMepa UMEKTCs BpeaHble Ans

OopraHn3ma 4esioBeka BewecTBa.

MonunbyTuneHosBble TPyO6bI

Mo CBOMM TEXHUYECKUM XapaKTEPUCTUKAM NonnbyTuneHosble TpyObl
aHanornyHbl Tpybam m3 CLUMTOro NONNITUIEHA, HO MMELOT 6onee BbICOKYHO
TeNNoCTonKoCTb. OHKM paccumTaHbl Ha TemnepaTtypy B 70° C n mMoryT
MPOCNYXUTb B Takmnx ycnosusax 50 net. MakcumanbHaga temnepaTypa,
KOTOPYO MOryT Bblaep>XaTb nonmbyTtuneHosble Tpybbl, coctaBnsaert 95° C.

OTn Tpybbl MMEKOT XOPOLUYHO 3/1ACTUYHOCTb, TENIOCTOMKOCTb U
YCTOMUYMBOCTb K yNnbTpaduoneTty. TONLWMHA CTEHOK Y HUX 3HAUYUTENBHO
MEeHblUEe, YeM Yy ApPYrmux noanMepHbix Tpyb.

MonnbyTuneHosble TPybbl MOXHO MCMOSIb30BaTb MPU NPOKAaaKe CUCTEM

OTOMNEHNA U ropdyero BOAOCHabxeHus. HYawe Bcero ux NMPUMEHAIOT B



AHrAun n NepmaHun. NMpuumHa NOoNynasapHOCTM 3TUX TPpyb 3aktoyaeTcs B TOM,
UTO NPU NX COEANHEHUN MOXHO UCMOSIb30BaTb HU3KOTEMMNEPATYPHYO CBAPKY,
KOTOpas CHUMXXaeT 3KOHOMUYECKUE 3aTpaTbl NpyU MOHTaxe. Ho TeM He MeHee B

2000 r. BblNycK Takoro poaa Tpy6 6bin npekpauieH.

MeTtannononmmepHbie Tpy6bl

Ewe B 70-e rr. XX B. B npoga)e NosiBUINCb HOBblE MJIACTUKOBbIE
Tpybbl, KOTOpblE MMeNn Ha3BaHne «Super Pipe» — «cynepTpy6bbi». OHU
npeacrtasnsanm cobom MHOroCNOMHblE N3genns, COCTosLWwmue n3 antoMMHNUEBOWN
donbru, 06NTON C ABYX CTOPOH MOSNITUIEHOM. Tpybbl MOrM BblAEPXUBATb
TemnepaTtypy 95° C n pasneHue go 1 Mlla. B 10 BpeMs UM He 6bl/10 paBHbIX.

CynepTpy6bbl, unn MmetannononmmepHsole Tpybol (MIMNT), - 3To usgenue
M3 KOMMO3MLUMOHHOIO MaTepmana, UMeLWero BeanKosienHble CBOMUCTBA,
oTAM4yaroLwmecs OT CBOMCTB ob6pasytowmx ero cocraBnsowmx. Mx cranm
NCNosb30BaTb NpWU NMpoKnagKe CMCTEM BOAOCHAOXEHUSA N OTOMNEHMUS.

MMT coeanHunun B cebe AOCTOMHCTBA ABYX MaTtepuanos — noavmepa
(kak nNpaBuaO, MONEKYIAPHO-CLUMNTbLIN MONN3TUNEH) U MeTanna. OT
NAAaCTUKOBbLIX TPY6 MeTano-noiMMepHbie B3sau cregylowme CBONCTBA:

® N1AaCTUYHOCTDb;,

KOPPO3UOHHYO CTOWMKOCTb;

XUMNYECKYH CTOMKOCTb;

YCTOMUYMBOCTb K arpecCuUBHbIM Cpeaam;

BbICOKYI MPONYCKHYIK CNOCOBHOCTb 6narogaps rnagkum BHYTPEHHUM
CTEHKaM;

® 101rOBEYHOCTb;

* Manbli BeC.

MeTannuyeckun cnon obecneumn MIMT cnocobHOCTb BblAEPXKNBATb
BbICOKOE AaBJiIeHne N TeMnepaTypy TENJIOHOCUTENS, a TaKXe
ra30HEeNpPOHNLAEMOCTb, YTO SABMSIETCS BaXXHbIM CBOMCTBOM ANS OTONUTENbHbIX
cucTteM. XoTsa MeTasIn4eCKnin CNom yBenmumaaeT NPOYHOCTb Ha pas3pbiB Y
MeTannononmMmepHblx Tpyb B 1,5—1,7 pas, npu pe3kux nepenagax AaBreHus

N TeMnepaTyp 3Ta NMPOYHOCTb PE3KO YMEHbLUAETCH U3-3a TOro, YTo NMOAMMeEp u



MeTas UMeIT pasHble KO3 dUUMEHTbI IMHENHOINO pacwunpeHms. MNMostomy
npu nepenagax MIMT paccnaneBaroTCA.

MockonbKy MeTannonoamMMmepHbole Tpybbl 06n1agaroT HU3KUM
KO3 DMUMEHTOM JIMHEMHOIO TEMSIOBOr0 paCIMpPEHMNS, aHANIOMMYHbIM
MeAHOMY, 3TO NO03BONSAET COeAMHSATb UX CO CTallbHbIMK Tpybamm m
MeTanamyecknMmmn npmbopamu.

Yauwe Bcero MetasionosimnMepHble Tpybbl apMMpPOBaHbl astoOMUHUEM.,
OHu npeactaBnsaoT cobon nsgenune, cocrosiee n3 5 cnoes (puc. 46):

— Tpy6bl, U3roTOB/IEHHOW N3 MONEKYIAPHO-CLUMTOrO MONN3TUNEHA, C
TONWMHON cTeHoK ao 0,8 MM;

— NepBON KIeeBOW NPOCIONKMN;

— CBEpPHYTOW N CBApPEHHOW /1la3epoM antoMUHUEBOW (PONbrv TOALWMHOWN
0,4 mm;

— BTOPOW KNeeBOW MPOC/IONKU;

— 3alMUTHON 060N0UKN N3 HECLUMTOro NonnaTuneHa TonwmnHom 0,8 MM.

Ha HekoTopble Tpybbl HAHOCUTCHA AOMOSIHUTENbHbIN 3aLWMTHbIN
aHTMANDDY3HbINM CNon 13 aTuneHBuHuiosoro cnupta (EVON) TonwmHomn
0,2—0,25 mm.

MeTannononmmepHble Tpybbl BbiMyCKaOTCA ABYX TUMOB:

- B Tpybax nepBoro tmna aatoMuUHMeBas ponbra pacrnosioXXeHa mMexay
OAWHAKOBbIMM MO TOJIWMHE CI0SAMKU nonnMepa. Takne Tpybbl He paccuMTaHbI
Ha HM3KKMe TeMnepaTypbl OKpyXatoLlen cpeabl: nNpun 3amep3aHunun
TENJIOHOCUTENS OHM paspyLllalTcs. MapkMpoBKa Takux Tpy6 BbIrNsaaAuT Tak:
«PEX-AI-PEX>»;

- B Tpybax BTOpOro Tvna antoMmHuesas ¢osibra pacrnonaraercs Mexay
pa3HbIMKU MO TOALWMHE MOSIMMEPHBLIMU CNOSMU, NMPU 3TOM HapPY>XHbIW CI0M
nonmMepa A0BOJSIbHO TOHKUW M OCYLLECTBASET 3alWnTHY0 dyHKuuo. Cnoun
CKpenasTCcsa C NOMOLLbIO K1eeBOW NPOCIONKN UK NOoCpeacTBOM NOAMMeEpa,

3aTeKatowero B Wenan aatoMmMHUEBoOn Qonbru.



Puc. 46. MetannononnmepHasa Tpyba: 1 — nonmatuneH; 2 - Knen ans
NJOTHOrO COeANHEHMS nnacTuka n Mmetanna; 3 — antoMuHuesasa ponbra,
CBapeHHas BHaXNecTKy

Cnocob coegnHeHUs antoMuUHMEBOW hONbryu TakXKe OKasblBaeT BAUAHUE
Ha PU3NKO-MeXaHN4Yyeckme n TeXHNYecKne Kayectsa MeTanionoMMepHbIX
Tpy6. ®donbra coegmHsaeTca ABYMS cnocobamm — BHAXNECT U CTblK B CTbIK.

MIMT mn3rotaBnMBalrTCsa U NOCTYNAT B Npoaaxy byxtamMu gnamMeTpom
12—16 MM 1 gnuHon 2 M. bBeiBatoT Tpybbl 1 6onbwero gmametpa — no 110
MM, YTO AaeT BO3MOXHOCTb MUCMO/Ib30BaTb UX B CTOSIKAX U Marucrpansx.

MWHUManbHO AONYCTUMas CTerneHb CLUMBAHUSA MONN3TUNEHOBOIO Cros,
cornacHo 3apybexHomy ctaHgapty DIN 16892, cocTtasnsert:

e nna PEX a - 75%;

e NN PEX b — 65%;

e nns PEX ¢ - 60%.

MeTannononmmepHole Tpybbl, UMerowmecs Ha POCCUNCKOM pblHKE, B

OCHOBHOM WM3rOTOBJIEHbI 3@ pyb6exoM.

AcbecToueMeHTHbIe TPy6bl

Takune Tpybbl 0O4eHb NOMNyNsApHbl B CTpaHax 3anaaHon Esponbl u CLUA.
TaM MX NCNONb3YIOT A5 NPOKNAAKM KaHANN3AUMOHHbIX, BEHTUASILUMOHHbBIX W
BOAOMPOBOAHbIX CETEMN.

Mossununcb 3T Tpybbl B Havane XX B. OHW npeacTaBnsaoT cobomn
nsgenue, cocrosilee n3 6etoHa n acbecra, KOTOpbIM NO CBOEMY XUMUYECKOMY
cocTtaBy 6M30K K 6eTOoHY, @ N0 MeEXaHMYeCKOMY — K cTanun. bnarogapsi atomy

Tpy6bl, N3roToOBMIEHHbIE U3 acbecToLeMeHTa, MMEKT BbICOKYH MPOYHOCTb,



CTOWMKOCTb K KOPPO3UN, HEBbICOKUN YPOBEHb TEMNONPOBOAHOCTN (NO3TOMY
BOAA B HMX NMPaKTUYECKM HEe 3aMep3aeT).

CaMbIM yaMBUTENbHBbIM CBOMCTBOM acbecToueMeHTa SIBMSIETCHA TO, YTO
NP KOHTaKTE C ropsiyen BoAOW OH He TONbKO He pa3pyluaeTtcs, a HaobopoT,
CTAQHOBUTCS TO/IbKO MPOYHEN.

AcbecToueMeHTHbIe Tpybbl 6bIBalOT ABYX BUAOB:

— HEHanopHble, NCMONb3YyEMble A1 CTOKOB, BEHTUISLUN U
KaHanmMsaumu, a Takxe ans npoknagku kabens;

— HanopHble (YCUNeHHble) — ANs BOAOra3onpoBOAHbIX CUCTEM.

B Poccuun acbectoueMeHTHble Tpybbl M3roTaBIMBaOTCS AMAMETPOM
100—500 MM n gnunHon go 5 m.

AcbecToueMeHTHbIe Tpybbl HeNb3s UCNO1b30BaTb A1 0TBOAA AbIMOBbIX
rasoB OT NevYen U KaMMUHOB, @ TaKXXe NpoKiaabiBaTb B 30HE AEUCTBUS OrHS,

MOTOMY 4YTO NpPW BO3AENCTBMU BbICOKOW TeMnepaTypbl TPyObl pa3pyLuatoTcs.

CoeauHUTENbHDbIE 3/1IEMEHTbI ANIA CTaJibHbIX pr6

CoeanHUTeNbHbIE 2N1EMEHTbI AN CTaNbHbIX Tpyb6onpoBoaoB
npeactasnstoT cobon dacoHHbIE n3aenus ¢ BHyTpeHHeN pe3bbon.
BHyTpeHHs4 pe3bba Npom3BOANTCS C MOMOLLbIO METUMKOB, @ Hapy>XHas — C
NOMOLLbIO KNynnoB. Ecnu Bo BpeMsi Hape3aHus pe3bbbl NpUMeHSANCh
CMa304HO-OXN1aXaatolme 3MyNbCUM, YMeHbLIaKLWme TpeHue, To pe3bba

6yaeT Ka4eCTBEHHOM M NPOCAYXUT AONTO.



h

)

C—=D

2]

Puc. 47. U3genns n3 KOBKOro 4yryHa ans coegmHeHus tpy6: a — mydTta
KopoTkas npsimasi; 6 — mydTa AnmHHasa npsamas; B — Mmy@dra
KOMMeHcUpywwas; r — TPOMHUK NpsSIMON; 4 — NPSIMON KPEeCT; € — YroSIbHUK
npsiMon

Ons coeanHEHMsa aN1eMeHTOB B CTallbHbIX TpybonpoBoaax
NCNOoNb3YyHTCH AeTanun, BbIMOJIHEHHbIE N3 KOBKOro YyryHa (puc. 47),
Hanpumep:

e NpsiMble MydThbl;

e KOMMEHcUupytowme MydTbl;

NnpsiMmble TPOMHUKU, KPECTbI N YIrONbHUKN;

rnepexoaHble TPOMHUKN, KPeCTbl U MydThbl;

dyTOpKMN;



e TPOMHUKWN U KpPecTbl C ABYMS Nepexoaamu;

® KOHTPramku, Konnakm n npobku.

B Tabn. 37, 38 u 39 gaHbl pa3Mepbl COeANHUTENIbHbIX 3/1IEMEHTOB M3

KOBKOrO 4YyryHa.

Tabnwuua 37

Pa3Mepbl NPAMbIX M KOMOEHCUPYHOLWMX MYdT, NPAMbIX TPOMHUKOB, KPECTOB U

YroJibHUMKOB N3 KOBKOIo 4yyryHa, Mmm

Myt [Mpsisuie
V- MydpTh Mydprhi . TPORHHEKN
KOMITEH- _ : [Mpsivuie
NOE- NpAMELE MpAMELE (rocT
: CHpY- Fumiaiogiog YIoBHH-
HEII | KOpOTKHE | IJIHHHEE B04E-T73) 7 3
: . : I0IIHE ku (TOCT
npo- (roCT (roCT TOCT H KpPecThl $046_75)
xon | 8954—75) | &055-75) | _S.0 .. (TOCT .
BO56—T3) | Licm ac
B957-73)
Dy L Crun L Crnn L L Crun L Crun
X X X X
15 28 5 16 13 1] 28 L& 28 L&
20 31 6 39 14 o0 33 21 33 21
25 33 7 45 17 100 38 25 38 25
32 39 7 50 18 1] 45 30 45 30
40 43 7 5 19 100 a0 33 30 i3
Dy L Crua L Crun L L Crua L Crun
X X X X
50 47 7 (] 25 100 58 19 58 a9




Tabnuua 38

PasMmepbl nepexoaHbIX MYy(dT, TPOMHUKOB, KPEeCTOB U (pyTOPOK U3

KOBKOIo 4yryHa, MM

Vi-
JIOB-
{ ¥ 1 v
Hete | Tpodiuukn (MOCT 8949-735) MTGD.KH MN}T.H
npo- | W KpecTw ([OCT 8952-75) (roct (roct
o 8960-T75) BO57-75)
XOIbI
D1:
CKHahl " .
D2 | Ll | L2 i [S%] g, |
X, X X X
20:15 a0 31 17 20 26 16 39 15
25:15 32 34 18 23 29 19 45 19
25:20 15 36 21 23 29 17 45 18
32:15 14 38 18 27 3l 21 50 22
32:20 36 4] 20 28 3l 19 50 21
32:25 40 42 24 28 3l 18 50 l
CEnakl ' '
D2 Li (3 L CENn L CEHO
40:15 36 42 18 31 3l 21 55 21
40:20 38 44 20 31 3l 19 55 24
4:25 | 42 46 24 32 3l 18 55 28
40:32 46 48 28 32 3l 16 55 20
50:25 | 44 52 24 38 35 22 63 a0
50:32 48 54 28 IR a3 28 65 28
50:40 52 55 32 37 35 18 63 26




Tabnuua 39

Pa3mepbl UyryHHbIX KOHTpraek, KoJinakos 1 Nnpo6ok, MM

Mydp [panue
Ve- Mydrra Myt JTh TPoOHHHEN
KOMITEH- . . Mpsseie
NoE- npaMele MM ELE (rocT
2 CHUpY- B YronBHH-
HEIIH | KOpOTKHE | IIHHHEIE e BO04E—T73) ki (TOCT
npo- | (FTOCT (rocCT (TOCT | M KPECTRL | eppe 22y
xon | 8054-75) | BO55-T75) Cnte (MoCT i
BO56—T3) | oocq oz
RO57-75)
Dy L Crun L Crua L L Cruz L Crua
X X X X
15 28 5 36 13 100 28 L& 28 L&
Dy L Crua L Crun L L Crun L Crun
X X X X
20 31 b 30 14 1] 33 21 33 21
25 35 7 45 17 1] ET 25 38 25
32 39 7 50 L& 1] 45 a0 45 a0
40 43 7 5 19 100 50 i3 50 i3
50 47 7 63 25 1] 58 39 58 39

CoeanHUTEsIbHbIE 3JIEMEHTbI AJIA MeAHbIX TPYy6

CoegnHUTENbHbIE 2N1EMEHTLI ANst MeAHbIX TPy M3roTaB/nBalOTCAa U3
MeAu TaKOoro Xe KadecTsa, T. €. B MeTaJyile He A0/KHO b6bITb npuMmecen
6onbwe, yem 0,1%, a TakxkKe U3 NaTyHN U 6pOH3bl. MegHble PUTUHIK
WM3roTas/nBatlOT ABYX BMAOB: pa3beMHble N Hepa3beMHble. Hepa3beMHble
n3aenus CoegunHsaT Namkon nnun ceapkon. PasbeMHble nsgenuns — 3To

dnaHubl N 3aXUMHbIE DUTUHII.

3anopHo-peryavpylowas apmartypa

Takoro poaa u3genus npeaHasHadyeHbl Ans peryanpoBku paboThbl
BOASIHOM OTOMUTENbHOW cUCTEMBbI. [Mpn HEOBX0AMMOCTM apMaTypa MOXeET
OTK/IHOUYNTb OTAENbHbIN Y4aCTOK CETWU.

Mockonbky nobas BogssHas OTONUTENbHAs CUCTEMA UMEET B CBOEM
COoCTaBe reHepaTop Tenna, oTonuTenbHble NpmMbopbl 1 ceTb Tpy6ONpoBOAOB,

3aMopHO-PEerynMpyoLLYIo annapaTtypy noapasaensaoT Ha HECKObKO Fpynn:



1. ApmaTypa 06Bsi3kM BOAOrpeMHOro KoTna.

2. PagnaTtopHas apmaTypa, yCTaHaBnMBaeMasi BO3/1€ OTOMUTESIbHbIX
npmbopos.

3. TpybonpoBoaHasa apMaTtypa, peryampytoLlias notok TensoHoOCUTens.

ApMaTtypa 06BA3KM BOAOrpernHOro Kortnaa

K aTon rpynne MOXXHO OTHEeCTMU:

e 351IeMeHTbl 6e30nacHOCTN KoTna (MaHOMETp, NpeaoXpaHUTENbHbIN
KnanaH n BO34yXO0OTBOAUMK);

® aTYMKN MOTOKA M AaBneHus, 6okmpytowmne paboTy KoTia B caydae
OCT@HOBKMW LUNPKYASLUN CUCTEMbI UM NPEBbIWEHNS MaKCMManbHO
A0NYCTUMOro AaBlieHus ;

* rmapaBaMYecKUi cenapaTop, Heob6XxoaAnMbIN AN YBA3KK U
rmapasnanyeckon 6anaHCMpoOBKM pa3BETBAEHHbIX CUCTEM OTOMNEHUS;

® YCTAHOBKM NOAMNUTKM, NO3BOMSAOLWME aBTOMATUYECKN NoAAEPXKMNBATD
NOCTOSIHHOE AaBsieHMe B OTONUTENbHOU cucTeMe (ANs CUCTEMbI C YTEUYKOU
TenAoHOCUTENS);

e BO34yxoyganutenu (BO34YLHUNKN).

PaanaTopHana apMmaTtypa

[JaHHYl0 rpynny usaenui yctaHaBMBAlOT Ha noaBoAKax K
oTonuTenbHbiM Npubopam. OHa NpeaHa3HayeHa ANs perynmpoBaHumst NoToka
TENIOHOCUTENS, KOTOPbINM NoAaeTcs B OTONUTENbHbIN NpMbop, a Takxe
TennooTtaayun atoro npubopa.

TennooTtaaydy oTonmuTenbHOro Nnpubopa MOXHO perynmpoBaTb ABYMS
crnocobaMun — KOMMYECTBEHHO M Ka4YeCTBEHHO.

MepBbi cnocob 3aKno4YaeTcss B TOM, YTO U3MEHSIeTCS KONIMYECTBO
BOAbl, NocTtynatwen B npnbop. KayecTBeHHbIN CNocob KOHTponupyeT
TemMnepaTypy BOAbl, BbIXOASILLEN U3 KOTNA.

PaanaTtopHas apMmaTtypa UMeeT B CBOEM COCTaBe:

e pErysIMpoBOYHbIE KPaHbl;



e TepMOCTaTUYEeCKMe KnanaHbl (TepMoCcTaTbl, TEPMOPErynsaTopbl);

® BO34YXOOTBOAUYNKMU;

® HWXKHIOIO apMaTypy, AaoLy BO3MOXHOCTb NOACOEANHATD
oTonuTenbHbIM Npubop K Tpybonposoay;

e H0KOBOM UHXEKTOPHbIN y3en, 6narogaps KOTOPOMY OTOMUTESbHbIN
npubop MOXHO rnepeBecTn ¢ 6OKOBOro NoACOeANHEHUSA Ha HUXHeE;

® 3arMoOpHble N CAINBHbIE KNanaHbl, C MOMOLbI KOTOPbIX MOXHO
OTKNOYNTb OTAENbHO B3ATbIM OTONUTENbHBLIM Npnbop 6e3 crnycka Boabl 13

BCEN CUCTEMBI.

KpaHbl ABOMHOW perysimpoBKU U TPEXXoA0Bble KPaHbl

PerynmpoBoYHble KpaHbl yCTaHaB/IMBAKOT Ha NOABOAKAX K
oTONMUTEeNbHbIM Npubopam.

KpaH aoBoMHON perynmpoBku (puc. 48). DTOT aN1eMEHT NPUMEHSIOT B
OAHOTPYOBHbIX CMCTEMax BOASSHOIO OTOMJIEHNS C BepXHen pa3soakon. OH
npeacrasnseT cobon kopnyc ¢ 6poH30BbIM CTakKaHOM C ABYMS HOKOBbIMU
OKOWKaMn. B HMXXHEN YacTu WnuHaens, K KOToOpoMy npucoegmHeH Kopnyc
KpaHa, BbIMNOJIHEHA Hapy>XHas pe3bba.

C noMoLWbo pyKOSTKU WNUHAENb MPUBOAUTCS BO BpalleHue. MNMpun aToM
6pOH30BbIN CTaKaH HAYMHAET ABUraTbCsl BBEPX-BHU3 BHYTPU KOpryca KpaHa.
B npouecce aBmxeHns ctakaHa ero 60KoBble OKOWKK 60blle NN MeHblLue, a
TO U NOSIHOCTbO NEepEeKpPbIBAOT NMPOXos4 Kopnyca.

Mocne TOro Kak Ha noABoAKax CMOHTUPOBaHblI KpaHbl ABONHOMN
perysmpoBKN, HY>XHO BbINOJHUTb NEPBUYHBIA (MOHTaXHbIN) NYyCK
OTOMUTENIbHOW CUCTeMbI. Nocne 3Toro po3eTkn yCTaHaBIMBAKOTCH Ha
Kopnycax KpaHoB TaknuM o6pa3oM, 4Tobbl yNOpHbIN nanew, Ha pyKosTke 6bin
BCTaB/IEH B nNpope3b po3eTkn. CneayrowmmM 4ENCTBMEM BbIMOSIHAETCH C
MOMOLLBLIO MOBOPOTa PYKOSATKM BTOpPUYHaA (3KCnayaTaumoHHasa) perysnpoBka

OTOMUTENIbHOW CUCTEMBI.



Puc. 48. KpaH ABOWMHON perynnpoBkKn: 1 — pykosiTka; 2 — po3eTka; 3 -
wnuHaenb; 4 — ynopHbl naney; 5 — npoxoa kopnyca; 6 — 60KOBOe OKOLIKO;
7 — nonbin 6pOH30BLIN CTakaH; 8 — Kopnyc

Ansa Toro 4tobbl CHATL U36bITOUHOE AaBsieHne OToNUTENbHbIX NMPMH6OPOB
BEPXHUX 3Taxen, cneayeTt noYTy NOAHOCTbIO NPUKPLITL MPOX0A Kopryca
KpaHOB Ha BEpXHEM 3Taxke, OCTaBMB €ro NoJIHOCTbIO OTKPbITbIM Y KPaHOB Ha
HUXXHEM 3Taxe.

Tpexxoaosblie KpaHbl (puc. 49). OHM NpeaHa3HaveHbl Ans
OTOMUTENIbHbIX CUCTEM C HMXXHEN pa3Boakon Tpyb. TpexxoaoBble KpaHbl AatoT
BO3MOXHOCTb peryampoBaTtb NOTOK TeNJ0HOCUTENSA B OTONUTENbHOM npubope,
a TakXe KOJIMYeCTBO TEMNJIOHOCUTESSA, NMPOXOoAsLLEro Yepes3 3aMblKaroLwmnin

YUaCTOK CTOSKaA.



Puc. 49. TpexxonoBbin KpaH: 1 — pyKosTKa; 2 — YNOpHbIX naneu; 3 -

Kopnyc; 4 — po3eTka; 5 — npoxoabl Kopnyca

ABTOMaTnyYecKne TepMoperynsTopbl

ABTOMaTMYECKNE TepMOoperynsaTopbl, UM TepMOCTaThl, NpeaHa3HaveHbl
ANS BbINONHEHUS ABYX (PYHKLUMWN:

1) Anga perynmpoBKkn n NporpaMmmmpoBaHms Tenaootaaudun
oTONUTEeNbHOro Npubopa B 3aBMCUMOCTU OT YPOBHSA TEMNONOTEPL KOMHATHI;

2) ANs 9KOHOMUW SHEpPruu.

TepMoCTaTbl MMEIOT AAaTYNUKKM, KOTOPbIE pearmpyroT Aaxe Ha
He3HauynTeslbHOe U3MEeHeHMe TeMnepaTypbl Bo3ayxa B nomeweHun. Kpome
3TOr0, OHM MO3BONIAKT 3KOHOMUTb A0 20% TennoBOK 3HEPrun, NCNosib3yemMon
Ha oborpeB Bcero goma. lNMpn HanMumMM TepMoCTaToOB OTOMUTESIbHAsA cMcTeMa
MOXeT paboTaTb B aBTOMATUYECKOM pexmMme aa)e npu OTCYTCTBMU XO35EB.

ABTOMaTMYeECKNE TepMoperynsaTopbl MOXHO YCTaHaBNMBaTb B
OTOMUTENIbHbIX CUCTeEMax Ntobon KOHMUrypaumm, Ho B cCUCTeMax C
eCTeCTBEHHOW UMpKynsumen TenNOHOCUTEN peryinpoBka TeMnepaTtypbl
OC/TIOXHSAETCHA TEM, YTO OTONUTENbHbIE NPMOOPbI NPAKTUYECKU HE pearnpyrT
Ha MHTEHCUBHOCTb FOpeHunst Tonamea. MNo3ToMy TEpMOCTaAT HYXEH TO/IbKO B

TOM C/ly4ae, ecniv B 3aropogHoM JJIOME CMOHTUPOBAHa ABYXTpybHasa cucrtema



oTonneHns. OcobeHHO akTyallbHbl TEPMOCTaTbl NPU UCNOb30BaHNN
BOAOrpenHoOro Kotna, paboTtatoLlero Ha XXUAKOM TOMNMBE.

Ecnn xo3seBa npoXxuBaroT B 3aropo4HOM AOMeE KpYr/iblv rof, To
TEPMOCTaTbl HY>XXHO YCTaHaB/MBaTb B NEPBYIO ouepenb y OTONUTENbHbIX
npMbopoB BEPXHUX 3Taxewn. DTO CBA3AHO C TEM, YTO HarpeTbin BO34yX
NnogHMMaeTCs CHM3Y BBepX. M3-3a 3TOM0 Ha HMXHUX dTaxax Bceraa
xonogHee, YeM Ha BEPXHUX.

YcTaHOBKa aBTOMaTU4eCKMX TEPMOpPErynsaTopos Heobxoanma B
rnoMeLweHnsax, rae UMerTCs AONOAHUTENbHbIE NCTOYHMKWN Tenna, — Ha KyXHe,
B KOTOPOW BKJ/IIOHAETCS MNanTa, AYXOBKa, 31eKTponpubopbl, a Takxe B
roCTUHOW, rae cobmpaeTcs 0bbI4YHO BCS ceMbSA. MOXHO YCTAaHOBUTb
TEPMOCTaTbl B KOMHaTax, OKHa KOTOPbIX BbIXOASAT Ha CO/THEYHYO CTOPOHY.

KOHCTPYKTMBHO pagmaToOpHbIi TepMOCTaT MMeeT B CBOEM COCTaBe ABe
yactu (puc. 50):

® TEPMOCTATUYECKNIN 31EMEHT, UIN TEPMOr0NIOBKY;

® perynpyoLwmm KnanaH.

TepMoronoBka sIBfISIETCS CaMbiM BaXHbIM 3/1EMEHTOM TepMocTaTa. Npu
M3MEHeHNN TeMnepaTypbl Bo3gyxa B oborpeBaemMoM noMewieHmnmn
TEpMOrosoBKa 3anosiHgeTca paboyumm BeLweCcTBOM U NPUBOAUT B ABUXKEHUE
LWTOK perynmpyroLwero KnanaHa, Ha KoTopbli OHa HaBWUH4YeHa. [locne Toro Kak
TemnepaTypa AOCTUraeT 3alaHHOro YPOBHS, peryanpyrowmn KnanaH
nepekpbiBaeT AOCTYN HarpeToro TenJIoHOCUTeNsa B OTONUTENIbHbIN Npubop.

B 3aBncumocTun ot pabouero Bewectsa (napadunH nnam ras)
TEPMOroSIOBKM TEPMOCTaTbl MOAPA3AENATCS Ha XUAKOCTHbIE U
ra3oHarnosiHeHHble. Hanbonee pacnpocTpaHeHHbIMU SABASIOTCH XXUAKOCTHbIE
TepMocTaTbl. [a30HaMNO/IHEHHbIE CTOAT HAMHOIO A0POXe, YeM XUAKOCTHbIE,
HO OHM paboTaloT ToUuHee. DTO 0byCnoBAeHO TeM, UTO ra3 obpasyeT
KOHAEHCAT, ocaxkusatowmmncsa B 6onee xonogHom 4yactm TepMocTaTa,
yAaneHHOW OT perynmpytoLwero KnarnaHa, no3Tomy npmbop He pearmpyeT Ha
U3MEHEeHNs TemMrnepaTypbl TEMNJIOHOCUTENS, HO AOBO/ILHO H6bICTPO M TOYHO
duKcnpyeTt namMeHeHusa TemnepaTypbl Bo3ayxa B noMeweHnmn. Cpok

aKcnsyaTauum ra3oHanosIHEHHbIX TEPMOCTATOB COCTaBNAET npmuMmepHo 20 nerT.



TepMocTaTMyeckmim aneMeHT (TepMorosioBka) o6onx TUNOB TEPMOCTATOB
nMeeT CUNb@MOHHY CUCTEMY. TepMOrosoBKa — 3TO NOMbIM UMAUHAP, NAU
CUNb®MOH, NMELWNA roPpUpPOBaAHHbIE CTEHKM U 3aNOJIHEHHbIN pabounm
BelwecTBoM. pu noBblLLEHUN YPOBHS TeMnepaTypbl paboyee BeLeCcTBO
pacwmpseTcs, ysennmumpaeTcs B ob6beme. M3-3a 3TOro CTeHKU cuib@doHa
pacTArnBaloTCs, @ WTOK peryaupyrowero KianaHa caBuraeTcsi B CTOPOHY
cy>XeHus npoxoaa. MNpun NoHMXeHUN TemnepaTypbl NpomcxoamTt obpaTHbIN
npouecc, T. e. paboyee BeleCTBO YMeHbLIAETCs B 06beMe, CTEHKM CUbdOHa
CXXMMALOTCS, a KJjlanaH oTKpbiBaeT npoxoa. ocne aToro TenJ0HOCUTESNb
Ha4YMHaeT NoCcTynaTb B OTONUTENbHbIN NpMbop. NyTem BpaLLeHuUs
TEPMOr0/IOBKN MOXHO YCTaHOBUTb NtO6YI0 TeMnepaTypy, NpyU KOTOPOM KnanaH

6yneT 3akpbiBaTb TEMJIOHOCUTENIO AOCTYN B OTONUTENbHbIN nNpubop.

L

Puc. 50. TepmocTaT: 1 — TepMorosioBka; 2 — paboyee BewecTso; 3 -
KnanaH; 4 - Boaa

Mpu NoKynke TepMocTaTa cneayet obpaTnuTb BHUMaAHME Ha
KOH(MUrypaumio n pasMep peryavpytowlero KianaHa, Kotopble MoryT 6biTb
pa3HbIMKU. TN KNnanaHa Heob6xoamMo noabmpaTb B 3aBUCUMOCTU OT TUNA
OTOMUTENbHON cucTeMbl (04HOTPYOHas nnun aByXTpybHas, C eCTeCTBEHHOM
WU NPUHYAUTENBbHOW UMPKYSUMen), a pasmep — OT gnaMeTpa noaBoaKU UK

OTBEPCTMS B OTONUTENIbHOM npubope.



Kak npasuno, perynupyrowmm KnanaH MOHTUPYETCH B OTBEPCTUN
3arnywKn oTonmnTenbHOro npnbopa co CTOpoHbI NOCTYMN/IEHUSA FropsiYero
TennoHocuTens. Npu 3TOM TepMOorosioBka 3akpenaseTcsd B FrOpU30oHTaIbHOM
NMONOXEHUU, NMPU KOTOPOM He MPOUCXOAUT KOHTaKTa C HarpeTbiM KanaHoM um
Tpybon. B ogHOTPYOHbLIX OTONUTENBHLIX CUCTEMAX MeXAay NMoABOASILEN U
oTBOASAWEN NoaBoAKaMU O06bIYHO AenaeTcs nepemMbluka, nnu bannac. MNMpu
3TOM Hanpas/ieHue ABMXKXeHUS TernaoHocuTens B Tpybe obsi3aTenlbHO A0/IKHO
coBnazaTb C HanpaB/ieHMWeM CTPesiIKM Ha Kopnyce peryanpytowero KianaHa.

TepMOrosioBkn 6biBatOT CO BCTPOEHHbBIM UM AUCTAHUMOHHbIM
AaTuMKoM. TepMocTaT, UMeLWUA ANCTAaHUMOHHBIN AAaTYMK, MOHTUPYETCH B
TaKOM MecCTe, rae BOKpyr gatymka éyzeT npomcxoautb cBoboaHas
UMpKynsaumsa Bosgyxa. Takoro poga TepMocTaT UCnosib3yeTcs B criefyowmx
cny4asax:

® NPV ero MOHTaxe B HULLE;

® eC/nin NpmMbop 3aKpbIT WTOPaMU UIN AEKOPATUBHOW NaHenNbio;

® MPUN HANNYNM LUMPOKOIro NOAOKOHHMKA, MPW 3TOM paccTosiHue oT
NOAOKOHHMKA A0 OTONMUTENbHOro Nnpnbopa AO0MKHO COCTaBNATb MeHee 10 cMm;

e ecnu rnybuHa otonutenbHoro npubopa 6onee 16 cm;

® eC/IN JAaTUYUK Hesb3s YCTaHOBUTb B FOPU30HTA/IbHOM MOJSIOXKEHUMN.

B cnyuae, korga Bbl HE MOXeTe OCTaHOBUTbLCSA Ha KakoM-nmbo tune
TepMmocTaTa, cneayet Bceraa Bblbupatb Nnpnbop ¢ ANCTAaHUMOHHBIM AaTUYMKOM,
TaK KaK TepMOCTaT CO BCTPOEHHbLIM AaTUYMKOM TpebyeT 6osiee XKeCTKnx
yC/OBUI YCTAaHOBKW. HanpuMmep, ecnm oH yCTaHaB/IMBAETCS 3a LUTOPOMN UK B
HUwe, To ByaeT n3MepsaTb TeMNepaTypy BO34yxa He BO BCEM NOMELLEHUN, a
TO/IbKO B TOM 06beMe, KOTOPbIM OrpaHUYeH HULIEN WX LUTOPOW.

[JNCTaHUMOHHBINM AaTYMK YyCTaHaB/MBAETCSA NepneHAUKYSapHO K
NJOCKOCTWU oTonuTesibHoro npubopa. MIHoraa, U3 acteTuyeckmnx
coobpaxxeHuni, ero yctaHaBIMBAIOT NapannenbHo. ITo rpybenwas ownbka, T.
K. BCSKWUA pa3 nNpuaeTcs y4mTbiBaTb NOrpeLwHOCTN, BO3HUKAKOLWME B

NMnoKas3aHndgax TepMoCTaTa.



Perynatopbl NnoToKa

B oTonuTenbHoOM cncreme TpagMUMOHHOIO TUMNA UCNOJMb3YHOTCH TakK
Ha3blBaeMble perynatopbl NoToka. K HUM OTHOCATCSA:

® 334BUXKMW;

® MPOXOAHbIE KpaHbl C APOCCENSAMN;

e 6aNaHCUPOBOYHbIE KanaHbl;

® 3arMOpHble BEHTWU/N;

® LLIApOBbI€ KpaHbl;

® perynsaTopbl AaBNeHUs, nogaepXxuBatolwme 3a4aHHbIN YPOBEHb
nepenaja AaBfieHMS Ha TepMocTaTax;

® perynsaTopbl pacxoaa, aBToMaTU4eCcKn OorpaHMymBaloLLnMe pacxos,
TENnMOHO

3aasmxka (puc. 51). OHa npeacrtasnsieT cobon anemMeHT, COCTOALWMNN 13
Kopnyca n WwnumHaens, B HUWXHEN 4YacTu KOTOPOro CMOHTUPOBAHbI ANCKU
3aTBopa. [1oBOpOT MaxoBMKa nepeMeLllaeT WhNUHAEb BBEPX-BHU3 BHYTPH
Kopnyca. [Npy onycKaHuu WnNuHAens AUCKM 3aTBopa pa3aBUraloTcs KJAMHOM U
MOSIHOCTbIO 3aKpbIBAOT TEMJIOHOCUTENO A0CTYn.

3a4BWMXKWN UCMOMb3YOTCA AN TOro, YTobbl MOXHO 6bI10 OTK/IHOYATb
OTAENbHbIE YYACTKU OTONMUTENBHOMN CUCTEMbI. B CBA3K C 3TUM NX MOHTUPYIOT
NnpakKTU4YeCcKn Ha BCeX y4vacTkax Tpybonposoja, B TOM yucie Ha noaBoaKax K
BOAOrpenHbIM KOTNaM.

Apoccennpyrowme wanbbl 1 6anaHCMpPOBOYHbIE KlarnaHbl MPUMEHSIOTCS
AN19 aBTOMaTU4eCcKoro nogaep>XXaHus rnocTossHHOM pa3HOCTU AABIEHUS B
ABYXTPYBHbIX CUCTEMaX OToM/ieHUs. TakXXe OHM HYXHbl 4151 aBTOMaTUYEeCKOMn
cTtabunusaumm pacxona TensoHocuTens B O4HOTPYOHbIX OTONUTENbHbIX
cucTemax.

MpoxoaHble KpaHbl U KpaHbl C Agpoccensmu (puc. 52). OTn ycTponcTtea
MOHTUPYIOTCS Ha MarmcTpansaix, CTosskax U noaBoAKax K OTONUTESIbHbIM
npubopamM. PaboTatloT NpoxoAHble KpaHbl Tak Xe, Kak 1 3a4BWXKWU, TObKO Y

HNX KOoHeLl wWnunHaend coeanHeH C 30JI0OTHUKOM.

ueToTpy GHBIN
crapeHHLI
{ KOMITIEKT)

2KINT-6 4,32 3.5 1600
2KIAT-7 54 4,38 2000




Puc. 51. 3agBmxka: 1 — MaxoBuK; 2 — callbHUK; 3 — KOPNYyC; 4 — KJINH;
5 - Anucku 3aTeBopa

Korga wnuHaenb onyckaeTcs, npokaaaka 30/10THUKA MSIOTHO
3aKpblBaeT OTBEPCTUE B KOpNycCe KpaHa, NepeKkpbiBas ABUXKEHUE
TennoHocuTens. B HacTosiuee BpeMsi NPOXOAHblE KPaHbl C APOCCEeNsSMN
CTaHOBATCS BCe 6onee NonynsspHbIMK, MOTOMY UYTO obnagatoT 601bLWMMNK
AOCTOMHCTBAMK, YeM banaHCUPOBOYHbIE KlarnaHbl.

BanaHcupoBouHblie kKnanaHbl (puc. 53). OHM npeacTaBnsaoT cobon
Apoccenupyruwme yCTpomucTea, KOTOPblE NCMOMb3YHTCS NPU MOHTAXXHOWN
perynmpoBke BOASSHON CUCTEMbl OTOMIEHUS C Lenblo obecnevyeHus B HeENn
NnpaBuIbHOIO pacnpeaeneHns nNoToka TensoHocuTens. banaHCMpoBOYHbIE
KJslanaHbl BbINONHAKOT HECKONbKO PYHKLUMIK, YTO, HECOMHEHHO, ABNSETCSA UX
CaMbIM rNaBHbIM NOMIOXNUTENbHBbIM CBOMCTBOM. OHU CTAabunmsnpytot
rmapaBnnyeckoe CoOCTOSIHME OTOMUTENbHOW CUCTEMbI, PEryNPYIOT pacxon
TENIOHOCUTENS, 3aMepsal0T YPOBEHb NepenaaoB AaBAeHUs U TeMnepaTypy

TEMNJIOHOCUTENA, a TAKXe pa60Ta+0T B peXunMe 3aaBNXKKHN.



Puc. 52. lNpoxoagHon kKpaH (@) n KpaH ¢ apocceneM (6): 1 — npobka; 2
— CanbHUK; 3 — CaNbHUKOBbLIN BKNaAblWw; 4 — YeTblpexrpaHHbIf Topey,
npobku; 5 - 6onT; 6 — KOpNyc; 7 — WnNUHAENb; 8 — MaxoBUK; 9 — ANCKHK

3aTBOpa
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Puc. 53. BanaHCMpoBOYHbLIN KfanaH: 1 — Kopnyc; 2 — WTOK
perysnmpoBoOYHbIn; 3, 7 — KOMbLEBbIE YMJIOTHEHUSA; 4 — OTCEeYHOoM wap; 5 -
ceano wapa; 6 — pykositka; 8 — uaMeputenbHO-ApeHaXKHbl naTpybok

HekoTopble Mmogenu 6anaHCMpPOBOYHbIX KilarnaHoB OCHALLEHbI
YCTPOMCTBOM A/18 ApeHaXa OTONUTeNIbHOWM CUCTeMbl NpU CIMBE U3 Hee
TennoHocuTens. MNpu BCcex CBOMX AOCTOMHCTBaX banaHCMpPOBOYHbIE K/larnaHbl
CTOAT Hefoporo. MMetoTcs y 6anaHCMPOBOYHbIX KanaHOB U HEAOCTaTKW:

e fOoporocrosiwas annapartypa, Heobxoammas ANns HaAaCTPOUKM KnanaHa;

® C/IOXXHOCTU CEPBUCHOIO 06CNYyXXMBaHUS.

BanaHcMpoBOYHbIE KnanaHbl U3roTaBAMBAOTCA C My@TOBbIM
pe3bb0BbIM, (p1aHLEBbLIM, CBAPHbIM M KOMOMHUPOBAHHbLIM coegnHeHueM. B
OT/IMYMeE OT TepMocCTaTa OHU MOIYyT MOHTUPOBATLCA B JIIOOOM MOMOXEHUU, HO
BCe-TaKM HMXHee pacrnonoXeHne naMmeputesibHoro exoga 6onee ygobHo ang
aKkcnayataumu. MNMoTok yepes KnanaH A4O/HKeH UATU B HanpassieHun,
yKa3aHHOM CTPesikoOW Ha ero kopnyce.

LLlapoBble KpaHbl (puc. 54). B HacTosiwee BpeMs BO BCeEX
OTOMUTENbHbIX CUCTEMAX, a TakXe Npu XO0N0AHOM U ropsyeM BOAOCHAbXeHUN
NCNOMb3YITCS LWApOBble KpaHbl, KOTOPblE 3aMEHWUIN YCTapeBLUNE BEHTUNN.
Bnarogapsi npocToTe BHYTPEHHEro yCTPOMCTBaA OHU cuuTatoTcsa 6onee
COBEpPLUEHHbIMU N AONTOBEYHbLIMU BNUAAMM 3aN0OPHO-PErynpytoLwen

apMaTypbl.



LLlapoBoM KpaH — 3TO YCTPOMCTBO, COCTOSILLEE U3 KOprycCa, BHYTpM
KOTOPOro MMeeTcs wap C UMINHAPUYECKMM OTBEPCTUEM, OKPYXXEHHbIN
NnosicoM TednOHOBbLIX Konew. LLUToK BbINosiHEH B popMe pblyara nam 6abouku.
BpalueHue wapa BOKpYr CBOEN OCK BbINOSIHSAETCS Npu NOCpeACcTBe WTOoKa.
CanbHUK WITOKA, ABASOWNNCA Hanbonee BaXxHbIM 3/1EMEHTOM KpaHa, bbiBaeT
pa3bopHbIM N Hepa3bopHbIM.

CylwecTByeT MHEHMe, YTO LapoBOM KpaH C pa3bopHbIM CanlbHUKOM
nydwe, T. K. B Cly4dae npoTeykn ero MoXXHO 6bICTpo pa3obpaTb M NOUYMHUTD.
Ho kKpaH, nmewwmm Hepa3bopHbIN CanbHUK, HAAeXHee, uMeeT 601bLOoN CpoK
CNy>X6bl N MEHbLLUYIO BEPOATHOCTb NMPOTEYUYKMN, T. K. OH repMeTUYeH.

Mo NponyCcKHOM CNOCOBHOCTU LWapoBble KpaHbl AeNdT Ha:

— HenoJsIHonpoxoAaHble — BennynHa npoxona 40—50%;

— CTaHAapTHble — BennymnHa npoxoga 70—80%;

- NoNHonpoxoAaHble — BenndmHa npoxona 90—100%.
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Puc. 54. WWapoBon KpaH: 1 — py4dka; 2 — ramka, dumkcupytowasa pyyky
Ha WTOKe; 3 — WTOK; 4 — yNAOTHUTENbHbIE KONbLA; 5 — KOpnyc KnanaHa; 6 -
LWAapoBOW 3aTBOP; 7 — YMJIOTHUTESIbHble Ted/IOHOBbIE KOosbLa
B cBS3M C TeM UTO WapoBble KpaHbl UMEKT TOSIbKO ABa NMOSIOXEHUS —
«OTKPbITO» N «3aKPpbITO», NX HE CTOUT MOHTUPOBATb Ha NOABOAKAX K

OTONMUTENbHbLIM Npubopam.



MoHTaXx TpaAMLIVIOHHOﬁ CNcteMbl oTonsieHmsa

Kak npaBuiio, MOHTaX HauYMHAETCs C YCTAaHOBKM OTOMUTENbHbIX
npnbopos. Ho npn TakoMm nopsiake c6opknM CUCTEMbI MOXHO AOMNYCTUTb
MHOXECTBO OWMOOK C MOHTAXXOM nogarwmx N oTBoAsAWMX NOABOAOK.
[Mo3TOMY HEKOTOpble cCneunanncTbl CHavyana ycTaHaBINMBAOT CTOSIKU C
noaBoAKaMn, a NOTOM MOHTUPYIOT OTONUTENbHbIE NMPMOOPHI.

CTOMMOCTb M CNOXHOCTb MOHTaXHbIX paboT 3aBUCUT OT CXEMbI
LUMPKYNSAUUKM TENSIOHOCUTENS, KOHDUIypaumm oToONUTENbHOW CUCTEMbI U
TpybHOM passoaku. [Npun npoknagke CUCTEM C eCTECTBEHHOM UMPKYSLUMEN
MCNoNb3yoT Tpybbl 60MbWOro AnameTpa, YTo yBen4YMBaeT CTOMMOCTb

TpybonpoBoAa U YCNOXHSET MOHTax.

MOHTaX OTe4YeCTBEHHbIX YYryHHbIX paauaTopoB

MOCKOMbKY OTe4YeCTBEeHHble YyryHHble paamaTopbl 3HAYNTESTIbHO
OTNINYALOTCS OT MMMNOPTHbLIX, OHN TpebyloT 06a3aTeNbHOM NPOTAXKKM
MEXCEeKLUMOHHbIX COeAUHEHUN N AONONHUTESIbHOW NOKpacKu nepea
yCTaHOBKOW. C 3TOro n HauMHaeTCcs yCTaHOBKaA YyryHHOro pagumartopa.

MOHTaX YyryHHbIX pagmaTopoB COCTOUT U3 HECKOJSIbKMX 3TanoB:

1. N'pynnupoBaHune cekumn (puc. 55, 56). CHavana 4yyryHHble
paguaTopbl pa3bupaloT Ha cekumun. [lenaetcsa 3To cnegyrowmm obpasom.
Paanatop 3akpennstoT Ha BepcTake M B OTKPbITble HUMMeSIbHble OTBEPCTUS
BCTaBNSAOT ABa paamMaTopHbIX kato4va. C 04HOM CTOPOHbI paaMaTOpPHOro Kaw4ya
BbIMOJIHEHO YLWIKO A8 PYYKM, C APYrOM — MNJI0CKasi OTBepTKa, WMPUHA
KOTOPOW YyTb MeHbLUe HUMNenbHoro oreepctmns. Oba kio4va BCTaBAAKT Ha
COOTBETCTBYHOLLYO rMYybMHY B BEPXHEE N HUXKHEE HUMMeSIbHble OTBEPCTUS.
YT06bl He 6bIS1I0 NMepekoca cekuun, HUNNenn cneayeTt pasBepHyTb
OAHOBPEMEHHO, MO3TOMY AenaTb 3TO HY)XHO BABOEM.

C pasHbIX CTOPOH pagmaTtopa y Hunnenen BbiNnoNHEHA pa3Has pe3bba.
OTO BAUSET Ha BpalleHune pagmaTopHoro kat4va. Ecnm otcoegmHeHune cekumm

BbIMOJIHAETCHA C TOM CTOPOHbI, FAe HUMMNenb C NeBon pe3bbon, To KNy



BpallaeTcs BNpaBo; ecnu pa3bopka BeAETCS CO CTOPOHbI NMpaBoi pe3bbbl, TO

KJ1FO4 Bpalla€TCA BJ1EBO.
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Puc. 55. N'pynnmpoBaHue cekunin pagmaTtopoB: a — 3axBaT HUMNENsIMuU
pe3bbbl cekunn Ha 2-3 HUTKK pe3bbbl; 6 — foOBOpaYMBaHME HUNMENEN U
CTbIKOBKa CeKUMIn; B — noacoeamHeHne TpeTben cekumun; r — rpynnmpoBkKa
ABYX pagumaTtopoB; 1 - cekuus; 2 — HUMNNenb; 3 — Npokniagka; 4 — KOpoTKui
pagauvaTopHbIA KAoY; 5 — NOMUK; 6 — ASIMHHBIN paanaTOpPHbIA KiToY

2. 'nppaennyeckoe ncnolTaHne pagmatopa. OHO NpoBOANTCA Ha
cneumanbHo obopynoBaHHOM cTeHAe. Pagnatop noaka4yaeTcs K
rmapasanyeckoMy npeccy u 3anonHseTcs Bofou. lNpecc co3gaeT B pagmnaTtope
HYy>XHoe aasneHue — oT 4 go 8 krc/cM2. Ecnn cTpenka MaHoMeTpa CTaHeT
nagaTtb, TO CeKUuMn cobpaHbl HeKayeCTBEHHO UM B HMX 06pa3oBanunch
TpeLwuHbl. B 3TOM cnyyae ¢ NoMOLWb0 pagmMaToOpHbIX Ka4Yen HUnnenu
NoATArMBAOT UM 3aMeHSAT bpakoBaHHble cekumn. Ecnm TpeLwmHbl
HebonblINe, X MOXHO 3a4enaTb 3MOKCUAHbIM KneeM. Horaa Hebonblmne

NPOTEYKM YCTPAHSIOT, 3aMeHSS NPOKIaAKMU.



s

Puc. 56. Hunnenb n npobkun: A — npoxoaHasa crtanbHas npobka c camon
KpynHOW BHyTpeHHen pe3bbon G1.B; b - Hunnenb; B — noasBoaka K
paguaTtopy; r — npoxogHasi YyryHHas npobka ¢ MMHMManbHOM pe3bbon
G1/2.B, npuMeHsemMon B paaunaTtopax; 1 — cekumsa; 2 — npoknaaka; 3 -
npoxoaHasa npobka; 4 — ynnoTtHeHue; 5 — KoOHTpranka; 6 — Tpyba noaBoaku c
yaOnuHeHHOM pe3bbon; 7 — nesas pe3bba; 8 — npasas pe3bba

3. [pyHTOBKa M OKpacka paguarTopa.

4. YcTtaHoBKa paauatopa (puc. 57).
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Puc. 57. MoHTaXx 4yryHHbIX pagmaTopoB: a — Yy AepeBAHHOMN CTeHbl: 1 -
nnaHka; 2 — noacraeka; 6 — y KUpNUYHOW OWTYKATYPEHHOM CTeHbI: 1 -
MOAOKOHHWK; 2 — HULWWA; 3 — KPOHLUTENH; B — Y CTEHbI 061er4yeHHON
KOHCTPYKUMK: 1 — KPOHLWITEWH C LenbHOW Onopown

O6bl4HO pagnaTopbl MOHTUPYIOTCA MO4 OKHamu. Npu 3TOM HeobxoanMOo
cobnopgatb HEKOTOpbIE NpaBuna:

e pebpa pagmnatopa AO0IKHbI 6bITb BEpTUKANbHbIMU;

e OTKJ/IOHEHWE LEeHTpa OTONMUTEeNIbHOro Npnbopa oT LeHTpa OKOHHOro
npoema He AO0J/IKHO NpeBbiWwaTb 2 CM;

® PACCTOSIHME OT BEPXHEW rOpPMU30OHTANIbHOM MJIOCKOCTU paauaTtopa 4o
NOAOKOHHOM AOCKMW AO/KHO 6bITb HE MeHee 5 cM;

® PACCTOSAHME OT OTOMUTEesIbHOro Npubopa 40 Nofa AO/HKHO COCTaBNATb

He MeHee 6 cM;



® pPAacCTosiHMe MeXxAy OTOnMUTesSIbHbIM NPUO6OPOM N CTEHOM onpeaensaeTcs
B 3aBMCMMOCTM OT TOJILLMHBLI M MaTepuana CTeH, a Takxke oT cnocoba
YyCTaHOBKW paguaTopa.

Bce otonuTenbHble Npnbopbl B O4HOM NOMELLEHNN AOIKHbI
pacnonaraTtbCa Ha O4HOM YpOBHe.

Mpexae yeM HaBewunBaTb pagmaTopbl, HEO6XO0ANMMO BbINOAHUTD
pa3MeTKy OTBEPCTUN MOA KPOHLWTEeWHbl. [Ns 3TUX uenen Bbipe3alT n3
TOHKOW haHepbl cneumanbHblW WabnoH. Ero pasmMepbl A0MXKHbI HEMHOIO
npeBblaTh pa3Mepbl yCTaHaBIMBaeMoOro otonntenoHoro npubopa. Mocne
3TOro B WabnoHe, B MecTax KpenaeHns KpoHWTENHOB, Ha O4HOWN
FOPU30HTANIbHOM JIMHUN B BEPXHEM N HMXKHEM padax YCIOBHbIX CEKLUN
BbINOJIHAOT O0TBepPCTUS. KONmMyecTBo KPOHLWTENHOB HAa OAUH OTOMUTESIbHbIN
npmbop paccunTbIBaAOT, NCXOAA U3 TOrO, YTO Ha Kaxabin 1 m2
HarpeBaTe/IbHOM MOBEPXHOCTU paamaTopa AO/DKEH NpuxoanTbcs 1
KPOHLUTENH.

3aTteM WabnoH npuknaablBaloT K CTEHE, HAMeYalT OTBepCTms AN
KPOHLITENHOB M WNsSMbypoM npobuBatoT ux. llocne aToro oTBepcTUs

BblCBepnBatoT, yopas wabioH.

Puc. 58. LWWabnoH npoBepky NpaBubHOCTU YCTAHOBKN KPOHLWTENHOB: 1

- AOCKa; 2 — nonyuumnuHap; 3 — KpOHWTEWH; 4 — rBo34b



KpOHLWTENHbI A0/KHbI BXOAUTb B OTBEPCTUSA Ha rNybuHy He MeHee 12
CM. BcTaBmB B rHe3aa KpOHLWTEWHbI, cneayeT 3aj4enaTtb UX LEMEHTOM.

YT06bl PnKCcaumsa KpoHWTENHOB bblsla MPOYHON, HYXXHO caenaTtb ewe
oAuH wabnoH (puc. 58). OH BbINOMHAETCS N3 KyCKa AOCKU U OTpe3Ka
CTanbHOW apMmaTypbl. LLIabnoH BCTaBNSAKT B MeCTe BbiX0A4a KPOHLWTENHOB U3
LLeMEeHTHOro pacTeopa A0 ero orsepzesaHus. ocne 3Toro wabnoH CHMUMatoT.

NMpuMeHeHne faHHOro wabnoHa npefoTeBpawaeT UCKpMBIEHWE BCTaBOK

KpOHLIJTGVIHOB nocrne 3artBepaeBaHnd LEMEHTA.

0OcobeHHOCTM MOHTaXa Tpy6 M3 pa3HbiX MaTepuanos

CranbHble Tpybbl Npu npoknagke TpybonpoBoAOB COEAUHSIOTCH MexXay
cobon ¢ nomoLwbio MydT unm ceapkn. OUMHKOBaHHbIE TPYObl MOXHO
COeINHATb TOSIbKO MydTaMn, NOTOMY UYTO BO BpPeMS BbINOSIHEHUSA CBApPOYHbIX
paboT npoucxoamTt obropaHne oUMHKOBAHHOIoO cnos, u Tpybbl BNocneacTemu
paspyLatoTcs.

CoeanHeHue Tpyb c noMowbio MydT SBNSETCA AUTENbHbIM U
TPyAOEMKUM, a TakXe AOpPOrmMm rnpoueccoM, noToMy YTo AOMNOSHUTENBHO
TpebyeTca MHOXECTBO COeAMHUTENbHbIX 3/IEMEHTOB U CrneumnasnbHbIX
WHCTpYMeHTOB. lNpn BCeM 3TOM My(dTOBble COeANHEHNS HE OYEeHb HAZEXHbI.

MOHTaXx MegHbIX Tpy6 BbINO/IHAETCA HaMHOro bbICTpee U Npoule, Yem
CTasibHbIX. DTO NPOMUCXOAUT NOTOMY, YTO MeAHble TpyObl NAACTUYHbI, NErkKo
pexXyTCcsl U THYTCH. MeaHble Tpybbl MOXHO COeAMHATbL Mexay cobon Tpems
cnocobamu:

— C MOMOLWbIO 06XNMHbIX DPUTUHIOB — pe3bboBoe coeanHEHNE;

— C NOMOLLbIO NPecCcOBaHHbIX PUTUHIOB — Npecc-coegnHeHune;

— C NOMOLLbIO KanUANSPHON nanku. NMpuMeHeHne 06XXKMMHbIX (PUTUHIOB
— CaMbl¥ NEerkKnun N WMpPOKO pacrnpoCcTpaHeHHbIn cnocob coeanHeHns Tpyb.
DTOT MeToA AaeT BO3MOXHOCTb n3bexaTtb nepekoca Tpyb B MecTax CTbIKOB.

BTopow cnocob mncnonb3lyetcs B Poccun HepgaBHo. pecc-coeanHeHuns
OT/IMYAOTCS HAAEXHOCTbIO M 3aHMMAIOT A0BOJIbLHO Mano BpeMeHu. Cnocob

coeiMHeHns Tpyb C NOMOLUBbIO KanUANSpHOM Nanku — cambli TPyLOEMKUN,



MOTOMY YTO HYXHO MMeTb cneumanbHoe obopyanoBaHMeE U OMnbIT B obpalueHumn
C ropenkow. Ho 3ToT cnocob caMbll HAAEXHbIN.

MydTOBOE CoeanHEHMEe — caMoe A0pOoroe U caMoe HeHaZexHoe
coenHeHune Tpyb, No3TOMY AN coeAnMHEeHUs MedHbIX Tpyb npumMeHsaeTcs
KpanHe peako.

MoHTax nnacTukosbliX Tpy6. Cnocob coeanHeHUs 3aBUCUT OT BMAA
nonnmepa. HanpuMep, Tpybbl U3 MONEKYNAPHO-CLUMTOrO NONITUIEHA
CTbIKYIOT C MOMOLLbK COeANHUTESIbHbIX 3/IEMEHTOB, MOJIMBUHUNXI0PUAHbIE
Tpy6bl CKeMBatoT, a NOAMNPONuUIeHoBble U NoANbYyTUIEeHOBbIE CBapMBalT
ropsiumMM BO34YXOM C UCMNOJIb30BaHNEM Pa3INYHbIX (DUTUHIOB.

MOHTaXx MeTanononMMepHbIX Tpyb — AOBOBLHO HEC/IOXKHAasa onepauns.
TpeboBaHusa K npoknagke Tpybonposoaos n3 MIT HUXe, 4YeM K NNACTUKOBbIM
n Tem 6onee K ctanbHbIM. PaboTbl BbINOAHAKTCSA MPOCTbIM MHCTPYMEHTOM MpU
naCcoBon TemMnepaType Bo3ayxa. MIMT MOXXHO NpuaaTb N6y HYXXHYIO
dopMy, KOTOPYHO OHW JSIerko COXPaHST. DTO B HECKOJIbKO pa3 CHMXaeT
npuMmeHeHune pukcaTopos. Ho npu 3ToM antoMmMHMeBast hosnbra NoABepraeTcs
BO BpeMs usrnbaHumsa cepbesHon gedopmaumn.

CTblKOBKa MeTannonaacTtMkoBbiX Tpyb NponssBoauTcs ABYMS
cnocobamu:

® C NOMOLLbIO O6XKNUMHbIX (OUTUHIOB;

e C MOMOLLbIO NPEecCoBaHHbIX PUTUHIOB. OBXMMHbIE DUTUHTK
3HaUUTENbHO AeleBne, HO U CPOK UX CNyxbbl HAMHOro Kopoye. NMpuynHoun
3TOro CAYXWUT pasHuua KoadpduumeHTa TIMHENHOIro pacllMpPEHNS NOJIMMEPOB U
meTanna. NMoaToMy AOBOSIbLHO YAaCcTO B MecTax coeaAMHeHns Tpyb BO3HMKAIOT
NpoOTEeuYKH.

NMpeccoBaHHble PUTUHIU HE NMELOT pe3bbbl, CTOSAT AOPOro n TpebytoT
cneumanbHOro MHCTpyMeHTa. Ho Npy rpaMOTHOM MOHTa)e OHU He AakoT
npoTeyex.

MoHTax acbecToueMeHTHbIX TPpy6 BbINOAHAETCS C NMOMOLUbIO My(PT U
pPe3MHOBbIX YNAOoTHUTENen (Npoknaaok). Takoe coeanHeHne byaert
NOABWMXXHbBIM M HE BbI3OBET AedopMauunn OT BO3AENCTBUS Tenaa unm

NpocaAKn rpyHTa.



MoOHTaX>X CTOAAKOB

DTy onepauuto BbIMOMHSAKT B COOTBETCTBUM CO CreayoLWwmnmm
TpeboBaHusaMu (puc. 59):

— CTOSIKM MOHTUPYIOT CTPOro no oTBecy;

- ANIMHY WU ANaMeTp CTOSIKOB B LlefIX YMEHbLUEeHUs pacxoda MeTtanna
coKpallatoT;

— CTOSIKM Lenecoobpas3Ho ycTaHaB/MBaTb B yriax, obpasyemMbix
Hapy>XHbIMW CTEHAMMW;

- Heob6xoaMMO NpeaycMaTpuBaTb OTAEIbHOE PACMnOSIOXKEHME CTOSKOB
A9 OTONAEHUSA NEeCTHUYHbIX KNeTOK;

— CKpbITble CTOSIKW pacnonaratoT B 60po3aax Hapy>XHbIX CTEH, Mpu 3TOM
He AonycKaeTCs NpUMbIKaHWE CTOSKOB BMJIOTHYIO K MOBEPXHOCTU
CTPOUTESIbHbIX KOHCTPYKLUMNI;

— Ha nepecevyeHnun CTOSKOB M MOABOLAOK CKOObl YCTaHABAMBAKT Ha
CTOsIKax, @ He Ha NnoABoAKax, C HanpasieHneM n3rnba B CTOPOHY
nomeLleHus;

— B MecCTax NnpoxoAa CTOSIKOB Yepe3 NepekpbiTUA UX BCTaBMSAKOT B
rMb3bl U3 KPOBEbHOWM XecTu nnn B obpeskn Tpyb bonblioro gnametpa. Mpu
3TOM Kpas rmnb3, 3aKpenieHHbIX B NepeKkpbITUAX, A0O/DKHbI BbICTYNaTb HaA
ypoBHeM rnona (nortonka) Ha 20—30 MM, 4YTO NO3BOMUT NPeAOTBPATUTL NOpPYY
WTYKATYPKN NpU YOJAUHEHUU N ABUXKEHUN CTOSIKOB BO BPEMS HarpeBaHus;

— B MecTax NnpoxoAa CTOSIKOB Yepes AepeBSHHbIe KOHCTPYKUNUK
HeobXxoAMMO NMpeayCcMOTpeTb NU30AUNIO;

— pacnpegenuTefibHble NO3TaXHble N MPOMeXYToYHble Tpybbl Mexay
CTOSIKaMW M NOABOAKaMU MOHTUPYIOT NOA OTONUTENbHbLIMK Npnbopamu y nona
Ha TAaKOM e pacCTOSHUW OT NOBEPXHOCTU Mosia, Kak 1 CTosdku (6e3 yksioHa).

OaHOTPY6HbIE CTOSAKM C OAHOCTOPOHHUMW NOABOAKAMUM MO OTHOLUEHMUIO
K OTKOCaM OKOHHbIX MPOEMOB A0/HKHblI HAXOAUTLCHA Ha paccTossHUKM 16 cM. B
ABYXTPYBHbIX cMcTeMax NoAatolmMi CTOSIK pacrosiaraeTcs ¢ NpaBoOn CTOPOHDI,

a obpaTHbIN — C /IeBOW, eC/in CMOTPETb Ha CTEHY.
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Puc. 59. MoHTax CTOAKOB: @ — C MPUOKOHHbIMW CTOAKaAMN "
pagmnatopamu; 6 — Cc 3aMOHO/IMYEHHbIMU CTOAKaMU N KOHBEKTOpaMu; 1 -
CTOSIK MPUOKOHHbIN; 2 — paauaTop; 3 — BHYTPEHHAS CTeHa; 4 —
3aMOHOJIMYEHHbIN CTOSIK; 5 — KOHBEKTOp

K cTeHe CTOSKM KpendaTcs C NOMOLWbo XOMYTOB Ha BbicoTe 1,5—1,8 M

OT nona. Ha Kaxablii 3TaXk A0/KHa NPUX0AMTbCS 0AHA TOUYKa KpenseHus.

banaHcuMpoBKa CUCTEMBbI

Mpu MOHTa)xe OTOMUTENbHOW CUCTEMbI, KaK NMpaBuio, BO3HUKAET
MHOXEeCTBO MOMEHTOB, KOTOpble HEBO3MOXHO NpefyCMOTpPETb B npouecce
npoekTnpoBaHus. Mo3ToMy npu 3anycke cuctemMa pabotaeTt n otaaeTt Tenno
He TaK, KaK 3a4yMbIBasioCh.

PaznnyHble c6on n HeapPeKTUBHOCTb paboTbl OTONUTENIbHOMN CUCTEMDI
CBSI3aHbl He CTOJIbKO C HernpaBu/bHbIM BbIGOPOM 060pya0BaHUA, CKONBbKO C
HenpaBWbHbLIM pacxofZoBaHuneM TensoHocuTens. MNpn HeJOCTaTOYHOM ero
pacxonoBaHMKM BO34yX B NOMELLEHNU He NMporpeBaeTcs n TemnepaTtypa
OCTaeTCs HU3KOM, a Npu Nepepacxoae TeNNOHOCUTENS BO3HMKAET neperpes
Bo3ayxa. lpn aToM neperpes B O4HOM MOMeELLEeHUN BeAET K HeAOCTaTKy
Tenna B Apyrux. 1oxo nognatoTcsa perynmpoBke ogHOTPYOHble CUCTEMDI
oTonfaeHus. Ytobbl HanaanuTb paboTy BHOBb CMOHTMPOBAHHOM CUCTEMDI
OoTOMAeHns, HeobXxoaAMMO NpPon3BecTn ee HanaHCUPOBKY.

BanaHcupoBKa OTONMUTENbHOW CUCTEMbI NpeacTaBnseT cobon
rmapaBiNYecKylo peryinpoBky, 6e3 KoTopo HEBO3MOXHA ee gosrasi u

addekTnBHasa pabota. PesynbtatoMm 6anaHCMpPOBKM CTAHOBUTCS



nepepacnpegeneHme TensIoOHOCUTENS N0 3aMKHYTbIM y4acTKaM CUCTEMbI
TaknMm obpa3om, 4Tobbl Yepe3 Kaxabl OTONUTENbHbIM NpNMbop Npoxoamnn
pacyeTHbIn 06beM TensoHoCcUTenNs.

NmeeTcst MHEHMe, 4TO BanaHCUPOBKY OTONUTENBHOW CUCTEMBI HYXXHO
NPOM3BOANTb TOSIbKO B B0/bLLUMX MHOMO3TaXHbIX 34aHUAX. HO 3TO Aaneko He
Tak. Hebonblune 3aropogHble A0Ma, B KOTOPbIX pacxoj Ternsia B pa3HbIX
nomeLleHnsax HeoAnHakoB, banaHCcMpoBKa OTOMUTESIbHON CUCTEMbI XXM3HEHHO
Heobxoanma. lNpuyem yem cnoxHee cucrtema, 4yem 6onblue B HEN
OTCTYNJIEHMW OT NpoeKkTa unm 6paka Npu MOHTaxe, TeM Bbllle
HeobXxoaAnMOCTb B HanaHCUpOBKeE.

Moa 6anaHCMpPOBKOW OTONUTENIbHOW CUCTEMbI NoApa3yMeBaeTCs
HaCTponKa cneunanbHOM 3anopHO-perynnpyowen apmMaTtypbl, Kotopas
ynpasnsieT ABMXEHMEM TennoHocuTens. Hn TepMocTaTMyeckmne KnanaHbl, HU
CUCTEMbl aBTOMaTMYECKOro perynmpoBaHus He obecneuynBaroT HYXHOIMo
pacnpeneneHus TenJoHoOCUTeNa B CMCTEME, NO3TOMY He TOJSIbKO He MOryT
BbINOSIHUTbL onepaunto 6anaHCUPOBKU, HO U CaAMKU HYXAAKTCS B XOPOLUO
cbanaHCMpoOBaHHOM cUCTeMe OoTonaeHus. A BOT banaHcmpyowue KnanaHbl,
perynsaTopbl pacxoga, perynatopbl AaBNeHUS U NepenyCcKHble KnanaHbl —
MMEHHO Ta apMaTypa, 6e3 KOTOpOn HEBO3MOXHO NMPOU3BECTU
rmapasnnyeckyto 6anaHCMpoBKY CUCTEMbI. B HUX racuTcs n3bbITOUYHbLIN
nepenaj nasfieHUs, BpeaHblW ANs TepMOCTaToB U aBToOMaTukn. Kpome TOro,
OHM AAT BO3MOXHOCTb BbISIBUTb HEMOSIaAKN B CUCTEME U CMOCOBCTBYIOT NX
ObICTPOMY YCTpaAHEHMUIO.

B pa3HbIX OTONMUTENIbHbIX CUCTEMaX UCMONb3YETCH creunanbHas
6anaHcMpoBoYHasa apmaTypa. B ogHOTpYbHbIX cMcTteMax NpPUMEHSIOTCS
py4YHble 6aniaHCMPOBOYHbIE KpaHbl. DTOrO A4S HUX AOCTATOYHO. A B
ABYXTPYOHbIX cMCTeMax C aBTOMaTU4YeCKMMU TepMOoperynatTopamMmu cnegyet
yCTaHaB/MBaTb aBToMaTuyeckme 6anaHCMpoBOYHbIE KnanaHbl. MOHTUPYIOT UX
Tak, 4Tobbl A/IMHA NPSMOro y4dacTtka Tpybbl nepes KnanaHOM M rocfie Hero
cocTaBnsna He MeHee 5 anameTpoB Tpybbl, @ Npn YCTaHOBKE Cpa3y Xe 3a
LUMPKYNSLUMOHHBIM HAacoCOM — He MeHee 10 anameTpoB Tpybbl. B NpoTMBHOM
Cc/ly4yae BO3HMKAKT BUXPEBbIE MOTOKWU, CHMXAOLWME TOYHOCTb perysiMpoBKU.

Pa3sMep 6anaHcupyloLLero KianaHa Ao/HKEH COBNaAaTb C ANAMETPOM Tpy6bl.



CylwecTByeT HeCKosIbKo MeTofoB 6banaHcupoBku. CaMbli NONYASPHbIN K
MPOCTON, HO CaMbl TPYAOEMKUN U3 HUX NpeacTaBnsieT cCobon MHOroKpaTHble
3aMepbl Ha BCex banaHCMpOBOYHbIX KianaHax. CaMbiM apPeKTUBHbIM
cuUMTaeTCsa MeToa, Npu KOTOPOM oTonuTeNbHas cucTeMa nogpasgensieTcs Ha
Moaynu. Moaynem MoOXeT 6bITb OTAENbHbIM OTONUTENbHbIM Npubop, nx
rpynna, uesas BeTBb UM CTOSK CO BCeEMU BeTBSAMU. Ha BbIXoAe Kaxaoro
MOAYNS MOHTUPYETCs oAMH 6anaHCMPOBOYHBIW KNnanaH, no3BOJISHOLWUIA
MoAaynto pabotaTb aBTOHOMHO, HE3aBUCMMO OT APYrux mMoaysien. Takmm
obpa3oM, paboTy BCcex moaynen MoxHo cbanaHcMpoBaTb MO OTHOLUEHUIO APYT
K Apyry.

KonnuyectBo 6anaHCUPOBOYHbIX K/1anaHOB B OTOMNUTE/IbHOW CUCTEME
MOXHO yBeNnMumBaTb NOCTENeHHOo. Tak, cHayana MOXHO YCTaHOBUTb OAWMH
6anaHCMpOBOYHbIN KNanaH, CMOHTUPOBAB €ro y LUMPKYNsLMOHHOIO Hacoca.
Co BpeMeHeM KnanaHbl MOXHO YCTaHOBUTb Ha BCEX CTOsKaX.

Mpexae yeM NpoBOAUTb rMApaBAnyeckyto banaHCcMpoBKy, cneayeTt
BbINOSIHUTb NOAroToBMUTENbHbIE PaboThbl. CHayana HY>XXHO OTKPbITb BCE KpaHbI
W KNanaHbl, CMOHTUPOBaHHbIE Ha Tpybax M OKOSI0 OTONUTENbHbIX NPMBOPOB.
3aTeM nNpoBepuUTb paboTy LMPKYASLMOHHOIO HAacoca, NPoYUCTUTb PUIbTPSI.
Mocne 3Toro TwaTtesibHO NPOMbITb TEMJONPOBOAbLI M 3aNUTb B HUX
AeaspupoBaHHYyo Boay. [Janblue cMcteMa HarpeBaeTcs 40 pacyeTHOMU
TemnepaTypbl U U3 Hee ygansaeTcsa Bo3ayX. Ecnn Ha Tpybax CMOHTUpPOBaHbI
TepMocTaTudeckme BeHTUIN, To nepen 6anaHCMpPOBKOW cUCTeMa A0/HKHA
HaxoauTbCs B paboyeM COCTOSIHUM He MeHee 24 u.

MmapaBnmnyeckasa banaHcMpoBKa OTOMNUTENIbHOWM CUCTEMbI — 3TO 3asor
AonrosevyHon paboTbl BCero otonmtenbHoro obopyaoBanHus, Tpyb um

apMaTypbl.



Mhaesa 3

NMpsaMoe 3neKTpruUyecKoe oTomnJieHue

Mpu NpSAMOM 21EKTPUYECKOM OTOMNIEHNN cnucTteMa oborpeBa BK/IKOYAET B
cebs Tonbko oborpesartenin. B a3TOM cny4dae He HYXHO HU TENJIOHOCUTESNS, HU
BOAOrPEMNHOro KOT/Ma, HU LMPKYIAUMOHHOIO Hacoca, HU cetn TpybonpoBoaoB.
MoHapnobaTca anekTpuyeckmne kabenu n oborpesartesin. 3TO NPONCXOANT
NOTOMY, UTO 3/IeKTpUYecKmne oTonuTenbHble Npnbopbl camm npeobpasytoT
3NEeKTPUYECKY0 SHEPrui0 B Tenso.

Hanbonblee pacnpocTpaHeHMe 31eKTpMYecKoe OTOMJeHMe noayymno
BO MHOrmMx ctpaHax Esponbl n CeBepHon AMepunkn. TaM anekTpooTonsieHue
HaAMHOro nonynspHee TpaaMUMOHHOIo U TeM 6onee Ne4yHoro. ITO
0bbACHsIeTCa AelEeBU3HOW 3TOro Buaa aHeprmn. OpraHmyeckoe Tornneo B
EBpone u AMepuKe CTOUT O4YEHb AOPOro, y4uTbiBag ewe un ero
TPaHCNOPTUPOBKY.

B Poccuu pena obCcTtoaT MHaye. HecMOTps Ha TO YTO B HaAWeW CTpaHe
MMeeTCs A0BOJSIbHO pa3BeTBMIEHHAs CeTb 31EeKTPOCTAHUMNIN, 3TOT BUA dHEpPrmu
He CTOJ1b LWMPOKO UCMONb3YeTCs Npu oTonNAeHUN. TPUYNH 3TOMY HECKOSbKO.
Bo-nepBbix, aneKkTpnyeckasi SHeprms BO MHOro pa3 AOpOXe, YeM
MarnmcTpasbHbIA ra3 uaun yronb. Bo-BTopbiX, nMetoTcsa nepebon ¢ nogayen
aNeKTpuYyecTBa, YTo AenaeT ero MCNoJsib30BaHMe B KauyecTBe eAMHCTBEHHOro
NUCTOYHMKA Tensa HeaDEKTUBHBIM.

Ho npsiMoe anekTpuyeckoe oTonJeHne MMeeT N MHOXeCTBO
NPeNMYyLLECTB, K KOTOPbIM OTHOCATCS:

— Bblcokui KI/[, o6ycnoBfeHHbIN OTCYTCTBUEM TEMNIOHOCUTENS,
bnarogaps yeMy nponcxoauT npsimoe npeobpasoBaHMe 31EKTPUYHECKON
3Heprum B TeNJ0BYlO;

- 6bICTpOTa Harpesa Bo3ayxa B o6borpeBaeMoM NOMELLEHNN;

- yAo6CTBO perysiMpoBKM Noaayu Tensa B KaXXA0M OTAE/IbHO B3SITOM
noMeweHnn 6narogapsi HesaBMcMMon paboTe TepMOCTaToB;

— OTCYTCTBME aBapunHbIX NPOTeYeK 1 B3pbiBa BOAOrPENHOINO

obopyaoBaHus;



- 6eclwyMHOCTb (BBMAY OTCYTCTBUS BEHTUASTOPOB N LMPKYISLMOHHbIX

HaCoCoB);

TMrmeEHNYHOCTb N BbICOKUE 3KOJIOr'M4YeCKne nokKasaTtesin,

Hebonbwme rabapuTbl OTONUTENbHLIX NPNOOPOB;

3CTETUYHOCTb dN1eKTpuyecknx oborpesatenen;

CpaBHUTENIbHAA NNETKOCTb MOHTA>XXHbIX pa60T (3a NCKJTIOYEHNEM
CNCTEMDbI «TErlJible I'IOJ'IbI>>);

— JIErKOCTb N NPOCTOTA 3KCnjayaTtauunn.

AnekTpooborpesarenu

Mo cnocoby Tennonepeaayn anekTpooborpeBaTtenn nogpasaenstoTcs
Ha:

— KOHBEKTUBHbIE: 3/IEKTPOKOHBEKTOPbI, TEMN/IOBEHTUNATOPDI,
aneKkTpokanopudepsbl;

- n3nydawowume: NK-naHenm, Tennonsnyyarwuwme 3epkana;

— KOHBEKTUBHO-paAuaUUOHHbIE, NN KOMBUHMPOBAHHbIE:
Mac/IOHanoJIHEHHblE paanaTopsbl.

Mo xapakTepy nepeaayn Tenna anekrponpubopsl 6biBaOT:

— HenocpeacTBEHHO npeobpasytowme 3N1eKTPOIHEPIMIO B Teno;

— aKKyMYyJidUMOHHbIE.

Buabl anekTpooborpesareneun

KoHBeKTUBHbIe o6orpeBartenm

Mpn KOHBEKTMBHOM crnocobe oborpeBa noMeweHnn Bo3ayLHbIE NMOTOKM
LUMPKYUPYIOT TaKUM 0bpa3oM, 4TO TeMnepaTypa Bo3AyxXa Ha ypoBHE Nofna Ha
HECKONIbKO rpalyCoB HMXe TeMnepaTypbl BO34yXa No4 rnoTosikoM. M3BecTHO,
YTO Tennbl BO34YyX NOAHMMAETCS BBEPX, @ XO/O0AHbIA ONYyCKAEeTCH BHU3.
Mo3TOMY Npu KOHBEKTUBHOM crnocobe oTonaeHnst OCHOBHas Macca Tenna

CKanimBaeTCd noj rnoToJiIKOM.



Mpn NCnonb3oBaHUN KOHBEKTUBHbLIX oborpeBaTtenen ¢ ppoHTaNbHbIM
BbIXOZ4OM TEN0ro BO3A4yxa pa3sHuua TeMnepaTyp y nona v notoska
cocTtaBnsaet npuMepHo 4° C. Npu oborpese KOHBEKTUBHbIMKN Npubopamu C
BEepTMKaNbHbIM BbIXOA0OM BO34yXa pa3Huua TeMnepaTyp paBHa 9° C. Ha
XapakTep pacnpeneneHumsa tTemnepaTtypbl BAMSET M BbiCOTa NOTOJIKOB B
nomelleHnn. Yem Bblle NOTOMKK, TeM Bonblle pa3HuMua TeMnepaTtyp.

K HepocTaTtkaM KOHBEKTUMBHOIMo cnocoba oTOMAEeHMS MOXHO OTHECTU U
TO, YTO BO3A4YLUHblE MOTOKWN YBIEKAIOT 3a COO0M MNblflb U NEPEHOCAT ee 13
KOMHaTbl B KOMHaTy. BOpoTbCsl C 3TOW MNbl/bIO NYyTEM BAAXHON yY6OpKU
npakTuyeckn 6ecrnosie3Ho, oHa Npoao/IKaeT UMPKYNMpoBaTb NO AOMY.

KoHBeKTMBHbIN O0borpeBaTtenb paboTaeT cnegyowmMm obpasom.
XonoaHbIM BO34YyX, eCTECTBEHHbIM UNN MPUHYAUTENbHBIM 06pa3oM npoxoas
yepe3 HarpeBaTebHbIN 3NIEMEHT, HarpeBaeTcs A0 onpeaeneHHoOn
TemnepaTypbl, NOC/e 4Yero otaaeT Tenso B nomelleHue. B kayecTee
HarpeBaTe/IbHOro 3/IeMeHTa B AAaHHbIX Npmbopax MOryT UCMosb30BaTbCA:

e CnMpasnb — TOHKas HUXPOMOBas NPOBOJZIOKA, HAMOTaHHAas Ha
CTEPXEHb onpeaeneHHoro AnamMmeTpa M ynoXeHHas Tak, 4Tto npm
MaKCMManbHOM A/IMHE OHA 3aHMMAaeT MUHMMaNbHYO Naowanb;

e TOH - MeTannunyeckas (ctanbHasa) Tpybka co cnupanbtio BHYTPU;

® KepaMnyeckunn HarpesaTtesib C 60/1bLION HarpesaTesIbHON
NOBEPXHOCTbIO, HANOMMHAKLWEN CBOMM BUAOM NUesSINHbIE COThlI.

B HacTosiLee BpeMsi OTKpPbITble HUXPOMOBbIE CUpanu NpakTUYeCcKn He
npuMeHstTcsa. OHM yCcTynuau mecto 6onee HageXXHbIM U 6e30MacHbIM
KOHCTPYKUMAM — TOHY n KepaMmyeckoMy HarpesaTesito. B coBpeMeHHbIX
Moaensax oborpesaTesie HUXpPOMOBAsi CNnpasb 3aKyeHa B MeTalsInyecKyro
WNn Kepammyeckyro Tpybky. bnarogaps aToMy HarpesaTtesibHas MOBEPXHOCTb
3/1eMeHTa 3HaunTeNbHO YBeNM4YmMBaeTCs, a TemnepaTypa yMeHbllaeTcs. B
paboueM pexnme TemnepaTypa 3ameHHOro 060104KON HarpesaTeslbHOro
anieMeHTa cocTtasnsgeT npuMmepHo 100° C, 4TO COOTBETCTBYET TeMnepaType
3aWMTHOrO KOXyXa oTonuTesibHOro npmubopa TpaanLMOHHOW CUCTEMbI
OTOMIEHMUS.

B 3aBUCMMOCTM OT NnpmHumMna paboTbl KOHBEKTUBHbIE

aneKkTpooborpeBaTenn nNoapasaensoTca Ha:



— Npubopbl C eCTeCTBEHHbIM TEMNI006MEHOM (3/1EKTPOKOHBEKTOPLI U
HacCTeHHble naHenu);
- npubopbl ¢ Ten1006MeHOM Ha OCHOBE NpUHYAUTENbLHOro 06ayBa

(NeKTpOBEHTUNATOPLI U TEMNJ0BbIE MYLUKN).

DNeKTPOKOHBEKTOPbI

DNeKTPOKOHBEKTOpP npeacrtasnseT cobon naHenb U3 MeTanna,
MMEIOLWY0 ABa OTBEPCTUSA. HMXKHEe CNYyXUT AN NOCTYNAeHUS XON04HOro
BO34yXa, a BepxHee — A/19 BbIXO4a HarpeToro Bo3gyxa. B HMXKHen yactu
naHenm CMOHTMPOBAaH HarpeBaTeNlbHbIA 31EMEHT, KOTOPbIN COCTOMUT U3 TOHa
N antMmMHUEBOro pacceuBaTens (paamnartopa). PagmnaTtop HyxXeH ansa 6onee
addekTMBHON Nepenaum Tenna ot TOHa Bo3ayxy. MNpu Bbibope
3N1eKTPUYECKOro KOHBEKTOPA B MepBYyl ovepelb HYXHO NPOBEPUTb KauyecTBOo
WM3roToBJ/IEHUSA HarpeBaTeIbHOro 3/1eMeHTa, NOTOMY YTO OT HEro 3aBUCUT
3(pPeKTUBHOCTb paboTbl U Cpok cNyx6bl Nnpubopa.

MpaKTUyeckn BCe 3/1EKTPOKOHBEKTOPbI UMEIT BCTPOEHHbIE
TepMoCTaTbl, KOTOpble perysnmpytoT TeMnepaTypy Bo3ayxa B AMana3oHe oT 5
0o 30° C. BCTpOeHHbIN TepMOCTaT AaeT BO3MOXHOCTb CHM3NTb NoTpebneHune
anekTpoaHeprun Ha 40—80%, T. K. AaHHbLIN Npubop MoXeT paboTaTb He
NOCTOSIHHO, @ B peXuMe NpepbIBUCTbIX BKAOYEeHUN. [ToOMUMO 3TOro,
perynspHble nepepbiBbl B paboTe 3/1eKTPOKOHBEKTOPa NpoASieBatoT CPOK ero
cnyxo6bl.

KoHBEKTOpbI C 3/IeKTPOHHbIMKN TEPMOCTaTaMn CyLLECTBEHHO AOPOXe, HO
N UMEeIT Lenbli psas NpenMyLecTs No CPAaBHEHMIO C KOHBEKTOPaMu C
MexaHudyeckumm tepmoctatamm. OHKM 6onee TouHblie, 6ecwyMHble N obnagatoT
BbICOKOM CTeMNeHbl HaZeXHOCTU. KpoMe Toro, aNeKTpoHHble TepMOCTaThl
MOMOratoT 3KOHOMUTb M1EKTPO3HEPrUto Ha 3—4% 6onblle, YeMm
MexaHu4yeckue.

Ecnn TepMmocTaT He BCTPOEH B KOHBEKTOP, TO perynasaTop HacTPOWKM
n3MepsieT TemnepaTypy B TOM TOYKe NPOCTPAHCTBA, rAe OH YCTAaHOBMEH. Y
BCTPOEHHOro TepMocTaTa perynsaTop HaCTPOMKN UMeEET LKasy B

OTHOCUTENbHbIX eANHULAX N TpebyeT MHAMBUAYaNbHON KanmbpoBKku B



Ka>4oM nomelleHnn. Ha KoOHBEKTOpPbl O4HOIO MOMELLEHUSA MOXHO NOCTaBUTb
OAVH TepMOperynsaTop, KoTopbin 6yaet ob6cnyxxneaTb BCe npmbopsl.

CoBpeMeHHble 2/1eKTPOKOHBEKTOPbI OCHAaLLeHbl gaTynKamu
6e3onacHOCTM, KOTOpble NpU Neperpese HarpeeaTes/IbHOrO 3/1eMeHTa
aBTOMaTM4YECKN OTKOYalT NnuTaHme. ObecTouka KOHBEKTOpA NMPOn30MaeT U
B TOM cniyyae, ecnin npmbop ynageT Ha noa uam BO3HUKHET nperpaga ans
BblXOZa HarpeToro Bo3ayxa. HekoTopble MoAeNn UMEKT BEHTUIATOPbI U
cneumanbHble 6710KM ynpasieHus, No3sonstowme nporpaMmmmpoBaTb paboTy
HEeCKONbKUX npmnbopos, 4To 0cobeHHO yaobHO B AoMe C 60/blUUM
KO/IMYEeCTBOM KOMHaAT.

DIeKTPOKOHBEKTOPbI MMetT MoWwHOCTb oT 0,5 ao 3 kBT, Bec — 3—9 «r.
Mo rabapuTHbIM pa3sMepaM AaHHble OoTonMUTeNbHbIE NPUGopbI AeNATCs Ha:

— BblcOokue (BblicoTonM 40—45 cM 1 HeboNbLWOWN ANUHBI);

— MJINHTYCHbIE (BblCOTOM He 6oniee 20 cM 1 gnuHom Ao 2,5 m).

BblCOKME 3/1eKTPOKOHBEKTOPbI OCHAaLLEHbl BbICOKOTEMMepaTypPHbIMU
HarpeBaTe/lbHbIMW 3N1eMeHTaMun. MIX CTaBAaT Ha NOA WUAM C NOMOLLbIO
cneumanbHOM paMbl 3aKpenastoT Ha cTeHe. TeMnepaTypa HarpeBaTesbHbIX
3/1EMEHTOB MJIMHTYCHbIX NPUOOPOB 3HAUUTENBHO HUXE, HO 3TO HMKAK He
CKa3bliBaeTcs Ha 3PPEKTUBHOCTU X paboTsbl.

Cpeaun anekTpuyeckmnx oborpeBaTtesien 3N1eKTPOKOHBEKTOPbI SABMSAKOTCS
CaMbIMU NONYNSAPHbIMU OTONUTENbHbIMK NMpnbopamun. NX WMpokoe
npuMmeHeHne obycnosneHo geweBmnsHon. OCO6EHHO YacTo UX UCMONb3YIOT
Ansa oborpesa noMeweHnn B Mano3TaXKHbIX 3aropoaHbiX AoMax, rae HeT
MarmcTpasbHOro rasa.

Kpome Toro, atn npnbopbl NCMOMb3YIOT B Ka4ecTBe AOMNOJHUTENbHbIX
WCTOYHUMKOB TenJa gaxe npu Haim4ynmm BoASHOIO AN NeYHOro OTOMNEHUS.

MOHTaX 3/1eKTPOKOHBEKTOPOB 04YeHb NpocT. OHM He TpebytoT
npoknaakm TpybonpoBoaoB U NPUCOEAMHEHNS K HUM OTOMNUTENbHbIX
npmnbopos. [JOCTaTOYHO MMETb B AOME 3N1EKTPONPOBOAKY, K KOTOpon 6yayT

NOAKJOYEHbl 31eKTPOKOHBEKTOPLI (puc. 60).



Puc. 60. MNMpuHUMNuanbHaa cXxemMa MOHTaXa 3/1eKTPOKOHBEKTOPOB: 1 -
3N1eKTPOKOHBEKTOPbI; 2 — KOMHATHbIAN TEpPMOCTaT; 3 — 3/1eKTponpoBoAKa

Poccuinckast NpOMbILWNEHHOCTb BbiNyCKaeT MHOXEeCTBO TUMOB
3N1eKTPOKOHBEKTOPOB, KOTOpPble AeNATCS Ha Takue rpynnbl:

— KOHBEKTOPbI C TEPMOPErynaTopoM A/19 aBTOMaTUYEeCKOro
perynnmpoBaHns TemMrnepaTypbl Bo34ayxa B nomeweHun (3BIMA, 3BYA);

— KOHBEKTOpbl C 6eccTyneH4YaTbiM peryinpoBaHmeM mowHoctn (2BI1b,
JBYB);

— KOHBEKTOPbI CO CTyneH4yaTbiM peryamposaHnem mowHoctu (3BI1C,
2BYC);

— KOHBEKTOPbI C TepMoBbIKAtoyaTenem (BT, 2BYT).

Ha kopnyce anekTpokoHBeKTOpa 06bl4HO 6biBaeT MapKMpoBKa, B
KOTOPOW MMEKTCS cneayowmne ycnoBHble 0603HaYeHus:

e OB - 31eKTpOKOHBEKTOP;

e [1 — HANONbHLIN;

e Y — YHUBEpCasnbHbIN;

e A — C TepMOperynaTopoM A/ aBTOMaTUYECKOro peryimpoBaHus
TeMrnepaTypbl BO34yXa B MOMELLEHUN;

e b - c 6beccTyneH4yaTbIM peryimpoBaHnMeM MOLLHOCTH;

e C — CO CTyneH4aTbIM perysimpoBaHMEM MOLLHOCTK;

e T — C TEpMOBbIK/IlOUATESNIEM.



TennoBeHTUNATOPbI U TENJIOBbIE NYLIKH

MpuHUMn paboTbl TENNOBEHTUIATOPOB OCHOBAH Ha MPUHYAUTENbHOMN
KoHBeKUunn. bnarogaps aToMy Harpes BO34yXa OCYLLUECTB/SETCSH 3HAaUYUTESbHO
bbicTpee. Takoro poga oborpesaTenn UCNONb3YIOTCSA KakK A1 BPEMEHHOrO,
TakK M ANns NOCTOSAHHOrO OTOMJIEHUs 3aropo4HOro Aoma.

TennoBeHTUNATOP MMEET B CBOEM COCTaBe HarpeBaTesbHbIN 3/IEMEHT U
BEHTUNATOP. BEHTMNATOP NpUHYAUTENBHO NPOroHSeT BO34yX vepe3
HarpesaTesibHbI 3/1IEMEHT M MPU 3TOM NMPOU3BOAUT NOBbILWIEHHbIN LLUYM.
HarpeBaTenbHbI 31€MEHT MOXET bbITb B BUAe cnupann, TOHa nnu
BbINOJSIHEH U3 KepaMuku. MNnowanb Harpeea HeeBenuka, u, Ans Toro 4tobbl
NMPOroHsiEMbI BEHTUAATOPOM BO34YX YCNen HarpeTbCs, HarpesaTtesib umeeT
BbICOKYIO TeMnepaTypy. HYemM MeHbLle nowaab HarpeBaTelbHOro a/IeMeHTa,
TeM BblWe A0/MKHA 6bITb TeMnepaTypa. DTO 03HAYaeT, YTO HarpesaTenb C
He3HauynTeNbHOM HarpeBaTelbHOM NOBEPXHOCTbIO CXUraeT HaMHOro 6onbule
Kucnopoga, a Takxe nblin 1 MUKpoYacTuL, coaepkawmxcsa B so3gyxe. B
CBSI3X C 3TUM BO34YyX B KOMHaTe npunobpeTtaeT HENPUATHbIN 3anax.

Bonblias yacTb COBpeMEHHbIX MoAenen TeENOBEHTUIATOPOB nMeeT
MeTasisIokepaMmMyeCcKnin HarpeBaTesibHbIN 3/IEMEHT C AJOBOJSIbHO Pa3BUTOWN
HarpeBaTe/IbHOM MOBEPXHOCTb. MMeHHO Takasa 6onblwasa naowanb AaeT
BO3MOXHOCTb TENN0BEHTUNATOPY 3 deKTUBHO paboTaTb NpyU MMHUMANbLHOWN
TemnepaTtype.

CoBpeMeHHble TenaoBeHTUNATOpPbl 0bnagatoT MOLWHOCTbLIO A0 2,5 kBT,
MMEIOT KOMMaKTHble pa3Mepbl U N3roTaBAMBAKOTCA B HAaNOJbHbIX UK
HaCTeHHbIX BapuaHTax. BonbLWNHCTBO MoAesien OCHalLeHOo CTyrneH4YaTomn
perysiMpoBKOM MOLLHOCTU U CKOPOCTM BO34YLLIHOMo notoka. Hekotopble
TENNIOBEHTUIATOPLI B JIeTHEE BPEMSA MOXHO UCMOJ/Ib30BaTbh B KayecTse
06bI4YHbIX BEHTUNSTOPOB.

TennoBeHTUNATOPbI MOLWHOCTbLIO 6bonee 5 KBT Ha3biBalOT TEN/I0BbIMU
nywkamu. OHN NPUMEHSIOTCS ANS YCKOPEHHOM MPOCYLLKU CbiPpbIX U BAIAXHbIX
nomeLleHun, a Takxe ans oborpesa 60sbWMX NOMELLEHUA U OTKPbITbIX
NPOCTpaHCTB. [Na oTonaeHmnsa HeboNbLlNX 3aropofHbiX AOMOB TernJoBble

nNywKn He noaxoasT.



Mpu BbIBOpE TENNOBEHTUNATOPA UM TEMJOBOM NYLWKKN HEO6X0ANMO
yunTbiBaTb Cneayroume MOMEHTbI:

e Slyylle, eCn HarpesaTesibHbIN 3N1eMeHT 6yAeT KepaMUieCcKnMm;

® BEHTUNATOP A0/KEH BblTb Kak MOXHO 6onee 6eClyMHbIM;

® peryanpoBKa TeMnepaTypbl Bo34ayXa B NOMeLEeHUN AOSIXKHa bbITb
TOYHOWM;

e He06X0AMMO HanMume CUCTEMbI 3alMTbl Npubopa OT neperpesa.

TennoakKyMyJfaATOpPbI

OTU YCTPOMUCTBA SABASAIOTCSH AOCTATOYHO HOBbIM OTOMUTENIbHbBIM
npmnbéopoM. OHK paccuymTaHbl Ha paboTy B HOYHOE BpeMs, Koraa AeNCTBYIOT
NbroTHbIE Tapudbl HA 3N1EKTPOIHEPrUt0. MIcCnonb3oBaHME HOYHbIX
aKKYMynaTOpOB Tensa Tenepb BbIrOAHO U B Hallen cTpaHe (nocse Toro Kak
BBE/IN pa3Hbln Tapnd Ha Nob30BaHUE SNEKTPO3HEPrnem B AHEBHOE U
HOYHOE BpeMs).

Mo npuHUMny paboTbl TENI0AKKYMYNSATOPbl HAMOMUHAKOT PYCCKYHO
neyb. MNpnbop 3anacaeT TeEN/I0 B TEYEHNE HOYUYM, @ YTPOM OTK/IKOYaETCH OT
CeTU U HAaYMHAEeT OoTAaBaTb HaKoM/eHHoe Tensno. locne oTkNyYeHna TOHoB
3/1IEeKTPO3HEPrU0 NOTpebNsaeT TONbKO MaNeHbKUN BEHTUNSATOP, KOTOPbIN

3aKa4dnBaeT HarpeTbIVI BO34yX B NOMeEWEHNE B TEYEHNE OHA.

AnekTpokanopudepbl

DTOT oTonNUTeNbHbIM Npnbop coveTaeT B cebe hyHKUUN
aNeKTpoHarpesaTesibHOro npmbopa n BeHTUNAaTopa.

KOHCTPYKTMBHO OH BbINO/IHEH TaK, YTO €CTb BO3MOXHOCTb YNpaBsTb
MOTOKOM HarpeToro A0 3aaHHOW TemnepaTypbl Bo3ayxa. [MpuMepom
aneKTpokanopudgepa MoryT CyXuUTb CYLWWUNKN ANS PYK, YCTaHaB/IMBaeMble B
Tyanertax.

Y anekTpokanopudepoB nMeeTcs psan HefOoCTaTKOB, KOTOpble He
NO3BONISAKOT UCMOMb30BaTbh UX A8 OTOMJEHUS XWUIbIX MOMeLeHnn. Bo-

nepsbiX, oHM paboTatoT oveHb WyMHO (35—55 ab). Bo-BTOpbIX, Npu



oborpese NoMeLleHNs SNeKTpUYeCcKuM KanopmdepoM pasHuua TemnepaTtyp y
nona m nog NoTOSIKOM HACTO/bKO BeNMKa, YTO CO34aeT MOLLHbIe
KOHBEKTMBHbIE MOTOKU, NOAHUMAIOWME TYUYN MbISIN U MUKpoYacTul. Kpome
3TOr0, Ha YPOBHE MNoJ1a BO3HUKAIT AaXe CKBO3HSAKW.

A BOT ansa oborpesa HeXWUbIX BAaXHbIX nNoMeleHnn (BaHHas KOMHaTa,
nogsan v np.) anekTpokanopudepbl o4eHb gaxe nogomnayT. C NOMOLLbIO
AAHHbIX OTONUTENbHbIX MPMOOPOB MOXXHO BbLICTPO MPOCYLUNTb TOSIBKO YTO
OTAENAHHY KOMHaTY.

Ha pbiHKax Poccumn nmeroTcsa B npoaa)ke Kak oTevyeCTBEeHHble, TaK n
3apybexHble anekTpokanopudepbl. B Tabn. 40 gaHbl TeXHU4Yeckue

XapaKTepPUCTUKN POCCUUCKUX NeKTpoKanopudepos.

Tabnnua 40
TexHnyeckme xapakTepucTtukm anekTtpokanopudepoB K3 (Poccus)
P CKopoCTE
H3BO-
_ Mou- : MOTOKA
; [aGapHuTHEIE : Bec, | am-
Monene ; HOCTD, Hi BEIXO-
pa3Mepbl, MM K | Tenk-
kBt e,
HOCTE, ;
= M/ C
M3/
K2-3T 170 = 250 = 450 3 Q 280 1,7
K5—4,5T 170 x 250 = 590 4,5 13 420 l,&
K3-6T L7032 250 > 740 b L& 560 1,9
K25-6TB L70 3 330 > 450 b L& 560 3.5
K9-7,5TB | 170 3= 330 x 450 7.5 L& 560 3.5
K2-0TB L70 3 330 > 590 0 19 240 3.8
K3-12TB L7003 330 > 740 12 23 1100 3.9
K3—12TB | 305 = 330 = 450 12 23 1100 33
K39—18TB | 3035 x 330 = 590 18 28 L6&0 3.6
K39-24TB | 305 330 = 740 24 33 2240 3.7

TennoBble 3aBecChbl

TennoBble 3aBeCbl — 0Ha U3 LUMPOKO PACNPOCTPAHEHHbIX

pa3HOBMAHOCTEN anekTpokanopmndepo. OHU BbINOMHAKT ABEe DYHKUNN:



HarpeBatoT TEMN/bIA BO3AYX BHYTPU MOMELLEHUSA U HE AAOT NPOHUKHYTb
CHapy>XWu X0/1I04HOMY.

MoTokn Tennoro Bo3ayxa, obaysawuwme aBepHoOn npoem ¢ 60KoB n
naylwme cBepxy, NpensaTCcTBYOT BbIXOAY TEMMOro BO34yXa HapyXy, a Takxe
He AaloT NpPoCayMBaTbCA XOSI0A4HOMY BO34YXY C yauubl. MNpu 3aKpbITON ABEPU
TennoBas 3aBeca paboTaeT B SGKOHOMUYHOM peXxunMme.

TennoBble 3aBeCbl KOMMEHCUPYIOT TEMJIOBbIE MOTEPU, 3a4EPXKUBALOT
MblJlb U MUKPOYACTULbI, YCTPAHAKOT CKBO3HAKW 3MMOI, a NeToM paboTatoT B
KayecTBe BEHTUNATOpA. [M03TOMY MX Yalle BCEro yctaHaB/IMBAlOT B
obLiecTBeHHbIX MecTax. B Tabn. 41, 42, 43 aaHbl TEXHUYECKME

XapaKTepPUCTUKN rOPpMU30HTA/IbHbIX, BEPTUKAJIbHbIX U UMNOPTHbLIX TEMJ/10BbIX

3aBecC.
Tabnuua 41
TexHn4yeckme xapakTepucTMKM ropusoHTasibHbIX TenJ1I0BbiX 3aBec K3
(Poccusn)
Mpo- Cro-
] Bri- POCTh
H3BO-
Mon- coTa | NoTo-
[aGapuTHEIE IH-
Monens HOCTE, YCTa- | ka Ha
PAIMEPEL, MM Tellb-
kBT HOBE- | BHIXO-
HOCTh,
o KH, M e,
M 3
M/C
K9—12H 1800 | 260 > 1130 = 300 12 (800 | 2,5-3 ]
K3—15H 2300 | 260 x 1150 = 500 15 2300 | 3-3,5 8,5
K23—18H 1600 | 260 = 1630 = 300 ] 1600 | 2,5-3 8,5

K3—18H 2000 | 260 x 1650 x 500 I8 2000 | 2-3,5 8,5

K3—18H 2300 [ 260 = 1150 x 500 I8 2300 | 3,5-4 8,3

K2—18H 2400 | 260 x 1650 = 500 15 2400 | 3,54 8.5

K3—30H 2600 | 260 = 2200 = 500 | 30 JeD0 | 25-3 | &5

K3-36H 3600 | 260 x 2200 x 500 3b 3600 | 2-3,5 8,5

K3—45H 4800 | 260 = 2200 x 500 [ 45 4800 | 3,5-4 12




Tabnuua 42

TexHnYeckme XxapakTepuMCcTMKM BepTUKasbHbIX TEMNJIOBbiX 3aBec K3

(Poccusn)
i Cro-
_ poCTh
_ | Mow- 380" | noro-
M laGapuTHRE pa3- ; Bec, JH- B
lonens HOCTh, KEa Ha
MEPhL, MM KT Telb-
kBT BhIX0-
HOCTE,
M i
M, C
K2-7,5C 220 = 330 = 910 7.5 21 700 2
Ka—12C 250 = 470 = 1800 12 50 260 1,9
K2—18C 250 = 470 = 1800 18 30 2400 4
K3-24CB | 250 x 470 x 1300 24 54 2500 4.1
K2—30CB | 250 =« 470 = 1800 30 54 2500 4,1
K=5—36C 3200 = 470 = 1800 36 74 3600 1.6
K=2—45C 3200 = 470 = 1800 45 74 3600 1.6
K2—-60C 540 = 470 = 1800 ] BR BO00 3
Ka2-72C 540 = 470 = 1800 72 03 7200 1.6

Tabnuua 43

TexHnyeckme xapakTepucTukm TernioBbix 3aBec «Frico» (LUBeuusn)

Mpo- | MakcHManbHbe
o HIRO- pasMepel IBEP-
[adapuTHLE % IH- HOTO MpocmMi,
Momnene : HOCTD,
pasMepbl, MM Bt Tehb- MM
HOCTh, | Brico- | Wu-
M/ Ta PHHA
AC 206 985 = 240 = 250 5,6 1200 2.5 1
AC 209 O8R5 x 240 = 250 g 1200 l
AC 210 1300 = 240 = 250 10 1900 1,5
AC 212 1500 = 240 = 250 12 1900 1,5
AC 209 XL | 2000 = 240 = 250 g 2600 2
AC 215 XL | 2000 = 240 = 250 12 2600 2
AC 308 LOOD = 400 = 495 8 1800 3,5 l
AC 312 1500 = 400 = 495 12 2700 1,67




Jlyuncrtoe otonneHue

OTOT BMA oTonsieHns B Poccmm NosSBMACSA He Tak AaBHO, XOTsa B EBpone
nsnydatowme oborpesatenm n3rotaBnameatoT yxe 6onee 20 neT. B HacTodAwee
BpeMsi CUTyaums NMOHEMHOry MeHSeTCs — pOCCUNCKME noKynaTenm
NnocTerneHHO HauYMHaKT NpuobpeTaTb HOBUHKW OTONUTENIBHOIO 060pyAOBaHUA.

DneKkTpuyeckue nsnydatouwme naHesam He MMetoT cebe paBHbIX HM NO
TENNOTEXHNYECKNUM, HM MO SKOHOMUYECKUM, HUN MO IKOSIOMMYECKUM
napameTpamM. B ueMm e COCTOUT NpenMyLecTBO JIy4UCTOro OTOMeHns?

N3nyyatowme oborpesatenm, nunn UK-naHenn, pabortatoT Ha NnpuHUmMne
TennoBoro nsny4deHusa. OHM UcnyckarwT AIMHHOBOJTHOBbIE TEMNOBbLIE Sy4un,
aHaNornyHble CoNHEeYHbIM. [laHHble fy4mn 060orpeBatoT TOIbKO NOBEPXHOCTH,
Haxoaswmecs B none ux Aencrems. Harpetble TenaoBbIMKU NydYaMu
NOBEPXHOCTM OTAAT TaK Ha3blBaeMOe BTOPMYHOE Tero OKpyXatoLemy
BO34yXY. pn Ny4YMCTOM OTOMJEHUN HE PacXoAyeTCs JINWHASA SHEPTrUS Ha
oborpes Bo3ayxa.

TeMmnepaTypa B NOMeLLeHnn, oTaninBaeMomM AJIMHHOBOTHOBbLIMU
ny4yamm, MoxeT 6bITb OTHOCUTENBbHO HU3KOW, HO NtoAM Ha cebe 3Toro He
nouyBcTBYOT. OwyLeHne KoMpopTa Co34aeTCs He CTOSIbKO TeMnepaTypou
OKpYy>KatoLwero Bo3ayxa, CKO/IbKO TEMU SlydaMy, KOTOpble nonaaatoT Ha
OTKPbITble Y4YaCTKMN YenoBeYyeCcKoro Tena u rpetoT, Kak CosTHLE.

NK-naHenun, B oTAYnE OT KOHBEKTOPOB, HE UCMOb3YIOT BO34YLHYIO
cpeay ANs pacnpocTpaHeHus Ternsa, OHM PpaBHOMEPHO U3/y4YatoT Tenno:
TemnepaTtypa y nosaa v noj rnoTosKOM NpuMepHO paBHas (puc. 61), a
TemnepaTypa NOBEPXHOCTU Nosa U NpeaMeToB NpakKTUYeCcKU Takas Xe, Kak
TemnepaTypa Bo34yXa B MOMeELLEHUN.

MocKonbKy nMpu TakoMm cnocobe oTonaeHns He BO3HMKaeT
KOHBEKLUMOHHbIX MOTOKOB, TO CHMXaeTCsa LMPKYISaUUS NblM U MUKPOYacTUL, B
BO34yXe noMeweHums. NMoMmMMo 3Toro, nsnydatowme naHean He U3MeHSIT
B/TAXKHOCTM BO34YyXa U HE CKUratT Kucnopon. B cBa3n € 3TUM nx 06bI4YHO
yCTaHaB/MBaKOT B MEAULMHCKUX U AETCKUX YUpeXAeHUsIX.

NK-naHenu ropa3ao 6bicTpee nporpeBatoT NoOMeLEHNE, YEM

KOHBEKTOPbI. 270 O6YCJ'IOBJ'IeHO TEM, YTO NOBEPXHOCTb TEM/100TAAYN OT



HarpeTbiX Nona v npeameToB B 5—10 pa3 6onblie, 4eM y TpPaANLMNOHHbBIX

OTONMUTENbHbLIX NPUB6OPOB.
Mpwn BPpEMEHHOM OTK/IIOYEHUW NAHENeN TeMnepaTypa B MOMELLEHUN
AONroe BpeEMS HaXxoaMUTCst Ha OAHOM YPOBHE, @ OXJIaXXAEHHbI BO34YX OYEHb

6bICTPO NporpeBaeTcs.
K AOCTOMHCTBAM CUCTEMbI NYYNUCTOrO OTOMIEHMNS OTHOCATCS:

18 C

20 C

Puc. 61. Cxema peuncrtema MUK-nanenun: 1 - MK-naHenb noa rnoTtonkoMm; 2

— MNOTONOK; 3 — non

® MOBUIBHOCTb CUCTEMBbI;

® B/1AaroyCToOM4YMBOCTb N NoXXapobe30nacHOCTb OTOMNUTENbHbIX
npmnbopos;

e 6eclyMHOCTb paboThl;

e JIerkoCTb 06CNyXnBaHUS;

® POCTOTa M AelWeBU3Ha MOHTaXHbIX paboT;

e 10/ITOBEYHOCTb cmncTteMbl. UK-oborpesaTenu



NK-ob6orpeBaTtenb — 3TO OCHOBHOW 3/1€MEHT JTY4YUCTOW CUCTEMDI
otornsieHus. OH NpeactasnseT cobon annapaTt NPSMOYyrosibHON OpPMbI C
3alNTHbIM C/I0EM M3 XKXAPOCTOMKOW Kpacku. Ha noBepxHOCTM oborpeBaTens,
obpalleHHOM K Nofay, MMeeTcs oTpaxkatLwas nnacTmHa M3 BbICOKOMNPOYHOro
AaHOAMPOBAHHOIO antOMUHUSA. B Hee BCTpoeH HarpeBaTeflbHbIA 2N1IEMEHT,
cnupans nnu TIH.

Mpu BblbOpe NK-ob6orpeBaTens cnepyet obpawatb BHUMAHME Ha TO,
KakKoW HarpesaTesibHbIM 3/IeMEHT B HEM yCTaHoOBNeH. lNMpeagnoyteHue cnegyeTt
oTAaBaTb NaHesnsaMm ¢ TOHaMu, NOTOMY YTO OTKpbITas cnMpanb 4OBOJIbHO
6bICTPO BbIXOAMT U3 CTPOS.

Ha NnpoTMBOMOMOXHOMN CTOPOHE NaHeNn yCTpoeHa CUcTeMa KpenseHus.
Mexay KOprycoM U oTpa)katoLlen naHesnblo BbIMOSIHEHA XXapoCcTomnKas
n30149Una U3 MMHEpPanbHOro BosIokHa. NMpakTtnyeckn 90% anekTpoaHepruu,
NCXoAsIWeEN OT HarpeeaTesIbHOrO a/ieMeHTa, npeobpasyeTcs B TEN0OBOM
NMOTOK, OTpaxaeTcs OT a/IlOMUMHNEBOM NaHeNn N U3siydyaeTcs B CTOPOHY
oborpesaeMbix noBepxHocTen. OctanbHble 10% 3Heprnum TpaTATCS Ha Harpes
BO34YyXa, KOHTAKTUPYIOLWEro C oTpa)atoLwen nnactmHom.

NK-ob6orpesatenn noapasaensitoTcsa Ha ABa noaksacca:

® I/INHHOBOJIHOBbIE;

* MH(dpaKpacHble.

Y nHdpakpacHbix oborpeBaTenen HarpeBaTe/NlbHbIA 2N1IEMEHT
pa3orpesaeTtcsa Ao 700—800° C. B cBSA3K C 3TUM MUX Ha3bIBAKOT
BblCOKOTEMMepaTypHbIMAU. B AIMHHOBOMIHOBBLIX 0borpeBaTensx aneMeHT
Hakansietca no 200—250° C, ux BTopoe Ha3BaHue —
«HU3KOTEMMepaTypHble».

HarpeBaTenbHbIN 3N1€MeHT AJIMHHOBOIHOBbLIX OborpeBaTenen BCTPOEH B
MeTanIndecknin Kopob. N3nyyarowas NoBepXHOCTb MMEET cneumanbHbIn
3aLUMTHbIN METaNIMYECKUI CNTION, MAaKCUMaslbHO MOrnowatrLwWwmm Tenno. 3ToT
CNnown ycTpoeH TakmM obpasoM, 4Tobbl oborpeBaTesib TakKXe MakCMMasbHO
otaasan tenno. O6bI4YHO, UTOObI YBENNUNTDL NAOWAAb N3Ny4YatloLWeNn
NOBEPXHOCTU, ee U3roTas/nBalT pefibedHON.

Y BbICOKOTEMMNEpPATYpPHbIX oborpeBaTenen HarpeBaTesibHbIN 3/1IEMEHT B

OTKPbLITOM BMAE BMOHTMPOBAH B OTpa)aloLlyto NnacTtuHy. B HEKOTOpbIX



MoAensax nanydawLwast NOBEPXHOCTb NOKPbITa cneumnanbHOM KepaMmnkon,
Aatolien BO3MOXHOCTb YMEHbLWMUTb TeMNepaTypy Harpesa aJatoMUHUEBOWN
NAACTUHbI U NOBbLICUTb KOIMDUUNEHT N3NYUYEHUS TEMNOBOMN SHEPIUN.
MocKoNbKYy HU3KOTEMNepaTypHbIE n3ydalLlme naHenm
noxapobe3onacHbl, cnegyeT oTAaBaTb NpeanoyYyTeHne MMEeHHO UM Mpu
Bbibope oborpeBatenen ansa 3aropogHoro AoMa. BeicokoTemMnepaTypHble
MHMpaKpacHble NaHenn B 3aKpbITbIX XW/bIX MOMELWEHNAX NPUMEHSATb OMacHO!
NMocneaHen HOBUMHKOW B CEMENCTBE HM3KOTEMMNEpPaTypPHbIX
oborpesaTtenen ABAAKOTCA TEMOU3NyYalOLWmMe 3epKana, Yy KOTopbIX
oTpakatowmn CrioM OA4HOBPEMEHHO CAYXUT HarpesaTesibHbIM 3/1EMEHTOM.
TeMnepaTypa NOBEPXHOCTU TEMJOU3NYUalOLWero 3epkana coctaBnseT He
6onbwe 75° C. Takoro poaa 3epkana He 3anoTeBatoT B NOMELWEHNSAX C
NMOBbILWEHHOW BNAXHOCTbIO, MMEIOT MNOBbILWEHHbIN YPOBEHb
noxxapobe3onacHOCTU N 3KONOMrMYHOCTU. B Tabn. 44 aaHbl TEXHUYECKUE
XapaKkTepUCTUKN ANMHHOBOTHOBLIX NOTOMOYHbIX oborpeBaTenen JJIK

(«2koJlanH»).



Tabnuua 44
TexHU4YecKMe XapakTepuCTUKM AJIMHHOBOJIHOBbIX NMOTOJIOYHbIX

o6orpesarteneu IJIK («dkoJlanH>»

Otan-
TTHEae-
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-

- a0k,

- 2

. M-

g
=]
[aG S =
Momens RPITE = 5

pasMepbl, MM B = | =

=] = b=

2 g |5

e =2 =

& g [EF = | B

A g | g 2 |3
5 2| = HEE
2 s | g = |EX
T : = = < | & El#
E g = = o = :g

=] -1 [P [P
= g (5= e | & BEEE
SIAK 06 B | 60O | 1000 < 160=40 | 3,9 | 2,5 22027 & | 12
SAK 10 B | 1000 | 1500 < 160 =40 | 4,7 | 2,7 | 220 | 4,6 | 10| 20
AIK 10 Bm| 1330 | 1500 = 160 =40 | 4,7 [ 2,7 | 220 [ 6,1 | 13 | 26
DIAK 20 B | 2000 | 1500 = 285=53 11 | 3,5(220| 9 |20 40
DK 30 R | 3000 | 1500 =451 =53 15 | 3,5 | 380 | 4,6 | 30| 60
MK 40 B | 4000 | 1500 <451 =53 15 | 3,5 380 | 6,1 | 40| 80

B Tabn. 45 paHbl cpaBHUTENIbHbIE XapaKTEePUCTUKU ANTMHHOBOIHOBbIX

oborpesaTtenen.



Tabnuua 45

CpaBHMTENIbHaA XapaKTepucTukKa AJIMHHOBOJIHOBbIX o6orpeBarenen

PupmMa-npoH3Bo- « Pyroxs : : «Energotechs a3ko]laiiHs
PuiA-~ T 2 aPhenis (Yexun) [«Fricos ( [pewus) ' -
AHTENh {Hopperns) (I perna) {Poccus)
Konuuectro
Mogenei, T 11 11 11 b 10
’ B GRITOBRIX B GriTOBRIX B GBITOBRIX
Tenaonzonains Bo Beex mogenax | Bo poex Mogensax
MOIeAx MOZETAX MOJIETAY
I e B SoneunHCcTRE B GonwmmHeTRe
STPE Mogeneil — cru- T2H Mogeneii — cru- T3H T3H
AeMeHT
Pk Pk
Hunukauna
e OTey TCTEYET OTeyTCTEYET OTCYTCTEVET OTCYTCTEYET MpucyTeTeyeT
[
Hanpsaxenne, B 230/400 230 230/400 230/400 2204380
[aBapuTHEIE paz-
MEpEl, MM,
B 1 kBT 1500 = 170 x 75 1400 2 190 x 95 1500 = 170 =75 1600 = 170 =70 1500 = 160 = 40
Konnuectro
Mogerei, T 11 11 11 8 10
Macca, kr 3,6 HeTt naHHREX 3.6 6,3 4,7
Jlerkoe noTpecKn- Jlerkoe noTpeckH-
MMpakTHUECKH OT- MpakTHUECKH OT-
[y namt BAHHE B HEKOTO- EaHHe B Hekoro- | [loTpecknpanne
CYTCTBYIOT CYTCTEYIOT
PRI MOJIEIX PBIX MOIETAX
Co0TEETCTBHA,
: : IMTHEHHYE CKH A,
: CoOTRETCTBHI, : CoOOTRETCTEHA, :
CepTHihnEaTh i CooTBeTCTEHA : CoOTBETCTEMA JAKIIOMEHHE TIO-
THTHE HHYeCKHi THrHeH HYeC KHIi ]
HAPHBX nabGopa-
ToOpHi
TapauTs, net 1 2 1 | k)

Kom6uHupoBaHHble ob6orpesarenu

KoM6bMHMpOBaHHbIE, TN KOHBEKTUBHO-paaMauMoHHble, oborpeBaTenu

npeacTaBnaoT cob60M MacnoHano/IHEHHbIE 3neKTpopaanaTopbl. OHW oTAAT

TEMNMO 3a CHET KOHBEKLNWN MacCsla U TEMJIOBOIro U3TYy4YEHNA OT HarpeT017|

NOBEpPXHOCTU

Kopnyca.

B HMXHen yactn KOMOMHMPOBAHHOIO annaparta MMeeTcsa paanaTop,

Harpesatwmm macno. KoHBeKkumMa Macna npomcxoauTt Tak. Macno



pa3orpeBaeTcs M NOAHMMAETCH BBEPX, @ XO/I04HOe CTeKaeT No yxe
OCTbIBLUMM CTEHKAM pagmaTtopa BHMU3.

PerynnpytoTcsa MacioHano/IHEHHbIE paanuaTopbl C MOMOLLbIO
3NIeKTPOMEXaHNYECKNX TepMoperynatTopos. Pa3zbpoc TemnepaTtyp coctaBnser
7° C, a o710 paet 6onblune notepu aHeprmnm. HecMoTps Ha BCe HeraTuUBHbIE
MOMEHTbI, MAaC/IOHAMNO/HEHHbIE paanaTopbl A0BOIbLHO NOMNY/ISPHbI B HaLWeW

CTpaHe. 2To 06yCcnoBneHO Ux AeweBU3HOM 1 601bLLINM CPOKOM CryX6bl.

Tennbie nonbi

«Tennble» nonbl NpeacTaBnsAT coObON CMCTEMY HAMNOIbHOMO
kabenbHOro oborpesa. 3Tta cucrema nosieunacb B Poccmuu B Hauvane 90-x rr.
XX B. 1 cpa3sy Xe npuerekna BHuMaHue notpebutenen. KoHeyHo, Kak Bce
HOBOE, OHa CTOWNIa AOBOJIbHO MHOro. Ho TemMu, KTo pewunn y ceba goma
YCTAHOBUTb HANONbHYO KabenbHy CUCTEMY, PYKOBOAMN HE TOIbKO CNpPOC Ha
MOAHY HOBUWHKY. «Tensble» Nonabl — 3TO COBEPLUIEHHO MHAsA CUCTEMA
oborpesa xunuuwa, cosgatoLas KoMPOpPTHYIO A4 vyenoBeka cpeay. MNpu
KOHBEKTMBHOM crnocobe oTonsieHns Bo3ayx NporpeBaeTcss HEPaBHOMEPHO, T.
e. 6onee Tenabl CKAaNJIMBAETCS MoA NMOTOSIKOM, @ NOJT OCTAaeTCst XOJI0A4HbIM.
Mpn HanonbHOW cucteMe oborpeBa Bce 06CTOUT Kak pa3 HaobopoT. Camas
BblCOKas TemMrnepaTypa Bo3ayxa bbiBaeT y nona, 4to 6onblie oTBevaeT

noTpebHoOCTAM yenoseka.
1

L~

C




Puc. 62. Cxema MOHTaxa HarpesaTenbHoro kabensa: 1 -
coeaAnHuUTeNnbHas MydTa; 2 — HarpesaTesibHbIM Kabenb; 3 — AaTumnk
TemnepaTypbl nona; 4 — TepMoperynatop

Cpa3sy nocne nosiBNeHUs «TernsibiX>» Nos0B HE BCE MOrM NO3BOIUTb
cebe yCTaHOBUTb JAHHYIO CUCTEMY AOMA, XOTH MHOrmMe xotenm 6bl 3TO
caenaTtb. B TO BpeMsa ntoan rotosbl 6b151M 3anaaTuUTb AeHbIW 3a ftobyto
MoAesib CUCTEMbI, HO Cenyac, Koraa Ha pblIHKe MHOr0 pa3HOBUAHOCTEN
BCEBO3MOXHbIX OTONUTE/NIbHbIX CUCTEM, NOKynaTenun ctanu bonee
pa3bopunBbiMK K TpeboBaTenbHbIMU. Tenepb 3Ta CUCTEMA CTasla He TaKomn
aAoporon n 6onee AOCTYMNHOW.

Cuctema kabenbHoOro HanosabLHOro oborpesa — 3TO NOAENEHHbIN Ha
CEeKLNN dNEeKTPUUYECKMM HarpeBaTenbHblM Kabenb, NposIoXKEHHbIN Mo4 MoJsioM,
B 6eToHHOM CcTsxKe (puc. 62). TaMm e CMOHTUPOBaH AAaT4YMK, KOTOPbIN
nogAaepXXuBaeT 3aJaHHY0 TeMnepaTypy Harpesa. Ecnv KkoMHaTa yrnosas m
MMeeT X0SI04Hble HecyLune KOHCTPYKLUMK, TO B HEN MHOrA4a HarpeBaTesbHbIN
Kabesnb NpokfagblBalOT NPSAMO NO CTeHaM, Nnog 06/ IMLOBOYHbLIM C/I0EM.

MOHTaXxHble KOHLbl HarpeBaTenbHOro Kabens, a Takxe AaT4YUKK
TemnepaTypbl NpUCOeaNHEHDBI K TEPMOPErynaTopy, KOTOPbIA YCTaHAaBAMBaeETCS
Ha CTeHe, HAa HebOoNbLUOM pacCTOAHUM OT nona. JaTumK NocbINaeT CUrHan, a
TEPMOPErynaTop BKAOYAET UM OTKJOYAET 3/1eKTPONUTaHME. DTO O3HAYAET,
4YTO HanonbHaga cuctema oborpeBa paboTaeT He NMOCTOSIHHO, @ B NMPEepPbIBUCTOM
pexume. DNeKTpPO3IHEePrmm aKoHoMnUTCAa npmMmepHo 60—70%.

Korga non HarpesaeTcs Ao TpebyeMon TemnepaTypbl, TEpMOperynsaTop
OTKJ/IIOYAET N1eKTponuTaHue, HarpeeaTesibHbIM Kabenb oxna)xaaeTcs.
MpoAo/IKUTENBHOCTb KaXA0ro LMKNa «HarpeBaHue-oxnaxaeHume» 3aBuUCuUT oT
TOro, Kakast MOWHOCTb Y OTOMUTENIbHON CUCTEMbI, @ TaKXXe Kakoro poaa
TENI0OU309UMA NpUMEeHeHa. MOXHO CKasaTb, YTO «Ternble» Nosbl — 3TO
0bblyHasa HarpeBaTesibHas NaHesnb, TOSIbKO 60/bLLINX pa3MepoB.

Cuctema «Tennble» nosbl BKAKYaeT B cebs:

® JfleKTpuyecknin kabeno;

e TeMnepaTypHbIN AaTUMK;

e rodbpnpoBaHHYIO TPYOKY AnaMeTpoM MeHee 16 MM ANng yKagku

AaTunKa;



® TepMOperynsaTop;

e HONbrMPOBAHHLIN YTENAUTEND;

® MOHTAXHYIO JIEHTY.

Mpy MOHTa)e HarnosIbHOW cucTeMbl oborpeBa MOXHO MCMNOIb30BaTb Kak
NPOCTENLLNI TEPMOPEryNAaTOp, Tak U NMPOrpaMMmpyembi, C MICKYCCTBEHHbIM
MHTennekToM (3To 6yaeT CTOUTb HECKONIbKO AOpOXe). Takoro poaa
TEPMOPErynaTopbl HE TOSIbKO KOHTPO/MPYIOT TeMnepaTypy nona, Ho U
OTC/NIeXMUBAKT TeMNepaTypy BO3A4yxXa 3a npeaesaMmm rnomMeLleHus.
Mpon3BoaATCa TepMOperynsaTopbl C ABYMS AaTUMKaAMK, npeaHa3HauyeHHbIMU
A1 @aBTOHOMHOIO KOHTPOJ1A 3a TeMrnepaTypoun nona mn sosayxa. B
3aropoAHblX AOMax, raAe UMeeTCsi MHOro KOMHaT, NporpaMMupyemMble
TEPMOpPErynaTopbl, Kak npaBuao, COeANHSIOT B JIOKaJIbHYK CETb U YNPaBasaioT
UMW C MOMOLLLI KOMMbIOTEpPA.

O6bI4HO AN KaXKaoro noMeLleHnst MOHTUPYETCH CBOS aBTOHOMHAS
cCucTeMa HarnosibHOro oborpesa € OTAeNbHbLIM TepMoperynaTopom. He cnegyet
ncnonb3oBaTb 06WMIM Kabenb ANs BCeX KOMHAT, MOTOMY YTO Ka)xaoe
nomelleHne nMeet ceom Tensonotepn. OAMH M TOT XKe Kabesib He MOXeT

pearmpoBaTb Ha pa3Hbl YPOBEHb NMOTEPU Tenna.

MoOHTa)> cucTteMbl HanoN1bHOro kabesnbHoro o6orpesa

Bce cucTteMbl «TensibixX» NoOJIoOB MMEKT OAHY U Ty XXe CXeMy MOHTaxa.

OHa nokasaHa Ha puc. 63.

BbinoniHAeTCA Takaa cxema B CJ'IGLI,YI'OLLI.GVI nocnenoBaTes/sibHOCTU.
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Puc. 63. CxeMa MOHTaxa HanonbHoro kabenbHoro oborpesa: 1 -

BbIK/lOUaTeNb; 2 — ABEPb; 3 — perynatop; 4 — pacnaeyHas Kopobka; 5 -
coeAnHuTENbHble My(PTbl; 6 — MOHTa)XHasa NeHTa; 7 — gaTyuk; 8 -
HarpeBaTeflbHas Cekums

1. Ha ypoBHe 1,2—1,4 M OT nofla Ha CTeHe HAaHOCUTCS MeTKa ang
yCTaHOBKMW TepMoperynatopa. Ecnm nomeweHne nMmeeT rnoBbIlWEHHYO
BJTAXKHOCTb, TO TEPMOPErynsaTop yCTaHaBAMBAKOT 3a ero npeaenamm
(HanpuMep, B coceaHen KoMHaTte).

2. OT nona K MecTy yCTaHOBKMW TepMoperynsatopa npoAenbiBatoT KaHan,
npeaHasHa4vyeHHbIW A9 YKIaaKu ToOKoBeayLWKMX NpoBOAOB HarpeBaTeNbHOro
Kabensa n TeMnepaTypHOro gatymka.

3. BbINOAHAT Tennonsonsaumio 6eToHHoro nosa. [Ansa atux uenen
bepeTcsa npobka, XeCTKUN NeHonnacT, noamypeTaH nnm osibrMpoBaHHbIN
NONMMPONUIIEeH.

4. B cnyyae ecnu Tenaoun3onaUMOHHbIN MaTepuan UMeeT ciion ponbru,
noeepx Hero obsa3aTenbHO YKAaA4bIBAlOT MOHTAXHYO SIeHTY. B ocTanbHbIX
CNly4asiX BbIMOSIHAETCSA TOIbKO TOHKAsi 6eTOHHas CTsHXKa TONLWMHOMN 1 CM
(puc. 64). Ha Hee yknagblBaeTCs MOHTa)XHas sieHTa. 2TO AeflaeTcs 4ns Toro,
yTo6bl HarpeBaTebHbIM Kabenb He conpukacasncs ¢ Tenaon3onaTopom. B
NPOTUBHOM ciny4yae Kabenb MoXeT neperpeTbCcsi U BbINTU U3 CTPOS.
MoOHTa)xHas NneHTa 3aKpennasieTcs ¢ noMouwbto atobenen.

5. locne 3Toro paBHOMEPHO YKaAblBAETCS HarpeBaTesibHbIM Kabenb u

3aKpenndeTca cneunajibHbiMu I'IpVICI'IOCO6J'IeHVIF|MVI B Bnae Hebonbwmnx



XOMYTOB, PacrosioXXeHHbIX Ha MOHTaXXHOW neHTe. BennumnHa wara yknaaku
HarpesaTesibHOro Kabens paccuntbiBaetcs no ¢gopmyne: h = S/L, roe h -
war yknagakum (MM); S — nnowanb yKnaakum HarpesaTenbHou cekumm (M2); L -
ANVHA HarpeBaTenbHOro Kkabens (M).

6. TemnepaTypHbIN AaTUNK NOMeLaeTcs B roppupoBaHHyto Tpyby um
yknagbiBaetcs B 50 CM OT CTeHbl Mexay BUTKaMn kabens TakuMm obpasom,
4TObbl OH OKasancs B OTKPbITON netne. Ytobbl BHYTpb TPyObl HE Nonan
pacTtBop, ero 3arnywatT. flodpmpoBaHHasa Tpyba A0/MKHA UMETb TaKyto
ANnHY, 4Tobbl AOCTaBaTb 40 MeCTa YCTaHOBKM TepMoperynsatopa.

Brnocneacrteuun ato obnerunTt PEMOHT BblWeALlEro N3 CTpoda AatT4vymkKa

TemMnepaTypbl.
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Puc. 64. HarpesaTtenibHbIn Kabenb B 6€TOHHOMN CTSXKe Mo
Tennousonaummn: 1 — nepekpbitve; 2 — Tenaonsonsaumsa; 3 — gaTtuuk
TemnepaTypbl; 4 — HarpeBaTeNbHbIN Kabenb; 5 — 6eTOHHas cTaxKa; 6 -
HamnosIbHOe NOKpbITME; 7 — Hecylwas cTeHa

7. TokoBeaywme npoBoAa HarpesaTenbHOro Kabens n TemnepatypHoOro
AaTynKa NpoknaabiBatoT B 3apaHee BbIMNO/IHEHHOM KaHane 1 3akKpbiBatoT
C/I0EM LIeMEHTHOro pacrteopa.

8. Cneaytowas onepauus — 3anmMBKa HarpeBaTesibHOro kabens
6EeTOHHOM CTSXKKOW TOJIWMHON HE MeHee 3—5 CM. DTO HYXHO ANns Toro, 4tobbl

TENA0 paBHOMEPHO pacrnpeaensnochk Nno NOBEPXHOCTU nona. Ytobbl o6orpeTb



KOMHATy, UMEIOLLYO BbICOKUIN MOTOJIOK, HY>KHA CUCTEMA BbICOKOWN yAeIbHOW
MOLLHOCTWN. B 3TOM criy4yae ToNLWMHA CTSXKKN A0J1KHA cocTaBnaTb 8—10 cMm.

CoeanHunTenbHble MydTbl HarpeBaTeNbHbIX CEKLUMI TakXe 3a/mMBatoTCs

6eToHOM.
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Puc. 65. Yknaaka B ogHon KoMHaTte (20 M2) ABYyX HarpesaTesibHbIX
cekummn: 1 — HarpesaTefnibHas cekumst MowHocTbio 800 BT Ha nnowaab 8 M2;
2 — HarpeBaTesibHasa cekumsa mMowHocToio 1200 BT Ha nnowaab 12 M2; 3 -
pasrpaHnynTesibHas 30Ha Ccekummn

9. lNocne Toro Kak CTAXKa BbICOXHET, MOXHO YyK/aAblBaTb HamMosibHoe
nokpbiTne (IMHoneyM, NINTKy n np.).

10. Mo 3aBeplieHnn BCeX OTAENOUYHbIX paboT MOHTUpPYeTCS
TepMoperynartop.

11. NMpuMepHO Yepe3 MecsL, Koraa 6eToHHas CTAXKKa OKOHYaTeNbHO
oTBepAeeT U NPOCOXHET, CUCTEMY HaNOJSIbHOro KabenbHOro o6orpeBa MOXHO
3anyckaTb B 3KCrlyaTtaumio. lNpexaeBpeMeHHO BK/KOYaTh €e 0YeHb onacHo!

12. N1OBOPOTOM py4KM TepMOperynaTopa 3a4aeTcsl HYXKHbIWM YpOBeHb
TeMnepaTypbl nona.

Mpexae yeM yknaabiBaTb HarpeBaTeNbHbIM Kabenb, nomMelleHue
cnenyeTt ocBoboanTb OT TAXeNbliX NpegMeToB Mebenn U CTaumMoHapHOro
obopyaoBaHus (KyXOHHOM MANUTbI, XONOAUbHUKA, CTUPASIbHOMN U
NnoCyA0OMOEeYHOM MaWnH U T. 4.). KOMHaTy gensaTt Ha y4yacTKku,

COOTBETCTBYHOLWME NO pa3MepaM O04HOW HarpeBaTesbHON CEKLMUMN.



KonnuyecTtBo, AnvHa v war yKjiagkm ceKunim onpenensitotTcsi C y4eTom
yAenbHOW MOLWHOCTMN oborpeBa M TEXHUYECKUX XapaKTepPUCTUK
HarpeBaTeflbHbIX Kabenen (puc. 65).

HoBWHKOM nocnegHero BpeMeHn B 06,1acT HanonbHOro kabenbHoro
oborpesa aBNAAKOTCA «Tenble» MaTbl. OHWM NpeacTaBnSaAlOT CO60MN TOHKUI
Kabesb, YNOXEeHHbIN B NAacTUKOBYO apMaTypHYHO CeTKy. Takoro poaa
OTOMUTENIbHYI0 CUCTEMY YKaAblBatOT N0 6€TOHHOMY OCHOBAHMIO Nona, a
cBepxy o6nMLUOBbLIBAOT KEpAMMUYECKOM NANTKON. NMpn 3ToM obwasa TonwmHa

«TennblX>» NOJSI0OB COCTaBnsieT He 6onee 2 cM.

AOCTOMHCTBA M HeAOCTaTKN KabenbHOU cucrtemMbl oborpeBa

Mo cpaBHEHUIO C APYTMMWN OTOMNUTENbHLIMW CUCTEMaMM HAMOAbHbIN
kabenbHbIN 06orpeB obnagaeTt psaoOM NPenMyLLECTB.

1. NMOCKOMIbKY UCTOYHUK Ternsa paBHOMEPHO pacnpesesieH No BCcemy
nepuMeTpy nosna, Bo34yX B KOMHaTe nporpesBaeTcs paBHoMepHo. Mon no cyTtn
CTAHOBUTCS HarpesaTesibHOW naHesnbio 60NbLIOro pasMepa.

2. Npun Takoro poaa cucreme oborpesa He BO3HUKAET KOHBEKLMOHHbIX
NMOTOKOB, @ 3HAUYUT, MNbl/lb HE PAa3HOCUTCSA MO KOMHaTe. NMoMnMo 3Toro,
HarpeTbln BO34yX paBHOMEPHO NMOAHMMAETCH CHU3Y BBepX Mo BCEMY
nepmmeTpy noMeuleHnsi. Camas BbicoKasa TeMnepaTypa OKa3blBaeTCs He noa
noTonkoMm, a y nona. C ysenmyeHmeM BbICOTbl TeMnepaTypa BO34yXa Najaer,
T. €. y nosa oHa cocrtaBnsieT 22—24° C, Ha ypOBHe 4yesiloBe4eCKoro pocra -
19—20° C n noa notonkoM — 18° C (puc. 66).
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Puc. 66. PacnpegeneHune temnepaTtypbl Npn KabenbHOM oTonAeHUn: 1 -
Kabenb «Tensoro» rnona

3. YuuTbiBas BCe BbllLleCKa3aHHOe, TeMnepaTypa Bo3ayxa npu
oborpese kKabensmMu MoxeT bbITb HMXE NpuMepHOo Ha 2° C, yeM B
nomeLleHnsax, otTananBaeMblx 4pyrmMmn cnocobamu.

4. KN4 «tennbix» nonos aHanorunyeH Kri nanydatowmx
oborpesaTtenie 1 HAMHOIO NpeBbIWAET Tenao0TAauYy KOHBEKTUBHbIX
npubopoB oToMN/IeHNs.

5. CncteMa «Tennble» nosibl JaeT BO3MOXHOCTb HakanmeaTb TeM0 B
TOJILWE Mnosia, KOTopoe ncnosb3lyeTca Ansa oborpesa rnpu BbIKJKOYEHHOM
MATAHUU Ha NPOTSAXKEHUN 8—12 u.

6. Cuctema kabenbHoro oborpesa He OKUCNAETCH, UMEET BbICOKYO
HaAeXXHOCTb U 6onbLLON CpoK cnyxbbl (50—75 neTt), noTOMY 4TO
HarpeBaTefibHble Kabenn Xopowo 3almLleHbl OT MeXaHNYeCKnX BO34eNCTBUN
M Apyrnx HebnaronpusaTHbIX (akTopoB.

7. DTa cuctema obnagaeT nNpoCTOTOM U NErKoCTbio MOHTaxa u
aKCnayaTaumm, a Takxe obcnyxmBaHus. YKnagKy HarpeBaTeNnbHbIX Kabenen
MOXET BbINOMHUTb NpaKTU4eckn Ntbon yenosek, Bnageowmm HaBblkamm
paboTbl C a51eKTpuYecTBOM. Npu Nokynke KabenbHbIX CEKUMN BblAAETCS

MHCTPYKLUNA MO MOHTAXy n c6opKe «TEMJ1bIX>» rnoJioB.



8. MonoXNUTeNbLHON CTOPOHOM AABASIETCS U TO, YTO NpU KabenbHOM
oborpese He HyXeH exXeroaHbl NpoduNaKkTUYeCKNN peEMOHT.

9. B cny4dae BbIXo4a M3 CTPOS HarpeBaTenbHOro kabens mnm
TeMNepaTypHOro AaTuMKa He HY>XXHO BCKPbIBaTb BeCb M0OJ, NOTOMY 4YTO B
HacTosiLlee BpeMS CyLLeCcTBYeT O4YeHb YyBCTBUTE/IbHasA annapaTtypa,
Nno3BoNSOLWAs onpeaesinTb MeCcTo MoJIOMKM.

K HepocTaTkaMm cucteMbl kabenbHoro oborpeBa CTOMT OTHECTU
CTAUMOHAPHOCTb, T. €. HEBO3MOXHOCTb NepeHoca Ha Apyroe mecto. Cucremy
«Tennble» NoJfbl YyCTaHaBAMBAKOT WX BO BPeMS CTPOUTENbCTBA, UK BO BpeMs
KanuTasnbHOro pemoHTa. KpoMe 3Toro, oAnH pa3 paccrasme mebesnb un
cTauuoHapHoe obopyaoBaHMe B KOMHaTe, rae MMeKTCS «Tensble» nosbl,
HEBO3MOXHO b6yaeT BCce nepecTtaBuTb, MOTOMY YTO 3TY CUCTEMY HEJb3S
HarpyxaTb TSXeNnbiMWU NnpegMeTamu.

Ewe ogHMM HefoCTaTKOM 3TOM CUCTEMbI SBMISETCS LeHa, KoTopas U B
Hawe BpeMs He AaeT BO3MOXHOCTU MPUMEHSATb ee NMoBCeEMECTHO. Tak, Aaxe
CpeAHIo CTOMMOCTb TOYHO Ha3BaTb Hesb3s, MOTOMY YTO OHA 3aBUCUT OT
MHOXecTBa ¢dakTopos. Cpean HMUX MOXHO Ha3BaTb:

— COCTaB KOMIJIeKTa;

- TUN HarpeBaTesnbHoro kabens (0AHOXUNbHbLIA NN ABYXWUIbHbIN,
3KpaHMpPOBAHHbLIN N 6e3 3KpaHa);

— MOWHOCTb Kabensa Ha 1 nor. M AJ/INHbI;

- TUN TepmoperynsaTopa (BCTPOEHHbIM UM HAaKNaAHOM, MPOCTENLLNNA
WAn NporpaMmMmnpyemblin).

KpoMe aToro, CTonMocTb kKabenbHoU cncteMbl oborpesa 3aBUCUT OT
naowaan yknaakm v ycnosmm pabotbl. OCHOBHOW CTaTben pacxXoAoB CTaHeT
MOHTaX cucTemMbl. [lononHuTenbHble PUHAHCOBbIE 3aTpaTbl MOryT

BO3HUKHYTb, €C/i NpUAETCH BCKPbIBATb CYLWECTBYOLLKXE MOJIbl.

HarpeBaTenbHble kabenu

HarpeBaTenbHble kabenu npeaHasHadeHbl Ans npeobpa3oBaHus

3N1eKTpUYecKoro Toka B Tenno. Jltobon anektpnyeckun kabenb 1—3%

3NEeKTPO3Heprmn npeobpas3yeT B Tenno. B anekTpnueckmnx kabensix ato



SBMSIETCSA HeAOCTaTKOM, B HarpeBaTesibHbIX Xe npeobpa3osaHne 100%
3/1IEeKTPNYECKOro Toka B TEM/I0BYO SHEPrunto 6b110 6bl naeanbHbIM.

HarpeBaTenbHble Kabenn BHEWHUM BUAOM HAarNOMUHAKT OObIYHbIE
KOoaKCuanbHble MPOBOAHMKN, KOTOPbIE UCMNONb3YIOT AN nepeaaydun
TeNeBU3NOHHOIro curHana. B npogaxy HarpesaTenbHble Kabenu nocTynawT B
BMAE HarpesaTesbHbIX CeKUMN PUKCMPOBAHHOM ANUHbI. OHWM pacCymMTaHbl Ha
oborpes onpeaeneHHOW naowann, NoO3TOMY UX HENMb3S HU YKOPOTUTb, HU
YONUHUTb. [NnHa Tak Ha3blBaeMbIX XO0N0AHbIX KOHLOB bblBaeT CTaHAapTHOIo
pa3Mmepa - 0,75—2 M. DTOro BnosiHe A4OCTATOYHO, YTOb6bI NPUCOEANHUTb UX K
pacnae4yHon Kopobke, pacrnosioXXeHHON Ha CTeHe.

CoeanHuTenbHble MydTbl, MICNONb3yEMbIE MPU MOHTaxe
HarpesaTesibHbIX Kabenen, ABMASOTCSA CaMblM BaXHbIM 31eMeHTOM. OT ux
HaAEeXXHOCTM U 6e30NacHOCTU 3aBUCUT CPOK Cnyxbbl BCen cmcteMbl oborpesa.

B kaxaon kabenbHOM ceKunMn nmeetcs nogpobHas MHCTPyKUKUS, B
KOTOPOW CoAepXXaTCs CBeAEHUS 0 TEXHUYECKNX XapaKTepucTtnkax kabens, a
TaKXe yKasaHua No ero yknagke. B 3aBUCMMOCTM OT MOLLHOCTM KabenbHble
CeKLMN OKpaLleHbl B pa3Hble LUBETa N UMEKT COOTBETCTBYIOLLYIO MAapKMPOBKY.
OTO NOMOraeT HecneunanucTty pasbupaTtbcs B Kabensix, oTandaTb UX Apyr oT
apyra. Ha coeamHutTensHOM MydTe TakXe MMeeTCs 3TUKeTKa, coaepxallas
cBeaeHuns o anvHe kabens, ero aneKTpMyeckoMm CONpoTUBAEHUN U MOLLHOCTMW.
B 3aBMCMMOCTK OT XapaKTepa noMeweHus, Buaa HanoabHOro NoKpbITUS U
Ha3HaAYeHUSa OTONMUTENIbHOW CUCTEMbI BbibMpaeTcs TUN HarpesaTebHOWN
cekumn.

B OCHOBHOM A1 MOHTa)Xa «TenJsbIX>» MosioB NPUMEHSIOTCS
pPEe3NCTUBHbIE OAHOXW/IbHbIE NN ABYXWU/IbHblE 3KpaHUpPOBaHHbIe Kabenwu.
CornacHo TpeboBaHuam MN3Y (npasuna akcnsyatayumm 31eKTpoyCTaHOBOK),
Takue kabenn ocHaweHbl MHOMOCIOMHOW U30MSIUMEN N SKPAHUPOBAHHOM
onneTkon. M3onsauma npeacrasnsietr cobom cnom ns mogndmMUMpoBaHHOIO
NONM3TUNEHA BbICOKOIro AaB/fieHUs. DTOT C/I0M 3almwaeT Kabenb OT
neperpesa. Hapy>xHas nsonsaums CoCTouT U3 rmapodobHoro, CTOMKoro K
arpecCcmMBHbIM BHELIHWUM BO34AENCTBUAM MNOUBUHUNXNOPUAA, KOTOPbIU
Mo3BOJISIET UCMOMb30BaTb HarpeBaTesibHble Kabenn B NOMELLEHMNSAX C BbICOKOM

BJIAXXHOCTbIO. MexaHWUecKyto 3amTy o6ecneumBaeT sKpaHUpYyoLLas



CTasibHas, aftoMUHMEBAs, MeAHas UM CBMHLOBAs onseTka. Takxe oHa
npeaoTBpallaeT pacrnpoCTpaHEHME 2N1EeKTPOMArHUTHbIX Mosien.

Ecnn oborpesaemoe 3gaHne nmeeT onpeaeneHHble NoaBUXKN
CTPOUTESIbHbIX KOHCTPYKUWMIN, NpOCaAKy pyHAaMeHTa U npoyne
HebnaronpusaTHble aKTopbl, pEKOMEHAYETCA MCMNOb30BaTb HarpeBaTesbHble
kKabenu, 3awmeHHble 6poHen (puc. 67). BpoHst COCTOUT M3 NPOBOJIOKU U
AOBOJIbHO 3HAUYUTENbHO YBEIMYMBAET MEXaHUYECKY NMPOYHOCTb Kabens.
Takon kabenb MOXHO yKnaabiBaTb Npu 6eTOHMPOBaHMKM, a TakXe B ropsiunin

acdanbrT.
a

\ :

Puc. 67. IByxnpoBOAHUKOBbIN (@) U 04HONPOBOAHNKOBLIN (6)
6poHMpoBaHHble Kabenu: 1 — obonouka; 2 — 6poHsd; 3 — nsonaumsa; 4 -

NpoOBOAHUK; 5 - ABa NpoBOAHMKA

OA[HOXUIIbHbIE HarpeparteJibHbie kKabenu

NX NpUMEHSIOT Npu BCTPOEHHbIX OTONUTENbHbIX CUCTEMAX,
CMOHTMPOBaHHbLIX BHe noMeweHuns. Kak npasuno, 3TM CUCTEMbI MPUMEHSIOTCS
AN9 nogorpeBa AOPOXEK, CTyNeHeK, TernnL, a TakxXe rnomMeLlleHun, rae
yenosek bbiBaeT Heponro. NMpuunHa B TOM, YTO OAHOXWUIbHblE Kabenu
co3aaloT HebnaronpuaTHbIM 418 YesI0BEeYeCKOro opraHm3ama
3N1eKTPOMarHUTHbIN HOH.

[ns npuMmepa MOXHO B35iTb OAHOXUNbHble Kabenn TXLP/1 n TKXP/1.
Huxe patoTcst HEKOTOpble TeEXHUYECKMe NnapaMeTpbl 3TUX Kabenewn:

e yJie/ibHas MOLLHOCTb Ha eaMHULY ANUHbI (Npyn HanpsbkeHun 220 B) -
15,5 nnun 26 Bt/m;

e MakCMMasibHasa TemnepaTtypa TokoBegyLen xunol — 90° C;



* MakCMMasibHasa TemnepaTypa NoBepXxHOCTN kabensa — 65° C;
e MaKCMMasibHoe HanpsxeHue nutaHmsa — 500 B;
e BHELHMN anameTp kabena — npuMepHo 6 MM.

Ha puc. 68 nokasaH O4HOXW/IbHbINM HarpesaTesibHbIN Kabenb TJ13.

.I

Puc. 68. HarpeBaTenbHbi kKabenb TJ12: 1 — obonoyka mns NBX mnnn
nonmaTuneHa; 2 — onsieTka n3 MegHoM NpoBOJSIOKK; 3 — MJAacTuUK; 4 — BTOPOW
C/NION U301AUMN U3 NacTuka; 5 — HarpesaTenbHas xuna

B Tabn. 46 n 47 paHbl TEXHUYECKNE XapPaKTEPUCTUKN OAHOXUIbHbIX
HarpeBaTenbHbIX Kabenen TXLP/1 (c antoMMHMEBBLIM 3KpaHoM), TKXP/1 (co
CBMHLOBbIM 3KpaHOM), a TakKXe HarpesaTefbHbIX Kabenen TJ12 («Tenno-
JIIOKC» ).

Tabnunua 46
OAHOXWJIbHbIE HarpeBaTesnbHble kabenun TXLP/1 (c antoMMHueBbIM

akpaHoM) n TKXP/1 (co CBUHLOBbIM 3KpPaHOM)

Monuan VienwHoe
Monuoe
MOLIHOCTE, COMPOTHE-
Tun kaGena COTPOTHE- Onuna, m
oy, nenue, OM st
npu 220 B | ° B Onmim
YneneHad MolwHocTs — 15,6 Br/m
300/17 275 176 Lo 17,6
400/17 370 132,07 5,62 23,5




VieneHasa MolwHooTe — 15,6 Br/m
300417 460 105,54 3,6 29,4
60017 550 88,25 2,5 35,3
700417 2] 73,81 1,54 41,2
B30/17 780 b2 1,24 50
1000/17 10 52,92 0,9 38,8
1250/17 1140 42,63 0,58 73,5
1400/17 1280 37,86 0,46 82,3
1750417 1600 29,54 0,29 102,9
2200417 2000 24,59 0,19 1294
VnenkHad MolHocTE — 26 Br/m

25 360 |38 10 13,8
640,28 395 82,44 36 22,9
900,28 835 59,06 1,54 31
1280,248 1190 41,22 0,9 45,8
1600,/248 1490 32,23 0,58 37,3
1800,28 1670 29,53 0,46 64,2
2240/28 2085 23,26 0,29 80,2
2500/28 2620 19,15 0,19 100,58

Tabnwuua 47

OaHOXWJIbHbIE HarpesaTesibHble kabenu TJ13 («TennonoKc» )

Tun cexunn Moo Onuna, M Liget
kBt
TN3-19 0,19 13 Cepblit
TIN2-33 0,33 21 AKentrii
TI2-59 0,59 30 Tonydoil
TI2-80 0,8 42 KopuuHeBbIi
TN'=3-90 0,9 45 JeneHH i
TIN3-120 1,2 63 Pozopuil
TI5-140 1.4 75 CuHnil
15180 1,8 90 GRS
THI

TI2-210 2.1 105 KopuaHeBbIil




ABy>XuUnbHble HarpeBaTesibHble Kabenu

OHUM NpefHa3HayeHbl 4719 BCTPOEHHbIX 3/IeKTPUYECKNX CUCTEM
oborpesa Xunbix NnoMeweHnin nboro HasHavyeHuns (puc. 69, 70).
[ABYXWNbHbIN Kabenb COCTOUT U3 ABYX NMPOBOAHUKOB, KaXAbl U3 KOTOPbIX
MMeeT CBO 3alMTHY 060/104KYy. KOHLbI NpOBOAHMKOB COeAMHEHbI, B CBS3U
C YeM 31eKTpUYecKknin ToK TeyeT no Kabento B NpssMoM 1 obpaTHOM
HanpaBneHuax. NMpoBOAHUKWM 3aKIKOYEHbI B SKPAHUPYHOLLYO OMNJIETKY U
MMELIOT BHELLHIOK U30M9UNI0 U3 MOSIMBUHUAXI0PUAA.

N3-3a Toro 4to B Kabensax nMeeTcs ABa 3aKo/bLOBaHHbIX NPOBOAHUKA,
OHM He BAMAT HAa U3MEHEHMEe eCTeCTBEHHOro 3/1IeKTPOMAarHUTHOro noas B
oborpeBaeMoOM nMomeLleHun, T. K. NossS OT NPOTUBOMOSIOXKHbIX TOKOB
KOMMNEeHCUpYT Apyr Apyra. IMeHHO no3ToMy Ans KabenbHbIX CUCTEM

MCNoJsib3yrOT MMEHHO ABY>XXWJ1bHbIE kKabenu.

Puc. 69. IBY>XUNbHbIN pe3nCTMBHbLIN Kabenb: 1 — obonouka; 2 -
MeAHbIW 3KpaH; 3 — n30158uMsa U3 TepMOCTOMKOro nonmMmepa; 4 -

TOKOHEeCyLWwMne npoBoOAHNUKHA

- ™

1 2 3

Puc. 70. HarpeBaTenbHbIn kKabenb Mmapku ECO: 1 — obosiouka ns NBX-
nnacTtuka; 2 — onaeTtka u3 MmeaHom NpoBOSIOKK; 3 — TennoCTonkun MNBX-
nnacTuk; 4 — BCnoMoraTesibHasa Xuna n3 OTOXXXeHHOU Meau; 5 -
HarpeBaTefNbHas Xuna

Y Taknux kabenen Bcero oAnH «XONIOAHbIN KOHEL», MOAKNIOYAEMbIN K
TEPMOpPErynaTopy, U o4Ha KoHLUeBas coeanHuTenbHas MydTta. IT0
3HauMTEeNbHO ynpowaeT n obneryaeTt yknagky kabens. Hekotopblie

TeXHMYeckme napameTpbl ABYXUNbHbIX kKabenen TXLP/2R n TKXP/2R:



e yJie/ibHas MOLLHOCTb Ha eaMHULY ANUHbI (Npyn HanpsbxeHun 220 B) -
15,6 B1/m;

e MakCMMasnibHasa TemnepaTypa TokoBeayLemn xmnol—90° C;

e MakCMMasibHasa TemnepaTypa noBepxHoCcTn kabensa — 65 ° C;

e MaKCMMasibHoe HanpsxeHue nutaHmsa — 500 B;

® BHEWHMIN aAnamMeTp Kabens — oKkono 6 MM.

B Tabn. 48, 49 paHbl TeXHUYECKME XapaKTePUCTUKN HarpesaTesbHbIX
ABYXWNbHbIX Kabenen.

Tabnuua 48
ABYy>XunbHble HarpeBaTenbHblie kabenun TXLP/2R (c antoMMHUEBbIM

akpaHoM) n TKXP/2R (co CBMHLIOBbIM 3KpaHOM)

[Monuaa
MOIIHOCTE, VienwHoe
[Monnoe
BT, COTIPOTHER-
Tun kaGena COTPOTHE- Anuna, m
NpH Ha- leHHe,
neHue, Ou :
MpsKe HHKA On/m

220 B
300/17 275 176 1] 17,6
400/17 370 132,07 5,62 23,5
300417 460 105,48 3.6 29,3
600/ 17 550 88 2,5 35,2
T00/17 LRl 75,44 [,54 41
840717 T80 61,63 [,24 40,7
[ooos17 a1 52,47 0,9 58,3
1230/17 1130 41,99 0,58 72,4
1400417 1260 37,17 0,46 50,8
L700/17 1560 29 0,29 100
2100417 1930 23.5 0,19 1237




Tabnuua 49

ABYy>XunbHble HarpesBaTesnbHble kabenn ECO («Tennontokc>»)

Tun cexuun W socT, HOnuHa, M LpeT
kBT

ECO 5—100 0,1 5.3 KopuuHeBsi
ECO 18-270 0,27 L8 Hentrii
ECO 21-340 0,34 21 KpacHriii
ECO 23—420 0,42 23 CuHumii
ECO 26—320 0,52 26 3eneHwi
ECO 32-630 0,63 32 Cepriil
ECO 42300 0,8 42 KopHuHeBs i
ECO 45900 0,9 48 3eneHwii
ECO 63— 1200 1,2 63 KpacHurii
ECO 75-1400 L4 75 Cunnii




nasa 4

NMNe4yHoOe oTOonneHue

KoHe4yHO, Mbl BCe NPUBbLIK/IN K LEHTPasIM30BaHHOMY BOASIHOMY
OTOMAEHMI0. HO 1 B HaW BeK pa3BUTUSA TEXHUKU MHOrMe BnagenbLbl
3aropoAHblX AOMOB XOTHAT UMETb MeYyHOoe OTOMNEeHNEe N KaMuHbl. Mpun
HEKOTOpbIX onpeAeneHHbIX YCII0BUAX NeyHoe OTornJsieHne B 3aropoaHoM gome
W Ha fgade sgBNsieTCcs cambiM OMTUMAsibHbIM BapUaHTOM.

Bo-nepBbiX, HE BO BCEX perMoHax MMeeTCsl MarncTpasbHbli ra3 u He B
KaXl0M Ja4YHOM rocesike npoBeAeHbl IMHUK dnieKTponepeaad. Bo-BTopbix, B
OTNINYME OT BOAOrPENHBbIX KOT/I0B NeYn U KaMUHbl 06bIYHO paboTaloT Ha
ApeBeCHOM Tonamee — CaMOM JelleBOoM Buae B eBpornenckom 4actm Poccumn.
B-TpeTbuX, Neym n KaMnHbl BO3BOAST U3 NPOCTbIX, AOCTYMHbIX U AELIEBbIX
CTPOUTESIbHbIX MaTepuasnos.

Mpexae yeM BO3BOAMTb OTOMUTESIbHOE COOpPYXeHUe, crefyeT pewunTb,
4YTO Bbl BbibMpaeTe — nedb UM KaMmnH. KoHe4YyHo, KaMUH apdekTHee
CMOTPUTCS, ero akcnayatTaumns TpebyeTt MeHblle BpeMeHn U hUsnyeckmnx
ycunmin. Ho 3TO He BCe KpUTepumn, KOTOPbIMU CTOUT PYKOBOACTBOBATbLCS.

3aropoAHble AOMa, B KOTOPbIX JIIOAM XUBYT B TeMsi0e BpeMs roaa,
MOXHO OTan/AnBaTb KaMMHAMM N TOHKOCTEHHbIMM NedaMn. OHU BbICTPO
pa3orpeBarTCcs, HO Tak Xe bbICTPO 1 ocTbiBatoT. MoaToMy Anda oborpesa
60NbLLIOro 3aropo4HOro AoMa B TedeHue roga OHW He roaaTcs. ns aToro
HY>XXHbl TOJICTOCTEHHbIE MeYn, Y KOTOPbIX TEMSI00TAAYA 3HAYNTENBHO BbILE.
OHun npeanctasnstoT cobor AOBOILHO CMIOXHbIE YCTPOWCTBA, paCCYNTAHHbIE HE

TOJIbKO Ha OTornjeHne AoMma, HoO U Ha NpUroToBJiIEHNE NULN, Harpes BOAbl U

np.
Knaccudpukayma 6b1ToOBbIX Neyen
BbiTOBbLIE NEYM NO CBOEMY Ha3HadeHUto GbiBatoT:

® OTOMUTENbHbIE,

® OTOMUTEJNIbHO-BApPO4HbIE;



e BAapOUYHble;

® DYCCKMUE;

® KaMEeHKN ANns pycckon 6aHu.

CaMbIM onTUManbHbIM BapnMaHTOM A1 3aropogHOro gomMa sABnseTcs
OoTOMUTENbHasa UK OTONUTENbHO-BApoYHas neyb. [nsa oborpesa Xublx
noMeLLeHUN Hy>XXHa nedb € BbicokuM KA. Ecnn neyb npaBuabHO CNOXEHa U
npaBunbHO aKkcnnyaTupyetcd, 1o ee Kl cocraensetr 80—85%. 3710
NPUMEPHO CTOJIbKO Xe, CKOMbKO Y 3an1eKTpooborpesaTtesier, 1 HEMHOIo
6onbwe Kl BoasHbIX oTonuTenbHbIX Npnbopos. Tak, KM/ kammHa

cocTaBngeT To/1bko 20—35%.

Puc. 71. MNMeub, nMetoLwasa 3akpbliTble NOBEPXHOCTU, obpalleHHble B
OTCTYNKW (NPOCTPAHCTBO MeXAY Meybto U CTeHOW): 1 — CTeHa; 2 -
TENNOU30MUMOHHAs neperopoaka; 3 — Knaaka neum

Hapy>xHasi NOBEpPXHOCTb OTOMNUTENIbHOW MNeYn He AOJIKHa UMEeTb
TemnepaTypy Bbiwe 60° C, a B oTaeNbHbIX ee Toukax — 80—90° C. OHa
AO/KHA HarpeBaTbCa MeANeHHO M A0Aro COXpaHATb Tennao. Bce aTo
BO3MOXHO B TOM C/lyyae, Koraa TosIlMHa CTEHOK Meyun COCTaBseT He
MeHble 1/2 kupnuya.

BaXkHbIM MOMeHTOM B paboTe neuun ABNsieTcAa ee Tensootaada. B
cpeaHeM npu o4HOW TOMKe B CYTKM yaenbHasa Tensootaada rneym AosKHa
paBHATbCA 290—350 B1/M2, a npu aByx Tonkax — 520—580 Bt/mM2. B cnyvae

Korga neyb MMEET 3aKpbiTbi€ MOBEPXHOCTH, o6pa|.|.|,eHHb|e K CTeHe AOMa, TO



TENNooTAauy neym pacCyYmMTbIBAKOT, MPUMEHSS NONPaBOYHbIN KO3IDEDULMEHT,
paBHbi 0,75—1 (puc. 71). Heob6x0aMMO yumnTbiBaTb, UTO B TEYEHUE CYTOK
TennooTAaya OTONUTENIbHOM Neyn U3MEHSIETCH, @ MaKCUManbHOIro 3Ha4YeHus
AOCTUraeT NpuMepHo 4yepes 1,5—2 4y nocne Havyana paboTbl 4N
TOHKOCTEHHbIX Neyven n yepes 2,5—3 4 A4s19 TONCTOCTEHHbIX.

Yepe3 10 4 neyb HAYHET OXNaxaaTbCs, TeMnepaTypa Bo3ayxa B
KOMHaTe CHMU3UTCSA, HO CTaHeT POBHOM 3a CYeT Tensa, OTAaBaeMoro
HarpeTbiMK npeaMmeTamu. MNMpun NCNoONb30BaAHUN NeYyen C TONICTbIMU CTEHKaMM
KonebaHns TemnepaTypbl HE TakK 3aMeTHbl, MOTOMY YTO YeM ToJILe CTEHKMN,
TEM [0/iblIe Meyb COXpaHsaeT Tenso.

B Tabn. 50 gaHbl napaMeTpbl TEMI00TAAUM Pa3/IMYHbIX BbITOBbIX MeYyen.

Tabnnua 50

Tennooraaya 6bITOBbIX NeYe B 3aBUCUMOCTU OT KOHCTPYKLIMM

Kozdgdmunent Tennoot-

OcobeHHOCTH KOHCTPYKLUHH TeY1H 24
OauM, KEKLT = M°/U

ToncTocTe HHBIE OWITYKATY PEHHEIE

400-500
HIH B MeTalTHUYecKoM (yTiape
ToncrocTeHHEBIE HIPAZLOELIE S00—600
ToukocTeHHBe Maccoii Gonee 1000 kr S00—600
TonkocTeHHBIe Maccoi Menes 1000 kr 450—550

OTonuTeNnbHO-BapO4HbIE NMNeyn He ToNbKo oborpeBatoT noMeweHune,
TaKXe Ha HUX MOXXHO rOTOBUTb MULLY. Takoro poaa nedn UCnosb3yoTcs B
ABOMHOM pexuMme:

- B NIeTHEM, KOraa MacCmMB Neyun He nporpeBaeTcs, a ropsyme rasbl oT
BapO4YHOM MANTbI NOCTYMNatoT B AbIMOBYO Tpyby;

- B 3UMHEM, KOorga ropsiume rasbl NOCTyrnarT B AbIMOXOA Meyn um

OTAAT CBOE TENJI0 CTEHKaM.
NMpoekTupoBaHMe Ne4YHOro oTonJieHs
Kak npasuno, ana oborpesa Bcero goMa ogHon neyun 6biBaeT

HeaAOoCTaTO4YHO, MOTOMY 4YTO OHA MOXET 060FpeTb He 6bonee TPEX CMEXHbIX

nomewieHun (puc. 72).
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Puc. 72. OnTuManbHoe pa3MeLleHMe Nevynm B TPEXKOMHATHOW KBapTupe

TeM He MeHee nNpu NpoeKTUpPOBaAHMKM NEYHOro OTOMNNEHNSa cneayeT
CTPEMUTLCA MUHUMN3UPOBATb KOJIMYECTBO OTONUTENbHLIX NpNU6OpPOB NyTEM
paunoHanbHOro ux pasmelleHuns. Heobxoammo, 4To6bl CObNOAANOCH
npaBuio, COrnacHO KOTOPOMY TensooTAaaya BbIXOASLWEN B KaXao0e
rnoMeuleHne 4yacTu HarpeTom neyum NOSIHOCTbIO BO3Mewana 6bl ero Tensiosble
notepu (puc. 73).

Mpy NPOEKTUPOBAHUWN MEYHOr0 OTOMIEHNS ANSA KYXHU, XXUbIX KOMHAT U
NnoACOBHbIX NMOMELLEHNI Neyn HeobXoaANMO COeaNHUTb B TaK Ha3biBaeMbll
Tennoson ysen. [Npn 3TOM AbIMOXOAbl AO/KHbI 6bITb 06beANHEHbI B OAUH
KMPNUYHbINA CTOSIK. TaKoM BapuaHT NO3BOJIAET 3HAYNTENIbHO CHU3UTb

durHaHCcoBbIE 3aTpaTbl HA BO3BEAEHUE NEeYeN.




yrnioBsoe; B — NMPUCTEHHOE C Ha/IM4YMEM BEHTUNATOPOB A1 CO34aHMUS
TennoBbIX NOTOKOB; 1 — neub; 2 — BEHTUNATOPLI; 3 — NOTOKM TErnsoro
BO34yxa

OTonuTenbHble NeYn HYXXHO YCTaHaB/IMBaTb Y BHYTPEHHUX CTEH,
MOTOMY UTO BO3BeAEeHME UX Y HAPYXHbIX CTEeH CO34acT AOMNOJSIHUTESNIbHbIE
npobnemMbl N YyBENNYUT pacxoabl Ha NOCTPOUKY AbIMOBbIX Tpyb. [eub AomkKHa

CTOSATb OTKPbLITO M cBO6OAHO O0borpeBaTb NoMeLleHue.

MpuHUMN pa6boTbl Neun

BHe 3aBMCMMOCTM OT KOHCTPYKLUMKM NMPUHUMNA paboTbl Neumn cBa3aH C
npeobpa3oBaHMEM SHEPIUU, BbIAENSAIOLWENCA NPU CrOpaHUM TONaMBa, U
nocneayrouwen nepegayen Tensa B NnoMeweHne KOHBEKLMOHHbBIM CrOCO60M.

Meun KNnaccuPUUUpyoT:

® 10 TOJILLMHE CTEHOK;

no crnocoby TennooTaauu;

e no opme;

® M0 HaNMpaBNEeHNIO ABMXEHUS AbIMOBbIX ra3oB. [leuun 6biBalOT
OAHO3TaXHble U MHOIO3TaXHble.

Mo cnocoby ToNKM OHW NoApa3aensaTca Ha Nevyn Nnepuogmnyeckoro, T.e.
C NpPepbIBUCTbIM LMKIIOM FOPEeHUs, N HenpepbiBHOrO AencTtems. Ha puc. 74
AaHa CxXxeMa OTOMUTENIbHOM Meyun.

MpuHuun paboTbl Neun Takos. Kucnopon, Heob6xoanMbIn AN ropeHus
TonAMBa, NOCTynaeT B TOM/IMBHUK Yepe3 nogayBasio, MMetoLlee OTKPbITYH
WY NONYOTKPbLITYIO ABEpLY M coobliatoueecs ¢ nomeweHmeM. Tonameo
CropaeT B TONOYHOM MNPOCTPaHCTBE, KOTOPOE B HMXHEN YacTu yepes
KOJTOCHMKKN coobuwlaeTcs ¢ nogayBasioM, a B BEpXHeEn — C CUCTEMOM

AbIMOO60OPOTOB, OTBOASALLMX B aTMOCHepy AbIMOBbIE ra3bl.
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Puc. 74. MNMpuHumMnuanbHas cxema OTONUTENbHOM neyn: 1 — waHubl; 2 -

N

noaayesano; 3 — nogaysBasibHasa ABepka; 4 — KONIOCHUKOBas pelweTka; 5 -
Tono4Has aBepka; 6 — noa; 7 — TONOYHOE NPOCTPAHCTBO (TONMBHUK); 8 —
xanno; 9 - ceog TonameHMkKa; 10 — Tennoso3aylwHas kamepa; 11 -
Hapy>kHas TennooTAarLwasa NnoBepxXHoCTb; 12 — AbIMo06OpOThI; 13 -
nepekpsobiwa; 14 - abiMmoxopn; 15 — gbiMoBas 3aaBuXKa; 16 — BHYTPEeHHUe
TenaoBOCNPUHMUMAKOLWME NMOBEPXHOCTH

Mpn NpoXoXAeHNN Yyepe3 CUCTEMY ra3oxoa0B MN AbIMOO6OpPOTOB
AbIMOBbI€ rasbl HarpeBatoT 6OKOBbIE W 3a4HIOK0 CTEHKM Meyn, KOTopble
n3nydatoT 6onblioe KonndecTso Tenna. B tabn. 51 ykasaHa 3aBUCUMOCTb
KoaddunumeHTa TeNI0yCTOMUYNMBOCTM OT MaTepUanoB orpaxkaatLmx

KOHCTPYKLWA.



Tabnuua 51
3aBUCMMOCTb K03 duLUMeHTa TenI0yCTOMYMBOCTM OT MaTepuasioB

orpa)xaaroLwmMx KOHCTPYKLUUN

KozdduumenT
HaumeHopaHMe OTPa#Iainiliny KOHCTPYELIHIH TerIoy CToiH -
BOCTH

CTeHH HapyXHBIE
KupnHuHEe CO WTYKATYPEOR HA pacTRope:
XOJTOTHOM; 5,17
TETIOM 5,11
JepepdHHBe (pYOIeHele, H3 Gpyeal:
e WTYEATYPKR; 3.6
CO IITYEATY PROH 4.3
KoHeTpykuna, cocTodllad H3 CyXoil opraHnde-
CKON WTYKAaTYPKH TommuHoH 20 MM, BOSIVIIHOH
npocaei K, KAPMTHYIHON EIaTki 3,84

CTeHH BHYTpeHHHE H Neperopomki

KHprHuHEIE HA XOMOOHOM PacTREOPE CO INTYEA- 5.0
Ty PRt !
HNepepanusie (pydnedele, H3 Bpyea):
De3 WTYKATYPKH; 34
CO WTYKATYPRo 4,2
Nomarteie neperopoJkd TOMUIHHOA 40 MM:
0e3 INTYKATYPKH; 2,9
CO ITYEATY RO 4,2




[MepekpriTHa YepIauHbE
JeperaHHbI noTonoK G663 WTYKATYPKH NpH 16
TINIHHE He Gomee 25 MM o
KoHcTpyKuMs, cocTodAman i
WTVEATYPEHY HABSCTKOBOH TonmuHoi 20 MM
W ToWATel MOTWHBKH ToNMIMHOH Gonee 20 wm; 4.3
thaHepsl TOMIIHHOH 5 MM, BOIIVIIHON Npocnoii-
KH B ropoeineil TonmuHoil Gonee 20 ymM 2.7
PUEPOINTOBRIR NOTMIOK CO WITYVEATYPROH 3,94

Monw

Ha narax Ham XOnomHEIM MOANOIREM H VTETUIEH- 10
HHE MPH TONIIHHE BepXHero HacTHIa Somee 25 MM :
JeperaHHBIT HACTHN ToOMMIMHOIH Gonee 25 MM ) 8
B MEKIV3ITARHOM MepeKphITHH =
AchankToBLIE HIH GETOHHEE 4.4
OKHa 1 nEepH
OKHA W 3acTeKNeHHEE JIREpPH:
OIHHOTHEIE MeperieThl 5,8 2,67
OBOHHEE MepelieTh
JeepH 1epeBiHHbIE BHYTPEHHHE 2.9

KOHCTpPYKTUBHbIE 3JIeMEeHTbI Nneyun

CylwecTByeT HECKOIbKO KOHCTPYKUWNIA Neven, MeHSS reoMeTpuyeckme
pa3Mepbl U PacnoNoXeHNEe OTAEbHbIX KOHCTPYKTUBHbIX 3/IEMEHTOB KOTOpPbIX,

MOXHO A06UTbCS MAaKCMManbHOIO UCNOb30BaHUS TEMJOBOW SHEPIrunn.

dyHAaMEHT

DTOT KOHCTPYKTMBHbIN 3/1EMEHT C/YXUT OCHOBAHMEM A5 NeyYn n
npuHMUMaeT Ha cebsa Bec neun n abimoxoaoB. OT TOro, HACKObKO NPaBUNbHO
NnocTpoeH dyHAaMEeHT, KaK BblICOKA €ro HageXHoCTb, 3aBUCUT 6€30NacHOCTb
aKcnayataumm neyHoro obopyaoBaHus. Pe3ynbTatoM NobbiX Npocagok
CTaHYT TPELWMHbI KaK B MaccmBe Neyun, Tak n B AbiIMoBbIX Tpybax. C
nosiBfieHWEM TpeLMH B NoMeweHne MOryT NpoHUKaTb AbIM U UCKPBbI.

MpaBubHO BO3BeAEHHbIN PyHAAMEHT Ao/KeH 6paTb Ha cebs ToNbKOo

BEC Me4n, a He KOHCTpyKumMin gomMa. MNMoatomy, ecnmn TpebyeTcs NoCTaBUTb



neyHom dyHaamMeHT 61M3K0 K dyHAAMEHTY AOMa, UX He 06beanHSIoT, a
yCTpamBalT MexXay HUMKU NMPOMeXYyToK B 3—5 cM. [poMeXyToK 3arnonHsAoT
NEeCcKOM MM BbINOSHSAOT ABYXCNONHYO MMAPON30SLMIO.

B nonepeyHnke pyHaaMeHT aomxeH 6biTb Ha 120—150 MM 6onblue
caMmon neymu, a ero rnybmHa 3aBUCUT OT KadecTBa rpyHTa. PyHAaMeHT MOXHO
CTPOUTb M3 6YTOBOr0 KaMHsi, 060XOKEHHOro Kupnuya mnn 6etoHa (puc. 75,
76).

Ona Hayana AHO KoTnoBaHa nog GyHAaMEHT HYXHO BbIPOBHSATb
(obs3aTenbHO Mo ypoBHIO!). ocne 3Toro HacbINatT CoM WebHs n3 Kupnmya
UM KaMHS 1 xopowo yTpambosbiBaloT. 2T0 6yaeT nogowsa dyHAAMEHTA.
3aTteMm cnegyeT nNoA4oWwBY NPOSINTb XUAKUM LLEeMEHTHbIM pacTBOPOM.

B cnyyae ecnu BO3BOAUTCHA KUPMUYHbBIM UNN KaMEHHbIN YHAAMEHT,
Knagky crnenyeT BeCTU NpaBuibHbIMU psiAaMn, BbINOHAS NEPEBS3KY LUBOB.
Hapy>Hble WBbl K1agyT Ha pacTBope NoA SonaTKy, @ BHYTPEHHIOK 4YacTb
BbINOAHSAOT 3abyToBKOW. Ha BepxHen nnowanke pyHaaMeHTa A0/KeH bbiTb
C/ION LLEMEHTHOro pacTBopa, KOTOPbIN cneayeT BbIpOBHATb NPaBuiIOM C

YPOBHEM.
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Puc. 75. CnnowHble dyHAaMeHTbl ANng neyen: a — GyHAAMEHT u3
MENIKOro KaMHsi, rpaBms U KMpNn4yHowm webeHkun: 1 — non; 2 — ABa psaaa
KUpNU4HOW Knagku; 3, 6 — rmaponsonsauns; 4, 7 — BbipaBHMBatoLWme cnoun m3
LLeMEeHTHOro pacTteopa; 5 — HapyXHbI dyHAAMEHT K3 wnakobeToHa; 8 -
yHOAMEHT B rpyHTE U3 KMPMUYHOIo WebHa n rpaeus; 9 — rpyHT; 6 -
dyHAAMEHT 13 6yTOBOro KaMHS U KUPNUYHOM KNnagku: 1 — non; 2 -
KMpNu4yHasa knaaka; 3 — rmapomsonsauns; 4 — BblpaBHUBAKOWMN Crion; 5 -

dyHOAAMEHT; 6 — rpyHT
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Puc. 76. Ctonbuatbin yHOAAMEHT AN19 Nevyen: a — nepsbiv BapuaHT: 1 -
nos; 2 — BblpaBHUBAKOLWKUN CNON; 3 — KNaaka; 4 — KUPNnUYHbIN webeHb un
rpasun; 5 — rmapousonsauus; 6 — rpyHT; 6 — BTOpon BapuaHT: 1 — non; 2 -
rmapousonsauus; 3 — BblpaBHMBAKOLWNIN CIION; 4 — Xene3obeToHHble
nepeMblivYkn unu namta; 5 — dyHAaMeHT B rpyHTe n3 6yTOBOro KaMHs U

webHa; 6 — rpyHT; 7 — CTONOUKN U3 KUPNUYHOM KaaKu



Puc. 77. YCTpOMUCTBO KOJTOCHUKOBbIX peLueToK A/ pa3/InyHbiX BUAOB
TonAMBa: a — NpaBu/bHas YCTAHOBKA KOTOCHUKOBOW pelleTku; 6 -
HenpaBwubHas YCTAHOBKA KOJIOCHUKOBOW peleTku; 1 — TOMJIMBHUK; 2 —
KOJIOCHMKOBAA pelleTka noj ApoBa; 3 — KOJIOCHUK Noj yrosib; 4 — KOJTOCHUK
noa Topd; 5 - ABepua Tonku; 6 — ABepua nogaysana; 7 — noaaysano

Knagka pyHAaMeHTa AO/IKHA 3aKaHUMBATbCS HUXXE YPOBHS «4YMCTOro»
rnosia Ha 140—150 mM. lNMocne 3Toro BbIMOSIHAKT rMAPOU30NALNIO ABYMS

cnosimu pybeponga, Tonsa AN aHanorMyHOro Matepuana.

LLlaHLUbl M 30/IbHUKOBaA KaMepa

LLlaHUbl — 3TO HECKO/IbKO PSAA0B KUPNUYHOW KNagku, NogHMMaoLWmMX
neyb Hag dyHAAMEHTOM. BbINOAHAKTCA OHM 06bIYHO B 2—3 psaa KUPrUYHOWN
KNnagkun, KOTopble AaloT BO3MOXHOCTb HM3Y Neyun CTaTb TenJo00TAAOWMUM.

30/IbHMKOBAs Kamepa, unm nogaysano, obnagaet AByMs QYHKUUAMMN.
MepBas 3aknO4aeTcs B NoABoAe B TON/IMBHUK BO34yxXa, Heobxoammoro ans
noaAaepXXaHus npouecca ropeHus. Nommmo 3Toro, B noaaysasno
npoBasiMBaeTCs 30/1a U3 TOMJIMBHMKA U HakanameaeTcsa B HeM. [1ns Toro
yTo6bl 301a Nonagana B 30/IbHUKOBYIO KaMepy, Mexay Herl 1 TONJIMBHUKOM

MOHTUPYETCA KONMOCHNKOBas pelletka. OHa npeacTaBnsieT coboi pelleTky B



BMAE CTallbHbIX UM YYTYHHbIX NOA0C C MPOMeXyTKaMu Mexay HuMmn (puc.
77). ABepua nogaysana BO BpeEMS ropeHms Tonamea A0/HKHA O6biTb OTKpbITa
YaCTUYHO UM MNONHOCTbLIO. [loCNne OKOHYaHUA TOMKU €€ HYXHO 3aKpbITb BO

nsbexaHme YTEYUKN TEMOIro BO34yxa M3 NoOMeLLEHNA.

TonnuMBHUK

TONAMBHMK — 3TO KaMepa BHYTPM MacCmMBa rneyun, B KOTOPOW CXKUraeTcs
Tonnueo (puc. 78). Bo nsbexaHne nonagaHnsa B NOMELLEHMS UCKP N MNSTAMEHN
TOMN/IMBHUK OCHALLEH MeTannMyeckon ABepKon. HMXXHAS YacTb TOMJIMBHUKA
Ha3blBAETCH «NOA», @ BEPXHSAS — «CBOA». B cBOAEe nMeeTcs oTBepCcTMeE ANns
BbIX04a AbIMOBbIX FA30B, KOTOPOE HAa3bIBAETCS «Xalno».

Pa3sMepbl TONAIMBHMKA AO/KHbI NO3BOMISATb 3arpyXaTb Takoe
KOIMYeCTBO TOM/IMBA, KOTOPOro 6bl XBaTUA0 A5 HOPManbHOro pasorpesa
rneun. Npu 3TOM Hag TONAMBOM AO/IXKHO OCTaBaTbCs cBOH6OAHOE MPOCTPAHCTBO
ANSs1 CrOpaHns HeCropesLlKnX B nNaamMeHn yactuu. B uensax adpdekTMBHoro u
MOJSIHOrO CropaHus TonaMBa A8 KaXkaoro ero Bmaa MMeeTcs CBoS
KOHCTPYKUMS TONIMBHMUKA.

ApoBsiHble NN TOpdSIHbIE TOMNJIMBHUKN A0SXHbI 6bITb 4OBOSIBHO
6onbworo o6vema, NOTOMY YTO B 3TUX BMAAX TOMSIMBA COAEPXKUTCSH MHOIO
NeTy4ynx BELECTB U Npu ropeHnn OHW AalT BbiCOKOe niams. B noae
TOMNIMBHMKA YCTPAMBAKTCS CKOCbl — CKaTbl K KOJTOCHUKAM. DTO AenaeTcsa Ans
Toro, 4tobbl 3051a cBOH6OAHO CKaTbiBanacb B nogaysano. Ytobbl yrnm v 3ona
He BbiNaganun N3 TONOYHOW KaMepbl, ee ABEPKY YCTaHaBAMBAOT Ha OAUH psaAa

KVIpI'IVI‘-IHOVI K/1aAKn BblllE KOJTOCHUKOB.



—

e
L3
e

T,

]
'I*':

ol

Pt
b, T

a \ o]

Puc. 78. TonnnMBHUKKN Ne4un: a — anga gpos; 6 — ana yrnsa; 1 — Tonka; 2

- ABepKa Tonku; 3 — noaaysano; 4 — AbiIMoxoA4; 5 — orHeynopHas knaaka; 6
- KONOCHMKOBas peweTtka; 7 — noa; 8 — ceoa; 9 — xanno
YronbHble TOMIMBHUKW BblKNaablBalOT OrHEYNMOPHbIM KUPAMNYOM, YTO

3HAQ4YNTEJIbHO MPOANTAET CPOK CJ'Iy>K6bI neyu.

AbIMOO60OPOTHI

AbIMO060pOTLI, NN AbIMOBbIE KaHanbl, paccynTaHbl Ha 3abop Tenna.
2P PeKTUBHOCTb paboTbl Ne4Yn BO MHOMOM 3aBUCUT OT UX pa3MepoB U
pacnosioxeHus. [lbiIMoBble KaHanbl 6bIBalOT BEPTUKAIbHbIMK,

rOPU30HTasIbHbIMU, NOABEMHBLIMU U ONYCKHbIMKU (pUc. 79).
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Puc. 79. KOHCTpYyKUMN Manoob0pOTHbIX U MHOFOO6OPOTHbLIX CUCTEM
AbIMOBbIX KaHasioB

Ecnn nepexoa n3 ogHOro KaHasna B Apyron BbINOJHEH NOBepXy, TO ero
Ha3bIBAKOT NepeBasioM, a nepexos, BblNOJHEHHbIW BHU3Y, — NOABEPTKOMN.
NMpoxoas no KaHanam, AbIMOBbIE ra3bl OTAAKT CBOE TenJso UX CTeHKaM, a Te,
B CBOIO o4yepefb, HarpeBarT caMy nedb. [ns Toro 4ytobbl AbIMOBbIE ra3bl
OTAann Kak MOXHO 6osblie Tensa, 06blYHO yBENUYMBAIOT ASINHY
AbIMOO6OPOTOB U MEHSAIOT UX HanpasseHue.

B 3TOM 1 3aknto4vaeTcsa npasusibHOE KOHCTPYMpPOBaHWE neyu.
HenpaBnibHO NOCTPOEHHbIE AbIMOBbIE KaHa bl 3HAUYMUTENIbHO YMEHbLUAKT TAry

B NeYN, a Takxe 6onbWwoe KONMYecTBo Tenna B NMpsAMOM CMbICNE YJIETAET B

TpybYy.



CaMbIiMM oNTUManbHbIMM pasMepaMun Ans AbIMOO6OpPOTOB CUMUTAKOTCS
130 x 130, 260 x 130, 260 x 260 MM. He3aBMCMMO OT CeveHus Bce
AbIMOO60OPOThI A0O/KHbI OTBEYaTb eAnHbIM TpeboBaHMAM. X CTEHKN AOMXKHbI
ObITb FNAaAKUMU N POBHbIMU, UX HENBL3A WITYKATYpPUTb, T. K. CO BpEMEHEM OT
BO34ENCTBUSA BbICOKMX TeMMNepaTyp WTyKaTypKa CTaHET pa3pywaTbCs M
3aCopsATb KaHanbl. B AbIMOBbIX KaHanax obs3atenbHO yCcTpanBatoT
crneuvanbHble ABepLUbl-YNCTKU AN TOro, 4tobbl MOXHO 6bI110 YAaNUTb
HAKOMUBLUYHOCSH Caxy.

B 3aBMCMMOCTUM OT ANIMHbI N HaANpaB/EeHUS AbIMOBbIX KaHaNoB neyu
noapasaensTcs Ha:

® KaHaAJlbHbIE;

beckaHanbHble n CMellaHHbleg,

ManoobopoTHblE;

MHOroo60pOTHbIE.

Mpn Manoob6opoTHOM CUCTEME AbIMOBbIE KaHaslbl UMEKOT OAMH NOABLEM U
OAVH WM HECKOJIbKO CMYCKOB, KOTOpble COeANHSAITCA Mexay cobon
napannenbHo. B neyax ¢ MHOroo60poTHOM CUCTEMOMN AbIMOOHOPOThI
npeactasnsaoT cobon nocnenoBaTebHO Yepeayrowmecss BepTuKasbHblIE U

rOpmn30oHTaJ/ibHbl€ Y4aCTKW.

AbiMoBbIE TPYO6bI

[laHHble yCTpOUCTBa NpefHa3HayeHbl A9 CO34aHUSA TArn, KoTopas
CO34aeT YyCNoBUA ANg yaaneHus ra3os, obpasyowmxcsa npm cropaHmm
Tonnmea. YTobbl Tsra 6bin1a xopowen, AbiIMoBble Tpybbl BbIBOAAT 3a npeaesbl
Kpbiwn aoma (puc. 80). He3aBMCUMO OT KakKnUX-Nnmbo yCcrnoBuin Oro0BHUKU

AbIMOBbIX TDY6 BCeraa BbIBOASAT BblWe 30Hbl AENCTBUS AbIMOBOIO rnoanopa.



Puc. 80. HaagcagHas abiMoBas Tpyba: 1 — MeTannmyeckmm Konnak; 2 —
OrosioBoK Tpyb6bl; 3 — wWenka Tpybbl; 4 — UEMEHTHbIN pacTBop; 5 — Bbigpa; 6
- KpoBns; 7 — obpeweTka; 8 — ctponuna; 9 — ctosak Tpyb6bl; 10 — pacnywka
(paspenka); 11 - 6anka c nepekpbiTMeMm; 12 — nsonaums; 13 — abiMmoBas
3a4BUXKa; 14 — wenka ne4yu

B cnyuae ecnu knagka AbIMOBOM Tpy6bbl 6bi1a BbiNOSHEHA HEMJIOTHO, B
Hel OCTanucCb LWenn, MOXET BO3HMKATb NOACOC BO3AyxXa U3 atmocdepsl.
Takne noAcocChl oKasbliBaOT HebnaronpusTHoe BO34EeNCTBME Ha TAry B Neuu.
CHuxaeTcsa TeMnepaTypa AbIMOBbIX FA30B, UTO YMeHbLIAeT rpaBUTAUMOHHbIN
Hamnop, a TakXe Bo3pacTaeT 06beM rasos, TpebyOLWNI YBENNYEHUS TAMN.
Mo3TOMYy BCe HEMJIOTHOCTM 0653aTeNIbHO HYXKHO BbISIBASATL U YCTPAHATD.

OAHWM M3 rNaBHbIX YCIOBUN COXPaHEHNS HOPManbHOU TAMM ABSIETCA
obecneyeHne MMHUMAsbHbIX FTMAPABANYECKUX CONPOTUBAEHUN B AbIMOXOAE.
Ha ypoBeHb 3TUX CONPOTMBAEHUN OKa3bIBAOT BAMSHME dOpMa nonepeyHoro
CeYeHMs N COCTOSAHUE BHYTPEHHMX nosBepxHocTen. OnTuManbHOM hopMon
cuUMTaeTCHa Kpyrnas, ganee uaet KBagpaTHas U NoToM — NpsaMoyrosibHas (puc.
81).



W,

! ,-"f.z'/..f?/ .-'"f
f‘"__,/__z_" Pl A
— -—
z""_ _""--\___‘_
Al 4.4
% 1
~1 4
- A ]
i
!_,,-"fv o et
~ "_,-' ~ P
P PV A A
L r - - A
o
o e g
. #
v \ f//‘"
& T 1Y
- A % | ”/JJ
:':f "\ | 555 o
4 o i raraVy
s - 4 F e ol Vo
K Y
. —
“~ N
~
B b

Puc. 81. ®opMbl nonepevyHoOro ce4yeHunst AbIMOXoA0B: a — Hanbonee
onTuManbHas dopMa abiMoxoaa; 6 — xopowas popMa AbIMOX0AA; B —
aonyctnmas opma gbiMmoxoaa; 1 — Mecta OTI0OXKEHUS Caxu

Bbibop dopMbl 06ycnoBneH TeM, YTO B NPSAMbIX yriax ABUXXEHUE rason
3aTPYAHEHO N B HUX 4acTo OTKNaAblBaeTcs caxa. B cBs3u ¢ atum ans
YCTPOMNCTBA AbIMOXOA0B UCMOMb3YIOT acbecToueMeHTHbIE NN KepaMuyeckume
Tpy6bl HY>XHOrO gnameTpa. Ho Kpyriblie Tpybbl 4OBONLHO TPYAHO
COCTbIKOBaTb C AbIMOXOAOM Meyun, NO3TOMY AbIMOBble Tpybbl, Kak npasuo,
AenatT n3 knpnumya. Hy>Ho He 3abbiBaTtb, UTo cnenyeTt nsberatb HaK/IOHHbIX
AbIMOXOA0B, T. K. B MeCTax NoBOpPOTOB BO3HWKAET AOMNO/IHUTENbHOEe
conpoTuBneHmne. Ecnmn ke NOBOPOTOB He nibexaTtb, TO X HeobxoanmMo
BbINOJIHATb MO BEPTMKANU. He CToUT CTpoUTb AbIMOBYO Tpyby 601bLIOro
AnameTpa, NOTOMY 4YTO B Takou Tpybe rasbl 6yayT OCTbiBaTb HAMHOIO
bbicTpee.

CornacHo MHeHM o crneunanmcTos, nonepeyHoe cevyeHne AbIMOBOW
TpyObbl A0MKHO paBHATbCA 1/10—1/12 pa3Mepa TOMNOYHOro OTBEPCTUS.
TonwnHa CTEHKN AbIMOBOM Tpybbl HAA Kpblwen AO0/IKHA OblTb HE MeHee
TOJIWMHBI O4HOrO KMpnuya. Camyto XOpoLyr TAry obecneymT OrofoBHUK,
BblINOJIHEHHbIN 6€e3 3aBepLlatoLLnX KApHM30B U BbICTYNOB. XOPOLLNM
noacrnopbeM Anst YCUNEeHUs TArn CTaHeT KOHbKOBbIWM HaBeC HaZ Oro/IOBHUKOM

Tpybbl. Ero gonxeH ceoboaHo obayBaTb BeTep, UTO6bI AbIMOBbIE ra3bl



MHTEHCUBHO OTCacbliBanucb. [Ans obecnevyeHms noxapHom 6e30nacHOCTU Ha
Or0JIOBHUKE MOHTUPYETCA UCKPOYNOBUTENb, NpeACTaBNsaloWmMn cobon Konnak
C FNYXOWN KpbIWEN N NPOBOSOYHON ceTKon no 6bokam. CeTka AOMKHA UMETb

a4emkm He 6onee 3 MM.

KaMuHbI

CnoBo «KaMuWH» B rnepesoae C NaTUHCKOro 03HadaeT «o4yar». B cBoeM
nepBo34aHHOM BuAe KaMWH MOSIBU/ICS eLle B 3noxy HeonuTa. lNepBble
COOpPY>XEeHUsI TaKoro Tuna npeactaBnsnm cobon KaMeHHYH KOHCTPYKLUMUIO,
BbIJTIOXXEHHYIO BOKPYr KOCTpa. Ha o4are rotToBun NuLly U UM Xe oTanansBanim
Xunoe. [bIM yxoamn B oTBepcTue B Kpbiwe. CnycTsa roabl Ha4 o4arom ctanm
yCTaHaBnBaTb KOHycoobpa3Hblie Tpybbl. B cpeaHmne Beka 6biam WMpOKo
pacnpocTpaHeHbl OTONUTENIbHbIE MeYN C OTKPbITbIMM O4aramu.

KIMQ kammHa mn3-3a OTKPbITON TOMKK CHMXaeTca Ao 15—20%. B atom
KaMWH CUIbHO NpourpbiBaeT Atobon neun. OH He akKKyMynmpyeT Ternsio u
oborpesaeT BO34yX B NMOMELLEHUN HE 3@ CYET TernaooTAauun, a 3a cyeT
NYYNCTOWN SHEPrnm OTKPbLITOro nnamMmeHn. Kammu éyaet oborpeBaTb Xunuiie
CTONIbKO, CKOMbKO 6yaeTt ropetb nnams. Npu 3ToM oH oborpeBaeT Ty 4acTb
KOMHaTbl, KOTOpas HaxoauTcsa nepes TONOYHbIM OTBeEpCTUEM. B TOnMKy KaMuHa
noctynaet B 10 pa3 6onblue BO34AyXa, YEM HYXHO. DTOT JIMWWIHUA BO34YyX
3abupaeT OrpoMHyI0 40K Tenna n YHOCUT vepe3 aAbiMoxod. [a n cam npsaMon
AbIMOXO0A, He cnocobCTBYET HaKonIeHUto Tenna.

Boobuwe, kaMMUHbl NpeAHa3Ha4vyeHbl He AJ11 OCHOBHOIO OTOMJ1EHMUS
3aropoA4HOro Aoma, a BblIbMparTCcsa U3 3CTETUUECKMX COOBpaXKeHUn, a Takxe
ABNSAOTCH CMMBONIOM 61arononyyms n ycnexa. Hepeako Becb nHTepbep
noMeLLeHnsa CTPOUTCS BOKPYr KaMuHa.

Ho BMecTe € TeM KaMUH He3aMeHUM, ecnm HeobxoanmMo bbICTpo
nporpeTb NnoMeweHmne. Ero yacto yctaHaBnmBaloT TaM, rae HeT ApYyrunx
WCTOYHWKOB Tenna.

NHorga KaMmH 06beAnHSIT C NeYblo, YTO SABASETCH OYEHb
a(pPeKTUBHbLIM CpeacTBOM Ans oborpesa noMeweHmns. KammH 6bicTpo

HarpeBaeT KOMHaTy, a Neyb NoaAep>XMBAET B Hel Tenso.



Pa3zHOBUAHOCTU KaMUHOB

Mo cnocoby pa3MelweHnsa KaMuHbl 6biBatoT (puc. 82):
® BCTPOEHHbIE;

® MMPUCTEHHbIE;

® Yr/OBbIE;

® OTAEJ/IbHO CTOALUME.
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Puc. 82. BapuaHTbl pa3MeLleHns KaMUHOB: @ — BCTPOEHHbIN B CTEHY; 6
— MPUCTEHHbIN; B — YINIOBOWN; I — BCTPOEHHbIW B Neperopoaky; 4o —
BCTPOEHHbIN KaMWH, BbIMOJSIHSIOLWNIA POSb Meperopoakun; e — oTaeNbHOo
CTOSILLUMN KaMUH
NMepBas pa3HOBUMAHOCTb KAMWMHOB MMeeT TOMOYHYIO 4YacTb U AbIMOXOA,

BCTPOEHHbIE B Karnntas/ibHYytO CTEHY, MO3TOMY OHWMN 3aHMNMAlOT MaJ10 MEeCTa.



Takme KaMUHbl YCTaHABNBAOTCS BO BPEMS CTPOUTESNIbHbIX paboT,
OAHOBPEMEHHO C KN1aAKON CTEHbI.

Y NPUCTEHHbIX KaMMHOB paboyas 4acTb 3aKpblBaeTCA AEeKOPAaTUBHOWN
danbL-CTEHKOW, KOTOPYIO CTPOSAT OTAENbHO. Takoro poaa KaMmHbl
BO3BOASATCS B MOJIHOCTbIO OTAENTIAHHOM MNOMELLEHUMN.

OTAenbHO CTOSAWMN KaMUH, KakK NpaBuao, pacrnonaraeTcsa B LUeHTpe
KOMHaTbl, OTKPbIT CO BCeX CTOpOH. OH cMOTpuUTCcs Hanbonee apdpeKkTHO, HO
3aHMMaeT C/AUWKOM MHOro Mecta. Ecnm Bbl HEe orpaHuU4YeHbl Nosie3Hon
naowaabto, T. €. UMeeTe noMeweHne A4oBOJSIbHO 60NbLUMX pa3MepoB, TO CTOUT
Bbl6bpaTb MMEHHO OTAENbHO CTOSAWMN KaMuH. NoMnMMo npoyero, oH obnagaetr
6onbwon TenooTAayvYen U paBHOMEPHbIM pacrnpeneneHUeM Tenna no
KOMHaTe. TakoM KaMWH HY>XHO yCTaHaBMBaTb Ha HEHGONbLLOM BO3BbILLEHUN.
[AbIMOX0A4 AOKEH CBELWMBATLCA C NOTO/IKA HENOCPeACTBEHHO HAA4 TOMOYHOWN
YacTblo.

Mo KOHCTPYKLUMU N TennooTaaye TONOYHOM YacTu KaMUHbl 6biBaOT:

e OTKPbITOro TMna (C OTKPbITON TOMKOW);

® 3aKpbITOro TMna (C TONKOW, 3aKpbITOM ABEPLAMMN U3 OFHEYNOPHOro
cTekna).

KaMuHbl 3aKpbITOro Tmna umetlot 6onee Bbicokmnin Kr, yem KaMmmHbl
OTKpbITOro Tuna. [lBepubl He Aal0T XO/04AHOMY BO34AYXY MPOHUKATb B TOMKY
KaMWHa, HO NMpu 3TOM MO3BONSAOT NtoboBaTbcsa orHeM. Kpome aToro,
CTEK/ISIHHblE ABepLbl CYLECTBEHHO NOBbIWAT 6€30NacHOCTb 3KCNayaTaumm
KaMUWHa.

Mo cnocoby nany4deHus Tenna KaMuHbl 6bIBalOT C OAHOW, ABYMS U

TpemMsa n3nydyarwLwmmm noBepxHocTaMm (puc. 83).
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Puc. 83. Pa3HOBMAHOCTN KaMUHOB NO BUAY U3/Ty4YeHUs Tenna: a —
OAHOCTOPOHHSAS MOBEPXHOCTb U3Ny4YeHUs; 6 — ABYXCTOPOHHSSA MOBEPXHOCTb
N3Ny4YeHUs; B — TPEXCTOPOHHSAS MOBEPXHOCTb MU3JTy4YEHUS

CaMbIMK pacrnpoCTpaHEeHHbIMN ABASKOTCA KAMUHbI C OAHOCTOPOHHUM
NU3Mly4YeHMeEM, T. K. OHWU HeZopOro CTOST, NPOCTbl B 3KCM/lyaTaumm U, Kak HU
CTpaHHO, obnapatoT 6onblwen TensootTaavyen. NanydeHue sHeprum B HMUX
NMPOUCXOAUT 3@ CUET OTpaXKeHUs Tensaa oT 3aaHen N 6OKOBbIX MOBEPXHOCTEN
TOMJIMBHMKA.

KaMuHbl C ABYMS MU3/y4daloWwWmMMN NOBEPXHOCTAMM TpebytoT 6onbluero
NpUTOKa BO34YyXa, @ TaKXe yBeNn4YeHuns naowagn 3awmueHHoOn noBepxXHoOCTn

nepea KaMmmHoM. lNpu 3TOM TensooThaua Y HUX HAMHOIMO HUXe.



KaMuHbI C TpeMs N3nyyarowmMmn NOBEPXHOCTAMN UMeKOT bonblue
HeaoCTaTKOB. EAMHCTBEHHbBIM NX MONOXUTENbHbIM CBOMCTBOM SIBNSIETCS
3 PEKTHbIN BHELWHWIN BUA.

Mo cnocoby nogauun Tenna CywecTByYOT KaMUHbI:

® B KOTOPbIX 3D DEKT N3NYUEHNS YCUIMBAETCS 3a CYET HAK/I0HA 3aaHeN
M 6OKOBbIX CTEHOK TOM/IMBHWKA, MPW 3TOM HAKJIOHHblE CTEHKN 061MLOBbIBAIOT
3epKanbHbIMKN OTpaxaTensiMm, U3roTOBMIEHHbIMN N3 HEPXKABEOLWEW CTanu;

® B KOTOPbIX BO34YyX HAarpeBaeTcs 3a CHET eCTeCTBEHHOW LMPKYNaunm
BHYTPWU ABOMHbIX 6OKOBbIX U 3a4HEN CTEHOK TOMJIMBHOINO NpOCTPAHCTBA.

Mo Ha3HAYEeHUIO KaMUHbI NOAPA3AENSOTCA Ha:

* TpaaMUMOHHbIE, NpeaHa3HavYeHHble ans 6bICTporo Harpesa
rnoMewleHus;

® KaMUHHbIE neyn (Nnevyn-KaMmmHbl), nonepemMeHHo paboTatowme 10 B
pexunMme neyun, To B pexxmMe KammHa;

® KAMWHbI, HA KOTOPbIX MOXHO rOTOBUTb NULy (C YCTPOMUCTBOM AN
bapbekto u rpuns);

e BOAOIrpeENHbIE.

BooorpenHbie KaMnHbI MMEIOT B 3aHEN CTEHKE TOMNOYHOMN KaMepbl
Tpybbl C BOAOW. Takoro poaa KaMmH MOXHO NOAKNO4YaTb K CUCTEME BOASHOIO
oTonsieHns 3aropogHoro gomMa. lNpu 3TOM Tonka c Tpex CTOPOH U30NMpoBaHa
crneuvanbHbIM MaTepuanoM, 3almwarwmm oT NoTepb Tenna.

Mo BHEWHEMY BMAY KaMUHbl HEe KnaccudpuumpytoT. MHoroobpasune mnx
BMAOB 06yCNOBIEHO OPUTMHANBLHOCTBIO NOPTANIOB, KOTOpble MOryT ObITb
M3roToBfieHbl N3 Nboro matepuana. Yauwe scero anga o6nnMUoBKKM nopTana
MCNONb3YIOT NPUPOAHbIE MAaTepuanbl: NecHYaHUK, N3BECTHSAK, MpaMop nnu

KaMeHHOE JINTbE MnoA I'IpVIpOLI,HbIVI KaMe€Hb.

YCTPOMCTBO KaMMHa

OCHOBHbIMU KOHCTPYKTUBHbLIMW 3/1EMEHTAMMN KaMMHA SABNSAIOTCS:
e dyHOAAMeHT (ecnu B HEM eCTb HeobXoaMMOCTb);
® KOpPMyc;

® TOMJIMBHUK;



® 1bIMOCOOPHUK;

® 1bIMOXOA.

KaMunHbl Becom 6onee 700 Kr CTpOSAT Ha OTAENIbHOM (pyHAAMeHTe,
aHanornyHo neyu. NMpocreniiasi KOHCTPYKUMSA KaMWUHa MMeeT B CBOEM COCTaBe
cneaywouwme anemeHTbl (puc. 84):

- nopTan, NpeacTaBnstowmnn cobomn BHeEWLHee AeKOpaTUBHOE
obpaMneHune Tonku;

— AbIMOBOW KapHU3, NpeACTaBnAstowmm cobon BbICTYN, pacnosioXeHHbIN
Haj TOMNOYHbIM OTBEPCTUEM;

— KaMUHHbIW CTON, M3rOTOBJ/IEHHbLIN N3 OrHEYNOPHOro Matepuana. 3710
OCHOBaHMe, U30auMpytoLlee TOMOYHY YaCcTb KaMWHa OT CropaeMblX
KOHCTPYKUWA 30aHUS;

— XKapOCTOMKMIM NoA, HAaXOAAWMNCS B HMXKHEN 4YacCTu TOMJIMBHUKA;

— TOMIMBHUK (TONKA) — KaMepa, B KOTOPOW ropuT TOMJIMBO;

— KOJIOCHMKOBAs pelleTka, U3rotossieHHas U3 Metasnna u
npeaHasHavyeHHas ansa nogaep>kaHust Tonavea v pacnpeaeneHus

nocTynarwuwero CH1M3y Bo3ayxa (He Bceraa MMeeTcs B KaMUHe);
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Puc. 84. DneMeHTbl KOHCTPYKUMM KaMUHa: 1 — nopTan; 2 — AbIMOBOM
KapHU3; 3 — KAMUHHbIN CTON; 4 — XXQpPOCTOWMKUN Noa; 5 — TONNUBHUK; 6 —
KONOCHUK; 7 — 30/1bHUK; 8 — 3a4HAS KaMMHHAas nauTa; 9 — abiIMocbopHuk; 10
- AbiIMmoBOM 3y6; 11 — AbIMOX0oA

- 30/1IbHMKOBas Kamepa, KotTopas npeacrasnsieTr cobon MeTanamyeckumn
AWKK ana cbopa 30/bl M HECFOPEBLUMX YacTuL, TOMMBaA;

— 33 HS9 KaMeHHasa nauTa U3 orHeyrnopHoro matepuana;

— BOPOHKOBUAHBbIN AbIMOCOOPHUK (Xanno);

- AbIMoBOM 3y6 (rycek), npeacTaBasoWmMn cobor rasoBbin NOpor,
npeaoTBpalLaowmMi nonagaHve AbiMa B oTanMBaeMoe rnomMelleHue, a Takxe
NMPOHMKHOBEHME CaXXN U XOSIOAHOIO HAapY>XXHOro BO34yxXa M3 AbIMOXOAA B
KaMWUHHYO TOMKY;

- AbIMOXOA, — AbIMOBOW KaHarl.



Tonka kaMuHa

Tonka 06bl4YHOr0 KaMMHa UMeeT creunasnbHy0 KOHCTPYKUUIo, T. €.
3a4HS9 U 60KOBblE CTEHKWN TOM/IMBHMKA BbIMOSIHEHbLI C HE6ONLLINM YKTOHOM
BHYTPb. DTO MNO3BOJISIET YBE/INUYNTL TACY U Tena00TAaYy KaMMHa 3a cyeT
6onee NONHOrO OTpaXKeHMs SIYy4UCTOMN 3Heprun. Tonka AenaeTcsa KBaapaTHOM,
NPSAMOYrOSIbHOM U NONYKPYr/on (popMbl.

B HacTosiLee BpeMsi KAMUHHbIE TOMKW M3roTaBMBaKOT U3 YyryHa,
CTa/IbHOro SINCTa, cneymanbHOro 6eToHa UM OrHeynopHoOro Kmpnuya.
MeTannmyeckune TOMKU — 3TO rOTOBbIE N3AENNSA, KOTOPble S1IerKO MOHTUPOBAaTb.
Kpome 3Toro, ypoBeHb TEMA0OTAAUMN Y HUX 3HAUUTENbHO Bbllle, YeM Yy
KMPMNUYHbIX TONOK. MabapuTHble pa3Mepbl MeTaNINYECKMUX N BETOHHbIX
KaMWHHbIX TOMOK pacCyMTbIiBaOT, UCXOAS U3 pa3MepoB OTanJMBaemMoro
nomeLleHuns.

Mpu onpeaeneHnn pasMepoB KUPNMYHOM TOMKK CriefyeT yuYnTbiBaTb
pasMepbl KUpNu4a, T. €. WMPUHA KNPNMUYHOM TOMNKKN AOKHA ObITb KpaTHa
AnnHe Knpnunya (nac WuprHa KagodHbiX LWBOB), a BbICOTa — KpaTHa psaam
KUPNUYHOM Knagku (NAKC WMpUHa WBOB). TosnwmHa 60KOBbIX CTEHOK
[OJIKHa cocTaBnATb He MeHee 20 cM, 3aAHEen CTEeHKM — He MeHee 10 cMm.
NMocne Knaaku BHYTPEHHME MOBEPXHOCTM TOMKM MOXHO pyTepoBaThb, T. €.
obnnueBaTb Cb€MHbIMU OrHEYNOPHbIMU MeTa/lIMYeCKUMU, CTalbHbIMN NN
6pOH30BbIMM NSIACTUHaMMU. 3a30p MexAy PyTEPOBKON U KUPMUYHOMN KiaaKou
MO>HO 3ano0JIHUTL WebHeM U3 KMprnnya U M3BeCTKOBbIM pacTBOPOM.

B Tabn. 52 paHbl pa3mepbl KaMMHa B 3aBMCUMOCTM OT MaoLLaan

oTanjnBaeMoro rnoMeLleHmA.



Tabnuua 52

Pa3zMmepbl kaMMHa B 3aBMCMMOCTM OT nJiowjaam otansimBaeMoro

nomMmeLwieHua
TonnUBHHE, MM
Mno- i Liu-
haey Oop- pPHHA - _ B~ | [poxon-
. emM BricoTa ['T_'r'L"'F{- . HOE Cete-
MoOME- TO- PHHA : CoOTa
nop- T L A e Ha _| Hue amI-
me- . oY Hoth HUT TOI- rop )
i Tama, HOTO Heil - MOXOIa,
2 h_[!- DTB'\?D_ ki JTHBHH- I
M2 oT- __ CTEH- ; BH-
CTHA Kil
BEp- KH HEI
CTHA
12 42 500 450 300 300 L1200 140 x 140
L6 50 600 |500-520 400 320 120 | 140270
22 60 700 |560-3580| 450 350 120 | 140270
30 80 B00 | 600—650 500 | 370—380) 130 | 270 x 270
35 100 900 700 600 (400—4201 130 | 270 =270
40 120 000 750 700 450 140 | 270 =270
B Tabn. 53 gaHbl pa3Mepbl 3aKpbITbIX M MNOAYOTKPbITbIX KAMUHOB.



Tabnuua 53

Pa3Mepbl 3aKpbITbIX U NOJIYOTKPbITbIX KAMUHOB MNMpPU BbICOTE AbIMOBOﬁ

Tpy6bl 10 M
Paame-
[E15]
oTan-
JITHBaE- Pi:ljh['f'pb[ TOMEH, MM
MOTD
ITOME -
LIeH M =
2|z | & | =
2 | 5 « | X| E =
S5 | £|E 12| % | §
(=) =] ¥ ==} = m w =
S E 5 = T = ) =
z | 2| =2 = | g u 5
=, o = = |y =3
% = g E 2 = E H E
o 2 | 5 N = F |8 2 =
12le|Slel2 | |8le| 2 |3
g | o T ] T = T o = -
S|l = |E| 5| E || g|E| & | &
2l E S| E|3|8|28|g| & |&
s|é |3 |& | 83|& |& |2 |&| = =
18| 35 [ 600 | 300 | 360 | 250 [ 340 | 0,3 | 120 (200 = 200) 1000
25| 75| 750 [ 600 | 490 | 230 | 370 | 0,45 | 20 |200x 260{ 1150
A5 1105 900 | 680 | 620 | 280 [ 400 | 0,61 | 120|260 = 260{ 1300
45 [ 130 1050 | 760 | 740 [ 200 [ 420 | 0,8 | 120 (260 x 385] 1450
GO | 210 1200 &40 | &30 [ 320 | 480 1 L20 260 = 385] 1600
BOO| 300 1320 910 | 950 | 320 | 520 | 1,21 | 150|260 = 385] 1700
AbiMmoxon

KaMUHHbIN AbIMOXO4 — 3TO NpsiMoK, 6e3 Ccy>XXeHUs Mo HanpaBEHUIO K

AbiMoBoW Tpybe, kaHan. 1o aToMy KaHany AbIMOBbIE ra3bl BbibpacbiBaloTCs B

aTMocdepy. biIMo060pOTOB B KAMUHE HET.

Mo NpUHUMNY NPUBA3KN K KOHCTPYKUMAM 34aHUSA KaMUHHbIE AbIMOXOA4bI

6bIBalOT:

® KOpeHHble, Tpebylouwme Bo3BeAEHNSI CAaMOCTOATENbHOIO (PyHAAMEHTA;

e HacaZHble, onupalrLmMecs Ha KaMuH;



® CTEHHblE, BCTPOEHHbIE B HECYyLMe CTeHbl NN BHYTPEHHMUE
neperopoakun 34aHus;

® MOABECHbIE K HECYLUMM KOHCTPYKUUAM KpbILWK, NOTOIOYHbIM
nepekpbITUAM UIN CTEHaM.

CaMbIMK pacrnpoCcTpaHeHHbIMU ABASAKOTCA KOpeHHble abiMoXoAabl. NX
BbIMOJIHAOT MO MECTy YCTaHOBKM KaMMHa. KUpNnYHbIN AbIMOXOZ,
BbIMOSHAETCA B 1/2 unn B 1 KNpNn4 Ha oTAeNbHOM yHAAMEHTE B BUAE
CcTosiIKa.

CaMbIMW 3KOHOMUYHbLIMW CUMTAOTCSA CTEHHbIe AbIMOXOAbl. 19 HUX He
HY>XHO CTPOUTb PYHAAMEHT, UX BbIKNaAblBAKOT B X04€ CTPOUTESIbHbIX paboT.
B aTOM cny4ae nosiBnsetrcsa Hebonbwoe Heyno6CTBO: Ha 3Tane
NPOEeKTUPOBaHMS 3aropo4HOro0 AOMa HYXHO TOYHO pelunTb, Kakon byaeTt
KOHCTPYKUMS KaMMHa, ero pa3Mepbl, MecTornosioXXeHmne un np. BCTpoeHHble
AbIMOXOAbl, KaK NMpaBwuao, YCTaHABAMBAKT BO BHYTPEHHUX KanuTanbHbIX
CTeHax AoMa. B HapyXHbIX CTeHax pacrnofnaraTb UX MOXHO TOJIbKO B KpanHeM
cny4ae, NoToOMy 4YTO AbIMOBbIE ra3bl 6yayT CUIbHO OXN1aXXAaTbCA M HA CTEeHKax
AbIMOX0O4a NOSABMUTCS KOHAeHcaT.

Ha Bxoae B AbIMOXOZ BbIMOJSIHSAETCS Xanio, Win AbIMOCOOPHUK,
KOTOpbIN 6biBaeT HecywmM 1 obsieryeHHbIM. Ha 3agHen CTOpoHe xanna
BblKNnaabiBaeTcs AbiIMoBon 3y6 (rycek), npeacTaBnsitolinin cobom rasosbli
nopor, He Jawwun AbIMy nonagaTh B NOMeELWEeHMNe, a Takxe
npeaoTBpaLLaowmm NpOHUKHOBEHME XON0AHOMo BO34yXa N CaXn B KAMUHHYIO
TonKy. LWnpunHa rycbka goskKHa COOTBETCTBOBAaTb MPOXOAHOMY CEYEHUIO
AbiMoxoaa. B yepaayHoOM nomelleHun AbiIMOXo4 NepexoanT B AbIMOBYIO
Tpyby, KOTOpass HaNnoMUHaeT AbIMOBble TPybbl neyen. Paszaenky Tpybbl B
NOTOMIOYHOM MepeKpbITUM N ee BbIBOA Ha Kpbily yCTpanBatloT C cobntogeHnem
Tex XKe NpaBus, YTo U NpU KagKe rnevyen.

CnaBHOe, AN 4Yero npefgHa3sHayeH AbIMOX0OA, — 3TO CO34aHMe XOpOoLlen
TArn. Ana TpaanuUMOHHbBIX KAMUHOB 3TO BaXKHO eLle M NOTOMY, YTOo Tonka y
HUX OTKPbITOro Tuna. YTobbl AbIMOBbIE ra3bl U Ca)ka He Nonaganu vyepes
TOMKY B NOMeLleHne, Hy>XXeH AbIMOX0[ C MOLLHOWN TSArOW.

Ansa nyduwero BbiBOAA AbIMOBbIX NA30B HapYy>Xy BHYTPEHHUE CTEHKMU

AbIMOBbIX KaHanoB A0/XKHbI 6bITb ragkmumMm u POBHbLIMUA, @ TaKXe



repMeTUYHbIMU. [INa 3TOr0 HY>XXHO BblibMpaTb KPYrnoe ceyeHue abiMoxoaa, T.
K. MPpW KBaApaTHbIX MU MPSAMOYro/ibHbIX (POpMax BO3HMKAOT 3aBUXPEHMUS
BO34YLUHbIX MOTOKOB B MpsIMbIX yraax. [MoMMMO 3Toro, B AbIMOX0OAE Nyylle He
yCTpamBaTb HaKMIOHHbIX Y4aCTKOB. Ha HMX ByaeT cKkanamBaTbCs caxa u
MelwaTb BbIXOAY AbIMOBbIX ra30B.

[Ons npenoTBpaleHns obpasoBaHUs KOHAEHCATa Ha CTEHKAX AbIMOXoAa

HY>XHO CHapy>Xu yTennuTb AbIMOX0OA4 U AbIMOBYO TPyOy.

Bbi6op TON/NMBaA AN KaMUHA

O6bIYHO AN TOMKKM KaMMHOB UCNOMb3YIOT ApoBa. HekoTopble Moaenu
MoryT paboTtaTb Ha KaMeHHOM yrie nnn Topde. KamuHbl B Bbibope Tonnmea
6onee npuBepeanmBbl, YeM NeUn: TOMUTb KaMUH HYXHO TOSIbKO TEM
TOMJINBOM, Ha KOTOPOE OH pacCyMTaH.

BonbWKMHCTBO Moaenen KaMMHOB paboTatoT Ha ApOBax U3 JIMCTBEHHbIX
nopoa. CneayeT 3HaTb, 4TO Ay6 nnun 6yk Npu cropaHumn otaatoT 6onbule
Tenna, Yem apeBecunHa MArknx nopoa, Kotopas 6bICTpo cropaeT, obpasys
MHOXeCTBO MUCKpP. [JpeBecnHa XBOMHbIX NOpoAa UMeET B CBOEM COCTaBe MHOIo
CMO/bl, MO3TOMY MPU CrOpaHUN KONTUT, UCKPUT U BblbpacbiBaeT B BO34YX
oTanJMBaeMoro noMeLleHns BpeaHble BellecTBa, a Takxe obpa3syeT MHOro
caxu. lNpekpacHo ropaTt 6bepe3oBble ApoBa. HO npu nx cropaHum Takxe
obpa3syeTcsd MHOro caxwu. [JpoBa U3 OCUHbI N 0/IbXU CMOCOBCTBYOT CrOpaHuio
caxu. Mo3ToMy caMbIiM ONTUMAsIbHbIM BapMaHTOM AN TOMKWM KaMMHa CTaHeT
cMecCb 6epe30BblX, OCMHOBbLIX UM ONIbXOBbIX APOB.

NMoMmMMO ApoB, AN TONKN KaMWUHa MOXHO MCMNOAb30BaTb CTapble
raseTbl. MX Hy>HO BbIK/lagbiBaTb 10-CaHTMMETPOBbLIM C/I0EM MOBEPX TNEKLWMX
yrnen. fropenmne ébymarun goskHoO 6bITb MeaEHHbIM U MPOUCXOANTb B LIEHTPE

CTOMKMH.

MaszoBble KAMUHDLI

Ecnn B TOM pervoHe, roe ctouT Ball 3aFOpOﬂHbIVI AOM, UMEETCH rasoBas

Marucrpasb, TO MOXHO YCTAaHOBUTb B AOMEe KaMUH, 060pyaoBaHHbIAN ra3oBOM



ropesikon. TonMBOM AN TaKoro KaMmmHa 6yaeTt CNy>XuTb NPUPOAHbIN ra3 unm
CKMXXEHHbIN nponaH-6yTaH. [Npu BbIbOpe ra3oBoro KaMmHa Hy>XHO 06paTuTb
BHMMaHMe, Ha Kakoe rasoBoe TOMJIMBO OH paccymTaH. K npumepy, KaMuH,
paboTalowmm Ha NpMpoaHOM rase, He byaeTt paboTaTtb Ha nponaH-6yTaHe n
HaobopoT.

MHorne mMogenu ra3zoBbiX KAMMHOB MMEKOT aBTOMATUYECKYI0 CUCTEMY
ynpasneHus, oTeevatowyto 3a 6e3onacHoCcTb paboTbl ropenku. Mpum
HapyLeHUN YCII0BMW rOpeHns cucTteMa oTKYaeT nogady rasa. Hekotopble
MoZAenn yYKoOMNaeKToBaHbl 6JJTOKOM ANCTaHUMOHHOIO yrnpaBiieHus.
NHTEHCMBHOCTb roOpeHUs MOXHO OTperysimpoBaTb U BPYUYHYIO.

MeHee [OpPOroCTOSALLMM NPOEKTOM CTaHeT yCTaHOBKa aBTOHOMHOM
ra3oBOW rOpesiku B yXe UMEKLWNNCA APOBAHOW KaMuH. [epes MOHTaXoM
ropesiku HY>HO TLWATeNlbHO OYUCTUTb BHYTPEHHME NOBEPXHOCTU AbIMOXOAa U
KaMWUHHOIo TOMJIMBHUKA OT 30/bl. HO ropenky Ao/KeH ycTaHaBAMBaTb
cneumanuncr.

B Tabn. 54 naHo onncaHme HEKOTOPbIX MMMNOPTHbIX MOAENEN ra30BbIX

KaMMUHOB.

Tabnuua 54
Ma3oBble kaMuHbl «Appalachian Stove & Fabricators». (CLUA)
MuHHUMANEHELE
rafapHTHRIE pai-
MEPBI, MM
Monene MormEDe TS, Vnpasnenue
kBT s Wupn-
HA
Ha C3a-
cnepe-
IH
IH
I 7LV IR00DB-MN24" 3, 1-3,8 711 457
17UV3IRODD B-P24” 3,1—-6,8 711 457
17UV4500— 18N 18" 5,0-8,8 359 457
[7TUV4500—18P 18" 3,5-6,8 359 457 Pyunoe
17UV4500—24N 24" 5,0-11,8 711 457
[TUV4500-24P 247 4,7—-10,3 711 457
17UV S000—24M 24 B.5—11,8 T11 457




ITUVS000—-24P24" | 7,6—10,3 711 457
[7UVS000-30N30" | 8,5-11.8 513 339
17UV 5000-30P30" | 7,6—10,3 513 339
[7UVSI00-24N30" | 8,5-11,8 711 457
1ITUVS100-24P307 | 7.6—10,3 711 457
[7UVS100-30N30" | 8,5-11,8 B13 559
17UV5100—-30P30" | 7,6—10,3 B13 559
ITUVE000—-24N24" | 85-11,8 711 457
17UVe000-24P24" | 8,5-11,8 711 457
|7TUVPR—-24N24" 50-11,8 513 457
|7UVPR—24P24" 4,7-10,3 513 457
1TUVIONBFS-N24" | 5,0-11,8 513 457
ITUVIONBFS-P24" | 4.7-10,3 513 457

Pyunoe,
AETOMATH-
HecKoe,
AUCTAHLIH-
OHHOE




Frnasa 5

Cucrembl X0N104HOro BOAOCHab>xeHuns

Ecnu B npexHue BpeMeHa B 3aropoAHblX AoMax He 6bl10 NpaKTUYeCcKu
HUKAKNUX yaobCTB, TO B HalWle BpeMsl peaKOo KTO COrflacuTcs XUTb B TaKUX
ycnoBusix. Bce XoTAT MMeTb LEHTpanmM30BaHHOE OTOMNIEHNE, FOPSAYYO U
XOSI0OAHYO BOAY, KaHanuM3auuo un np.

BooocHabxeHue B paay nepevyncneHHbIiX yaobCcTs CTOUT, KOHEYHO Xe,
Ha NepBOM MecTe. Bce Mbl 3HaeM, 4Tto 6e3 BoAbl XMN3Hb HE BO3MOXHaA.
Ba>kHbIM (paKTOpOM siBNsieTCS Hanuume B61M3M 3aropogHOro AoMa UCTOYHMKA
BOAOCHabXeHns, nMeLwero KayeCTBeHHY0 BoAy. DTO paHbLUe Halwun npeaku,
He 3aA4yMblBasiCb, NUAK BoAy M3 Noboro sogoema. A B HaWM AHWN 3TOro
nyduwe He genaTtb, MOTOMY YTO HEM3BECTHO, CKOJIbKO B BOAE COAEPXKMUTCS
BpeaHbIX BeLecTs.

MHoOrue n cenyac pewatoT npobnemy BogoCHAOXEHNSA TEM, UTO
yCTpauBaloT psiAOM C AOMOM KonoAel C NpPoCTbiM KOSTIOBOPOTOM M MOJb3YHOTCS
BOAOW U3 NOA3EMHbIX UCTOYHMKOB.

3anacbl FPYHTOBbIX BOA 06pa3yloTcs Npu NpocavynBaHMm B NOA3EMHbIE
Cnou nopoabl aTMOCHEPHbIX 0CaAKOB MM BOA NOBEPXHOCTHbLIX NCTOYHMKOB.
Takune cnou Ha3sbIBAKOTCS BOAOHOCHbLIMM, @ PAcrnoIOXEHHbIE HMXE UX
BOAOHENPOHULAEMbIE CION — BOAOYMNOPOM.

Te rpyHTOBbIE BOAbI, KOTOPbIE 3a5eratT OKON0 NOBEPXHOCTM 3eM/IM, Ha
rnepBoM BOAOYMNOPHOM C/1I0€, Ha3blBAKOTCS BEPXOBOAKOW. TaKyto BoAy He
MCNONb3YOT A1 CUCTEM BOAOCHAbXeHUs, NOTOMY YTO ee 3anachl
MUHUMaNbHbI U KOMEBNOTCA B 3aBUCUMOCTU OT YPOBHS BbliNaBLUMX B AaHHOM
MEeCTHOCTM 0caakoB. [TOMMMO 3TOro, BEpXOBOAKA HE UMEET CBEPXY
BOAOYMOPHOIr0O CNOS U MOXET 3arpsi3HATbLCS BOAAMWU, NPOHUKAKOLWMMUN C
MOBEPXHOCTU 3eMNun. MNMpurogHbIMmn ANs X039MCTBEHHO-ObITOBbLIX HYXA,
CUYMTAIOTCSA MeXNAacToBble BOAbl, HAaXoAsLWMeCcss B BOAOHOCHbIX njacTtax,
3anerarwmx Mexay BoAOyrnopHbIMU CosiMU. Takue Boabl 06bIYHO UMEKOT

6onbwmne ctabunbHble 3anackbl U 061a4al0T XOPOLIMM KAyeCTBOM.



KauecTBO NnuTbE€BOU BOAbI

XNMUYECKNN COCTaB BOAbl CBOW ANSA KaXA0W MECTHOCTU N 3aBUCUT OT
MHOIMMX NMpuYmnH. KayecTtBo NMTbEBOM BOAbI onpeaensieTcs ee TeMnepaTtypou,
Npo3pavyHOCTbIO, LBETOM, 3anaxoM, BKYCOM, XXeCTKOCTbO U T. A.

B Hawewn cTpaHe npobsiema YNCTON NMUTbEBOW BOAblI CTOUT AOBOJIbHO
ocTpo. o kayecTBy NUTbeBOM BOoAbl Poccmsa 3aHmMaeT 50-e MecTo B Mupe.

CyauTb 0 KadecTBe BOAbl MOXHO TOJSIbKO MO pe3ysbTaTaM aHanusa.
Ecnn Boay Mcnonb3yloT A1 X039MCTBEHHO-6bITOBbLIX HYXA — 3TO OA4HO, €C/n
BOAa NMUTbeBas — 3TO COBCEM Apyroe. Ho coBpeMeHHble cneunanmcTbl
CUMTAIOT, UYTO JaXKe TeXHMYeckKas BoAa AOJ/IHKHA COOTBETCTBOBATb CAHUTAPHbIM
HopMaM. KauecTBeHHas Bofa He obpa3yeT pXaBblX MOTEKOB, HE BbIBOAUT U3
CTpPOS caHTexHu4yeckoe obopyaoBaHue u T. 4. UMerowmecs B Boae
MexaHu4yeckue npmumecu obpasyroT Ha CTeHKax TpybonposBoaos
HepaCTBOPUMbIN 0CAA0K, KOTOPbIM NOCTENEHHO CHMXAET AaB/ieHne B
BOAONPOBOAE, KOTOPbIM CO BpEMEHEM COBCEM BbIXOAUT U3 CTPOS.

Mpumecn, coagepxalumecs B BoAe, YC/I0BHO AeNAT Ha Nofie3Hble n
BpeaHble. [lonesHble BelwecTBa He0b6XoAMMbl YesloBEe4YEeCKOMY OpraHu3My Ans
HOPMaJsIbHOW XWU3HeaeATeNbHOCTU, NX HEAOCTAaTOK MOXET NpUBECTU K
cepbe3HbliM 3abosieBaHmMAM. [103TOMY BaXHbIM MOMEHTOM SIBNSIETCS
COXpaHeHue NnonesHblX 3/1eMeHTOB B BOAEe HE3aBUCMMO OT crnocoba ee
OYUCTKWN. NMoNe3HbIMKU CUNTAIOTCH COMU:

* Kanus;

® HaTpus;

® Kanbuwus;

® MarHus.

MHorme noasemHble BoAbl B POCCMU MMEKOT 3HAUUTENbHYO XECTKOCTb U
NMOBbILWEHHbIM YPOBEHb Xesie3a U MapraHua.

Mpu 3arps3HeHnn B BoAe nosienseTcs 6osblioe KoM4ecTBo BpeaHblX
Bewects. Cpean HUX MOXHO Ha3BaTb:

* NecTuunabl;

e repbuunasbl;

® HUTPAThI,



® HUTPUTDI;

e (heHoON;

e 6eH30/;

* TSXEenble MeTassbl 1 np.

CTaTMCTUYeCcKMe AaHHble rOBOPST, YTO Mbl UCMO/b3YEM MUTLEBYIO BOAY,
B KOTOpOW Ha 1 n coaep>Xutcs 2 r MMHEpasbHbIX BELWECTB. bonbliuyto ponb
NUrpatoT BewecTBa, CoAepXalunecs B BOAE B MasibiX KOHLUEHTpaLUsX.
Hanpumep, anutenbHoe UCnosb3oBaHMe BOAbl, coaepxalwen MmeHee 0,6 mr/n
¢dTOpa, BeaeT K pa3BuUTUIO Kapueca 3ybos, 6onee 1,5 mr/n - Kk daooposy
(naTHucToctn 3y60B). Hannume B BoAE paAMOAKTUBHbLIX YaCTUL N TSXENbIX
METasnIoB CNoCoObHO NPUBECTU K BO3HMKHOBEHMUIO elle bonee TaXenblx
3aboneBaHun. bonbLoe KONMMYECTBO Xefe3a U MapraHua HapywaeTt
npaBunbHoe GYHKLUUOHUPOBAHNE NEYEHN, XENYAOYHO-KULLIEYHOro TpakTa, a
TaK)Xe OKa3blBaeT BpeAHOE BO3AENCTBME Ha (DEPMEHTHbIE CUCTEMbI FONTOBHOIO
Mo3ra. TaKyl BOAY MOXHO OnpeaenuTb No xapakTepHoMy 6ypoMy ocaaky.
MoaToMy K BbI6OpY MCTOYHMKA BOAOCHabXeHns cneayeT noaxoamnTb CO BCEM
Cepbe3HOCTb. B cnyyae ecnu KayecTtBO BOAblI HE COOTBETCTBYET CAHUTAPHbIM
HOPMaM, HY>HO NMOMUCKaTb APYro MCTOYHUK BOAOCHABXEHMS NN NPUMEHUTDb

KauyeCTBEHHYIO OYUCTKY.

Bbi6op TMna Boao3abopa

Bce UCTOYHUKM NNTbEBOW BOAbI A0IKHbI 6bITb 3aperncTpupoBaHbl B
CaHuUTapHo-3anmnaeMmnonormyeckon cnyxbe. lNoasemMHble Boabl 6biBaAlOT
HanopHbIMU (apTe3naHCcKMMN) u 6esHanopHbIMKU. HOraAa OHM BbIXOAAT Ha
MoOBEPXHOCTb 3eMIN B BUAE POAHUKOB UM OCTaAlOTCA B rNybuHe, oTKyaa ux
BblKaumBaloT. [N NCNonb30BaHUS MOBEPXHOCTHbIX POAHUKOB CTPOSAT
crieunanbHble KanTaXHble KaMepbl, @ BO BCEX OCTaNbHbIX CNy4dasax oypsaT
CKBAXXWHbl UM POIOT KONOALbI.

Bbl6bop TMna BepTuKanbHOro soao3abopa nponsBoaAnUTCS C YyY4ETOM
rnybuHbl 3aneraHms BOAOHOCHbIX N1ACTOB M YCNOBUIN UX NMUTAHUSA. JaHHbIN
y4acTOK NpoBepSIeTCA Ha COOTBETCTBME CAHMUTAPHbIM HOPMaM, UCTOYHUK He

AOJIKEH BbITb 3arpsa3HeH npomMbIilLIEHHbIMU U ObITOBbIMW CTOYHbIMW BOAAMMN.



KpoMe 3Toro, y4acTok He AOJ/IXEH pa3MbIiBaTbCS TaNbiIMU U AOXAEBLIMU
BOAAMM, UMETb OMNON3HU N Apyrne Buabl gedopmaunin. Konogew potoT,
NCX0AS1 N3 Fe0N0rnMYeCcKnx, rmapoTeXHUYeCcKuX u Apyrmx npupoaHbiX
yCNOBUMN.

Ecnn BogoHOCHbIE Cnow 3aneratoT Ha rnybuHe ao 8 M, To aenatoT
WaxTHble unmn 6yposble TpybyaTbie KONOALbI MENKOro 3an0XeHus. MNpu

3aneraHumn go 100 M yctpausatoT 6ypoBble WwaxTbl Fy60OKOro 3anoxeHus.

LLUaxTHbIe Konoaubl

LLlaxTHbIN KONnoaeu npeaHasHadveH ans 3abopa noa3eMHbIX BOA Ha
rnybuHe 3aneranma no 30 M. Kosogel, COCTOUT M3 CTBOM1A, BOAONPUEMHOMN
4acTW M OrosioBKa — BEPXHEWN HaA3eMHOW YacTu waxTtbl. CTBOMbI 6bIBAtOT
KpYribiMW, NPSAMOYrOJIbHbIMUK, C NONepeYvYHbiM pa3Mepom B npegenax 1—1,5
M. [lna 6e30nacHOCTU CTEHKU WaXTbl YKPENIaT 0bbl4HO AepeBOoM, 6yTOBbIM
KaMHeM, KWpMnU4oM mamnm 6eToHOoM.

CaMbIM NPOCTbIM N pacnpoCTPaHeHHbIM COCOHBOM CTpoUTeNbCTBA
KOM04LUEB CUMTAETCS ero yCTPOMCTBO B MNOTHbIX rpyHTax. LLaxTy potoT Ha
BCHO rnybuHy, nocne 3Toro CoOopyXakT CTBOJ, npeacrasnstowmm cobon cpyob,
KaMeHHbIN, KUPNUYHbIN UK 6ETOHHbLIN BEPTUKaNbHbIM KaHan. [Ang
npeaoTBpaLLeHNs OCbINAaHUSA CTEHOK WAaXTbl UX YKPEnAstT C NMOMOLLbIO
AepeBSAHHbIX WMTOB. Takoro poaa KonoAubl CTPOAT TONbKO Npu HEOOMbLUIOKN
rnybuHe 3aneraHmsa BOAOHOCHbIX CNOEB, MOTOMY YTO BbIpbITb WaXTy 60bLION
rnybuHbl Tak, 4TOObI €e CTEHKN He OCbINasINCb, HEBO3MOXHO.

B HacTosawee BpeMs 06bI4HHO UCMOMb3YIOT 6e30nacHbIN ONYCKHOM
cnocob cTpouTenbCTBa Konoaua. B aToM cnyyae ucknr4yaeTcs BEPOATHOCTb
TOro, YTO OCbINAKLWMNCA TPYHT MOXET HaBpeauTb paboTatowemy B LWaxTe.
HapalwuBaeMbln CTBOM OMyCKaeTcs no4 CBOMM BECOM MO Mepe yaaneHus
rpyHTa us-nog Hero. [ns 3Tux uesen ncnonb3yrT BeHUbl cpyba nnu
XenesobeToHHble Kosbla, AMaMeTp KOTOpbIX No3BonseT paboTtaTtb BHYTpU

LaXThl.



CTponTenbCTBO KOMO4LA HAaYMHAETCsa C pbiTbs KOT/I0BaHa. locne aTtoro
HY>XHO BbIPOBHSTb AHO N YCTAaHOBWUTb CTPOro ropM30oHTaIbHO NEPBbLIN BEHEL,
cpyba nnm xenezobeToHHOE KONbLO.

Mocne TOro Kak CTBOJ WaxTbl BbIMAET HA 3anJlaHUPOBAHHbLIN YPOBEHD,
Haa KkonoaueM ycrtpamsatloT M-06pa3Hyto CTOMKY UK TpeHory ¢ nebeakon ans
noabeMa rpyHra. lasbl Mexay BeHuamu cpyba 3abuBatoT XMPHOU rNmMHON. Ee
cnenyeT ynaOTHATb KaK MOXHO Nydlle, 4Tobbl yepes wenun He
npocaymBasnacb Boga no Mepe 3arnybneHus cteona. 3a3opbl Mexay
Xene3obeToHHbIMU KObLaMM YCTPaHSIOT C MOMOLLbIO LLEMEHTHOro pacTteopa.
CobpaHHbIN cpyb yKpennsaeTcs ¢ BHYTPEHHEN CTOPOHbI TONCTbIMU AOCKaMU,
YTO He NO3BOJISIET COOPYXXEHMIO pa3opBaTbCA BO BpeMsi ONyCKaHUs BAOSb
BbIPbITOM LLUAXThI.

3eMno n3-nog CTeHok cpyba ybupatot nonatamu. Nocne aToro oavH
yenoBeK AO/MKEH CNYCTUTbCA B Konogeu. Npu noabeMe rpyHTa HY>HO
cobnpgaTb OCTOPOXKHOCTb, MOTOMY YTO BeApO C 3eM1IeEN MOXET COpBaTbCSH U
ynacTb Ha paboTatouwero B waxrte. B cBA3W € 3TUM nepes NOALEMOM FpyHTa
Heob6x04MMO NpoOBEPUTb BEPEBKY HA MPOYHOCTb.

Y106bl NPpM ONYyCKaHWUM HE NPOM3O0LLIO 3acTpeBaHus cpyba, nydwe
AenaTb 3TO C NOMOLUbIO CreunanbHbIX Hanpasnsawwmx (puc. 85).

Ha Hapy>XHbIX cTopoHax cpyba, no ero yrnam, npubumsatoT TONCTbIe
AOCKW. Ona nydwero ckpensieHnsa cpyba Ha Kaxaon ero CTopoHe
yCTaHaB/MBAKOT AOMNOSIHUTESIbHbIE CpeAHMe Hanpasasawwme. DTO AefaeT BC
KOHCTPYKUMIO 6onee XeCTKOW, YTO BECbMa BaXXHO Mpu ONyCKaHWW. 3aTem
BOKpYr cpyba yknaablBaloT TONCTble 6peBHa 1 3abMBatOT NPOYHbIE KOJbS
6onbwon AnuHbl. MNMocne atoro cpyb 6yaet onyckaTbCsi CTPOro BEpPTUKANIbHO.
Mocne TOro Kak yCTaHOBKa CTBOJ1a 3aKOHUYUTCS, Hanpasnsowme oCTaHyTCs B
rpyHTe.

YCTPONCTBO CTBOJIA U3 Xene306eTOHHbIX KoNew, He TaKkoe C/NIOXHOe, He
TpebyeT AONONHUTENbHbIX NpucnocobneHn, N03TOMy ero BbibnpatoT ropasgo
yawe. NMoMmnMo 3Toro, xenes3obeToOHHbIe KOMbLA He MHUIOT, YTO 3HAYUTENIbHO
yBenmMumnBaeT CpoK cnyxbbl konogua. Takne Konoaubl Ha3blBakOTCS
TpyOHbIMU. B OTNinuMe OT AepeBSAHHbLIX OHU HE NoABEpPXEeHbl BO3AENCTBUIO

BEpPX0OBOAKMN. X CTEHKM HAMHOrO sierye ouuniaThb OT 3€/1eHOro Hanerta u



CNn3Kn, BCerga NpuUcyTCTBYHOLWMX B Konoguax. B cBA3U C 3TUM r’mrmeHmnyeckume
CBOWCTBA Xene306eTOHHbIX KOoAUEeB TakKXe HaMHOro Bbllle, YEM Y

AEepPEBAHHDbIX.

Puc. 85. YcTponcTBO ANng onyckaHus cpyba no waxrte konogua: 1 -
yrnoBble Hanpasngwwue; 2 — A0ONOJHUTENbHAA Hanpasnsawwas; 3 — 6peBHa;
4 - KonbA

Mpu yCTpONCTBE KOMOALA BaXHbIM MOMEHTOM siBNsieTcq 6e30nacHOCTb
paboTatowero BHM3y yenoseka. Ocobas onacHOCTb 3aK/O4yaeTcs B
3arasoBaHHOCTM WaxXTbl, KOTOpas NpMBOAMUT K HEXBATKE KNUCNOpoaa 1 notepe
CO3HaHMs. 3arazoBaHHOCTb MOXHO MPOBEPUTL CneumanbHbIM Npnbopom —
razoaHanusaTtopoMm. Ecnn npmnbopa HeT noa pyKon, NpoBepUTb YPOBEHb
3ara3oBaHHOCTM MOXHO C noMouwbto 06bIKHOBEHHOW CBeYn. Ee npuBs3biBaloT
K BEpeBKe, 3aXKuUratoT 1 onyckatT B waxTy. Ecnm cBeya noracHeT mnam
W3MEHUT CTeneHb CBeYeHus, B KonoaLe NnpucyTCTBYET ras.

CnocoboB yaaneHus rasa us waxtbl MHOro. CaMbIM NpOCTbIM U
HageXHbIM sIBNsieTCSa TOT, NPM KOTOPOM UCMNOJb3yeTCs ecTeCTBEHHAas Tdra
nepeHOCHOMW MeTannmyeckon neun. Haeepxy, y WwaxTbl, yCTaHaBNMBaeTCs
MeTannnyeckas nedo (puc. 86). BMecTo Hee MOXHO MCNOIb30BaTb
0b6bIKHOBEHHYIO MeTanindeckyro 6ouky. K nogaysany neym npmcoeanHsieTcs

BEHTUNAUMOHHAA Tpyba, HMXKHUMN KOHEeL, KOTOPOW ONYLLEH B LWAXTY.
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Puc. 86. BapuaHT BEHTUASALUNM LWIAXTbl KOo4LA C MOMOLLbIO
nepeHocHoM neyuun: 1 — Wwaxra Konoaua; 2 — BeHTunsaunoHHas tpyba; 3 -
nepeHocHas neyb

Mpu Tonke neym ecTteCTBEHHada TAra yaanseT M3 WwaxTbl MMetomnecs
TaM rasbl. Ecnv ras nosiBnseTcs BHOBb, TO paboTaTb B KON0OALE MOXHO
TONbKO Npu paboTatouen neun.

BTopbIM 3TanoM nocne coopyXeHust CTBoNa sIBNSeTCS yCTUNaHme gHa
Kosiogua necyaHo-rpaBUMHOM CMecbto, NpeaHasHavyeHHoOW anga dunbTpaumn.
Ecnn noctynnenmne Boabl NPOUCXOAUT Yepes3 CTeHKW LaXTbl, TO B HMXKHEN ee
4acTu yCTpauBaloT cneumanbHble LWenu.

CTBON WaxTbl HEO6XOANMMO NOAHATL HA 1—1,2 M Haj YpPOBHEM
NAaHMPOBKM U obnaropoanTb. 19 3TUX Lenen Haj Konoauem
yCTaHaBMMBAOT HAACTPOMKKN B BUAe cpyba unm HaBeca. HaacTtponkm 3awmnTtaT
KonoAew, oT aTMocdepHbIX BO3AENCTBUN U obecnedaT yaobCcTBo
aKCnayaTauuu.

Ona npefoTBpaweHnsa nonagaHns B LWAxXTy A0XKAEBOM BOAbI
TEPPUTOPUIO BOKPYT KONoAUA MOCTSAT NPUPOAHBIM KaMHEM, KUPMUYOM UIKU

TPOTYyapHOM MANTKON.



BbypoBbie KonoaLbl

O6bIYHO NPOEKTUPOBAHNEM U CTPOUTENBCTBOM BYpOBbIX TpybuaTbIX
KOM04LUEB 3aHMMaloTCH Crneunanm3anpoBaHHblie PUpMbl, Y KOTOPbIX Ha
nposeneHne 3Tnx paboT nMeeTCcs paspelleHne OT ANNLEMUONTOrMYECKON
cnyxo6bl.

BypoBon kKonoaew — 3TO CKBaXxmHa, Hanpas/ieHHas NepneHaAnKysapHoO
K Hanpas/eHUIO NOTOKa NoA3eMHbIX BoA. [na 6e30nacHOCTU CTEHKU
CKBaXWHbl yKpennaTcsa ob6cagHbIMKU MeTanIMYeCKUMK, a Nnpu Menkux
CKBaXMHaX — KepaMnieckmmm namn acbectoueMeHTHbIMM Tpybamu.
BHyTpeHHUI anameTp obcagHon Tpybbl 3aBUCUT OT BOAONMOABEMHOIO
obopyaoBaHus (NpoCTble KOSIOHKN UK OAMH U3 TUMNOB HAcocoB). B noboMm
cny4yae AnaMeTp He A0/KeH 6biTb MeHblwe 120 MM.

BepxHAS 4acTb CKBaXWHbl HOCUT Ha3BaHME «yCTbe Konoaua» u
3aWmueHa OrosIoBKOM OT BCEBO3MOXHbIX 3arpsisaHeHunn. OgHOBpeMEHHOo
Or0SIOBOK CNYXUT A1 YCTAHOBKU BOAONOABEMHOIrO obopyaoBaHus. OH
AOJIKEH ObITb Bblle MOBEepXHOCTHN 3eMnun Ha 0,8—1 M, repMeTUYHO 3aKpbIT
Nerko OTKpbIBAKOLWENCS KpbIWKOW. B waxTe konogua obs3aTesibHO
yCTaHaB/MBAKOT BEHTUNSALMNOHHYO TPyby BbICOTOM 2 M OT NOBEPXHOCTH
3eMnun. Bokpyr oronoBka Ao/KHa 6bITb caenaHa OTMOCTKA U3 KaMHS,
Kupnuya, 6eToHa nnm acdanbta paguycom He MmeHee 2 M C YKJIOHOM B
CTOPOHY BOAOOTBOAHOIO /1I0TKA.

C yBennyeHneM rnybuHbl CKBaXuHbl gmameTp ob6caaHbix Tpy6
YMEHbLIAKT, KOHLEHTpU4Yeckme 3a3opbl Mexay obcaaHbiMmn Tpybamu
3a4eNblBalOT LEMEHTHbIM pacTBOpPOM. lNMpn yCTpOMUCTBE CKBAXXWHbI B CKaJIbHOM
rPYHTE YKpennaTb ee CTEHKN He HYXHO.

Mpu cTpomnTenbcTBe 6ypoBbIX KOOALEB MOXHO MCMNONb30BaTb TOILKO
Te MaTtepuanbl, KOTOpble COOTBETCTBYIOT CaHUTapHbIM HopMaM. Hanpumep,
Npu N3roToBsIeHNN pUnbTpa ero matepuan AoKeH 6biTb XUMUYECKU n
MexXaHU4ecKn yCToOMUMBbLIM, B NpoLecce aKcnayaTtauum He AOKeH
3abuBaTbCsa NeckoM. MUHMManNbHbLIN BHYTPEHHUI AnaMeTp dunbTpa AOSIKEH
coctanatb 100 MM. Tun dpunbTpa BbIBUpPAETCH B 3aBUCMMOCTM OT KaTeropum

rpyHTa. Ecnmn oH npeacrasnsieT cobon HeyCToMUYMBYLO nopoay, To



MCNONb3YTCSA TpybuaTble PUNLTPbI C KPYrAbiIMU UK WENEBUAHbIMA
OTBEPCTUSAMU. [1pN rPaBUMNHOM FpyHTE, rpaBesIMCTOM U KPYMNHOM necke
BOAONPUEMHAs MOBEPXHOCTb BbIMOMHAETCH U3 NPOBOSOYHOM OOMOTKN 13
Hep>kaBewLen ctanm unam n3 CTasbHOro WTamMnoBaHHOro Nncta. B necyaHbix
rPyHTax yctaHaBamBatoT TpybuaTble pUAbTpbl U3 CETKU M1aAKoro nam
raslyHHOro nJaeTeHusi, KoTopble NpUMeHATCSa Npu nbon rnybuHe
CKBAX>XWHbI.

Mpu yCTPONCTBE CKBaXWHbl TPAANLMOHHBIM CNOCOOOM BO3HUKAKOT
HeKOoTOopble HeraTuBHble MOMeHTbI. Bo-nepBbiX, cTanbHble obcaaHble TpyObbl C
TeYeHneM BpeMeHM NoABepratoTcs KOppo3nm u paspyliatoTcs. Kycku
p>XaBYMHbI NONaAaT B NMUTbEBYIO BOAY, 3aMETHO CHWXXAasi ee KayecTso. B
CTeHKax Tpyb BO3HMKAKOT OTBEPCTUS, Yepe3 KOTOopble B MUTbEBYO BOAY MOryT
nonacTb CTOYHbIE BOAbI U3 COCeAHEro AoMa. TakXe CO BpeMEeHeM CKBaXKMHa
3amnunBaeTcs. Cpok cnyx6bl CKBaXKUH rnybokoro 6ypeHus coctaBnsieT BCero
5 neT.

B HacTosiLee BpeMsi UMeeTCs HEeCKOJIbKO HOBbIX TEXHOIOMUN,
NPOANSIOLWMX CPOK CNyXbbl CKBaXKnH. BypeHune BeaeTcsi B HECKO/IbKO 3TanoB
(puc. 87). CHavana 6ypsaT nec4aHO-rMHUCTbIE OT/IOXEHUS, A0X0AS A0

N3BECTHAKA.



Puc. 87. bypeHune apTe3naHCKMUX CKBaXWH Mo HOBbIM TeXHoNoruaMm: 1 -
nogada oAbl noTpebuTento; 2 — oronoBoK C BeHTUNneM; 3 — obcagHas
MeTannnyeckasa KoJioHHa gnameTpom 168 MM; 4 — Hacoc; 5 — nnacTtmkoBas
KO/IOHHa AnameTpom 125 MM; 6 — MeTannnyeckasa obcagHas KOJoHHA
AnameTpoMm 168 MM; 7 — nnacTtmkoBas KOJIOHHA AnameTpom 125 mMm; 8 -
dunbTp; A — BOAOHOCHbIN rOPM30OHT (Necok 06BoAHEHHbIN); B — BOAOHOCHbLIN
ropu3oHT (Mecok cyxomn); B — BOAOHOCHbLIN FOPU30OHT (Necok 06BOAHEHHbIN);
I - cyrnuHok (Bogoynop); O — BOAOHOCHbIN FOPU30HT (Necok 06BOAHEHHbIN);
E - topckasa rnvHa (Bogoynop); XX — BOAOHOCHbIN FOPU3OHT (M3BECTHSK
06BOAHEHHbIN)

Mocne 3Toro Ha BC rNYOUHY CKBaXWHbl OMYCKaT MeTan/IndecKyto
obcagHy KONOHHY U3 Tpyb c dunbTpamu.

Mpu 6ypeHnn n3BecTHsKa A0 BCKPbITUA BOAOHOCHOIO C/0Si CKBAXXUHY
AenatT MeHblKUM AnamMeTpoM. ocne 3Toro Ha BC rNybuHy BCTaBnSaOT

n1acCTMKkoBylO KOJIOHHY, B KOTOpOVI BOAa noAa AaBJIEHNEM MJ1aCTOB



nogHMMaeTCs Ha onpeaesieHHbIM CTaTUYeCcKuin ypoBeHb. BOKpyr ni1acTUKoBOWM
Tpy6bl HA 5—10 M BblWwe GUNLTPOB 3acCbINAETCS KannMbpoBaHHbIN KBapLEBbLIN
rpasmn gunameTpoMm 1,2—2 MM, KOTOPbIAN AAEeT BO3MOXHOCTb BOAE
6ecnpenAaTCTBEHHO NOCTYNaTb B 3KCMN/AyaTaUMOHHYIO KOMOHHY. DTOT C/10M
OT(UIbTPOBbLIBAET MEXaHMYeCKne npnuMmecn. Ha cnom rpaeBus yknagblisatoT
rpaHynbl CyXOu rMnHbI, KOTOpble pa3byxatoT OT Blaru n co3aatoT MMUHSAHbIN
3aMOK, He Jalwmi BoAaM BEPXHEro ropM3oHTa NpocavymBaThbCs B
3KCMNAyaTauMOHHbIM FOPU3O0HT.

Takas ckBaxknHa cny>xuTt okono 30 ner.

MexaHun3auuna BoaocHabxeHus

Ons HopManbHOW paboTbl COBpeMEHHOM BbITOBON TEXHUKWN B CUCTEME
BOAOCHabXeHnsa goMa HeobxoaAMMO noanepXmBaTb NOCTOSHHOE AaBrieHue.
Hy>XHbIN ypoBeHb Hanopa obecneynBatoT HaAcoCbl. Ha pOCCMNCKOM pblHKE
MMEEeTCH MHOXECTBO MoJesien KakK OTeYeCTBEHHbIX, TaK U 3apybexHbIX
npoussoanTenen.

CamoBcachbiBaloLme LeHTpobexHble BUXpeBble HAacOChl NpegHa3HayeHbl
AN9 nojgayn BoAbl U3 KONoAUEB M CKBaxUH. Mpouecc obycnosneH Tem, 4to
BCACbIBAKOLWMA KOJIJIEKTOP pacnosioXKeH Bbllle OCU Hacoca, No3TOMY B ero
pabouen 4YacTn Bcerga HaxoamTcs Boda. [nsa BKNOUYEHUS arperaTta B paboTy
nocse oCTaHOBKM ero He Hajo0 3asMBaTb BOAOMN.

O6beMHO-MHEPLMOHHbIE HACOChl UCMOMb3YIOT B pabote konebaHus,
naywme K KnanaHy-rnjaBHUKY. B HUX HET TpyLMXCSa YacTen, BpaLlatoLwmnxcs
AeTtanen, oHn He TpebyloT cMa3ku. Takme HaACcOCbl NPUMEHSIOTCA ANs noagbema
npecHon BoAbl U3 KONoALEB U TpybuaTbIX CKBaXXWH, AnaMeTp KOTopbiX 6onee
100 MM, c rnybuHbl 6onee 40 M.

TemnepaTypa nogHMMaeMoun BoAbl He Ao/KHa npeBbiwaTb 35° C. Hacoc
AOJIKEH ObITb NONTHOCTBLIO MOrpy>eH B BoAay, 6€3 CoOnpnMKoOCHOBEHUS CO
CTEHKaMu n gHoM Kosiogua. Ero BknawouatoT B paboTy 6e3 npeasaputenbHOU
3anmBku. MNepemMewaTtb UM NOAHNMMATbL HACOC MOXHO TOMIbKO Nocne
OTK/IIOYEHUS OT aneKTpoceTn. PaboTtaTb HAacoC MOXeT A0/ro, HO BpeMs

HenpepbIBHOM 3KCMyaTauMn HE AO/KHO npeBblwaTb 2 4. MNocne nepepbiBa B



Hacoca B CYTKWU cocTaBnseT 12 u.

15—20 MKWH HaAcoC MOXHO CHOBa BKJto4aTb B paboTy. Obwee BpeMsa paboThl

OCHOBHble XapaKTepPUCTUKM BOASHbIX HAacOCOB AaHbl B Tabn. 55.

XapaKTepucTukm BoAsiHbIX HACOCOB

Mapra na-
coca

BricoTa
BCACHIBA-
HHA, M

Temnepatypa

Meperat i Ba-
eMOoi xua-
kKoCTH, "C

Jonyern-
MEIE TIPH-
MECH

Mpumeua-
HE

EH2—-40,
s ATHIETE—3s

Het

Lentpo-

O HEIA
MOHODI0U-
HEI

C ACHH-
XPOHHBIM
MeKTpo-
NBHraTENEM

«lama 10,
s ATHIE b,
«[lanecces

Het

LenTpote:-
HEI MOHO-

QUTOTH B

C ACHHXPOH-
HEIM 3TEKT-
poaBHraTE -

e

Tabnwuua 55



«bypyn»

Jo 2 MM
npH 3% no
Macce

BuuToBO
CAMOBCACK-
BaIIHi
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THOM#
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LenTpo-
DEeMHER
MOrpyAHoH

«Pyueeks,
«bocHas,
«CTPYMOKS,
sMhaneims

Het

BuGpaun-
OHHBIE

C TIOIHBIM
Morpyie-
HHEM B BO-
Iy B BepTH-
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MOIoHEHHH
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o 60

Het

Muorocty-
neHYaTke
NOTPYKHEIE
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Ho 0,01%
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«Buonas
o &
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CTYNeHYa-
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«Bellas»
Ho 7

Ho 407 C

Het

Buxpegkle
MOHODIOU-
HElE Heca-
MOBCACHI-
BAIOMIHE




Ecnn B Tpyb6onpoBoa BoaOCHabXeHns Boga NoAaeTcs C MOMOLLbIO
HaCcoCoB, TO NoTpebyeTcss HaKoNUTeNbHAs €MKOCTb, YCTAHOB/IEHHAs Ha
BbICOTE, AN obecneyvyeHns HY>XHOro AaBNneHnsa B CETU Boagonposoaa. Takoe
TEXHUYECKOE peLlleHMne yxe ycTapeno, T. K. HakonuTenbHasi eMKOCTb TpebyeTt
nepnoan4Yeckom YMCTKN n obeszapaxknBaHus, Aa U cama eMKOCTb,
pacnosioXXeHHas Ha Yepaake, oKasblBaeT AOMOAHUTENbHYIO HArpy3Ky Ha
CTpOUTENbHbIE KOHCTPYKUMK AoMa. CTpoMTeNbCTBO MHANBUAYANbHOMN

HanopHon 6awHM Ans oTAeNbHO B3STOr0 AOMa HeuenecoobpasHo.
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Puc. 88. BogocHabxxeHne nHaneuayanbHOro goMa: 1 — CKBaXXMUHHbIN
HacocC; 2 — TpocC; 3 — CKBaXxwuHa; 4 — anekTpokabenb; 5 — BOAOHAMNOPHbIN
wnaHr; 6 — NnpuamMok; 7 — 3arnopHblie BEHTUNN; 8 — penie gaBfieHus; 9 -
MaHoMeTp; 10 — HanopHbIM rnapobak; 11 — BHyTpeHHUM Bogonposoa; 12 -
BbIBOAbI A5 CaAoBbiX paboTt

B Hawe BpeMs CyLeCcTBYOT COBEPLUEHHO HOBbIE TEXHOOMMN
BOAOCHabXeHus, Npn KOTOPbIX B CUCTEME aBTOMaTUYECKN NoaaepXnBaeTtcs

AaBneHne BOoAbl C MOMOLbIO rvm,po6aKa, YCTaHOBJIEHHOIoO B noaBasie nin Ha



nepsoM ataxe (puc. 88). Takne rmapobaku yaule BCcero nocTaBnaOTCSa B
KOMMNEeKTe C HEKOTOPbIMM MOoAeNsIMM HacocoB. [laBneHue Boabl,
yCTaHOBJ/IEHHOE C NOoMOLWbI0 yrnpasnstouwero npubopa, nogaep>xxmeaeT

BCTPOEHHbIN YaCTOTHbIM NpeobpasoBaTesib.

Puc. 89. CtaHuma sogocHabxeHnunsa MQ: 1 — naHenb ynpasneHus; 2 —
coegmHeHne C HanopHbIM TpybonposBoaoM; 3 — obpaTHbIK KnanaH; 4 — 3a1uB
WU CNnB BOAbl; 5 — BCTpPOEHHblE pefie AaBNeHus npoToka; 6 —
anekTpoaBuraTenb; 7 — MeMbpaHHbIN HanopHbIN 6ak

Takxe B npogaxe nosiBUINCb CTaHUMKM BoAoCHabxeHnsa MQ,
npeacrasnsowme coborm KoMNakTHble arperaTbl, COCTosWMeE U3
caMmoBcachbliBawwWwero Hacoca, MeMbpaHHoro HanopHoro 6aka, ycTtponcrea
ynpasneHusa v 3awmTbl (puc. 89).

CTraHumsa npegHa3HadyeHa aAng BoAOCHabXeHna nHamemayanbHOro AoMa,
HO ee MOXHO MCNOosb30BaTb M B TEX MecCTax, rae HyxHa MobunbHas,
KOMMNaKTHasi yCTaHOBKa ANs nepekavku BoAbl.

Mpu NpomM3BOACTBE CTAaHLMM UCMOMb3YIOTCA MaTepuasnbl C NOBbILLEHHOWN
KOPPO3MOHHOM CTOMKOCTbIO, YTO NO3BONISET en paboTaTb HAa OTKPbITOM
Bo3ayxe. OHa OCHalweHa BCeM HeobXxoaMMbIM A aBTOMaTU4eckon paboThl,
noaTomy He Tpebyet nogbopa MeMbpaHHoro 6aka, yCTponcTBa 3alnTbl U
ynpasneHus. Hy>XHO OTKPbITb TO/IbKO OAWMH KPaH, @ HacoC BKJKOYaeTCsa U
BbIK/1IOY@ETCa aBToMaTmnyecku. Npu 3TOM Nnogaep>XXMBaeTcsad NOCTOSHHOE
AaBfieHne B HaNOPHOW MarncTpanu. BcTtpoeHHbIn ob6paTHbIN KanaH
npeaoTBpallaeT OTTOK BoAbl. [MaHesnb ynpaBfieHns C NOMOLLbIO CBETOANOA0B

OTpaaeT BCE peXxuMbl paboTbl CTaHLUN.



Ouucrtka Boabl

To, UTO BOAY HY>XHO O4YMLLATb, HW Y KOO He Bbl3blBAeT COMHEHUN.
CaMbIM NpocCTbIM crnocoboM obe3zapasnTb BoAy SBNASETCHA KunsayeHune. Ho oHO
He AaeT NOSIHOW OYMCTKK. MpKn BbICOKOM TeMnepaType nornbatoT HEKOTOpble
MUKPOBbI N BonesHeTBOpPHble 6HakTepUKN, HO B BOAE OCTAOTCS COMN TSHXKeENbIX
MeTasfIoB, a Nnose3Hble BelwecTBa (CoNM KanbuUs N MarHus) paspyLlarTcs,
oceflas B BUAE HAaKUMM Ha CTeHKax nocyabl. KpoMe TOro, npu KnnsyeHum
X10pUpOBaHHOW BOAbl 06pa3yoTCa onacHble KaHLeporeHbl, gatowme Ton4oK
K pasBuUTUIO MHOrUX 6one3Hen.

NMuTbeBas Boaa AomkHa 6biTb 6e3onacHon Ans 340p0BbS U NMPUATHOMU
Ha BKyC. B Hawen cTpaHe pgencrteyeT NIOCT «Boga nutbeBasi», cornacHo
KOTOPOMY MYHMUMNaNbHble CNyX6bl 0653aHbl CliegnTb 3a Ka4yeCTBOM
NMMTbeBOW BOAbI. I XOTS HAM rOBOPSAT, YTO OTe4YeCTBEHHas BOA4ONMPOBOAHAas
BOZA MMeEET BbICOKMN YPOBEHb KayecTBa, COMHEHMS Ha 3TOT CYET OCTalTCH,
TeM 6osiee 4TO NpaKTUYEeCKU BO BCEM MUpe AABHO OTKasasiucCb OT
X10pUpOBaHUA BOAbl, KOTOPOE B HalWeW CTpaHe NpaKTUKYT NOBCEMECTHO.

Ha Bcex CcTaHUMAX MMEKTCS CrieunanbHble OYUCTHbIE COOPYXXEHUS, B
KOTOPbIX BOAA MPOXOAUT OYMUCTKY OT BPeAHbIX MpUMecen u
obe33apaxxmBaeTcsi METOAOM XJIOPUPOBAHUA. XNOp npuaaeT Boae
HEMpUATHLIA 3anax, a TakXXe HaHOCUT Bpes 340pOBbIO, HO NpeaoTBpalwaeT
MHorue 3abonesaHunsd. na Toro 4tobbl Boaa ob6eszapaxmpanacb u B
BoAonpoBoAe, Xs0p Aob6aBnsaoT B BOAY B OFPOMHbIX KonuyectBax. OcobeHHOo
WHTEHCMBHO XJIOPUPYIOT BOAY BECHOM U B C€30H OOM/IbHbLIX A0XAEN, KOoraa
NOBEPXHOCTHbIE BOAbl MOryT NONacTb B CUCTEMbl Bogo3abopa. Nocne Takomn
O4YMCTKM B BoAe obpa3yeTcss AMOKCUH. DTOT CUNIbHEUWNIN 4, HEFaTUBHO
B/INSIIOLLUMMA HA UMMYHHYIO CUCTEMY, NMPaKTUYEeCKN HEe BbIBOAUTCS U3
opraHusma.

Kak BUAHO M3 BblleCKa3aHHOro, Aaxe LeHTpasin3oBaHHas o4nCTKa
BOAbl HE faeT rapaHTUKM ee KayecTBa.

MpobnemMbl OUMCTKM BOAbI B FOPOACKMX KBapTUpax MU 3aropoAHblX goMax
pa3ninyHbl. B nepBoM cnydae 60abWy0 YacTb paboTbl BbIMOSHSAOT

MYHULUMNaNbHble CNy»X6bl BOAOCHAbXeHUs, a BO BTOPOM — BnagesneL Aoma.



KayecTtBeHHasa nuTbeBas BoAa MosyvaeTcs Npu npasBuiibHOMN
opraHusaumn ee O4YUCTKU B YCTAHOBKAX, KOTOPble MOXHO npuobpecTtun B
MarasmHax.

N306peTaTenn Bo BCEM MUpe MOCTOSIHHO paboTatoT HaZ BOMPOCOM
OYUCTKWN BOAbI, COBEPLUEHCTBYS METOANKN U CO34aBast YHUKaNbHbIE
YCTa@HOBKW. DTU arperaTbl OT/IMYAKTCA ApPYr OT Apyra Npou3BoAMTENbHOCTbIO,
MeToZaMMn, Ha KOTOPbIX OCHOBAH NpUHUMN UX paboTbl, AM3aNHOM, CTEMNEHbIO
aBToOMaTM3aummn, HAAEXXHOCTbIO U MPOYNUMN TEXHNYECKUMU
XapakTepucTukamm. X MOHTUPYIOT Kak B FOPOACKUX KBApTUpax, Tak n B
AOMax MHAMBUAYANTbHOW 3aCTPOMKW.

Bbibop noaxoasiuen yCTaHOBKWU ANS1 OYUCTKU BOAblI AOBOJSIbHO C/IOXEH.
KoHeuHbIn pe3ynbTaT ee paboTbl BO MHOMOM 3aBUCUT OT NPaBUJIbHOCTH
cnocoba OUMCTKU, a ANs 3TOr0 HY>XHO Y4nTbiBaTb criegytowmne dhakTopsbl:

® COCTaB BOAbl C YY4ETOM TUMUYHbIX CE30HHbLIX KoslebaHni, a Takxe
HanuMume B HEN BpeaHbIX NpuMecemn;

® TEXHONIOrNYecKmne XapakTepnucTukmM OYMCTHbIX YCTAaHOBOK, UX
HageXHoOCTb U bakTepmonormyeckas yCToM4MBOCTb K BO3AENCTBUIO TEX WU
MHbIX BpeaHbIX (haKTopoB, MPUCYTCTBYIOLWMX B BOAE;

® KOJINYECTBO U COCTaB OTXOA0B, NOAyYaeMbIX MPU OYNCTKE BOAbI, U
MEeToAbl UX yTUnm3aumm;

e ce6eCTOMMOCTb OYUCTKN BOAbI M BCEX MPOLLECCOB, C 3TUM CBSA3aHHbIX;

® PEMOHTHOCMNOCOBHOCTb YCTAHOBKN U BO3MOXHOCTb NpnobpeTeHuns
KOMMNIEKTYLWWX AeTanen n oumwaromnx matepmanos.

Mpu BCeM MHoOroobpasnm o4YUCTHLIX YCTAaHOBOK BblbupaTb cneayer Bce
XXe oTeyeCTBEeHHble, MOTOMY YTO OHW Hambonee COOTBETCTBYIOT peasibHbIM
ycnosmsaM. K OCHOBHbIM npobnemMaM, KacatoMMCa OYNCTKM BOAbl, OTHOCATCS:

e ylasieHNne HepaCTBOPEHHbIX YacTul, B3BeCen 1 KOJTOMAHbIX BewecTB
(4ng 3TOro MCNoNb3YyKT MexaHn4dyeckne GunbTpbl);

e yasieHne NpuBKycCa xeses3a C NoMOoLWbo cneumanbHblX GUAbLTPOB ANS
obe3xenesnBaHus;

® yMAryeHme Boabl;

® HEMPUATHBLIN 3anax, NPMBKYC U UBeT (YAansaT C NOMOLWbI Yro/bHbIX

dunbTpoB);



e HbakTepumonormyeckas 3arpsi3HeHHOCTb (YCTpPaHSOT C NOMOLbIO
yNbTpaduoneToBbIX CTEPUIN3ATOPOB, 030HATOPOB NN MEeMBpPaHHbIX
dunbTpOB).

[nst 5KOHOMUKU CpeacTB M peareHTOB OUYUCTKY BOAbl HE06X0ANMO
BbIMOSIHATbL B ABa 3Tana:

— OYNCTKA XO3SIMCTBEHHOW BOAbI;

— OYUCTKA NUTLEBOMN BOAbI.

DTO CBSA3aHO C TEM, YTO HOPMATUBbLI A1 XO3AMCTBEHHOW BOAbI,
ncnonb3yemMon B 6bITYy, HECKOSIbKO CHUXEHLI, MO3TOMY ee O4YnCTKa byaeTt
CToOUTb Aewesne. MNoTpebHOCTb B NUTbEBOW BoAe He Takas 6onblwas, no3TomMy
ANl ee OUYNUCTKM MOXHO NpUMeHATb 6bonee gopormne cpeacrea. TunoBas cxema

BOZOOYNCTKMN B MHAMBUAYATbHOM AOMe rnokasaHa Ha puc. 90.
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Puc. 90. Tunosas cxeMa BOAOOYNCTKN B MHAMBUAYANbHOM gome: 1 —
nogadva BoAbl OT BOAONPOBOAA; 2 — nojada BoAbl OT MOrpy>XHoOro Hacoca; 3 -
Hacoc; 4 — nHeBMobakK; 5 — ocagouHbIn PunbTp; 6 — GUNBLTP
obesxenesnBaHus; 7 — ymarumTenb Boabl; 8 — 6ak conepacrtsopuTtens; 9 -
YyronbHbin punbTp; 10 — cTepununsaTtop ynbTpaduonetosbint; 11 — 6onnep; 12
- nogadya ropsiyen o4YunLleHHoON Boabl; 13 — nogayva Xo0n04HOWM OYULLEHHOMN

BOAbI



MhaBsa 6

CucremMbl ropsyero BogocHabxeHus

BoporpenHoe o6opyaoBaHue

Mpobnemy ropsiuero BoAOCHabXeHns Bnagenblbl MHAMBUAYANbHbIX
AOMOB peLlatoT C MOMOLLbIO pa3fIMYHOro BoAOrpenHoro obopyanosaHus,
MOHTUPYS ero B cucteme BogocHabxenus. K Takoro poga obopyaoBaHutio
OTHOCSITCS ABYXKOHTYPHbI€ KOT/Ibl OTONUTENIbHbIX CUCTEM, ra30Bble KOTOHKMH,
aNIeKTpUYecKmne HarpesaTesnn NPSIMOTOYHOrO U HAKOMUTENIbHOIO AENCTBUS.

MHOrme, KOHe4YHo, XoTesn 6bl COBMECTUTb OTOMUTENbHYO CUCTEMY C
CUCTEMOMN ropsiyero BoaocHabXxeHns, NOTOMYy 4YTO cpa3y oTnajaeTt
Heob6x0ANMOCTb YCTAHOBKM AONOAHUTENBHOIO BoAOrpenHoro obopyanosaHus.
DTO 3HAYUT, YTO OAMH TensoreHepaTop SABASETCS NCTOYHMKOM Tenna Ans
obenx cucrtem. NMpuHUMNUanbHas cxema COBMELLEHNS OTOMNEHNS C FOPSUUM

BOAOCHabxeHmneM nokasaHa Ha puc. 91.

Puc. 91. Cxema coBMeLlEeHMS OTOMNEHMNS C rOpSAYnMM BOAOCHabXeHneMm:
1, 2, 3 — CTOSIKM ropsiyuero BogocHabxeHus; 4 — Bo3ayxocbopHuk; 5 — Koten;
6 — oTonNUTeNIbHbIN NpMBOP; 7 — KpaH NOANUTKKU; 8 — BEHTUb

Ecnn 3abopa ropsiuen Boabl He NPOUCXOAUT, TO CUCTEMY HE
noanNuUTbIBAOT U BOAA YXOAUT B OTONUTENbHbIE NMpMbOpbI. [1pn OTKpbIBaHUK
BoAopa3bopHbIX KpAaHOB BoAa U3 paclumpuTenbHoro 6aka nocrtynaeT B
CUCTEeMYy ropsiyero BogocHabxxeHus, n3-3a 3Toro ee yposeHb nagaet. B
AEeNCTBMEe BCTynaeT cMcteMa noanuTku, NnoaaepXXmnBarowast NOCTOSAHHbIN

YPOBEHb BOAbl B paclimputenbHoM bake. bak CTaHOBUTCS HaKoONUTENEM



ropsiden BoAbl, MO3TOMY €ro eMKOCTb AOJ1KHA OblTb AOCTAaTOYHON.
PacwmnputenbHblt 6aK AONXKEH CTOSATb KaK MOXHO Bblle ANs Toro, 4tobbl
YBEMUYNTb Hanop BoAbl B CETU ropsiyero BoaocHabxxeHus. PazbopHas nmHus
ropsyero BoAoCHabxeHusa NoAKA4YaeTcsa K paclumputenbHOMY 6aKky Ha
ypoBHe 100—150 MM OT ero gHa. 2To genaeTtcs Ans Toro, 4Tobbl B MOMEHTHI
3abopa BoAbl He OMYCTOWMNTb €ro NoAHOCTLID. Ecnn B AOMe OTCyTCTBYeT
BOAOMPOBOA, TO paclumputenbHbin 6ak Ao/KeH 6bITb OCHALWEeH CbeMHOM
KPbILWKOW AN pyYHOro 3asnBa BOAbl.

Ho ncnonb3oBaHue obLiero reHepaTopa ANs CUCTEM ropsiyero
BOAOCHAbXeHUSA M OTOMNEHMNSA CBA3AHO C onpedesieHHbIMKU HeyaobcTBaMu. ITO
06yCNOBMIEHO TEM, UYTO pEXUMbI TenonoTpebneHns B Te4eHne CyToK y
CUCTEM OTOMJIEHUS N ropsiyero BOAOCHAbXeHUSA 3HAaYNTENbHO pa3inyatoTCs.
OTonuTenbHasa cuMcteMa nmeet ctabunbHoe noTpebneHue Tenna, a y ropsyero
BOAOCHabXeHUs Harpys3Kka pacnpegesneHa HepaBHOMEPHO: MaKCUMYM
notpebneHns B yTpeHHUE U BeYepHMe 4acbl 1 MMHUMYM 3abopa AHeM.
NMnkoBoe noTpebneHne cucTeMbl ropsvero BoA0CHabXeHns 0bbl4YHO
npeBbllaeT OTONUTENbHYO Harpy3Ky. Bce aTo npmMBoauUT K HeyaobCcTBaM.

MoOHTax TensoreHepaTopa NOBbILLIEHHON MOLLHOCTU 3KOHOMUYECKH
HeBbIrOAEH, T. K. B nepuoa, koraa 3abopa ropsiuen Boabl HET,
TennoreHepatop byaet pabotaTb C HeaAOrpy3komn. Ytobbl pewnTb 3Ty
npobnemy, Bnagenbubl AOMOB UAYT Ha pa3Hble yxuwpeHus. Hanpumep, npum
ncnonb3oBaHUKM obLero TensioreHepaTopa ero TenJonpomM3BoANTENBHOCTb
BbIbMpatoT, ncxoas n3 obecnevyeHms ToNbKO OAHOW NMMKOBOW Harpy3ku
ropsyero BogocHabxeHus. B nepnon MakcuManbHOro 3abopa ropsiyen Bogbl
CUCTEMY OTOMJIEHMS OTKJIOYaoT, U reHepaTop paboTaeT TONbKO Ha NOAOrpes
BoAbl. Heo6X0AMMOCTb Nepnoamyeckoro nepeksito4eHns CUCTeM OTOMAEHUS U
ropsiyero BoAoCHabXxeHuUs NpUHOCUT onpeaeneHHble HeyaobcTea.

Mpn coBMeLEHNN 3TUX ABYX CUCTEM HEOBXOAMMO YUUTbIBATb, UTO
Harpes BOAbl B TensioreHepaTtope He aomkeH npesbiwaTtb 80° C. MNMpu 6onee
BbICOKOW TeMnepaType HauMHaeTcs pa3fioxXeHne KapboHaToBbIX COMeEn U
OTNOXEHME HAKUMNM Ha CTeHKaX KoTna u Tpy6. Npu 3TOM BO3HUKAET

0OMNaCHOCTb OXOroB NeperpeTon BOAOMN.



B cnyuae, korga ropsiyen BoAbl HY>KHO MHOIMO M MOCTOSIHHO, X03sieBa
NnpeanoymTaloT HEe NOKYMnaTb MOLLHbIM ABYXKOHTYPHbIM KOTEN, a co34alT
AOMALLHIOK CeTb ropsiyero BoAOCHabXeHus, nogorHae ee nof KOHKpeTHble
yCcnoBus. BapnaHToB Takmx ceTem MHoXecTBO. CaMbIM NONYyAsSIPHbIM SBASETCS
TOT, MNP KOTOPOM MCMNOJIb3yeTCA OTOMUTENbHbIN O4HOKOHTYPHbIN KOTenN
BMeCTe C HakonuTeNbHbIM BOAO-BOASAHbIM Tenn1oo0bMeHHMKoOM (6ornepom).
MpuUHUMNUanbHasa cxema aBTOHOMHOW CUCTEMbl ropsivyero BoA0oCHabxeHus

npeacrassieHa Ha puc. 92.

Puc. 92. MNMpuHunnmanbHasa cxema NoAKIOYEHUST aBTOHOMHOM CUCTEMbI
ropsiyero BoAoCHabxeHusa As9 OoTONAEeHUS U ropsavyero BoAoCHabxeHus: 1 -
KoTen; 2 — pacwmputenbHbin 6aK; 3 — WapoBbii KpaH; 4 — UMPKYNSALMOHHbIN
Hacoc; 5 - 6onnep; 6 — NnpeaoxpaHUTENbHbIAN KNanaH; 7 — paclunpuUTenbHbIN
6ak ropsyero BogocHabxxeHus; 8 — peunpKynsaUMOHHbIM Hacoc; 9 — dunbTp;
10 — obpaTHbIM KnanaH; 11 — yCTpOMCTBO aBTOMATUYECKOro 3anOSIHEHUS
CUCTEMBI

KOHCTpYyKUMN U TeEXHUYECKMe napaMeTpbl TeN/1006MEeHHUKOB 3aBUCAT OT
NPOEKTHbIX peweHni. [1o HegaBHEro BpeMeHn NpUMEHsIMCb B OCHOBHOM
KOXYXOTpYybHble Tennoo0bMeHHMKKU. HO oHM obnaganu cnepyowmmm
HeaoCTaTKaMm:

e 60/blUME pa3Mepbl;

3HAUYNTENbHbIN BEC;

TPYZAOEMKOCTb MOHTa)a 1 06CNy>XnBaHus;

BO3MOXHOCTb BO3HUKHOBEHUNA MEXKOHTYPHbIX MEPETEYEK;,

HeBbICOKME KO3 PUUMEHTbI Tenonepenayu;

manbin KMNAd.



Y HOBUHOK — NAACTUHYATbIX TENJIO0OMEHHMKOB — TaKUX HEAOCTaTKOB
HeT. HanpoTue, OHM 06NaaalT KOMMAKTHbIMU pa3MepaMn, UMEKT BbICOKUN
KoadpdpunumeHT Tennonepesaun n KMz ceoiwe 99%.

Mpn MOHTa)xe AOMAaLLUHNX CeTeN ropsyero BoAoCHabxeHnsa Heobxoanmo
yCTpanBaTb Lenu peumpkynsaunm ropsden soabl. OHM npenctaBnstoT cobon
Tpybonposog B BMAe neTnu, naywmn ot 6omnepa psaom ¢ Toukamm pasbopa

ropsyen Boabl M Bo3Bpawamwmmnca obpatHo Kk 6onnepy (puc. 93).
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Puc. 93. OpraHusaumusa peumpkynsaumm ropsayen sogbl: 1 — 6onnep; 2 -
netneobpasHbin Tpybonposoa; 3 — BeHTUNM pa3bopa ropsyen Boabl

Bnaropgaps peunpkynsaumm ropsdas Boaa NOCTOSHHO rMepekaymBaeTcs U
MocTynaeT K NnoTpebuTtento yxe yepes 1—2 € Nnocne oTKpbITUS
BOoAOpa3bopHOro KpaHa. be3 3Toro ycrponcrea NOCTYN/IEHMS ropsiHeEn BOAbI
HY>HO 6b1510 6bl XaaTb OoT 5 A0 25 ¢, B 3aBUCMMOCTU OT yAaneHus
BoAopa3bopHOro KpaHa oT TenaoobMeHHMKa. KpoMe foNroro oXxngaHus
ropsyen BoAbl, OTCYTCTBME PeUUNpPKYISLUUN MPUBOAUT K HeOoNpaBAaHHO

60M1bLIOMY pacxoay BOAbl, KOTOpAs NPOCTO C/IMBAETCA B KaHanNM3auuio.

Fa3o0Bble BOAOrpenHbie KOJIOHKHU

[@30Bble BOAOrpeENHbIE KONTOHKM NMpeacTaBnstoT co6on NpsSMOTOYHbIE

rasoBble HarpeBaTenn. LLIMpoKy NonynspHOCTb OHU Npuobpenu elle B

npowsjioM BeKeE, HO U B HAWN AHU UX UCMONb3YIOT NMOYTU NMOBCEMECTHO.



[@30Bble BOAOrpenHblie KOSTIOHKM NOJSIb3YIOTCS TaKoW MOnysapHOCTbIO
NOTOMY, UTO MOXHO 6bICTPO 1 B Nitob6oe BpeMs CyTOK MosiyyaTb ropsiuyto Boay
B Nt0bbIX KonnyecTesax. HeobxoanMo npoBecTn B AOM TOJIbKO ra3 uU XOJ04HYHO
BOAY, @ TaKXe YCTaHOBUTb KOJIOHKY.

Ha poCCMNCKOM pblHKE MMEEeTCS WWMPOKUA CMEKTP BOAOrPENHOIO
obopynoBaHus, n 6onblas 409 NPUHALIEXNT UMEHHO ra30BblM KOJIOHKaM.
MocKonbKy KONOHKKM paboTatoT Ha NPUPOAHOM rase, OHU AO0/KHbI UMETb
«CepTndunkar coorseTcTtBusa» NocctaHgapta Poccumn n paspelleHme
rocropTexHajsopa Ha 3KcnjayaTtauuto.

Yauwle Bcero nokynartenu npmobpetatot obopyaoBaHne poCCUNCKUX,
HEMEeLKNX N UTaNbAHCKUX pupM-npounssoauTtenen. 1o 06yCnoBfeHo TeM, YTO
HeMUbl U UTanNbsSHLUbI BbiNyCKalOT BoAOrpenHoe obopyanosaHue,
alanTUPOBAHHOE K HALUIMM YC/TIOBUSAM.

Mpu BbIBOpE razoBoM KOJIOHKN HEObX0ANMMO 0bpaTuUTb BHUMAHUE Ha
Takue akTopbl, KakK:

* MMHUMAsNbHOE AaBJieHne BOAbl Ha BXOAe B ra30BYHO KOJIOHKY;

e AnameTp Tpybbl NOABOAKMN U AABMIEeHME B ra30BOM MarncrTpanu;

® KOJINYECTBO TOYEK ropsivyero sogopasbopa n ncnosblyemoe
CaHTexHun4yeckoe obopynoBaHue;

® MOLLUHOCTb nNpubopa n ero NPoON3BOAUTENTIbHOCTb;

e pa3Mepbl U KOHCTPYKTUBHOE UCMOJSIHEHMNE;

e BHEWHMIN BMA N LUeHa obopyanoBaHus.

N ewe cneanyet 3HaTb, YTO ANS BCEX BOAOrPENHbLIX NpnbOpoB ecTb
eanHoe npasuno: 1 kBT HarpesaeT Ao 25° C He 6onee 0,57 n Boabl B
MUHYTY. [Mo3TOMY, ecnm nmeeTcsa bonbwas NoTpebHOCTb B ropsayven soae,
HY>XHO BblbupaTb arperaTt 601bLLION MOLHOCTMW.

CoBpeMeHHble MoAeNn ra3oBbiX KOJIOHOK AOBOJIbHO CULHO OT/IMYALOTCS
OT CBOMX NpejllecTBeHHUU,. Hanpumep, TeMnepaTypa ropsiuen Boabl
noaAep>XXuBaeTcs Ha NOCTOSHHOM YpOBHe aBToMaTuyecku. B
MOAUMPULMPOBAHHbBIX KONTOHKAX AN 3TUX Lenen yCTaHOBNEHbI
MoZenupyroLwme ropesnkm, B KOTopbiX NOTOK BOAbI CaM ynpasnseTt

notpebneHneM rasa. [JoBosibHO NONyAsiPHOM CTana 31eKTPOHHAs



AVarHoCTMKa HencrnpaBHocTel. Pe3ynbTaTbl 06cneaoBaHus arperaTa
BbIBOAATCSA Ha AUCMIEN.
CaMble nonynsipHble TUMbl NPOTOYHbIX ra30BbIX HarpeBaTenen,

MMEILWMXCA HA POCCUNCKOM pblHKe, NnpeacTaBneHbl B Tabn. 56.

Tabnunua 56
OCHOBHbIEe TMNbIl ra3oBbiX BOAOFPEﬁHbIX KOJIOHOK
MHuHHMATBHOES
(PHpMa-HETOTOBRHTEN B Tun npudopa NABIEHHE BO-
ML, 4TM

MownoeTe 17—17,5 kBt {10—11 n/mun)

« [ynauepseTs {Poccus) MpoTon—IM 0,25
« [ynauepsets (Poccua) MpoTon-2 0,5
« [ynauepmeTs {Poccus) MpoTon—3 0,3
«Moras (Yexus) 5502 0,3
aProtermes (Yexua) I8 POP 0,5
«&. Duvals (Dpanuma) Opalis—10 0,3
almmergass (MTanmusma) Julius—10 1.0
«Elektroluxs { Ieeans) GWH 350 RN 1,0
«Bosns ([EpMmanus) WR-—275 0,1
«Vailants (Tepmanns) MAG OE 19 0,3

Mownoets 23—24 kBt (13—14 1/MuH)

3IA (Poccusa) BAT-23 0,5
«Morsa (Hexmns) 5502 0,5
«Proterms (Hexnsa) 23 POP 0,5
«5. Duvals (Mpanums) Opalis—13 0,3
slmmergass {MTanms) Julius—12 0,3
«Berettas (MTanua) Beretta—13 0,3
«Elektroluxs { Ll peuns) GWH 350 RN 0,1
«Bosns (TepManms) WER—2350 0,1
«Vallants (Tepsanus) MAG Premium 0,3

Mownocts 28—30 kBT (16—17 1/muu)

«Berettas (MTanua) Beretta—17 0,5

«Bosns (Tepmanns) WER—400 0,1




[@30Bble KOJIOHKW COCTOSAT U3 KOpryca, 3MeeBuKa, ra3oBoro u
BOASIHOrO peflyKTOpPOB U CUCTEM aBTOMaTUKKU, KOTOpble MpeKpallaT nogady
rasa npu CHWXeHWUWN faBfieHns BOAbl WU OTCYTCTBUM TSAMM B AbIMOXOAE.
CoBpeMeHHble MoAeNn KOTOHOK OCHALLeHbl TpeMs CTeneHs MU 3aWmThbl:

® OT Neperpesa;

e OT YTEYKM rasa rnpu yracaHuu rnaameHu;

e OT YyTEUYKM rasa rnpu oTCYTCTBUU TArM B AbiIMOXoae. HekoTopble
MOAeNn NMeKT AONOSHUTESIbHYIO 3aLluunTy

OT M36bITOYHOrO AAaBNEHMNSA UM OTCYTCTBUSA BOAbI B Tenn00bMeHHuKe.

PaHblle ra3oBble KOJIOHKWN pa3)Xuranamcb cnnykamu. Nponcxoamnio ato
TaK. 3aXOKeHHYI CMUYKY MOAHOCUMAN K 3anasbHUKY U OTKpbIBaau KpaH
nogayuv rasa. [asoBas ropesika 3axuranacb aBToMaTU4yecku nocne
OTKpbIBaHMS BOAOpPa3bopHOro KpaHa.

B coBpeMeHHbIX Mogensax CrnYku He HYXHbl. [a30Bble KOTOHKMN
OCHAaLLEeHbl Nbe30— WU/ 3/1EKTPOPO3XMIOM. B KONOHKaX, UMELWMX
3NEeKTPUYECKNIN PO3XMUT, 3anasbHUK HE rOpuUT, a ra3oBas ropeska HaynmHaeTt
paboTaTb aBTOMaTMYECKM NMocse OTKpbiBaHUSA Boaopa3bopHoro KpaHa. lMocne
3aKpblBaHWUS 3TOrM0 KpaHa ropeHmne npekpallaeTcsi aBToOMaTUYeCKu.

Bo MHOrnx crpaHax EBponbl Nbe30pPO3XUTI HE NOJIb3YyEeTCH
NONynsipHOCTbIO, MOTOMY UYTO M3-3a MOCTOSIHHOIO rOpPeHMs 3anasbHuKa
NPONCXOAUT NOBbILWEHHbIM pacxod rasa. bonee sKOHOMUYHbLIMU CYUNTAKOTCS
KOJTIOHKU, UMeloLMe 31EeKTPOPO3XKMUT.

[Nns yCTaHOBKM ra3oBOM KOJIOHKM B JOMe HeobXoaAMMO Hannyume:

® ra30BOW Marucrpanu;

e BOAOMNPOBOAA;

e OTAE/bHOIO BbITSXKHOIMO KaHana B AbiMoxoge. HekoTopble
COBpPEMEHHbIe MoAesIN MOXHO MOHTUPOBAaTb

npu OTCYTCTBUM AbIMOXOAA, T. K. OHWU UMEIOT 3aKpbITYIO Kamepy
CropaHusi, B KOTOPOM eCTb KOaKCUanbHbIM AbIMOX0[, BbIXOASLWMN Yepe3 CTEHY
Aoma. OTpaboTaHHble rasbl BbibpacbiBaeT HapyXy cneumanbHbl BEHTUNATOD,
a BO34YyX ANs ropeHus NocTyrnaeT no cneuuanbHon Tpybe. MNpu ycTtaHoBKe

Takoro o60pyZioBaHUa HEO6X0ANMO Cob0AaTh TEXHONOMMYECKMe npasuia m



cneanTb, YyTOoObI npoAYyKTbl TrOpeEHNA HE rnornagasnm B OKHa M KaHallbl

I'IpVITO‘-lHOVI BEHTUNALUNN.

HanonbHble rasoBblie BoAOHarpeBaTenm

OTn arperaTtbl MMEKT BO3MOXHOCTb HarpesaTb 60/iblIoOe KONNMYECTBO
BOAbl, CO34aBas HY>XHbIN ypOBEHb KOMdOpTa Npu A0CTaTo4HO BbicokoM KI.

HanonbHble rasoBble BoAOHArpesaTenn NpeactaBnsioT cobon
€MKOCTHbIE YCTPOMCTBA, B KOTOPbIX 06beanHeHbl ABe PYHKLUUN — HAKOMNeHue
ropsiden BoAbl U ee HarpeB C NOMOLLbI AOCTAaTOYHO MOLLHOM ra3oBoOw
ropenku. Hanpumep, BogoHarpeBaTenb ob6bemMoM 150 1 MoxeT obecneunTb
ropsyen sogon 3—4 BoaopasbopHbIX KpaHa.

Takoro poza BogoHarpesaTesnn MOXHO MCNOb30BaTb U KakK
OTOMUTENbHbIN KOTeN. MI3roTaBnmBaloTCsl OHM B BUAE HanosbHOro baka
umnuHapuyeckon dopmbl. Hakonuntenb 6aka MMeeT HapyXXHoe yTernseHue.
BHyTpn 6aka BbINOSIHEH BOAO-BOASIHOW TEMN/I00O6MEHHUK, BOAY B KOTOPOM
rpeeT ropesika, paboTtarouwas Ha rase uim XuUaKom Tonauee.

HanonbHble oborpeBaTenm ocHaweHbl NpubopamMmu yrnpaBneHmns u
CUCTEMOMN aBTOMaTUYECKON 3aluMTbl C NOABEAEHHOM K HUM Mo AaBIEHUEM
X0NnoAHOM BOAOM. 3aTeM 3Ta BOAa NOC/e noaorpesa pacnpenensercs no
BOAOPa3b0OpHbIM TOUKaM U NOAAETCH Ha BEepXHMe 3Taxn. BHyYTpeHHMnEe CTeHKHN
6aka nMerT 3aWNTHbIN MPOTUBOKOPPO3NOHHbLIN CNOWN.

HanonbHblie oborpeBaTtenn 6biBatoT o6bemoM oT 80 ao 280 n.

BHEKTPVI‘-IECKME BOAOHarpeBsartenm

OTu arperaTtbl CTaHOBATCSA BCe 6onee nonynspHbiMmn B Poccuun. MNpu nx
yCTaHOBKe He TpebyeTcsa yCcTpanBaTb BbITSXHYIO Tpyby, BbibupaTb
nogxoasuee nomeweHne n np. Ana 6ecnepebonHon pabotbl Takoro npnbopa
AOCTaTO4YHO BbINOJIHEHUS BCEro ABYX YC/IOBMW: CBOeBpeMeHHas nogada
X0N0AHOM BOAbI U CHAabXeHue 31eKTPUYeCKOW SHepPruen.

CoBpeMeHHble an1eKTpuyeckme BogoHarpesaTtenun Aenarcs Ha:

e HakonuTenbHble (6e3HanopHble N HAaNopHbIE);



® NPOTOYHbIE.

be3HanopHble HaKoNUTesibHble HarpeBaTenm

Takoro poga BogoHarpeBaTenn NpeacrtaBnstoT cobon arperat o6beMOM
5—50 n n npeaHa3HayeHbl Ans ropsayero BoAocHabxeHnsa ogHom
BoAopa3bopHOM ToukKn. Kak npaBuno, UX ycTaHaB/IMBAlOT B TEX MecTax, rae
nMmeeTcs Hebonblwas NOTpebHOCTb B ropsiyen soae. NMNoCTOAHCTBO U
pPEerynpoBKy TeMNepaTypbl OCYLLECTB/ISIET TEPMO3IEKTPUYECKOE perne,
KOTOpPOE MN/IaBHO HAaCTpaMBAET arperaT Ha HY>XHbllA NOKa3aTesNb.

BoooHarpeBaTenn MOXHO YCTaHAaBNMBATb M Ha4 PakKOBUHOW, U NOA HEW.

Boaa nocTynaeTt B HEro M3 BOAOMpPOBOAA.

HanopHble HakonNUTeNbHbIE HarpeBaTenm

OHu bbiBatOT 0o6bemMoM o1 15 go 1000 n v NnpegHa3HayeHbl 414
obecneyeHuns ropssyen BoAON HECKONbKMX BOAOPA3bOpHbIX Touek. [1pu 3TOM
caMm BoAOHarpeBaTesb U noasoasiwumne Tpybbl BCcerga HaxoaaTcs nog
AaBNeHneM, nMerLemMcs B BoOAONPOBOAHOMN CUCTEME.

ArperaTtbl U3roTaB/MBaOTCA B ABYX BapuaHTax: HaMNosbHbIN M
HacTeHHbIW. HacTeHHble annapaTbl 06beMoM 200 N1 MOryT KpYr/li0CyTOYHO
CHab>aTb ropsiyen BoaON HEBOMbLUYH CEMBIO.

MpuHUMN paboTbl HAKONUTENIBHONO BOAOHArpeBaTens aHaaormyeH
paboTe TepMoca ¢ nogorpeBoM. bak HanNoMHAKT BOAOM U3 BOAONPOBOAA U
NOAKAOYaT K anekTpoceTu. Mo mepe ucnonb3oBaHUsa ropsyen soabl 6ak
aBTOMaTM4YeCKM 3anoSIHAEeTCS BOAOW NoA AENCTBUEM AABIEHUS B
Bogonposoge. C NoMoLbIO perynsaropa ycraHasnmMBaeTcs Tpebyemas
TemnepaTtypa (35—85° C). lNocne 3Toro HarpeBaTesIbHbIN 31IEMEHT HAaUYMHAET
rpeTb BOAY.

Ha poCCMNCKOM pblHKE MMEEeTCSs MHOXEeCTBO BUAOB BOAOIPENHOIO
obopyaoBaHus, Tak 4to nogbop HeobxoAMMOro arperata Nno MOLWHOCTH,

€MKOCTW, AN3aMHY U APYIrMM NapaMeTpaM He COCTaBASeT NMpobem.



Ona oaHOda3HbIX 3N1EKTPUYECKNX CETEN BbINMyCKaAKTCS
BoAoHarpesaTenu MowHocTblo 1—4,5 kBT, a ang TpexdasHon — 6 KBT 1
Bblle. HekoTopble MOAENN MMEKT CEHCOP TEMNJ0COAEPXKAHUS, KOTOPbIN
pacnosioXeH no Bcen BbicoTe 6aka. IToT Nnpubop BblaaeT MHPOPMALMIO O
HanMumu ropsyen soabl B 6aKke Ha AaHHbIA MOMEHT.

CaMbIM rnaBHbIM 3/1EMEHTOM BOAOHarpeBaTens ssnsetrca 6ak. Ecnm oH
npuaeT B HEro4HOCTb, TO €ro He PEMOHTUPYIOT, @ BblbpacbiBalOT M NOKyNatoT
HOBbIN.

MockonbKy Npu aKcnsyaTaummu BogoHarpesaTtensa HanbosbLluas
Harpyska npuxoaumTcst Ha BHYTpeHHMEe CTeHKKM 6aka, To 3To cnocobcTByeT
6bICTPOMY ero nsHocy. B kauecTse HebnaronpuaTHbIX (akTOPOB BbICTYNatoT
AaBneHne, pe3knin nepenaj TemnepaTtyp, arpeccmBHble BewecTsa,
pacTBOpeHHble B BOAe, U Np.

B cBS3M C 3TMM MHOrme pupMbi-npomsBoanTenmn ocoboe BHMMaHMe
yAenstT uMeHHo 6aky BogoHarpesaTenen. B kayecTse 3allMTHOIO C/0S
NPUMEHSIeTCS 3Masib, CNOCO6 NMPUroTOB/IEHUS KOTOPOW KaXXAbl N3rOTOBUTESb
OEPXUT B CTPOXKANLLEM CEKpeETE.

Creknodapdop ncnonbsyercsa Ansg obpasoBaHns 3alWMTHOINO CNos yaue
ApYyrux. DTOT MaTepuan A4osroe BpeMs NpoTUMBOCTOUT KOPPO3UKU, HO UMeeT
OAWH CYLLeCTBEeHHbIM HeAOCTAaTOK: MOBbILEHHYIO XPYNKOCTb Mo AeNCTBUEM
BbICOKOM TeMnepaTypbl. B pe3ynbTate TEPpMUUYECKNX HAMNPSXEHUIN Ha
cTeknodapdope NoSABASAKTCS TPELUMHbI U CO BPEMEHEM CNOW paspyluaeTcs,
4YTO NPUBOAUT K BbIXOAY M3 CTPOS BCEro arperara.

OManun obnagatoT BbICOKOW MIACTUYHOCTbIO, MEHee NoABepPIXKEHbI
pacTpeckmeaHuio. N103ToOMy BogOHarpeBaTenm, MMerLwme aManesbin
3aWMTHBIA CNOWN, AONbLUe CryXarT.

TuTaHoBas aManb 6blna paspabotaHa pupmon «Ariston». TuTaH
ABNSIeTCS OAHUM M3 CaMbIX NMPOYHbIX METaIJIOB, UMEET BbICOKYO
KOPPO3NOHHYO CTOMKOCTb Npu A0BO/bLHO HEGONbLLLON Macce. TUTaAH YCTONYMB
K BMOXMMUYECKUM npoLeccam, Npomcxoaswmm B BoAe, NO3TOMY €ro MOXHO
CMesio UCNonb30BaTb, T. K. OH 6e3BpeAeH ANns YyenoBeyeckoro opraHmiama. K
CNOBY, TUTAH UCMOMBb3YIOT AaXe ANs NpoTe3npoBaHUA BHYTPEHHUX OpraHoB

npn nx mMMmnaaHTaunn.



TuTaHoBas 3Masb, UCMOSIb30BaHHAsA A1 HAHECEHUS 3aWMTHOro Cros,
obpa3yeT o4eHb POBHYIO MOBEPXHOCTb. DTO 3HAUYUTENbLHO YBenmymBeaeT
rMMrMeHNYHoCTb baka, T. K. Ntbble MMKPOMNOpbl CTAHOBATCSA Npubexuem
60n1e3HeTBOPHbIX MUKPOOPraHU3MOB.

TuTaHoBas aManb obnagaeT NAacCTUYHOCTbLIO U Slerko
npucrnocabnuBaeTcs K UMKANYECKUM U3MeHeHUAM obbeMa baka (yBenunyeHune
Nnpu HarpeeBe 1 yMeHblUeHWE NpU oxNaxaeHwuun). [ipyrve amManm B 3TOM C/iy4dae
MOryT MOTpecKaTbCs.

®upMbl-NpomnsBoaMTENN BoAOHArpesaTtenenm ¢ 6akoM, MMerLWwmm
TUTAHOBbIN 3aLUNTHBLIN CNOW, rapaHTUPYIOT NOTPebUTENSAM, UTO CPOK CNYXObI
nx arperaTtoB cocTtasngeT 7 net. OCTanbHble BOAOHArpeBaTenun, Kak npasuo,
CNy>XaT TOSIbKO OAWH roa.

Mpu BbIbOpEe HakKoONUTENbHOIro BOAOHarpesaTens cneayer
PYKOBOACTBOBaTbLCS peasnibHOM NOTpebHOCTbo B ropsiuen sBoae. Ecnu 6biToBblE
HY>XAbl ceMbn 6onblne, TO Manbin 06beM BogOHArpeBaTens He CMOXeT UxX
BO3MeCTUTb. B cnyvae, koraa arperaTt nMmeeT 60/bLY0 HAKOMUTENbHYHO
€MKOCTb, @ ropsiyen BoAbl pacXxoAyeTcsi HEMHOro, noTpebytoTcs
AONONHUTE IbHbIE 3aTpaTbl Ha oborpes ropsiyen BoAabl. HacTUUYHO MOXHO
pewnTb 3Ty npobnemy Tennounsonsauymen 6aka, Kotopas NO3BOSINT COXPAHUTb

TEMNJO0 B TEYEHNE AOBOJZIbHO MPOAO/IKNTEJIbHOIO BPEMEHMN.

NMpoTo4yHble BOAOHaArpeBsartenm

OHW HarpeBatoT X0s104HY0 Boay A0 60° C cpa3y nocne BKIYEHUS.
MpoTo4yHble BoAOHaArpesaTenn obnagatot HebonbWMMK rabapUTHbIMU
pa3MepaMu U MOryT HarpeBaTb HEOrpaHUYEHHOEe KOJIMYEeCTBO BOAbI.

MpuHuun paboTbl TAKOro TUNa arperaTtos cneayowmin. Boaa
HarpeBaeTcs, Npoxoasa yepes Konby, BHYTPU KOTOPON CMOHTUpPOBaHa
cnupanb nnn TOH. Nmes Hebonbline pa3Mepsbl, 3Ta cuctema crnocobHa
HarpesaTb A0 38° C no 14 n BOAbI B MUHYTY.

K 4OCTOMHCTBAM 3TUX BoAOHarpesaTesnen MOXHO OTHECTMU:

® NCMOSIb30BaHNE 2NEKTPUYECKOMN SHEPrnm novTtmn 6e3 noteps;

e OTCYTCTBME OFPaHUYEHUNIN B MECTE YCTAHOBKMU;



Hanumume ropsyen Boabl B 060N HYXHbIM MOMEHT;

MPOCTOTY MOHTa)a M MUMHUMYM 3aTparT;

3KO/IOrMYHOCTb, OTCYTCTBME LUYMOB U 3araxos;
® OTCYTCTBME OTKPbLITOro njameHu.

Mpu BbIBOpE NPOTOYHONO BOAOHArpeBaTens HY>XHO pyKOBOACTBOBATbLCS
peanbHON NOTPebHOCTbIO B ropsyen Boge U BO3MOXHbIMW OFPpaHNYEHUAMN
3NeKTPUYECKOM MOLHOCTU. ECNM TakoBbIX OFpaHUYEHUIN HET, TO
BoAoOHarpesaTesb MOLWHOCTbIO B 12 KBT obecneunt pasgenbHoe
BogonoTpebneHne B BAHHON KOMHaTe U KyxHe. lNMpn Manon MOLLHOCTH
arperarta oH MOXeT obecrne4ynBaTb ropsiuen BoAOW TONIbKO OAMH KpaH.

Ecnn B npmnbope ycTaHoOBIeHa OTKpbITas cnmpanb, TO HYXHO
NCNosb30BaTb €ro A/ HarpeBa XeCTKOW BOAbl, T. K. MEHbLUE LLaHCOB
ocaxaeHusa Hakmnu. TOHoBble HarpeBaTenu NPUMEHSIIOTCA Npu BoAE,

MMelLWen B CBOEM COCTaBe MHOIo BO3a4yXxa.



Fnasa 7

Tennousonsayuma MHXXEeHEepHbIX KOMMYHMUKaLUM

B nocnegHee BpeMs Ha pbiHKe nosiBnseTcs sBce 6onblie u 6onblue
HOBWHOK B 06/1aCTV TENNI0U30ASLMOHHBbIX MaTepunanos. Ho MHorume
crneuvanunucTbl U BRagenblbl 3aropogHbiX A0OMOB MO NPUBbIYKE MOJb3YHTCS
CTapbIMMN TEXHOMOIMMSAMM TENI0N301UMn TpybonpoBoaOB N APYTrUX
KOMMYHMKaumin. CnyyaeTcs, 4TO NponcxoamT n HaobopoT, T. €. CTapalTcs
MCNONb30BaTb HOBblE MaTepualsbl, HE YUUTbIBAs UX TENJOTEXHUYECKNX U
3KCNMyaTauMoOHHbIX KayecTB. Takas cTpaTterms ypesarta yXyAaweHnem
TEN0MU3018UMU U NpUBOAMT K 60NbLLIMM NOTEPSM Tenna.

Bblbupasa ang tennonsonsaumm KOMMyHUKaAUMM T€ UK UHbIE
MaTtepuansl, cneayet obpalatb BHUMAHME HE TOIbKO HA NMapaMeTpbl «LUeHa —
KayeCcTBO», HO U OLEHMBATb YC/0BUSA, B KOTOpbIX 6yayT paboTtatb ceTu, a

TaKXe TernJ1I0TEXHNYECKNE XapaKTEPUCTUKN TEMTOHOCUTENSA.

OCHOBHbIe pekoMmeHgauum no Bbl60py TEN/MTON30ONALMNOHHOIO

MaTepuana

Nmesa maccy npeanoXeHun, HeOMbITHbIM NOTpebuTenb 3a4acTyto
NUCNbITbIBaeT TPYAHOCTM Npu BblIGOpe TOro UM MHOMo TEMOU30/ALUMOHHOIO
MaTepuana. bbiBaeT, YTO MOKynaeTcs COBCEM He TOT MaTtepuasn, KOTopbli
TpebyeTcq. Yalle Bcero BMHoBaTa B 3TOM HaBA34YMBas peksama. B
peKflaMHbIX pPosInKax u 06bABNEHUAX YACcTO AAaeTCsa He4oCTOBepHas
nHpopmaums. 3a obMaH nokynaTenst HUKTO OTBETCTBEHHOCTU He HeceT.

Kaxxabln npoaaseL, cTapaeTcs ybeamTb nokynaTtesd B TOM, YTO ero
ToBap nMmeeT cepTuduKaT KadecTsa. YTobbl B 06WWKMX YepTax pa3obpaTbCcs B
3TOM BOMpocCe, CTOUT HEMHOro nogpobHee OCBETUTbL €ro.

Ceptndukaumsa boiBaet obs3aTenibHas n nobposonbHasa. B nepsom
cny4yae Tenaom3oNsuMOoHHbIN MaTepmnan obsa3aTesibHO NPOBEPSIOT Ha
COOTBETCTBME €ro CaHMTapHbIM HOPMaM M 3KOSIOMMYECKMM rnapameTpam.

Tak)xe npu 3TOM BUAe cepTudmKaunm Mmatepuan NpoBeEPSIETCA Ha MOXAPHYIO



6e3onacHoOCTb. B cBA3M C 3TUM cepTuUdmKaTbl HA COOTBETCTBMUE
MexayHapoaHbiM cTaHgaptam MCO 9001, 9002, 9003 (a ¢ 2001 r. Tonbko
MCO 9001) oTHOCATCH TONBbKO K CUCTEME KadecTBa Npeanpuatus, a
TEXHUYECKNE XapaKTEPUCTUKN MaTepuana He YYNTbIBAOTCS.

Bce TexHu4yeckune u aKkcnayaTauMoHHble NapaMeTpbl MaTepuana
npoBepsaTca Npu A406poBoAbLHOM cepTudunkaumn. NMoatomy, npexae yem
caenaTb OKOH4YaTesIbHbIM BbIOOP B NOMb3y TOro UM MHOrO MaTepuana,
cnenyeTt NpoBepuTb, KaKoro poga ceptudukaumns boina nposeseHa, u
O03HaKOMWUTbLCH C ee pe3yfibTaTaMu.

[JobpoBonbHasa cepTndmKkaumna BrkatoyaeT B cebst He3aBUCUMblE
NPOBEPKU N UCMbITaHUS, MO pe3y/bTaTaM KOTOPbIX AO/KHbI 6bITb 0OPOPMIIEHbI
COOTBETCTBYHOLLME aKTbl U MPOTOKONbI.

CaMbIMK NONYNSPHBIMU U LUMPOKO UCMNOJSIb3YEMbIMU MaTepuanamu,
MMELWMMNCA HA POCCUNCKOM pblHKE, SIBASIIOTCS:

* MUHepasibHas BaTa;

® CTEK/IOBATa;

® MEeHONoNINypeTaH;

® BCMEHEHHbIN CUHTETUYECKNI Kaydyk u np. Kaxabin n3
nepeyvyncneHHbIX MaTtepnanoB MMeEeT CBOIO

obnactb NMPUMEHEHNA, obnagaer 4OCTOMHCTBaAMM U HeaOCTaTKaMM.

MuHepanbHas BaTa

OTO WMPOKO NPUMEHSAEMbIN TeNI0M30NSLMOHHbIN MaTepuan ans
yTenneHmns MmarncTpasibHbliX TEMNOBLIX ceTen, TpybonpoBoaoB U Np. BHeLWwHMI
BMA KOMMYHUKaUNN, N30JIMPOBAHHbIX MUHEPANOBATHbIMKU MNAUTAMKU, KOTOpbIE
3aTeM MoKpbIBAOTCA DOJSIbron, OCTABMSET XenaTtb Jy4ylero.

MunHepanoBaTHbl€ MAUTbI BbIMYCKAKTCHA HE TONIbKO POCCUNCKUMM, HO U
3apy6eXxHbIMU U3roTOBUTENSIMU. XOPOLLO U3BECTHbI MaTepuasbl C TaKUMU
Ha3BaHUSMU, KaK:

e «Pyd 6atc»;

o «beHTM baTC»;

e «®acapn b6aTtc»;



o «JlanT 6aTtCc» U T. A.

Onsa nzonaumm Tpybonposoaos 6bin pa3zpaboTaHbl U BbiNyCKAKOTCA
CepUMHO MMHepanoBaTHble LMANHAPLI AnamMmeTpoM 18—273 MM. N3onauus
Tpy60onpoBOAOB TaKMM BUAOM MaTeEpUasioB AOBOSIbHO 3HAUYUTENIbHO CHUXAET
3aTpaTbl TpyAa M BpeMEHU, NpU 3TOM KAyeCTBO MONy4aeTCcsd OY4EeHb XOPOLUUM.
Tennon3onaumMoHHble UMANHAPLI — 3TO OAMH U3 CaMblX COBPEMEHHbIX
M30MSUMOHHBIX MaTepuanos, MMerLWwmin MoagnduLmMpoBaHHbIe
TenNOoTEXHNYECKNE XapaKTEPUCTUKN.

Mpon3BoasAT Takon Mmatepuan U3 MMHepasbHOM BaTbl, NOJYYEHHOW U3
pacnsiaea ropHboix nopog. Cblpbe AN U3roTOBNEHUS LUANHAPOB NPOXoAUT
CTPOrmi KOHTPOJIb NO pagnaunoHHOM 6e30nacHOCTU U cepTudnumMpoBaH Kak
MaTepuan nepBoro knacca. OH He BblAenseT B npouecce akcnayataumm
BpeAHbIX, HEMNPUSATHO NaxXHYyLWMX BELLECTB, YCTOMUYMB K BO3rOpaHuio 1
B3pblBaM.

MunHepanoBaTHble UMAMHAPbLI CHAGXEeHbl rTMriMeHNYeckuM 1 nNoXKapHbIiM
cepTMdunKaToM, UX MOXHO NpUMEHATb B Poccmnmn 6e3 BCAKMX OrpaHUYeHunn.
OHUM NpuMeHsatTCa ana Tensonsonaumm TpybonposBoaoB Npy HAA3EMHOM U
noasemMHon npoknagke. C HUMK nerko pabortaTb, T. K. OHWU UMEIT Hagpe3 no
BCeW ASINHE, Nerko 3akpennastTca Ha Tpybe C NOMOLUbIO KAUMC Uun
a/IlOMMHMEBOIO CKOTYa. LIMnmnHApbl Nerko Hapes3akTcs Ha KyCckun Tpebyemon
ANnHbI. TeMnepaTypHbIM AMana3oH Takoro Matepuana konebnercs B

npeaenax ot —180 go +600° C.

CUMHTETUUYECKNN KayuyK

Ans n3onaumm CUCTEM BEHTUAALMM U KOHOANLUMOHUPOBAHUS,
XONOAMNbHbLIX YCTAHOBOK U APYrnxX, TaK Ha3blBAeMbIX XO/I0A4HbIX, 06BHEKTOB
NCNONb3yeTCs BCMEHEHHbIN CUHTETUYECKUA KayuyK.

[JOCTOMHCTBaMM 3TOro M30NSALMOHHOIO MaTepuana aBnstoTCs:

® MpeKpacHbie TEMJION30MALUNOHHbIE KAaYecTBa;

® HAAEXHOCTb B paboTe;

® MOJIHaAaA repMeTUYHOCTb U30NALMOHHOIO Cno4.



Mpn BbINOAHEHUN N30ASALMOHHBLIX PpaboT NPOM3BOAUTCSA CKIENUBaHUE
BCMEHEHHOr0 CUMHTETUYECKOro Kaydyka. [1py 3TOM BO3HUKAET Tak
Ha3blBaeMOE B3aMMHOE NMPOHUKHOBEHME NOBEPXHOCTEN, T. €. NoNy4vaeTcs
3 deKkT XonoaHOM cBapku. B pe3ynbTaTe WBbl UMEKOT NMPOYHOCTb, BO MHOIO
pa3 npeBblakoLLy0 NPOYHOCTb CaMOro Matepuana.

CaMbll rnaBHbIN HEAOCTATOK 3TOro0 Marepuana — 4OPOroBuU3Ha.

MeHononuaTuneH

MeHoMoNMN3TUNEH HAMHOIO AELIEB/E, YEM BCMNEHEHHbIA CUHTETUYECKUI
Kay4dyK, HO 061acTb ero npuMeHeHuns orpaHmyeHa. OH MMEeEeT HU3KYI0
COMPOTUBNSAEMOCTb NMPOHUKHOBEHMIO BOASIHOrO Napa, YTo He AaeTt
BO3MOXHOCTU UCMOJIb30BaTb €ro Npu U30onsUun «X0N0AHbIX» 06 bEeKTOB.
Kpome 3Toro, npu NnpuMeHEHNM 3TOro Matepmana HEBO3MOXHO A0OUTLCS
MONTHON rEPMETUYHOCTU U30JIALMOHHOIO CNOS, @ 3TO BEAET K 3HAYUTESIbHbIM
TENNOBbIM NOTEPSIM.

CyLeCcTBEHHbIM HEAOCTAaTKOM NEHOMNONIM3TUIEHA ABNSETCS
HEBO3MOXHOCTb KaQ4YeCTBEHHOIO CK/IEMBAHUSA CTbIKOB. B npouecce
3KCMnayaTauuu WBbl MOryT pacK/eMBaTbCs, NPMBOAS K HEMraTUBHbIM
nocneacTemsaM. PasrepMmeTtunsaums CTbiIKOB BO3HUKAET M3-3a YCaaKu
MaTepuana. B cBA3u € 3TUM TENOMU30NALNOHHBIA CNON HYXAAETCHA B 4aCTOM
PEMOHTE, BbI3blBasi AONO/IHUTENbHbIE TPYAOBbIE U (PUHAHCOBbLIE 3aTpaThl.

MpeononeTb 3TN HEAOCTATKN MOXHO, MPUMEHSS TENTOM30NSALMOHHbIE
Tpy6bl N3 nonuatuneHa. MNMonnatmneHosble TPybbl BMECTe C JIMCTOBbIMU
MaTepmanaMmm n HeobxoaAMMbIMN aKCceccyapamMmum COCTaBMAT eanHYH
YHMBEPCAIbHYI CUCTEMY U30MSUUN PA3/IUYHbIX MHXEHEPHbIX KOMMYHUKALUMWNA.

LLinpokoin nonynsspHOCTbIO MEHOMNOAUSTUIIEH NOJIb3YETCSA MOTOMY, UYTO
NEerko n 6bICTPO MOHTUPYETCH, CPAaBHUTENIbHO HEAOPOro CTOUT U T. A.
MonnatmuneHoBble TPybbl MOXHO MCMNO/b30BaTb M Ha BHOBb MPOK/1aAbiBaEMbIX,
M Ha yXXe OENCTBYIOLWNX cucTeMax. Tpybbl MMEIOT 3alesnKy, YTO OYEHb
yAobHO, ocobeHHO B Tex MecTax, rae Nnpou3BoAUTCS MNOCTOSIHHbLIN AEMOHTaX

n3onaummn.



Mpexae 4eM BbINOSHATb TEMN/ION30MSLUMI0, U30NSLNOHHbIE TPY6bl
pa3pe3atoT Nno TEXHOIOMMYECKOMY LBY, YTOObI NOCAe OKOHYaHMSA paboT
cKknenTb 3Tn paspe3bl. Ocoboe BHMMaHNE HeEOO6XOAMMO yaAenAaTb CO34aHUI0
HeboNbLWOro HaTsara B CTOPOH npeablaywero CTbika. 2TO AenaeTcs Ang Toro,
4TO6bl KOMMNEHCMPOBATb BO3MOXHYIO YCaaKy NonuaTuneHa. BoinyckatoTcs

Tpy6bl ANMHOM NO 2 M.

Tennounsonauua Hapy>Hbix Tpy6onpoBoaos

BbinonHeHne gaHHOM onepaumm HeobxoamMo Ans Toro, Ytobbl CHU3NTb
TenaonoTepu B oTONUTENbHbIX TpybonpoBoaax, a Takxe AN rnpeaoxpaHeHuns
X OT 3aMep3aHuns. Ecnu Ha yyacTke BO3BeAEHO O4HO CTpoeHue (XKUomn
AOM), TENJ0MN30NPOBaTb HYXHO TO/bLKO TpybonpoBoA NOAKIYEHUS K
LeHTpanM30BaHHbIM KOMMYHUKaUNSAM. HO ANng Xo35geB, MMEKLWMX Ha yYyacTKe
Xunom aom, 6aHio, rapax, Tenamuy, KpbiTbln 6accerH n npoyme CTpoeHus,
npobnema Tennosoun nlonaumm Tpyb BeCcbMa akTyasbHa.

HeT cMbicna npoknagbiBaTb JIOKASbHYO OTONUTENbHY0 CUCTEMY ANS
KaXAoro CTpoeHus, a naoxas Tenaom3onsumsa co3gacTt AOMNOSIHUTENbHbIE
3aTpaTbl Ha oTorsieHne. B HEKOTOPbIX CNy4YasX HeKayecTBeHHas u3onauus
MOXET NPUBECTU K aBaPUMNHbIM CUTYaLUSAM — 3aMOpPaxXMBaHU

TpybonposoaoB.




Puc. 94. Yknaaka otonuTtesnbHbIX TpybonpoBoAoB B NOTKU: 1 — f1I0TOK; 2
— onopsbl nog Tpy6bl; 3 — KpenneHune Tpy6; 4 — Tpyba; 5 — naonauus; 6 -
naMTa nepekpbiTus; 7 — rpyHT

Kak npasuno, TpybonpoBoa X0/n04HOM0 BOAOCHabXeHUs 3arnyonstoT
HUXKe TOYKM NpoMep3aHUA FPyHTa, @ TPACCbl OTONUTENbHbIX CUCTEM
yKNaabliBatoT B Xene30beTOHHbIe IOTKKU, yTenaa nx Kaknm-anbo
TENOU30/SUMOHHBIM MaTepuanom (puc. 94).

O6bI4HO NPOU3BOAAT U30MAUNIO CTaNbHbIX TPYO, CTbIKN KOTOPbIX NMpuU
MOHTaxe cBapuBatoTcs. lMocne cBapKu CTbIKM 3a4uMLLAOT U N30anpYIOT. Ecnn
Tpy6onpoBoOA BbIMOMHEH U3 MeAHbIX MW MeTannonoanMepHbIX Tpyb, ero
MOXHO NpoKfnaabiBaTb B rpyHTe 6€3 6eTOHHOro foTka. [ns atoro Tpyo6shl
npeasBapuTesnibHO U30/MPYIOT, MOMeLLatoT B obcagHble N30NSLMOHHbIE TPYObl
13 0cob0 NAOTHOrO NONM3TUNEHA, YKNAaAbIBAKOT HA C/I0M U3 Necka, a 3aTeM
3acbiNaloT Neckom Ha rnybuHy He MmeHee 20 cM. MMony4deHHbINn cnou
YNJIOTHAT € 06enx CTopoH oT Tpybonposoga. ocne 3Toro TpaHLweo
3aKanbIBatoT, 3acbinas 0bblYHbLIM FPYHTOM, YMNJIOTHAS €ro C/10M 3a C/I0eM.

Takon cnocob MOHTa)xa m Tenaomnsonsaymm TpybonpoBoaoB BeyeT 3a
cobon 6onbwmne 3aTpaTtbl BPEMEHU U CU, MOTOMY UYTO NPUXOANTCH BbIHUMATb
6onblIoe KONMYeCcTBO rpyHTa. N36exaTb 3TOro MOXHO, eC/in UCNOo/b30BaTb
HOBENLNEe TEXHOSIOMMN, KOTOpble COBCEM HeZaBHO MOSIBUIMCb HA POCCUNCKOM
pbIHKE.

Tpybbl «Ecoflex» — 3To cynepcoBpeMeHHbIM MaTepuan, Aatowmm
BO3MOXHOCTb pelunTb BCce NpobaeMbl, CBsA3aHHbIE C TPAaANUNOHHbLIM
MOHTa>XOM JIOKasIbHbIX TEMJ0CeTeN B NOTKaxX. HaaexHasa nsonaumnsa atux Tpy6
Mno3BOJSIET YKaablBaTb X B PYHT Ha rnybuHe Bcero B 40—50 cM. B
HEKOTOPbIX CAy4Yasax UX NMpoKaaabliBalOT Aa)ke MoBepx rpyHta. 2Tum Tpybam
HEe HY>XXHO AOMNOJIHUTEIbHOIrO yTenaeHus.

BoinyckatoT nx B 6yxtax ot 100 go 200 M. [laHHble Tpybbl
npeagHasHadeHbl AN YCTponcTBa oAHOTPYOHbIX (AN XON04AHOro Unm
ropsiyero BogocHabxeHus) n MHoroTpybHbix cmctem. B oaHoM Tpybonposoae
«Ecoflex» moxeT 6bITb A0 YeTbipex Tpy6. [NOCKONbKY OHW MOCTaBASIOTCS B
byxTax, To He TpebyloT MOHTaXHbIX COeANHEHUN, a 3TO, B CBOIO o4epeab,

3HA4YNTEJIbHO YBENNYMBAET HAAEXHOCTb ceTen.



21K Tpybbl 061a4a0T NOBbLILWEHHON TMOKOCTbLIO, YTO NO3BOISET NJABHO
06xoanTb BCTpevatowmecs npenaTcTBua (3TO ToXe ynpowaeT MOHTax).
EcTecTtBeHHO, YTO CTOMMOCTb 3TUX TPY6 3HAUNTENbHO BbiWE, YEM
TpaAMUMOHHbIX. HO, yunTbiBas 60/bLUYH0 SKOHOMUIO HA MOHTAXHbIX,
M30/SUMOHHBIX U 3eMNSHbLIX paboTax, LeHa KOMMNeHcnpyeTcs. 3aTo
HafeXHOCTb cncteMbl «Ecoflex» ouyeHb BbICOKA, @ CPOKM MPOKIaaKu
Tpy60onpoBOAOB COKpALLAOTCS B HECKO/bKO pa3. [1g npon3BoACcTBa
MOHTaXHbIX paboT He TpebyeTcsa cneunanbHOro MHCTPYMEHTa Uin
KBanndmnkaumm MoHTaXKHMKaA.

Tennounsonaums «Thermaflex». Komnanuna «Thermaflex» npeagnaraetr
nokynaTesigiM WMPOKUN BbIGOP TEMTOM30ASLUMOHHbBIX MaTepnanos,
npeagHasHavYeHHbIX AN OTONUTENIbHbIX, CAHTEXHUYECKUX, BEHTUASLMOHHBIX U
npoumnx Tpyb6onpoBoaoB.

Camas nonynsipHas cepusa «Thermaflex FR» BkntodaeT B cebs nATb
BapWaHTOB TeNJA0U30/ISAUNMOHHbIX MaTepmnasnoB, U3rOTOBEHHbIX U3
BbICOKOK@4YeCTBEHHOIO NMOSIM3TUEHA C 3aKPbITON SSHENCTOU CTPYKTYpPOW:

1. «Thermaflex FRZ» — TpybHble 060104YKM C NPOAOALHbLIM HAAPE30M,
npeaHasHavyeHHble 4N U30a8UMKM KaK cTapbliX, TaKk 1 HOBbIX Tpy6onpoBoaoB.

2. «Thermaflex FRZ-A SmartLine» — TpybHble 060/104KN C BHYTPEHHUM
anameTpom 12—42 MM, C CaMOKNerLWMMCsa C/1I0eM BAOIb NPOAOSIbHOIMO
Hagpesa.

3. «Thermaflex FRM» — TpybHble 060104KN C 3aMKOM-3aLLENKOMN.

4. «Thermasheet FR» — Tennon30n894MOHHbIE MaTbl, NpeAHa3HAa4YeHHble
AN N30M18UMM KaHaANoB C KPYr/ibiIM N NMPSIMOYTOfIbHbIM CEYEHMEM.

5. «Thermaduct FR» — Tennon3onsiuMoOHHbIE NEHTbl C 3aMKOM-
3aLesIKon.

B nocnegHee BpeMsa nosiBunach ewe ogHa HOBMHKA (UpMbI
«Thermaflex» - nsonsumoHHbIN MaTepmnan «Ther-macompact»,
npeaHasHavyeHHbIW Ang yknagkm Tpyb B 6eToHe, BHYTpU CTEH U nonos. B
KpaCHbIA LBET BblKpalwleH BEPXHUA 3aWMTHbIA CI0M 3TOro matepuana,
NnpefoxXpaHsLWMN ero OT arpeCCUBHOMO BO3AENCTBUS BNarnm U MexaHm4yeckmnx
nospexaeHun. NMocKonbKy TENIOU30AMNPYHOWMIA CNON MMEET AOCTAaTOYHYIO

TONWWHY, BbICOTY CTAXKWU MOXHO 3HAYNTEJSIbHO YMEHbLLUUTD.



MpunoxxeHusn

Mpuno)xxeHnue 1

B HacTosiwee BpeMs MHOrve Bragenblbl 3aropogHbiX AOMOB CTPOST Ha
CBOMX Yy4yacTkax 6aHu. KOHe4yHO, pa3Hble nwaun npeanovTeHne oTaatoT
pa3HbiM 6aHaM, T. e. oauH NO6UT cayHy, APYron — TpaaUUMOHHYO PYCCKYHO
H6aHl0 C KAMEHKOMN.

Mbl paccKkaxeMm O NOCTponKe TpaaAULUMOHHOM pycckon 6aHn. baHu mMoryT
MMETb pa3Hble pa3Mepbl, KOTOpble 3aBUCAT OT KoAuM4yecTBa OAHOBPEMEHHO

Morowmxcs nogen (puc. 95).
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Puc. 95. baHsa (pa3mepbl AaHbl B CM M MM): a — npocTtasa 6aHsa: 1 -
Tambyp; 2 - npeabaHHuK; 3 — ckambs; 4 — nedb; 5 - 6aK AN X0NOAHOM
BoAbl; 6 — TabypeTbl; 7 — Moe4dHas; 6 — ynydweHHas 6aHsa C napunbHen: 1 -

Tambyp; 2 - npeabaHHuK; 3 — ckambs; 4 — nedb; 5 - 6aK AN XONOAHOM



Boabl; 6 - TabypeTtbl; 7 - MoedHas; 8 - nonka; 9 - napuibHA; 10 -
pasgeBasnka; 11 - cTeHka, oTAenawwas NapwibHIO OT pasaeBanku; 12 -
ABEpb; B — KOHCTPYyKUMSA nona: 1 — nara; 2 — 4OCKU unu bpycku; r — Tpan: 1
- Kopobka; 2 - peweTKka; 3 — nnactuHa; 4 — Tpyba; 4 — CMOTPOBOM Konoael:
1 - Tpyba BXxoaHas; 2 — CcTeHKka; 3 — 6pycokK; 4 — BHYTPEHHSAS KpblwkKa; 5 -
3acbinka yrennsawowas; 6 — HapyXHas Kpbiwka; 7 — Tpyba BbixogHasi; 8 -
6eTOHHbIN NOTOK
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Puc. 95 (npogonxeHue). baHsa (pa3Mepbl 4aHbl B CM U MM): € — Me4yb
ONa OTOMJIeHUa W Harpesa BOAbl: 1 — KaHasnbl ANa BbIXo4a Ternsa; 2 — KpaH;
3 - nmasyxa Aang ropsyux rasos; 4 - KoTten; 5 - kaHan And oTeoja rasoB B
Tpyby; 6 — Tono4yHas aBepka; 7 — nogayBanbHas ABepKa; 8 — KONOCHUKU; X
— MpocTasa neyb-KamMeHka: 1 v 3 — ABepkU; 2 — UYyryHHble KONOCHUKU; 4 -
MPOBOJIOKA WU TPOCUK; 5 — KoTen; 6 — TOM/IMBHUK; 3 — yNy4dleHHasa neyb-
KaMeHka: 1 n 3 - gBepku; 2 — OTBEPCTUA B CTEHKE TOMJ/IMBHUKA; N — NeYyb-
KaMeHKa C AOMOJSIHUTENbHOMN CTEHKOW: 1 — CTeHKa BHYTPWU TOMJIMBHUKA; 2 —
OTBEPCTME B CTEHKEe KaMepbl; K - MNeyb-KaMeHKa C nogayeBasnoM: 1 -

TOMNMBHUK; 2 — 30/IbHUK; 3 — KaHan Ans BbiXoaa ropaymx rasoB U3-rnoa



TONMBHUKA; 4 - OTBEpCTUs; N — nedb-KaMeHKa u3 AByx 6bouyek: 1 -
30/1bHUK; 2 — TONAMBHUK; 3 — 6aK Ans BoAbl;

MonesHass naowaab Ha OAHOr0 MOKLWErocs AO/KHa COCTaBNATb He
MeHee 5—6 M2. BbicoTa 6aHKM OT nona 40 NOToNKA AO0MKHA 6biTb paBHOM 2—
2,3 M. Ha camMoM pene npakTU4YeCKM BCe 3aCTPOMLIMKM OTCTynakwT oOT
npeanoXeHHbIX pa3Mepos, BO3BoAs 6aHM MO CBOMM COBCTBEHHbIM pacyeTam.

Tenepb CTOUT pacckasaTb nogpobHee o TOM, Kak cTtpouTcs baHsa. U
nepsoe, C Yero CTOMT HayaTb, — 3TO PyHAAMEHT.

dyHaaMeHT 6aHM Ao/KeH 3akniagblBaTbCAd Ha rNybuHy npoMep3aHus.
Ecnn npeanonaraetcss ctpouTb 6aHO M3 KpacHoro Kupnumya, 6etoHa wnu
KaMHsi, TO dyHaamMeHT obsa3aTenbHO AOo/KEeH ObiTb C/IOWHbIM JIEHTOYHbIM,
BO3BeAEHHbIM N3 6YTOBOr0 KaMHsi, XOpOLOo 060X>KXEHHOro KpacHOro Knpnuya,
XenesHaka unm 6etoHa. KpacHbIn WweneBsor U CUAMKATHbIN KUPNWUY HeSb3S
NCNosb30BaTb AJ19 3TUX Leneun.

Ecnn 6aHsa byaeT nocTpoeHa W3 gepeBa, TO €e MOXHO MOCTaBUTb Ha
ctonbyaTtbin PyHOAAMEHT M3 Tex Xe MaTepuanoB. HM B KOeM criyyae Hesb3s
BO3BOAUTb PyHAAMEHT U3 AepeBa, NOTOMY YTO OH AOBOJIbHO ObICTPO CrHUET.

dyHaoaMeHT cTaButcd Ha 0,5 M Bbllue ypoOBHSA 3eMnu, ero Bepx
BblpaBHMBAETCA LEMEHTHbIM pacTBOPOM, MPUroTOBSIEHHBIM B COOTHOLLUEHUM
1:3(1 yacTb uemeHTa U 3 4YacTn necka). llocne 3Toro LEMEHTHbIX pacTBOp
HY>XXHO TLWATEeNbHO MPOCYWNTb, @ CBepxXy C MOMOWbI MACTUKKU YNOXUTb
rmapousonsaumnio U3 AByx croes Tona unm pybeponaa. lNpun 3ToM xenaTtesnbHo,
yTobbl TONb 6bIN Ha AerTeBOW MacTuke, a pybepoua — Ha 6uTymHon. locne
3aBepLleHns rnapon3onsaumm MOXHO CTaBUTb CTEHDI.

CteHbl. Ecnn 6aHsa 6ypeTr cTpouTbCa M3 Kupnuya wunu 6eToHa, To
TOAWMHA CTEH AOIKHA COCTaBNATb He MeHee 50 cM, n3 6yToBOro KamHs — 75
cM. Ecnn anga ctpoutenbctBa 6aHmn 6yayT MCnonb30BaTbCsA Kpyrible 6peBHa,
TO UX AMaMeTp Ao/mKeH 6biTb He MeHee 20 cM. [lepeBO AOKHO 6bITb CyXuM,
NMONTHOCTbIO OLUKYPEHHbIM, 6€3 FHUAN KU NopaXKeHUN XydyKaMu-gpesoesamu.

KamMeHHble, KupnuyHbie W 6eTOoHHble CTeHbl o06nagalT Xopolen
NMPOYHOCTbIO, HO OHM XosnogHble. CHavana HarpeBasiCb, a 3aTeM OXJaXAasiCb,
OHM KOHAEHCUPYIOT, MOpPOM TakK CWUbHO, YTO MO CTeHaM Boga 6yKBanbHO

TEYET.



[lepeBsHHblE KOHCTPYKUMM He UMeKT Takoro Hepoctatka. OHuM
AOBOJIbHO BbICTPO HarpeBakTCs, XOPOLLO AepXKaT Tenao, He AAalT KoHAeHcaTy
OCaXXMBaTbCs, a €CNn J[ApeBeCuMHa O4YeHb CyXas, TO KOHAEeHCcaT TyT Xe
BMUTbLIBAETCS B Hee.

Mpn BO3BeaeHUW OpeBeH4YaTblX CTeH MO 3aBepweHun cpyba
Heobxoanmo bpeBHa n nakso obpaboTaTb AHTUCENTUKOM,
npeaoTBpalLaoWwmMM rHueHne. AHTUCENTUK AOSIKEH XOPOLO MPOCOXHYTh.

HezaBMCMMO OT MaTepuana CTeHbl MOXHO OLITYKaTypuTb C OAHOMN WK
ABYX CTOpPOH, MPUMEHSS LEMEHTHO-U3BECTKOBbIN pacTeBop. Knaaky cnepyet
BECTM Ha TaKOM e pacTBOpPE, HO HE Ha MMHSAHOM.

MepekpblTMe  MOXHO BbINOAHUTL M3 nH6Oro Martepumana, Ho
npeanoyYTeHne BCe Xe creayeT oTaaTb CyXOoM apeBecuHe. Ons 3Ton uenm
nogonayT AocCku, ropbblib  MAM  MAACTUHbBI, KOTOpble OCTPYrMBakwT C
BHYTPEHHEN CTOPOHbI, MpoMa3sbiBalOT 0AMUEGON, CylwaT MU KpacaAT MaCASIHOW
Kpackon B 2—3 cnos.

B cnydae ecnu nepekpbiTne 6yaeT NMoKpbiBaTbCA LWUITYKaTYpPKOU, AepeBo
cTporaTtb He HyXHO. CO CTOpPOHbl 4YepAadyHOro nOMeLleHUs nepekpbiTue
YKpbIBAOT TONEM unm pybepomaoM UM 3acbiNatdT CYXMM MeEJSIKUM LUIaKoM,
CTPY>XKaMun, onuakamm uam 4ynucton 3emnen (6e3 octatkoB pacteHuin). Cnomn
3aCbINKN AO/MKEH COCTaBnATb He MeHee 20 CM, MOCKOJIbKY TOHKas 3acbinka
npomMep3HeT 1 byaeT nponyckaTb Tenno.

poBnsi. Ee MOXHO BbINOSIHUTL M3 AOCOK, Tons, pybepounaa, wudepa,
yepenuubl, COJIOMbl, KaMbIWNUTOBbIX LWWUTOB, OUMHKOBAHHOM cTanu. Csec
KPOB/AM AO/HKEH MMETb HanyCK Ha CTeHbl He MeHee 50 cM. Yeppak poskeH
6bITb XOpoLwo nposeTpmBaembiM. [lepea Tonkon 6aHM BEHTUNSALMOHHbIE OKHA
Ha yepaake cneayeT 3aKpbITh.

OTMOCTKa BbINOSIHAETCS C Hapy>XHOW CTOpPOHbl ¢dyHaaMmeHTa. OHa
npefoxpaHseT rpyHT BHyTpu 6aHW OT nonagaHus aTMocdepHbIX O0CanKOoB.
OTMoCTKa MOXeT 6bITb 6€TOHHOW, KAMEHHOW, KUPMUYHON.

OBepn. O6bIYHO ABEpPU U3rOTOBASAKTCA M3 LWNYHTOBAHHLIX AOCOK WX
M3 AO0COK C OTObpaHHbIMKU 4eTBepTsaMWU. PasMepbl ABepu AO/MKHbI 6bITb Ha 5
MM MeHblle pacCcTosiHus Mexay 6okoBbiMM 4eTBepTaMu (danbuamn). Ecnm

ABEPU BXOAST B ABEPHYK KOpPOb6KY NMNOTHO, TO, HabyXxHyB OT BOAbl U Mapa,



OHUM 3aK/JMHATCA WM KX TpyAHO 6yaeT oTKpbiBaTb. B TO Xe Bpemsa aBepb
AO/MKHA 3aKpbliBaTbCA MJO0THO. B MOEYHOM noMeweHun pasMmepbl ABepu
AOKHbI 6bITb TakuMn: wmnpmHa 60—70 cM, BbicoTa — 160—170 cM. MOXHO,
KOHEeYHO, ABepb caenatb U 6onee BbICOKOM, HO TOrAa Npu OTKPbIBaHUW Yyepes
Hee byaeT yxoamMTb MHOro Tenna.

Mopor ponxeH 6biTb BblICOKMM - 25—30 cM OT nona. 2TO co3daer
Heyno6CTBO NpuM XOXAEHWUWU, HO 3aTO XOPOWO COXpaHseT Ternao Ha YypOBHE
nona.

OKHO Moe4HoOro otaeneHusa. Kak npaBuno, OHO AenaeTcss OAHO Ha
paccTossHMM He Bbiwe 1 M oT nona. WunpuHa okHa coctaensetr 40—60 cmMm,
BblcoTa 60—70 cM. CaMbli ONTUManNbHLIN BapuaHT ANS Ny4dwero CoOXxpaHeHus
Tenna - ABe paMbl, pacnofioXXeHHble Ha pacctosHum 10—15 cM agpyr ot
apyra. Ctekna Hy>XHO CTaBUTb Ha ABOWMHOM 3aMasKe, LUenn Mexay pamaMmu U
KOpobKoM Takxke 3a4eNbiBaloTCs 3aMa3KoMn.

B 6aHe fo/mKHO 6bITb NMpeaycMOTPEHO WUCKYCCTBEHHOE OoCBelleHue Ans
TEMHOIO BpPEeMEHM CYTOK. DNeKTpUYeCcKne amnbl AO0/KHbI ObITb 3alMLEHbl OT
Bfaru n 6pbI3r, NpoBoAa — C XOpoLlen n3onsymen.

MpenbaHHuK. NMoMelweHne 6aHn BCceraa CTPOUTCS C YYETOM TOro, 4YTobbl
MOXHO ©OblJI0O YCTpOUTb MoOe4yHoe oTaenenHme wun npepgbaHHuk. O6bIYHO
npeabaHHMK aenarT TennbiM, 4Tobbl B HEM MOXHO 6bIN0O pasgeBaTbcs. [Ans
TOro 4tobbl U3 Hero MeHblle yXOoAWSo Tenno, ycTpauBakT nepes BXOAHOMU
ABepblo TaMbyp C elle oaAHOM ABepblo. Tonka OTONUTENIbHOM NeYn BbIXOAUT B
npeabaHHMK. B 3TOM nomeweHnn ycTpamBaloT Bellanky Ana oaexabl, CTaBAT
TabypeTbl Mnn ckambio. OKHO B npeabaHHMKE MOXHO caeniaTb TOYHO TakuMm
Xe, Kak B MoeyHoun. XenaTtenbHo, 4Tobbl pambl 6b1/IM ABOMHbIE.

Monbl. OHM 6biBaAlOT pa3Hble. Ho 0b6a3aTenbHO Nepen YCTPOMCTBOM Mnosa
pacTUTEeNbHbIA CAOM MNO4YBbI Cpe3atT Ha rybuHy He MeHee 15 cM. [lon
BblpaBHMBAKOT M NpU HEOBXOAMMOCTM MOAHMMAIOT HA onpeAeneHHYI0 BbICOTY,
HO He Bblle YpoBHSA (dyHAaMeHTa. [lenaeTcs 3TO C NOMOLWbIO 3eMau, Necka,
wnaka, rpasumsa, webHa M npoymx MaTepuanos. [locne 3acbiNKM COM

obsa3aTenbHO HYXHO yTpamMboBaThb.



CaMbIM NpPOCTbIM SIBNSETCA 3eMISHOW NoJl, HO 3TO co3aaeT HeyaobcTea
W HapyllaeT CaHuTapHble HOpMbl. ECiM NpsAMO Ha 3eMJ1t0 NONOXUTb LOCKU, TO
3TO HEHAAOIO YAYULNT CUTYaLUIO, HO OHU BbICTPO CrHUIOT.

CMWHSAHBIM MON NPaKTUYEeCKM He nponyckaeT Boay. Ho ynoXeHHble Ha
Hero A0CKM 06bIYHO HAXOAATCS HMXE YPOBHS C/IMBAEMOM B MpoLEecCe MbITbS
BOAbl, KOTOpas 3acTaMBaeTCsd M HAYMHAET M3aaBaTb HEMPUSATHLIA 3anax.

Ona TOro 4tobbl HECKOSIbKO YAYYLWWUTb KAyeCTBO 3eMJsISHbIX MOJ0B,
MOXHO caenaTtb cregytouwee. CHavyana BbiKanbIiBaKOT siMy rNybMHON He MeHee
50 cMm, oTctynuB oOT dyHAamMeHTa Takxe Ha 50 cM. llocne 3TOoro B sIMYy
HacblMakwT TrpaBuMM WKW KPYMNHbIA MEeCcoK, CBepXy YKNaAblBaKOT [LOCKW.
CnuBaeMasi BoAa CTeKaeT B sIMy, He 3a4epXMBasiCb Ha Mosly, nocne 4ero
BCacbiBaeTCcs B rpyHT. Kak npaBuno, B 3TOM ciyyae HenpusiTHbIX 3anaxos
npakTu4yeckn He bbiBaerT.

Mpu noboM TNe NoaoB CAMBAEMYIO BOAY Jyylle OTBOAUTbL 3a npeaensl
6aHn, npumepHo Ha 2—3 M. CaMblh NpPOCTOM BapuaHT 3ak/o4vaeTcs B
cnepgywouwem. HeobxoanMo OTCTynUTb OT dyHaameHTa Ha 50 cM, BblkonaTb
AMYy Ha rnybuHy 1,5 M (nNpn MeHbwen rnybuHe B 3MMHee BpeMs BOAA MOXET
3amMep3aTb). OT 3TOM AMbl C BbIBOAOM Hapy>Xy POKT TpaHLWe ANNMHON 2—3 M
(yeMm OonnHHee, TeM nydwe), a B KOHUE ycCTpaumBalT Konogey ob6beMOM He
MeHee 1,5 M3. 'pyHT 0KONO pyHAaMeHTa No Bepxy, AHO SAMbl U TpaHweto (HO
TONMbKO He Kosogeu, Ha ynuue) nokpbiBatldT 10-CaHTUMETpPOBbLIM C/0EeM
XWUPHOW U TYCTOW TNUHbIL. [NIMHAHBIN C/OM pa3paBHMBAKOT M 3arjaxuseatoT.
Mpu >ToM TpaHwee npuaatT dopMmy xenoba. [MUHY YyKiagbiBalT C
HebO0NbLUINMM HAKIOHOM B CTOPOHY Y/MLbI 4719 Ny4lWero CToka BoAbl.

BHyTpn 6aHun My UM TpaHWwer MOMHOCTbIO 3acbiNatT MNeCcKOM Win
CHayana HarnosIOBMHY rpaBueM, a 3aTeM neckoM. CHapyXwu TpaHLWew W
KosoZel 3acbinatdT Ha BbICOTY 1 M NEeCKOM WAW rpaBuveM, a CBepXy — He
MeHee 4yeM Ha 50 cM yknagbiBatoT NpU KOMKe siMbl U TPaHLWeEWN FPYHT, XOpPOLUO
YNIOTHASA ero.

[OCKKN BHYTPM 6aHM MOXHO YJIOXWUTb MPSIMO Ha C/I0M Mecka wuau rpasus,
HO Nnydlwe cHadana caenatb naru (6anku), KOTopble MOAHSATblI HaZ YPOBHEM
necka Ha 10 cM. [lNpeaBapuTenbHO naruv ykagblBalT Ha cAenaHHble U3

Kupnmya, 6eToHa namn KaMHsa CTonbmkn. MoXxHO Ans 3TOW Uenn UCnosib30BaTb



oTAenbHble 6onbline KaMHU. [OCKM HacTUIAT BbIMYKSIOM CTOPOHOW BBEpPX,
ycTpamBasa Mexay Humm 3a3op B 0,5—1 cMm, mn npubuBatloT rBoO34sIMU.
YknagblBaTb AOCKM 6€3 3a30pa HeNb3s, NOTOMY YTO OT BOAbl OHN HAabyXHYT U
BCNy4yaTcs.

BbiweonucaHHbIn cnocob oTBOAa BOAbI MMEeT BeCbMa CyLeCTBEHHbIN
HeAOoCTaToOK: C TeyeHMeM BpeMeHU Nopbl FpyHTa 3abuBatoTCca cnmBaemMown
BOAOM M KONoAeL, nepectaeT nponyckaTb Bo4y. EFo npuxoanTcsa YnctuThb.

Ewe nyywe caenatb 6eTOHHYO MOArOTOBKY, MOKPbLITb MOJST LEMEHTHbLIM
pacTBOpPOM, pas3poBHATb M 3arnagmtb. Mocne 3Toro MoXxHo obnuuesatb MNON
KepaMmyeckom nanuTKon. MNMoCKonbKy Takue Mnofibl Xono4Hble, TO Heobxoammo
Ha HUX KNacCTb AepeBSAHHbIe pelleTKn (nanonbl).

Ona oTtBoga BOAbl, KakK MNpaBwuio, WUCMNOMAb3YIT  YYryHHblE,
acbecTtoueMeHTHble, KepaMuyeckme n 6eToHHble Tpybbl. He CToUT NpuUMeHsATb
AepeBsaHHble Kopoba U cTanbHble Tpybbl, NOTOMY 4YTO OT BOAbl pa3pyLuatoTcs
n Te un agpyrme. Tpybbl AOMKHbI MMeTb AnameTp 5—10 CM, HO MOXHO W
bonbwe. Wx 3aknagbiBaldoT Ha rNybuHy npoMep3aHua C HeobXxoauMbIM
YKNOHOM. Boga cHavyana nocTtynaeT B Tparn, a 3aTeM HanpasfseTcs BHU3, K
Tpyb6am.

Tpan wu3rotaeBnuBaeTcsd M3 ctanu unm 6etoHa. OH mMeeT naTpyboK,
3aKpenaieHHbIn Ha paccTtosHuMM 10 CM OT fAHa, a TaKXe MeTalIM4YecKyto
NAACTUHY, NOCTAB/IEHHYIO HAK/IOHHO NoA Nt06bIM Yr/IOM € OTCTYMNMOM OT AHa Ha
5 CM 1 repMeTM4yHO 3aKpenseHHyk cBepxy M no 6okam. Ceepxy Tpan
HaKpbIBalOT peLIeTKON-KPbILKON C OTBEPCTUAMMU. Tpan CTaHOBUTCS 3aTBOPOM,
nepekpbiBalOWMM AOCTYN XOJOAHOMY BO34YyXY M HENpUSATHbIM 3anaxam B
nomelieHue 6aHw.

Y106bl NoCNne MbITbS BOAA HEe 3aMep3asia B Tpane, ee HYyXHO CNMBaTh.
MecTa cTbika Tpy6 3aMasbiBaloT LEeMEeHTHbIM pacTBOpoM. Boay oTBoAsT B
Kosogew, Kak 3To 6b1210 onnucaHo Bblwe. MNMockonbKy Tpybbl MOryT 3aCOpUTbLCH,
Ha paccTossHUM He 6nmxe 3 M OT dyHaaMeHTa HeobxoAMMO YCTpPOUTb
CMOTpOBOM Konogey pa3mepoM 1 x 1M. CteHKM konogua MoryT ObiTb
AepeBsHHble, 6eTOHHble, KUPMUYHble U T. 4. BHM3Yy OH [O/XEH MMeTb He

Tpyby, a noToK n3 6eToHa.



Ona npepoTBpalleHns 3aMep3aHmns CMOTPOBOro KonoAua BHYTPU Hero
AO/MKHa ObiTb KpbllWKa C Tenaousonsuven, a cBepxy ele oAHa KpblwKa,
3acbifNaHHas onuaKamu, LWIaKoM U 3eMen.

MoeuHoe oTgeneHne. Kak npaBuno, OHO obopyayetcda Tak, Kak
nokasaHo Ha puc. 95, 6. lNpwu xenaHnm MOXHO BblIbpaTb M Apyrne BapuaHThl.
B aTOM noMeweHnn pacnonaraetcs nedb, npeaHasHavyeHHas ANsi OTOMJIeHUs
W Harpesa BOAbl, CKaMbsi unmn 2—3 TabypeTa ansa nobutenen naputbcs.

Meun. OHM ™MoOryT 6bITb COBEPLIEHHO pa3Hble. HyXHO o06s3aTenbHOo
MOMHUTb, YTO MPU KX KNagke HeobxoaMMO TLaTeNbHO MepeBs3blBaTb LUBbI,
Aenasi X BO3MOXHO 6osiee TOHKMMU. TONLWMHA CTEHOK rMeym MoXeT 6biTb B
MONOBUHY KMpNM4ya unm B Uenbl Kupnud. [nsg BO3BeAEHMSA Neydu npuroaeH
TONbKO KpacCHbIM, XOpowo 060X>XeHHbIn Kupnud. oa neuynm pgonxeH 6biTb
pacrnonoxeH He Bbiwe 7—10 cM oT nona. Yem Bbiwe byaeT NOAHAT nod, TeM
xonogHee éyaeT Bo34yX Yy nosia. TONOYHYHO KaMepy neym MOXHO MOBEpHYTb B
Moe4yHoe oTaeneHue nnm B npeabaHHmnk. Ecnm Tonka BbIXoaMT B NpeabaHHuUK,
TO TPWU CTEHKM Nedn [AO0/MKHbl OblTb B MOe4yHOW. [leyb Henb3s CTaBUTb
BMNOTHYK K CTeHe, pacCTOssHMEe OT CTeHbl A0 Mneyu AO/IHKHO COCTaB/iATb He
MeHee 25 cM. B aTOM cnyyae oHa 6byaer oTaaBaTb Tenao BCEMU CBOUMMU
CTEHKaMM.

Yawe Bcero B 6aHSAX ycTaHaBnuMBalT nedym-kameHkun. OHU He TONbKO
HarpeBalT BOAY, HO W JAlT CYXOW nap ANns napunbHuW. Ona 3Tux uenen B
KaXxaoM reym uMeeTcsd chneuuasnbHas Kamepa, B KOTOPYH 3aKiaabiBakoT
KaMHun BecoM oTl o5 kr. Ha 1 M3 napunbHu HeobxoamMo 60 K KaMHewn.
MOXHO ncnosb3oBaTb 6yT, BanyHbl, rofabiln, FPAHUT, HO TOILKO HE MpaMmop,
M3BECTHSK MM KpeMeHb. MpaMop M M3BECTHSAK CO BpeMeHeM O06O0XryTcs w
npeBpaTATCAa B W3BECTb-KUMNENKY, KOoTopas npu noavMBaHuuM BoAon Oypert
racutbcsl. KpemMeHb, HarpeBasiCb, HayHeT TpecKaTbCs, a Npu MOJIMBaHUN
BOAOM HAYHET pa3fieTaTbCs Ha KYCKMU.

B kamepe C KaMHSAMMU HYXXHO YCTPOUTb OAHY WNK ABE ABEpKWU, KOTopble
AO/MKHbI BbIXOAUTb B MapuibHIO.

[lBepku Ana TonkKM n NapuibHOW KaMepbl A0/MKHbI MMeTb pa3Mepbl 220
X 160 n 270 x 265 mm.



Bakn nnmn KoTnbl Ansa ropsvyen BoAbl yCTaHaBNMBaKOTCA U3 pacyeTa 6—7
n BoAbl TeMnepaTtypou npumepHo 50° CHa ogHoro 4esnoseka. Ecnu Boaa
HarpeBaeTcs A0 6o0siee BbICOKOW TeMnepaTypbl, TO ee TpaTUTCA MeHbLuUe.
XonogHow BOAbl HY>XHO HEMHOro 6onbLue.

Mpn ycTtaHoBKe 6akun onupatoT 6opTaMmn Ha CTEHKWM MEYHOW KNaaKu, Ha
KUPNU4YHblE CTONOUKN UM CTEHKW BHYTPU TOMKW, NOABELUMBAKOT Ha Tpocax
nnn npososioke 3a b6anky. Ha 6akax MoryT 6bITb KpaHbl, pacrosioXXeHHble,
Kak npaBwno, BHM3Y. [nsg TOro 4tobbl Tpybbl A[onblie CAYXWAUM, UX
obopaumBaloT NMCTOBbIM acbecTom.

NMeyb-KaMeHKa C KOT/IOM A/S19 HarpeBaHus BOAbl MMeeT TMpOoCTYyHo
KOHCTpyKuUuuto. OHa npeactasnseT cobon 06blUHYO KYXOHHYI MANUTY, TONbKO
c 6bonee wnpokon Tpybom mnnm Kamepow, 3anosIHEHHOW KAaMHSIMU, KOTOpble
YNOXeHbl Ha 4YYryHHble KOMOCHUKW. BHW3y, npumepHo B 1,5 M OT nona,
YCTPOEHbl ABe ABepKuU. HWXHAA ABepKa OTKPbIBAETCS Mocne TOonKu ANs
nogayn Tensa K Nosy, a BepxHAs npegHasHadeHa ansa obpasoBaHus napa
(yepe3 Hee nonmMBatloT BOAOW HarpeTble KaMHM). KoTen noaselweH K 6anke, a
neyb He MMeeT noaaysana.

MOCKOMbKY KaMHW pacrosioXeHbl BbICOKO, Tenja0o 4epe3 HUXKHIO
ABepky nogaetcsa cnabo. Tennootgady MOXHO YBEWMUYUTb, €CM Kamepa Ans
KaMHen 6ygeT pacnonoXeHa KakK MOXHO Huxe. YTobbl KaMHWM nydwe
HarpeBasnuCb, B CTEHKe CO CTOPOHbl TOMKW HYXHO caenaTtb HeCKOSIbKOo
OTBEPCTUIN, B KOTOpble 6bl NpOXoAnInN ropsyme rasbl.

Ha puc. 95, n nokasaHa ynydweHHas neyb-KaMeHka. BHW3y kamepsbl
MMEITCA OTBEepCTUS AN BbIXoda ropsymx rasoB. [na Toro 4tobbl rasbl
HanpaBnsMCb MMEHHO TyZda, MexXay TOMNKOW W CTEeHKOW KaMepbl
BblKNaAblBAalOT KUPMUYHYK CTEHKY B TMOJIOBUHY Kupnuya. Mexay 3Tou
CTEHKON, KaMepohm U BEPXHUM MepekpbiITUEM AO0/MKHO 6biTb paccTosiHue,
paBHoe 10—12 cMm. MNpu 3TOM KaMHM 6yayT HarpeeBaTbCH y CaMOro Hu3a.

Ha puc. 95, K Mbl BUAMM Takyl Xe MNedyb-KaMeHKY, HO YyXe C
nogaysanoMm. B 3TOM cnydae TakXKe MOXHO caenaTb CTeHKY A/ HanpaBieHus
OBMXXEHUS TOpsiuMX ra3oB B HMXKHIOK 4YacTb KaMepbl, HO YyCTpauBaTb ee

HY>XHO B CaMOW KaMepe.



Mpu BO3BEAEHMM nMeyn cregyeT BblAepXWMBATb pPacCTosiHME MexXAay
CTEHKaMW neyn un KoT/IoM, paBHoe 4—5 cMm. B 3TOM cny4yae ropsayduve rasbl
6yayT ormbaTb KOTen CO BCEX CTOPOH W BbICTpee HarpewT BoAy. TAra neyen
3aBUCUT OT BbICOTbI AbIMOBOW TPYObl U HEKOTOPLIX APYrUX AAHHbIX.

Mpu nepexoae AbIMOBOW Tpybbl yepe3 yepaayHOe nepekpbITUE HYXHO
yCTpauBaTb pasdesniky, Unn pacnywky, TonwmHon 38 cM. ObpeweTka KpoBau
M CTponuna He AO0/MKHbl goxoamTb A0 Tpybbl Ha 15 cm. ObpasoBaBlieecs
OTBEPCTUE MOXHO 3aKpblTb KYCKOM KpOBESIbHOWM XecTu, wudepa win
yepenuuemn.

Ha puc. 95, N1 npeacraeBneHa OpuUrnHanbHasd nMNedb-KaMeHKa,
M3rotoBsieHHas w3 AByxX 6oyek. B 0oAHOM M3 HUX YyCTpauBalwT TOMKYy C
noaayBasioM M TaM Xe MOHTUpYT 6ak KoHycoobpasHoW opMbl U3
OUMHKOBaHHOW cTanun. bak pJomkeH wWMeTb Takow AumameTp, 4Tobbl nNpwu
yCTaHOBKe ero B 604Ky OH Oonupasncsa Ha Hee CBOMMK BopTamu.

JonyckaeTtcs, uTobbl Kpas 6aka BbiCTynanu Hag 6odkon Ha 5—10 cwm.
[HO 6aka He AO0/MKHO A0X0AMTb A0 MOoAAYBaNlbHOW peleTKu, U3roTOBEHHOM
M3 TONCTOM CTannm WM cpe3aHHoro AHuwa 6oukn, Ha 25—30 cm.
MpnbnusnTenbHO Ha cepeanHe BbiCOTbl 6aka B 6o4uke npoaenbiBalOT
oTBepcTne anga Tpybbl unm natpybka amametpom 10—15 cm.

OToT natpybok npucoeanHsieTcs KO BTopon 6ouyke cboky wnu nog
AHvweMm. Ha 60KoBOM CTOpPOHE yCTpauBaloT ABepuy, a BBepxy — natpybok
ansa Tpy6obl. MNocne 3T1oro 604Ky 3anoONHAKT KaMHAMWU. [JaHHasi KOHCTPYKUUS
AO/MKHA CTOSATb Ha paccTtosiHmm 50 cM OT CTeH.

Mocne MbITbS B 6aHe YeppgadHoe nomelleHne HeobxoaMMO NPOBETPUTD.
Hy>xHo npoBeTpuBatTb U camy b6aHl, yaansdsa BCHO HaKONMBLUYKOCA Bnary. B

3TOM C/lyyae BCE KOHCTPYKLMWN COOPYXEHUS ByayT CNyXuTb AOMTO.



MpunoxxeHnune 2

LlivpMma y paanaTopa

JCcTeTMKa WHTepbepa B AOMe Cco3jaeTcsa He Tonbko Mebenbto,
KpacMBbiIMM KOBpaMmn, LBeTaMM W KapTuHamu. OTonuTenbHble npunbopsbl,
0CO6EeHHO 4YyryHHble paauaTopbl, CAOCOOHblI HAaMNpoyb paspywuTb BCHO
KpacoTy.

YTobbl CcnpsaTaTb pagmaTtopbl, cregyeT caenatb A7 HUX AeKOpaTUBHbIE
naHenn-wmpMmbl. N3rotoButb nx MoxHo m3 [ACI, nocok, 6pycbeB unu peek.
naBHOe - cO6/OCTM OAHO MpaBWAO: WKMPMaA He AO0/HKHA NpenaTcTBOBaTb
TennooTaaye. B cBA3M C 3TUM ee yCTaHaB/MBAaKOT HE Ha BCHO BbICOTY HULWIM, a
OTCTYNUB OT Nnosla A0 HMXHero Kpas npumepHo 100 MM 1, COOTBETCTBEHHO, OT
BEPXHEro Kpas Ao noaokoHHuka — 60—70 MM (puc. 96).

MockoNbKy B JAOMax YCTAHOBMIEHbl O4YeHb Y3KMWE TMOAOKOHHUKU, WX
HeobXxoAMMO HapacCTUTb, Npexae 4YeM MOHTMpOBaTb LWWMPMbl. [enatT 3To C
nomoLbio M-06pa3HbIX CTOEK, K BepTUKaNAbHbIM 4YacCTsM KOTOPbIX Kpensar
WKMPMY, @ K FOPU30OHTaNIbHbIM — AOMOSIHUTENIbHY0 MOAOKOHHYI AO0CKY (pucC.
97).
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Puc. 96. CxemMa pacnosioXXeHUd 3alMTHOro akpaHa: 1 — NoAOKOHHUK; 2
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- paauaTtop; 3 — AeKOpaTUBHbIN 3KpaH; 4 — CTeHa



Puc. 97. KOHCTpYKUUSA AEKOPATUBHOW LUMPMbI MPU Y3KOM NOAOKOHHMUKE:
1 - nNOAOKOHHMWK; 2 - pAonosHuUTenbHas MNOAOKOHHAs Aocka; 3 -

AekopatuBHasa wupma; 4 — N-obpasHasa cTtonka; 5 — pagmatop

Puc. 98. CxeMa HaBeCHOW AeKOpaTUBHOM naHenm: 1 — NOAOKOHHUK; 2 —
AeKopaTuBHas NaHesnb; 3 — KPOHWTENH; 4 — paanaTop

LLnpma MoxeT 6bITb He TOMIbKO CTAauMOHAPHOW, HO U CbeMHON. B 3ToM
cny4yae ee noABelMBaAlOT HenocpeaCTBEHHO Ha pagumatop C  MNOMOLWbIO
KpOHWTEeNHOB (puc. 98). Ecnn BO3HMKHET HeobXoAMMOCTb, WUPMY Nerko
CHSATD.

Mpexae 4eM HayaTb paboTy MO U3roTOB/IEHUIO AEeKOPaTUBHOW NaHenw,

HEeo6X0AMMO cAenaTb 3CKU3 C PacrosIOXXEHMEM peeKk U PUCYHKA. [Nnsa KoMHaT



C BbICOKMMKU TMOTOJIKAMU HYXHO WM3rotaBjinBaTtb WWUTbl C TOPU3OHTAJZIbHbIM

YrieHeHueM, a C HU3KNUMN — C BeEpPTUKaAbHbIM (puc. 99).

Puc. 99. MNpumepbl BO3MOXHOro odopmieHunsd: a, 6, B — ANns KOMHAT C
HU3KWUMU NOTONIKAMU; I — AS1S1 KOMHAT C BbICOKMMM NOTOJIKAMM

OTpenka naHenem-wumpM 3aBUCUT OT MaTepuana, U3 KOTOPOro OHU
n3rotosneHbl. Ecnn wmpmbl 13 ACI, TO UX MOXHO OKJ/IEUTb CaMOK/esLWENCS
nneHkon, o6osiMM wMAM  WNOHOM. [lepeBsiHHble nMaHenu, Kak npaBuno,
obXuratoT nassibHOM Nnamnon, rasoBOM TrOpPeNnKonm, a 3aTeM MOoKpbIBalOT
6ecuBeTHbIM MebenbHbIM N1akoM. MOXHO TakKXe UCMoJsib30BaTbh KpacuTesnn Uamn
oTbenuBaTenn, npegHa3HayeHHble A9 [peBecUHbl. 3aTeMHUTb JAepeBo

MOXXHO MOPUIIKOW nnn pasbaBneHHbIM BUTYMHbIM JTAaKOM.



Mpuno)xeHue 3

BecKOHeuYHbIN BOoAONOADEMHUK

BHMMaHUIO uuTaTtens npeasaraeTtcs  BOAOMOAbEMHAS  YCTAHOBKA,
paboTatrowas oT BeTpa. ABMXUTENEM YCTAaHOBKM ABNSETCA BO3AYLIHbIA BUHT C
nonactamMu. Ha Bany ABMXUTENS CMOHTUPOBAH BOASIHOWM TpaHcnopTep -
NeHTa N3 NOPUCTOro MaTepuana, HMXHSAS YacTb KOTOPOM onylleHa B Konoaew,
(puc. 100).

Puc. 100. BogonoabeMHas ycTaHoBKa: 1 — BO3A4YLIHbIA BUWHT; 2

npMBOAHOM MexaHu3M; 3 - cnumBHasa Tpyba; 4 - OGawHa yCTaHOBKKU; 5

ctabunuzatop; 6 - KOHTposnbHas Tpyba; 7 - pacxogHass eMKOCTb; 8

pacxogHas Tpyba; 9 — HaTs)XHOM MexaHu3M; 10 — neHTa-TpaHcnopTep; 11
Konoaew,

BUHT KpyTUTCH, TAHET BBEpX JIeHTY C BNUTaBLIENCS B Hee BOAOMN.
Hamokwasa neHTa nonagaeT B OTXXWMMHOW BasWK, KOTOpbIM 3abupaeT BoAy.
Mocne 3Toro BOAa CTeKaeT NO cAMmBHOWM Tpybe B eMKOCTb. C MNOMOLbIO
HaTSXXHOMO MexaHu3Ma, MOCTOSHHO MOrpy>XeHHOro B BOAy, obecrneumBaeTcs
BEpPTMKaANIbHOE MOJSIOXKEHNE NEeHThI.

Bo3ayWwHbIM BUHT COCTOMUT M3 ABYX Nonacten n nMmeet aamHy 2000 mm.

JlomacTun M3roToB/IEHbl U3 AepeBa, HaCaXeHbl Ha MeTa/IMYeCKyr BTYJIKY C



KpenexXHbiMN We4vYkKamMm n CTa>XHbIMU 6ontamu. BTynka HacaXxeHa Ha Ban, ee

COE€IMHEHME LUMOHOYHOE C 3aTAXHOW ramkom M16.

Puc. 101. KOHCTpyKTMBHas CxeMa BOAOMOAbEMHMKA: 1 - KOXYyX
NPMBOAHOIO MexaHu3Ma; 2 - BTy/JlKa CTOMKM Bana; 3 - rJacTUHa
ctabunuzatopa; 4 - Tpyba crabunmsartopa; 5 - ocHoBaHue; 6 - Ban; 7 -
OMOpPHbIN PONKK; 8 — KOpNycC NPMBOAHOIO MexaHu3Ma; 9 — NpUBOLHOWN POSIUNK;
10 - neHTa-TpaHcnopTep; 11 — HaTAXXHOW MeXaHu3M; 12 — CTSHXKHOM Banuk;
13 - pamka ocHoBaHus; 14 - oboMMa OTXKMMHOro ycrtpouctea; 15 -
npotneoBec; 16 — ocb 060MMbl OTXXUMHOIO YCTPOMUCTBA; 17 — BOAOMPUEMHUK;

18 — cnuBHOM WTyuep; 19 — oCb CTSXXHOIMO Banmka
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Puc. 101 (npogomxeHune). KOHCTPYKTMBHasa cxema BogonoabeMHuka: 1
- KOXYX MNPUBOAHOINO0 MexaHu3ma; 2 — BTYJIKa CTOMKM Bana; 3 — naacTuHa
ctabunusartopa; 4 - Tpyba crabunmusatopa; 5 - ocHoBaHue; 6 - Ban; 7 -
OMOpPHbIN poNuK; 8 — KOpNyC NPMBOAHOIO MexaHun3Ma; 9 — NpUBOAHOWN POSIUNK;
10 - neHTa-TpaHcnopTep; 11 — HaTSXXHOW MeXaHu3M; 12 — CTSHXKHOM Banuk;
13 - pamka ocHoBaHus; 14 - obomMMa OTXKMUMHOro ycTtpouctea; 15 -
npoTtmeoBec; 16 — ocb 060MMbl OTXXMMHOIO YCTPOUCTBA; 17 — BOAONPUEMHUK;
18 — cnuBHOM WTyuep; 19 — oCb CTSXXHOIMO Banmka

Bo3aywHbIM BUHT CHabxeH ctabunmsaTopoM, KOTOPbIM aBTOMATUYECKMU
yCTaHaB/MBaeT ero NpoTuB BeTpa. Hanpasnswwas nnactmHa ctrabunmsaTopa
M3roTtoBsieHa M3 CTaNbHOrO0 nucrta ToAwMHOM 1 MM. [And TOro 4Ttobbl
3aKpenuTb NAacTuHy B Hecywen Tpybe gmameTpoM 21 MM, cnepyeT caenaTb
NPOAO/IbHbIM NPOMWA, B KOTOPbIN M BCTaBUTb MNAACTUMHY. 3akpennsieTca oHa
Nno KoHUaM ABYMS CKBO3HbIMK 3aksienkamm gnameTtpoMm 5 MM. B camoM Hauane

Tpybbl NpuMBapuBaeTcs NsTa, MMewwWwas ABa oTBepcTtuss noa 6ontel M8 ans



coeguHeHnsa C OCHOBaHMEM MpPUMBOAHOIO MexaHu3Ma, a TaKXe euwe oAHO
oTBepcTMe anameTpoM 25 MM, B KOTOpoe npu cbopke BCTaABMSAETCA BEpXHSS
pa3BasibLOBaHHAs 4acTb Nanbua ornopHoro ponuka. Ha puc. 101 nokasaHa

KOHCTPYKTMBHAas CxeMa arperaTa.



NMpunoxxeHue 4

NNopsiuas Boaa? B nrob6oe Bpems!

Ha MHOrmMx cagoBblX y4yacTKaX M B 3aropogHbiX AoMax Bagenbubl
ycTpauBatoT neTtHun ayw. OH npeacrasnsetr cobor OTAENbHO CTOSILLYIO
KabuHy c 6akoM Ha kpbliwe. N3 6aka camoTekoM no Tpybe Boga nocrtynaeT K
AyLlweBon ronoBke. B Xxapkue AHM BOAA HArpeBaeTCs COMHUEM M el NPUATHO
OCBEXWUTbCS. A BOT OCEHbIO UM BECHOM, KOoraa elle A0BOJSIbHO NpoxaagHo, He
KaXAbl pelwmnTCcs NCKYNaTbCs B TAKOM AyLUe.

YT10o6bl pewunTtb 3Ty npobnemy, Heob6XoaAMMO W3roTOBUTb MpoOCTenLlee
YyCTPOMCTBO - BoAoHarpesaTtenb. OH yCTaHaBNMBAETCS Ha YXe roToBOM
AYyLleBOWN yCTaHOBKeE.

ANns Hadana HYXHO M3MEHWUTb CXeMy nojayn BOAbl, T. €. BbIBECTMU
Tpybbl 3a npegenbl AyweBonM KabwuHbl, MNOTOMY 4YTO HarpesaTelb C
TENN00OMEHHMKOM MOHTUPYIOTCS Ha MOJSI0OYKE, YKpPErnsIeHHOM Ha Hapy>XHOW
CTOpOHe OO0KOBOW CTeHKW. HarpeBaTteneMm MOXeT CAyXuTb O6bIKHOBEHHAas
nasnobHas namna. OHa pacnonaraeTtcs Ha Mnosiodke Tak, 4YTobbl Kamepa
CropaHumss BXoAuNna B 3MeeBUK TernnoobMeHHMKa. MeHSAS WMHTEHCUMBHOCTb
ropeHmss U nogady BOAbl, CreayeT OTperynmpoBaTb TemnepaTtypy CTpyw.
MoMMMO 3TOro, WCNONb30OBaHME Masi/IbHOW NaMnbl AaeT BO3MOXHOCTb
3anyckKaTb YCTaHOBKY 3a 1—2 MUH. Ha puc. 102 nokasaHa aywesas KabuHa ¢

YyCTPOMCTBOM MoAorpeBa BOAbI.



Puc. 102. [yweBasa kabwHa C yCTpOMCTBOM nogorpesa BOAbl: 1 -
pe3epByap C BOAOW; 2 — BbIXOoAHOM MaTpyboK; 3 — 3anopHbIN BEHTWUNb; 4 —
TennoobMeHHUK; 5 - nasnbHas namna; 6 — ronoBka Aywa; 7 — BeHTW/b
Ayuia

N3 6aka, YCTaHOBIEHHOr0 Ha Kpbile Ayweson KabuHbl, BoOAA
nocTtynaeT No ctanbHbIM Tpybam agmametrpom 0,5». Ha BbixogHOM naTpybke
yCTaHaB/MBaEeTCA 3anopHbIn BEHTW/b, OTK/YalLWNUA CUCTEMY BO BpeMs
MOHTaxa TennoobMeHHWKa. BTOpon BeHTUNb CMOHTUPOBAH Mnepen AyLIeBOoMn
rosioBkon. OH NMoO3BOMISET perynanpoBaTb nogavy BoAbl.

Hanbonee BaXHbIM W CaMbiM C/IOXHbIM 3/IEMEHTOM  SBJISIETCA
TennoobmMeHHUK. OH npeacTtaBnseTr cobon 3MeeBMK U KOXYX. 3MeeBUK
NU3roTae/nMBaETCs U3 CTanbHOM Tpybbl AnameTpom 0,5», KoTOpasi cBMBaeTCs B
3-BUTKOBYIO cnupanb. BHEWHWM BMAOM 3MeeBUK HAMNoMWHAeT TOJCTYIO
Nnpy>XuHy. Ytobbl ob6becneunTb paBHOMEPHOCTb BUTKOB, TOHKYK Tpyby

HaMmaTbiBalOT Ha 6onee Toncrtyto avameTrpom 1,5 Mocne 3TOro 3MeeBUK
BCTABNSAT B KOXYX, KOTOpbIKM npeacrtaBnsetr cobon oTpe3ok Tpybbl. B

KOXyXe 3MeeBUK 3aKpenndaercda C MNoMOLWbO CBapKW. CBoboaHble KOHUbI



3MeeBMKa 3armbatoT BBepx W MydTaMM MOACOEAMHSKT K OCHOBHOMY
Bogonposoay. MydToBOoe coeAMHeHWe BeCbMa YAOOHO M MPakKTUYHO — OHO
Nno3BosIieT CHMUMAaTb Ha 3UMYy 3MeeBWK, 4Tobbl Tpybbl He mosnonanuceb (puc.
103, a).

CyuwiecTByeT ewe OAMH BapuvaHT CUCTEMbl NOAOrpeBa, KOTOPbIA UMeeT
TennoobMeHHUK 6onbllero pasMepa, MNO3BONSAKLWMMA HarpeeaTb BoAYy A0
bonee BbICOKOM TeMnepaTypbl. [pn 3TOM HYXHO obecneuymTb MNOCTynJeHue

X0J10AHOW BOAbI.
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Puc. 103. CxeMa cucTteMbl nogorpesa BOAbl: @ — BapuaHT YCTPOMUCTBA
6e3 cmecutena; 6 - co cmecmteneMm; 1 - eMKOCTb C XO/NIOAHOM BOAOW, 2 -
BbIXO4HOW NMaTpybokK; 3 — 3anopHbI BEHTUNb; 4 — coeguHuTesibHble MydThbl;
5 - koxyx (nepdopupoBaHHasa Tpyba); 6 — 3MeeBUK TennoobMeHHukKa; 7 -
nasnbHas namna; 8 - aywesou natpybok; 9 - cetka aywa; 10 — BeHTUNb
aywa; 11 - BeHTWAb X0N04HOWM BOAbl; 12 — BEeHTWNb ropsiien Boabl; 13 -

CMecCunTeslb



YT0bbl pewunTb 3Ty 3ajayvy, B pe3epByape YyCTaHaBAMBalT ewe OAMH
BbIXOAHOW naTpybok, COeAMHEHHbIN CO CMecuTeneM, K KOTOpOMY
noaknt4yaT U Tpyby oT TennoobMeHHMKA. Bbicokas TemnepaTtypa ropsiiemn
BOAbl M Hanuume CMecuTens BeCbMa ynpowarT perynpoBKy YCTaHOBKU
(puc. 103, 6).



MpunoxxeHue 5

Mpurnawaem Ha WaWJbIKM

BnagenbuamM 3aropogHbiX [AOMOB Ha yd4yacTke MOXHO obopyaoBaTtb
Yro/I0K OTAblXa, B LEHTpe KOoToporo byaeTr Bo3BeaeH odar. 34eCb MOXHO He
TONIbKO MPUHMMATb rOCTen, HO U OTAbIXaTb B KpPyry ceMbu. Ha Takom ouare
MOXHO MNPUrOTOBUTb LWWALWbLIK, Xapkoe u ap. Ega, npurotoBneHHass CBOMMMU
pyKamun, HaMHOro 6osnblwe nopagyeT roctem nm 6nmM3Kux, YeM LWalfbikKu U3
Kade.

BHMMaHUIO uuTaTensa npeanaraeTtcs KOHCTPYKUWUS NEeTHero caaoBoro
ouvara (puc. 104). PaboTta HaunHaeTCcs C onpeneneHuUs Mecta Anas o4ara, 4Yto
BE€CbMa BaXHO, MOTOMY YTO OH AOJIKEeH HaxoAMUTbCS B XXMBOMWUCHOM Yrosike.
KpoMe TOro, oyar He posmxeH 6biTb Aaneko OT KyxXHW, 4yTobbl He beraTb B
APYron KoOHeLl Yy4acTKka 3a Kaxaow menoybto. lpun BO3BEeAeHUM oudara He
cneayet 3abbiBaTb O NpaBuiax noxapHow 6e3onacHocTn, T. €. psaoM
obsa3aTtenbHO Ao/MkKHa 6bITb BOAA.

BapnaHToB CafoBbiX o4aroB AOBOJSIbHO MHOro. BoT onucaHmne ogHOro u3
HUX. ONna ero NOCTpPOMKM MOHAZobATCA KMpNU4uM, LEMEHT, HEMHOro AOCOK U
6pyCcKOB, a TakXe WHCTPYMEHTbl, UCMONb3yeMble MpU MNe4dHbiX paboTax, -

MacCTeEpPOK UJ/IN KeJibMa, MOJIOTOK, CUTO A1 NpPpOCENBaAHNA NECKA.
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Puc. 104. JleTHU cagoBbIv oyar
CHavana Hy>XHO noAroToBMTb MAOWAAKY: Xopowo yTpamboBaTb wau

BbINIOXUTb OETOHHLIMM MINTKAMU UK yTOMJ1I€HHbIMM B 3€MJIIO XOpoLWo



060XOKEHHbIMWU  KpacHbIMM  KuMpnuMyamMu. MoxHO Takxe obopyaoBaTb
dyHOaMeHT, 3anuB Ha rnybuHy npuMepHo 50 MM CTpouUTeNbHbIN pacTBop.

Tenepb cnegyeT HaMeTUTb KOHTYpbl o4yara W OnpenennTtbCss C ero
rabaputamm. MoxHo paboTaTb C NJIAHOM WX Ha rNA30K, NPOBEpPSsi CTPOryto
rOPU30HTaNbHOCTb KJaAKWM, a MNo Mepe BO3BeAeHUS -— BepTUKaNbHOCTb
cTeHoK. Pa3meTka npeacrtaBnser cobon packnagbiBaHue repBoro psaa
Knpnuyemn 7 CbeMHOM NpoOBOJSIOYHOM peWweTKN->XapoBHMN. MOXHO
NCNoNb30BaTb FOTOBYIO pelleTKy WM CBapuUTb €e U3 CTasibHOW MPOBOJIOKMU
anameTpom 3—5 MM,

Mexay CTeHKaMu M pelleTKaMM HYXHO OCTaBuTb 3a3op no 10 MM C
Ka)0M CTOPOHbI. 3a30pbl TaKXe AO0/KHbI OblTb MEXAY KUpNnuyaMy — Ha LBbI.
ToNnwunHa BepTUKanbHbIX LWBOB AO/HKHA COCTaBnAaTb 10 MM.

Knagky o4ara HY>XHO Npou3BOAMTb, MCMOAb3Ys LEMEHTHO-Nec4YaHbln
pacTtBop. MoxHO B pacTtBop A06aBUTb U3BECTKOBOE WIN FIMHAHOE TecTo. ITO
npuaact eMy nnacTUYHOCTb, OH 6yaeT nydwe ykKaabliBaTbCs, a pacxon
LUeMeHTa CHuU3NTCAa npumepHo B 1,5 pasa. [MpuMepHoe COOTHOLWIEHue
KOMMOHEHTOB pacTtBopa TakosBo: 1 : 1,5 : 13 - ueMeHT, riInMHsaHoe TecTo,
NMecok COOTBETCTBEHHO. [OTOBbLIN PaCTBOP HYXHO WUCMOSb30BaTb B TeYeHMe
2—2,5 4, vHaye OH noTepsieT CBOW cCBoMCTBA. [lpn Knagke o4ara, Kak
npaBuno, HWKakuMx npobsem He BO3HMKAET. HyXHO MNOMHWUTb, 4YTO nepes
yKNagkon Kumpnmya Ha MeCcTO ero cneayet CMOuuUTb B Begpe C BoAon. Ha
KPOMKW CTEHOK cfeayeT YyKnaablBaTb CaMbli KA4yeCTBEHHbIN KWUPMWY, He
MMELWMIMN CKONOB U LWepbuHOK.

Mocne OKOHYaHWUS KUPMNUYHOM KIagKuM HeobxoaMMO U3roTOBUTb
pabounin cTon N ABEpPKY, 3a KOTOPOWM MOXHO XPaHWUTb 3amnac Cyxux ApoB, a
TakKXe nMpUHAANEeXHOCTU ANg wawnblka. [Ons KpenneHusa aepeBsiHHbIX
aetanen wucnonb3yT Atbenn. Ha cronewHuuy W ABEPKY HYXHbl AOCKMU
TonwmHon 15—20 MM n wmpuHom - 100—150 mm. Korga Bce 6yaet roToBo,
AepeBSAHHbIe YacTu MoKpbiBaloT becuBeTHbIM MebesibHbIM 1akoM B 3—4 CNos.

>KapoyHasa pelueTka HaBeLMBAETCSA C MOMOLLbLIO MEeTAaI/IMYECKNX KPHOYKOB.



Mpuno)xeHue 6

3anacaem Boay

N3BeCTHO, 4TO npu [AOCTAaTOYHOM MNOSIMBE Oropo4s W cap [aayT
OTMEHHbIM Yypoxan. Xopowo, ecnm BO6AM3M [AaYHOro Yy4dacTka WuMeeTcs
NPUpPOAHbIA BOAOEM UMW LEHTpanbHOEe BOAOCHabxeHune. A ecnun HeT? Toraa
BO3HMKaeT HeobXxoaMMOCTb MMETb Ha y4dacTKe 3anac BoAbl ANns nonmea. B uem
Xe ee XpaHUTbL?

MepBbi BapMaHT — KYNUTb 60MbWY METANNIMYECKYyo eMKOCTb U BOAY
aAepxaTb B Hel. HO C TedyeHMeM BpeMeHW eMKOCTb CTaHeT pXaBeTb, BoAa
byaeT 3arpsaA3HATbCA NPOAYKTaMM KOPpPO3UKM N NOTEPSIET CBOE KA4ecCTBO.

NMpepnaraemM BTOPOM BapWaHT — MOCTPOUTb HA Yy4yacTke 6eTOHHbIN
pe3epByap, npuvyeM caenatb €ro noa3eMHbIM. B 3TOM eCTb HEeCKOSIbKO
nacoB. Bo-nepsbiX, OH He byaeT 3aHMMaTb MecTo. BO-BTOpbIX, TaKoro poaa
eMKOCTb 6onee npakTuyHa U rMrmeHn4Ha.

Ona Hayana onpeaensiT MeCTo pacrnosioxeHms byayuwero pesepByapa
MU ero pasmepsbl. YunTbiBas, 4To paboTa TsaxKenasi, pasMmepbl HEe AO/IKHbI ObITb
cnnwkoMm 6onbwunMu. Hanbonee onTuManbHbIM BapuaHTOM sBMsSeTcs 06beMm
3,5—4 M3.

Cnegywowmnm 3Tan - pbiTbe KoTNnoBaHa. [lpu BbIMNOMHEHUU 3STOWM
onepaunmn BpeMsi OT BPEMEHU HYXXHO MPOBEPSATb OTBECOM BEPTUKASNIbHOCTb
CTEHOK U NpaBUNbHOCTb OpMbl. M0 OKOHYaHUKN 3eMAsHbIX paboT KOTIOBaH
HY>XHO MOAroTOBUTb K 6E€TOHMPOBAHUIO. DTO caenaTb HECNOXHO.

MpaBunbHee Bcero 6yaeT MCMNonb3oBaTb onanybKy, COCTOSAWYH U3
HEeCKONIbKMUX 4acTen, a He yCTaHaBAMBaTb €e Ccpa3y Ha BCH BbICOTY, T. K.
BO3MOXHbl 3aBucaHuss 6eToHHOWM Maccbl W obpa3oBaHMe nNycToT. 3TO
O3HA4aeT, YTO BbICOTY 4YacTu onanybku HeobxoamMo BblOMpaTb TakowW, Npu
KOTOPOM BPYYHYID MOXHO YMNOTHATb 6eToH. O6bidyHO 3T0 500—600 MM.
YnpouweHHO onanybky MOXHO BbINOSIHUTb, B6MB Y CTEHOK B AHO KOT/IOBaHa

KO/bsl, 3@ KOTOpble 3aBecTn Mmetannndeckme nmctol (puc. 105).



TonwmHa 6eTOHHbIX CTEHOK onpefensieTcs U3 ycaoBUW MPOYHOCTU MO
dopmynam:

1) ?p??[?],

roe ?p — pacyeTHoe Hanpsi)xeHue, K[[/cM2;

[?] - Aonyckaemoe HanpsieHue, KI[/cmM2;

2)?p=D/2tx ?h,

roe D - anameTp pesepsyapa, CM;

? — yAenbHbIn Bec Boabl, KI/cM3;
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Puc. 105. lMoa3eMHbI pe3epByap: 1 - konbuo (CTanb); 2 — CTakaH
(>xkene306eToH); 3 — necok; 4 — oTMoCTKa (6eToH)

h — BHYTpeHHSIS BbICOTa pe3epByapa, CM;

t — TONWKMHa CTEHKU, CM.

Onsa npumepa BO3bMeM pe3epByap AvaMeTpoM 1,6 M U BHYTpPEeHHeWn
BbicoTOM 2 M (06BbeM 4,35 M3), pacyeTHOe HanpsixxeHune coctasnseT 5 kl/cM2,
Torga:

t =160/2 x5 x 0,001 x 200 = 3,2 cwm.

NMmesa TpoMHOW 3anac MNpPOYHOCTU, TOAWMHA CTeHKM coctaBut 10 cMm.
Takoe oTCcTynseHne 6ObII0 caenaHo He cnydyanHo. [OoBOSIbHO 4acTo
Bfagenblbl  Yy4acTKOB CTpPOSAT pe3epByapbl, OWTyKaTypuMBas CTEHKWU
KoTnoBaHa 6eToHOM. Takass eMKOCTb OyaeT Cny>XuTb COBCEM HeAoNnro, a

CKOpee BCEro paspyLlIUTCa cpasy Xe Moc/e MepBOro HarnosHEHUS BOAOMW.



TUNUYHLIMM MeCTaMU, rae NpPoMCXoasaT pa3pyLUEHUs, SBASIIOTCS: HU3 CTEHOK,
AOHVWE WM CTbIKM C MepekpbiTMeEM. B 3TOM cnyyae npuynMHa KpoeTcs B
HenpasWIbHOM MPOEKTUPOBAHUUM MEPEKPLITUS, T. €. OTMOCTKA, BbICTynarouwas
3a KOHTYp pe3epByapa, C/AYyXWUT ero Onopom Ha rpyHT. [pn 3anosHeHuwn
BOAOM MO €e TSAXKeCTblo pe3epByap MNpPOCAaXWMBAETCS, a BepXHSa 4acTb
3aBMCaeT Ha OTMOCTKe, NoC/se Yero npomcxoauT ee oTpbiB. [103TOMY OTMOCTKY
HY>XHO MPOU3BOAUTb, KaK NoKa3aHO Ha pUCyHKe, 6e3 CBSA3M CO CTakKaHOoM.

Mocne yctaHoBkM onanybkm B obpa3oBaBLlieecs NpPOCTPaHCTBO MexAay
HEeM W 3eMnen 3aknagblBakdT apMmaTypy, B KayecTBe KOTOPOM MOXHO
ncnonb3oBaTtb Nt0b6oMm MeTannonoMm, m 3anuBalT 6eToH. beToHHas cMecb
oTBepaeBaeT 3a 1—2 CyTOK, nocne 4yero onanybky nepecraBnsioT.

Mocne TOro Kak 3aKoH4YeHbl CTEHKM CTakaHa, onanybky ybupatoT wu
3anmBaloT  AHuwe. [llocnegHen onepaumen no obpaboTke BHYTPEHHUX
NOBEPXHOCTEN pe3epByapa SBNSETCA TaK Ha3biBaeMmoe xenesHeHue. OHO
3aK/II04YaeTCHd B HaHECEHMU LEMEHTHOro C/iosl, pa3BefeHHOro A0 ryCToTbl
CMeTaHbl. HaHOCUTb ero MOXHO ManspHoM KuUcTbto 2—3 pas3a. OH byaet
3alMLLIATb EMKOCTb OT ubTpauumn Boabl.

MepekpbiTME NPOU3BOAUTCS C YYETOM AAHHbIX Bbllle pekoMeHaauun. B
3TOM cniyyae onanybka 6yaneT noaBecHON.

Moa3eMHbIM pe3epByap BpeMsi OT BpeMeHW HeobxoauMMO MOSIHOCTbIO
ocBoboXxaaTb OT BOAbl U UYUCTUTb, NOTOMY UTO OH, Kak W nwbon apyrown

BOAOEM, 3alrpA3HAETCA.



Mpuno>xeHnune 7

Knanan gna «Kambi»

2nekTpoHacoc «Kama-3», nCnosib3yeMblil B XO35IMCTBE, OYEHb HaAeXeH

M He3aMeHUM TaM, rae HeT BOAOMNPOBOAHOM CETW, HO UMeeTCs Kakon-nmbo

BOAOEM.

Puc. 106. YcTponcTtBo MOAMMPULUMPOBAHHOINO BCAcCbIBaKOLWeEro KnanaHa
anekTpoHacoca «Kama»: 1 — pe3nHOBbIM Hananb4yHUK; 2 — ceano knanaHa; 3
- WapuK KnanaHa; 4 — pe3nHoBas rpylwa; 5 — BcacblBalOWMM WNAHr Hacoca;
6 — XOMyT; 7 — ceTKa-punbTp

Mpn BCEM HaOEXHOCTM Hacoca ecTb B HeM ogHo cnaboe mecto -
obpaTHbIM KfanaH BO BcacblBallWeM LWaHre. 3a Ce30H NMopon NpuxoamTCs
CMEHUTb 3Ty AeTasib HECKO/bKO pas.

YTo6bl HE NOKynaTb BCSAKWMM pa3 HOBbIM 0bpaTHbIM KflanaH, COBETYEM
nepenenaTtb 3TOT y3en. HyXHo B34Tb KONbLO AAnMHONM 10 MM, oTAMAMB ero oT
TpybKM Kapkaca packniagywku. 3ateM notpebyercs MeTanIMyYecKnin Lapuk,
AnaMeTp KOTOPOro Ha HeCKONbKO MUIMMeTpoB 6osblle, YeM y OTMUIEHHOro
Konbua. Tenepb HY>XXHO pa3BasibLeBaTb KOMbLO, NOCTaBMB €ro BepTUKanabHO U
MOJIOTKOM BO6MB B HEro HarmoJsIOBMHY LWapuK. 3To byaeT ceano KnanaHa.

HeobxoanMo B3Tb pe3MHOBbLIN Hananb4YHUK, obpe3aTb C 06enx CTOpoH,
npoAeTb CKBO3b KOMbLO M BbIBEPHYTb Kpas Hapyxy. LLlapuk 6yaet cngetb B

ceane rnioTHOo.



BMmecTto kopnyca knamnaHa MOXHO MCMOSib30BaTb PE3MHOBYIO rpywy OT
PYYHOro wJsaHra Hacoca, KOTopbiM BoAMTENN nepekadmsatoT Tonameo. OauH
KOHeL rpywn HageBaeTCcs Ha BcacblBalOWMM wWnaHr «Kambl» M NAOTHO
CTArmMBaeTcsas  XOoMyToM. Bo  BTOpOM  KOHel wWaHra  BCTaBNseTCS
MeTa//IMY4EeCKMA LWapuK M KONbLO, TMocCne 4yero WX Haao obxaTb
MeTa//IMYeCKMM XOMYyTOM. B nocnegHio odepeab Ha rpywy HeobxoanmMo
HATSAHYTb MENKOSAYENCTYIO MeTa/NIMYECKYI CETKY-PUNbTP, YTOObI B LWIAHI He
nonagan mycop. Ha puc. 106 gaHO YCTpOMCTBO BCacChbIiBalLWEro KnarnaHa

3N1eKTpoHacoca «Kama».



Mpuno>xeHue 8

YCTPOMCTBO A1 aBTOMAaTUUECKOro ynpasjieHuss BUbpoHacocamm

MNpeanaraemMoe YCTPOMCTBO MNpeAHasHayeHO AN aBTOMAaTU4YecKoro
ynpasneHus BubpoHacocamm pans paboTbl B CKBaXXMHax WX Kosoauax cC
ManbIM KO/IMYECTBOM BOAblI MU AN NEPUOANYECKON OTKAUYKM MPYHTOBbLIX BOA.

Te HacocCbl, KOTOpble MPUMEHSIOTCA B CKBaXXMHaxX Manoro AvamMeTpa,
MMEKT Ha BOAOMOABEMHOM LUNAHre 6eCKOHTaKTHble AAaTUYMKU YPOBHS BOAbI.
Ha pwuc. 107 nokasaH BubGpoHAcoCc C BOAOMOABLEMHbLIM  LUIAHIOM,

noABELIEHHbIN HA MeTaNIM4yeckoMm TPpOCeE B CKBa>XuHe.

.-'"'FF'JB

\
o

.,
[

\

—
7
1 WL
Z 7z
T=HEE—
sl ] A
A= —HiE -
A -y —
5 ool e o
7 o e 7
A- 7
A== T=
Z Z
A 1
- =1
;:/, el 7,
7777,
Puc. 107. Pa3meweHne BubpoHacoca B CKBaxumHe: 1 - Boaa B

CKBaXWHe; 2 — BUBpOHACOC; 3 — AAaTUYMK HUXHEro YPOBHS BOAbl; 4 — AaTyuk
BEPXHEro ypoBHSA BOAbl; 5 — BOAOMOABLEMHbIN WNAHr, 6, 7 — noaBoAslMme
npoBoAda AaTUYMKOB; 8 — TPOC NoABECKM Hacoca — obwmin anekTpoa
Ha wnaHre nMerTcs AaTYMKM BEPXHErO N HUXKHErO YPOBHS BOAbI.
PaboTta gaHHOro yCTpomcTBa OCHOBaHa Ha WM3MEHEHUM NpPOBOAMMOCTMU
Mexay OOlWKMM  31eKTpoaOM, B  KayecTBe KOTOPOro  MCMNosb3yeTcs

MeTaNINYeCKUNn TpOC noaABeCKM HacCoCa, W 23/1eKTpodaMmn AaT4HUKOB,



HaxoasawmMmncs B Boae M BHe ee. COCTOSIHME [aTUYMKOB aHaU3UPYHOT C

MOMOLLbIO TOrnMYyeckoro ysna Ha Mukpocxeme DD1 (puc. 108).

‘ K11
K1.2 L

Puc. 108. NMpuHUMnNmnanbHas cxemMa aBTOMaTU4YeCKOro yCTpomcTea

ABToMaT paboTaeT cneaywowmm obpasoM. Ecnm pgatumkm BepxXHero u
HWXHEro YpOBHS TMMOrpyXeHbl B BOAY, MPOBOAMMOCTb MeXAay TPOCOM W
aNneKTpodaMm  JaTymMkoB 6onibliasi. 3HaAuUT, MNpU  BKAKOYEHUM MNUTAHUSA
Tymbnepom SA1l Ha Bxogax R wn C Tpurrepa ycTaHaBAMBAKTCA YPOBHU
normyeckon 1 (eAuHUUbI), YTO NPUBOAUT K MOSIBJIEHMIO TOrO XXEe YPOBHS Ha
ero npsMoM BbIXOAe, BbI3blBAKOWEro OTKpbIBAHME KJ/Il0Ya Ha TpPaH3uUCTopax
VT1l, VT2 wu BkawudeHue pene K1, kotopoe koHTakTamm K1.3, Kl.4
MOAKJ/IIOYaeT HAcoC K CeTH.

Ecnu Hacoc oTkaumBaeT BOAY, OH BbIK/IIOUUTCA TOJSIbKO TOrga, Koraa Ha
Bxoge R DD1 nosiButca normyeckuin 0, T. €. Korga BoAda OMYCTUTCS HUXE
AaTuUMKa HUMXKXHEro yYpoBHsi. Takoe COCTOsSsHMe Tpurrepa o6ycnoBieHo HyieBbiM
NOrMYecKMM  3HAYEeHMEeM Ha ero npsAMOM  BbIXO4E, 3aKpbiBAKOLWKUM
TPaH3UCTOPHbIN K/KOY U BbIK/IIOYAKOWMM pene n Hacoc.

Bo Bpems BbIK/IIOYEHUS Hacoca YpOBEeHb BOAbl B  CKBaXWHe
nogHnMmaeTcsa. Koraa OH OOCTUINHET AaTyMKa HUXHEro ypoBHS, Ha Bxoge R
Tpurrepa nosBUTCA 3HavyeHune 1. Ho HacoC He BKJIKYUTCHA, MOTOMY 4YTO Ha

Bxoge C ecTb HarnpgaXeHne Jnornmyeckoro Hynd “ A0 p[AaTynMKa BEPXHEro



YPOBHSA BOAaA elle He nogHsanacb. lNocne Toro Kak Boga AOCTUMHET AaTyumka
BEepxXHero ypoBHs, Ha Bxoge C DD1
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Puc. 109. [lleyaTHas nslata CO CXEMOW pPacnosioXeHUs 3S/1EMEHTOB
NOSIBUTCA Hanpsi>KeHne Jiormyeckon 1 M Ha ero nNpsMOM BbIXOAE TaKXe
yCTaHOBUTCSA normyeckasa 1. llocne 3Toro BKAKOYATCA TPaH3UCTOPHbLIN KIIOY,
pene 1 HacoC — npouecc NOBTOPUTCHA 3aHOBO.

Ona  yCTaHOBKM HeO6XO0AMMbIX JIOrMYeCcKUX 3HAYeHMM Ha BXodax
Tpurrepa ncnonb3yrTca pe3nctopsl R2, R3, R4 u R8.

YCTpONCTBO MOXeT paboTaTb Kak B pPy4yHOM, TaK U B aBTOMaTM4ye€CKOM

pexume. Korga nepekntodatenb SA1l HaxoaUTCS B HENTPASIbHOM MOJIOXKEHUM,



npubop W HacoC OTKA4YeHbl. B BepxHeM (N0 cxeMe) MOAOXEHUN
nepekstoyaTens YCTPOMCTBO OTKJ/IIOYEHO OT CeTW, a MNOAKAKYEH TOJIbKO
Hacoc.

B ToM cny4dae, ecnuv 3a YpoBHEM BOAbl HE HYXHO CliegnTb, HAacoC MoXeT
paboTtatb B py4yHOM pexume. OCHOBHbIM SBNSAETCA aBTOMAaTUUYECKUN PEXUM
npu HwxHem (nNo cxeme) nonoxeHmn SA1l. B paHHOM pexume paboTy
nHayumpyet ceetoamoq HL1.

MooobpaB HYXHYK MO pa3Mepy KOpobKy, B HeW pasMewarT naaTty C
paanoanemeHtamu (puc. 109), tpaHchopmatop T1, pene K1.

Y TpaHcdopmaTopa MMeeTCs ABe BTOPUYHble OOMOTKW, pacCUUMTaHHbIE
Ha TOK Harpy3ku, pasHbiin 100 n 150 MA. NMoHagobutca nepekntoyatens M2T,
pene TKE—56I111, KOoTOpOoe MOXHO 3aMeHUTb KOHTakTopom TKA13340[. B
3TOM cny4dae obmoTtka II TpaHcdopmaTopa T1 gomkHa 6bITb paccyMTaHa Ha
TOK Harpy3kun He MeHee 350 MA, a TpaH3uctop KT603b 3ameHeH Ha KT8156b.

Kak ycTaHaBnmMBaTb aTUMKWN Ha LWWAHre, nokasaHo Ha puc. 110.

Puc. 110. PacnonoxeHune OaT4YMKOB Ha wnaHre: 1 — AaTUYMK HUXKHEro
ypoBHS; 2, 6, 7 — noasoAsilme nposoaa; 3 — BOAOMNOABEMHbIN LWNAHM;, 4 —
TPpOC NoABECKM HAcoca; 5 — agaTunk BepxHero ypoBH4; 8 — neHTta [NXB

JaTtunkn - 370 Konbua, uMewwme WwupuHy 15—20 MM. N3roToBNEHbI
OHW U3 JINCTOBOM OLMHKOBAHHOW WM HepXaBewwen CTanm, CMOHTUPOBAHbI
Ha pe3nHOBOM BOLOMOABLEMHOM LWIaHre Hacoca. C NoMoLbO NMPOBOAOB TPOC

U AaTUYNKU COEAMHEHBbI C NOrM4YecKnMm ysnom. [na Toro 4yTOObI npeaoTBpaTuTb



3aMblKaHMe Mexay TPOCOM M KOSbLAaMM, HYXXHO C MNOMOLLbIO Tpex CNoeB
n3oneHTbl NXB o6MoTaTh TpocC Ha y4dacTtke agnmHon 30—40 mM.
CoeanHuTenbHble NpoBOAa MNpuUNasiHbl K LWTEKEpPY pa3bema, rHe3no
KOTOpPOro yCTaHOB/EHO Ha Kopobke 65ioka. Ha aTon xe kopobke pasMelleHa
po3eTKa ANs NOAKIIOYEHUSA BUNKM 3N1EKTPOHAcoca. MpoBoda n Tpoc xoMyTamm
NMPUKpEenaeHbl K BOAONOABEMHOMY LUMAHTY.
Ecnn ckBaxuHa uMeeT MeTannumyeckyto obcagHyto Tpyby, TO Tpoc

noABEeLIMBAOT TaKMM 06pa3oM, 4Tobbl AaTUMKKN He Kacanucb Tpybbl.



Mpuno>xeHue 9

BoagonpoBoa B 3aropogHoOM fioMe

HeB03MOXHO npeactaBuTb cebe xun3Hb 6e3 Bogonposoaa. 3aropoaHbli
AOM He BCerga MOXHO TMOAKIUYNTE K  LUEeHTpasIM30BaHHOM CUCTEME
BoAOCHabxeHMa. HO ecnm Ha y4dacTke MMeeTcsa Konogeu, To npobnem c
nogayden BoAbl, XOTa 6bl ANS XO35MCTBEHHbIX HYXA, He byaeT. Haao TONbKO
MCNonb30BaTb 3/eKTpoHacoc. KOoHeyHO Xe, 3TO ewe He Bce. [oMawHsas
cucTtemMa BOAOCHAbXeHMsA [o/mMKHA BKAKYATb B cebsd M HaKONUTESbHYHO
€MKOCTb, W 3N1eMeHTbl aBTOMATUYeCKOro ynpasjieHNUss HAaCOCOM, U PacxXOAHYIO
ceTb. DTy 3a4a4yYy MOXHO peLnTb CaMbiMM pa3HbIMK criocobamm. O HEKOTOPbIX

M3 HNX Mbl paCCKa>XXeM B 3TOM MPUJI0XKEHUN.

BopoHanopHaa BaHHa

Ha puc. 111 paHa TpaguvuUMOHHAs CXeMa C BepxXHeW HarnopHOW

eMKOCTbio. Ee nyuylue Bcero ycTaHoBUTb Ha yepaake 3aropofHoro JoMa.

Puc. 111. Cxema o6opyaoBaHust 3aropogHoro AoMa aBTOHOMHbLIM
BogonpoBoaoM: 1 — Boao3abopHuMK C GUALTPOM; 2 — 3NeKTpoHacoc; 3 -

Konogew; 4 - nogawowasa Tpyba; 5 - rasoBbin 6annoH; 6 — obpaTHasa Tpyba



CUCTEeMbl BOASHOrO OTornsieHus; 7 — paavatop; 8 - rasosas BogorpenHas
KOMOHKA; 9 - pacwuputenbHbi 6avok; 10 — noanuTtbiBatowas Tpyba; 11 -
rasosas Tpyba; 12 — 650K ynpaBneHms HacocoM; 13 - awuk; 14 — HanopHas
eMKOCTb (BaHHa); 15 - nonnasok; 16 — pbiyar; 17 — TenaomM30MsLUNOHHbIN
MaTepuan; 18 — BepxHAa KpbiwkKa; 19 — oTaeneHue aneMeHTOB ynpaB/eHns;
20 - ynpasnstowasa Tara ¢ dnaxkoM; 21 - AaTyMK BEpPXHEro ypoBHS; 22 -
OCb KayaHusa pblyara; 23 - [aT4YMK HUXHEro ypoBHA; 24 - nepenvBHasd
Tpyba; 25 - aneKTpOMarHUTHbIA KnanaH; 26 — rasoBas KoO/OHKA; 27 - K
notpebutenam xonoaHom BoAbl; 28 -K noTpebutensaMm ropsiyen Boabl; 29 -
KaHanmsauunoHHasa Tpyba; 30 — cnmBHOW Konoaew

CHavana cnegyet nogobpaTb eMKocTb ob6bbemom 200 n, xenatenbHo,
4yTO6bl OHa 6blsla M3roToBMIEHA U3 HEpXaBewLWen CTanm Unm ApaatoMUHUS.
Echrn 310 6yper o6blkHOBeHHass 6o04yka, TO ee BHYTPEHHME CTEeHKMU
Heob6xX0AMMO 3alUTUTb OT KOPPO3UW, MNOKPbIB BOAOCTOMKOM Kpackon. B
AAaHHOM Cfly4yae B KadecTBe HanopHoro 6aka wucnonb3yeTrca obblyHas
SManuMpoBaHHas BaHHa. Ee MWHYCOM ¢BNSeTCAa 3HauuTenbHbll BeC, HO K
NnJoCaM MOXHO OTHECTUM TO, YTO OHA He pXaBeeT, MMeeT Xopowunn obbeMm, a
ee BbIXOAHOEe W nepenMBHOE OTBEpPCTUSA MpeKpacHO noaAxoasaT Ans
noacoeaMHeHNs K BOAOMPOBOAHON CUCTEME.

Ona Toro 4tobbl MOXHO 6bI1I0 MOSIBL30BATLCA 3TOWN CUCTEMOM KPYribli
rog, HanopHYK €eMKOCTb 06s3aTeNbHO HYXHO TennousonupoBaTb. CaMbiM
NPOCTbIM, AeWeBbiIM U AOCTYMHbIM CrOCOBOM gBnsdeTcs cneaywowmn. BaHHy
Heob6x0AMMO MOCTaBUTb B AEPEBSAHHbIN SAWMK, HAMHOro 6onbwnin No o6bLeMy.
3aTeM B MNPOMEXYTKU MexXAy CTEHKAMU SIlUMKA M BaHHbl 3acbiNaTb OMWIIKK,
Wwnak, kepam3uTt 1 np. Ceepxy SALWUK 3aKpbiBaeTCs AepPeBSAHHOW KPbILWLKON, Ha
KOTOPOW MOHTUpPYETCH KOpob C asieMeHTaMu aBTOMAaTMYeCKOro yrnpaBiieHust —
AaTyYNKaAMU YPOBHS.

Onsa Toro 4ytobbl B BaHHE MoaAepXuBasncs MOCTOSIHHbIA YPOBEHb BOAbI,
Hafo cHabauTb ee perynmpyrowmM rnonaaBKkoBbIM YCTPONCTBOM. KOHCTpyKUUS
AAHHOro YCTpoMcCcTBa MOXeT ObiTb CaMOM pasfIM4HOMN, BCe 3aBUCUT OT
ncnonb3lyemblX nepeknyatenen. becKoHTakTHble nepekstovaTenm — camble
HageXHble, MNOo3TOMY WX WCMOSb30BanM B 3TOM cucteMe. Ha aepeBsiHHOM

KPbILWKE YCTAHOB/IEHbl KPOHLUTEMHbI, HAa KOTOPbIX C MOMOLbI LWAPHUPOB



yKpenneH pblidar C rnorjiaBkOM Ha HMXHEM KoHue. [py M3MeHeHUN YpPOBHS
BOAbl B BaHHE pblyar BEPXHMM CBOWMM Me4YOM repeMellaeT ynpasnstouwme
TAMM C anlOMUHMEBBLIMU dnaxkamm (oTpeskamu donbrm). PacnonoxeHue
AAaTUYMKOB M pa3Mepbl pblyaroB BblbpaHbl Tak, 4To6bl OHM cpabaTbiBanu npum
MUHUMASIbHOM U MakKCUMasibHOM YPOBHSX BOAbl B BaHHeE.

NMess Takyl cucteMy BOAOMpoBOAa, CTOUT CMOHTUPOBaATb U CUCTEMY
KaHanusauuu. Onsa ston uenn Bo aABope B 10—15 ™M oT pgoma cnepyet
BblkOnaTb sMy rnybwuHom 1,5—2 ™M, 3abeToHmpoBaTb ee wunu obnuueBaTb
CTEHKM KMUprnun4yoM. OnTMManbHbIM BapuMaHTOM 6yaeT MCnosb30BaHMe oTpe3Ka
CTa/IbHOWM nnm 6eToOHHOM TpyObl ANnaMeTpoMm 700—1000 MM.
KaHanusaunoHHble Tpybbl A9 OoTBOAA MCMOJIb30BaHHOM BOAblI AOJIKHbI ObITb
aAnameTpoM He MeHee 100 MM. X yknaabiBalOT B FPYHT HaA rNybuHYy He MeHee
600—700 MM C HebObWIMM YKSIOHOM B CTOPOHY C/IMBHOIO KoJsoAua.

YCTaHOBMB B AOME ra3oBYl BOAOrpeMHY KOMOHKY Tuna AB-80 wunum
AB-120 »n wucnonb3ysa ras3oBbin 6anioH, MOXHO KpPYri0CYyTOYHO WMETb
ropsdyto Boay. B 3TOM cnydae HyXHO 6yaeT AOMNOSHUTENbHO YCTaHOBUTb
3N1eKTPOMarHUTHbIM  K/fanaH, nepekpbiBalWmMm  pacxoaHyw Tpyby u3
HanopHoro 6aka. DTO HYXHO ANns Toro, 4Tobbl BOAA K KOJSIOHKE rnocTynana
HernocpeacTBEHHO OT Hacoca. lNpu 3TOM ee Hanop Bbile, YeM Npu nogade m3
HamMopHOM €eMKOCTW, W KfanaH ra3oBoro perynsatopa 6yaetr HagexHo

paboTaTtb.

NMoa naBneHnem Bo3Aayxa

Mpeablaywmnin BapnaHT YCTPONCTBA BOAOCHAOXEHNS BCe-Takn AOBOJIbHO
CNnoxeH. Bo-nepBbiX, HAMOPHYK €EMKOCTb HYXHO YCTaHaBAMBaTb Ha
3HAUYNTENbHYO BbICOTY. BO-BTOpbIX, BaHHe TpebyeTcsa Tennonsonsayms.

[JaHHas cuctema BoaocHabxeHus HaMHoro npouwe. CneayeT B3sTb H6ak
N3 HepXaBewLen cTann eMKOCTbio okono 60 n. B aHuwe aToro 6aka AOMKHO
ObITb BbIXOAHOE OTBEPCTUE, @ CBEPXY OH MJIOTHO 3aKpblBAETCS KPbILWKOW M3

TEKCTOJIUTA.



B konogue ycraHoBfeH HAcocC, noaatwowuii Boay OT 3abopHWKa C
obpaTHbIM KnanaHoOM B pacxXOAHYK CUCTEMY W napannensHo — B 6ak (puc.
112).

Puc. 112. BogonpoBoa C nHeBMOHANopoM: 1 - BOAOMNPUEMHUK C
obpaTHbIM KNnamnaHoM; 2 — aneKTpoHacoc; 3 — HanopHbIn 6ak; 4 — Konoaey,; 5
- 6N0oK ynpasneHusi; 6 — MaHoOMeTp; 7 — BEHTUNb; 8 — AAaTUYMKU YPOBHSA; 9 —
pacxogHas Tpyba

MockonbKy 6aKk MAOTHO 3aKpbIT KPbIWKOMN, BO3AYX HaA MOBEPXHOCTbIO
BOAbl MOCTENMEHHO CXWMMaeTcss W, CTAaHOBSCb CBOEro poaa TMpYyXMHON,
BblTaNlKuBaeT BoAYy W3 6aka C HYXHbIM HanopoMm. Takas cucrtema paet
BO3MOXHOCTb YCTaHaB/MBaTb HAMOPHY €MKOCTb B NoAanonbe, rae v 3mMMomn
He OblBaeT MWHYCOBOW TeMmnepaTypbl, a 3HAa4uT, HEeT HeobxoaAMMOCTH
TennonsonuposaTtb bak.

B AaHHOM cucTeMe BOAOCHAOXEHUS MMeeTCcs TUPUCTOPHOE YCTPOMUCTBO,
npegHasHavyeHHoe ans ynpasrieHus paboTon a/ieKTpoHacoca "
aBTOMaTU4YeCKU noaaep kmBatroliee MoCTOSIHHbIM YpOBEHb BOAbl. B Kauectse
AATUYNKOB MCMOMb3YKTCA MPOCTENLLUME SNEKTpoAbl U3 MeAHOW MNpOBOJSIOKMK
anameTpom 2,5 MM, KOTOpble KpensaTcs ¢ nomouwbio 601TOB K KpblilwKke 6aka.

OHn CMOHTUPOBAHblI TAKNM o6pa30M, 4yTOObI paCcCTodHMNE Mexay mx KOoHUaMu



coctaBnano 15—20 MM, a BepXHWM M3 HUX HaAXOAWSICA HA YpPOBHe, Npw
KOTOpOM BO34YyX B 6ake okasblBaeTcs cxaTbiM o 1—1,5 aTtm.

MpuUHUMN OENCTBUS CUCTEMbl TakoW. B cnyvae, korga ypoBeHb BOAbl B
bake pgocturaetr BepxHero, 6o05iee KOpPOTKOro, 3n1eKTpoaa, TUPUCTOP
OTKPpbIBAETCH, pa3MblKaeT KOHTaKTbl, 4Yyepe3 KOTopble K Hacocy nojaeTcs
Hanps>xeHune (puc. 113). OOHOBpEMEHHO C 3TUM nMNapa pPa3OMKHYTbIX
KOHTaKTOB coeauHseT Mexay cobon anekTpoabl patumka. [lo Mepe
pacxonoBaHMS YpOBEHb BOAbl OnyckaeTcs. Korga OoH onyCcTUTCS HUXXe obounx
2NeKTPOoAOB, 3/MeKTpuyeckas Uuenb <«3/eKTpoAbl — BoAa — CTeHKa baka -
Macca» pa3OMKHETCsl, TUPUCTOP 3aKpoeTcs M pene OoTNYCTUT AKOopb. Hacoc

ondaTb BKJIIOYNTCA B CETb U CTAHET pa6OTaTb.
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Puc. 113. Cxema 6510Kka ynpasneHus

CaMbIM rnaBHbIM YCI0BMEM, NpU COBNOAEHNM KOTOPOro cucrtema byaer
paboTaTtb 6e30TKa3HO, SABNSETCSA MNOSIHAA repMeTUYHOCTb HanopHoro 6aka wm
obpaTHOro knanaHa sofo3abopHuka. B cBA3M € 3TUM KpbllwKa baka Kpenutcs
C nomouwbio 601TOB C pe3nHOBOW npoknaakon. OTBepcTns nog 60nTh
3NeKTPoAOB AO/MKHblI OblTb BbINOAHEHbl C MUWHWUMAalbHbIM 3a30pOM W MNpwU
cbopke ob6s13aTeNlbHO YN/IOTHEHbI PE3MHOBbLIMUK Wanbamu.

Echn Bapyr u3 6aka npoum3ongeT yTedyka CXaToro Bo3ayxa, TO

AaBJIEHUE, o6ycnaBnMBarou.|.ee Hanop, MOX>XHO BOCCTAaHOBWUTb, MoAgKa4aB



BO34YyX HacocoM. [nsa 3Ton uenu B Kpblwke 6aka Ao/mkeH 6blTb BMOHTUPOBAaH

30/10THUK OT BesIoCUneaHon Uam MOTOLMKIETHOMN KaMephbl.

NMyckay ana Hacoca

OTO YCTPOMCTBO MNpPUroAUTCS TeM, KTO MOJib3yeTCs 3/1eKTpOoHacocamMmu
LeHTpobeXxHoro Tuna Ans nogbeMa BoAbl M3 rNybokux kKonogues. YcnoBuem
Ansa paboTbl Takoro Hacoca CAYXWT TO, YTO OH Bcerga Ao/mKeH ObiTb 3anuT
BoAow. B cnyvae, korga obpaTHbIM KnanaH BOAONPUEMHUKA HEMNOTHbIN, T. €.
HapyleHa repMeTUYHOCTb, NOC/Ne OTK/IIOYEHMUS Hacoca BOAA MOXET YUTU U3
BXOAHOro natpybka. 2To co3gact npobnemMbl npu nocneayrowem 3anycke
3N1eKTpoHacoca.

YTobbl pewnTb AaHHYK 3agadvy, noTtpebyeTcsa He3HauuTesibHas
nepegenka cuctembl. Kak nokasaHO Ha puc. 114, Mexay HacocoM w
BOA03abOpPHMKOM YCTaHaB/MBAKT MNPOMEXYTOYHYIO €eMKOCTb HebonbLlioro
obbema.

JononHutenbHbln 6a4yoKk nepes NepBbIM MYCKOM 3anofHAT BOAOWM,
NJOTHO 3aKpbIBAOT TOPJOBUHY pe3bb0oBOM KPbIWKOM C MPOKIAAKOWN.
MoCKONbKY HAcoC NMoAcCOeAMHEH K HUXHEN Touyke 6auka, a BOAOMNPUEMHUK K
BEPXHEN, BoAa OTTyAda He ynaeT Aaxke npu HemcrnpaBHOM 0obpaTHOM KianaHe
N MexaHu3M Bcerga byaet rotoB K pabote. [NloMMMO 3TOro, ecnm 6ayok umeert
AOCTaTOYHbIM 06beM, a nNpuemHasa Tpyba oTBeAeHa He OT CaMOM HUXHEWN ero
TOYKM, @ C OTCTYNOM B HECKOJIbKO CAHTUMETPOB OT AHMLWA, 3TOT 6a4oK CTaHeT

PUNbLTPOM-OTCTOMHUKOM.,
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Puc. 114. DnekTpoHaAcoC C HamnoJIHUTEeNbHbIM pe3epByapoMm: 1 — Tpyba

BOAOMPMEMHMKA; 2 — HaMoONHWUTENbHbIM pe3epByap; 3 - 3aJiMBHas

rop/ioBMHA; 4 — 3/M1eKTpoHAacoc; 5 — BbixoAHasa Tpy6a Hacoca



MpunoxxeHue 10

Boaokauka noa 3emneun

nybuHHbIM Hacoc HI—1 npegHasHayeH 418 noabeMa BOAbl W3
TpybuaTbix konogues. OH MMeeT NpPoOU3BOAUTENLHOCTb 15 nN/MUH U rNybuHy
nogbemMa Boabl A0 30 M. lMocCKONbKYy B npoja)e ero BCTPeTUTb L0BOJIbHO
TPyAHO, ero MOXHO caenaTb CBOMMU pykamu. KoHe4yHo, noTpebyeTcs nNOMOLLb
ToKaps.

LUnnunap Hacoca nMmeeT amametp 50 MM, HO Mpu XenaHUM ero MOXHO
caenaTtb Kak 6onblle, Tak U MeHble. DTOT UMInHAp npeactasnser cobown
Tpyby C rnagkon BHYTPeHHeN NOBEPXHOCTbI 6e3 MexaHuyeckonm obpaboTku.
C @GUIbTPOM-OTCTOMHUKOM OH COeAMHSIeTCs C  NoMowbi pe3bboson
nepexoaHon BTYJIKM, KOTOpass OAHOBPEMEHHO WrpaeT poJib BCacbliBaloLLlEero
Tapenb4yaToro ksamaHa. [ng repMeTM4yHOCTU MCNOJSIb3YEeTCs pe3nHOBOe

KOJ1bLIO, MOCa>XEHHOE Ha MECTO Ha KIJIEIO.

Puc. 115. YcraHoBka Hacoca pAans noabemMa BOAbl M3 TpybuaTtoro
konogua: 1 - rnybuHHbLIN Hacoc; 2 — obcagHasa Tpyba; 3 — BogonoabeMHas

Tpyba; 4 — wWTOoK; 5 — BOAOCOOPHUK; 6 — KOPOMbICNO; 7 — onopa



PUNbTP-OTCTOMHUK — 3TO Tpyba C OTBEpCTUAMU, CHabXXeHHas CeTKOMW.
Ecnn ceTka mnarotosneHa u3 Meam UM naTyHu, TO OHa NpunameaeTcs Meablo,
eC/In U3 HepXaBsewLlen ctann — npmeapmeaeTcs. Ona Toro 4tobbl ynydwnTb
MPOMYCKHY CrnocobHOCTb dunbTpa, ceTka AO/MKHA ObiTb NpUNOAHATaA Hapg
KOpPMYyCOM C NMOMOLLbIO MPOBOJIOKMW.

JTa Mogenb Hacoca He WUMeeT CcrneunanbHOro HarHeTaTeslbHOro
KnanaHa. B 3ToM ponu BbICTynaeT pe3rMHOBas MaHXeTa MNoplHs, uMerowas
BMA KOHyca. Ee Bblpe3atloT U3 JIMCTOBOMN pe3UHbl, BCTABASAKT B KOHUYECKYIO
pPacTo4YKy MOPLUHS U 3aKpennsaioT BTYIKON.

MoogbeM BOAblI OCyllecTBAseTcs Tak. B 3apaHee noArOoTOBAEHHYIO
CKBaXXnHy ¢ obcagHoun Tpybon onyckarT Hacoc (puc. 115).

Mpn 3TOM OUABTP-OTCTOMHUK AO0/HKEH OblTb MOMHOCTbIO MNOrpyXeH B
Boay. Ecnmn rnybuHa konogua WM CKBaXWHbl 60nblwast, TO NPUCOEAUNHSIOT
OOMOSIHUTENbHbIE KOMIeHa BOAOMOABEMHOM Tpybbl M WTOKA MOPLUHS.
BoaoocbopHUK MOHTMPYIOT Ha BbICTynatowen 4actm Tpybbl, Ha LWTOKeE C
MOMOLLBLIO LapHMpa 3aKkpenasitoT KOPOMbICNO C onopon. Korga nopueHb
Hacoca nepeMeLllaeTcs BBEPX U BHMU3, BOAA NOCTyNaeT Ha NOBEpPXHOCTb.

Ha puc. 116 nokasaHbl getann rnybmHHOro Hacoca CO BCeEMU

HeobXxoAMMbIMW pa3Mepamu.



Mpunoxxenue 11
BoaoHanopHoe yCTPOMUCTBO

DTO YyCTPOMUCTBO npeaHasHadeHo Ans 6ecnepebomHOn nogayn BoAbl U3
CKBaXXMHbI, @ TaKxXe M3 Konoaua, peku, o3epa wam nwboro Apyroro Bogoema
C NOMOLbO 3NneKTpoHacoca. N3rotoBmuTb ero o4eHb 1ErkKo n 6bICTPO.

JaHHas cucrtema BOAOCHabxeHuns MOTHOCTbIO obecneuymBaert
XO3SINCTBEHHbIE N 6bITOBblE HYyXAbl ceMbM. OHa 3aMEHSIET A0POroCTOSLLYHO
BOAOHAMNOPHYIO GallHIO, AAaeT BO3MOXHOCTb YCTAaHOBUTb B AOME BOAOIMPENHYIO
KO/IOHKY W Apyrue arperaTtbl U npubopbl. MNpu 3TOM 3KOHOMUTCS BpEMSA,
MaTepuanbl U YMEHbLIATCS (UHAHCOBbIE 3aTpaTbl. Kpome 3Toro, ornagaert
HaaobHOCTb B 6bakax, 6aykax M MHbIX aHaNOMMYHbIX EMKOCTAX, KOTOpbIE Mpwu

HeAO0CMOTpe MOryT CTaTb NPUYMHOWM YTEUKU BOAbI.

. I
+: YESMUYEH

Enp B
YBENHHE HO




Puc. 116. 'NybuHHbLIN HAacoc: 1 — HAKOHEYHUK; 2 — PUNbTP-OTCTONHUK;
3 - ceTka punbTpa; 4 — nepexoaHas BTyfNKa; 5 — knanaH; 6 — nopweHb; 7 -

MaHXxeTa; 8 — BTYy/AKa; 9 — umnuuap; 10 - mydTa; 11 - wTok

@h2

Puc. 116 (npogomxenHune). MMybuHHbIM Hacoc: 1 — HaKOHEeYHUK; 2 -
GUNbTp-OTCTOMHUK; 3 - ceTka dunbTpa; 4 - nepexoaHass BTynka; 5 -
KfanaH; 6 — nopweHb; 7 — MaHxeTa; 8 — BTynka; 9 — umnuuap; 10 - myoTa;
11 - wTtoK

Ons 3Ton cucteMbl nogowaeT snekTpoHacoc Tvna bU—1. Cucrema
BOAOCHabXxeHns aBnseTcs TYNUKOBOM, T. €. AAeT BO3MOXHOCTb YCTaHOBUTb
HeorpaHM4YeHHoOe KONMYeCcTBO BOAOPa3bOpHLIX KpaHOB U yCTPOWUCTB. Ha pwuc.
117 nokasaHa cxeMa BOAOHANOPHOro yCTpoOMCTBaA.

PaboTaet cucrtema cnegyrowmMm obpasom. Korga OTKpbiBalOT OAWH U3

KpaHOB, AaBJiEHNE B CNCTEME Maaa€T, B pe3ysibTaTe 3/1aCTNU4YHaAA €MKOCTb AN1A



BOAbl YyMeHblaeTcd B o06beMe, WTOK MNO4 BO3AEUCTBMEM  MPYXWUHbI
onyckaeTcsl, KOHLUEBMK  3aMblkaeT UenNb UM  BKJ/OYAETCs  Hacoc,
obecneumBatomnin nogavy Boabl.

Ecnn kpaHbl 3aKkpbiBalOT, HacoOC elle HeKOoTopoe BpeMs npoaosnkaeT
paboTtaTb, obecneunBas NOBbILLEHHOEe AaBreHMe B HarnopHoM Tpybonposoae
M B eMKOCTU ANnsg BoAbl. Boga ysennumeaeTcs B obbeMe M NOAHUMAET LUTOK.
OH, B CBOIO o4epenb, AAaBUT Ha KOHTaKTbl U pa3MblKaeT 3/1eKTpoLuenb — HacocC
BbIK/IIOYAETCA W He BKAKYMTCA A0 NajeHus [AaBNeHMss B HArNopHOM
Tpybonposoge.

B kauecTtBe eMKOCTM AN BOAbl MOXHO B3STb PE3MHOBYIO rpesky,
noaywky, sonenbonbHyto Kamepy m np. Ee knagyT B WKWK C OTBEpPCTUEM B
BEPXHEN KpbllKe AN LWTOKa, KOTOPbIM KPenuTCsa K niactuHe (AepeBSHHON,
naacTtMaccoBom wmnu nbon apyrom) n npornyckaeTcss B OTBEPCTUE BEPXHEN
KpbIWKN SiLMKa. Ha WTOK HageBaeTcs MpyXWHa, NO3BOAAKOLWAS KOHLUEBUKY
cpabaTbiBaTb MO Mepe CHMXEHWUs [AaBfieHUss B €MKOCTM C HeKOTOpbIM
3anasgbiBaHueM. [lnactmHa cBob60AHO BKAaAbiBaeTcsas B AWMK  MOBepX
eMKoCcTn. [Ona o6cnyXuBaHUS €MKOCTM oAHa W3 OOKOBbIX CTEHOK flWMKa
BbINOJIHAETCS CbeMHOMN.

EMKOCTb C noMoLWbio rMOBKOro wiaHra coeguHaeTcs ¢ TPOMHUKOM Yyepes
BEHTW/b AMaMeTpoM 15 MM, KOTOpbIN MOXHO 3aKpbiTb MNpWU BbIXoA4e U3 CTPOS

€MKOCTU UNun rmbkoro wnaHra.

? 13
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Puc. 117. BoaoHanopHoOe YCTpPOMUCTBO: 1 - »3neKkTpoHacoc;, 2 -
BcacbiBawowmm Tpybonposoa; 3 - ob6bpaTHbiM KnanaH; 4 - HanoOpHbIX
Tpybonposoa; 5 - TpoWHuK; 6 - BeHTUNb 1/27?; 7 - rmbkun wnaHr; 8 -
€MKOCTb ANng BoAbl; 9 — npyXxuHa; 10 — wTokK; 11 — KOHTaKTbl KOHUEBKUKa; 12

- BblKNOYaTenb; 13 - anekTtpokabenb; 14 — awmk



MpunoxxeHune 12
Fopsayasa Boga U3 MOPO3UJIbLHOW KaMepbl

B ropoackux KBapTupax Aaxe npu LEeHTPann3oBaHHOM CHabXeHuwn
ropsyen Boaowm Hepeako 6biBatoT nepebon u OTKAOYEHUS. A B 3aropoaHbiX
AoMax, 0oCobeHHO B AayHblX, 3Ty npobneMy pewatoT CaMOCTOSATENbHO.

NMpepnaraemMas ycTaHOBKa ANS HarpeBaHMs BOAbl M3roTaBIMBAETCH U3
MOPO3U/IbHOM  KaMmepbl  CcTaporo  xonoaunbHuka. CHadana  Tpybku

MOPO3MNbHOM KaMepbl HYXHO OCTOPOXHO pacrnpsiMUTb, He noBpexaas

3MeeBuKa.
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Puc. 118. HarpesaTenb Ans Boabl: 1 — BXOAHOM U BbIXOAHOW NaTpybKu;
2 - otrmbaemble yactu (NMnHMa 3arnba nokasaHa NyHKTUpoM); 3 — pabouyas
NMJOCKOCTb Harpesartens

Ons  Toro 4tobbl HarpeBaTb BOAY, MNOCKMM  Tenn00bMeHHUK
yCTaHaBMMBAKOT HaAa ABYMSA KOH(MOpPKaMM rasoBOM MAWUTbl, NpeaBapuUTesibHO
CHSIB peweTKy. [Ans CHUXeHUs TenaonoTepb U xopowen dukcaunm Ha namte
Kpas Kamepbl HA 25 MM HY>XHO OTOrHYTb BHK3 Ha yron 90°.

Mocne 3Toro B ANMHHbLIX GOKOBbLIX CTOpOHAaxX BbicBepnuBatT no 10
OTBEPCTUN AMAMETPOM 8 MM, @ B KOPOTKOW, MPOTUBOMOSIOXXHOW BXOAHOMY W
BbIXOAHOMY naTtpybkam, - 5 otBepctun pgmametrpom 10 MM. OHM paayt
BO3MOXHOCTb AOCTYyrMna BO34yXa K ra3oBbiM ropenkam. B ocHoBHoOn, pabouen,
NAOCKOCTN TennoobMeHHuka cBepnat 30 oTBepCcTMi aAnMaMeTpoM 6 MM,
pacnosiarasgs ux B MNpOMexXyTKax Mexay Tpybkamm 3MmeeBuka. PaccTosiHue

Mexay HUMKM noabupaeTcs B 3aBMCMMOCTM OT KOHCTPYKUWMM MCMONb3yEMOW



MOPO3UIbHOM KaMepbl. DTW OTBepCTUs obecneyaTt npoxos ropsidiero Bosgyxa
(puc. 118).

XonogHasa BOAa M3 KpaHa nMoJdaeTcs K BXOAHOMY naTpybky no
pe3MHOBOMY LWAaHry. [n8 3TOM uUenu MOXHO WCNoAb30BaTb MeAULMHCKUNA

WwnaHr guameTpom 11 Mm.

0

Puc. 119. YcTtaHoBKa B cbope: a — BapuaHT NOAKNOYEHUS HarpeBaTens
K KpaHaM CUCTEeMbl LEHTPANM30BaHHOIro BOAOCHabXeHus: 1 — HarpeBaTenb; 2
- KpaH X0N04HOW BOAbl; 3 — LWIAHr HarpesaTens C BbIXOAOM ropsiyen BoAbl;
4 - rasoBas nnuTa; 6 — BapuaHT MOAK/IIOYEHUS HaArpeBaTenst K eMKOCTU C
BOAOW Mpu OTCYTCTBUWM Boaonposoda: 1 — HarpesaTenb; 2 — nepeHocHasa 2-
KOH(dOpoYHasa rasoBass nAuTa; 3 - LWNAHC BbIXoAa ropsyen Boabl; 4 -
BEHTUNb peryampoBaHus nogayun Boabl; 5 — eMKOCTb C BOAOM

Ha BbiIxogHOM nNaTpyboK TaKkXe HaaeBalT LWAaHI, BTOPOM KOHeL
KOTOPOro 3aKpendaoT Ha KpaHe.

MakcuMmanbHad  TemnepaTtypa BOAbI, nony4daemas M3  3TOro
TennoobMeHHMKa, coctasnsieT npuMmepHo 50° C. Ee MOXHO perynmpoBaTb,
yBennumBasi UM yMeHbLlas Harnop CTpywu.

Bonblwoe KONMYecTBO ropsiyen BoAbl, KOHEYHO, M3 TaKOro yCTpOMUCTBA
Nnosly4YnTb HENb3sl, HO AN MbiTbs NoCyAbl U HeBGONMbWON CTUPKWU BMOJSIHE

AOCTATO4HO.



B 3aropoaHbix Aomax, rae wmHoraa BOAOMPOBOA OTCYTCTBYET, TaKOW
HarpeBaTenb MCNonb30BaTb MOXHO, HO npuaeTtcs YCTaHOBUTb
AONOIHUTENbHYIO E€MKOCTb A/ HAKOMNeHMs M nogaym Boabl. MOHTUMpPOBaTb
€MKOCTb HYXHO Bbllle TennoobMeHHWKa, 4Tobbl BoAa MnocTynasa B HeEro
CaMOTEKOM. B HMXXHEN 4aCTu eMKOCTU CneayeTr YCTpOUTb PEeryMpOBOYHbIN
BEHTUNb. Ha puc. 119 nokasaHo BCe YCTPOMUCTBO B cHope.

CneumanbHOro MecTta A/ XpaHeHUs HarpesaTens BOoAbl He TpebyeTcs.

Ero MO>XHO NMoBecUTb Ha rBO34b B KYXHe UK KNaLoBKe.



Mpuno)xeHue 13

Mone3sHble coBeTbI

X Xk X

O6bl4HO BOA@ M3 KpaHa, AaXe eCc/in OH cnerka npuoTKPpbIT, NIbeTCs C
3aBUXPEHUSAMU U 6pbl3raMn, 4YTO O0COBEHHO HENPUSATHO, KOraa BbIMNOAHSETCS
Kakasi-nmbo paboTta, HanpuMep MbITbe NOCYAbl.

PeweHnemM »3Ton npobnembl MOXeET CTaTb OTpe30K MeAULMHCKOW
peE3NHOBON TPYOKM HYXHOro Agumamerpa. MOXHO BOCMO/Ib30BaTbCA WU
NOIUXSIOPBUHUNOBOW, UCNONb3yeMOM O6bIYHO ANs  3MEeKTPOU30NsaUnN.
JlocTaTo4yHO HaAaeTb TPYOKy Ha HOCUK KpaHa — M BOoAA CTAHET BbITEKATb TUXOWN
cTpyemn.

X Xk X

KnanaHHble nepekatyaTtenn BOAbl, YCTaHaBMBAaeMble B BaHHbIX
KOMHaTax WM Ha MOMKaX KYXHW, 4acTO BbIXOAAT U3 CTPOsi, U BUHOW TOMY -
aedopMaums pe3rnHOBOM MaHXeTbl, KOTOopasi crnons3aeT C KnanaHa npu
MonbITKax rnepexkayeHnsa Boabl No4 AaBNEHUEM.

MOXHO 3aMeHUTb MaHXeTy camoAefibHbIM MONSTUNEHOBbIM KOIEYKOM,
oTpe3aB 4acTb MNpobku neHana ansa Tabnetok Banuaona. OCTPbIM HOXOM
HY>XHO OTpe3aTb KOJIeYKOo, paBHOE MNO LWUPUHE KaHaBKe KianaHa, wu
YCTAaHOBUTb HAa MECTO MCMOPYEHHOrO.

X Xk X

Ecnu B KayecTBe aepxaTtens AyLWEBON roJ0BKU NCMOAb30BaTb COOPHbLIN
ANtOMUHMEBLIN KPOHWTENWH ANs MOJIOK, NpoAdloWMUCa B MarasuvHax, TO
AyleM CMOXeT roJsib30BaTbCA CAMOCTOATENIbHO Nobon  uYneH cembMy,
He3aBMUCMMO OT pocCTa.

X Xk X

Kak ¢ HaMMeHbLWNM YCUNIMEM pacCcunTaTb AJIMHbI COeANHUTENbHbIX TPY6
NnpuM yCTaHOBKE CaHTEXHMYECKOM apMmaTypbl B Tyanete M BaHHOM KOMHaTe?
CambIr npocTton cnocob — cdoTtorpacdmpoBaTb MECTO NOABOAKWN KOJIJIEKTOPOB,
a 3ateM no doTtorpadpumn, oTneyataHHOM B HYXHOM MacwTabe, npopucoBaTb
BO3MOXHble BapuaHTbl CTbIKOBKW, BblbpaTb OMNTUManbHbIA, 3aMepUTb ANUHbI

CroHOB 1 NepeBecTn X B pealJibHblE€ pa3MeEphl.



X X X

Ecnn obopyaoBaTb BaHHY CUCTEMOM aBapuvMWHOro CrnMBa BOAbl, TO
MOXHO 6yaeT nabexatb NOTONa B BaHHOM KOMHaTe. [1ns N3roToBfeHNs Takown
CUCTEMbl MNOHAAObWUTCS NeHonnacT WAM  naacTMaccoBasi repMeTuyHas
Kopobouka, a TakXe KyCOK TOJICTON pbl6ONOBHOM NECKMU.

Mpobka CAMBHOMO OTBEPCTUS BaHHblI KPEnuTca C MNOMOLLbI JIeCKU K
KyCcKy neHonsacta. Korga Boabl B BaHHE CTAaHOBUTCA MHOMO UM OHa rpo3uT
nepennTbCsa yepes Kpan, NeHonnacT BCMJbiBAeT, OTKpbIBaeT Npobky v BoAa
YXOAWUT B C/INBHOE OTBEpPCTMeE.

X Xk X

O6bI4HO TYMBOUKY MOMKK 060OPYAYIOT TakK, YTO OHAa UMEEeT OA4HY ABEpPKY
U BTOpas MosioBMHA NPOCTPaHCTBA He BoCTpebyeTcs. MOXHO BCTpOUTb Tyaa
HeboNblINe AWMYKN, KOTOPble CTAHYT YAOOHbIMM XpaHUAULWAMW AN MESIKOM
KYXOHHOW yTBapw.

X Xk X

Ona noabemMa nNUTbEBOM BOAbI M3 CKBaXWH W KONOALEB 4acTo
NCNONb3YIOTCH HapyXHble LeHTpobeXHble Hacocbl Tvna «[JoH» nnn «Kama».
DTO HageXHble arperaTtbl C BblICOKMM KI1d, HO OHM MMET O0AHO AO0BOJIbHO
cnaboe mecto — obpaTHbIN KnanaH. OH HEAOCTaTOYHO XOPOLWO yAEPXUBAET B
cucTeMe BOAYy B TOT MOMEHT, KOrga Hacoc He paboTtaeT. B pe3ynbTaTte 3TOro B
Tpybax BO3HMKAKOT BO3AYLIHble Mpobku, Mewarlmnme HacoCy KadaTb BOAY.
YTobbl 3acTaBuTb €ro BHOBb 3apaboTaTb, NPUXOAUTCH 3anuBaTb CUCTEMY
BoAon. [na npenoTBpalleHUs 3TOro SBJeHUS AO0CTaTOYHO rMocse nosuvBa
3aKpenuTb LWNAaHr Ha BO3BbIWEHUN UM ONYCTUTb €ro B EMKOCTb C BOAOMN.

X Xk X

Ona TOro 4tobbl YCTpOMUTbL a3paTop B BaHHe, MOHanobuTCa coBCeM
HeMHOro BpemeHu. CHayana HYXHO COOpYyAUTb MPSIMOYrOJfIbHYIO paMKy U3
AlopantoMnHueBbiX TpyboK, B3ATbIX OT CTapoW packnagywku. Tpybku
COeIMHSAITCSA OTpe3KaMu MIacTUKOBOro wWnaHra. Bo3gyx noctynaer yepes
TPOMHUKMN, CBapeHHble C MOMOLWbI NasfibHMUKaA W3 TOro Xe MnAacTUKOBOro
wiaHra. Hy>XHO npocTo BKAWYUTL Mogady Bo3ayxa, W aspatop byaert

paboTaTb He XyXe UMMOPTHOrO.

X X X



HecoMHeHHO, nnacTMaccoBbiM CUGOH AN9 yMbiBallbHUKA BO MHOMOM
nydywe 4yryHHoro. Ho 6epa B TOM, 4YTO OHM He B3amMo3aMeHsieMbl. [1pu
3aMeHe  M3HOCMBLUEerocs 4YyryHHoro Ha naacTMaccoBblil  BO3HWKAeET
Heob6X0AMMOCTb YEM-TO 3anNONIHATbL O06pa3oBaBLUMMCS KONbLEBOW 3a30p, T. K.
npueMHas Tpyba noa crtapblih CMPOH UMEEeT BHYTPEHHUW AuaMeTp 72 MM, a
HapY>XHbI agnameTp Tpybbl N1acTMaAccoBOro cocrasnsieT scero 40 MMm.

Onsa pewenHunsa aton npobnembl NoOHagobuTca wanba gnametpoM 72 x 40
MM M TonwmHom 20 MM, Bblpe3aHHast U3 JSINCTOBOW pe3uHbl. CoeanHeHune
NnoNy4yaeTcsd OYeHb repMeTU4YHbIM, a y3en Nnerko pasbupaeTcs npu 4UYUCTKE
KaHannsauuu.

X Xk X

KucteBon pe3nHOBbLIN 3cnaHep MpPeBOCXOAHO repMeTu3npyeT CTbiK
nnacrtmaccosoro cumdoHa nNo4 PakOBUMHOM YyMbIiBallbHUKA CO CJIMBHbIM
KaHan3aunoHHbIM nNaTpybkom B BaHHOM KOMHaTe. CoeauMHeHue nosydaeTtcs
OYeHb aKKypaTHbIM, HEe MNpPOMyCKakwwWwmMM HU BOAY, HW MOCTOPOHHME 3anaxu.
He TpebyeTcs Aaxe TakoW onepaunn, Kak 3amasblBaHWE CTblKa LEMEHTHbIM
pacTBOpoM. [JOCTaTOYHO OKpacuUTb BUAMMYIO YacCTb 3CnaHAepa HUTPOIMAsbIO.

X Xk X

YacTo CTblIK Mexay CAMBHbIM NAaTpybKoM BaHHbl M KaHanM3aLMOHHOW
Tpybon noatekaeT. M36aBUTbLCA OT MNpPOTEUYKM MOMOXET pe3nmHOBas NeHTa
(buHT-pe3unHa), KoTopas npoaaeTcsa B anteke. Ee HamaTbiBalOT Ha Tpyby C
HaTAroOM U BHaxNecT, a cBO6OAHbIN KOHeL, (UKCUPYIOT MPOBOSIOKOWN.

X Xk X

Kak wn3BeCcTHO, OCHOBOW [a4yHOro JieTHero aAaywa sasnsietca 6ak
AOCTaTOYHOW BMeCTUMOCTU. Yawe Bcero MWCNOAb3YKT ANs 3TOW uenu
MeTanamyeckyt 604Ky, AeTCKY0 BaHHOYKY WM nobyo Apyryro nNoaxoaswyto
eMKOCTb. HOo caMon nydwenm eMKOCTbd ANns Aylwa CTaHeT Kamepa
aBTOMOOUIbHOW WKHbLI. Mpnyem He obgaA3aTtenbHO 6paTb HOBYH. B kamepy
Bpe3aloT ABa WTyuepa — NoABOAALLMNA U ANA COeAUHEHUS AYLWEBOW roNIOBKU C
KpaHOM. Ecnm eMKoCTb Takoro 6aka oKaxXeTcs HeAoCTaTO4YHOW, Ha Kpbllwy
AylweBon KabuHbl MOXHO MNONOXWUTb ABE WM Tpu Kamepbl. CBepxy Hapg

KaMepaMu HeobxoaAnMMO YyCTpOUTb HEOONbLIOW MAPHUYOK U3 MOAUITUNEHOBOM



NAEeHKW. DTO NO3BOJIUT AaXKe B He C/AIMLLIKOM >XXapKyk noroay uMMeTb B Aylue
TEeNNyw BoAY.

X Xk X

Bo BpeMsa peMoHTa 479 MNOKpackM BOAOMPOBOAHbLIX TPy6 MOXHO
MCNonb30BaTb MNPOCTON W YyAOOHbIM BanWK, CAenaHHbI W3 MOAPYUHbIX
MaTepuanoB: nNycras KaTywka W3-noj HUTOK OOLKMBAETCSs CUHTETUYECKUM
MEXOM U 3aKpernsisgercsa WMIMHTOM Ha OoTpe3ke TOJICTOM MNpPOBOJIOKM,
NM30rHyTon 6ykBomn «I».

X Xk X

Ewe oanH peuenT OoKpacku BOAOMPOBOAHbLIX TPy6 B TPyAHOAOCTYMHbIX
MecTax. HyXHO ClWWTb pyKasBuuy M3 OBYMHbI MEXOM HapyXy. [0OTOBYIO
pyKaBuLy HafeBalT Ha PYKY, OKYHalT B KPAcKy WM akKKypaTHO KpacsaT Tpyby
CO BCeX CTOPOH.

X Xk X

BbICTPO M HaAeXXHO 3arnywuTb BOAOMPOBOAHYI Tpyby mnm natpybok
paguatopa nNpu MNpoBepKe ero Ha repMeTUYHOCTb MOXHO C MOMOLbIO
HeCNnoXHoro npucnocobneHnsa. NoHagobuTcsa pe3nHoBas BTYfIKA, ABE ramku
M12, aBe wanbbl, 6onT M12,5, cnyxawmn pydykon. lNpun BpalleHUN pyuKun
pe3nHoBas BTYJIKa, 3a)kaTas Mexay AByMS wanbamu, pacwumpsaeTca n naoTHO
nepekpbiBaeT oTBepCcTMme.

X Xk X

Mpn cBapuBaHun T-06pa3sHbIX coeaMHeEHUNn Tpyb npeaBapuTenbHO
COBMeCTUTb MUX AOCTAaTOYHO C/I0XHO. M3roToBMB npucnocobneHue, cocrosiiee
U3 ABYX MeTa/yIn4yecKux nAacTUHOK, WNUAbKN U ABYX raek, ypaeTcs
HaAeXXHO 3aduKCcUpoBaTb OTpe3KN Tpyb B HEOH6XOAMMOM MOSTOXKEHUMN.

X Xk X

Ans paBHOMepHoOro crnbanmsa Tpybbl, 0CO6EHHO TOHKOCTEHHbIE, 0ObIYHO
3arnoJIHAT NeckoM. Ho MOXeT C/Iy4YnTbCS TaK, UTO B HYXHbIM MOMEHT ero He
OKaXeTcs noj pyKomn.

B aTOM cny4yae MOXHO 3anosHUTb MOosoCTb Tpybbl BoAon. BepHee, ee
TBEPAON MoanduKaumen — nbAoM. Hy>XHO 3anonHuTb Tpyby BOAOW, 3aKpbITb
C ABYX CTOpPOH npobkaMu, NMOMECTUTb B MOpPO3WJIbHWUK. Yepe3 HeKoTopoe

BpeEMS MOXHO MNPUCTYyNaTb K 3TOWM HECNOXHOW onepaumn - crubaTtb gaxe



CaMyl0 TOHKOCTEHHYIO Tpyby. KOHeYHO, He Kaxayt Tpyby MOXHO NMOMeCTUTb
B MOPO3WJIKY, HO 1 3TO He npobnemMa — Hajo0 NULWb AOXAATbCSA 3UMbI.

X Xk X

Henoppawouwmecs pasBuHUMBaAHUIO TpybuaTble coeauMHeHust ObiBanble
MacTtepa nporpesarT nasnbHOWM namnoun. lNpakTuyeckn Takoro xe addekTa
MOXHO A0butbca M 6onee npocTbiM cnocobom. lNMonmBass MeCcTo coeanHeHus
KPYTbIM  KUMATKOM K3  06blYHOrO 4aWHuka, 6narogapsa TensoBoOMy
paclUMpeHUIo YAAeTCs pacCoeAnHNTb AaXke 3apXKaBeBLune CTbikn Tpy6.

X Xk X

Ncnonb3ya 4 6asanbtoBble nAuTbl pa3mepoM 300 x 300 MM #
HebonbWwoe KONMMYEeCTBO LEMEeHTa, MOXHO ObICTpo coopyaAuMTb HaBeC Hajg
AbIMOBOW TPYyb6OM ANS YyNyULLEHUS BbITSXKU.

OH CcnyXuT ana ynaBiMBaHUSA W 3aKpyuuMBaHUS BeTpa, KOTOPbIX
yBfiekaeT 3a cobon abiM 13 TpyoObI.

YTobbl BHYTPM He cobupanacb BOAA, Y OCHOBaHMA HYXHO caenaTb
KaHan. OnacHoCcTn 3abuBaHUSA CHEroMm HeT, T. K. OH TaeT OT Tenna.

X Xk X

Y nobon neykn ectb nogaysano, a ecsau TOoIMBO TBepaoe, TO B HEM
BCerga HakanaumeaeTcs 30/a, KOTOpYyk  Mepuoauvyeckm  npuxoauTcs
BblrpebaThb.

Ons ynpouweHns 3Tton paboTbl M3roTaBIMBalOT CBOeOOpa3HbIM COBOK-
HakonuTenb, UMEKLWUN HEBbICOKME B6OpTUKKM C TpeX CTOpoH. OH BCTaBiisgeTcs
B MoaAyBano M HAaXoAMUTCSA TaM, NOKa He HarMoJSIHUTCS 30/10M.

X Xk X

Ecnn B cMecuTene HeOXUAaHHO OTNOMUACSA MOBOPOTHbIM mM3nue (Tak
Ha3blBAEMbIN T[yCaK), a 3anacHOro noa pykKaMm HeT, TO A0CTaTOYHO
nepeBepHyTb €ro, MnOCTaBMB pa3BasibLOBaHHbIM HOCMKOM B KOpMyc.
[epMeTUYHOCTb M HAAEXHOCTb obecneumBatoTCs HAKMAHON FranKomn.

Nepen peMOHTOM CMecuTens HaAo 3a4YUCTUTb 3ayCeHubl Ha M3MBE B
MecTe cnoma.

X Xk X

C TeyeHMeM BpeMeHM Ha BOAOrperHbIX KOTNaxX WM OTOMUTESIbHbIX

YCTAHOBKax nModaB/IdKOTCA MeECTa, KOTOpbl€ HyXAAlTCd B OKpalwnBaHUMN.



Kpacka Ha Takux MecTax LWenywuTca W ocbinaeTcsa no4a BO34ENCTBUEM
BbICOKOM TeMnepaTypbl.

YTobbl 3TOro wm3bexaTb, HYXHO B34Tb aJlOMUHMUEBYID Nyapy
(«cepebpsiHky»), cMewaTb ee C 06blYHbIM CUIMKATHbIM KneeM. [Mony4YeHHbIM
COCTaBOM OKpacuTb npubop. Takoe NOoKpbITUe He obropaeT, He OoCbinaeTcs w
BblAEPXMBaeT BbICOKUN HArpeB, a 3HAYMUT, CAYXUT A0SIr0e BpeMs.

TaKom Xe KpackoM MOXHO OKPaCUTb U MedHble ABEepKMW.

X Xk X

Kak npaBunio, NpoCTpaHCTBO NOA4 BaHHOM 3aKpbIiBAaOT C MOMOLLbIO AOCOK
WM Kupnuya c nocneaywwen otaenkon kadenem. WNHorga noa BaHHY
yCTaHaB/MBaKT WKad CO CABUXHbIMK ABEpPLAMMN, B KOTOPOM MOXHO XPaHUTb
pa3Hoobpa3sHbie Menoyn.

NMpepnaraeMm euwe oAUH BapuMaHT TaKoro wkada, KOTopbli MNO3BOMSET
MCNONb30BaTb NMPOCTPAHCTBO NOA4 BaHHOM N COOKY OT Hee.

Onsa 3Toro noHaaobwuTcs WKT, ABE ABEPKWU, pPENKMU, Wypynbl, Wypynbl-
OCW, BUHTbI, YFOJIKM N CNOUCTbIM NAacTuk. LLUWT n ABepKU BbINOAHEHbI B BUAE
AEepPEBSAHHbIX paM, Ha KOTOpble C MOMOLLbK 3MNOKCUAHOIO Kiies KpensaT KYCKu
cnoucToro nnactmka. [oToM WUT COoegmHSAT WypynaMu CO CABOEHHbIMMU
perkamn. OgHy ABEpKY C MOMOLUbK LYPYNOB-OCEN COEAUHSIOT C penKamm
TaknM obpasoMm, 4Tobbl coxpaHsanacb MOABMXXHOCTb B TOYKAxX COeAMHEHMUS.
[Jpyrasa aoBepka Ha NeTnax nNpukKpennseTcs K N1eBoMy Topuy LuTa.

Mocne 3TOro KOHCTPYKUMIO yCTaHaBAMBAlOT MNoA BaHHOW. [lenatoT 3To
OYeHb TMPOCTO: OKpPYI/IeHHbIM KOHey wuta nog HeboNbWwMM HaK/IOHOM
3aBOAAT NMOA4 BOMHYTbIM KpaW BaHHbI, @ HMXHIOK 4YacCTb KOHCTPYKUMM C
MOMOLLBLIO BUHTOB CTAMMBAIOT C YrosikaMu, npeaBaputesibHO NpUKpenaeHHbIMn

K rnosny.



