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BeeneHune

ABTOHOMHOE OTONN/IEHVE BCe GObLLe 3aHMMAET HaLn
YMbl, MPUYeM pasMbilLSIeHNs O HEM aKTyasbHbl He
TOMbKO B 3VIMHWI NEPKOA, KOrAa, COGCTBEHHO, OTomMe-
Huie 1 TpebyeTcs, HO 1 IeToM. Bo-nepBbiX, G0NbLUINHCTBO
noslyyaeT cyeta OT KOMMYyHasbHbIX CITy>K6 Kpyrnoro-
LMYHO, MO TaK Ha3bIBAEMOMY «CPEAHETOA0BOMY Tapudy»,
BO-BTOPbIX, IETOM Y MHOTUX B KBapTMpaXx 1 fOMax Npo-
[OMKUTENbHOE Bpems OTCYTCTBYeT ropavas Bofa U, He-
CMOTPA Ha XapKyto NMOroAy, 3To Bce-Takvi HeyA06BHO.

BoT 1 3agymaelubca — a CTOWT N OCTaBaTbCA Bep-
HbIM CUCTeMe LieHTpann3oBaHHoro otonneHus (LIO), aa
1 ropsadero BogocHabxeHus (MBC)? PaboTta 3Tux cu-
CTeM B Hallel CTpaHe He oTinyaeTca ocobon cTa-
6UNBbHOCTBIO. 3aBNCIMOCTb OT MOTOAHbIX YCIIOBUIA HEO-
yeBMAHaA: oTonsieHMe MoXeT paboTaTb B MapTe,
HeCMOTPA Ha Teru1yio NMoroAy, B TO e BpemaA AaXxe B CI1y-
Yae 3aMOPO3KOB B CEHTAGPE TEMNO B BaLle XuUuLie He
npuaeT - rpadrik He MO3BONAET, 3aMepbl CPefHel TeM-
nepatypbl Tpebytotca. [la n Tapndbl pacTyT, KaK Ha ras,
TaK 1 Ha Tenno, NOCTOAHHO U PErynapHO, N HaAeATbCS,
YTO OHU CHU3ATCA, HET OCHOBaHWN.

MHorve ycTpaHsaioT 3T Npobnembl, ycTaHaBnvBas
MNHAVBMAYaNIbHbIE CYETUMKIN NOTPebneHna rasa, Tenna
VNI ropAYeit BOAbl, U YXKe 3TO B CPaBHEHMM C OMaTomn
Nno HoOpMam faeT HeEMasyto SKOHOMMIO U, Y>K BO BCAKOM
clyyae, BO3MOXXHOCTb CaMOCTOATENIbHO NIaHMPOBaTb
CBOW pacxoppl v noTpebneHve.

Cnepyowmm (Mo CyTw, NOTMYHBIM) LLIAromM ABAAETCA
yCTaHOBKa aBTOHOMHOro otornsieHusa (AO), yTo ontu-
MaJibHO 1 B TOPOACKMX KBapTMPaX MHOFO3TaxHbIX [O-
MOB, 1 B YaCTHbIX JOMOBNafeHNAX, KoTTeaxKax. Begb
aBTOHOMHOE, UM MHAVBUAYaNbHOE OTOMIEHME NMO3BO-
nAeT Bam BbipabaTbiBaTh TENO 1 ropAYyio BOAY HEMO-
CpefcTBEHHO Y ceba foMa, TeM camMblM obecrneurBas:
« CTabunbHOE Hanuume ropsAveil BoAbl B Nioboe Bpe-

Ms rofa (Bam He NprAETCA NETOM MbITbCA B XONOAHOM

BOZE) C Noaaep»KaHiemM HeoOXOAMMON TeMnepaTypbl;
« OMnaTy TOMIbKO TOro KoMMYecTBa Tenna u ropsayei

BOAbI, KOTOPOE peanbHO NoTpebnaeTcs, 6e3 yyeTa

noTepb MO NyTU B BaLle XUIWLLE;

« He3aBUCMMOCTb B OMpefieneHnn Kak CPOKOB, TaK 1

WHTEHCUBHOCTU OToMneHus B Bawem pgome unu

KBapTUPE 1 BO3MOXKHOCTb MPUMEHATb PasfinyHble
CXeMmbl OTOMEHUA.

CoBpemeHHasA crcTema aBTOHOMHOrO OTOMEeHNA
COCTOWT U3 TPeX OCHOBHbIX JIEMEHTOB:

o TennoreHepartop (06bIYHO KOTES), B KOTOPOM Bbipa-
6aTblBaeTCA TenNno;

e TPyObl, MO KOTOPbLIM LMPKYIUPYET TEMNIOHOCUTEND,
nepeHoCALLNIA TEMNO OT KOTNA K 06orpesatoLleit cu-
cTeme;

e HEnocpeAcTBEHHO CUCTeMa OTOMJIeHNA nomelle-
HWI, Yalle BCero cocToAwan n3 pagmatopos. Bos-
MO>KHO TaKXe UCMOosb30BaHKe MHOTO TUMa CUCTEMbI
OoTOMMeHNA — «Tennbi non». Ml Ta n gpyraa otonu-
TeNbHaA cMCTeMa OTHAeT BblpaboTaHHOe Temnsno
BO3/lyXYy B MOMELLEHNW.

KoTten — 0CHOBHOW 3neMeHT aBTOHOMHOW CUCTEMbI.
OnucaHmio CyLLecTBYIOWUX BUAOB €ro 1 coBetam no
BbIGOPY NOCBALLEHA 3HaUMTENIbHAA YacTb STOro U3aa-
HuA. EcTb 3aech MHOpMaLMA N O COBPEMEHHbBIX OTO-
NUTENbHbIX CUCTEMAX, TaKMX KaK TeMI0BOIN HacocC 1 re-
NNOCMCTEMA, KOTOpble WCMOMb3YIOT SHepruio us
BO306OHOBNIAEMbIX UCTOYHNKOB. CUCTEMbl Ha OCHOBE
3TUX BUAOB 060PYAOBaHNA MOXKHO cUMTaTh 3GPeKTUB-
HbIM BNOXeHMeM B ByayLiee.

W naxe ecnm Bbl He cobrpaeTecb camu NPoeKTU-po-
BaTb, NpMo6peTaThb 1 yCTaHaBNMBaTb CUCTEMY OTOM-
neHuA, a JOBEPUTE BbIMOIHEHME STUX PaboT noapaa-
UMKy, TO MOCTVXKEHME CYTU CUCTEMbI Y BO3MOMKHbIX
BapVaHTOB €€ BbIMO/IHEHMA NOMOXKeT Bam 6biTb He
NPOCTO CTOPOHHMM HabsopaTenem, a HaCTOALMM XO-
3AVIHOM, KOHTPONMPYIOLMM BCE OCHOBHbIE CTaguUm Npo-
Liecca OTOMJIEHNA B BalleM Xusbe.
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[[@30Bble KOJTOHKN

3TOT NpU6OP AaBHO 1 XOPOLLO 3HAKOM Hallemy no-
TpebuTento — NPOTOYHbIN HarpeBaTeNb BOAbI MpU no-
MOLUM rasa C PyYHbIM PO3XKUIOM AO CUX MOP YacTo
BCTPEYaeTcsa B HalWMX AOMax, B 0COBEHHOCTY CTapoi
NoCTpoiiKN. B coBeTckoe Bpems Takume Npubopsb Bbimy-
CKaNnCb COTHAMM TbICAY B rof,.

OpHaKo ra3oBas KOIOHKA — 3TO HE TOSbKO MPOLLOE,
Ho 11 Byayllee, Bedb Y TaKuxX BOJOHarpesaTeneii ectb psag
NpenMyLecTB, Npexae BCEero — 3T0  3KOHOMUYHOCTb:
NPy BCcex SKOHOMUYECKYX HeYPARWLIAX ra3 noka no-npe-
)KHEeMy ocTaeTcsi Havnbonee [eleBbiM UCTOYHNKOM
Tenna B fome. MNpuyem nMTp HarpeToi KOIOHKOM BOAbI
06X0AMTCA B HECKOSbKO pa3 AeLUeBe KaK B CPaBHEHNN
C BOAOA, NMOCTYNVBLUEN W3 SNEKTPUYECKOro Harpesa-
Tens, Tak U 13 CUCTEM LieHTpanu3oBaHHoro BC. YgobHo
1 TO, YTO KOJOHKA, ABMAOLLAACA NPOTOYHbIM HarpesaTe-
nem, He TpebyeT Hannuuusa bolnepa, 3aHMMatoLLEro He-
Manoe NpoCTPaHCTBO, a MOTOMY KOMMaKTHa. [la v one-

41 Ta30Bble KONOHKN

PaTVBHOCTb MOAAUM HarpeToln BoAbI («BKIIOUMA 1 NOny-
Unn») — 3TO TOXKe NJIIOC B CPAaBHEHWUM C HaKOMUTeNb-

HbIMU HarpeBaTenAMu, KOTOPbIM ANA HarpeBaHuA

«cBOero» obbema Bofbl NOTPebyeTCA He MeHbLLE Yaca.

Mpun 3TOM BO3MOXXHOCTU HaKoNUTENnen orpaHuyeHbl
06beMoM 6orinepa, a KONOHKA HarpeBaeT To Kosnue-

CTBO BOAbl, KOTOpoe Bam notpebyeTcs, noka Hanmye-

CTBYeT Mofay4a XONoAHON BOAbI 1 ra3a B cMcTeme.

MTak, Bbl oLeHUnM 3TU npermyLiecTsa 1 peLmim
nprobpecTy Nnpnbéop. XopoLwuo 6bl 3HaTb, 4TO OH COBOWA
npeacTaBnser.

OcHOBHble 371eMeHTbl  Fa30BO KOMOHKM CrieayioLLe:
rasoBblil KnanaH (Mnu rasosas apmaTypa), KOTOpblii
yrpaBnAeT NOTOKOM ra3a; ropeska, Bbl--Mon-—-HAeMas
yaLLle BCEro U3 Hep>KaBeloLLel CTanyi;  TeMIOOOMEHHIK,
06bIYHO MeHbIVi, B KOTOPOM 1 MPOUCXOAUT HarpeBaHvie
BOAbI; GOpMUPOBATENb TAMW,  CYXaLLWA ANA AbIMOYyAa-
JIeHUA N KOHTPONA TATU C NMOMOLLbIO YCTAaHOBSIEHHOTO B



[a30Bas KONOHKa (paspes)

HeMm AaTurKa TemnepaTypbl; HAKOHeL, aBTOMaTUKa, KO-
Topas ynpasiAeT Bcell paboTol KONOHKM.

Kak Mbl yxe ynomuHanu, npaBuibHOe Ha3BaHue
KOJIOHKN — MPOTOYHbIV ra3oBblli BOJOHarpeBaresb.
W3 Ha3BaHWA CTaHOBUTCA NMOHATEH NPUHLMM PaboTbl
npubopa: BoAa HarpeBaeTcs U NoAaeTca noTpeduTenio
HenocpeACTBEHHO B NpoLiecce NpoTekaHWA Yepes npu-
60p, a He HaKamIMBaeTca B CreuvanbHON eMKOCTU.
HarpeBaet Boay Tpy6uaTblii TENNOOOMEHHWK, KOTOPbIiA
pasmeLlaeTcs BHYTPY Kamepbl CropaHua 1 oTérpaet
TENNo OT AbIMOBbLIX Fa30B, NepefaBas ero NpoTeKato-
wen Boge.

MpucTtynas K BbIGOPY KOHKPETHOW MOAenw, B nep-
Byl ouepefb crieflyeT 06paTuTb BHUMaHNE Ha MOLL-
HOCTb U1, COOTBETCTBEHHO, MPON3BOANTENBHOCTb KO-
JIOHKW. 3T ABa MapameTpa B3aUMOCBs3aHbl, Mo
MOLLHOCTM ra30Bble KOSIOHKN MOXHO Pa3fenuTb Ha
Tpw Kateropuu: 17-19, 22-24 1 28-31 kBT. Ho BbI-
6rpatoT KOMOHKY 0BbIYHO MO NPOV3BOANTENBLHOCTU, NN
pacxofy BoAbl (KONMYeCTBO BOfbl, KOTOPOE KOSIOHKa
MOXeT HarpeTb 3a eiMHNLY BpeMeHm). ECTb Tpu rpynmbl
KONMOHOK no npowussogutenbHoct: 10-11, 13-14 n
15-17 n/MWH Npu HarpesaHwy Boabl Ha 25 °C. Bbibu-
paTb cnefyert ucxoas us notpebHocten. Ecnm KonoHka
Hy>Ha Bam nuLb AnA NPYHATUA Aylia UK MbITbA Mo-
Cyfibl, TO JOCTAaTOUYHO U MUHUMaJIbHOTO 3HaueHuA. Mpu
»enaHuM NCnosb30BaTb ropAYYio BOAY OAHOBPEMEHHO
1 Ha KyXHe, 1 B BaHHOW TpebyeTcsa npubop 13 BTopon
rpynnbl. Hy a KonoHKa Npon3BOAUTENIbHOCTbIO He Me-
Hee 15 I/MUH yCTPaHWT BCe NPobnemMbl C ropAYnM BO-
[IOCHabXXeHeM KyXHV U BaHHbl. YUTUTe TONbKO, 4TO
ecnv 6yaet HeO6XOANMO HarpeTb BoAy A0 6osnee BbICo-
KOW TemnepaTypbl, NPUAETCA CMUPUTLCA CO CHUXKeE-
HUEM NPOV3BOAUTENIBHOCTU KOJIOHKN.

MaHenb ynpasnieHna € Nbe3opo3Xnrom

3aTem o6paTuTE BHUMAHVE Ha CUCTEMY PO3XUra.
PaHee ans 3TOro HEO6GXOAVMbI BbIN CMNYKKM, HO ANA
COBPEMEHHbIX KOJIOHOK OHI yKe He TpebytoTca. CoBpe-
MEHHbIE NPOTOYHbIE BOJOHArPeBaTeNin BCEX KaTero-
pwii MPOV3BOANTENBHOCTU MOTYT UMETb OfIMH 13 TPex
TUMOB PO3XWra: Mbe30PO3XKUT, OT 6aTapeku nam ot
rmpporeHeparopa.

B npnbopax C Nbe30pPO3KUroM OCHOBHasA ropesika
32XKMraeTcs Npuw NOMOLLY 3ananbHKKa, WY MUAOTHOW
ropenkui, B KOTOPOWN MOCTOAHHO MOAAEPKNBAETCA
nnamsa. Po3xur 3ananbHuKa Npov3BOANTCA HaxKaTMem
KHOMKM Mbe303/1eMEHTA, NMPY 3TOM 06pasyeTcs UCKPa,
Cnocob6Has 3a)keub riams 3ananbHuKa. MNnams B 3a-
nanbHUKe ABMAETCA UHAVKATOPOM PEXMMA OXNAAHNISA,
B KOTOPOM KOJSIOHKA MOXET HaXOAWTbCS JOBOJIbHO AN~
TenbHOE BpeMms,, laxe B Balue oTcyTcTBue, a 4ns BKITIO-
YEHVIA KOMOHKM HEOBXOAMMO NNLLb OTKPbITb KPaH ro-
psuero BofocHabxeHus. Ho B cnyuae Bawero
LNINTENIbHOTO OTCYTCTBMSA BCE-TAKU JTyULLE BbIKIIOUYNTD
KOJIOHKY MOJIHOCTbIO.

B KOMOHKax C 3NeKTPOHHbIM PO3XWUIrom oT GaTa-
peek 3anasbHIK He FOPUT MNOCTOAHHO, CJIeOBaTENbHO,
OTCYTCTBYET MOCTOSIHHOE NOTPeBIeHVe rasa v ra3oBbin
KnanaH nosIHOCTbIO 3aKpbiT. Brarogaps stomy npu6op
60s1ee S3KOHOMUYEH, @ BK/IOYAETCA MPOCTbIM OTKPbI-
TVieM KpaHa ropsiueil Bofbl Vv perynstopa MOLLHOCTY
Ha KOJTOHKE 1 BbIKMIOYAETCA NOC/Ie ero 3akpbitvs. Mpu
OTKPbITUM KPaHa 3NEeKTPOHHbIN 6/10K MTHOBEHHO 3aXK-
raet njams 3anasbH1Ka, OT HErO — OCHOBHYIO FOPESIKY,
a 3apAA ANA UCKPbI AAOT 6aTapeinkn ¢ HanpsixeHnem
1,5 B. TpebyeTca nuib nx neproamyeckas 3ameHa
(06bluHO pa3 B 3-5 mecsLeB).

Bcemm 31 npenmyLecTBamm 0611a[atoT U KOMIOHKM C
PO3XKIroM OT MAPOreHepaTopa,  NPUYeM, ECTECTBEHHO,
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mpporeHepatop

B HIIX eLle 1 He TpebyeTcs 3ameHa baTapeek — Befib UX
HeT. 3To nocsieHee CJI0BO B COBPEMEHHOI BOAOHarpe-
BaTeNIbHOM TexHUKe. B Takom nprbope B Tpy6e, No Ko-
TOpOW MpoTeKaeT BOAA, YCTaHOBNEeHa HebonbLas ru-
LpOTypbUHa CO BCTPOEHHDBIM rugporeHepatopom. Moa
BO3[eNCTBNEM NpOTeKatoLLei BoAbl TypbuHa HauvHaeT
BpaLLeHVie, KOTOpOe reHepaTop npeobpasyeT B dnek-
TPUYECKYIO SHEPrHo, BO BCEM MPOoYem NPUHLWM aHano-
rmyeH npepbigyliemMy. Takas KOMOHKa — MUHWU-TUAPO-
3NEKTPOCTAHLMA Ha JOMY.

BbibrpaTb cneflyeT ncxona 13 co6CTBEHHbIX MPeano-
YTeHWiA, Npexae Bcero GprHaHCOBbIX, MOCKONbKY pas-
HULa MeXay CamOl JOPOro KOMOHKOW C PO3XKMIoM OT
rmaporeHepaTopa u SKOHOMUYHOWN KOMOHKOW C Nbe30o-
PO3XKMIOM CyLLeCTBEHHA. YUTUTE TOSIbKO NPV 3TOM, UTO
ecnn Bbl XrBeTe B MECTHOCTY C HECTABUNbHBIM UK
HU3KMM JaBNeHNEM B CETU KaK ra3o-, Tak 1 BOLOCHa-
6XKeHuns, Bam nyulue octaHOBUTb CBOW BbIGOP Ha KO-
JIOHKE C Nbe30pOo3KNrom. KoNoHKM ¢ po3xurom ot 6a-
Tapeek MeHee YyBCTBUTESIbHbI K AaBNEHMIO BOAbl B
cucteme (Ho 6onee TpeboBaTenbHbI K JaBNEeHUIO ra3a),
a BOT [i/1A KOJIOHOK C PO3XKMIOM OT rmpporeHepatopa
HeobxoaMmo 6onee BbICOKOE CTabunbHOE AaBieHmne B
obenx cetax. OTMeTUM Npun 3TOM, YTO B YKpauHe Ko-
JIOHKM [OSIKHbI 6bITb ajanTMpoBaHbl AnA paboTbl B
YCNOBUAX C MOHUXEHHbIM (13 Mbap B CpaBHeHUW C
20-25 mbap B EBpone) aaBneHnem rasa, a KONoHKM
C Nbe30PO3XKMIroM MOryT paboTaTb fake npu fasre-
HuK rasa 5 mbap.

Ewle oaHa Ba)kHaA xapaKkTepucTrka npu Bbibope
BOfjOHarpesatena — TuUM ropesnku. OHU MOryT 6bITb €
NOCTOAHHOWN MOLLHOCTbIO 1 aBTOpErynmpyemble, nHaye
roBops, C PeXVMOM MOZyNALMK. ABTOMaTVKa NO3BO-
NAeT NoAAepPKNBaTb 3afjaHHYI0 TeMnepaTypy Harpesa
npu n3mMeHeHWN NPoToKa BoAbl. Hanpumep, ecnu Bol
NPVIHYMaeTe Ayl 1 KTO-NMBO B 3TO »Ke BpemMs BKNoUnT
BOJly Ha KyXHe, TO KOJIOHKa C ropesikoii C MOCTOAHHO
MOLLHOCTbIO CHU3UT TemrepaTypy Harpesa, a pexum
MOAYyNALMM aBTOMATUYECKN N3MEHAET MOLHOCTb ro-
penkn AnAa nopaepxaHua TemnepaTypbl Npu yBenu-
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la30Bas KOMIOHKa C MMAPOreHepaTopoM

UMBLUEMCA PACcxofe BoAbl. KOHEeUHO, pexum mogyns-
LM HaMHOTO yAOGHee.

KcTaTh, ¢ MOWHOCTbIO CBA3AHO HanMuune eule og-
HOro yA06HOrO YCTPOCTBA — MepeKoyaTens MOLHO-
CTW, KOTOPbI NOMOraeT NogAepKNBaTh TEM-NepaTypy
Harpesa B 3UMHee Bpems, Korfa TemMnepaTtypa Bofpl
Ha BXOfe B KOMIOHKY HIXKe, YeM NIETOM.

MpakTUYHBIM 1 KOMBOPTHLIM ABAAETCA Hanuune
undpoBOro AnCNes, Ha KOTOPOM OTOGpaXKaloTcs
TemnepaTtypa ropsyeit BOfbl, KOfbl OWNBGOK 1 PeXnm
PaboTbI KOMOHKM, @ TaKXKe pPerynsaTopa Temrneparypbi,
MO3BONAIOLLEro N3MEHATb TEMMEepaTypy Harpesa B
onpeaeneHHoOM AvanasoHe. MpaBaa, 3TM XapakTepu-
CTUKU, CKOpee, OTHOCATCA K YA0OHbIM, HO HeobsA3aTenb-
HbIM [/ KOJIOHOK, TeM 6osiee, YTo PeryaTopom Temne-
paTypbl MHOME MOMb3YIOTCA OANH Pas3, yCTAaHOBYB €ro Ha
MaKCMMasibHOE 3HaueHue, a 3aTem NPoCTo A06aBAT
TO VST UHOE KOJNMYECTBO XOSIOAHON BOAbI B CMECUTENE.



[a30BanA KONMOHKa C 3aKPbITON KaMepou cropaHns

Ocobo oTmeTVM Bonpockl 6e3onacHocT. Bce raso-
Bble KOJIOHKI UMEIOT OAVHAKOBYIO CXeMy  3alyuTbl, Cpa-
6aTbiBalOLLYI0 NPY CeAYIoLLVX YCIOBUAX: UC-Ye3-HoBe-
HVe NNaMeHy, Neperpes TeNo0bMeHHIKa 1 OTCYTCTBME
[loCTaToYHOW TAr. [PU BO3HUKHOBEHUM M0G0 13 STUX
HeMCnpaBHOCTEl aBTOMATHYeCKI 6110-KnpyeTcsa nopaya
rasa, KOJoHKa NepeBOAnTCA B Hepabouee coCTosAHe, 1
fanbHelnwWwan SKCrnayatauma BO3MOXKHa TOMbKO nocne
MX ycTpaHeHus. Kopnyc e KONOHKU XOTb He3Hauu-
Te/bHO W HarpeBaeTCcA BO BpeMsa paboThl, HO He npef-
CTaBJIAET OMacHOCTV ANA NoTpebuTens.

M Hanocnepok — 06 ycTaHOBKe 1 rapaHTuu. Maso-
Bble KOJIOHKM — 3TO CPaBHUTENBbHO MPOCTbIE MO CBOEMY
YCTPOWCTBY NPUGOPbI, HO HECMOTPA Ha 3TO yCTaHaBIU-
BaTb MX HYXKHO C MPYBIEYEHNEM CMELManmcToB 13 ra-
30BbIX CNYXK6 NN e — 3aKa3aB 3Ty yCyry B MarasuHe
npv NoKyrnke. MMaBHoe, 4To6bl GbiNK cobNoAEHbI TPe-
60BaHUA NPON3BOAWTENSA N HOPM 1 NPaBUJ, YCTaHOB-
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NeHHbIX rocyaapcTBoMm. MpoBepKy yKasaHHbIX Tpebo-
BaHWI Ha MecTe JOMKeH OCyLLIeCTBUTb NpefcTaBuTeNb
CEPBUCHOrO LIEHTPa, KOTOPbIN 3aTeM 3arosHAeT ra-
PaHTUNHBIN TanoH. MNpu XenaHnn npoaneHnsa rapax-
TUINHOTO CpoKa TpebyeTca NpoBeAeHUe MIaTHOro Te-
XO6CNY>KMBaHUA KOJTOHKU, €C/IN 3TO NPeayCcMOTPEHO
npoussoanTenem. B cpefjHem xe KONOHKM paccum-
TaHbl Ha 10-15 neT cTabunbHomn paboTbl. Cneynanu-
CTbl PeKOMEHAYIOT MPOBOAUTL NpodunakTnieckune pa-
60Tbl ABa pasa B rog, NpoBepssa nNpu 3Tom obuyee
cocTosHUe Nprbopa, ero HaCTPOIKK, iaBNeHVIE ra3a B
CeTn 1 NPoMbIBas, MPY HEO6XOAVMOCTH, TEeMI00OMEH-
HUK. MpoMbIBKa TennoobmeHHUKa TpebyeTca, Koraa
TemnepaTypa ¥ MPOTOK ropsAyen BOAbl HauMHaloT
yMeHbLaTbcA. MeanTb C NPOMbIBKOIN Henb3A, T. K.
CUNbHO 3aCOPEHHDIV TEMNOOOMEHHWK VHOTAA MPOMbITH
HEBO3MOXHO 1 OH MOXeT MporopeTb, YTO MosneyeT
3a cob0ol NOMHYI 3aMeHy TennoobMeHHMKa.

lasoBble KonoHka | 7



JneKkTpuyeckme
BOJOHarpesaTenu

@

DneKTpUYEeCKnii MPOTOYHBIN BOAOHArpeBaTesnb

YTobbl He 3aBKCETb OT HemnpencKkasyeMocTh LieH-
TPanM30BaHHOWN CUCTEMbI FOPAYEro BOJOCHABKEHNA 1
NOCTOAHHO MMETb ropsAYYio BoAy Kak Ha KyXHe, Tak 11 B
flylle, MOXKHO YCTaHOBWTb 3NEKTPUUYECKUA BOJOHa-
rpeBaTenb, WNN 3neKTpuyeckuii 6onnep. B nepsom
nprbope Bofa HarpeBaeTcA HEMocpefCTBEHHO Npu
ee nofaye, a BO BTOPOM — 3apaHee, Hakannneasach B
eMKOCTU HarpeBaTens.

HakonuTenbHble aneKkTpryeckne BOAOHarpeBa-
Tenu — [JOBOJbHO NPOCTble 1 HafieXHble YCTPOICTBa, OC-
HOBHbIMM 37IEMEHTaMI KOTOPbIX ABNAIOTCA BHYTPEHHWI
6aK 1 HarpeBaTenbHbIN 3neMeHT, To ecTb TOH. Boga B
HWX HarpeBaeTca MocTeneHHo (6narofapsa yemy MoLL-
HOCTb TaKuX yCTPOWCTB CPaBHUTENbHO HEBENMKa), a 3a-
Tem Temnepatypa BOAbl aBTOMaTUYECKN NoAAepKrBa-
etca. lNocTynaet e OHa B HarpesaTesib WAW NOA
[laBneHvem 13 Bogonposoga (6oinep Ana HanopHo
CUCTEMbI), WU CAMOTEKOM U3 PACMONOXKEHHOTO Bbllle
BOAOHaMNoOpHOro 6aka-pesepsyapa (6e3HanopHbIi 6oi-
nep). MepBbiil BApUaHT pacnpocTpaHeH W1pe 1 Noaxo-
[T B NepBYto oyepeab ANA UCMONb30BaHNA B KBapTU-
pax. besHanopHble 6oinepbl NO3BOAAT PELUUTb BOMPOC
C ropAYMM BOOCHabXeHMeM Ha Aavax. U Te, n gpyrue
HakonuTenbHble 6onepbl BbiMyCcKaloTcA B BEPTUKab-
HOM 1 FOPW30OHTaIbHOM WCMOSIHEHNW, T.e. X MOXHO
YCTaHOBUTb KaK FOPU3OHTaNIbHO, TaK U BEPTUKaNbHO.
BbI60p 3aBMCUT NNLLbL OT HANMYUA MeCTa 1A YCTaHOBKM.

8 neKTpuyeckne BOfOHarpeBaTeny

SnekTtpoboiinep

O6bem 6aka BOAOHArpeBaTesns MOXET COCTaBATb
oT 1500500 1,a MowHoOCTb —oT 1 A0 3 KBT. YTobbl Ha-
rpetb 10-20 n BoAbl (06bIYHO OHa HarpeBaeTca O
55-75, a B HeKOTopbIx Mogensax v go 85 °C), noHago-
61TCA OKONO NOMyyYaca, a BOT AnA nonyyeHns 200 n ro-
pAvel Boabl NpuAaeTcsa nofoxaaTb He meHee 4-5 u.
[inAa cHabXeHnA BOAON KyXOHHOWN MOWKW [OCTaTOYHO
6oinepa c 6akom o6bemom 10-30 n. ins obcnyxmBa-
HVIA KyXHW 1 AyLia Ha 2-3 Yenoseka xBatuT 50-90 n. A
BOT AJ11 MOSIHOLIEHHOro obecrneyeHns goma ropsadei
BOJOV (KyxHA, AyLl, BaHHA) NoHagobutcs 6onnep ¢ 6a-
KOM, 06bem KoToporo cabiwe 150 1.

Bak 06bIYHO CTanbHOW, CHAapPYXM OH MOKpPbIBaeTCA
TENNoM30NALMOHHbBIM CI0eM ANA NOAAEPKUBAHUA TEM-
nepaTypbl HarpeTol BOAbl, @ 3aTeM «OfeBaeTCA» B Ha-
PY>KHbIW, 3CTeTUYeCKniA kopnyc. inAa npepoTspalle-
HUA BO3HUKHOBEHMA KOppo3uu B Gake Body cnepyeT
nopaasaTb ounLeHHoN GunbTpom. Takke AN1s 3alnTbl
OT KOpPPO3MWN BO MHOTMX MOAENAX yCTaHaBiMBaeTca
MarHueBblli aHof. B uenax 6e3onacHocTV ycTaHaBnu-
BaeTCA NPefOXPAHUTENbHbIV KianaH A yMeHbLUeHnA
M36bITOYHOrO JaBNEHVS I TEPMOCTAT, NO3BONAOLWNIA
33/laBaTb HarpeBaTenio »KesfaeMylo TemnepaTypy Ha-
rpesa BOAbl.

Cepbe3Hoe KOHCTPYKTUBHOE AOCTOMHCTBO TaKMX BO-
[loHarpeBaTenein — OTHOCUTENbHO Jierkas yCTaHOBKa,
rnaBHoe, YTobbl xBaTano mecta. Kpome Toro, y HuX



Bblle MaKCUMasbHaA TemnepaTypa Harpesa B CpaBs-
HEeHUU C NPOTOYHbIMU. MONE3HO 1 TO, YTO, YCTAHOBUB
OAVH BOLOHArpeBaTesb LOCTaTOYHOrO 06bema, Bbl

CMOXeTe Nosb30BaTbCA ropaYel BOLOW Kak Ha KyXHe,

Tak 1 BaHHOW, MpUyem OAHOBPEMEHHO.

MpoTouHble 3neKTpuyeckne BoAoHarpesarTenu
HarpeBaloT BoAly B NpoLecce ee NpoTeKaHus yepes
TENNooOMeHHNK, T. €. BO BPEMsA ee NCMOMb30BaHUA, 1
He 060pyfOBaHbl EMKOCTbIO C 3apaHee MOAOrPETON
BofoW. [oTOMY OHU TPebytoT 0653aTeNbHOIro HaMMUUA
Haropa Bofpl B ceTW. BonbLUMHCTBO Taknx BogoHarpe-
BaTefiell OCHALLAKTCA CUCTEMON aBTOMATUYECKOro
BKJIIOYEHMA NPY OTKPbIBAHUM KpaHa.

[NaBHbIA UX MAOC — KOMMAKTHOCTb, 06NeryatoLLas
YCTaHOBKY, MOAKMOYeHMe 1 3KcnnyaTauuo. Kpome
TOro, CKOSIbKO Obl Bbl HU Aepanu KpaH OTKPbITbIM,
ropAvas BoAa He 3aKOHUWTCA, HO 3@ 3TO NPUXOAUTCA
NNaTUTb — PACXOAOM 3MIEKTPOIHEPT N, MOLLHOCTb Ta-
KX NpnbopoB foxoanT Ao 27 KBT. MoaTomy Takoii 60ii-
Nlep HYXHO MOAKMoYaTb OTAENbHO OT ObITOBON ceTu.
Kpome Toro, HeobXxoAMMO yumnTbIBaTb, UTO, Yem GonblLe
OTKPbITO TOYeK MoTpebneHnsa ropsadyelrt BoAbl, Tem
MeHbLLE TemnepaTypa Ha Kaxkgow 13 HUX.

B kauecTBe HarpeBaTena WCMonb3yeTca cneyvanb-
Haa HUTb, KOTopasa obecrneyrBaeT ObICTPOEe Harpesa-
HMe, HO OHa OYeHb YyBCTBUTENbHA K KauecTBy BOAbI,
vy TOH. Mprbop MOXeT MMETb AUCNNEN W MYNbT Ax-
CTaHLUMOHHOTO yrpaBneHus.

MpOoTOUHbIN 3neKTpoHarpesaTenb

OTMETUM elLie OAHY AeTanb — [IA MHOTUX MPOTOUHbIX
HarpeBaTeneii Tpebyetca nogaya XoNoAHOW BOAbI C
TEMMepaTypoi He HVKe YCTaHOBNEHHOro npegena,
ckaxem, +10 °C, B TO BpeMA Kak 31MOI Y HaC OHa Mo-
XeT 6biTb 1 +5 °C. B Takom cnyvae Temnepatypa Ha-
rpeToii BoAbl OyfeT Toxe HuKe.

HakoHeL, npu nokynke no6oro 3neKTpryeckoro
HarpesaTensa oba3aTenbHbIM ABNAETCA COOMOAeHNe
npaBwWs1 YCTaHOBKY, BbIABMraembix GpripMoii-npor3Bo-
[uTeneM, TONbKO B TaKOM Criyyae Ha npubop 6yayTt
PacnpocTPaHATLCA rapaHTUiiHble 06A3aTeNbCTBa.

JneKTpuyeckme BogoHarpesatenn |9



[[@30Bble KOT/bl

O6pa3zHo ropops, Nobo KOTeN — 3To cepALe OTonNu-
TeNbHOW CUCTeMbI, Beflb UMEHHO OT HEro Mo «Cocyaam»-
Tpy6am pacnpocTpaHAeTca no JoMy Terso. A ra3oBbii
KoTen — Haubornee NoAXOAALMIA B HALLMX YCIIOBUAX BUJ,
TaKoro «ceppLa» B CUy TOro, YTo OH 6onee TexHonorn-
YeH 1 KOMPOPTEH B UCMONb30BaHMM, YeM TBEPHO- U
YKUOKOTOMIMBHBIE KOTJIbl, U CYLLIECTBEHHO 6ONee  3KOHO-
MUYeH, YeMm aneKkTpuyeckme. K Tomy xe ypoBeHb rasu-
duKaumm B YKpariHe o4eHb BbICOKUIA.

KoHeuHo, ycTaHaBnMBaTb aBTOHOMHYIO cUCTeMy
OTOMJIEHNA Ha OCHOBe ra3oBOro KoTfa pasymHee
BCEro Tam, rae nMeeTcs, XoTa 6bl Henopaaneky, raso-

10 I Tasosble KOTNbI

nposof. Kotnbl, KoTopble MoryT paboTtatb 1 oT 6an-
NIOHa CO CKMMKEHHDBIM Fra30M, TOXKE MOXHO KyMnuTb, HO
CTOWT CKVPKEHHbI ra3 AOPOro 1 SKCrTyaTaLua Takoro
KOTNa, Kak MpaBuIo, SKOHOMUYECKN HeLenecoob-
pasHa. YcTaHoBKa NoTpebyeT HeMano paspelumTenb-
HbIX AJOKYMEHTOB, Ala N KOTeN — YCTPOWCTBO AOCTa-
TOYHO C/IOKHOE, MOTOMY AOBEPUTbL 3TO AeNO Cnegyet
convipgHol Gprpme. COCTOWT ra3oBblii HACTEHHBbIV KOTen
13 Tpex 0bA3aTesbHbIX /1IEMEHTOB: 3TO ra30Bas ro-
penka, razoBas apmatypa,  ynpasnstwoLan nogavei
rasa, u TennoobmeHHUK. [locnepHuii npevmyue-
CTBEHHO BbIMONHAETCA U3 MEAW, BCTPEYAIOTCA Takke



CTanbHble N YyryHHble, HO OYeHb PeAKO, T. K. MeAHbIN
TennoobmMeHHVK nerve u pewesne. Kpome Toro, B
KOpMyce HaCTEeHHOrO ra3’oBOrO KOT/a HaxoAWTCA
BCTPOEHHbIN HAacoC Ana obecneyeHna LMpKynauum
BOAbI B CUCTEME, NPEAOXPAHUTENbBHDIN KNanaH 1 Mem-

6paHHbIN paclIMpUTENbHbIV 6aK, a TakKe 3eMeHTbl

yrpaBieHus, CaMoANarHoCTKN 1 3awmThbl. Bce ato

No3BONAET Ha3BaTb ra30Bblil KOTEN HACTEHHON MUHU-

KOTeNbHOM.

MpuHUMN paboTbl YCTPOIICTBA, B 06LLEM-TO, MPOCT:
aBTOMATUKA, YCTAHOBNEHHAsA B KOT/E, MPU MOMOLLM
[aTYMKOB 1 TEPMOPErYNATOPOB GUKCUPYET NoTpe6-
HOCTb CUCTEMbI B TEMJIE, BKIIOYAET ra3oBylo apMmaTypy,
npoTeKaloLas Yepes KoTeN BOJa HarpeBaeTcs B Ten-
NOOBMEHHMKE A0 HEOOXOAMMOW TemnepaTypbl 1 Npn
MOMOLLY LIMPKYNALIMOHHOIO Hacoca NOAAEeTCA B KOHTYP
CUCTEMbI OTOMNEHNA.

TaKkoii KOTen Ha3blBaeTCA O[HOKOHTYPHBIM, W Npu-
MeHAETCA OH TONbKO AJ1A OTOMIEHNA NoMeLyeHnA. ina
noforpeBaHusa BoAbl NPUAETCA NPUOBPeCTU ra3oByio
KOMOHKY 1N 3NeKTpudecknin boinep.

OfHaKo MMeTCA W [OABYXKOHTYpHble ra3oBble
KOT/Ibl, NCMOMb3yeMble Kak AnA OTOMEHNS, TaK 1 Ans
ropAavero BOAOCHabXeHuA. Takol KoTen umeet
BCTPOEHHDbIVI KOHTYp HarpeBaHus ropsuyein BOAbI,
npaega, paboTaTb OHOBPEMEHHO B PEXIMMAX OTOMNe-
HVA N HarpeBaHNA BOfbl OH HE CMOXET: NPW BKITOYe-
HUK ropsaYen Bofbl paboTa CUCTeMbI OTOMJIEHNS Npe-
KpalaeTca. Ho B Halmx ycnoBusx 3To BpAg v 6yaet
3aMeTHO, T. K. NoTpebyeTca 2-3 yaca paboTbl KoTna B
pexume HarpesaHvsA BOAbI ANA TOro, 4Tobbl Temnepa-
Typa B MOMELLEHN OLLYTIMO CHU3MIACh, TO3TOMY Ans
60MbLIMHCTBA AOMOB TaKoW KoTen 6yAeT BnonHe 3¢-
HEeKTUBHBIM.

Ecnu xe npepnonaraetcs, uto notpebyetca pery-
NIAPHbIA OTOOP ropsAYei BOAbI B HEMANIOM KONNYECTBE,
Hanpumep, B JOMe C HECKOSIbKVMMW BaHHbIMY KOMHa-
Tamy U CaHy3namu, NoC OfHOW-ABYMA KyXHAMMU,
MO>KHO MCMOMb30BaTb MPOMEXYTOUHbIN BapuaHT — OA-
HOKOHTYPHbI KOTEN C BO3MOXHOCTbIO MOAKMIOYEHNA
6oMnepa, B KOTOPOM HaKanIMBAETCA ONPEAeNeHHbI

r

HacTeHHbli1 ra3oBblii KoTen (B paspese)

3anac ropsyeii Boabl. O6bem Goinepa paccunTbiBa-
€TCA B COOTBETCTBUM C NOTPEOHOCTAMU.

OcHOBHbIE XapaKTePUCTNKM ra3oBOro KOTina - 3TO
MOLLHOCTb 1 06bem BOfAbl, KOTOPbIN OH MOXeET Mo-
[aTb B CMCTEMY OTOMNEHUA 3a eAVHULY BPeMeHMU.
VMIMeHHO 3TV napameTpbl cnefyeT yunTbiBaTb, NOAGK-
pas KoTen AnAa CBOero goma.

B kauecTBe oueHb NPUONN3UTENBHON pPEKOMeHAa-
LMK Nno noabopy MOLLHOCTW KOTNa MOXHO NPUHATb Be-
nnurHy B 1 KBT MowHOCTM Ha 10 KB. M OTannMBaemoi

Cuctema oToNNEHNA C ABYXKOHTYPHbIM KOT/IOM

CrcTema OTOMEHNA C OFHOKOHTYPHbIM KOTSIOM 1 6oiinepom BC

asosble KoTnbl 1 11



Cxema ropeHus rasa

nnowaamn npv BbiCoTe MOTONKOB He 6onee 3 M. Mpu
6oree TOYHOM pacuyeTe CreayeT yunTbiBaTb GonbLIOe
KONMYecTBO GaKTOPOB, TAKMX Kak 06beM NMomeLLeHus,
KayecTBO yTenneHna 3aaHuA, TONLWMHa CTEH, pa3Mepbl
OKOH 1 X CBONCTBA U T. Ai. TakoW pacyeT Ha3biBaeTcA
TEMNIOTEXHNYECKMM 1 MOXET ObITb BbIMOHEH Crelma-
nmctom Gprpmbl-npogasLa. B To xe BpeMsa MOXHO cKa-
3aTb, YTO 6ObLUMHCTBO COBPEMEHHDBIX HACTEHHDIX ra3o-
BbIX KOTJIOB CMPaBATCA C OTOMIeHMEeM HebonbLmx 1
cpefHero pasmepa AoMoB nnowaabio Ao 200 KB. M,
npuyem B 3TOM Cllyyae NOAOMAET Kak OfHOKOHTYPHbIN,
Tak 1 ABYXKOHTYPHbIiA KOTes. PyKOBOACTBOBATLCA Mpu
3TOM criepyeT TPeboBaHUAMM K NPUTrOTOBMIEHNIO FOPs-
Yew BOAbI: MPW HaNMYMKM B AOME OAHOW AyLIEBON 1 OA-
HOTO-f1BYX YMbIBaJIbHUKOB MPOMYCKHOIN CMOCOBHOCTU
[IBYXKOHTYpPHOrO KOoT/a 6yfeT fOCTaTOuHO, eCcnn e B
[IOMe VIMEIoTCA ABE BaHHbI, TO JlyyLlie Npr1obpecTu KoTen
C noakioyeHnem 6onnepa M60o rasosByto KONOHKY Ans
HarpeBaHus BoAbl. B nocnegHem BapuaHTe ecTb onpe-
[leNeHHoe NPerMyLLecTBO — He3aBUCMMOCTb PaboTbl
YCTPOWCTB, YTO MONE3HO B CJTyyae BbIXOAA 13 CTPOA Ofi-
HOFO 13 HUX.

A BOT B fjomax Gonbluein nnowaau, rae Tpebyetca
HeManas MOLLHOCTb KOT/Ia, Harpy3Ku Ha CucTemy oTon-
JIEHUA 3HAUUTENBHO NPEBbBILLAIT NOTPEOHOCTM B ropa-
yeM BOLOCHAGXKeHUN, MOITOMY TaM  LienecoobpasHo
MNCMonb30BaTb OAHOKOHTYPHbIV KOTen, a ANnsa npuro-
TOBJSIEHUA ropsAYe BOAbI MPUMEHATb JOMOHUTENbHBbI
6orinep nam TennooO6MeHHUK.

Mpu BbiGOpE KOTNa TaKxKe cnefyet obpaTTb BHMA-
HMe Ha TUN po3Xura YCTpouncTBa. B koTnax ¢ nbe3os-
NEKTPUYECKUM PO3XKUTOM BKJTIOUEHME KOTNIa NPOW3BO-
[IUTCA BPYYHYIO HaXkaTeM Ha KHOMKY Tak Ha3blBaemMoro
«MWAOTHOrO» 3ananbHuKa. Mpu oTKNIOYeHNN KoTna 3a-
nanbHbI GUTKNb NPOLOMKAET FOPETb, OH 1 obecneyn-
BaeT faNbHeNWNiA Po3XKUT ropenkn. B kotnax c anek-
TPUYECKMM PO3XKUIOM HET MNOCTOAHHO rOpsALEero
NUNOTHOTO 3ananbH1Ka, BKNOYaeTCA OH aBTOMaTunye-
CKM 3a CYET 2NeKTPUNYECKO NCKPbl. ITO 11 KOMPOPTHO,
1 SKOHOMWYHO, HO TaKOW KOTeN CTOUT JOPOXKe.

BaxHbIl BONPOC — Kak NpoOUCXoAanT  AbiMoypaasne-
HUe U3 ra3oBOro Kotna. B Kotnax ¢  OTKpbITON Kame-

12 I Tasosble KOTNbI

FopeHue rasa B ropenke

POV cropaHua 3TOT MpoLecC OCyLIecTBAeTCA Yepes
IbIMOBY!I0 TPYOY 3a CUeT eCcTeCTBEHHOW TArW, a AnA NoA-
[lep>K1BaHNA rOPeHNA UCNONb3yeTcA BO3AYX, B3ATbIV
13 MNOMELLEHWA, B KOTOPOM YCTaHOB/EH KOTes, MOTOMYy
OYeHb BaXXeH NOCTOAHHbIN NPVUTOK BO3AyXa B MOMelLie-
Hue. Takune KoT/bl AeLuesne, 1 6OMbLINHCTBO HAaCTeH-
HbIX KOT/IOB BbIMOJIHEHbI IMEHHO Takum obpasom. B
KOTNax C 3aKpbiTO/ KaMepow CropaHuAa 1, COOTBET-
CTBEHHO, NPUHYANTENbHbIM YAaneHnem AbIMOBbIX ra-
30B, €CTb BCTPOEHHbIV BEHTUIATOP, TaK Ha3blBaeMblil
«IbIMOCOC», KOTOPbIN BbITATMBAET AbIMOBbIE Fa3bl U3
KOTNa v NOA Hanopom BbiGpacbiBaeT B CreLmanbHbIii
IbIMOBOW KaHan, npeAcTaBnsawowmin cobon, Kak npa-
BU/IO, aNOMVHVEBYIO UNW CTanbHYI0 TPY6GY. ITOT KaHan
MOXHO BbIBECTV Yepe3 Hapy>KHYI0 CTeHy 3aaHuA, ana
yero notpebyetca NpobuTb OTBEpCTUE [MaMETPOM
npnbnusntenbHo 10 cm. Bo3ayx AnA ropeHns B Taknux
KoTnax 3abvpaetcsa ¢ ynuupbl, NO3TOMY VX Lienecoob-
pasHO NPVIMEHATb B KBapTMPaX MHOFO3TaXKHbIX »W-
nbiX fJoMOB. B nocneaHee BpemA Takne KOT/bl f0-

BapVIaHTbI YCTaHOBKM HaCTEHHbIX KOT/IOB
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MoroaHbIii perynatop

BOJIbHO LLIMPOKO NPUMEHSIOTCA 1 ANA OTOMIEHWA 06bIY-
HbIX JIOMOB C AbIMOXOJIOM, T. K. OHM 6e30nacHee 1 He
TpebyoT AbIMOXOAHOIO KaHana.

Fopenkn B HaCTEHHBIX ra30BbIX KOTax aTMochep-
HOrO TUNa He3aMeHNMbI, €CIIN B NPOLIeCCe dKCryaTa-
LM NNaHMPYeTCA NepexoAnTb C MPYPOAHOTO rasa Ha
CKUKEHHBIN. [inA 3TOro HeobXoANMO AOMNOHUTENBHO
Np1oBpPecT KOMMNEKT AN NePexoAa Ha CKUKEHHbIN
ra3. Camoe rnaBHoe [JOCTOMHCTBO TaKWX FrOpPeNiok —
6ecLyMHOCTb paboTbl.

Bce HacTeHHble KOT/Ibl BbiMyCKaloTCA C MOAynvpye-
MO rOpenKom, KoTopas NO3BOAET B 3aBUCUMOCTH OT
noTpebHOCTM B TEMN/e perynmpoBaTb NoAavy rasa, T. e.
NPOV3BOANTL MOAYNALMIO NNaMeHu. MprMeHeHNe aB-
TOMaTUYECKOWN MOAYNALMUN B ABYXKOHTYPHOM KOTne
CNoco6CTBYET MOBBILWEHNIO YPOBHA KOoMdopTa, no-
CKOJIbKY MO3BOJIAET TOUHO MOAAEPKMBATL 3afjaHHYIO
nonb3oBaTenem TemnepaTypy, YTo 0COH6EHHO NPUATHO
Npu BKIIOYUEHNI ropAYeit Boabl: Kak Obl Bbl He n3me-
HANW Pacxop BOAbl, TeMNepaTypa ee OCTaHETCA NOCTO-
AHHOW. YTOUHUM, YTO PEXMM MOAYNALMK TpebyeT, no
CyTI, NPaKTUYECKN NOCTOAHHON PaboTbl rOPenoK, HO
CYMMapHbIi pacxof rasa npu 3TOM He YBeNnumnBaeTcs,
a HaoboPOT yMeHbLUAETCA 3a cyeT bonee onTUManb-
HOrO ero UCnosib3oBaHusA.

CoBpeMeHHbI KOTeN OCHALLeH BCTPOEHHbIMY — AaT-
ynKamu TemnepaTtypbl, NpuUYem B [BYXKOHTYPHOM
KOTJIE OHV UMEIOTCA B KOHTYPax Kak OTOMIEHUA, Tak U
NPUroToBNieHNsA ropayeli Boabl. KOMHaTHbIA Tepmo-
perynaTop MOXHO HaCTPOUTb Ha ONpeAeneHHyo TeM-
nepaTtypy Bo3fyxa B MoMeLleHUN, N fanee perynatop
6yneT cam BKOYaTb U OTKNIOYATb KOTEN Ana noaaep-
MaHWA 3afjlaHHOV TeMnepaTypbl, YTO TaKKe coKpallaeT
pacxop rasa.

Bce coBpemeHHble KOT/ibl MMeT BCTPOEHHblE  CWi-
cTembl 3aWuThbl.  TaK, NPV OTKIOYEHNM SNeKTponuTa-
HWA KOTeN OCTaHaBMBAETCA U NOC/e BO30GHOBNEHUS

MNaHenb ynpassieHA HaCTeHHOro KoTna

31eKTPOCHabXXeHNA aBTOMATNYeCKN BO306HOBNAET
cBoto paboTy. Mpu NpekpalleHnn nojaur rasa  aBTo-
MaTUKa NoAaeT KOMaHAy Ha 3aKpbiTue 3neKTpomar-
HWTHOTO KrarnaHa, KOTOpblil KOHTPONIMPYET NoAauvy rasa
B KOTesl. ABTOMATNYECKOe BKIIOUEHIE FOPeNKn nocse
BO306HOBINEHNA NOJAYM ra3a B CETW He CpabaTbiBaeT,
[NA BKNIOYEHNA KOTNa HeobXoAMMO nepesanycTuTtb
ero BpyuHylo. VimeeTca Takxe 3alluTa OT 3amep3a-
HWA, Ncnonb3yemas TOrAa, Korga Koten paboTaeT B
3Heprocbeperatouiem pexxume. CyTb CUCTEMBI 3aLLUTbI
3aK/0YaAETCA B TOM, UTO KOTEJT, BbIKMIOUEHHDIN B Teve-
HVe ANUTENIbHOrO BPeMeHU, Mpu NOMOoLWKM AaTYNKOB
KOHTPOSIMPYeT TemnepaTypy TernjoHOCUTENA, U ecnn
OHa CHUKaeTca Jo 5-6 °C, KoTen BKoYaeTcs, nporpe-
BaeT CUCTEMY OTOMNEHNS U BbIKNIOYAeTCA cHoBa. Ha-
KOHeLl, eCTb 3alKTa 1 OT BIOKMPOBKM LIMPKYNALMOH-
HOro Hacoca. [lonesHa OHa NneTom, Korga cucrema
OTOMMEeHNA He paboTaeT: pa3 B CYTKM Ha MUHYTbI Ha
[iBe BKJIIOYAETCA HAcoc, YTobbl pOTOp Hacoca He 3a-
KIIMHWIO Mocsie NpocTos 6e3 ABVKEeHVs B TeYeHe He-
CKOMbKMX MecsLeB.

Kpome Toro, Bce KOT/1bl 06bIYHO VIMEIOT BCTPOEHHYIO
CUCTeMy CaMOAMArHOCTVKY, KOTOPas aHanm3mnpyeT co-
CTOAIHWE 3/IEMEHTOB KOT/Na W B Cllyyae HEUCNPaBHO-
cTein HpopmmpyeT 06 3TOM NoTpebuTens npu nomoLum
cneumanbHbiX KOLoOB OWKNBOK, OoTobpa)kaemMbiX Ha
Tabno. Takrm 06pa3omM MOXET ObITb ANArHOCTVPOBAHO
10 90% BO3MOKHbIX HENCNPABHOCTEN, @ KOA OLINOKM
MO>HO COOBLUTL NPEACTABUTENIO CEPBUCHON CITYKObI,
KOTOPBbI MpuefeT Ha MeCTO yXe MOATOTOBNEHHbIM K
YCTPaHeHUIo onpefeneHHon Npobnembl.

OTAenbHO PacCMOTPUM OTIMUUA HAMOJBHOTO KOT/a
OT HacTeHHOT 0. Bo-nepBbiX, TaKoI KOTeN BCerga ogHo-
KOHTYPHbIN, N ON1A HarpeBaHWA Bofbl TpebyeTca fo-
6aBneHvie HakonuTenbHoro 6ornepa. Bo-BTopbIx, ero
rabapuTbl 3HauMTeNbHO GoNblUe, MOTOMY ANA yCTa-
HOBKM HEOOXOAMMO Hannume OTAENbHOrO NoMeLeHUs
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——
Bak I'BC
KOCBEHHOrO Harpesa

Bak MBC kocBeHHOro
HarpeBa (B paspese)

WAV YacTu MOMELLIEHUS, Befib 60NbLUasA YacTb NCMOSHM-
TebHbIX 1 AOMONHUTENbHbIX YCTPONCTB HAXOAUTCA CHa-
pyw. Mpwn 5Tom annapaTt He JOMKEH pacronaraTbcs
BIJIOTHYIO K CTEHE UNu MexXAy AByMA cTeHamu. C apy-
roii CTOPOHbI, B CPABHEHUM C HACTEHHBIM HaMOMbHbIN
KoTen npotye B 06CyX1BaHNM 11 BOObLe MeHee Tpe-
6oBaTesneH K yClIoBUAM SKCMyaTaLumu, a notomy 6onee
HagexeH. MMaBHOe e NPeMyLLeCTBO Takoro KoTia —

HanonbHblii koTen ¢ 6oinnepom MBC

14 1 Tasosble KOTNbI

OTCYTCTBME OrpaHMyeHni i NO MOLWHOCTU, Befb eCcn
MOLLHOCTb HAaCTEHHbIX KOT/IOB MOXET AOCTUraTb NLLb
24-35 kBT, TOo HanonbHbIX — Bbilwe 100 KBT. Tak uTo,
ecny No3BonAT GUHAHCHI (HAaNOMNbHbIV KOTen npu
NPOYMX PaBHbIX YCIIOBMAX 060NAETCA JOPOXKE HACTEH-
HOro) 1 MeeTcA HeobxoaumMan nnoLagb, To ANiA ycTa-
HOBKW B KOTTE[)KE MOXHO PEKOMeH[0BaTb UMEHHO
TaKkon KoTen.

Bo3mo»kHa cOBMeCTHas, Wnn - KackafiHas yCTaHOBKa
KOTJI0B, MPUYEM Kak HaCTeHHbIX, Tak 1 HamnosbHbIX. 9TO
obecrneymBaeT aBapuiiHbIi Pe3epB MOLLHOCTU B CIly-
Yae BbIXOAa M3 CTPOA OLHOrO M3 KOT/IOB, @ NPY ManbIx
Harpyskax — 6onee 3KOHOMWYHyI0 paboTy.

MpocnyXnTb HaCTEHHbIE KOT/bI NPV YCNIOBUMN KBanu-
dULMPOBaHHOIrO MOHTaXa, NMPaBUSIbHON dKCMyaTa-
LN 1 CBOEBPEMEHHOTO TEXHUYECKOro 06CYKNBaHNA
moryT 15-20 nert, a HanonbHble — 1 JO 25 neT.

[apaHTNA NpPU 3TOM PacNpPOCTPAHAETCA U3HAYaNbHO
Ha OAVIH rog nx paboTbl (MPU yCNoBUM NPUHATAA KOTNa
npepcTaBmTeNeM CEPBUCHOrO LieHTpa nocse ycTa-
HOBKM). Yepes rop, B ciiyyae npoBeAeHUA NnaTHOro
TEXHNYECKOTO 0BCNYKMBaHWSA, rapaHTUA MOXET ObITb
npofseHa elle Ha rog, v B AanbHeNWeM peKoMeHay-
€TCA NPOoBeAeHNe TEXHNYECKOTO 06CNYKMBaHUA KOTNa
MUHVMYM OfJMH pa3 B roA.




[a30Bble KOHAEHCALMOHHbIE KOT/bl

TennoobMeHHUK KOHAEHCALMOHHOTO KOTNa

WTaK, ra3oBblii KOTeN — 3TO TEXHONOMMYHOE U KOM-
dopTHOE «cepaLe» OTONMUTENIbHOWN CUCTEMBI. A KOHLEH-
CaLVIOHHbIV ra3oBblii KOTeN Gnarogaps ceoel 6onee
COBPEMEHHOW KOHCTPYKLMM NO3BONAET cAenaTb oTon-
neHve euje 6onee SKOHOMUYHBIM U KOMPOPTHbBIM.
CpaBHVIM KOHCTPYKLUW 1 XapaKTepPUCTUKM KOHAEeHCca-
LIMOHHbIX 1 OBbIYHBIX KOTOB.

B 06bI4YHOM ra30BOM KOT/IE NPOAYKTbI CropaHns B
BUAE FOPAUYNX OTXOAALMX ra30B NPOXOAAT uepes Ten-
NIOOOMEHHVIK KOTNa, FAe OTAAIOT 60SIbLUYI0 YacTb CBOEN
SHepruu TernnoHocutento. bonbluyio, Aa He BClo. OTXO-
Awme rasbl yepes AbIMOXOA BblGpacbIBalOTCA B aT-
Mocdepy, Npn 3TOM TepsAeTCs YacTb HEMCNOMNb30BaH-
HOW TennoTbl, MOCKOJIbKY BMeCTe C rasamu yXOAuT 1
BOAAHO Nap, 06pa3yoLmnincs Npy cropaHuy Tonvea.
VIMEHHO 3TOT Nap 1 YHOCUT ¢ cObOii CKPbITYIo SHEpruio,
KOTOpY!0 CMocobeH CoOXpaHATb 1 nepefaBaTb CUcTeMe
OTOMNIEHNA KOHAEHCALMOHHbIV KOTer.

MpuHUMN AencTBMA KOHAEHCALMOHHOrO KoTna.
Mpy oxnaxkgeHun nap NpeBpaLlaeTca B XUAKOCTb, TO
eCTb KOHAEHCUPYeTCA, BbICBOOOXAan Npw 3ToM onpe-
[lenéHHoe KoNM4ecTBo TennoTbl. B 06bI4HOM KoTne nget
60opbba C KOHAEHCALMEN, B STOM e BapuaHTe KOHAEH-
cauuA TonbKo NprBeTcTByeTcA. KoHaeHcauma nponcxo-
VT B CrneymanbHOM TenoobMeHHUKe YBennYeHHOM
nnowaan, KoTopblil 1 oT6MpaeT Tenno ANA CUCTEMbI

HacTeHHbIN KOHAEHCALMOHHBIN KoTen

otonneHus. KonnyecTso TenoTbl, KOTOPOE MOXET ObITb
NoJsly4yeHo Npwy MOHOM CKUraHWN eANHWLbI TONNBA,
BK/tOYaA A0S0, BbICBOGOMXAAEMYIO NPU KOHAEHC AL
napa, Ha3blBaeTCs «BbICLIEN» TEMNNOTON CropaHus Ton-
NIBa, B TO BPeMs KaK TO e KONMYeCcTBO TeMoTbl, HO

HanonbHblii ra3oBblii KOHAEHCALMOHHbBIN KOTen
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CnoxHas KOHCTpyKUMNA pr6bl TennoobmMeHHMKa
KOHAEHCaUMOHHOro Kotna

6e3 yuéTa TennoTbl KOHAEHCALMY, Ha3bIBAETCA KHI3-
Ler» TeNNOTOW cropaHua Tonnuea. Kctatu, npyHumn
paboTbl KOHAEHCALMOHHOTO KOT/a 6bin 13BecTeH 60-
nee cTa neT Ha3ag, Ho 3bPeKTUBHO MCMOIb30BaTh ero
CTany OTHOCWTENbHO HEAABHO — KaK TONMIbKO MOABU-
nacb BO3MOXHOCTb MCMONb30BaHUA NPV U3roToBre-
HMW KOT/IOB YCTONUMBBIX K KOPPO3WU CNNaBoB 1 pas-
JINYHBIX MapOK Hep>kaBeloLLel CTanu.

B 3TOM pasnunumnm TepMUHOB 1 3aKNOYaeTCA Hau-
yrie B TEXHNYECKNX XapaKTEPUCTNKAX KOHAEHCALNOH-
HbIX KOTNI0B K03 GrLMEHTA NONE3HOro JeNCTBUA  Mo-
pAapka 108-109%, Ho B ntobom cnyyae 6onee 100%.
MOHATHO, YTO MO 3aKoHam GU3MKM NOTEPU SHepPrun
HenszbexxHbl 1 KM He MOXeT npeBblwaTh CTONPOLEH-
THyI0 «nnaHKy». Ho fipeBHne ¢punocodbl roBopunu, uTo,
npexpe Yem HauMHaTb Crop, cnefyeT AOroOBOPUTHLCA O
TOX[EeCTBEHHOCTN TEPMUHOB. B 3TOM 1 3akniouaeTtca
CyTb Tako BennunHbl KMNJ: 1A BO3MOXHOCTM CpaBHe-
HUA TennoBow 3¢PeKTUBHOCTM KOHAEHCALNOHHbIX 1
06bIYHbIX Fa30BbIX KOT/IOB BblYMCIIEHWE BbINOSTHAETCA
Ha OCHOBE 3HauYeHUA HU3LEN TenioTbl CropaHus.
NcTopuueckn cnoxunocb Tak, uto Bce ¢pusmyeckme
pacyeTbl BeNMCb Ha OCHOBaHMUN U3MEPAEMOTO 3Haye-
HUA HU3LLEN TennoTbl cropaHus. Takum obpasom, 3To
He peanbHbii KMN[, a cpaBHUTENbHbIN, UV YCIOBHbIN.
Ho v npwu BbluncneHnm KMJ Ha ocHoBe 3HaueHUA BbiC-
wen TennoTbl cropaHua BennuuHa KIJ kKoHaeHca-
LIMOHHbIX KOTNOB MOJTyYaeTcA AOCTaTOYHO BbICOKOW, U
3HAYUTENbHO BbIlE, YeM OObIUHbIX Fa30BblIX KOTOB.

Takxe cpean NPeuMyLLecTB KOHAEHCALMOHHBIX KOT-
JIOB MOXHO Ha3BaTb WX GoNee BbICOKYI0 SKOHOMMUY-
HOCTb, NPUMepPHO Ha 15-20% Bbllle B CpaBHEHUN C
06bIuHBIMUK. KpoMe TOro, B TaKMX KOTNax UCMONb3yoTcA
BbICOKOTEXHOJOMMYHbIE TOPESKK, KOTopble obecrneumn-
BalOT MPUrOTOB/IEHME TOMIMBHO-BO3AYLIHON CMecn B
ONTVMANbHbIX AR fAHHOTO PeX1Ma ropeHus Npornop-

16 1 Ta30Bble KOH/EHCALIMOHHbIE KOT/IbI

Kackaj KOHAEHCaLVOHHbIX KOTNOB

LiAX (C HeNPepbIBHBIM KOHTPONEM COOTHOLLEHNSA «Ta3 —
BO3/lyX»), UTO CBOAUT K MUHVMYMY BEPOATHOCTb HEMos-
HOro cropaHus Tonnmea. B pesynbrate B OTXOAALMX
rasax 3HauMTENbHO CHIKAETCA KONMMYECTBO BPeAHbIX
BbIOPOCOB, @ HM3Kas TemnepaTypa OTXOAALMX ra3oB,
3ayvacTyio Huxe 40 °C, no3BonAeT UCMomb30BaThb AbIMO-
XOfbl 13 MNACTMACChl, YTO YyMEHbLUAET 3aTpaThbl Ha UX
MOHTaX. 10 MCMONHEHUIO KOHAEHCALUMOHHbIE KOTJbI
noao6HbI TPAAULMOHHBIM, OBbIUHO OHY BbIMOSTHAOTCA
B HACTEHHOM BapU1aHTe, XOTA BbIMYCKAIOTCA U HaMNoJsb-
Hble KOHAEHCALUVMOHHbIE KOT/bl BbICOKON MOLLHOCTY,

KMA 100%

Tenno
KOHOEHCAUHH 11%

MoTeps ¢
YROOQALWMHMHA
rasgsMH

MNotepu ¢
HOHAEHCATOM

Morepn
HANPHEHHEM

MpuHumnn nonyyenua KN4 110 %



KOTOpble MPUMEHAIOTCA B MPOMbILAEHHBIX 1n oduc-
HbIX MomeLLeHUAX. OTNYaOTCA OHY OT 0ObIYHBIX KOTNIOB
TeM, YTO TEMTIOOOMEHHUK B HUX MHOW 1 BbINONHAETCA U3
KNCNOTOCTOMKMX MaTePUanoB, TakMX Kak CUIYMUH Ui
HepxaBelolan cTanb. Beab obpasytowmincs BoAHbIi
KOHAEHCAT 3a CYeT MOBbILEHHOW KUCIIOTHOCTU MOXET
BbI3BaTb KOPPO3MIO CTaNM 1 YyryHa, NPYMeHAEMbIX Npur
NPOV3BOACTBE HEKOHAEHCALUMOHHbIX KoTnoB. [lo
dopme Tenno00OMEHHNK MOXET BbINOMHATLCA, HaNpu-
Mep, B BrAe TPyb CIIOKHOTO CceYeHus C JOMONHUTESb-
HbIMW CriMpaneBnAHbIMU pebpamu. Bce 310 fenaeTca
IONA yBENMYEHNA NowWaamn TennoobmeHa 1, COOTBET-
CTBEHHO, NOBbILWEHNA 3GPEKTUBHOCTY PaboTbl KOTNa.
Kpome 3Toro B KOHAEHCALMOHHOM KOT/IE MPUMEHEH
BEHTWUNATOP, YCTaHOBJ/IEHHbIN Nepef ropesikon, KoTo-
Pbi «BblCacblBaeT» 13 ra30MpPOBOAA ras, CMeLUnBaeT C
BO3AYXOM W HanpaBsnseT K ropenke pabouyio cMecb
rasa c BO3[jyXOM.

YpaneHue AbIMOBbIX Fa30B, Kak MPaBuIIo, OCyLLeCT-
B/IAETCA Yepes KoaKcuasibHble [bIMOXOAbI, 06bIYHO
N3roToB/IAeMble 113 TEPMOCTOMKOro nnactuka. A ynpa-
BNAEMbIN 3IEKTPOHMKON HAaCOC ONTUMM3UPYET MOLL-
HOCTb OTOM/EHVSA, SKOHOMUT SNEKTPOIHEPTUIO U CHU-
’KaeT LYM OT NpOoTeKatoLLero B OTONUTENbHON chcTeMe
TennoHocuTens.

Kakunm 6bl coBepLUEHHBIM HU Obl KOTEN, 3ddek-
TUBHOCTb €ro paboTbl B 3HAUMTENIbHON CTEMNEeHN 3aBU-
CUT OT NapaMeTPOB CUCTEMbI OTOMNEHUA. Yem HuxKe
TemnepaTypa BoAbl, TeM 6osiee NofHo byAeT nponcxo-
OWTb KOHAEHCAUMA BOAAHOMO Mapa, a 3HauuT, Tem
60orbLuasn fonsA CKPbITON TeNoTbl 6yaeT BO3BpaLLaTbCs
B cuctemy. Takum obpasom, Tem Bbilwe 6yaet n KMz
KoTna. Pasymeetca, n cuctemy OTOMNEHUA NOA KOH-
[eHCaLMOHHbIN KOoTen cnepyeT NPYMEeHATb COOTBET-
CTBYIOLLYIO, PacCUMTaHHyto Ha bonee HU3KyIO Temnepa-
Typy TennoHocuTensa. Mpn NpoekTNPOBaHUN HY>KHO
CTaBUTb YC/IOBYIE, YTOObI TEMMEepaTypa TeNIoHoCUTeNs
B 06paTHOM KOHTYype He npesbiwana 60 °C npu nobbix
YCNOBUAX CHapPY»K. B Takom ciyyae npu oTHOCMTENIbHO
HebonbLIOM MOpO3e TemnepaTypa B 06paTHON NUHUN
6yneT coctaBnATb okono 45-50 °C n KoTen byaeTt pa-
60TaTbh B pexumMe KoHAeHcauuun. Bce Heobxoaumble
yCnoBus CO6M0JAIOTCA B HAMOJbHbIX CUCTEMAX OTOM-
NEeHVA UK CUCTEMAX HU3KOTeMMepaTypHOro naHesb-
HOro oTonneHus. Pexxm KoHeHcaumMm B 3TOM criyyae
obecrneyrBaeTcs B TeYEHVEe BCEro Nnepuoga OTornieHus.
Heobxoanmoe ycnosue ana paboTbl KOTNa B KOHAEHCa-
LMOHHOM 3HeprocbeperatoLiem pexrme — Temnepa-
Typa TenioHOCMTENA Ha BXxofe B KoTen meHee 57 °C.
Yem TemnepaTypa HuKe, Tem nyudie 6yaeT nponcxo-
[UTb KOHAEHcaUwma 1 Tem Bbiwe 6yaet KN koTna.

Ho paxe ecnu ycTaHOBWTb Takol KOTesl Ha MecTo
CTaporo 06bIYHOro, He MEHAA CUCTEMY OTOMJIEHNSA, BCEe

HacTeHHbIn KOHAEHCALMOHHbIV KOoTen (B paspese)

paBHO 6ONbLLYIO YacTb BpeMeHu oH byaeT paboTaTb ¢
3bPeKTOM KOHZEHCALUMK, TO eCTb 6onee 3PpPEKTNBHO,
yeMm cTapblil. CBA3AHO 3TO C TEM, UTO CaMble XONOAHbIe
[IHV COCTaBNAIOT B HALLeM KNMMaTUYeCcKoM rnosce no-
pAapka 10% ANUTENbHOCTM OTONWUTENbHOrO Nepuoaa,
CfiefoBaTenbHO, B TeYeHWe AeBATU JeCATbIX 3TOro ne-
puroaa KoHAeHcauma BO3MOXHa.

HakoHeLl, KoHAeHCaLOHHbIE ra30Bble KOT/bl MOTyT
6bITb Kak OAHO-, TaK ¥ ABYXKOHTYPHbIMY, MPUMEHse-
MbIMUN KaK [/1A OTOMNEHWS, Tak 1 NA HarpeBaHua ro-
pAvYein BoAbl, U MOLWHOCTb WX MOXET COCTaBNATb
20-100 KBT. 1nA 6bITOBbIX Lienei 3Toro 6onee yem
[OCTAaTOYHO, @ ANA MPOMbILWAEHHOTO UM opUCHOro
NPVIMeHEHNA BbiNycKaloTcA 6onee MOLHbIE MOAENU B
HanonbHOM ncnonHeHun. MpeanaralTca Takke Kom-
NNeKTbl ANA NOAKMIOYEHNA KOTOB, paclupUTeNbHble
6aKu, HeNTpanM3aTopbl KOHAEHCaTa B 3aBUCMOCTN OT
MOLLIHOCTY YCTaHOBKW, CPEACTBA ANA HelTpanv3aumu,
NpeaoXpaHnTeNnbHble YCTPOWCTBA, @ TAKXKE KOMMNEKTbl
TPY6HO 06BA3KMN KOTNIOB U MOAKITIOUEHNA MAPaBnnye-
CKOW CTpesiku, cMcTembl OTBOAA [bIMOBbIX ra3os. B
EBpone 3To camblii MaccoBbIVi TUM OTONUTENbHbBIX NPWI-
60pOB, @ BO MHOTMX CTPaHax yCTaHOBKa NI0BbIX ApYrux
ra3oBblX KOT/IOB, KPOMe KOHAEHCALMOHHbIX, 3anpe-
LweHa. MNpuyrHa - 6onee HY3KMe BbIBPOCHI BPeHbIX
BeLecTs 1 6onee Bbicokunin KM, Tak HekoTopble rocy-
JapcTBa 3a60TATCA O CBOMX rpakfhaHax, 3anpeLyas
npofaBaTtb He SKOHOMUYHOE U He SKONOTrMYHOe 06opy-
floBaHue.
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TBepﬂOTOI'IJ'I MBHbIE€ KOTJ1bl

Takoi KoTen NomoXeT co3fjaTb JOCTaTOYHO KOM-
$OpPTHOE OTOM/EHNE B TEX MeCTax, A0 KOTOPbIX MOKa He
[OTAHYNNCb BETKU ra3onpoBOAOB, a MHOrAa v IMHUN
anekTponepeaay. [puroguTca oH 1 B Kayectse BTO-
poro, 3anacHoro Kotna, KOTOpblii MOMOXeT crnpa-
BUTbCA C MMKOBbBIMY Harpy3kamu Ha CUCTeMy oTomne-
HWUA B MOPO3Hble AHW 1 B Cllyyae BO3HWKHOBEHUA
Henosnafok B OCHOBHOW CMCTeMe OTOM/IEHUA.

TonnvmBOM AnsA KOTJIOB TAaKOrO THMa MOXET OblTb Ka-
MeHHbI yronb, 6ypblii yrob, ApeBecuHa, NpeccoBaH-
Hble 6prKeTbI. ViMeloTcA Takke Mmoaenu, paboTarolne
Ha Topode.

[loCTYNHOCTb W HEBbICOKaA CTOMMOCTb TOMNMBa
ABNAIOTCA OCHOBHBIMY MPeVMyLIeCTBaMM  TakuUX KOT-
noB. Kpome Toro, Takve KOT/ibl aBBTOHOMHbI, TO CTb He
TpebyioT NOAKNIOUYEHVA K SN1EKTPOCETH, MOTOMY MOTYT
6bITb YCTAHOBEHBI B AAYHbIX AOMMKAX AaXKe B CaMbIX
yAaneHHbIX OT OYaroB LMBMUAM3aLMK yronkax. A BoT
abCoNIOTHO aBTOHOMHO OT YesioBeKa TBEPAOTOMINB-
HbI KOTEN PaboTaTb He MOXET: TpebyeTcA perynapHas
3arpysKka TOMAMBa, UHOTAA U A0 HECKONbKUX pa3 B
fleHb, a TakKe NepruoanYeckan o4ymncTka 305bH1Ka oT
obpasytolLeiica B pesysibTaTe CropaHUs TOMMBA 3071bl.
370 ABNAETCA HEJOCTaTKOM TaKOro BuAa KOTios. Mos-
TOMY, XOTA TBEPAOTOMN/IMBHbIN KOTEN 1 6osiee SKOHOMU-

YeH, yeM ra3oBblil (B permoHax, rae nmeeTca B U3-
6bITKe TBEpAOE TOMINBO), OH He MOJYYMST LWMPOKOro
pacnpocTpaHeHus.

Hy>HO TakXe YNoMAHYTb O Tak Ha3blBaeMbIX «nes-
NETHbIX» KOT/laX. OTO COBPEMEHHble JOpOorocTosaLme
MOZeNn TBepAOTOMIUBHBIX KOT/IOB, paboTawlme Ha
nennetax (NpeccoBaHHble rpaHysbl OTXO0B AePeBO06-
pabaTbiBatoLLEro NPOM3BOACTBA). TaKMe KOTIbl UMET
Bbicokuii KMA (okono 90%) n moryT paboTaTb B aBTO-
HOMHOM pexrme (6e3 BMeLLaTenbCcTBa YenoBeka) Jo
ofHON Hefenu 1 6onee. OfHaKO BbICOKAsA CTOMMOCTb
(o150 000 rpH) 1 OTCYTCTBME CBOBOAHOIO PbIHKA Nen-
neT NPenATCcTBYIOT PacnpOCTPaHEHUNIO KOT/IOB Takoro
TMna.

Oco6eHHOCTbIO TBEPAOTOMIMBHOIO KOT/A ABNAETCA
MNHEePLUMOHHOCTb Npouecca cropaHua. beictpo npe-
pBaTb ero paboTy, Aaxe B CJlyyae neperpesa, HeBO3-
MOXHO, MO3TOMY ANA 3alUTbl NCMOMb3YIOTCA Creuu-
anbHble NpUHaANeXHocTu. Tak, nocie Kotna win B
KOTNIe MOXET YCTaHaBIMBaTbCA CreLuanbHbIi Tenso-
0OMEHHUVIK, Yepe3 KOTOPbI MPoTeKaeT TEMNNOHOCUTEND
13 KOTNa npexpje Yem nonacTtb B CUCTEMY OTOMNEHNA.
B Hem 1 oxnaxxaaeTcs BoAa B Clyyae neperpesa Kotnia
XOJIOAHON BOAOW M3 BogonpoBoga. A ana Gonblueit
TENNOoBOW OTAAYUN 1 COKPALLEHWA KONMYeCTBa 3arpy3okK

CranbHol TBepAOTONNBHbIN KOTeN
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MOXHO BMecCTe C TBepAOTOMANBHbBIM KOT/IOM AOMOS-
HUTENbHO YCTaHOBWTb EMKOCTHbI TEMNOBOI akKyMyns-
TOP, UCMOMHAKLWWIA POfib OFPOMHOFO TEPMOCA, KOTO-
Pblii HaKanIMBaeT N36bITOYHOE TEMNO 1 3aTeEM OTAAeT
€ro B CMCTeMy OTOM/IEHUA.

CoBpeMEHHbIV TPAAULNOHHDBIV TBEePLOTOMVBHbIN
KOTENl 4acTo CPaBHMBAIOT C TaK Ha3blBaeMol «Byp-
XKYWKOW», 1 MO NPUHLUMNY JEeNCTBAA 3TO, B O6LIEM-TO,
BEPHO: U TaM, U TaM NPOUCXOAMNT CropaHne TBepaoro
TONNMBA B TOMKE, @ TEMJIO OT CropaHuisA oborpesaeT no-
MeljeHne. B coBpemeHHbIX KOTnax Hecropeslune
OoCTaTKy TOMAMBA, T. €. 3013, CKanIMBalTCA B 30/1b-
HUKe, AbIMOBbIE ra3bl YXOAAT B ibIMOBOW KaHas, a Ten-
NoBas SHepPrusa nepepaeTca yepes Ternio00bMeHHUK B
cucTemy OTOMJIEHNSA, TENIOHOCKTENIEM B KOTOPOI Yalle
BCero 6biBaeT Bofa.

OpfHaKo Y COBPEMEHHbIX KOT/IOB €CTb 1 3HaUUTeslb-
Hble OTAIMUKA OT «BYpP>KyeK», KOTOPbIE HE NMO3BONALOT OT-
HOCWTb UX K OfHOMY Tuny obopyAoBaHWA, npexie
BCEro, 3TO CyL|eCTBEHHO 6osiee BbICOKaA SKOHOMMY-
HOCTb pPaboTbl. ECnn B «BypiKyiiKy» yxKe yepes yac pa-
60Tbl NOTPebyeTcs f06aBNUTbL TONMBO, TO TBEPAOTONM-
JINBHBIA KOTeN cnocobeH npopaboTaTb HECKONbKO
4acoB Ha OAHOW MoOpLMK 3arpyxeHHoro Tonnmea. He-
KoTopble mofenu pabotatoT fo 10 yacos. Mponcxogut
3TO MOTOMY, YTO B KOT/IaX MPUMEHAETCA NPUHLNM HUX-
Hero ropeHus, Npu KOTOPOM BO3AyX NMOAAETCA N CHU3Y,
1 ¢ 60KoB K TonnmBy. 3To nosblwaet KM v genaet

npoLecc ropeHva 6onee nnaBHbIM. Kpome Toro, B CoB-
pPeMeHHbIX KOT/Iax MoJsib30BaTeSlb MOXET CaMoCToA-
TeNbHO PerynnpoBaTb MOLWHOCTb ANA NOAAEPKaHUA
Heobxoanmol TemnepaTypbl. na 3Toro cnepyert ro-
BEPHYTb 1 YCTaHOBUTb FONIOBKY TEPMOPErynaTopa Ha
HeoOXOAVMMOe 3HauyeHve TemnepaTypbl KOTIOBOM
BOAbI, NPV 3TOM NPW NMOMOLLY CTasIbHON LEeNoYKM Npu-
NMOAHUMETCA UM OMYCTUTCA 3aC/IOHKA, Yepes KOTOpYIo
nocTynaeT BO3AyX ANiA CrOpaHus, yBENWYMBas unn
YMeHbLUAA TemM CaMbIM TATY W, COOTBETCTBEHHO, CKO-
POCTb CropaHuA 1 MOLLHOCTb.

TennoobMeHHUK TPaAMLMOHHbIX TBEPAOTOMIMBHDBIX
KOT/IOB OblBaeT CTafbHbIM W YYTYHHbIM, U Y KaXaoro
BapWaHTa eCTb CBOV NPenMyLLecTBa N HeAoCTaTKu.

Tak, KOT/ibl CO CTanbHbIMU TEMNIOOOMEHHVIKaMM
fleleBne, HO MMeT HeCKONbKO MeHbLUMI pabounit
pecypc. Kpome TOro, oH1 MeHee CTOKM K BbiNageHuto
KOH)eHcaTa, NoToMy TpebyloT noafepxaHma Temne-
paTypbl He HUXe 65 °C. 3aTo KX lerye YNCTUTb 1 3arpy-
»aTb HOBOW MopLuei TONINBA, MOCKOJbKY 3arpyska
06bIYHO OCYLLECTBNAETCA CBEPXY: BEPXHAA KPbILLKa OT-
KIAbIBAETCA, OTKPbIBaA AOBO/BbHO 60SIbLUIOE OKHO AN1A
3arpysKku.

B KoTnax ¢ YyryHHbIMW TennoobMeHHMKamn  3a-
rpyska ¢ppoHTanbHas, yepes nepeaHiolo ABepLy, YTo
He BroJsiHe yA06HO, 3aTO OHW MeHee «KanpusHbl» 1
CTONKO NEepPEeHOCAT TemMnepaTypy CyLECTBEHHO HIKe
65 °C.

Cuctema OTONNEHNA C NENNETHBIM KOT/IOM
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an/IHLlI/II'I NUPONN3HOIO CUraHmnA

B npopaxe MOXHO HalTN TBEPAOTOM/IMBHbIE KOT/IbI
Camol1 pa3HOM MOLLHOCTM, HO B ObITy HaXOAAT Nprme-
HeHwue KOT/bl MOLLHOCTbIO0 OT 15 f0 40 KBT, nockonbKy
oTannnBaTb OBbIYHO MPUXOAMTCA MOMELLEHUA VAU
Aoma nnowagpto 50-400 k.. M. CyLuecTByloT Moaenu
TBEPAOTOMINBHbIX KOT/IOB MOLLHOCTbI0 6onee 100 KBT,
HO NPUMEHAIOTCA OHU KpaliHe pefKo.

Mo BmAay TonnmMBa pasnnyaloT KOT/bl «APOBAHBIEY,
KOTOpble MOTYT CKWraTb APeBECUHY 1 |peBeCHble OT-
Xofbl C BnakHocTblo 20-30%, 1 yHuUBepcanbHble
(«BceapHbIe»), CNOCO6HbBIE PaboTaTb Ha Pa3fINYHBIX BU-
[ax TONA1Ba, HO OCHOBHBIM LA HUX BUAOM ABRAETCA
yronb. PaboTa KOT/IOB Ha MHOM Brie TonmBa Jomny-
CKaeTcA, HO HeNPOZAOMKUTENbHbIV NEepPUOoA, BeAb pas-
Hble BUAbl TONAMBA FOPAT C Pa3HOW CKOPOCTbIO, UMeT
pasHylo KanopuiHOCTb U pa3Hylo TemnepaTypy cropa-
HVA. MaTepuran Kopryca KOT/IOB paccunTaH Ha onpefe-
JIEHHbIV PeXnM PaboTbl, ¥ U3SMEHEHME ero MOXeT Npui-
BECTU K CHMXKeHMIo paboyero pecypca KoTnos. Tak,
CTaNbHOW «APOBAHON» KOTEN U3-3a MPOAOMIKNUTENBHOW
paboTbl Ha yriie MOXeT «MPOropeTb» 1 BbINTY U3 CTPOA
yXe yepes rog-ABa SKCMNayaTaLym BMECTO PacyeTHbIX
fecAatn. Kpome Toro, ncnonb3oBaHye NHOTO BrAa ToM-
NIMBA CHUXKAET pabourie XapaKTepucTuKy KoTa.

BaXHbIM aTpnbyTOM ANA KaueCcTBEHHOTO GYHKLMO-
HUPOBaHMA TBEPAOTOMIMBHOIO KOT/a U obecrneyeHus
ONTUManbHbIX YCNOBUI ANA COKUTaHWA TONAKBA B HEM
ABNAETCA NPaBUIbHO CMOHTUPOBAHHbLIA AbIMOXOA,
MNHaye B KOT/e He ByAeT co3aaBaTbCsA TAra, Heobxoam-
Mas 1A yAaneHna NpoAyKToB cropaHua. Tara B ibiIMO-
XO[e 3aB/NCUT OT ero BHyTPEHHEero ceyeHus, BbiCOTbI,
LIEPOXOBATOCTN MOBEPXHOCTY 1 Pa3HMLbl TeMnepaTtyp
NPOAYKTOB CropaHnA 1 OKpyxatolero Bosayxa. Bce
3TO [JOMKEH YYeCTb CNeLranicT npu nopdope obopyro-
BaHMA.

Kpome «apoBAHbIX» KOTNOB C TPaANLMOHHBIM CKMra-
HUA MEIOTCA MOAENN C NPONM3HBIM CMOCOBOM CXKM-

raHUA JpeBeCuHbl, Ha3blBaéMble TaKXKe  rasoreHepa-
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MMpPoNM3HbI TBEPAOTONAMBHBIN KOTen (B paspese)

TOPHble «APOBAHbIE» KOTNbl.  OHU, MOXKHO TaK CKa3aTb,
M3BMEKaloOT 13 [lepeBa BCe «COKM», a NoTomy TpebyioT B
[1Ba pa3a MeHblUe TOMMBa, YeM TPAAULIMOHHbBIE KOTIbI.

Bce peno B Tom, UTO B TaKUX KOT/1ax peann3oBaH NHON
NPUHLMN CropaHya TBEPAOro TOMMBa. 3arpy»KeHHoe B
Kamepy CropaHus TOM/MBO CHavyasia HarpeBaeTca npu

OrpaHUYeHHOM [OCTyne Bo3ayxa. Takum obpasom
NPONCXOAMUT ero rasndukaLma, To ecTb BbiaeneHue ro-
ptoyero rasa. IMeHHO 3TOT ras 1 CKMraeTca B OTAeNb-

HOW Kamepe CropaHus, YTo HaMHoro 3¢dekTuBHee,

4yem CKuraHue TBepAOro Tonavea.

Takum 06pasom, YCTPOWCTBO MUPOSIM3HOIO KoT/a 60-
Nee C/IOXKHOe, BMEeCTO OfJHO TOMKW B HEM UMeIOTCA ABE
Kamepbl: NpeABapuTenbHas Kamepa rasndrikaumm, Kyaa
3arpy»aeTca TBepfoe TOMMBo (AepeBo), U Kamepa Cro-
paHuA. loprounii ras n3 nepBeoi BO BTOPY!IO BblAyBaeTcA
yepes Kepamnyeckyto GopCyHKy BEHTUNATOPOM.

MpenmyliectBamMn  Takoro Tvna KOT/IOB ABNAIOTCA
yBenmuyeHHoe Bpems paboTbl Ha OAHON NOPLMK 3arpy-
XKEHHOro Tonnu1Ba, aBTOMaTU3MpPOBaHHaA paboTa u
60nee BbICOKMIN KOIGOULMEHT NONE3HOro AENCTBIA,
nocturaowmin 90 %.

Kpome Toro, nnponusHbiii Koten 6onee 3Konoru-
YeH, Yem TPaANLIMOHHDIN, B cUy ABYX NPUYnH. Bo-nep-
BblX, CaM NPOLIeCC CropaHuA ra3a 3KoNornyHee cropa-
HVIA TBEPAOro TOMNNBA. BO-BTOPbIX, MMPONM3HbIN KOTen
N3HYTPW BbIIOXKEH LWAMOTHbIMU KepaMnyeCcKUMU rna-



OronuTensHbM
OTonHTenbHBA HOTEn, :
HOTEN. paGoTaliWi GTUI‘IHTE:LHbeIH
pafoTanumi HA Faze uiK = HOHTYP
Ha THEPAOM AM3ENBHOM M
TONNHBE TONNHEES

TBEPAOTONMBHBIN KOTEN KaK pe3epBHbIN

CTUHamu ¢ fobaBneHremM KaTanmsaTopa, B NpucyT-
CTBWM KOTOPOTO CropaHye rasa npoucxogut 6onee ¢-
$EKTUBHO, CropaloT Aaxke YacTUUKYM 3011bl, NMonagato-
e B Kamepy cropaHusa. Takum ob6pasom, u
30/1bHOCTb MUPOJIN3HbBIX KOTIOB OLLYTUMO HUXE, Yem
TPaAULMOHHbBIX. HakoHeL, Npy noMoLLyu BEHTUATOPA,
KOMMUYecTBO 060POTOB KOTOPOTO PErynmpyeTcs, Takon
KOTen vmeeT 6onee WUPOKMNIA AnanasoH N3MeHeHuA
MOLLHOCTU, 1 NOTOMY 60s1ee SKOHOMUYEH.

VimetoTcst 1 HepocTaTkm — 6Gonee BbICOKasA LEHa,
TpeboBaTeNbHOCTb K KauecTBy TOMIMBa (BNaKHOCTb
OpeBeCcUHbl JOMKHA COCTaBnATb He 6onee 20 %).
Kpome Toro, Takoi KoTen sHeprosaBucuM: Ana nuta-
HVA BeHTUNATOpa TpebyeTcAa Hanuume 3NeKTPOoCeTy.

Bbl6ripasa TBepAOTOMMBHbIV KOTeS, 0bpaTunTe BHU-
MaHuVe Ha JOCTYNHOCTb ToMMBa B pernoHe. Ckaxem,
B BocTouHOI YKpanHe npegnoututenbHee KoTen, pa-
6oTatolWwuii Ha yrne, B 3anagHol YKpauHe nyylle Bbl-
6paTb «APOBAHON» KOTEN.

B nepByto ouepeab Takve KOT/bl BbIFOJHO UCMOSb-
30BaTb TaMm, Fje UMeeTcs MHOro TorvBea (B BoctouHoi
YKpaviHe — yrna, B 3anagHon — ApeBecuHbl). Ho n B
Lienlom obcnyxnBaHne TBEPAOTOMNIMBHOMO KOT/Na 060ii-
[leTcA flelleBsie, YeM ra3oBoro, OfjHako ClIOKHOCTb 3a-
KII04aeTCA B TOM, UTO TakoW KoTen NpuAaeTCa nepuoam-
YecKw 3arpy»kaTb TONINBOM 1 yanaTb U3 Hero 3o11y. B
KauecTBe npumMepa npwv Bbibope KoTna npmeBeaem Ta-

Kne AaHHble: AnA OTOMeHNA NoMeLleHNsA NoLWaabio
100 KB. M MOHAA06UTCA KOTeN C A4Uana3oHOM MOLL{HO-
¢ 5-12 kBT, KOTOPBbIN 6yAeT CKnraTb okono 2,5-3,0

Kr TBEpZOro Tonnmea B yac. lna goma nnowagbio 160
KB. M MOHAaA0OWTCA KOTEN C AMana3oHOM MOLHOCTY
15-20 kBT (>kenaTenbHo ¢ MofynAauMen MOLWHOCTH).
Hanunune mopynauum no3sonAeT yMeHbLUUTb Pacxopn
TONNVBA W MOBbLICUTb YPOBEHb KOMPOPTA, T. K. 3TO
YMEHbLUMNT Neperpes oTanvBaemMoro nomeLyeHms (Ho
NOMHOCTbIO N36eXaTb ero yAacTcA TONbKO NPU UCNOMb-
30BaHUM 6aka-akkymynatopa 6onblworo obbema).
Moabopom 605bLIOro akKyMynAaTopa 1 KoT/a ¢ 3ana-
COM MO MOLLHOCTY MOXXHO 3HAUNTEbHO YBEINUNTD WH-
TepBasibl Mexay 3arpyskamv B Koten tonnmea. Ho
yCTaHOBKa akKyMy/iATOpa »enaTesibHa B JIlo6OM cIly-
yae (anA CTanbHOro KoT/a — 0CO6eHHO). ITO AacT BO3-
MOHOCTb NOBBICUTb 3PHEKTUBHOCTb PabOTbI KOTNa,
n36exaTb neperpesa KOT/a U CUCTEMbl OTOMJIEHMA,
0TKa3aTbCs OT BHELUHWX 3/1IeEMEHTOB 6e30MacHOCTU Ans
3aWmMTbl OT Neperpesa. TakKe 6ak-akKymynaTop no-
3BONUT 3PPEKTVBHO KOHTPONMPOBATH MUHUMANbHYIO
TemnepaTypy TemNoHOCUTeNA B obpaTHOM Tpy6onpo-
BOAE, KOTOpasA, Hanpumep, ANA CTaJibHOro KoTna
[loMmKHa 6bITb He MeHee 65 °C. MaaeHne TemnepaTypbl
HVXXe AOMYCTUMOrO YPOBHA MNpPUBEAET K BbiMafeHUto
KOHAEeHCaTa BHYTPU KOTNa U NpeXXaeBpeMeHHOMY Bbi-
XOfly €ro 13 cTpos.
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AnakoTonanBHbIE KOTSIb

Pa3pes XKUOKOTOMIMBHOIO KOTNa C ropenK0|7|

Takwue KOT/ibl MOrn 6bl 6bITb MONYNAPHBIMK (B CUy
CBOEel aBTOHOMHOCTU U BbICOKOW CTeNeHn aBTomaTtu-
3auum paboTbl), 04HAKO AOPOrOBU3HA U3ENIbHOrO TOM-
JIMBA, Ha KOTOPOM OHMU Yalle BCEro paboTaloT, U BbICO-
KaA CTOMMOCTb paboT Mo ycCTaHOBKe, Hanagke u
06CNyXKMBaHNIO 06OPYAOBAHNA NNLIAIOT KX NPenmy-
WecTB nepea ApyrumMun Kotnamu. Tem He meHee, uc-
Nosb30BaHNe Takoro KoTna byaeT onpasaaHo, Hanpu-
Mep, ecnn pAAOM OTCYTCTBYeT rasoBas Marucrpanb
VN Heo6XxoaMM 6onee BbICOKMIA ypOBEHb aBTOMaTH3a-
UMM NpOLeccoB, YeM Npw SKCrayaTauum TBepaoTon-
JINBHOTO KOTNa.

—

MuakoTonnusHas ropenka
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Mo npvHuMny cBoei paboTbl XUAKOTOMIUBHbIE
KOTJIbl HAMOMMWHAIOT HanosbHble ra3oBble, NMeeTCA
NWLb OTANYMNE B KOHCTPYKUMW: ANA TakuxX KOTIOB He-
3aBVICVIMO OT MOLLHOCTM 06A3aTeNbHO Hannuve BeHTU-
NIATOPHOW FrOPesiKY, KOTOopas NOCTaBAAETCA OTAENbHO
ot KoTna. Ee Ha3zHaueHve TakoBo: noa 60MbLUM AaB-
NeHneM pacnbinuTb TOMNBO 1 NOAATb B KaMepy cropa-
HYA. VITak, TONNMBO NOJAETCA K rOpesiKe Nof BbICOKMM
[aBneHnem, pacrblieHHOE Ha MefbyaliLve Kanam npu
NpoxoXaeHnn yepes GopcyHKy. 3aTem CTaBLLee Tyma-
HOO6pPa3HbIM TOMVMBO CMELLVBAETCA C BO3[YXOM, Ha-
rHeTaemMblM BEHTUIATOPOM, MOAAETCA B 30HY ropeHus
1 BOCMIaMEHAETCA.

KnpKoToNNMBHBIN KOTen AOMONHUTENbHO OCHALLa-
€TCA KOT/IOBbIM PErynaTopoM, KOTOPbIA ynpasnset
ropenkoin, n ApyrumMm Heo6XoAVMbIMU YCTPONCTBaMK,
NOAKIIOYEHHBIMM K KOTJTY, B YaCTHOCTV HAaCOCOM.

OpfHUM U3 FNaBHbIX MAapaMeTPoB No6Oro oTonuTesNb-
HOTO KOTNa, N XNAKOTOMMBHBIN HE UCKIIOYEHNE, ABNA-
eTcA ero MoWHOCTb. TOYHO onpefennTb Tpebyemyto
BE/MIMYMHY 3TOrO napameTpa ANA OTOMNeHWsa Joma
MOXHO, NVLb BbIMOMHWB AEeTanbHbIA TennoTexHnye-
CKuin pacyer. Mpy 3TOM CleayeT yuuTbiBaTb TONWMUHY
CTeH, MepeKkpbITUIA, KOMMYEeCTBO U PacnonoXxeHue
OKOH. [laxke To, CKONbKO B JOMe MOCTOAHHO NPOXMBaeT
nogen. Caenatb 3TO MOXET UHXeHep GMpPMbI-Npo-
faBLa, HO NPUGNN3NTENbHO paccunTaTb Tpebyemble
napameTpbl Nepes NoKynkov BO3MOXHO.

Tak, AnA XOpoLO YTEMIEHHOro 3AaHUA NPW BbiCOTe
NOTOMKOB A0 3 M MOXKHO PYKOBOACTBOBATLCA ClEAyH0-
LM COOTHOLLEHVEeM: Ha 10 KB. M OTan1nBaemMon nno-
waau notpebyetca 1 KBT TennoBoii MOLWHOCTU.

BOnNbLUMHCTBO »KMAKOTOMAMBHbBIX KOTJIOB MOTYT pabo-
TaTb W C ra3oBbIMYV ropenkamu.  Takue annapatbl 6yayT

PaboTa ropenku B KoTne



YAOOHbI B TOM Cly4ae, ec/in 3apaHee V3BeCTHO, YTo ra-
30BasA MarucTpasnb OyfeT NponoxeHa Herofaneky ot
foma B 0603prmom byayLem. OTMETUM, YTO NepeBos
KOT/a C OHOrO BMfa TOM/VBa Ha pyroii TpebyeT onpe-
[leNneHHbIX NpoLiefyp, KOTOpble He PEKOMEHZYIOT MPOBO-
ONTb CaMOCTOATENIbHO: 3TO M HAaCTPOMKa HOBOW ro-
PenKku, n NPoYMCTKa AbIMOBbIX KaHanoB, 1 Mnp.

YcTaHaBNMBaTh  KMAKOTOMIMBHBIE KOT/bI ClefyeTt
B OTAENbHOM MOMeLLeHNN C BbITAXKON. Kpome Toro,
OHV TpebyloT 3anaca ToNaunBa, KOTopoe, B 06Lem-To,
MO>HO XPaHWTb U B TOM e NMOMeLeHNM B crieluanb-
HOW eMKOCTW, MNAaCcTUKOBOW U MeTan/IMueckom, ¢ cob-
NI0AeHEM MPaBWN NPOTUBOMNOMAPHO 6e30MacHOCTY.
Ecnu ncnonb3yeTcs NnacTMKOBbIA 6aK, TO OH AOSKEH
6bITb YCTaHOBJIEH B META/IIMYECKMNIA MOAAOH, KOTOPbIN
B C/lyyae Teumn He AacT TOMAMBY pacTeyubca No nony.

Pacxop »KnpKoro Tonavea MOXHO NPYMEPHO paccum-
TaTb MO NPOCTON Gopmyne: pasaennTb MakCMarnbHY0
MOLLHOCTb Ha fecATb. MOXHO TakXe CKa3aTb, UTO Ana
oTonneHua goma nnowaapto 150-300 KB. M noTpeby-
eTcA 2-4 TOHHbI conApKu. Mpwy 3TOM Henb3A 3abbiBaTb
0 TOM, YTO NnopaioLLie TONIMBOMNPOBOLb! AOMKHbI ObITb
yTenneHbl, MHaye MOBbICUTCA BA3KOCTb TOMVBa U €ro
nepeKayka notpebyeT 60MbLUE MOLLHOCTU TOM/IMBHOTO
Hacoca. Takxe TOnnMBONPOBOAb! JOMKHbI ObITb Kave-
CTBEHHO YCTaHOBIEHbI, MOCKOMbKY Manefiiias Herepme-
TUYHOCTb B TOMIMBHBIX KaHanax NpuvBOAMT K nonaga-
HUIO TyAa BO3AyXa, B pe3ynbTaTe Yero KoTes MoXeT
nepuoanYecKky ocTaHaBnMBaTbCA. A elle 06sa3aTenbHO
Hanuune GunbTPa TOHKOW OYMCTKM TOMAMBA, NPefoT-
BpaLlatoLiero 3acopeHme GopcyHoK KoTna, KoTopoe
NPUBOANT K CHVPKEHUIO €ro MPOV3BOANTENbHOCTU.

B 3anagHor EBpone cyLiecTBytoT Tak Ha3blBaemMble
«TPEXNIMTPOBbIE [JOMay, ANA OTOMEHNA KOTOPbIX TPeby-
eTcA Ha 1 KB. M iowaam 3 n1 COnApKM B ro. 1o joMa
C OYeHb XOPOLUVIM yTeMIEHNEM U, Kak NPaBuno, C Npu-
HyAUTENIbHOW BEHTUNALMEN U peKynepaTopom Tenna (T.
e. yfansembiii 13 JOMa Tensblil BO3AYX HarpeBaeT Xo-
NOAHBIN BXOAALMIA BO3AYX).

KungkotonnmeHomy KoTny TpebyeTcsa nepuoanye-
cKoe TexobcnyKuBaHve. Tak, Kamepa cropaHus, fibl-
MOBble KaHasibl U ropesika NocTerneHHO NOKPbIBAKTCA
caXkeil 1 Mbinblo, B TeNN00OMeHHVKe U B Tpybonpo-
Bofle 06pa3syeTcA HaKuWMb; MOXKET PKaBeTb AbIMOXOA.
Bce 370 cKa3blBaeTcA Ha NPOU3BOANTENBHOCTU KOTNa,
yBenmymBaeTca notpebneHvie Tonnmea, MoryT ciy-
YaTbCA U NOSIOMKM. UT0bbI M36eXKaTb 3TOro, 1 TpebyeTca
neproanyeckoe obcnyKrBaHve cneuyanicTom. OH xe
[OJKEH ABaXkAbl B rof, NepeHacTpaviBaTb Pexum pa-
60Tbl KOT/Ia: BECHOW — Ha BbIPabOTKy Manoro Konmnye-
CTBa Tenna ANA HYXA ropavyero BOJOCHAGXeHWS,
OCEHbIO — BOMbLLEro KoNMYecTBa Ternsna Ais OTOMNIeHA.
Kpome TOro, KauecTBo, COCTaB 1 XapakTepuUCTUKN An-

MprHUMN PaboTbl KOTNA C BEHTUAATOPHOWN ropenKkom

3e/IbHOrO TOM/IMBa U3MEHAKTCA OT NAPTVN K MapTuK, a
XKNOKOTOMVBHbBIE KOT/bl UyBCTBUTESNBHBI K 3TOMY. M03-
TOMY Af1A TOro, YTobbl KoTen paboTan UCNpasHO, a
MIMEHHO C COBMIOfIEHMEM CBOVIX TEXHUYECKUX XapaKTepy-
CTVIK 11 CPOKa Crly06bl, NP Kaxkaoii 3anpaske 6akoB
MHOTO BuAa TOMINBOM FOPeSIKy HY»KHO MepeHacTpau-
BaTb C MOMOLLbIO CMeLManbHOro ra3oaHanmsaropa.

Bce 370, BKyrne C ynoMsHYTOW JOPOroBr3HON ToM-
N1Ba, N NPENATCTBYET WNPOKOMY PacripoCTPaHEHNIo
MKNAKOTOMNBHBIX KOTSIOB Y Hac, OfHako NOMUMO Ha-
3BaHHbIX HEOCTaTKOB €CTb Y HUX U HEMasble Mpermy-
wecTBa. Tak, COBPeMeHHble An3eNibHble KOT/bl C XO-
POLLIO HAaCTPOEHHOW FOPENKOW C LYMOV3ONMPYIOLUM
KOXyXOM paboTatoT Tnxo. Kpome Toro, OHv JOCTaTOUHO
YnCTbl (B CPaBHEHUM C aBTOMOBUAAMK — Ha fiBa Mo-
pAgfKa), a No NPoV3BOANTENBbHOCTY BIM3KU K ra3oBbIM,
HO B OT/IUYVIE OT HYX He TPebBYIOT paspeLleHyis Ha yCTa-
HOBKY.

ELie offHO NpenMyLLeCTBO — BblCOKasA CTerneHb aBTo-
MaTm3aymm npouecca. 3anmTbix B TOMIVBHbIE EMKOCTU
HECKOMbKIX TOHH CONAPKY XBaTUT Ha fBa-Tpy mMecaLa
paboThl, B TeYEHME KOTOPbIX KOTEN MOXET paboTaTh B
aBTOMATUYECKOM pexume, 6€3 BMeLLaTeNbCTBA Yeno-
Beka. Ecnin f06aBuUTb K KOT/y Av3eNbHbIN reHepaTop, TO
6yfeT AOCTUIHYTa €LLie 1 NOHAA aBTOHOMHOCTb PaboTbl:
3NeKTPO3Heprva TpebyeTca Ana obecneyeHns HopMasnb-
HoWi paboTbl aBTOMATUKUN KOTNa, FOPEeNKM, HacocoB 1
bYHKLIMOHMPOBaHWA ApYriX Nprbopos B AoMe.

TonnuBHble 6akn
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JneKkTpuyeckme
KOT/bl

DneKTpuYecKne KOTbl, NpeAHasHauyeHHble AN1A pa-
60Tbl B CICTEMAX OTOMNEHNA,  MMEOT HeMano npeu-
MyLlecTB. Tak, He TpebyeTcA oTAeNbHOe MoMelleHne
NoA KOTENIbHYI0 1 MOHTaX AbIMOXO[0B, KpOMe TOro,
KOT/Ibl CPaBHUTENbHO Hepoporu. Bce 6bl xopoLuo, ecnn
6bl He BbICOKasA CTOMMOCTb 3/1EKTPO3HEPrr, 0COOEHHO
B CPaBHEHWM C ApYrMmM BAamy Tornmuea. Kpome Toro,
Y Hac AOBOJIbHO YacTO MPOUCXOAAT Nepebou B SNeKTpo-
CHabXeHuwn. M3-3a aToro Hefoctatka Takue KOT/bl
[loporn B 3KCnyaTauum, NO3TOMYy WCMONb30BaTb UX
MOXHO A/l OTOTMJIEHNA NOMELLEeHMNI He6GONbLLOro pas-
Mepa, B KOTOpbIX HeaddEKTVBHO NPON3BOANTL AOPO-
rocroAwe paboTbl N0 MOAKMIOYEHNIO APYrMX BUAOB
oTonuTeNbHOro obopypoBaHus, TMBO B KauecTse pe-
3epPBHOrO KOT/Ia B CUCTEMaX C ra3oBbiM KOT/IOM, KaK
anbTepPHATUBHBIA UCTOYHUK Tenna Ha HenponomKu-
TeNbHOe BPeMs.

Mo KOHCTPYKLMM 3neKTpryeckre KOT/bl GbiBatoT ABYX
TUMOB: KflaccMyeckne 1 NoHHble. B nepBom cnyvae
Tenno npomssoantca TOHamu, To ecTb cnupanbto ¢
60/IbLLINM CONPOTUBNIEHNEM, 3aKIIOUEHHO B TPYOKY 1
Konby, KOTopas NPV NPOTeKaHUM TOKa HarpeBaeTCA 1 OT-
naet tenno Boge. TOHoB MoXeT 6biTb HECKONbKO, 1
BKJ1I0Y4AIOTCA OHW NapannenbHo. MoWHOCTb KoTna npu
3TOM ABNIAETCA CyMMapHO MoLHOCTbIo TOHOB. YcTaHa-
BnmBatoTca TOHbI B cneumanbHom 6ake, Ha3biBaeMom
TennoobMeHHMKOM. imeeTca Takxke 610K ynpasneHus
C perynupoBaHuem. Bo BTopom cnyyae npuHUWn fgein-
CTBUA KOT/Ia OCHOBaH Ha TOM, YTO BOAa ABNAETCA NPo-
BOJHMKOM, B HEl 1 HaxofATCA ABa KOHTaKTa, MeXay
KOTOPbIMM NpOTeKaeT TOK, Harpesas BoAy. Takom Tun

Nakent
YTIpEANEHIAE

PacuiMprTEhsini
Gak
TennoolimenHe
Hacoc

dneKTpuueckunii koten (B paspese)
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DneKTpUYecKunii Koten

3/1eKTPOKOT/IOB KOMMAKTHeE, HO ANA HUX Hy>KHa BOfa XO-
powero KayectBa. Kotnbl ¢ ucnonb3oBaHmem TOHoB
Ky/Aa MeHee TpeboBaTeslbHbl K KauecTsy BOAbI, HO U Ha-
MHOro 601ibLue No pa3mepam. OTMETUM, UTO SNeKTpuye-
CKMI KOTEN, KaK N HAaCTEHHbIV ra30BbIl, ABNAETCA NO-
HOLIEHHOW MUHWN-KOTESbHOW, B GOMbILUNHCTBE Moaenei
€CTb BCTPOEHHbI pacluvpUTenbHbll 6ak 1 LUpKyns-
LIMOHHBIA HAacoC. YCTaHaBNMBAKOTCA  3NEKTpUYecKne
KOT/Ibl Ha CTeHy, PaboTaloT NPaKTNYeCKn 6eclymHo,
KOMMAKTHbI, HEC/IOXHbI B YCTAHOBKE W HEMPUXOT/INBbI
JKcryaTaumm. K HAM He BbIABUraloTCA TaKme XecTKne
TpeboBaHWA, Kak K GONbLINHCTBY APYrVIX KOTOB, HET
HapgobHOCTV B 060PYA0BaHNN CrieLnanbHON KOTeNbHOM
1 YCTaHOBKE AbIMOXOAa.

DneKTprYecKme KOT/bl MOLWHOCTbIO OT 4 fo 15 KBT
BbIMYCKaOTCA C BO3MOXHOCTbIO IBYXCTYNEHYaToON  pery-
JIMPOBKM MOLLHOCTY, OT 16 KBT 1 BbliLLe — B TPEXCTYNeH-
YyaToM BapuaHTe. [IprmeHeHne AByX- N TpexcryneHva-
TOW perynnpoBKM Mo3BonseT 6onee paumroHanbHO
MCMONb30BaTb NEKTPOIHEPTUIO U He BKIIIOYaTb KoTen
Ha MOMHYI0 MOLHOCTb B NepexofHble Nepuopbl — Bec-
HOW 1 OCEHbIO.

Kak y»e rosopunochb, B CBA3U C BbICOKON CTOMMO-
CTbiO SNIEKTPOSHEPTMN TaKMe KOT/Ibl Slyylue npuobpe-
TaTb ANA YCTAaHOBKM B HeGOSMbLIOM, Hanpumep Aauy-
HOM, JOME VN B KayecTBe pe3epBHOro MCTOYHMKA
nuTaHUA. Pacxofbl MOXKHO COKPaTUTb, MpUYeM cyLie-
CTBEHHO, IHOrAa 1 B 1Ba pa3a, NP1 yCTaHOBKE MHOTO-
TapypHOro 3MeKTpoCcUHeTUMKA 1 aKKyMynaTopa, KOTo-
Pblil HAKaNAMBAET SHEPruio HOYbIO, KOrAa AeNCTBYIOT
CHIPKeHHble Tapudbl, 1 3aTeM OTAAET ee KOHTYpY OTor-
NeHnA B fHeBHOe BpemsA. TakkKe 3HaUNTENbHON  SKOHO-
MWW DNEKTPOIHEPTMM MOXHO AOCTUYb NPY AOMOMHU-
TEeNbHOW YCTaHOBKe B CUCTEMY MpPOrpammaTopos,
KOTOpble aBTOMaTMYeCKN MOAAepKnBaloT Temnepa-
Typy B NOMELLEHUN MO 3apaHee 3agaHHoMy Bamu rpa-
duKy. Kpome 3KOHOMUM TaKre yCTPOCTBA yryyLlaioT
KOMPOPTHOCTb PaboTbl CUCTEMbI OTOMIEHWA B LIESIOM.

HakoHeL, Npu ycTaHOBKe 3MeKTPOKOoTNa 06:a3a-
TeNbHO Hannuve NpeaoxXpaHUTENbHbIX aBTOMAaTOB W,
CKOopee BCero, NpoKnajka oTaeNIbHON NeKTPONNHNN.



[fennocucrtembl

HaceneHve 3emnu pactert, a BMecTe C HUM pacTeT
1 NOTPeBHOCTb B NOTPEBNEHNIN SHEPTIN, U KaK Cnej-
CTBUE yXyALWAETCA SKonornyeckas cutyauus. Bce sto
B KOMI/eKce 0bycnaBnvBaeT MHTEPEC K HAXOXKAEHWIO
anbTePHATUBHbIX UCTOYHWUKOB SHepruu. [na YKpaunHbl
HeobXOANMOCTb B MOUCKE anbTepHATVBHON 3Heprum
ycyrybnsaetca geduymtom cobCTBEHHbIX SHEPrOHOCK-
Tenen. Ha cerogHA nporpecc B 3HepreTvke B Mupe
onpeaenAaeTca NCNoNb3oBaHWEM BO30OHOBAAEMbIX
MNCTOUYHUKOB SHEPTUN, B TOM YUCIIE U CONMHEYHOTO U3-
nyyeHus.

ConHeuyHoe Tenyio MOXeT 6biTb 3dPeKTUBHBIM
MNCTOYHUKOM Ternna u 3Hepruun ans obopyAaoBaHuA B
KOTTe[pKaX 1 JaUHbIX JOMaX, Pacrono)eHHbIX BAANAN OT
NHXKEHEPHbIX KOMMYHUKaLWA.

Mpu 3TOM 3a SHEePruio CONHLA He HYXHO NNaTUTb, 1,
K TOMY €, OHa HUKOTAa He NCCAKHET.

[inA conHeyHoW SHepPreTUKM CyLecTByeT creLuasnb-
HOe MOHATWE — rennosHepreTMka (oT rpeyeckoro He-
lios — conHue), a rennoycTaHOBKM — 3TO YCTPOWCTBa
AN1A Npeobpa3oBaHUA COTHEYHOWN SHEPrun B apyrue
BuAbl. OHU MOTYT MPUMEHATLCA ANA HarpeBaHyA 1 OX-

NaX[AeHVs BOAbI 1 BO3AYXa, TO €CTb OTOMIEHUA 1 KOH-
OULNOHNPOBAHUA, ONPECHEeHVA BOAbI, BbIPaboTKM
3NeKTPO3Heprum n ap.
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ConHeuHbln KONNeKkTop

[lo cvix MOp CONMHEYHbIe CUCTEMbI He MOYYN LUMPO-
KOrO pacnpoCTpaHeHs B CUIY CIOKHOCTI KOHCTPYKLN
1 BbICOKOW LieHbl. Takxe Cpean HeAoCTaTKOB TaKuX Ch-
cTem 6biny HEBbICOKas 3HeproddGPpeKTUBHOCTb, 60sb-
LUMe TENNIONOTEPU NPU TEMMEPATYPAX HYXKE HYNA N HU3-
KO/ MnornoLaiollein cnocobHoOCT KonnekTopa. Ha
CErofHALHNIA IeHb COBPEMEHHbIe YCTaHOBKW obna-
[LAl0T AOMOMHUTENBHBIMY MPEUMYLLECTBAMY,  NOCKOMbKY
3HePro3pPpeKTUBHOCTb UX 3HAUNTENBHO YBENNYMNACh,
YAAPOCTONKasA repMeTyHaA KOHCTPYKLMA KosekTopa
NPaKTUYECKMN He UMEET TEMNONOTEPb, a CPOK SKCryaTa-
L1 MoxeT cocTtasnseT 15-20 net n 6onee.

B KOHCTPYKLMM renmocmcTteMbl OCHOBHbIM d1eMeH-
TOM FefIMOCUCTEM ABMIAETCA COMHEYHbIN KONMNEKTOP,
UK renvokonnekTop. MMeHHo B nornowatoLen na-
Henn refvoKoIeKTopa Noj BO3AENCTBUEM COJHE-
YHOrO U3NTyYeHNs, a TOUHee, MHPpPaKpacHoI ee cocTa-
BNIAOLLEN, U NPOVNCXOAUT NPeobpa3oBaHune CONTHEYHO
SHepruu B TeMnoBylo. B pesynbTaTe naHenb pasorpe-
BaeTCA, a NPOKAUMBaAEMBIN Uepes Hee XUAKWUIA Tenno-
HocuTeNb OTOMpaeT nonyyeHHoe Tenno. Tenno nepefa-
eTcA TennoHocuTenem B 6ak-akkymynaTop 1 janee no
KOHTYpYy HarpeBa BOfbl (a BO3MOXHO W OTOMIEHUsA),
3aTeM OXNaAVBLUNIACA TEMIOHOCKTENb BO3BpaLIaeTCcA
B KONNIEKTOP 1 BHOBb HarpeBaeTcs, U Taknum obpasom
LMK 3aMblKaeTcs. TakoB  MPUHLMN paboTbl CUCTEMDI.

OT 3¢ deKTMBHOCTN paboTbl CONHEYHOTO KonekTopa
B 3HAYUTENIbHOW CTeneHun 3aBUcUT 3GPeKTUBHOCTb
PaboTbl BCEN CUCTEMBI, MOCKONbKY YeM GosbLLe CONHe-
YHOW 3Heprum MnornoTUT refVOKONINEKTOP N YeMm
MeHbLLe ee noTepseT, Tem 3¢pdeKTnBHee byaeT pabo-
TaTb cncTeMa. DOPEKTUBHDBIN MAOCKUIA FeNIMOKONNEKTOP
celvac pabotaer co cpegHum KMJ 8 60-70%, Ho Benw-
YrMHa 3Ta HecTabunbHaA, U MOXeT onpeaensATbcA
TONMbKO [J/1A KOHKPETHbIX YCNIOBWI SKCMTyaTaLmm B OT-
[eNbHbIi MOMEHT BpeMeHW. B yacTHOCTW, YeM HiKe
Tpebyemas TemnepaTtypa Harpesa, Tem Bbiwwe KM/ re-
JIMOKOJNEKTOPA, a NprMeHeHne 6onee 3¢pdeKTMBHOro
nornoLaloLLero NOKPbITUA B 0611a4Hy0 Norofy no3eo-
JIUT YyBENNUUTD SPPEKTUBHOCTb KOSIIEKTOPOB MpPaKTyi-
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an/IHLll/II'I paﬁOTbI CO/THEYHOrO KoNNeKTopa

4ecku B nontopa pasa. Takke Ha 3pPpeKTUBHOCTb Kon-

NeKTopa CUNbHO BANAET PasHILIa MeXy TeMnepaTypoii
NOBEPXHOCTM MaHeNn 1 oKpykalowen cpefbl — Yyem
pasHuLa meHblue, Tem Bblwe KM 13-3a NoHmXeHnA

TennonoTepb.

lennocrcTembl pa3fenaTca MO KOMYECTBY KOHTY-
POB TEMIOHOCUTENA HAa OAHO- U ABYXKOHTYPHbIE, @ NO
Cnocoby LMpKyNALMMN TEMIOHOCUTENA — HA CUCTEMbI C
€CTEeCTBEHHOW LUMPKYNALMER, N TePMOCUPOHHbIE, 1
CMCTEMbI C NPUHYANTENTIbHOW LMPKYNALMEN.

B OJHOKOHTYpPHbIX CMCTEMaXx B COSTHEUHbIE KOnnekK-
TOPbI NOCTYNaeT N HarpeBaeTcA MEHHO Ta BOAA, KOTO-
pan pacxopyetca n3 6aka-akkymynatopa. Mpenmyuie-
CTBa Takoro meTtofa B nNpoctoTe 1 Hamsbicwem KM

A
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Cxema paboTbl CONHEYHOII CUCTEMbI



Fopﬂuaﬂ BOAa OT reninocncTembl

CUCTEMbI B LieSTOM, He[JOCTaTKW - NOBbILLEeHHble Tpe6o-
BaHWA K Ka4ecTBY BOfbI, NPVYEM Kak B MyiaHe YNCToTbI,
Tak U HN3KOM eCTKOCTM, NOBbILIEHHaA KOPPO3UA, 13-
3a BO3[jyxa, KOTOPbIV pacTBOPEH B BOAE U TPYAHOCTb B
paboTe Npn MUHYCOBbIX TEMMepPaTypax.

B ABYXKOHTYPHbIX CMCTEMaX MMeeTcAa crelmnalib-
HbIi TENNOHOCUTESNb, aHTM3amep3alollan XKUAKOCTb,
npv 3TOM TensioBas SHeprua oT TEMJIOHOCUTENA BOAe
nepefaeTca C NOMOLLbIO CreLManbHOro TennoooMeH-
H1Ka, 06bIYHO «3meeBUKa». MpenmyLiecTBa 34echb —
NOBbILEHHAA HaA&KHOCTb CUCTEMbI, MOCKOJbKY B KO-
nekTopax HeT BbiNafeHnaA Coneil, Kak B clyyae npume-
HeHWA BOJbl, BO3MOXHOCTb 6e3onacHoi paboTbl cu-
CTeMbl MPU MUHYCOBbIX TemrepaTypax, OTCyTcTBue
HeobXOANMOCTI B AONOSTHUTENbHOM 06CIYKMBaHUN 1
LNNTENbHBIA rapaHTUPOBaHHbIN 3$PEKTVBHbIN CPOK
sKcnnyatauun - ao 50 net. EcTb 1 HepocTaTkm — He-
MHOrO MeHbLUaA 3PpPeKTUBHOCTb PaboTbl CUCTEMBI 13-
3a NPVCYTCTBUA JOMONHUTESNbHBIX TEMOMNOTEPb U HE06-
XOAMMOCTb MePUOANYECKON 3aMeHbl TeNIOHOCUTeNS,
NprIMepHo pas B 5-7 neT, nocne NpoBepKy COCTOAHMA
CUCTEMbI CMEeLVannCcToM.

MpuHUMN paboTbl TEPMOCUPOHHBIX CUCTEM C ecTe-
CTBEHHOW LIMPKYNALMEN COCTOMT B CleAytoLLem: paso-
rPeTbIi TENOHOCKTENb NEPEHOCUTCA B BEPXHIOK YacTb
KONNeKTopa, B pe3y/bTaTe Yero BO3HMKaeT pa3HOCTb
[laBNeHUiA, N ecnn KoNNeKTop NoaKNounTb K 6aKy, Ko-
TOPbI HAXOANTCA BbiLLE HEro, TO BO3HMKHET CamMomnpo-
N3BONbHAA LMPKYNALMUA TEMNOHOCUTENSA, CKOPOCTb KO-
TOPOW 3aBUCUT OT KOHCTPYKLMMU KONNeKkTopa,
VNHTEHCUBHOCTU CONTHEYHOrO M3NyYeHUA N CKOPOCTH
OXNAXAEHNA B TENIOOOMEHHNIKE.

B cuctemax ¢ npuHyauTenbHOM LMPKYNAUMENn B KOH-
Type KONNEeKTOPHOro Kpyra HaxoAuTcA LPKYALNOH-
HbIA HACOC HEBOMBLLOW MOLYHOCTU, KOTOPbIA MPUHYX-
faeT uMpKynnposatb TennoHocutenb. Ero pabotoin
ynpaBnAeT perynatop, a notpebnaeMan MOLHOCTb Ha-

rOpiI"Iail BOAa 1 oTonNneHne OT rennocnucTemMbl

coCa HaMHOTO MeHblle MOLLHOCTY BbipabaTbiBaemon
CCTEMON TENOBOW SHepruu. Mpw 3Tom B No6o reamo-
cucTeMe MeeTCA YNpaBRAloLan aBTOMaTKa,  KOTO-
pasn MOXeT KOppPeKTVPOBaTb PaboTy CUCTEMbI B 3aBUCU-
MOCTM OT BHeLIHMX $paKTOpOB, HanpuMep norofbl — u
[aBaTb KOMaHAy Ha MEeHbLUMI HarpeB B CONMHEYHbIN
[leHb, KOria ALOM MPOrpeBaeTCA COMHEYHbIMY JTyYamu 1
HanpAmyto, Yepes OKHa 1 CTeHbI.

Mpy BbIGOpe CUCTEMBI OCHOBHBIMU daKTopamu
ABNAIOTCA BO3MOXHaA TemrepaTtypa Bo3ayXa B Camblii
XOSIOAHbIN NePVOf rofa U KONMYECTBO ACHBIX COMHEYHbIX
[IHel, N03TOMY refIMoC1CTEMbI U MOJSTYYUN PacnpoCcTpa-
HeHwe B CTpaHax ¢ TembiM KnmaTom. B Halwel cTpaHe
MMeeT CMbICJT CMOMb30BaTb ABYXKOHTYPHbIE CUCTEMbI C
NPVIHYAUTENbHOW LIMPKYNALMe TennoHocuTens.

ConHeuHble KOMMeKTOpbl MOTYT YCTaHaB/MBaTbCA
Ha FOPU3OHTaNIbHOW Kpbile UNu nnolaake Bosne
[I0OMa, Ha HaKIIOHHOW KpbiLUe Ui CTeHe, BbIXOAALLMX Ha
10T, @ TaKXKe MOTYT MOHTMPOBATbCA HEMOCPEACTBEHHO
B KpbiLuy.

KoHeuHo, rennocmctema — cerogHa noka goporoe
YCTPOWCTBO, CO CPOKOM OKYMaemocCTu OKoso 9 feT, Ho
B Heflanekom OyayLiem npu HbIHELLHKX TeMMax pocTa
LieH Ha SHEProOHOCUTENIN OHa MPUHECET BbIroay. Tak uto
obpaTuTe BHMMaHME Ha Haf@KHOCTb 060pPyAOBaHUA
npw Bbl6ope. Kctatu, yem 6onblLue CONHEYHOro CBETa
B BalUeli MecTHOCTU, Tem Gonee HU3KMe TpeboBaHKA
no 3Hepro3¢$pGeKTUBHOCTY Bbl MOXETe NpeAbABNATb K
COSTHEYHbIM KOMNeKTopam npu nokynke. I Haobopor,
YeM MeHblle COTHEYHOTO CBeTa M YeM XOJIoAHee 31-
MOV B Ballleil MeCTHOCTU, TeM CJIOXKHee 1 Jopoxe by-
[leT rennocmncTema, KOTopylo MMeeT CMbIC/ BaM yCTaHa-
BNMBaTb. Befb AelweBbli CONMIHEYHbIA KONNEKTOP,
npeKpacHO CNpaBnALLNIACA CO CBOel paboTon xap-
KUM IeTOM B COJTHEYHYIO MOrofy, okaxeTtca cosep-
LeHHO 6ecnonesHbiM 06MauHbIM 3MHUM HEM Npu
mopose -10...15°C.
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TennoBble HACOCHI

B KauecTBe anbTepHaTVBHOIO NCTOYHKA TeMa MO-
XKeT MCMOoNb30BaTbCA HE TONbKO COSTHEYHasA IHeprus,
HO ¥ 3Heprua 3emnu. CaenaTb 3TO MOMOTYT YCTPOIi-
CTBa, Ha3blBaeMble TEMIOBbIMY Hacocamu. MpuHLmn
NX AeCTBUA, KOTOPbI MOXHO Ha3BaTb «XONOAWSIbHN-
KOM Hao60poT», Obin pa3paboTaH eLe NONTopa CTone-
1A Ha3ag. OfHAKo NULWb B Havase 3Toro BeKa, Korga
LieHbl Ha SHeProHOCUTENV Pe3KO MOoLLMY BBEPX, a Orpa-
HMUYEHHOCTb 3aMNacoB MPYPOLHBIX PECYPCOB CTana oye-
BMAHOWN, TaKOW NPUHLMN TENIOCHAOXeHNA OKasanca
HeobxoAMMbIM 1 3PeKTVBHbIM peLueHem. CeroaHs
TennoBble HACOChl — 3TO Hanbonee COBPeMeHHas Tex-
HOMOrNA OTOMMEHNA, AOBEAEHHan A0 CTajuM Macco-
BOrO MPOV3BOACTBA.

TennoBbIM HACOCOM  Ha3blBAETCA YCTPONCTBO, Npe-
obpasyoLlee HU3KOTEMMNEPATYPHOE TEMIO NCTOYHUKA
B BbICOKOTEMMEPATYpPHOE Tenso, Heobxoanmoe ans
oTomnseHns nomeLeHis. NMpy STOM MCTOUHUKOM Ternsia
MO>KeT 6bITb He TONIbKO 3eMAs, HO 1 BOAa, Bo3AyX. Haum-
6onee pacnpocTpaHeHHbIMY TEMOBbIMU Hacocamu
ABNAIOTCA Te, KOTOPble UCMOMb3YIOT SHEPTUIO 3eMAU.
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O6YCNOBNEHO 3TO HaWTYULLM COYETAHUEM LiEHbI 1 MO-
TPeOUTENbCKNX KaYeCTB TaKNX YCTPONCTB, SPpdeKTnB-
HOCTbIO VX NMPUMEHEHMA.

SddeKTUBHOCTb, NpaBHa, 3aBUCUT TaKXKe 1 OT Cro-
coba oborpeBaHisA JOMa, CTENEHN €ro yTenaeHHoCTH,
repMeTUYHOCTN OKOH U T. N. Hanbonee paumoHanb-
HbIM ABNAETCA NPUMEHeHNe HU3KoTeMnepaTypPHbIX Ch-
CTeM OTOTJIEHNA, HaNPUMep, Tak Ha3blBaeMblX «TeMbIX
nonos». CBA3aHO 3TO C HU3KOTEMMEPaTYPHbIM Pexiu-
MOM HarpeBaHuA BOJbl TEMIOBbIM HAaCOCOM, a 3Ha-
4uT, TPAANLIMOHHbIE PaamnaTopbl NoTpebytoTca yBenu-
YeHHOro pasmepa.

TennoBblIM HacocaMm Takxe TpebyeTca 3neKTpos-
Heprua, Ho, 3aTpaTne 1 KBT anekTposHeprum Ha pa-
60Ty KOMMpeccopa v HacocoB, Bbl nonyunte 3-5 KBT
TennoBow 3Hepruw. Mpu 3ToM B IETHWI NeproA Tenno-
BOW HacoC, NPV HaNMuny peBepCcMBHOIO peXnma pa-
60Tbl, MOXET OX/1aXAaTb BO3AYX B MOMELLEHUN.

KaK y»e ynommHanocb, Mcnosib3oBaTbCA MOTyT pas-
NNYHbIE UCTOYHMKM SHepruu. IMEHHO C HUMK, a TaKKe
C TeM, KaKoii cpefie Teno nepeAaeTcs, CBA3aHa Hau-



Cxema TennoBOoro Hacoca TMra «rpyHT — BoAa»
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Cxema paGOThI TennoBOro Hacoca Tuna «rPyHT — BOAa»

6onee pacnpocTpaHeHHasa Knaccuukauma TennoBbIX
HacocoB. OHM 6biBalOT CleayoWmUX TUMOB: «BOAA —
BOAA», <TPYHT — BO3AYX», «<BOAA — BO3AYX», <BO3AYX —
BOAA» U «BO3AYX — BO3Ayx». Hanpumep, Hacocbl TMna
«FPYHT — BOAA» NCMOSb3YIOT TEN/IOBYIO SHEPTUIO 3EMN
1 nepefatoT ee Ana oborpeBaHNa fJoMa Yepes cuctemy
BOAAHOrO OTOMMEHNA.

[PYHT OAHOBPEMEHHO aKKyMyNMPYET CONHEYHY
3Hepruio U nojorpesaeTca oT 3emMHoro agpa. OH
BCErfa «noj Horamu» 1 MoXeT OTAaBaTb CBOe Ternsio
BHE 3aBMCMMOCTY OT Kanpmn3oB Morofbl, a Ha rnybuHe
Huxe 10 M TemnepaTypa NPaKkTUYECKM NOCTOAHHA B Te-
YeHvie BCero rofa 1 B N06OI TOUKe Halleil CTpaHbl.
SHepruA, oTobpaHHasA OT 3eMNU, aKKyMyMpyeTca HO-
cuTenem, B KayecTBe KOTOPOro Yalle BCero NCnosb3y-
eTcA Hesamep3aloLLan XXUAKOCTb-aHTUPU3, HasbiBae-
Mas TakXke «pacconom». Onyckascb BHU3 Mo
TennoobMeHHUKY, «paccon» oToMpaeT y rpyHTa Tenso
(npumepHo 3-4 °C) n nepefaeT ero GpeoHy, LMPKymn-
pytoLLieMy BO BHyTPEHHEM KOHTYPe TEMNI0BOro Hacoca.
DpeoH, Npoxofs yepes KaHanbl UCNapuUTens, 3aku-
naet n ncnapsaetca. O6pasoBaBLUMICA NPW 3TOM nap
nocTynaeT B KOMMpPeccop, GKMMaeTcs Tam (npu 3Tom
TemnepaTypa ero NoBbILIAETCA), NOC/Ee YEro ropAYnii n
COKaTblil Nap HanpaBnAeTcA B TEMNIOOOMEHHUK KOH-
[leHcaTopa, rae OXaXaaeTca, nepeAasas TeNso Bofe.
Bopa ncnonb3yetca B cucTeme OTOMMEHNA U FopAYero
BOJOCHAOXeHWsA, a XNAKNIA GPEeoH CcTeKaeT Ha AHO
KOHAeHcaTopa, OTKyAa, 3a CYeT nepenaja AaBneHui,
yepes gpoccenb BO3BpallaeTca B ucnaputenb. Livikn
3aBepLUEH 1 NMOBTOPAETCA CHOBA 1 CHOBA.
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MoHTax KonnekTopa TeMI0BOro Hacoca TuMa «rpyHT — BoAa» MoHTax KonneKkTopa TennoBoro Hacoca TuMna «rpyHT — BoAa»
(ropu30OHTaNbHbIN KONNEKTOP) (BepTUKarbHbI KONNEKTop)

rpyHTOBble TensioBble HaCOChbl 4acTo KﬂaCCI/Id)VILlI/I- BOAda» 6biBaeT ABYX BUAOB: FOpI/IBOHTaﬂbeIIh Kon-
PYIOT TaKXe Kak TemnnoBOW HacoC «paccon — Bopar. NEeKTOP U TPYHTOBbIN 30HA. O6a OHY BbINOMHATCA
TennoobMeHHUK B TEMNOBbIX HACOCAX TMMNa «TPYHT — npenmyuecTeBeHHO 13 NONNSTUNEHOBbIX nméo Apyrunx

BHewHui 610K BO3/yLLHOrO TEMIOBOrO Hacoca
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NNacTuKoBbiX TPy6 AvameTpom 25-40 mMm. U uyem
6onblue fruameTp, TeM Nyulue OCyLlecTBAAETCA 0TOop
Tenna, OAHaKo yBENNYMBAETCA N CTOMMOCTb CUCTEMbI.
[OpM30HTaNbHBIN KONNeKTop  OT6MpaeT Tenno, Ha-
KOMSIEHHOE B BEPXHYIX CII0SX MOYBbI B pe3ysibTaTe Cosl-
HEeYHOro W3fyyeHus, U npeacTaBnaeT cobon He-
CKOJbKO KOHTYPOB NIACTUKOBbIX TPYO, YNIOXKEHHbIX MOA
Croem rpyHTa.

[ns 3 deKTnBHOM paboTbl CUCTEMBI, ICXOAA 13 OCO-
6eHHOCTEN rPYHTa, ero TennonNpPoOBOJHOCTN U reome-
TPUUN yyacTKa, BblbMpaeTca onpepeneHHas cxema
YKNagKkn Tpy6 — neTns, 3meiika, 3ursar, nnockue un
BUHTOBbIE CNNPany pasHbiX popm.

O¢dPeKTNBHOCTL TennoobMeHa yBenmumBaeTca Ha
BI@XXHbIX FPYHTaX 1 YMeHbLUAeTCA Ha CyXMX NecyaHbIX
yyacTKax, HO B CpefjHemM AnA OTOMneHWa Aoma nno-
wagbio 150-200 KB. M NTPUAETCA YNOXKUTb NPUGIN3N-
TenbHo 400-650 M Tpy6onpoBofa HECKONbKUMU NeT-
NAMU-KOHTYpamu. [N 3TOro Hy>keH y4acToK nioLlaablo
npumepHo 300-400 KB. M, TO ecTb B 1,5-2 pasa
6onblue, yem oTanMBaemas nowagb goma. Heobxo-
MMOCTb B 60SbLLIOM NPOCTPAHCTBE, HE3aHATOM CTpoe-
HUAMW, ABNAETCA MMaBHbIM HEAOCTaTKOM CUCTEMbI
3Toro Tuna. Micnonb3oBaTtb Takoi y4yacTOK MOXKHO
TOMNbKO B KauecTse Jly>Kalkn Unn LiBeTHrKa.

[NaBHbIM NPeVMYLLEeCTBOM 3TOFO MEeTOAA ABNAETCA
CpaBHUTeNIbHaA MPOCTOTa MOHTaXa U1 TO, YTO Npw Npo-
YMX PaBHbIX YCNOBUAX PaboTbl MO MOHTaXy 060pyf0Ba-
HYA 060AYTCA HEMHOTO flelleBe, Yem GypeHue CKBa-
KWH, HeOBXOANMBIX [N 06OPYAOBAHUA CUCTEMBI MO
cnepytoliemy metogy.

HapyHsti GnoK

EEERER

1 Hosperaw 1 Hesipwooop
3 Hewpescamn 4 Pacmiv e nuannm

Cxema paGOTbI BO3JYyLIHOro TenI0BOro Hacoca

BHyTpEHHKHR BA0K

[pyHTOBbIE 30HABI MPeACTaBAT cobol cnctemy
IUTMHHBIX TPY6, OnycKaeMbiX B CKBaXKVHbI Fy6u1HON A0
50-200 m. B 3TOM criyyae He TpebyeTca 60nbLLoN yya-
CTOK CBOBOAHOW 3eMA, HO NPUXOANTCA BbIMOMHATbL
foporocTosime 6ypunbHble paboTbl. 3aTo Ha 607b-
Lo rnybrHe TemnepaTypa rpyHTa Bbllle, MOTOMY 3¢-
HEKTUBHOCTb TENN00OMEHa NPW NCMONb30BaHNV TaKNX
Tpy6 BbliLlE, YeM rOPU3OHTANIBHOTO KosnekTopa. Pas-
HuUa B 3$deKTMBHOCTU paboTbl TEMIOBbIX HACOCOB,
NCNONb3YOLMUX FPYHTOBbIE 30HAbI 11 KOSINEKTOPbI, CO-
ctaBnaeT okono 20 %.

KoHCTpyKLmK 30HAa 6bIBAOT pasHble, HO YalLie BCero
npvimeHaeTca U-obpasHan. B 3Tom cyuae Tpy6bl repme-
TUYHO COEAVHAIOTCA BHI3Y, 06pa3ya ANnHHbIN U-06pas-
HbI KaHan, 3anofIHEHHbIN aHTUdPU3OM, NprYem B
30H/e MOXeT 6bITb ABe 1 6onblue neTenb. Mo oaHoN Nu-
HUK "paccon” nopaetca LMPKYIALMOHHBIM HAaCOCOM
BHM3, MO APYrovi NOAHUMAETCA BBEPX, K UCMapuUTento.
MpocTpaHCTBO B CKBaXMHe BOKPYT 30HAa 3anosHAeTCA
6ypPOBbIM PAaCTBOPOM U LIEMEHTHO-OETOHHOI CMeCbio
[1A 33LWMTbI TPY6 OT MOBPEXAEHNI 1 YNyULLEHNA TENO-
nepepaun. ina poma nnowagpio 150-200 KB. M NOHa-
nobutca 5-6 CKBaXkuMH rnybruHon okono 50 m, npwu
3TOM pacronaratb UX CNepyeT He 6InKe 2 M OT CTEHbI
IOMa, 4TO6bI He NoBpeauTb GyHAaMeHT. Takxe cKBa-
XKVIHbI He JOMKHbI HAXOANUTLCA HAa OJHON NNHUK Teye-
HVA NOA3EMHbIX BOf. B npoTBHOM cryyae spdekTus-
HOCTb TEMIOBOro HacoCa Pe3KO YMEHbLUUTCSA, Befib U3
CKBaXKVHbI B CKBaXXMHY OyfileT nepemellatbcA ofjHa 1
Ta Xe OXNaxaeHHasa BOAa, OT KOTOPOW ye 6blna 0To6-
paHa Tennosas sHeprus.

CHcTEmMa aTonneHHs
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B TennoBbix Hacocax, paboTalowmux No NpuHYMNy
«TPYHT — BO3AyX», TEMNNOBasA SHeprua Takxke otoupa-
eTcA Yy rpyHTa 1 Yepes KOMNPeccop HanpAmyto nepeaa-
eTCA BO3[yXY, KOTOPbI UCMONb3yeTcA ANA OTONNeHNA
3aaHni. Bofa TakKe npuBneKaTesnbHbIi NCTOYHUK
Tenna, AOBOJIbHO CTAabUIbHBIN 1 0UYeHb SGDEKTUBHBIN,
HO BOJ0EeMbI eCTb He y Kaxgoro fgoma. Ecnm e pagom
C JIOMOM UMEETCA peKa Uim Npyg, TO MOXKHO UCMONb30-
BaTb TEMOBOWN HAcOC, PaboTalOLWMIA N0 CxeMe  «BOAa —
Bofa». [lnA 3Toro u3 Bofoema oTérpaeTcsa MOLLHbIM
HacoCOM BOAa, KOTOpas NpoKayuBaeTca yepes nep-
BUYHbIN TEMNIOOOMEHHUNK TeNIoBOro Hacoca (BMecTo
paccona), oTaaBas CBOIO TEMIOBYIO SIHEPrUio GPeoHy,
1 cbpacbiBaeTCA 3aTeM B 3TOT e (1nm gpyroin, 6nms-
KopacnonoxeHHbin) sogoem. Mo sHeprosaddekTmBHO-
CTW TaKoWi TENNOBOMN HAacoC Hambonee 3KOHOMUYHDIIA.
Bripouem, B cuny 3arpA3HEHHOCTM BHELLHe BOfAbl HEO6-
XOOMMO NpeanpuHMMaTbL Mepbl ANA ee NpeaBapuTenb-
HOW OUMCTKM Nepep nofayeii B TENIOBON HACOC U, CKO-
pee BCero, NePUOANYECKN YNCTUTD TEMNTOOOMEHHMK.
MoaToMy B MUpe TensoBble HacoChl TUMa «Bofa —
BOAa» NCNOMb3YIOTCA HEYACTO U 3aHMaloT MeHee 10
% pblHKa. Ha npakTrke Bofoem 06bluHO UCMONb3yoT
Tak: Ha IHO BOfloeMa yKna/iblBaeTcA KOHCTPYKLMA, NO-
l06HaA rpyHTOBOMY KOnneKTopy. Takol «nofBOLHbIN»
KONNeKTop NpuUTaniMBaeTca rpy3om nnbo ycraHaBnv-
BaeTCA B AJOHHOM rpyHTe, TemnepaTtypa KOTOPOro YyTb
BbllUe, Yem TeMnepaTypa BoAbl. [lonyyaeTcs 06blUHbIN
TEMNMOBOW HAaCcoC TWMa «pPaccon — BOfa», UCMOSb3yto-
WKW Tenno BOAbl BHeWHero Bogoema. B cnyyae pa-
60Tbl TENNOBOIO HAaCcOCa Mo NPVHLMMNY «BOAA — BO3LYX»
Tennosas SHeprvA nepefaeTcsa BO3ayXy, pacnpeaense-
MOMy MOTOM MO OTarnaBaemMbIM MOMeLEHUAM.

CucTembl TUMa «BO3JYX — BO3AYX» U «BO3[yX — BOfa»
CXOXM MO NPUHLMNY PaboTbl C KOHAWLIMOHEPaMU 1 CTOAT
CyLLECTBEHHO [ieLLIeBe, HO MPOUTPbIBALOT APYTVIM BAAM
HaCOCOB MO YHVBEPCaNbHOCTY, Befib 13 MOPO3HOIO BO3-
[lyxa MHOro Ternia He oTbepeLlb, N MPUMEHATHCA OHN
MOTYT B NMepBylo ouepefb [/1A HarpeBaHUA ropayvei
BOfibl. BbINONHATBLCA TaKme yCTPOCTBa MOTYT B ABYX Ba-
pUaHTax: CraUT Un MoHo. B nepBom cyyae yctaHoBKa
COCTOWT U3 fiBYX GIOKOB, COEAMHEHHbIX UHXEHEPHBIMU
KOMMYHUKaLMAMU: B COCTaB Hapy»KHOrO BXOAAT MOLL-
HbI BEHTUAATOP U MCMapUTenb, BHYTPEHHUIA COAEPXKNT
KOHZieHcaTop 1 aBToMaTuKy. Mpy 3ToM Komnpeccop Mo-
)KET pacronaraTbcs Kak BO BHyTpeHHeM 6/10Ke, TaK 1 B
Hapy»HOM, YTO6bI M3beXxaTb Wyma B nomeLyeHun. Bo
BTOPOM C/lyuae BCE 3MIEMEHTbI COOMPAIOTCA B eMHOM
KOpMyce U MOHTMPYIOTCA 6O B AOME, COEAUHAACH C
ynvuen rmbK1MM Bo3yxXOBOLOM, GO CHapPY»KW.

Y TennoBbIX HACOCOB €CTb Liefblf PAA NPenMyLIecTB.
Tak, crcteMa oYeHb A0NITOBEYHA, CaMU HacoCbl pabo-
TatoT no 20-25 net (Ha MHOrMe KOMMPEeCccopbl NPowu3-
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BOAMTENV AEKNAapUPYIOT CPOK SKCyaTaLun He MeHee
25 neT), Nocse Yero KOMMPeccop Hacoca MOXeT ObiTb
3aMeHeH 1 cucTeMa NPOAOKNT CBOlo paboTy. Kpome
TOrO, CUCTEMbI TEMIOBbIX HACOCOB 6Ge30MacHbl, MNo-
CKOJIbKY OTCYTCTBYIOT TOMIMBO, OTKPbITHIN OFOHb 1 OMac-
Hble rasbl, 1 KOMQOPTHbI. U, KOHEUHO e, 60oMbLUM
nNpenMyLLecTBOM ABMIAETCA 3KOMornyeckas uncToTa
CUCTEMbI, Befib TEMIOBbIE HACOCHI He 06pasyloT Bpes-
Hble OKUCIIbI, NPUMeHsAeMble B HUX GpPeoHbl He cofep-
KaT xynopoyrnepoaoB u o3oHobesonacHsl. Lnpokoe
NprYIMeHeHne TeMnIoBbIX HACOCOB CyLECTBEHHO COKpa-
LLIAeT HEOOXOAUMOCTb B 3MIEKTPOIHEPTM, @ COOTBET-
CTBEHHO, 1 pacxop TOM/vMBa Ha ee NPor3BOACTBO. Hako-
Hel, Ba)KHa 3KOHOMMWYHOCTb TEroBbIX HAcOCOB,
KOTOpas AoCTUraeTca 3a cuet Bbicokoro KINJ cucrembl.

OTMETMM, YTO, BbIGVPas TennoBol HAacoC, He CTONT
3aKa3blBaTb 060pyAOBaHNE MAaKCUMasIbHON MOLLHO-
CTY, YTOObI MOKPbITb BO3MOXHbIE MNKOBbIE HArpy3Ku
Ha C1CTeMy OTOMNNEHUA NPY CaMbIX CUIbHbIX MOPO3aX.
3TO HeonpaeAaHHO AOPOro U He NMeeT CMbIC/a: KO-
YecTBO AEWCTBUTENbHO XONOAHbIX AHEN 0ObIYHO He
npeBbllIaeT ABYX-TPeX Hefenb 3a rofd, U BblbupaTtb
CTOUT HAaCcOC, MOLLHOCTb KOTOpOro coctaBnsaet 60-80%
OT MakCMManbHOW. [11A NOKPbITUA MMKOBbIX Harpy3oK
MO>KHO YCTaHOBWTb Pe3epBHbIN KOTeN C TPaguLMOoH-
HbIM BVOM TOMJIVBA NGO NCMOSIb30BaTh BCTPOEHHbIE
B Tennosble Hacocbl TOHbI, KOTOPble MOryT BKIO-
4aTbCA Mo ouepeam (X pexmm paboTbl MOXeET onpese-
NIATbCA CreuyanbHbIM airopUTMOM, KOTOPbIV Nporpam-
MUpyeTCcA nonb3oBaTtenem), Aobaenaa cucteme
TENIOBYIO MOLYHOCTb.

KoHeuHo, cenyac nepBoHavasibHble 3aTpaThbl Ha CU-
CcTeMy OTOMMIEHNA Ha OCHOBE TeMJ0BOro Hacoca fo-
CTaTOYHO BbICOKW, MPUYEM elle CTOJSIbKO e, eC/i He
6orbLue, NoTpebyeTca 3aTpaTUTb Ha 06YCTPOCTBO CU-
cTembl. OffHaKo ecnm CMOTpeTb B Byayliee B paspese
HEMVHYeMOro MoBbllWEHNA LeH Ha TpaAuLUMOHHble
SHEProHOCUTENH, TO 3a CYET HU3KUX PACXOLO0B Ha OTOM-
JIEHNE MOXXHO 3HaUWTENIbHO COKPaTUTL 3aTpaTbl. Ewe
607bLLUE CIKOHOMUTb MOMOXXET MHOTOTapPUPHBbIN CYeT-
UMK B COYETaHWU C TeroakKyMynvpyioLwym 6akom 3a
CyYeT MCMOosIb30BaHNA NEKTPOSHEPTUN, HAKOMIEHHOW
no 6onee HK3KMM Taprdam B HOUHOE BpeMs.

Ecnn HyXHO KOMQOPTHO U HafieXKHO OTOMUTbL He-
60bLIOV JOM WY MOMELLEHVE 1 HENOJANEKY HET ra-
30MpoBOAa, TO TEMJIOBON HAaCOC — CaMoe fnyullee Ha
ceropHaA pelueHue. U, ycTaHOBVB COBPEMEHHbIN Ternso-
BOW HAacOC OT BeAyLLMX MPOBbIX Mpon3BofuTeneil, Bl
elie MuHUMyMm 20 net 6yaeTe ¢ ofobpeHnem BCNoMu-
HaTb O NPVHATOM KOrfa-To peweHun. He 3abbiBaiTte 1
O TOM, YTO, NCMONb3YA TeNNOBOW Hacoc, Bbl BHOCUTE
nycTb HeGONBLLOW, HO PeanbHbIi BKNag B 3Heprocte-
pexeHune 1 CoXxpaHeHre YNCTOTbl Ha 3emne.
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CncTema HanosIbHOrO OTOMJIEHMA — 3TO CMCTEMa, B
KOTOPOW B KauecTBe HarpeBaTeNbHOro npubopa Bbl-
cTynaeT nosn. TpaguunoHHO B YKpanHe Anda oTonneHuns
NPVIMEHANNCH PanaTopbl PasnnUHOR KOHGUrypauum
1 13 pasfvyHbIX MaTEPUANIOB, a TakXKe Kanopudepbl,
KOTOpble BblaBann HEO6XO4MMOE KONMYeCTBO BaTT 1
Kanopwi Tenna, u 3T0 CYUTaNoCb BMNOMHe npuemne-
MbiM. Tenepb e AOCTaTOYHO HOBasi ANsl Hac, HO 3¢-
deKTrBHaA cricTeMa HamnobHOro OTOMMEHVS NPUobpe-
TaeT BCce 6Gonbluylo nonynsapHocTb. Kpome Toro,
VIMEHHO HaMosbHOe OTOMJIeHNe, Kak HMU3KoTemnepa-

TypHOE, ABNAeTcA Hanbonee 3¢ eKTUBHBIM 1A Opra-
HM3aLM1 aBTOHOMHOTO OTOMJIEHUS.

Ho cHauana octaHOBMMCA 4yTb nofpobHee Ha BO-
npoce 0 TOM, OTYEro HanosibHbIE CUCTEMbI OTOMIEHUA
ABNAIOTCA TAKKE ONTUMATIbHBIMU AN YeNoBeKa-MnoTpe-
6uTens. OpraHu3m YenoBeka crnocobeH npucrnocabnm-
BaTbCA K YCTIOBUAM OKpY»KaloLuei cpepbl Gnarofaps
TErnjooTAaue NoCPeACTBOM KOHBEKLMM, U3NYYEHUs 1
MCMapeHys noTa ¢ MoBepXHOCTM KoXu. Ho cywectsyioT
CpefiHVe NapameTpbl, KOTopble ONpefensatoT yCIoBYA
TennoBoro KomdopTa, Korga YenoBeK He OLLyLLAeT HI
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PacnpepeneHve Tenna npu paaMaTopHOM OTOMAEHNN

xonopa, H1 Tenna. Tak, peluatoLLee 3HaYeHve 4N1A OoLuy-
LLieHNA KOMOPTHOCTU YCIIOBWI MMEIOT roN0Ba, PYKU 1
cTonbl, a Hanbonee KOMPOPTHbIE YCNOBUA ANA Yeno-
BEKa CO3[alTCA, eCNN TemnepaTypa BO3Ayxa Kak
MOXHO MeHbLLE OT/IMYAETCA OT CpefjHel TemnepaTypbl
OKpY»KaloLLMX NOBEPXHOCTEN, YTO 1 MPOUCXOANT Npun
MCMONb30BaHNMN H3KOTEMMNEPATYPHON CUCTEMbI Ha-
NOSIbHOrO OTOM/IEHNA.

Cnepytowuin GU3NYECKUI NPUHLMN PaboTbl «TeMNbIX
NnosioB» 3aK/oyaeTca B TOM, YTO Hanbonee Tennbli
BO3/yX OKa3blBaeTCA CHU3Y, a Hanbonee XonofHbIN —
cBepXy. 3aecb BCTynaeT B AelicTBMe Gpusnosnorus, Beab
e[IUHCTBEHHAA YacTb Tena, MOCTOAHHO OTAaoLWas
Tenno nyTem Tennonepeaayn, — 3To NOBEPXHOCTb CTyr-
Hell (CTapas UCTUHa NOATBEPXKAAETCA — «AepPXMN HOrU
B TeMse, a rofioBy B Xos104e»). Tensiblii non nossonset
n3beratb HarpeBa BO3AYLUHbIX MacC MOA MOTONKOM,
re 37O Tenno He HyXHo. PagmaTopbl xe HarpesatoT
BO37YX [J0 BbICOKOW TeMMepaTypbl, Mpv KOTopoi 6onee
Nerkuii TENNbI BO3AYX YCTPEMNAeTCA BBEPX U Ha-
npacHo rpeeT NoToNOoK.

Takxe OfHUM U3 [JOCTOVMHCTB, TECHO CBA3AHHbBIX C
dU3NYECKM YCTPONCTBOM «TEMJIbIX NMOMOBY, ABNAETCA
OTHOCUTeNbHaA NPOCTOTa TePMOPErynMpoBaHns, U
nofAep»KaHvsa ofAMHaKOBOW TeMMepaTypbl B MOMeLLe-
HUK, NGO e co3faHne PasnnNyHoON TemrnepaTypbl B
3aBMCMMOCTUN OT Ha3HayeHWsa nomelueHns. CerogHa
npegnaratoTca Aga TUna TeNbIX NOOB B 3aBUCMMOCTN
OT BIAA OTOM/IEHNA — C MOMOLLbIO HarpPeToin BoAbl 1NN
aneKTpuyecTa. B nony npoknagbiBaloTca npv BoAsA-
HOM MOAOrPeBaHNN TPYObI, MO KOTOPbLIM LIMPKYupyeT
Harpetas XWAKOCTb, a MPU NeKTPUYEeCKoM — creLu-
arnbHble HarpeBaTesbHble Kabenu, KoTopble rpetoTcs
NP1 NPOXOXAEHUM MO HUM 3MIEKTPUYECKoro Toka. C
TOYKU 3peHUA GpU3NYecKrX NpoLeccoB 3T fBa Cro-
coba abconTHO OAIMHAKOBLI. B KauecTBe anemeHTa
KOHCTPYKLWN «TEMOro Nnosia» UCNosb3yeTca YacTb ca-
MOrO Mona, YTo BecbMa 3$pPeKTUBHO BBUAY SKOHOMUM
MaTepuanos, a CaMoe rNaBHOE — MeCTa B HTepbepe.
JTa cucTema HeBMAUMA, 1 MOTOMY NOAXOAUT AS1A Nio-
60ro An3aliHa - OT TPaAVNLIMOHHOIO 1O CAMOro COBpe-
MeHHOrO.
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R T B

... NpY HaNnoNIbHOM OTONNEHUN

HanonbHoe oTonneHne c UMpKynupytoLlein BOJow
npeaycmaTpuBaeT UCMob30BaHWe pasHbIX BUAOB TPYO:
NAACTNKOBbIX, METANNIONIACTUKOBbIX, METANINYECKUX,
B YaCTHOCTU MeAHbIX. Ho ualye Bcero npmmeHatoTca
NAACTUKOBbIE NN METaNNONNACTVKOBbIE TPYObI, 06na-
AatoLyme BbICOKOW MPOYHOCTbIO, YCTONUMBOCTBIO K Tep-
MUYECKOMY CTapEHWIO, MNACTUUHOCTBIO U TMBKOCTBIO.
Takum Tpyb6am He CTpallHa KOppo3usA, a UCNonb30-
BaTbCA OHW MOTYT Npu Temnepatypax fo 95 °C. Pacyert-
HbI CPOK CNY6bl NONMMEPHBIX TPYO — He MeHee 50
ner.

O6ycTpoICTBO Tennoro nona Tpebyet cneunduye-
CKWX 3HaHWI 1 onbiTa. [NaBHoe — 3TO CTporoe cnefo-
BaHMe TEXHOMOMNYECKNM PEKOMEHAALMAM, TaKNM Kak
pekomMeHAyemasn AnviHa OBHOM NeTnu, obLian nnowasab
O[JHOTO KOHTYpa, MPVIMEHEHME CNeLuanbHbiX Tenno-
M30MALMOHHBIX MaTepuanoB 1 NnactudmKaTopos Ana
6eToHa, 06YCTPONCTBO TEPMUYECKMX LUBOB ANA KOM-
NeHcaLuy TEeMMOBOro PaclupeHns 1 T. 4. Jlyyle nopy-
YNTb MOHTaX TakoW CUCTeMbl OTOM/IEHWA Crieyuanu-
CTaM, UMEIOLMM COOTBETCTBYIOLLMIA OMbIT. [locTaTOYHO
CKasaTb, YTO A/1A pacyeTa CUCTEMbI «TEMIbIA NOM» Cy-
LLeCTBYIOT CrieLmanbHble NPOorpaMmmbl, @ MHOTVe Mpo-
M3BOAMUTENN BbINYCKAIOT 4151 HUX CeluanbHble TPy6bl.

Tpy6bl 13 N06Oro Matepuana He JOMKHbI 3aCO-
PATbCA 1 3apacTaTb Gnarogapa rnafkon NoBEPXHOCTH,
06nafaTb YCTONUMBOCTBIO K KOPPO3WUM 1 arpeccMBHbIM
CpepAam, HU3KOW TEMNONPOBOAHOCTbIO, 0becneymnsato-
LLie MeAneHHOe OXNaXaeHVe BOfbl B CUCTEME, HI3KOM
3BYKOMPOBOAVMOCTbIO, MPOYHOCTbIO U O4HOBPEMEHHO
rMMOKOCTbIO U METb Manblii BEC.

Tpy6bl ANA KaX[AOro HarpeBaTesibHOro KOHTypa
YKNafbIBalOTCA 13 ByXTbl, N0 BO3MOXXHOCTU Ge3 npome-
KYTOUHbIX COEJUHEHWI, EANHBIM KYCKOM, YTO UCKH0-
YaeT BEPOATHOCTb BO3HWKHOBEHWA TeUM Mof, NOSIOM.
ABTOHOMHYIO CUCTEMY OTOMJIEHUS BbIMOMHAT C 3aM-
KHYTbIM LIMKIIOM ABVXKEHUA TENIOHOCUTENA, MOSTOMY
ee MOXHO 3arMofHUTb aHTU$PU3OM Knn AobaBnTL B
BOAY 0COOble MPUCAfKY, HANPUMEP STUNEHTINKONb,
KOTOPbIM He CTpallHbl MOpo3bl. Mpu yknagke Tpy6
Henb3A NpeBbILWaTh AOMYCTUMbIN PaanycC U3rnba, yka-
3bIBAEMDbIiI B TEXHUYECKOW JOKYMEHTALMN.



B cucteme HanonbHOro oTonieHMA NpUMeHAeTcA
perynmpoBaHue TemnepaTypbl Noforpesa npvi MoMoLu
KonnekTopa (pacnpefenntens), K KOTOPOMyY KpenuTca
Kaxaaa netna. Ha pacnpepenutene MOXHO BbiCTa-
BUTb GOJblUee UMM MeHbLUee KOMYeCTBO BOAbI, ee
CKOPOCTb, a CleAoBaTeNbHO, U3MEHATb TeMnepaTypy.
A B KaX[O/i KOMHaTe MOXHO YCTaHOBWTb AATUNK, KOTO-
pblii 6yAeT cpabaTbiBaTb NPy onpeaeneHHon Temnepa-
Type, 1 BeNIMUMHY 3Ty perynmpoBsatb.

[InA 3aWwnTbl CUCTEM «Tenbli NOM» UCNONb3YyTCA
TEPMOAATUUKY, OT KOTOPbIX CUrHaN NoCTynaet Ha pe-
rynvpyoLmii Nprubop, KOTOPbIN, B CBOKO ouepespb, faeT
KOMaHfly Ha NprBOA CMecuTens, NoBOpaynBaloLLnii
3aC/IOHKY KnanaHa Ha Heobxoaumblii yron. Takue npu-
60pbl HYXHbl ANA obecrneyeHys HeObXOANMON Temne-
paTypbl BOAbI ANA KOHTYpa TEN0ro nosa, Kotopas Ao-
CTUraeTCA CMeLNBaHNEM ropsaYeil Bofbl, NOABOANMON
OT KOTNa, C BbIXOAALLEN N3 KOHTYPA, yXKe OCTbIBLUEN.
PekomeHpyeTca Ha KaXAablli KOHTYp Tenjoro nona
yCTaHaBNMBaTb OrPaHNYUTENb MaKCUMaJSIbHOW Tem-
nepatypbl, KOTOPbIN B Cllyyae NpeBblleHNA Temnepa-
Typbl TENIOHOCUTENA BbIKMIOUUT LIMPKYNALNOHHDIN Ha-
COC KOHTypa. ITO No3BONUT n3bexaTb neperpesa
nona un ero paspylueHun. Tpybbl MOryT BblaepxaTb
BbICOKY'0 TemniepaTypy (90-100 °C), Ho npu Temnepa-
Type cBbite 40-50 °C (3aBUCUT OT TPY6 1 NPOM3BOAU-
TenA 3anuBKW ANA TENIOro nosa) matepuan Tennaoro
nona HauMHaeT paspywaTbca. [1oaTomy KpuUTUYecKkn
BaXHO AJ1A TEeMJoro rosa He npesbiaTb pabouyto
TemnepaTtypy.

KOHCTpYKTVBHOE pelueHne CUCTeMbl HamnobHOro
OTOM/IEHUA BKpaTLie COCTOWT B crieaytolem. Ha ocHo-
BaHVie NepeKpbITUA YKNafblBaloTCA CIOV rnapo- 1 Ten-
nomsonaumm, a ceepxy — Tpybbl ANA nopauun ropayen
BOfbl. VX 3an1MBatOT ClOEM CTAXKKM LieMeHTHO-MecYa-
HOro M GETOHHOTO COCTaBa, MOBEPX KOTOPOro HacTu-
natoT nokpbiTe. [OBEPXHOCTb OCHOBaHUA nona
[IO/MKHa ObITb YNCTON 11 POBHOMN, AOMYCKAIOTCA HEPOB-
HOCTW 1 BbICTYNbl He 6onee 10 mm. Tennonsonaymno
BbIMOJTHAIOT C MOMOLLbIO MANT AW NaHenen 13 nonu-
cTMpona, 6a3anbToOBOro BOMIOKHA WU BCMEHEHHOro
nonuypeTaHa TonwmHom ot 30 o 80 Mm. Tpy6bl yknaabl-
BalOT C OMNpefieNleHHbIM LLIaroM 1 B HyXHOW KOHGUrypa-
LMK TaK, YTOObl MOKPbITb VMU HY>KHYIO NMOBEPXHOCTb
nona. Mpu 3Tom yunTbiBaeTCA pasmep, NIaHNPOBKa U
HasHauyeHne MomelLLeHVs, KOHPUIypaLmua HapyXHbIX
CTEH U HalMumA B HUX OKOH, MECTO PacrosioKeHus
KOMNNEeKTOPHOro y3/a Uin CTOAKOB, a Takke Heobxoan-
MOCTb YCTPOINCTBa AePOPMALIMOHHbIX LIBOB U X pa3-
meweHne. TprHATNE peleHnini o KoHdurypauum
YKNafiku Tpy6 cnepyeT nopyunTb Au3aiiHepy nomele-
HUA 1 HXeHepy-NpoeKTUPOoBLMKY. Mo Bray y Knagku
TPYO6bl, rpetoLe KOHTYPbI pa3fesnaloT Ha jBa OCHOBHbIX

Cucrema BOAAHOrO HanosIbHOro oTONNEHUA

BUAa: MeaHAPOBbIV (Apyrue HasBaHWA — 3Ur3aroob-
pa3HbIii, «3MeeBUK») 1 CNNPaNbHbIA (LeHTpanbHbIi,
«ynuTKa»). B MeaHAPOBOM KOHType pacnpefeneHue
TemnepaTypbl HepaBHOMEPHOE, HarpaBieHHOE OT Nnep-
BOr0 BUTKa K MoCnefHeMy, B CpaibHOM — paBHOMep-
Hoe. Babl KOHTYPOB 1 War y KnagKky MOXXHO KOMOUHM-
poBaTb: B6NIM3M OKOH War caenatb MeHblue, a Ana
oTonneHna 6oMbLWNX NMOMELEHN UCNONb30BaTb He-
CKOJIbKO pa3HbiX MO BMAY KOHTYPOB, KOTOpble Hauu-
HaloTCA Ha OAHOM YCTPONCTBe (pacnpepenuTene ¢ pe-
rynupyioLen apmaTtypoit) n Ha gpyrom (Kkonnektope)
3aKaHuYMBalOTCA.

Ha noprotoBneHHbIN Tennbii NOST CBEPXY MOXKHO
YNOXNTb NPaKTUYECKN No6oe NoKpbITHe (KepamuKa,
napKeT, KOBPONUH, MANTKA, KAMEHb U T. Ai.), XOTA peKo-
MeHAYETCA MOKPbITME C XOPOLLEe TENIONPOBOJHOCTbIO,
T. €. Jlyylle NOCTeNNTb TIaMMHaT, a He napkeT. Moaknto-
YaeTcs cuctema K N1o6oMy NCTOUYHUKY ropsayeli Boabl.
Ha KoHTyp Tennoro nosna ycraHaBnnBaeTcs crneuyanb-
HaA perynupytoLias aBToMaTrika 1 CucTema 3aluTbl oT
neperpesa.

Ocobbix peKoMeHAaLUiA MO KCMTyaTaummn cUcTem
BOJAHOIO HaMoNbHOIO OTOMMIEHUA HeT. [NaBHoe — Npa-
BWIbHO 1 KaYeCTBeHHO YCTaHOBUTb CUCTEMY C MpUMe-
HeHVIeM BbICOKOKAaUYeCTBEHHbIX MaTepurasnos. BoasaHble
Tennble Nosbl HAAEXHbI U JONTOBEUHbI, CPOK CNYXKObl
Tpy6 Npv cO6NIOAEHNN PacyeTHbIX NapaMeTpoB Ao-
JI)KEH COCTaBNATb He MeHee 50 neT. Kpome Toro, npu-
MeHeHMe HU3KoTeMnepaTypHOro TensoHocMTena rno-
3BONAET 3HAUNTENIbHO SKOHOMUTb TEMOBYIO SHEPTMIO.

HanonbHoe oTonneHue nopoaeT ANA PasNnuHbIX
TUMOB NMOMELLEHWNIA, HO HE3AMEHWNMO AJ1A KAMEHHbIX 1
KepammnyecKuix nosioB, Hanprmep, B BaHHbIX KOMHaTax,
BO3Je 6acCeiHOB, a TakXe B JeTCK/X KOMHaTax, B ra-
paxax. TakKe ero ncnosib3oBaHNe 3KOHOMUYECKHN
onpaBAaHo B 60MbLINX MOMELLEHNAX C BbICOKMMM MO-
TONKaMU.

CucTembl HanonbHoro otonsieHus | 35



PaguaTopbl

Mpr6opbl 3TV NPUBbIYHBI B HALLWMX AOMaX C TPaaw-
LIMOHHBIMM LEEHTPANbHBIMU CUCTEMAMM OTOMNEHWS, HO,
npu NpaBuIbHOM NOAGOPE, MOTYT MPUrOANTLCA 1 NPK
060py0BaHNN aBTOHOMHOW CUCTEMbI OTOMMIEHNA.

KcraTu, Ha3BaHve NprbopoB 06bACHAETCA NPOCTO:
npoLecc n3nyyeHua Tenna HasblBaeTca paguauven,
OTTOrO BCEM 3HAKOMOE YCTPONCTBO U Ha3blBaeTca  pa-
nmaTopom. HarpeBasicb M3HYTPU, OH KOHTaKTMPYET C
BO3[lyXOM KaK MOXHO 6GOfblueli MioLwasbio noBepx-
HOCTW 1 OTAAET Teno BO3Ayxy (KOHBEKLUEN) 1 OKpy-
Kalowmm npeametam (pagunaums).

Mo cBoen dopme paamaTopbl MOryT 6biTb B BUAE
pebpucTbix Tpy6 (TpybuaTble), ceKumin (CeKLMOHHbIE)
nnn naxenei (NaHenbHble). [laxe HaxoaALMeCs B BaH-
HoW Tpy6UaTble NONOTEHLECYLUINTENN ABNAIOTCA Paamna-
TOopamu.

Mo cBoemy npefHa3HaueHWo  3TU NPUGOPbI MOXKHO
pasfenvTb Ha iBe OCHOBHbIE FPYNMbl: T, YTO NOAXOAAT
[1A aBTOHOMHbIX CUCTEM, U YHUBEPCanbHble, TOAXOAA-
Le AnA No6bIX, KaK aBTOHOMHbIX, TaK U LLeHTPasbHbIX
cucTem oTornneHua. K nepsoii rpynne cnefyer oTHeCTu
BCe CTaNbHble MaHesbHble U anloMUHMEBbIE pajua-
TOpbl. B aBTOHOMHOW cucTeme OHM ByAyT CyXuTb 60-
nee 20-30 net. Bropas rpynna pagnatopos — YyryH-
Hble, BUMeTannyeckme u ctanbHble TpybuaTtble C
namensamu.

YyryHHble paguaTopbl  M3BECTHbI OYeHb AABHO, 1 MO
ceil fieHb OHU PaboTatoT BO MHOMMX KBapTUpax. OHU He
nofBepKeHbl KOPPo3um 6e3 Kakoro-nnbo cneyranb-
HOTO MOKPbITVA U3HYTPW, CYNTAIOTCA OUYEHD NPOYHBIMU
1 ponrogeyHbiMu. Ceityac UX BbINyCKaloT Yalle BCcero
LIBYXKONOHHBIMN CEKLMAMU, N3 KOTOPbIX MOXHO CO6-
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paThb yXKe «rapMOLLKW» Il0601N AnvHbl. MOXHO HalTh 1
roToBble PajMaTopbl, MO HECKOJIbKO CEeKLUii B Npu-
60ope. ECTb y Taknx pagnmaTopoB OAVH HEAOCTATOK — He-
NpUTA3aTeNbHbIN BHELUHWUIA BIA, MO3TOMY UX YaCTEHbKO
CKPbIBaIOT NPV NMOMOLLY 3aHaBECOK, Pa3fNYHbIX IKpa-
HOB U fieKopaTMBHbIX pelleTok. C TOUKU 3peHnsa coBpe-
MEHHOW TENNOTEXHWKIN OHV UMEIOT CyLeCTBEHHbIV MU~
HyC — 6onbluoii o6bem BOAbl W, Kak CrlefcTeue,
60MbLUyi0 TEMMOBYIO UHEPLMOHHOCTb. o3TOMY CW-
cTemMa OTOMNIEHNA C YYTyHHbIMU pajuatopamu Maoxo
NoAJAEeTCA peryMpoBKe C NOMOLLbIO COBPEMEHHOMN
aBTOMaTUKW. [laxe CTaBLUVIe YKe NPUBbIYHBbIMU TEPMO-
perynatopbl He3PpPEKTUBHBI C TAKUMY OTONUTENbHBIMU
npubopamu.

ANOMVHVEBbIE PaAMaTopbl  BbIrAAAT 6onee npw-
BJieKaTesIbHO, OHW Nerky 1 06nafjatoT BbICOKON Tenno-
oTaayert. OKoNo NOMOBMHbI TeMNa OHW OTAAIOT Nocpea-
CTBOM U3JTyYeHUA, OCTasbHYl0 YacTb — NpW MOMOLLM
KOHBEKLMN (LMpKynALMM BO3ayxa CHU3Y BBEPX Yepe3
HarpeTylo pebpuncTyto NoBepxHOCTb npubopa), a no-
TOMY ABNATCA SPPEKTUBHBIMM NCTOYHUKAMU Tenna B
nometleHun. Micnonb3osaHne CUIbHO Pa3BUTOW MO-
BEPXHOCTU B BUAE [OMOSIHUTENBbHBIX TOHKUX pebep,
pasMelleHHbIX BHYTPW CeKLMU, NOBbIWAET TennooT-
favy paguaTtopa, n 6e3 Toro JOBOSIbHO BbICOKYHO, 6na-
rofapa BbICOKON TEMIONPOBOAHOCTY antoOMUHUA.
Kpome Toro, Takme pagmaTtopbl 06bIYHO OTAMYAOTCA
3N1€raHTHbIM AN3aNHOM.

EcTb 1 MuHycbl. Bo-nepsbix, Takve paguatopbl noa-
Bep>KeHbl KOPPO31K, MOCKONbKY antoMUHWNIA AOBONIbHO
aKTMBHbIN MeTann. CNpaBnATbCA C 3TVM HEA0CTaTKOM
nomoraeT crneuuanbHas OKCUAHAA NNeHKa, Kotopas



CranbHol paguaTtop

o6pasyeTca Ha NOBEPXHOCTU antOMUHNA 1 XUMUYECKN
He aKTUBHa, a Takxe AOMNONHWTeNbHaA aHTUKOPPO-
31OHHas NOAroTOBKa PaAnaTopoB., MpUMeHAeMas He-
KOTOpPbIMU NpousBoanTenamu. Bo-BTopbix, pagunaTtopbl
TaKoro Tuna AOCTaTouHO 3PPeKTUBHBI NpK Temnepa-
Type TennoHocutena 80-90 °C, No3TOMy X He peKo-
MeHAYIOT NCMONb30BaThb [J1A COBPEMEHHbIX HU3KOTEM-
nepaTypHbIX CUCTEM OTOMNEHNA.

CranbHble pagmnaTopbl  BbiMyCcKaloTCcA B BUAE LUTaM-
NoBaHHbIX NaHenen n obnapaloT TakMMK NpermyLLe-
CTBaMK, Kak Manas VHePLMOHHOCTb, TO eCTb GbicTpoe
HarpeBaHuie 1 OCTbIBaHWE, YTO MPUBOANT K SHeprocoe-
pexeHuio, ¥ MPOCTOTa KOHCTPYKLMKW. bonbluas nnowaab
naHeneii obecneynBaeT BbICOKNI YPOBEHb TEMNOU3y-
YeHVs, @ Hanmune opebpeHns B MeXKMaHeslbHOM Npo-
CTPaHCTBE yBENNUMBAET KOHBEKTVBHYIO YaCTb TEMI0O0T-
[laun, YTO CYMMapHO TMOBbIWAeT KOMPOPTHOCTb
otonneHwa. Ho 31 nprnbopbl cneayeT ycTaHaBnMBaTb
TOJIbKO B aBTOHOMHbIX cucTemax otornnieHusa. OHu n3ro-
TOBNAKTCA Pa3HOW TOMLLVWHbI, BbICOTbI M JJIVHbI, U BCerpa
MO>XHO NoAo6paThb TPebyemyio TEMIOBYIO MOLHOCTb Pa-
[IMaTOPOB, COOTBETCTBYIOLLYIO TEMIepaType TeNnIoHOCu-
Tena, B TOM Yncie 1 AoBoNbHO Hu3Kol (50-60 °C)

BrumeTannuueckne paguatopbl  ABRAIOTCA ycOBEp-
LIeHCTBOBaHMEM NpeAbIAYLLYMX YCTPOWCTB, U NpeacTa-
BJIAIOT COBOIN KOHCTPYKLIMIO, COCTOALLYIO U3 CTabHbIX
TPY6, 3annTbIX NOA AaBNEHNEM aIOMUHUEBBIM Cria-
BOM, KOTOPbIN 06pasyeT CUMMETPUYHOE OTHOCUTENIbHO
LieHTpanbHol Tpybbl opebpeHue. [laHHaA KOHCTPYK-
LMA Nno3BonAeT n3bexaTb MHOMX HEAOCTATKOB, NMPU-
CyLMX antoOMUHUEBbBIM PaanaTopam, Mpu CoXpaHeHnn
BCEX MX MPEeVMyLLecTB, BKOYas BbICOKYIO TEMNooT-
nauy. OHV TaKKe MPOYHbI U JONTOBEYHbI 1, YTO BaXKHO,
CTOWIKMN K KOPPO3nK, Befib C TEeMJIOHOCUTENeM KOHTaK-
TUPYeT CTasb, @ He anioMUHWIA. HO 1 CTOAT OHW, KOHe-
YHO, IOPOXKe APYr1X PaANaTOPOB. ITO X OCHOBHOM 1,
noxanyw, eANHCTBEHHbIN HeJOCTaTOK.

OTMeTUM OfiHY OCOOEHHOCTb Halllero TennocHabxe-
HYA. BO MHOMMX rOpOACKUX MHOTO3Ta)KKax MCMosb3y-

eTcA ofHOTPYbHaA cucTema oToneHuA. B stom cnyyae

paAvaTopbl MOAKMYAlOTCA NocnefoBaTenbHo. Tak

NpoLLe ¥ AeLleBne, HO 1 PEryNIMPOBaTh TaKyto cMcTemy
MOXXHO NLLIb BO BCEI KBapTUpe cpasy. B  ABYXTpy6HOIN
cucTeme no ofHom Tpybe TennoHocuTeNb NOABOANTCA,
no Apyrovi OTBOAWTCSA, @ OTOMUTENbHbIE NPUGOPLI MOA-
COeAVHAITCA K 3TM Tpybam napannenbHo, u paboTtaTb

1M NPVXOANTCA NPU MeHbLLEM JaBneHnn. Ho Takas cu-

cTema NPUMEHATLCA CTana OTHOCUTENbHO HEAABHO NGO

BO BHOBb MOCTPOEHHbIX JOMaX, IM60 B OCHOBATENbHO

OTPEMOHTUPOBAHHbBIX. VIMeHHO Takas cuctema Tpeby-

€TCA ANA aBTOHOMHOTO OTOMEHUA.

»KenaTenbHo Takke obeperaTb cMcTemy OTOMNEHNA
OT rMAPaBANYECKIX YAAPOB, HAMPUMEP, ee 3anycK ocy-
LLeCTBAATL Yepes creumanbHble pefyKTopbl, Mo3Bo-
nALWMe NNaBHO NOBbIWATHL AaBNEHNE, NOCKONbKY,
€C/IN Cpasy BKIIIOYUTb Ha MOJHYIO MOLLHOCTb, TO BO3HU-
KaeT TaK Ha3blBaeMbli «TVAPABANYECKINIA yap», KOTO-
PbIl MOXET Aaxe «pa3BanuTb» He PacCUUTaHHbBIA Ha
Hero paavaTop.

Tem 1 XOPOLLUM aBTOHOMHbIE CUCTEMbI OTOMMEHNSA:
3/1eCb U AaBEHVe MeHbLLe 1 cTabunbHee, 1 BOJONOA-
roToBKa xopoluas. [ina Takux noyTu naeanbHbiX ycio-
BUIA Npubopbl NoabupaTts NpoLye, fa 1 Bbibop mogenen
HaMHOro wupe.

YT06bl BbIGPaTh KOHKPETHBIN paguaTop, cHavana
HY>KHO paccunTaTb HeOBXOAUMYIO TEMNOBYO MOLYHOCTb
npubopa. ObbiuHO TpebyeTtca nopsaaka 80-100 BT Ha
1 KB. M OTannMBaemMon nowaau, Ho 3TOT AManasoH
MO>KET MEHATLCA NPU YBENMYEHUN BbICOTbI MOTONKOB B
NnoMelLLeHnY, a Takxke B 3aBUCMMOCTU OT KayecTBa
yTenneHna 34aHus, KONMYeCTBa U Pa3MepoB OKOH,
pacnonoXeHna KOMHaTbl (yrnoBas unv BHyTPEHHAA) 1
T. 4. Onpegenutecb 1 ¢ pasmepamm Npr6opos, no-
CKOJbKY BOKPYT pagmaTopa [OMKHO ObITb JOCTaTOYHO
NPOCTPaHCTBa ANA ABMKeHNA Bo3ayxa: 70-100 mm go
nona, 30-50 mm go cteHbl n 100-150 mm o nogo-
KOHHMKa. B Tom cnyyae, ecnm mecTa, 0TBEIEHHOTO Moj
pa3smelleHvie pagmaTopa, HEMHOTO, @ MOLLHOCTb Tpe-
6yeTcA 3HauUTeNbHasA, MOXXHO BblGpaTh Gonee Wrpo-
KU pagnaTop.

TepmoronoBka
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Bbibop Tuna otonutenbHOro obopyaoBaHus

BbiGripas oTonutenbHoe 060pyaoBaHve Ana CBOEro
loma, 6e3 KOHCyNbTaluMm Co CrneurnanmcTom He 06on-
TUCb. BeAib KakoB Gbl HY GblN1 €70 TWM, YCTaHOBMIEHHOE
B loMe 060pyI0BaHMeE NTPaeT Pob «CepaLa», KOTopoe
obecneyrBaeT Xn3HeAeATENbHOCTb BCEro OTONMUTENb-
HOro «opraHmsma». Kctat, Mbl He cilyyaliHo ynoTpe-
6unn TepMuH «oToNUTENbHOE 0bopyaoBaHMe», Befjb
Ternepb BCe Yalle peyb MAEeT He NPoCTo 06 yCTaHOBKe
B [JOME TOro WM NHOTO BMAA KOTNa, HO 06 MHCTanns-
LM CUCTEMbI, MO3BONAIOLLEN C NPUMEHEHNEM SHep-
ro3peKTUBHBIX TEXHONOTMI 1 060rpeTb AOM, U CO-
KpaTuTb 3aTpaTbl pecypcoB.

06 3TOM nofpobHee HMXKe, NMOKa XKe CKaXKeM, UTo C
obLW¥MY KpUTEPUAMI BbIGOPA MOXKHO OMNPeAennTLCA 1
camocTonATenbHO. Hanprmep, ¢ HeobxoanMmon Tenno-
BOW MOLLHOCTbIO CUCTEMBI.

TennoBas MOWHOCTb CUCTEMbI OTOMNIEHUA JOMXKHA
6bITb TaKoW, UTOObLI 06eCreUrBaTb BO3MELLEHWE Temno-
BbIX MOTEPb B MOMELLEHUAX B Neprof, Koraa Temnepa-
Typa BHeLUHero Bo3Ayxa paBHa CpeAHen Temnepatype
Havbonee xonofgHo NATMAHeBKW. Bce 310 onpepens-
eTCcA TernoTeXHNYECKMM pacyeToM, KOTOPbIN BbINo-
HUTb MOXET BCe TOT Xe crieyuanmct. Ho ana cobcteH-
HOro pacyeta Heob6XOAVMOW TEMnI0BOW MOLHOCTU
060pyAOBaHNA MOXHO MPUHATL Cnefyioliee COOTHO-
weHune: ana otonneHns 10 KB. M TpebyeTca 1 KBT Ten-
noBoi mowHocT. COOTHOLWEHKe 3TO NPU6NM3NTeNb-
HOe W MNPUMEHMMO ASiIA XOPOLWO YTernseHHOro
KUPMUYHOrO AOMa C BbICOTO MOTONKOB He 6onee 3 M,
oTanMBaeMbiM YepAaKOM 1 TEMION30IMPOBAHHBIMU
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okHamu. Mpu 6onee cepbesHOM pacuyeTe NpPUHUMA-
eTCA BO BHUMMaHMeE TaKXe BUA Tennaov3onaunu, Ton-
LMHA BHELLIHWUX CTEH AOMA, KOSIMYECTBO M Pacrosnoxe-
HMe OKOH U MHoroe fpyroe. Tem He mMeHee, npwu
Bbl6OPE HEO6XOAVMOrO ANANa3oHa MOLHOCTM MOXHO
MCMoNb30BaThb U NPrBeeHHOe COOTHOLIEHNe.

Mpw 3ToM 6yAbTe BHUMATESNbHbI K TEXHUYECKMM Xa-
pakTepucTMKaMm, ykasaHHbIM B nacrnopTax obopypo-
BaHMWA: MOLYHOCTb MOXeT ObITb yKasaHa npvi HOMU-
HaNbHOM AaBfieHUn NpPUpPoAHoro rasa ot 13 go 20
Mbap, B TO Bpems KaK B HaLLVX CETAX JaBfieHe 3ava-
CTYIO CYLLECTBEHHO HIXKE 1 KOTeS TepAeT YacTb CBOeW
MOLLHOCTY. B Takmx cnyvasx cnepyeTt Bbi6rpaTth KoTen,
Tak CKasaTb, C 3aMacom.

BoT Tenepb 605ee Noapo6HO OCTAHOBMMCSA HA Bbl-
60pe NCTOYHMKA TennoBoi 3Heprun. ObwegocTyn-
HbIMW B ObITY 1 MPUBBIYHBIMMI [1A HAC ABNAOTCA ras,
nv3enibHOe TOMANBO, UM CONAPKA, SNEKTPUYECTBO,
yronb 1 ApoBa. Kaxabl 13 HUX UMeeT CBOW AOCTOUH-
CTBa 1 HEJOCTATKN.

Tak, ecnn y Bac eCTb BO3MOXHOCTb MOACOEANHNTLCA
K MarvucTpanv NpUpPOAHOro rasa, To Hambonee Noaxons-
LLIIM YCTPOWCTBOM ABNAETCA ra3oBblil KoTen. [as - 37o
OTHOCMTENbHO AeweBblii U 6e30nacHbIin, Npu Kave-
CTBEHHOM MOAKIOYEHNN 1N NPABUIIBHOM 06CNYK1Ba-
HWUW, BUE Tonnmea. LleHTpanr3oBaHHOe ra3ocHabxe-
HMe un36aBUT Bac OT HeOOXOAMMOCTU 3anacaTtb
TOMNMBO. Kpome TOro, y ra3oBbix KOTNOB BblcoKuiA KM,

Ecnu xe rasoBas Maructpasb ele He noasefeHa,
CnepyioT BapuaHTbl. [na He6onbLIOoro AoMa, NOAKIoYe-
HKe KOTOPOro K ra3oBoW MarncTpanun He NpeABUANTCS,
MOXHO Bbl6paTb TBEPAOTOMINBHBINA UM dNeKTprye-
CKUI KoTen. Y TBepAOTONMBHbBIX KOT/IOB MEITCA TPy
60nblUMX NperMyLLecTBa: JOCTYNHOCTb, HEBbICOKas
CTOMMOCTb TOMJIMBA U MOJSIHAaA aBTOHOMHOCTb, MO-
CKOMbKY He TpebyeTcA NOAKIIOUYEHNE K SNeKTPUYECKON
cetn. OueBMAHbI N HEJOCTATKMN — 3TO HU3KUIA KM, oT-
CYTCTBME MOJNTHOCTbIO aBTOMAaTUYECKOro pexnma, a
3HAUNT, 3aBUCUMOCTb OT OOCNTYKUBAHNA YENOBEKOM,
HeobXoAMMOCTb PEryfiApHO 3arpy3Kn TONanBea, noa-
4ac Mo HeCKOsbKy pa3 B A6Hb, U OUYNCTKM OT MPOAYKTOB
ropeHus.

JneKkTpuYeckmne KoT/bl, HANPOTMB, MPOCTbl U Ha-
LeXHbl. OHY KOMMNaKTHbI, paboTatoT npakTryecky bec-
LUYMHO, HeMpUXoTAMBbI. [Ana HUX He TpebyeTca obopy-
[OBaHMe crneyranbHON KoTelbHOWM 1 AbiMoxoda. Ho —
JKCMAyaTaumsa Ux o6XoAnNTCA HefeleBo, T. K. dNeK-
TPO3HepruA cTonT oporo. Ecnm xe 3aTpatbl Bac He ny-
ratot, To 06paTnTb BHUMAHME CTOUT Ha KaYeCTBO JIMHNN
aneKTponepeAaur, K KOTOpPoi NOAKIOYEH AOM: Cro-
cobHa N1 OHa BblfjepKMBaTb TPebyeMy0 MOLHOCTb.



MoponaeT B 3TOM ciyyae v XUAKOTOM/IMBHbINA KOTeN,
ONTMMM3UPOBAHHBIN 4N1A PaboTbl HAa AN3ENbHOM TOM-
nuBe. Takune KOT/bl OCTaTOYHO HafieXHbl 1 GYHKLMO-
HanbHbl, HO TPEOYIOT HANNUNA HEMANoN eMKOCTN Ais
3amaca TOMMBa, YTO 3ayacTylo GbiBaeT HeyAo6HO.
OnpaBgaHHO UX NPYMEHeHne, CKopee, B LoMax 60sib-
won nnowaawn. bonee ¢yHKLMOHANbHBI KOMOGUHUPO-
BaHHble, NN ABYXTOM/IVBHbIE KOT/Ibl, KOTOPbIE MPUro-
OATCA B TOM C/lyyae, KOrAa npoBefeHue ras’oBon
MarucTpany NpeaBuanTCA B Hefanekom Gyayliem.
YCTaHOBMB KOMOVHUPOBaHHbLIN KoTen, Bbl cmoxeTe
MCMNOMb30BaTh XMAKOe TOMANBO, a B byayLlem, CMeHUB
ropesnky, nepenTn Ha razoBoe otornneHve. Ectb n mo-
[lenu, KoTopble MoryT paboTaTb TakKe Ha aneKTpuye-
CTBe, ApOBax W yrne. Takme KOT/bl, KpOMe Npoyero,
obecnevat oTonneHvie Aoma B Cllyyae BO3HMKHOBE-
HUA NepeboeB B LLEHTPANIM30BAaHHOM ra30CHabXeHNN.

Bce 370, xopowo, ecnun 6bl He OJHO «HO» — MOCTO-
AHHO pacTyLasn CTOUMOCTb SHepropecypcos. MoaTomy
B nocnefjHee Bpema C Lenblo 3KoHomun B EBpone
CTann akTUBHO MCMONb30BaTb TEXHUKY, OCHOBaHHYIO
Ha TaK Ha3bIBaeMbIX «BO30OHOBAEMbIX BUAX» IHEpP-
run. Hanpumep, conHeuHble KONINEKTOPbI U TENoBble
Hacocbl. O6a 3T1 TMNa 06opyAOBaHVA TaK UK MHave
MNCMONb3YIOT SHEPruio CoNHUa. JloNONHUTENbHBIM NX
NPEenMyLLEeCTBOM ABAAETCA SKONOMMYHOCTD, T. €. OTCYT-

—

CTBUE BPEAHOro BO3AENCTBIA Ha OKpY»KatoLLyto cpefly.
ConHeyHble KOMNEKTOPbl MOTYT MOMHOCTbIO 0becne-
YnTb NOTPEBHOCTM obuTaTenel Joma B ropaven Boge
1 NPVIMEPHO Ha TPeTb COKPATUTb Pacxofbl Ha oTonne-
Hue. Ty e posib MOTYT B3ATb Ha Ce6A 1 TEMMoBbIe Ha-
COCbI TUMa «BO3JYX — BO34yX». B kauecTse xe «cepaua»
OTOMUTENbHON CUCTEMbI MOXKET 1CMOSb30BaTbCA JIto-
6011 113 Ha3BaHHbIX BbILLE TUMOB KOTNOB. PeHTabenb-
HOCTb TaKOW CMCTEMbl OYEBUAHA M B HalLEN CTpaHe,
0COBEHHO B I0>KHbIX 06/1aCTAX.

Mo>Ho TakXe YCTaHOBUTb TEMIOBOI HACOC, KOTOPbIN
6ypet obecneumsaTb obutaTeneil foma ropayei Bogomn
1 oborpeBatb €ro, a MMKOBbIE Harpy3Ku OyaeT NOKpbI-
BaTb NMPUBbIYHbIN Fa30BbIi UMW VHOTO TMa KOTeN.

KcTaTy, sHeproaddekTriBHOE 060pyA0BaHNE MOXHO
MCMNosb30BaTh COBMECTHO, 1 B MpUAAUy K CONHEYHOMY
KonnekTopy, obecneuvBatoLLemy ropsiuee BofoCHabxe-
HWe, yCTaHOBWTb reoTepMasibHbIil TEMOBOW Hacoc,
MNMELNIA BbICOKMI KoadduLmeHT npeobpasosaHus
3Hepruu. OH 1 oborpeet fom. OcobeHHO Takas cuctema
ypo6Ha, ecny K AOMY He NoABeAeHa rasosas maru-
CTparb. B 3TOM crlyyae CONTHEUHbIV KONNEKTOp CMOXET
BblpabaTbiBaTb TOT OTHOCUTENIbHO HEGOMbLLON 06bEM
3HEeprum, KOTopbI TpebyeTca AnA obecrneyeHns PaboTbl
TENNoBOro Hacoca, U TakMm 06pasoMm Bbl CTaHETE XO-
3AVHOM MOJIHOCTbIO SHEPrOABTOHOMHOIO JOMa.

mH%HI“IB

e
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MOHTa) OTONUTENbHOIro 060pPYyAOBaAHNA

Hacrpolika kotna

3alyMaBLIMCb O MOHTaXe CUCTeMbl OTOMIEHUA B
[IOMe, XKenaTeNbHO elle Ha CTafuy NPOEKTNPOBaHUA
npeAycMOTPeTb BCE, YTO TOMbKO BO3MOMHO, Hanpu-
Mep, TpeGyemMble OTBEPCTHS, MONOCTY U HUALIW B CTEHAX,
0COBEHHO KanuTanbHbIX, 1 nonax. B Hix MoxHo byaet
YCTaHOBUTb PasnNyHble 3NIEMEHTbI CUCTEMbI OTOmMIe-
HWS, YTO B JallbHENLIEM MOMOXET CKPbITb VX KaK Hapy-
wakowmne AnsanH MHTepbepa 3nemeHTbl. B 1O xe
BPEMA CKPbITble B KaHanax v NMonocTAX ycTponcTaa by-
LyT JOCTYMHbI ANA BbINONHEHUA NPOPUNAKTUYECKUX
paboT 1 Npr Heob6XoAMMOCTM pemoHTa. Ho He ctonT
NbITaTbCA CNPATaTb OTONWTENbHbIE MPUOOPbI OT NOCTO-
POHHero B3rnaaa B rny6oKve HULKW, NMPUKPbIB KX elle
1 feKOPaTVBHBIMU PeLLETKaMM — 3TO MOXKET NPUBECTH
K CHV>KeHWI0 b dEKTUBHOCTH X paboTbl.

TakxKe Npu CTPOUTENLCTBE AOMa CriefyeT Npesycmo-
TPeTb NOMeLLeHE KOTENTbHOW 1 NPOXOXAEHVE KaHana
NbIMOXOf1a, €C/IN, KOHEYHO, OHW HYXXHbl ANA yCTaHa-
B/IMBAEMOrO TUMa o6opyfoBaHvs. Hannyywwin Bapu-
aHT AabiIMoxofa — Tpyba M3 cneymnanbHON Kepammkm
WY U3 HepXKaBetoLLeil CTanu, yCTaHOBNIEHHaA B KMp-
nMYHoOM nr6o 6eTOHHOM KaHane. Torga AbIMOBble
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rasbl, NpoxofALLMe Yyepes AbIMOX0A, He ByAyT paspy-
LIATb KUPMUY, YTO MOXKET NPONCXOAUTD 13-3a PasHULIb
TemnepaTyp Npv HenmocpeACTBEHHOM KOHTaKTe [1bIMO-
BbIX ra30B C KMPMNYOM.

Bce 310 1 MHOroe Apyroe npegycmaTpuBaeTcs Ha
CTaun NPOEKTMPOBaHWA 1 pacyeTa cMCTeMbl oTomne-
HYA. [IPOeKT JoMeH OCHOBbIBATbCA Ha TeMOTeXHNYe-
CKOM pacyeTe C yYeTOM CTPOUTENbHBIX U MHXEHEPHbIX
HOPM 1 NpaBu, NpegycMaTpuBaTb nofoop Heobxoau-
MOro 06opyAoBaHUA C BapuaHTamu, onvicaHne Heobxo-
[UMbIX MOHTa>KHbBIX U PErysiMpoBOYHbIX paboT 1, Hako-
Heu, cMeTy ob6opynoBaHuA v paboT. Mpu pacyete
yunTblBaeTCA Take nioLlaab [OMa, NNaHnpyemoe Ko-
NNYECTBO MPOXKMNBAIOLLYMX JIIOAEN 1 Apyrie $paKTopbl.

MoHTax KoTna AOSXKHbI NPOU3BOAUTL Crielmanu-
CTbl MOHTa>KHbIX KOMMaHWUIA NN CePBUCHbIX OpraHmn3a-
L, 0bcnyxmBaloLwmx KoTesibHoe 06opyfoBaHue, Ko-
TOpble BbIMOMHAT €ro B COOTBETCTBIM CO CTaHAapTamu
1 TpeboBaHVAMMN NPOK3BOAUTENA. ITO OUYEHb BaXKHO,
BeAb KOTen — «cepALe» OTOMNUTENIbHOW CUCTEMbI, TaK
UTO K BbIGOPY CNELManicToB No MOHTaXy cieflyeT noa-
XOfUTb OCHOBaTeNbHO.

3ameHa CTaporo KOT/a Ha HOBbIW, yCTaHOB/IEHHbIN
Ha TO e camoe MecTO 1 NPVMEPHO TaKOM »Ke MOLLHO-
CTW, MPOW3BOAMTCSA, MO CYTW, TaK e, Kak 1 MOHTaX HO-
BOro KoTna. HoBbIfi MpoOeKT npupeTca cocTaBnATb
TOMbKO B Clyyae CyL|eCTBEHHOro N3MeHeHMNA MOLLHO-
CTW 1, KaK CNeAcTBre, HEOOXOAMMOCTI NepeyCcTpoii-
CTBa BCel cncTeMbl oToreHns. B nHom cnyvae Heob-
XoAMMO OyaeT yuyecTb fiMWb O[HO — Hanuuume
NOCTOAHHOTO 1 HAAEXHOTO NEKTPOCHAOKEHUA, KOTO-
poe TpebyeTca AfiA GONbLUNHCTBA COBPEMEHHbIX KOT-
noB. MoTpebyeTca TakKe MOCTaBUTb Ha BXOAE B HOBbIV
KoTen ¢unbTpbl, obecneyrBaloLLme O4YNCTKY BOAbI AN1A
CUCTEM BOLLOCHAOXKEHWA 1 OTOMNEHNA.

Momumo KoTna TpebyeTca ycTaHOBKa HacoCoB, pac-
LUIMPUTENbHBIX 6aKOB, PUNbTPOB, 3MEPUTENBHON, pe-
rynupyiowen n pyroi TeXHUKM, BMecTe C KOTJIOM CO-
cTaBnAwLWen obopynosaHme KoTenbHOW . B cnyuae
YCTaHOBKW HAaCTEHHOrO KOT/Na BCe UMW NoYTH BCe 060-
pyAoBaHMe yxKe yCTaHOBNEHO BHYTPY KOTNa.

Pasmelatbca 060pynoBaHMe MOXKET KaK Ha KyXHe
(HacTeHHbIN KoTen), Npy He6OMbLLO MOLLHOCTU KOTJIO-
BOro 060pyAoBaHuA, Tak U B OTAE/IbHOM MOMELLEeHUN,
KenaTtesibHO B LIOKOMIbHOM WA NOABa/IbHOM 3Taxe,
yTO ABNAETCA 06A3aTeNbHbIM TPeboBaHNEM B Cllyyae
60/1bLLIOV CYyMMapPHOW MOLLHOCTU OTOMNWUTENbHOro 060-
pyaoBaHuA. B KauecTBe KOTENbHOM MOXHO TaKXe UC-
nosib30BaTh HEBObLLIOE NOMeLLEHNE, MPUCTPOEHHOE K
omy.



Kak KyxHs, Tak v fnloboe Apyroe nomelieHue, nc-
nosibdyemoe B KayecTBe KOTeslbHOW, AOMKHbI UMETb
BbICOTY MOTOJIKOB HE MeHee 2,5 M npu obLLiem obbeme
nomeLleHns He meHee 7,5 Ky6 M 51A KOTNa MOL{HO-
cTbto Ao 30 KBT 1 15 Ky6. M AnA KOT/la MOLYHOCTbIO
30-60 KBT. Mpwn 3TOM JoMKHa ObITb NPeayCcMOTpeHa
ecTecTBeHHas NPUTOYHasA BEHTUNALUA, obecrneymnato-
WasA TpexKpaTHbI BO3AYXO0OMeH B TeyeHue yaca
(maXke B Cllyyae MCNosb30BaHWA KOT/a C 3aKpbITON Ka-
MepO CropaHua, He NCMoMb3yloLero Bo3ayx nome-
weHwns). JloMmKHO Takxe ObITb MPefyCMOTPEeHO ecTe-
CTBEHHOE OCBELleHVe NMOoMeLLeHNA, TO eCTb OKHO C
HDOPTOUKON MSIN PEXMMOM MUKPOMPOBETPUBAHUA, A
OT CMeXHbIX MOMELLEHUI KOTenbHasA [OSKHa ObiTb
Orpa)kgeHa CTeHaMy C BbICOKOW OTFHEeCTOMKOCTbIO.
Ecnu ncnonb3yeTtca npucTporika, To pacnonaratbca
OHa [JO/KHA Y TTyXOI YacTU CTeHbl 3[AaHNA C paccTon-
HUEM OT OKOHHBbIX U ABEPHbIX MPOEMOB He MeHee 1 M.
HakoHeu, »kenatefnibHo, 4ToObl B NOMeLLEeHNN KoTenb-
HOW 6bl OTAENbHDIN BbIXOA Ha ynuuy. Koten moLyHo-
cTbto 6onee 30 KBT paspeluaetca yctaHaBnvBaTb
TOJIbKO B OTAENIbHOM WM MPUCTPOEHHOM NOMELLIEHUN.
CornacHo HalvM CTPOUTENbHbBIM NMPaBUIaM Takxe Ha-
CTOATENIbHO PEKOMEH[YeTCA YCTaHOBUTb CUrHanu3a-
TOP 3arazoBaHHOCTU (JaTUMK KOHTPOSA AOB3PbIBHbIX
KOHLIeHTpaLuuii NPYpPOAHOro rasa).

Ba)HO NpaBuUNbHO YCTaHOBUTL BCE CTOAKM, NPOMe-
XKYTOUHble pacripefenuTenbHble Y3/bl U APYryto apma-
TypY, NO3BOJIAIOLLYIO PErYNNPOBaTh 1 IErko 06CTy»Kin-
BaTb TPybOMpOBOAbI CUCTeMbl OTomfeHusA. Tak,
BbICOKMI1 ypoBeHb KOMdOpPTa B MOMELLEHVAX HEBO3MO-
KeH 6e3 aBTOMaTUUYeCKol 3anopHO-perynupytoLlei
apmatypbl, NP1 MOMOLLM KOTOPOW BbIMONHAETCA n3Me-
HeHve TeKyLMX NapameTpOB CUCTEMbI OTOMEHUA U
OTKJloYEeHVE ee NpU HeO6XOAUMOCTY NPOBeAEHNA NPO-
dunakTyeckux paboT nnm pemoHTa. [ina 3Toro moryTt
MCMOoNb30BaTbCA Pa3INYHbIe KPaHbl, BEHTUIN UK aB-
TOMaTUyecKne TePMOpPErynaTopbl.

Mpw BbiGOpe TPY6 onpeaenaAWUMY TPe60BAHNAMN
ABNAOTCA HAAEXKHOCTb U KOMPOPT Npu Npruemnemon
CTOMMOCTU. [1NA 3TOro MOryT UCMOJMb30BaTbCA NNACTU-
KOBble, METAINOMNIACTUKOBbIE, MELHbIE NN CTalbHble
Tpy6bl. Knaccndurumpyiotca oHn B nopsAake yBenvye-
HUA MPOYHOCTHbIX XapaKTePUCTUK, CTONKOCTU K BbICO-
KUM TemnepaTtypam 1 AasneHuto. O6patnTb BHUMA-
Hvie cnepyeT 1 Ha AamMeTp TpyObl, BeAb TeMIOHOCHTENb
[IOMKEH ABUraTbCA C OnpefeneHHoN CKopoCTbo, YTO6bI
[lOCTUranach Hy»Has TennooTAaua, a NPy NOBbILIEHUN
CKOPOCTV BO3pacTaeT 1 conpoTusneHve B Tpybe. Tak
YTO NpY UCMonb3oBaHUN Tpy6 Gonbluero AvameTpa
CHWXKAETCA CONPOTHBIIEHME, @ TPYObl C ManbiM Aua-
METPOM, TaK CKaszaTb, «3aXXMyT» CUCTEMY W HapyLat
oborpeBaHue yaaneHHbIX MOMeLLEeHWIA.

MporpammupoBaHue pexnmos paboTbl KoTna

Hacoc HyxeH ana obecneyeHna NPUHYANTENBHOTO
[IBVXKEHUA TENNIOHOCKTENA OT HarpeBaTebHOro KoT/a
K paavaTopy 1 06paTHO, Npuyem ¢ Tpebyemoli ckopo-
CTbt0, UTOObI TEMNOHOCUTESb B CUCTEME OTOMNEHNA HE
ocTblBan. Hacoc coefiHAeTCA C aBTOMATWKON KOTNa,
YTO NO3BOSIAET EMY aBTOMATUYECKYM NEPEKNIOYATLCA Ha
TpebyeMmblil pexxum paboTbl, N paboTaeT NpaKkTNYecKn
6ecLuymHo.

3aBeplatowias cTagna ob6opyfoBaHUA CUCTEMBI
OTOMNEHUA — MOHTaX PaAMaTopOB, MNPaBUIbHO MO-
O6PaHHbIX V1 YCTAaHOBNEHHbIX, U MyCKOHaNaAouHble pa-
60Tbl. ANlbTEPHATUBOI PagvaTopam ABAAITCA Tennble
nosibl, KOTOpble, HECMOTPA Ha 6OMbLIYID CTOMMOCTb
MOHTaXHbIX paboT, 6yayT SKOHOMUYHEE U KOMbOPT-
Hee paaraTopHON CUCTEMbI OTOMeHNSA. CBA3aHO 3TO C
HM3KOTEMMNepaTypPHbIM PEXMMOM paboTbl TEMMbIX No-
nos. MpaBaa, B KayecTBe CaMOCTOATENbHON CUCTEMbI
OTOMN/EHNA TEMIbIN MO PEKOMEHAYETCA UCMOMNb30BaTh
NN B HEOOMbLUVX MOMELLEHNAX — BaHHBIX KOMHATaX,
caHy3nax, Kopugopax u T. fi. B apyrux nomeuyeHusx,
0CO6EHHO YroBbIX, KenaTesibHa YCTaHOBKa JOMONHU-
TesbHbIX PaAMaToOPOB, KOTOPble MOMOTYT 060rpeTb Nno-
MeLLeHMe BO3Me HAPYXKHOW CTEeHbI 11 OKHa.

PekomeHayem Bam, uTobbl Kak NMPOEKTMPOBaHUE,
TaK 1 YCTAaHOBKY CMCTEMbI BbINOMHANN OAHU U Te Xe
CNeLrannucTbl, KOTopble Takxe BO3bMYTCA 3a ONroC-
POUYHOE CEPBUCHOE O6CNYXKUBAHNE, MOCKONBKY MUHU-
MyM pa3 B rofj OTONUTENbHYI0 cMcTeMy TpebyeTca npo-
BEPATb M NPOBOAUTL NpodunaktTnyeckme paboTbl
(NpoBepKa repMeTVYHOCTU U AaBNEHUA TEMIOHOCH-
Tens, CTpaBAMBaHWe Bo3fyxa v T. n.). B aTom cnyuae
BCE YUACTHVIKI CO3AaHVA aBTOHOMHOM CUCTEMbI OTONM-
neHuA 6yayT NMLIEHbI BO3MOXHOCTY NepeKnagbiBatb
LPYr Ha ipyra OTBETCTBEHHOCTb B Clly4ae Kakux-nn6o
HapyLueHWi paboTbl KOTSa Y OTOMUTENBbHON CUCTEMbI B
LienioMm.
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COBpeMeHHbIe CncTtembl oTorJ1IeHnA
KaK BO3MOXXHOCTb YMEHbLLUEHNA

3aTpaT pecypcoB

LleHbl Ha SHepropecypcbl PacTyT Kak BO BCeM MUpe,
TaK 1 B Hallen CTpaHe, eC/N He 130 [JHA B IeHb, TO Kax-
[blA rofj M NOCTOAHHO. M cTyaumsa Ha MUPOBOM PbiHKe
[laeT OCHOBaHVe npepanonaratb, YTO yAOpOXKaHUe nxX
6yaeT NPOAONKATLCA, Y AOBOMBHO 6bICTPO.

Ku3Hb BbIHYX[AeT SKOHOMUTb, ANA Havyana — XoTA
6bl NP NOMOLLUM YCTAHOBKU CYETUMKOB, a 6onee 0CHO-
BaTesbHble MOSib30BaTeNy yCTaHaBMBalOT B CBOEM
[lOMe UIN KBapTMpe aBTOHOMHble CUCTEeMbl OTomMJle-
HUA, MEHAIOT CTapble KOT/bl 11 KOJIOHKMN Ha HOBble, 06-
HOBNAIOT OTONUTENbHbIE PaAVNaTOPbI, yCTaHaBIMBaIOT
CUCTEMbI «TEMJIbIA MOM» U T. A.

Beflb COKOHOMUTb MOXHO, flaXke MPOCTO CMeHVB
CTapblii KOTE€N Ha HOBYIO COBPEMEHHYI MOoAesb.
MpoucxoanT 3To NOTOMY, UTO ra3oBble KOT/bl MOCNeA-
HUWX NIET BbiMycKa 06/1afatoT BbICOKMM KO3dULIMEHTOM
NnonesHoro AencTBms, Kak MUHUMYM, MPOLEHTOB Ha
20-25 % Bbiwe KI[J Takux e KOTNOB, paboTatowmx
yXKe ABa-TpW fecATUNeTuA.

Kpome Toro, coBpemeHHas TexH1Ka CHabeHa aBTo-
MaTVKOW, KOTOpas MOXET N3MEHATb MOLLHOCTb PaboTbl
KOT/1a B 3aBMCMMOCTH OT TeMnepaTypbl HAPY>KHOrO BO3-
nyxa. bonee npoaBuHyTble MOAENN KOTNOB U JOMOMHU-
TeNIbHO NPUOGPETEHHBIE PerynATopbl MO3BONAT N3Me-
HATb MOLLHOCTb KOT/Ia elLie 1 B 3aBMCMMOCTM OT Batumx
notpe6bHocTel. CKaxkeM, B JHEBHOE BpeMms, Korfa Bce
>KWbLibl Ha paboTe NN B LUKONe, KoTen byaeT paboTaTb
B PeXnme NMOHVKEHHOI MOLLHOCTY U LWL K MPUXOAYy
[IOMOW KOTO-TO 13 WNbLIOB KOTeN HarpeeT romelleHne
[l0 YCTaHOBJIEHHOW TemnepaTypbl. Tem cambim focTrra-
etcs 6onee 3dpdeKTMBHOE pacxofoBaHvie TOMMBA, a
3HaUWT, N COKpalleHue 3aTpar. BKyne c obHoBneHnem
Pa3BOAKM CUCTEMbI OTOMIIEHMA, YCTAHOBKOW HOBbIX Ka-
YeCcTBEHHDBIX TPY6 BCE 3TN Mepbl MOTYT 06ecneyunTs eLue
He meHee 20-30 % 3KoHOMUWN.

Hanbonbluytlo s3KkoHOMUIO obecneunTt KoMOrHaLua
refnocucTemMbl 1 TeMoBOro Hacoca. Mpaespa, nepso-
HavanbHble 3aTpaTbl OKYMNATCA Yepe3 HeCKONbKO NeT.
Ho He cnepyeT 3abbiBaTb O pOCTe LieHbl Ha ra3 — BeAb
YKpaviHe 06eLaloT eBponenckme LeHbl Ha ras, a 3To
60onee 300 eBpo 3a 1000 Ky6. M. CTOUT cemb pa3 no-
LlymaTb, Npexae Yem PeKOHCTPYyMpOoBaThb CTapyto Cu-
CTeMy OTOMJIEHUA WK yCTaHaBnuBaTb HoByl. Ecnn
€CTb BO3MOXHOCTb, TO MUMeeT CMbICN BbibpaThb Tenno-
BOW1 HAacOC — 3TO Cepbe3HOe BIIOXKEeHMe B byayliee ye-
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pe3 HeCKONbKO NeT oKaxeT CBOW 3PPeKTUBHOCTb.
Bbl nonyumte sKONOrMYeCcKU YnNCTylo, 6esonacHyo u
HEe3aBVCUMYI0 CUCTEeMY OTOMIEHNA C MUHUMATbHLIMU
3aTpaTamMu Ha ee NCMo/b30BaHMe.

Ha uto HY>XHO O6paTI/ITb BHMUMaHWUE, eCnn
Bbl XOTWTE COKOHOMUTb Ha OTOMJIEHNN:

1. YcTaHOBKa perynatopa KOMHaTHOW Temnepa-
Typbl. Perynatop ynpasnseTt nogayei TennoHocmTens so
BCe MOMELLEHNA 1 aBTOMATUYECKM OTK/loYaeT oTonu-
TeNbHYI0 YCTaHOBKY, KOrAa BO3AyX HarpeeTca Ao ycTa-
HOBJIeHHO TemnepaTypbl. CneayeT usberatb BAVAHNA
Ha perynaTop CKBO3HAKa U1 APYrX UCTOYHMKOB Tenna.
Ecnn Temnepatypa nagaet Hyxe yCTaHOBNEHHOW, pery-
NATOP BKAIOYaeT KoTesN. ABTOMaTUKa rapaHTVpyeT noj-
[lepXu1BaHvie paBHOMEPHON TeMnepaTypbl 1 SKOHOMUY-
Hylo paboTy. TemnepaTypy TEMNIOHOCUTENA Ha KoTiie
HY>KHO YCTaHOBUTb Ha MaKCVIMalbHbIN NOKa3aTesb.

2. PerynupoBaHuie B 3aBUCMMOCTW OT NMOrofHbIX
ycnosuii. Ecnm Ha KoTne ycTtaHoBneHo nopobHoe
YCTPOWICTBO, OH He HyXaaeTcA B 06CynBaHum. BHelw-
HWI JaTYnK GUKCHMPYeT BHELLHIOW TemnepaTypy, cuny
BETPa W UHTEHCUBHOCTb COMTHEYHOTO U3MTyYeHunA 1 pe-
rynupyeT nofayy rasa K ropeske, a 3HauuT, 1 Temne-
paTypy TennoHocuTens, nogaBaemMoro B pajuartop.
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Takvm obpasom, TemnepaTtypa B NomeLlLeHur ocTa-
eTcA nocTosAHHoN. MogobHoe perynupyiollee ycTpoin-
CTBO PEKOMEH/YeTCA NCMOMb30BaTb B YaCTHbIX [JOMaX.

3. TepmocTaTtnyeckune BeHTUnn.  lpu perynuposa-
HMW KOMHaTHOI TemMnepaTypbl paanaTop B OCHOBHOM
nomeLLeHUy aBTOMaTUYeCKN YyNpaBnaeTcs, Npu 3Tom
KnanaH pafmaTopa JOMKeH ObiTb MONHOCTbIO OTKPbIT.
B ocTanbHbIx NomeLLeHNAX NoAaya Tenna MoxeT 6bITb
oTperynupoBaHa OTAeNbHO. B cooTBeTCTBUM C peKo-
MeHAaLMAMYN MO MOHTaXy Ha pajmaTope B OCHOBHOM
nomeLleHnn JOMmKeH ObITb YCTaHOB/EH PerynMpoBoY-
HbIIl KnanaH, KOTOPbI ynpasnaeTca Bpy4Hyio. Mpu
ynpasiieHUN B 3aBUCMOCTY OT MOTOfHbIX YCIOBUIA
TepMoCTaThYeCcK/e BEHTUIM MOXHO YCTaHOBUTb Ha
BCeX paguatopax.

4. CHUXKeHVie TemnepaTypbl Houblo.  Houblo HeT He-
06X0AMMOCTY B MOAAEPKMNBAHNMN MOBbILLEHHOW TeM-
nepatypbl BO Bcex nomelleHmax. Tenepb Bbl MoxeTe
COKOHOMWUTb. YCTaHOBUTE PerynaTop KOMHaTHON Tem-
nepatypbl NpnbAN3NTeNnbHO Ha 5 °C HXKe [HEBHOM.
CHukeHMe 6onee uem Ha 5 °C He ABNAETCA SKOHOM-
HbIM, T. K. Ha Cleaytowmin AeHb Bam npuaeTca HTeH-
cuBHee oborpeBaTb NomelleHne. YCTaHOBKY ANA TeM-
nepaTypbl TENIOHOCUTENA MEHATb He HyXHo. Ecnu
perynaTop c Taimepom, Bbl cMoxeTe 3anporpamMmmmpo-
BaTb BKJIOYEHVIE 1 BbIKITIOUYEHME NPOrpamMmMbl Ha onpe-
[leneHHble BeyepHMe U yTpeHHue Yacbl. CHUXeHNA
TemnepaTypbl TEMIOHOCUTENA B HOYHOE BPEMSA MOXHO
[OCTVYb aBTOMATMNYECKU C NMOMOLLbIO NMOrof03aBuncU-
MOro perynaTtopa.

5. Cuctema otonneHuna. OuyeHb CNOXKHO NepeycTa-
HOBUTb CMOHTMPOBAHHYIO CUCTeMy oTonnenus. Ecnn
e, PaboTbl N0 PEKOHCTPYKLMY HAXOAATCA eLue Ha CTa-
[N NPOEKTNPOBaHUA CUCTEMbI OTOMNNEHUA, obpaTute
BHVIMaHVie Ha TO, YTO pafnaTop AOIIKEeH ObITb pacnono-
KeH nopa okHamu. XonofHbli BO3AYX, NOCTyMNatoLWmia
yepes OKHO, CMeLIVBAETCA C NOAOrpeTbiM OT paaua-
Topa BO3AYXOM, 1 BO BCEX MOMELLEHNAX yCTaHaBN1Ba-
eTcA paBHOMepHas Temnepatypa.

6. 3aKkpbiTble pagvatopbl.  PagmaTopbl JOMKHbBI
obecneumBatb Baluy KBapTMpPYy HEO6XOAVMbIM KONIYe-
cTBOM Tenna. OHM He Bceraa COOTBETCTBYIOT An3aiiHy
COBPEMEHHOW KBapTMpPbl, NO3TOMY 3a4acTyto UX Npu-
KPbIBAIOT ANMHHBIMW rapAVHaMy Unu obLLIKBaloT Aepe-
BAHHbIMY MaHenamu. M3-3a 3Toro HapyluaeTca Hop-
ManbHoe (YHKLMOHMPOBaHNE TEPMOCTAaTUYECKOro
BeHTUNA 1 3agepxmBaetca o 30 % Tenna. Ecnm Boi xo-
TUTE COKPaTUTb Pacxodbl Ha OTOMMEHNE, He MPUKPbI-
BaiiTe paanaTopbl, faliTe BO3MOXHOCTb Ternsy 6ecrnpe-
MATCTBEHHO MOCTYNaTh B MOMeLLEeHNe.

7. MpoxnapHble paguatopbl.  Bo3mokHO, Bbl 06-
paLanv BHUMaHVe Ha TO, YTO HeKoTopble pagnaTopbl
He HarpeBaloTCA JOCTaTOYHO, XOTA KoTen paboTtaet un
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KnanaHbl pagunaTopa oTKpbITbl. B 6onblwmnHCTBE NOA06-
HbIX CNyyaeB B pajmaTope Haxoautca Bosfyx. Moa-
TOMY Ha paimatopax, PacnosioOXeHHbIX BbICOKO, yCTa-
HOBNIEHbI BO3[YXOOTBOAALME KnanaHbl, KoTopble
OTKPbIBAOTCA CneyranbHbiM Kntoyom. OTKpoiTe nx 1
NOAOXKANTE, MOKA 13 BEHTUMA NoTeYeT Boga. ITO 3Ha-
YUT, YTO M3 YCTAHOBKM BblLLEN BO3AYX, M PaAMaTopbl Ha-
YHYT HarpeBaTbCs.

8. TexHuMyeckoe obcnyxnBaHve.  Bbl perynapHo 3a-
60TnTECH 1 06CNYXKMBaeTe Baww aBToMo6uMIIb, ANA TOro
yTO6bI OH paboTan 6esonacHo u HagexHo. Takoe 06-
CNyXKnBaHne HeobxoAMMo U Bawei oTonuTenbHom
ycTaHoBKe. O6bIYHO AOCTATOYHO MPOK3BECTW 06Cy-
XKMBaHVWe B KOHLle OTONMUTEeNbHOro nepuopa. Bos-
MO>HO, CTOWT NMOAYMaTb O 3aK/OUYEHUN KOHTpaKTa o
TEXHNYECKOM 06CNyX1BaHUM C GUPMOIA, MpoaaBLIen
Bam ycTaHoBKy. [paBunbHO o6cnyxmBaemas ycTa-
HOBKa paboTtaet 60ee 3KOHOMUYHO 1 3bGEKTNBHO.
Kpome Toro, Takum obpasom Bbl npognesaeTte cpok
3Kcnyatayum Bawen oTonuTenbHoOM yCTaHOBKM 1 MO-
KeTe He onacaTbCA, YTO OHa BAPYT OTKUNTCA Ha Ho-
BbIl1 rof. Kpome Bcero npoyero cneynanunct Moxert
natb Bam nonesHbin coBeT 1 OTBETbI Ha BCe Balum Bo-
NPOChI KacaTesibHO CMCTEMbl OTOMIEHNS.

Mose3no?

HaBepHsKa, Bbl cmoXxeTe BOCNONb30BaTbCA HEKO-
TOpbIMK COBETaMU AnA Baluel oTonnTenbHOM CcTeMbl.
M B KOHLe oTonuTenbHoro nepuoaa Bl yBuanTte, uto
KO€-UTO COKOHOMMANN. «[10BE3/107%», — BO3MOXHO, CMpO-
cute Bbl. Het! MpocTo Bbl Bnoxunu B pelueHne npo-
6nembl OTOMNIEHUA HEMHOTO 34PaBOro CMbICNa.
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