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YBaxaemsbie rocrioga!

B cBsizu ¢ npuHsituem lNpasutenscteom Poccun DepepanbHoi LeneBoi nporpaMmbl
«Csoit nom» Toproeuiin [lom «UHxeHepHoe obopyaosaHue» paspabotan Ceog npaswn no
NPOEKTUPOBAHUNIO «ABTOHOMHBIE CUCTEMbI MHXEHEPHOro 060pya0oBaHMA OAHOKBAPTUPHLIX U
GNOKNPOBAHHbIX XW/bIX SOMOB (BOAOCHaOXeHMe, KaHanusauus, TennocHabXeHne 1 BeHTUNA-
umst, rasocHabxeHue, snekTpocHabxeHne)» u anbbOM TEXHUYECKUX PeleHuin Ans NPoeKT!-
pOBaHusi «“ABTOHOMHbIE CUCTEMb! UHXEHEPHOro 060PYAOBaHUSA OAHOKBAPTUPHbLIX N BAOKNPO-
BaHHbIX XUALIX JOMOB».

Toprosbii [1oM BMecTe ¢ LIeHTPOM NPOEKTHOM npoayKuun B CTpouTenbcTae npu Muuuc-
TepcTBe cTpoutesnbeTBa Poccuitckoin depepauvm BegeT NOArOTOBKY K U34aHWIO U B MIOHE
1997 r. BuinycTUT Katanor «Poccuiickoe u 3apybexHoe obopynosaHue, pekoMeHayeMoe 4is
cTpouTenbCcTBa CUCTEM BO.D.OCHa6)KeHVIﬂ, Kadanuazauumu, TeI'IHOCHaﬁ)KeHWFl, rasocHabxeHus u
aneKTpocHabxeHns».

B xaranore npusepeHO 0O60pyaoBaHue [ aBTOHOMHbLIX U LEHTPANM30BaHHLIX CUCTEM
MHXeHepHOro 060pyaosaHus.

HeobtxogumMocTb pa3paboTky U n3gaHua nepeyncneHHbIXx MaTepuanos obycnosneHa ue-
NbIM PAOOM BOMPOCOB.

lMNpexae scero, nporpammMoi «CBoM AoM» Hanbonee «nepCcrneKkTUBHLIMU OOMaMU A4S
CeNbCKOM MEeCTHOCTW 1 NPUFOPOAHDIX 30H, a TaKKe BJ1st ManbiX FOPOA0B NPU3HaHbLI MaO3TaX-
Hble ycanebHbie v HIOKMPOBaHHbIE A0OMA C @BTOHOMHLIMKM CUCTEMaMM UHXEHepHoro obopy-
AoBaHus, obecneuvsalowWmMm KOMPOPTHBLIE YCNOBUS NPOXUBAHWS, BbICOKWI YpOBeHb Gnaro-
YCTPOUCTBA W TENNOoBYIO 3P PEeKTUBHOCTL>.

YunTbiBas peanbHylo CUTyaumio, CNOXUBLLYIOCR B cTpaHe, KOrga HaZeXHoCTb paboTbl
LIeHTPaNM30BaHHbIX CUCTEM TennocHabxXeHnn, BOAOCHabXeHUs, KaHaNM3aumm 1 4axXe anek-
Tpo-cuaﬁerm CHU3nNach, a CTOMMOCTL NOOKMIOYEHN] HOBOCTPOEK K UeHTPann3oBaHHbiM
cucTemam pPe3Ko B8O3pOoCna, Y aBTOHOMHbLIX CUCTEM MOABUCA PAA AONOMHUTENbHbIX fipe-

nmyuiecCis, B TOM u4ucne MeHbllasi CTOMMOCTb CTPOUTENLCTBA U aKcralyaTtaumm wm 60ﬂbl.uaﬂ
HaOeXHOCTb.

Kpome Toro, B yCrnoBusax BXoXpeHua Poccuu B cUCTeMy PLIHOYHBIX OTHOLUEHWI pelienne
psaa BOMPOCOB MHXEHEPHOro o6ecrneyeHnss ManoaTaxHOro CTPoNTeNnbCTsa CTano ocyuiec-
TBASITLCA B COOTBETCTBUM C OGLIENPUHATON 3a pybexoM NPaKTUKOn.

Tak, HanpuMep, ecnu COBCEeM HeaaBHO Obino npakKrtmieckn sanpeweHo ncnonbL3oBaHne
3NEeKTPOIHEPrun ANs OTOMIEHUSI U FOPRYerc BOAOCHAGXeHWA, TO ceidac B ManoaTaXHOM
CTpouTenibCree NCMNONb30BAHNE INEKTPOSHEePru HaWNo WpPokoe pacnpocTpaHexHne.

B HacTosiLee BpemMsi PE3KO BO3pOoCin TpeboBaHvs OpraHoB CaHUTAPHONO M 3NNAEMUONOo-
TMYECKOro KOHTPONS K Ka4eCTBY OMMCTKU CTO4HbLIX BoA. Hanpumep, B MockoBckoi obnactu

NpuHATEIMK B Hauane 1997 r. HOpMaTUBaMK NPaKTUYECKH 3anpeleHo CTPOUTENbLCTBO yca-
AebHbLIX 4OMOB 63 HaaNeXxalwero KayecTsa O4NCTKM CTOUHBIX BOA.

Hakorey, Ha NnoTpeduTenbckom poiHke POCCUW NOSBURAch Macca MMNOPTHOM NMPOAYKUMMK
MU KOMRAEKTHbIX CUCTEM UHXEHEePHOro 060pyAOBaHUA (KaK NPaBwno, BLICOKOrO KayecTsa),
YCRIOBUSI MPUMEHEHNS KOTOPbIX HE3HAKOMbI HE TONBKO MOTpebuTtenio, HO U NPOEeKTUPOBLLM-
Kam.

Cnieumanuctsl Toprosoro floma «MHxeHepHoe 060pyaoBaHue», aBTOpbl anbboma TexHu-
4eCcKUX peLLeHnin Ang NPOeKTUPOBaHNs «ABTOHOMHbIE CUCTEMbI MHXEHEPHOro 06opyaoBaruns
OAHOKBAPTUPHLIX M B10KMPOBaHHbBIX XWAbIX 4OMOB» W KaTanora «Poccurickoe n 3apybexHoe
ofopynoBatHue, pexoMeHAyemMoe s CTPOUTENLCTBA CUCTEM BOAOCHADXeHUs, KaHannaaumm,
TennocHabxeHns, ra3aocHabXeHUs 1 SNeKTPocHabXeHns», He NPeTeHAYIoT Ha Bceobbemine-
MOCTb NPEACTaBNsAeMbiX MaTEPUANOB U NMNAHUPYIOT XerogHo OCYLLeCTBAATL UX nepeusna-
HUe, AOMNONHAS HOBOW MHPpOpMauven.

B 3To# cBaan Toprosbiit lom «MHXeHepHOoe oBopyaoBauvne» obpaujaeTcs K 3aBo-
[AaM — USrOTOBUTENAM WUHXEHEPHOro OGOPYROBaHMSN, POCCUIICKMM M 3apPYOeXHbIM
dupmam, NPoeKTHLIM OpPraHMs3auMaM ¢ npocb6oit HanpaenaTe B agpec Toproeoro
Aoma «<MxeHepHoe 06opyOBaHMEe» 3aMeUYaHNs U MPeanoXeHUs no AONOIHEHMNIO U
COBEpPLISHCTBOBaHMIO aibOOMa TeXHUYECKMX pellueHUt AN NPOEeKTUPOBaHUNA N KaTa-
nora no agpecy: 117279, Mocksa, yn. [lpogcoiosHas, 93a, Toproswiti Jom «UrxernepHoe
obopynosanue», ten. 336-17-01, 336-28-44, (pakc 335-67-64.

Cs0op, npaBun «ABTOHOMHbIE CUCTEMbI MHXEHEPHOro 060pyAOBaHUs OQHOKBaPTHUPHLIX U
BROKNPOBaHHBIX XUMbiX AOMOB (BOSOCHaGXeHUe, KaHanM3aums, TennocHadbxeHme n BeHTusIs-
Lusi, rasocHabxeHne, anekTpocHabxeHue)», ansb0M TEXHUMECKNX pelleHnA 4na NPoeKTUPO-
BaHWA «ABTOHOMHBIE CUCTEMbI UHXEeHEepPHOro 060pyaoBaHNs OAHOKBaPTUPHLIX U BAOKUPOBAH-
HbIX XWNbIX AOMOB» U KaTtanor «Poccuiickoe n 3apybexHoe obopyaosaHue, pekomeHayemoe
ANns CTpONTEenbLCTBa CUCTEeM BOLZOCHabXeHMs, KaHanuaaumm, TennocHabxeHus, razocHabxe-
HUSA 1 BNeKTpocHabXeHns» MOXHO 3akasaThk B LieHTpe NPOoeKTHON NPoAYKLMU B CTPOUTENLCT-
Be npu MuHuctepcTae cTpoutenscTsa Poccuiickon depepaumnv no agpecy: 127238, Mock-
Ba, [AMnTpoeckoe ui., .46, xopn. 2, Ten.482-42-94, 482-41-12, daxc 482-42-65.

C yBaxxeHueM M rioxesnraHneM coTpyaHuyecrsa!

fipeanpgenT Toprosoro Joma
«MHxeHepHOe 060pyaOBanne»,
uneH-KoppecnonAeHT XuanuiHo-
KOMMYHanLHOM AkagemMmn

AW .KyHaxosuy
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BBEOEHME

Peanuzauns depepansHor uenesoi nporpammel «CBOiA 4OM» Bbi3Bana pasBuTie B CTpaHe
UHOMBUAOYANBLHOO XUIMLLHOFO CTPOUTENbCTBA, MHXeHepHoe 6naroycTpoicTBo KoToporo obecne-
YMBaeTCs, Kak NPaBunNo, aBTOHOMHLIMM CUCTEMaMu, Kak Hanbonee aKOHOMMUYHbLIMK A1 3TOro TMNa
3aCTPOWKK, COOPYXEHME KOTOPbIX He 3aBuCUT 0T 06beMOoB M O4EpPeagHOCTU BO3BEeAeH!S 4OMOB.

OTCyTCTBME BCMOMOratesibHbiX Marepvanos rno NPOEKTUPOBAHMUIO aBTOHOMHBLIX CUCTEM WMHXE-
HepHOro 060pyA0BaHNsA CAEPXUBAET PasBUTHE MOCASAHVX U NPUBOAVT K TOMY, 4TC 8 BONbLUNHCTBE
cnyyaes BMECTO 3O dMEKTUBHLIX CUCTEM B aBTOHOMHOM BapUaHTe MCMO/Mb3YIOTCS UX Pa3pO3HEHHLIE
NPUMUTHBHLIE BNEMEHTbl, TaKe, KaK OFHeBble MIMTb! U Neun, BuirpebHbie aMbl. DTO nNpusBoAnT K
YXYALUEHUIO 3KOJIOrMYECKOW OBCTAHOBKM, YBENMYEHNIO PACXOAA TOMUMBHBIX PECYPCOB, CHINXEHWNIO
YPOBHS! MPOXUBaHUA HaceneHuns. B kavyecTBe anbTepHATUBHOND PELUEHUNI CTPOSITCH LIeHTpannso-
BaHHbIE CUCTEMbI MHXEHEPHOrO 060PYA0BaHNA, YTO NPUBOOUT K 3HAUUTENLHOMY nepepacxoay Ae-
HEeXHbIX CPEACTB ¥ MaTepurasbHLIX PECYPCOB, a TaKKe YBEMYEHMIO SKCTINYATALMOHHLIX N3aepXex.

Mexay TeM OTeqeCTBEeHHasi NPaKTUKa 1 3apyBexXHbiV OMbIT CBMAETENLCTBYIOT, YTO MMEHHO B
HanpaB/ieHM aBTOHOMHOIO MHXEeHepHOro obecnedyeHna 3a NOCHeaHUe rofibi AOCTUIHYTb CepLes-
HbI@ YCMexu, NO3BONSIOLIME BbIPABHUTL YPOBHU KOMMOPTHOCTV MPOXUBAHUS B MHONBUAYAILHOM
XUSIOM AOME U B MHOFOKBaPTHUPHbLIX FOPOACKUX IOMaX.

B HacTosuee BpeMs WUPOKO MCMONb3YIDTCS KOMMNaKTHLIe YCTaHOBKM 3aBOACKOro M3roToBNEHUS
DNst OMMCTKM NPUPOLOHBLIX U CTOYHLIX BOA. Jnsi TennocHabxeHus npUuMeHsaioTCA aBToMaTu3InpoOBaH-
Hble CUCTEeMbI C CNONb30BaHVIEM BbICOKO3KOHOMMYHBIX TennoreHeparcpos Ha oprasn4eckom Ton-
nvBe, B TOM 4YUCNe Ha NPUPOAHOM rase C yTuwamaauuwein TennoTbl KOHASHCAaUUKW BOASHLIX NapoB
yXoOsimx rasos, umeiowme Boicokme KM, n akonormyeckue nokasarenm.

AnbOOM TEXHUYECKUX PEeLUEeHNA COCTOMT U3 NATH TEXHONOTUHEeCKUX YacTei: «BogocHabxexnue»,
«Kananuzauus», «TennocHabxeHue», «FazocHabxenue», «3nekTpocHabxeHue». B kaxaoi us HuX
pPacCMOTPEHbI BAPUAHTb! NMPUYUHLIMNMANbHBLIX TEXHUWYECKUX PelleHnii C NpUMeHeHneM pasiniHbiX TU-
OB COOPYXEHWIH, NPUBEAEHbL! CXEMbI YCTAaHOBKM 0O0PYAOBAHNS C TEXHUYECKMMUN XapaKTepmucTrKa-
MU, OTAeNbHbIe Y3Mbl NOAKIOYEHNA K NCTOYHUKAM.

TexHWn4Yeckune pellieHUa BbINONHEHb! [NA Pa3iNYHbLIX YCAOBUIA K2YeCTBa UCXOAQHOW NUTLEBON BOAbI
1 cOpOCa OUNLLIEHHBIX CTOMHBIX BOAI, FUAPOreoaorMyeckux YCoBuiA CTPOMTeNbCTBa, Buaa Tornimea,
cocTaBa norpebureneii, apxXuTeKTYPHO-MIAHUPOBOYHBIX PeteHU XUAoro aoma v 4p.

Cocrtas 1 cogepxatme anbboma onpeaensioTcs TeMu 3aadamu, KOTopbie NPUXoaMTCH peluartsb
npy NPOEKTUPOBaHWM aBTOHOMHbLIX CUCTEM BOAOCHaGXeHUs, KaHanuaauym, TennocHabxenus, ra-
30cHabxeHus n anexTpocHabxenns. ATo — onpeaeneHne pacyeTHbIX Harpysok, BuLI60p onTuMans-
HOrO BapvaHTa, pa3meiyeHne CoopyxeHnii, mogdop o6opyaosaHns # ap.

B TexHuMueckux pelseHusx He paccMaTpmsaloTCA BONPOCH! BbIOOpa NPUMEHEHU aBTOHOMHBLIX
WAN USHTPaNAN30BaHHbLIX CUCTEM, KOTOPbIE LOMKHLI B KaXAOM KOHKPETHOM CAlyvae pelwartsest Ha
OCHOB2HUW TEXHUKO-3KOHOMUYECKUX DACYETOB C Y4eTOM MECTHLIX YCIOBUIA. 3aech Mvitub npuseae-
Hbl METOAbl N CNOCOOL! PelleHns aBTOHOMHbLIX CUCTeM AN onpeaeneHust 3af4aHHbiX YCOBUA K
KOrpa BONPOC O Uenecootpas’HOCTM NPUMEHESHNS UX YXKEe pelleH.

Mpn 3TOM NpUMeHeHie aBTOHOMHOI CUCTEMBI MO OHON U3 OTPacny nHXeHepHoro obopyaosa-
HUSE HE O3HaYaeT, YTO BCE OCTaNbHLIE TaKKe AOMKHbI BbiTh aBTOHOMHbIMK, HanpuMep, MOXeT oka-
3aTbCs BNOMHE LenecoobpasHbiM 1 AKOHOMUUHBLIM, KOTO2 KaHamM30BaHue XUoro AoMa pewaeTcs

OT aBTOHOMHOW CUCTeMbl, a BOAOCHabxeHne — ot LEHTPanu3oBaHHOA 1 1.4.
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ns pasnuyHbiX CUCTEM MHXEHepHOro obecneueHns 3dHEKTUBHOCTL aBTOHOMHBIX CUCTEM MO
CpaBHEHMIO C UEHTPanU30BaHHbIMKU HEOANHAKOBA W 3aBUCUT OT MHOIUX KOHKPETHLIX YCnoBuii. Ha-
néonbwmni adpdekT goCTMraeTCs Npy CTPOUTENBCTBE aBTOHOMHbLIX CUCTEM TEMIOCHAOXEeHUs: CHN-
XeHue KanuTanoBROXeHui B 3...4 pasa, SKOHOMHOEe PpacxoACBaHWe TONAMBA 32 CYET MEeCTHOTO
perynMpoBaHus OTrycka Tenna, CokpalieHue MeTanfoBnoxexsnii B 5...7 pas, KpomMe Toro, otnagaeT
NoTpPebHOCTL B TEMIOM3ONALMOHHBIX U CTPOUTENBHLIX MaTepuanax, CTPOUTENLCTBE KOTE/IbHOM W
ap. OcobeHHo addeKTUBHO NPUMEHEHNE aBTOHOMHBIX CUCTEM TennocHabxeHns nNpu ucnonb3osa-
HUM NPUPOOHOro rasa (gaxe ons CeKLUMOHHON W MHOrO3TaXHOM 3acTpoiiku). KM ra3osbix aBToMa-
TU3NPOBaHHLIX TEMAOreHepaTopoB He ycTynaeT (a oTaenbHbiX 3apybexHbix 06pasLos NPeBoCXo-
ant) KMNA koTnos, yCcTaHaBnMBaeMbiX B KOTEJIbHbiX. JKOHOMMSA rasa Npy asTOHOMHOM BapuaHTe
TennocHabxeHnna [OCTUraeTcs M 3a CYeT OTCYTCTBMA Pacxoa TersioThl H2 CODCTBEHHbLIE HYXAbi -
KOTeALHOW, NOTEPb Tenna B TeryioBbiX ceTax, 6onee rmbGKOro MecTHOrC perynmpoBaHuns pacxoga
razsa, He CHUTas 3NEeKTPO3Heprun, pacxoayemMoW Ha nofayy TennoHocuTens. HecmMotps Ha 3To,
MMEeTCsl MHOMO NMPUMEPOB, KOr4a Npv HanuuyuM NpupoaHOro rasa Aia MHOVMBMAYANbHBIX XUAbiX
OOMOB NPOEKTUPYETCS LeHTpanM3oBaHHaa cuctema TennocHabxenus.

Mpoucwenume counanbHO-3KOHOMUYECKME M3MEHEHWUS B CTpaHe, yXxecrodenwe tpebosanuii
10 OYVCTKE CTOYHBIX BO/I, 3HaUUTENbHbIE 3arpPASHEeHUst BOAOUCTOYHMKOB, 0bilee yxyaleHue 3Ko0-
ruyeckon o6cTaHoeku B Poccun, MaccoBoe NosiBNIEHWe Ha PobiHKe UMNOPTHOro o6opyaosaxns, pocT
LieH Ha 3HEeProHOCUTENN 3HAYUTENBHO MEHSIIOT NMOAXO0MA K MHXEHEPHOMY 61aroyCcTpOCTBY 1 BLIZIBU-
raioT HOoBble TpeboBaHWA: NpUMeHeHVe aHeprocbeperalouix 1 3KONOrUUECKU YUCTLIX TEXHOROT A,
NOBbLILIEHWE CTeNeHNn OUUCTKU NPUPOAHBIX U CTOYHbLIX BOA, COKPaWeHne yAenbHbIX HOPM BOAOMNOT-
pebGneHns, NOBbILIEHNE HAAEXHOCTU QYHKUMOHUPOBAHNUS CUCTEM.

OKOHOMUR BOGbL! B aBTOHOMHbIX CUCTEMaxX BOAOCHAOXEHWA M KaHanusauuu Nno CPaBHeHUIO C
UEHTPaNM30BaHHbIMK CUCTEMaMU MOXeT [OCTUraTb MuHuMym 30 % 6e3 yxyauieHust caHUTapHO-
MrneHn4YeckKux yCﬂOBMﬁ NpoXuBaHUA.

B npeicTayIOUMX HOPMAaxX BOAONOTPEGNeHNa U BOAOOTBEACHNS B CKPLITOM BUAE 3aN0XEHbl He-
paumoHanbHbIii Pacxod U NOTepy BOAbLl B UEHTPANM30BaHHLIX CUCTEMAax, KOTOpbie COCTaBAsSioT B
cpenHem:

HepauuoHanbHbil pacxog — 10..20 %
norepu BOAbI — 5..10%

ABTOHOMHbBIE CUCTEME! BOJOCHAOXEHUS 1 BOAOOTBEACHUS MHOMBMAYANbHBIX XW/biX 4OMOB 06-
NapaloT PRAOM OCOBEHHOCTEH, BECbMa CYLLECTBEHHO BAMSIOWIMX HA YPOBEHb BOAONOTpe6ieHus v
BogooTeeaeHusn. Cioga OTHOCATCA NPeXAe BCEro COuManbHO-3KoHOoMMYEcKkue GakTopbl: Y A0MOB-
NafenbueBs BO3HUKAIOT NCUXOMIOrMYEcKne v matepmasnbHble coobpaxeHus, NpenaTcTeylowme Hepa-
LUOHAIbHOMY PacxOA0BaHUIO BOALI (HANPpUMeEp, AN OXNaXaeHWA, NONCCKaHUs Benba Npy CTUpKe u
«Ha APOTOK», NOANBA PaCTeHnit He NO GOPO3AKaM, a MO rPAAKAM 1 T.1L.).

MMeeTcs u PR YMCTO TEXHUYECKUX YCMOBWMA, KOTOpLble ASMCTBYIOT B HAMPaBNEHUW CHVXEeHVA
HepaumMoHaNbHLIX PACXOAOB U NOTEPL BOALL: 3TO OTCYTCTBME M3OLITOYHBLIX HArMoPOB B CUCTEME BOAO-
CHabXeHUs,, Manble NORYCKK HeAOrPeTOol BOAbI B CUCTEMAX ropsayero sogocHabxenusi, OTCYTCTBUE
yTe4ek B CeTax BOAOCHabXeHns » CaHUTaPHbIX Npubopax 3a cueT UX CBOEBPEMEHHOIO PEMOHTA 1 ap.

MNpusogumbie B anbbome TEXHUYECKME pEeLUeHUs CUCTeM UHXeHEepPHoro 0bopyaoBaHWa BbiNon-
HeHbl MPUMEHUTENBHO K UHAMBUAYANbHLIM XWUALIM JOMaM MaCCOBOr0 CTPOUTENLCTBA MIOWAALIO
90...120 M2, uto cooTteeTcTByeT DepepancHol uenesoi nporpamme «CBOW OOM».

BmecTe C TeM pacCMOTPEHHbIE TEXHUYECKIME pellerus MoryT BblTe UCTIONb30BaHb! U Afist AOMOB
Gonbweit nnowagaw.




Onsa HoBOrO CTPOMTENLCTBA Bbina NPUHNATA Kak Haubonee xapakTepHas ycagebHas 3acTpoiika ¢
y4acTkom nnouaabio 400...600 M2 u Gonee. 3To NO3BONSET UCRONL30BATL NPUAOMOBbIE YYaCTKV
3eM1 AN pasMeLieHnA Ha HUX COOPYXXeHWIA aBTOHOMHbIX CUCTEM.

Npu 3TOM paccMOTpeHb! CReayotmue TMibl AOMOB: OAHOKBAPTUPHbLIE OTAEALHO CTosWwme 1 6510-
KNPOB2HHbLIE ABYXKBAPTUPHBIE.

MpoekTbi Xunbix AoMoB 6binn npeacTaBneHb LHWMOMrpaxaaHcensCTpoi v o nToram KOHKyp-
ca, NPOBOAVMOIrO B paMKax nNporpamMmbl «CBOM [JOM», BKIIOYEHbL! B N3faBaemblit a1600M NPOeKTOB
MHAMBUAYANBHbLIX XWUbiX AOMOB.

CnegyeT OTMETUTb, YTO B AAHHOM anbbome TeXHWYECKUX PeLueHwui NPUBOASATCA B KayecTse
npuMepa TO UK UHOE UHXEeHepHOe 0G0PYAOBaHNE MM MaTepuasibl U X TEXHUYECKUE XapaKTepuc-
TUKW CO CCLINKOWM Ha PupMbi-NPON3IBOAUTENH.

Nonxyio nHdopMaumio 0 HomeHKnaType o06opyaoBaHus 1 GUPMax-NPOU3BOAUTEAAX MOXHO NO-
nyunTb B Kartanore «Poccuiickoe n 3apybexHoe 060pyaoBaHmue, pekoMeHayeMoe 4 CUCTeM BOAO-
cHabxeHus, kaHanu3auum, TennocHabXeHusl, ra3ocHaGXXeHns 1 INEeKTPocHabXKeHus».

Anbb0M TEXHUHYECKMX PELLSHWI pacCUMTaH Ha LWMPOKMIt KPYr CNeumanicToB, CBA3aHHbIX C NMpo-
€KTMPOBAHWEM U CTPOMTENLCTEOM MANIO3TaKHbLIX JOMOB, @ TaKXe Ha MHBECTOPOB-3aKa34uKoB, UH-
AVBMAYaNbHbIX 3aCTPONLLNKOB.

Pa6ora sbinonHeHa KONNekTuBoM B cocrase: [, P.Paburosny, C.B.Aragporos («BogocHabxeHwe»),
W.lU.Ceepanos («Kananusauus»), T.A.Boskoea («TennocHabxeuvie»), A.C.Usapuman («asocHat-
Xenwe»), H.B.®egoposa, A.K.Cokonsckmii, B.l1.XapuroHoB («3nexTpocHabxeHue»).

ABTOHOMHDIE CETU N COOPY)XXEHUS
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FEHIJIAH YYACTKA OAHOKBAPTUPHOIO XWUNTOro AOMA

1 — ONHOKBAPTUPHLM XUOKN AOM ~——— [ ——— ra3sonpoBOA HM3KOrO AABNCHUS
2 — x036n0K

3 — 3naHne aU3enbHOM NEKTPOCTAHUMM —— K — KaHanu3aumoHHas GeTb

4 — pesepsyapHas yCTaHOBKa — B ——  BOAONPOBOAMAS CETb

5 — TpybuaTthit konogeu (CKBaxuHa)

6 — YCTaHOBKa OYNCTKM CTOYHBLIX BOA, —— W1—— Bo3aywHas unu kabenoHas nun-

7 — KOHTPONbHLIA Konoaew, HUA Hanpsbkedvem oo 1 kB
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FEHMJIAHBI YYACTKOB ABYXKB APTUPHOTI O XWJIOIO AJOMA

1 — ABYXKBApTUPHLIM XWNOW A0M 6 — cenTuk B BOAONPOBOAHAN CeTb ——e W1 =————  BO3gywiHasi usm kabenb-
Hast IMHUK HaNPSOKEHVEM
2 — x036n0K . po 1B
7 — NONs NnoA3emMHoMN bunbTpaunu
3 — 3gaHne an3enbHON 3AEKTPOCTaHUMKn —_—K KaHa/msauuoHHasa ceTb — QO w— KONogel Ha ceTv
8 — dunbTpylowas kaccerta
4 — pesepByapHas yCTaHOBKa CXKMXEHHOTO rasa
5 — 6annoHbI CXVOKEHHOrO rasa 9 — TpybuaThiit Konogeu, r rasonpoBOp, HU3KOrO AaBneHus




BOAOCHABXEHUE

OBLUME NONOXEHUS

ABTOHOMHbIE CMCTEMb! BOAOCHAOXEHMA YCTPanBaoTCR NPU OTCYTCTBMM LIEHTPaNM30BaHHOI0 BO-
AOCHabxenus,

AsTOHOMHas cucrema BogocHabXeHna coCTOMT M3 BoA03a60PHOro COOPYXeHUs, BOAONOAbEM-
HOW YCTaHOBKW, Perynmpyiouiein eMkocTv (maponHesmobaka unm GesHanopHoro oTkpuIToro 6aka),
passoaALUMX HAPYXHbIX TPYOONPOBOAOB, BHYTPEHHE! ceTu.

Kpowme Toro, npu HeoGxoauMOoCTH aBTOHOMHas CUCTEMa AOTNOAHASTCS YCTaHOBKaMu A1l OUUCT-
Ky 1 (Mnn) obessapaxusaHis BOAbI.

KavecTso BOAb!, NOAaBaeMOV aBTOHOMHbLIMM CMCTEMamMi, ROMKHO COOTBETCTBOBaTL TpeboBaHn-
sim CanlvH 2.1.4.559 — 96 n NOCT 2874 — 82*.

Mo cornacoBaHuio C MECTHbIMU OpraHaMu roccaHanNMAHaA30pa AOTIYCTUMB OTAENLHBIE OTCTYN-
NieHMA OT HOPMATMBOB NO OPraHoNenTUYeCKUM nokasartensam (UBETHOCTb, MYTHOCTb, XECTKOCTb,
HEKOTOpbie apyrue).

PacuetHbie pacxoab 80ab onpeaensioT no CHull 2.04.01-85* «BHyTpeHHWi BOAONPOBOA U Ka-
HaM3auvn 3aaHuii» U yUUTLIBRIOT HOPMATUBHOE BOAONOTPEONEeHUe, YMCNEHHOCTb XUTeNen, YNCHo
¥ TUMbi CaHUTapHbIX NPUGopPos 1 apyrue GakTopsl.

Ana oaHO-, ABYXKBapTUPHbLIX XWAbIX AOMOB C YUC/IOM XuTeneit ot 3 no 8 uenosek pacueTHbie
pacxonbl BOAb COCTABARIOT (OpueHTNPOBOYHO) oT 0,5 o 0,9...1,0 M3/u.

B kayecTBe MCTOMHUKOB, KaK NPaBWIO, UCTIONLIYIOT NoA3eMHbie Boaw!. MpeanouTteHne cnepyet
OTAABATL BOACHOCHLIM FOPUSOHTAM, 3BLMILSHHLIM OT SArPAHEHNS BOROHENPOHMLIASMLIMY FIOPO-
Jamu.

B xauectse B0103a60PHBIX COOPYXEHNI 0BLIYHO MPUMEHSIOT MenKoTpybuaThie Konoaub: (Ckea-

XWHbI) UM LIAXTHBIE KOMOALB!, NOCAEAHUE — NPWU HErNYGOKOM 3asieraHum BOAOHOCHOIO FOpU3oHTa
(B0 20...30 m).

BOD.OSaGOprle COOpYXeHnsa AOMXHbLI pasMewlaTtoCa Ha He3arpasHeHHsbIX n Henoavonnse-
MbIX y4Yactkax, Ha pacCTOaHWUKW, KaK npasuno, He meHee 20 M OT UCTOYHUKOB BO3MOXHOTO

sarpaaseHmna (yOOpHbIX, KAH2NM3aUMOHHbBIX COOPYXEHWU 1 TpYGONpoBOAOB, KOMMOCTHLIX 1ITa-~
Geneit u 1.n.).

CxeMbl aBTOHOMHOIO BOAOCHaGXeHVsi MOryT GbiTb K1acCMdUUMPOBaHbl Kak No CocTaBy M TURY
OCHOBHOIO 060PYAIOBaHMSI, TaK M NO MECTY Ero PacnofOXEHUS, 8 UMEHHO:

C NPUMEHEHNEM rMAPONHeBMaTUUECKMX U 6e3HanopHbIX (OTKPLITLIX) 6aKos;
C UCTIONIb30BaHMEM MOTPYXHbIX, FTOPU3OHTaNbHbLIX, BEPTUKANbHLIX U IPYTMX HACOCOB;

€ pasmeuieHneM 060pyaoBaHuA HENOCPEACTBEHHO B BOR03a6OPHDLIX COOPYXEHUsIX, B NOA3EM-
HbLIX KaMepax, B MOMELIEHNU XUAOro AoMa.

MorpyxHble ueHTpoGexHbie v BUGpaumMoHHbIe HacOoChli PasMelaloT HernoCcpPeacTBeHHo B BO-
£03a60PHBLIX COOPYXeHUsX. Hacockl APYrvxX TUNOB 1 MMAPONHEBMOBaKy MOMyT pasMeLlaTbcs B no-
MeLLeHNN XUNOoro aoMa (Ha 1-m aTaxe wiv B NOABAsE), B LWAXTHOM KOMOGUE MM B NOAZEMHOM
Kamepe Y KONoALA UAN CKBXWUHb!.

BesHanopHbie 6akM pacnonaraioT B MOMELLEHNIM XUNOro A0Ma Ha OTMeTKax, obecnewmBaloLLmX
Heobxoanmbii HaNoOp B cucTeme.

MpponHeBmo6akn, a Takke arperathl «Hacoc — ruaponHeemobak» anst ynobcrea akcnnyarta-
LUK 1 KOHTPONS NPEANOYTUTENLHO PasMellaTh B NOMELLIEeHUN XUNoro AoMa.

BoaoouncTHbie U (nnun) o6e3zapaxusaiouie YCTPOACTBA JODKHL! Pa3MELLaThCa 8 NoOMeULeHUN
XWUnoro aoma.

Mpy BLIGOPE ONTUMANLHOW CXeMbl BOAOCHABXEHUA ANA KOHKPETHLIX YCAOBUA CReayeT YYuTbl-
BaTh, YTO NPV BO3MOXHbLIX HEHOPMUPOBaHHLIX Nepebosnx C anekTpocHabXeHNeM XunbIX 4OMOB Npea-
NOYTUTENbHBE CXeMb! ¢ Ge3HanopHbiMK (OTKPLITLIMKY) Hakamu, obecneunsalolme NOBLILLISHHYIO Hag-
€XHOCTb paboTbi CMCTEMbI BOAOCHAGXeHNS.

B 1ex cayyasx, Korga KayecTso BOAbL! UCTOUHMKA HE COOTBETCTBYET HOPMaTUBHLIM TpebGoBaHu-
fIM, CUCTEMA BOJOCHAbXeHU AONOAHNIETCS YCTPOACTBAMM AN OYUCTKY M (Mnu) 06e33apaxmnsaHns
BOAbI.

Ana obessapaxvusaHus BOAbI PEKOMEHAYETCS UCMONb30BaTh GespeareHTHLIe yeTaHOBKM GakTe-
PULUMOHOO U3NYHEHUSI, HE YXYALLIAIOWME OpraHonenTMIeckue CBORCTBa BOALL.

YcTaHoBKW, MCNONL3YIoUMe peareHTsl (0OBIYHO X1OPCOoAEpXAlUVE), MOTYT NPUMEHATLCH NIPY
cneumansHoM 06ocHOBaHUN.

OuucTKa BoAH! vaile Becero TpebyeTtcs ans ynaneHus nabuiTouHbIX KOHUEHTpaLUWi Xenesa, co-

Jlew XeCTKOCTH, pexe — AN yaaneHusa maprasua, oTopa, CHuxXeHus obiieit MmHepannsaumn (co-
neconepxaxuns).

Jns aToi uenam MOryT GbITb UCNONBL30BaHbI YCTAHOBKY, pa3MmeilaemMbie Ha BBOAE B A0M 1 obpa-
6atuiBaioume BeCb 06bem NocTynalowe BoaLl, UAW YCTAHOBKM <y KpaHa», oGpabaTsiBalowme soay
Yy KOHKPETHOrO caHuTapHoro npubopa.

Takue BOAOOUYUCTHLIE YCTPOWCTBA MCNOSL3YIOT PA3NUYHBbIE METOAbI OYMUCTKY (MOHHLIA OOMEH,
cop6umio, GMNLTPOBaHUE Yepes CUHTeTUHECKue MeMOpaHbl ¥ AP.) 1 BLINYCKAIOTCH KakK OTevecTBeH-
HbLIMK, TaK ¥ 3apy6exXHLIMU NPON3BOAUTEASMM.

Mpwu 1#e06x0AMMOCTV BOAOOUUCTHBLIE YCTAHOBKM MOTYT AOMOMHUTENbHO OCHaWATLCA BakTepu-
uMaHbIMKM naMnamm ans obessapaxusaHns BOAbL.
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CXEMb! BOAOCHABXEHUS XXWI0ro A0MA

CXEMA BOOOCHABXEHUS C PASMELLEHUEM
UEHTPOBEXHOIO HACOCA ¥ TMAPONHEBMOBAKA

B LWAXTHOM KONOAUE

i = 2
OuHamnueckunin ,}/
YpPOBEHb ‘A‘,_L
¥
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1 — xonogel; 2 — scackisanowmi Tpybonpoeoa; 3 — Tpy6onposog k notpeburensm; 4 — Hacoc; 5 —

rupponHesmo6ak; 6 — nNpuemHoili Knanas ¢ CeTKoM

CXEMA BOOOCHABXEHNS C PASMELLEHVEM
UEHTPOBEXHOIO HACOCA B LLHAXTHOM KONOALUE
1 rnaPONHEBMOBAKA B XW/IOM IOME

.
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1 — konoaeu; 2 — scacuiBaowui TRY6onposoa; 3 — HanopHbit TpyGonposos; 4 — Tpy6onposog K nNoT-
peburenam; 5 — Hacoc; 6 — rpponHesmobak; 7 — NPUEMHLIN K1anaH ¢ ceTKon




CXEMA BOOOCHABXEHUS C PASMELIEHMEM MOMPY>XXHOIO HACOCA B CKBAXUHE
M rMaPONHEBMOBAKA B XKWJTOM AOME

i JJ‘.& |

1 — ckBaxuvHa; 2 — NOrPYXHOM HACOC; 3 — OrONOBOK CKBAXWHbLY; 4 —UaPONHEes-
mobak; 5 — Tpybonposog, k notpeburensm; 6 — bunsTp

CXEMA BOAOCHABXEHUA C O4YUCTKOM BOAbI




CXEMA BOAOCHABXEHWA C PASMELLEEHMEM NMOrPYXXHOIMO
BUBPALUMOHHOIO HACOCA U TMAPOMHEBMOBAKA
B LHAXTHOM KONOAUE

Hil

1 — BuBpaumoHHbIt Hacoc; 2 — ruaponHeemobak; 3 — wnanr; 4 —anexkrpokabens;
5 — nopsecka Hacoca; 6 — Tpybonposog k notpeburenam; 7 — xonoaew,
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CXEMA BOAOCHABXEHNSA C PABMELLEEHMEM MOMPYXXHOMO
BUBPAUMOHHOTO HACOCA B CKBAXXUHE U TMAPONHEBMOBAKA
B NOA3EMHOW KAMEPE

v/

!

3
1 — ckBaxwHa; 2 — NOrPYXHOI HACOC; 3 — OrONOBOK CKBAXWHbE; 4 —TVAPONHER-
mobak; 5 — Tpybonposoa k notpeburensm




CXEMA BOAOCHABXEHUSA C PASMEWEHMEM HACOCA
1 rtAPONHEBMOBAKA B XKMIOM IOME
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1 — NpUEMHBIA KNanaH ¢ CeTkoi; 2 — Bcachisaowmin Tpybonposoa; 3 —Hacoc; 4 — rmapo-

nueemobak; 5 — Tpybonposog k notpeburensm; 6 — konopey,

CXEMA BOJAOCHABXEHWUS C BESHANOPHBIM (OTKPbITbIM) BAKOM

1 — BUBPALMOHHLI HACOC; 2 — BOAOHANOPHLIA BaK; 3 — NONNaBKoBbLIM knanaH; 4 — anex-
Tpokabens; 5 — wnavr; 6 — Tpybonposoa, K noTpebutenam; 7 — nopeecka Hacoca; 8 —
o6parHblii knanaw; 9 — konoaeu
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BOJO3AB0OPHAS! CKBAXUHA

BOAO3ABE0PHASA CKBAXUHA

TRRVAY

NN NN NN

L LLL

NONVONONNNANNN

1000

1 — OTCTOMHNK dunbTpa; 2 — GunbTp (pabouas Yacrs); 3 — Han-
bunsTposas Tpy6a; 4 — canbHuk; 5 — cTeBon; 6 — HanNpaBnAW-
wias TPy6a (KOHOYKTOp); 7 — yoTbe

H, — rnybvHa Boasl B CKBOXUHE

NPAMEP YCTAHOBKW SNIEKTPOHACOCA B CKBAXWHE

35

77

7

3

—

]

.......

1000

]
1 m
1

)

Dmax

==

1 — 3NEKTPOHACOC; 2 — ToKONOABOAAWMA kabenb, 3 — BOAO-
MOALEMHbIN TPYOONPOBOM, 4 — repMeTUYHbIN OroNoBOK; 5 — TPeX-
XOA0BOM KpaH; 6 — MaHOMETP; 7 — 3anopHas apmarypa

B — rnybuna ycTaHOBKY Hacoca




LUAXTHbIA KOJIOAEL U3 CEOPHbIX XXEJIESBOBETOHHbIX KOJIELL

LUAXTHbBI? KONOAEL, U3 CEOPHbIX XENIE3OBETOHHbBIX KONELL

I-1
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1 — cTBON KONOAUA; 2 — OroROBOK (HaaleMHan YacTb); 3 — KameHb, rpasuil, webexb (kpynHbiit); 4 —
rpasui (cpepHnit); 5 — Necok KpYNHO3EPHNCTDINA; 6 — rMnHAHbIN 3aMOK; 7 — BOGOOTBOAHANR KaHaBa; 8 —
BEHTUARLUMOHHAS TPy6a

TpyGuaTsbie Konoaub! (80403260pHLIe CKBKMHBLI) CYXaT 41 npuema 6e3HanopHbIX U Hanop-
HbIX NOA3EMHBIX BOA.

BogosabopHan ckeBaxuHa COCTOMT U3 CTBONA, YCTbA M BOAONPUEMHOM 4acTn. HeycTomumsbie
nopoAb BOAOHOCHOTO MNiacta BOAONPUEMHOW YacTy 3aKpennsioTes GUnLTPamMu PasnvuyHbLIX TUNOB:
AbipYaTbiMK, WeNeBbiMK, CeT4aTLIMU, MpasniiHbiMK 1 gp.

dunuTp (PUNLTPOBas KONOHHA) COCTOUT U3 CREAYIoLMX YacTel: paGoyelt YacTH, OTCTONHVKA U
HaadUNLTPOBOI TPYOLI. Pabovas yacTs (COGCTBEHHO GUNLTP) CAYXUT IJ18 NPUemMa BOAb U3 BOAO-
HOCHOW NMopoabl, 8 OTCTOMHUK (OTPE3OK rNyxoi Tpybbl gnuHoi 1...2 M) — ans c60pa BLIHECEHHbIX
yacTuy, necka. HapdunbTposas TpyGa nNpeaHasHaveHa ANs conpsxkeHust GUNbTPa ¢ aKcnnyaTaum-
OHHO KONOHHOM 0BCcaaHbIX TPYD NOCPEACTBOM canbHuKa.

B cetuatbix GrnbTpax GuibTpyowmM MOKPLITUEM CRYXXMT UnLTPOBast CETKa, ONUPAIOLLASICA Ha Kap-
Kac, — cTanbHyo nepdoprpoBaHHYIo TPyGy. OTBepcTys B TpyDe ROTKHL! MeTb anameTp 15...20 mm
1 PacnonaraTbCa B LWaxXMaTHOM NopAake.

LaxrHbte konoaubl NpegHasHayeHbi Ans 3abopa BoAb! M3 BOAOHOCHBIX FTOPU3OHTOB, 3aneraio-
wux Ha raybune no 20...30 M. KperineHme CTEHKM LIAXTHBLIX KOMOAUEB KPEenaT Xene3obeToHHbIMK
xonstiamm Kii-10-9 (D,=1160 mm, D,=1000 MM, H=900 mm), Tomumsa konsua 80 mm, 6eToH knacca
B15. BoponpuemHast 4acTe KOAOALA COCTOMT M3 MPpaBUAHO-NIECYaHOr0 TPEXCNOHOro GunbTpa.

HwxHsas yacTb (oronoeok) npeacraenseT cob60i KOHCTPYKUMIO, BO3BLILLIAIOULYIOCS Hag nosep-
XHOCTbIO 3emnu Ha 0,8 M, npeaHa3HaYeHHYIO ANA 3aWMTH KOAOALA OT NONaaaHMs B Hero sarpssHe-
HMii, OT NPOMEep3aHnA B 3uMHEe BpeMs, Anst co3panma yaoGeTe Npu akcrutyatauvn. B BepxHeit
YacTM KONoAUA, BOKPYr CTBOfIA YCTPavBaeTCs rMHSHLIA 3aMOK rmybuHoit 1,5 m, nsonnpyowmii
BOAlY KONOAUA OT 3arpPsA3HEHNUA NOBEPXHOCTHLIMK BOBAMM.

MosepxHOCTL 3eMnK BOKPYr KOMOALURA MIaHMPYIOT C YKIOHOM OT KOnoAaua. Bokpyr konoaua yc-

TpavusaeTCa OTMOCTKA M3 rpaens, iebHa wim achansra. OronoBok KONOAUA 3aKPLIBAETCH KPbilil-
KOW.
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MPUMEP PA3SMELLEHNS HACOCA B LUAXTHOM KOJIOOQUE

NPUMEP PASMELLIEHVS B KONOOUE
BEPTUKANNLHOIO HACOCA TUMA «ATULENb»

‘44‘ ‘} ¢.

1 — WaxTHLI Konogew; 2 — Hacoc «Arnaenb»; 3 — HariopHas Tpy6a; 4 —scacuisaiowan Tpyba;
5 — npVeMHbIit KnanaH; 6 — GUNLTP; 7 — FANHAHLIA 3aMOK; 8 — NecTHULA; 9 — BEHTUARUVOHHAR
Tpy6a; 10— BOROOTBOAHAR KaHaBa; 11 — anexTpuyeckuit kabenb; 72 — wkad ynpasnexus; 13 —

[EepeBsHHas KpbiwKa; 14 — obpaTHbiit knanax




CXEMbl BOOOCHABXEHNA N3 CKBAXWHbI (KOSTOALIA)
nPY NOMOLWY OBOPYAOBAHUA ®UPMbI «PYHOADOC»
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1 — norpyxtoin Hacoc Tuna SP, JS; 2 — anexrpoa, (aarunk yposHsa) «Maccar; 3 — aneKTpoa

{aaTumx yposHs) «Otkn.»; 4 — 9nEKTPOR, (AaTunk yposHsa) «Bkn.»; 5 — xabenb anexTpoa-

Hbil; 6 — kabenvhan mydTa; 7 — xabenb NOABOAHLINA; 8 — XOMYT kabens; 9 — TpocC u3

Hepxasewowen crany; 10 — sogonogbemHan Tpyba; 77 — BEHTUASLMOHHLIA O6paTHLIN

knanau; 12 — yganutens BO34yxa; 13 — patunk pasnenuns (tun FF4); 14 — 6ax nHesmorma-

pasnunueckuit; 15 — xoMyT Kpenextbiv (0ronosok); 16 — anexTpoceTs; 17 — wkad ynpas-
nenua (PDL, PKZEL, HydroControl); 718 — norpeburens

1 — norpyxHoi Hacoc Tuna SP, JS co BCTpOeHHLIM 06paTHLIM knanaHoM; 2 — kabenwHas

mydTa; 3 — kabenb NOABOAHLIN; 4 — XOMYT kabens; 5 — Tpoc us Hepxaselowein cramm; 6 —

soAonoabvemMHan Tpyba; 7 — XOMyT KpenexHui (Oronosok); 8 — anextpocets; 9 — wkad

ynpasnexus (PDL, PKZEL, HydroControl); 70 — cuctema perynnposanus AaBneHun (Mem-
6pamubi 6ak, AaTuuK pasnexns, masomeTp); 11 — notpebutens
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NMPUMEP PASMELLLEHUA BOAONOABEMHbBIX YCTPOMCTB

MPUMEP PASMELLEHUA MTMAPONHEBMATUMECKKX
YCTAHOBOK BY-45 U BY-1,5-19 B KOJSIOQUE

8
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TIPHAMOK 2000 . axTHbif Konogey,
! /
111000 }
K 6roky ynpasnexus
== —
2 3 4
g K rwppoakxymynsvopy 5
13 D e ol
8 ©
2 1 K Gaoxy ?
= — ynpagners - "
F) = ° eqgip= 7
l B cems - B g
2 % K passopsueit
é s -)-m
o) ©
x
8_,___@ e
P %

1 — Hacoc «Arngenb» uam «Mansits; 2 — rupponHesmobak; 3 — 610k ynpaenexus; 4 — maromeTp; 5—

DATYVK pene BpemeHn; 6 — BEHTWAL Ans Hakauku BO3AyXa; 7 — CroH 3/4"; 8 — seHtvneb 3/47; 9 —

wryuep; 70 — xonTtpraika 3/4™; 11 — vpoimuk 3/4"; 12 — soponoasoasumia natpyox; 13 — sospyw-
Han Kkamepa; 74 — xupgkocTHas kamepa; 15 — amadparma

HACOCHbIE YCTAHOBKU BY-45 1 BY-1,5-19
(3asog-usrorosurens — AO «Kyprarvcenbmaiu»)

TEXHUUYECKAS! XAPAKTEPUCTHKA

Haumerosanve 3Havenve

BY-1,5-19 BY-45
Mopaya B HOMWHANBLHOM pexume, 0,000417 0,00028
M%/C (M3/u) (1,5) (1,0)
Hanop HoMuHanbHbLIA, M BOA. CT. 19 45
BMecTMMOCTb rnapoakKymynsitopa, M3 0,023 0,023
MakcumaneHoe paboyee pasneHue B 215 215
rmapoakkymynsitope (u3burrouHoe), kMa
(xrc/cm?)
Tun Hacoca LieHTpoGexHbiit ONeKTPOMarHUTHLIN

«Arvaenss BUOPALMOHHLIN
«Manbiuu»

Morpebnsemas MOWHOCTL, BT 400 220
Hanpsoketne cetu, B 220 220
Macca yctaHoBku, He Gonee, kr 35 27




NPUMEP PASMELLLEHUA BOAONOALEMHOW YCTAHOBKM

XHUJ0ro oAOMA
3000 HacocHas yctaHoexa «pyHadoc TMIAPODKET» asnsetcs asromatvyecku paboTaiowmm ar-
I-1 peraToM, KOTOPbIH BKIIOYAETCH U BLIKTIOHAETCS B 3aBUCUMOCTY OT AasneHnsl BOAbl B FMAPONHes-
mobBake.
Arperat NPUMEHNAETCS AN MHAMBUAYANLHOrO BOROCHAGXEHUS XUAbIX JOMOB.
Ha Bogopasbop
@ 25
y Pabovast xapaKrepnucTvka yCTaHOBKW ussﬂ:;:ﬁ:ﬂ JP-5 JP-3
§ MakcumanbHas nogaya soabi M3y 1—3,4 0,5—2,5
@ MaxcumarnbHbii Hanop M 38 —20 28 — 15
MakcumarnbHas BbICOTa BCAChiBaHUsA M 8 5
Bagog §°ﬂ°"p°‘3°ﬂa . \HACOCHAH YCTAHOBKA Hanpsixexve/yacTtora B/Ty 230/50 230/50
> . ﬁi?;;g.opasﬁop MoTpe6nsiemas MOLWHOCTS Br 750 650
N
DPATMEHT NNIAHA (/ 'mpponHeBMoGak n 50 50
: . =733 Macca KT 23,2 18
B : 3
N ,530 Komrnekraums
0,600
.I-T— :t T I Hacoc 1 wr,
' 'mpponHeBmMobak BMeCTUMOCTLIO 50 n 1 wr.
1 e——— CnupantHeiit BCaChIBAOWMIA WNAHT ANAMETPOM
25 MM ANVHON 4 M, C NPUEMHBIM KNanaHoM 1 wr.
A TUIAH I STAXA To xe, AnvHOM 8 M 1 wr.
T [ ! @ MpuemHbIl Knanaxs auaMeTpom 25 Mm 1 wr.
g el
S S
o) o
® § % 8 cets Hogonposona @ 25
Q
gl 42 1@
P~ LHACOCHAFI YCTRAHOBKA « PYHADOC»
g |
N
(8]
NN ®
N e
8400 _l
® ®
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MPUMEP PASMELLUEHUSA NOABEMHOW YCTAHOBKM B MOABAJE

LOBYXKBAPTUPHOIO XXWJTIOIO IOMA

CXEMA NOJA4M BOAb!
5
X

)

380

850

Ot Bopo3abopa @ 25— 32

240
L

\

T747777 77777777777y 7%/77, 770 77777777777787777777777777777

400 320 380

|
\s

Ha soaopas6op & 25—32

1 — uenTpobexHsil ropuacHTanbHbui Hacoc CH-12 «MpyHadoc»; 2 —sanopHas apMarty-
pa; 3 — pene pasnenus; 4 — rupponHesmobak V = 60 n pupmul «Bapem»; 5 — maHomeTp;

6 — TpybonpoBeog K noTpedurenio

TexHuueckas xapakrepucTvka Hacoca CH-12 pupmbl « pyHadocs:
nopaya — 1,0; 1,5; 2,0 M3/4;

Hanop — 30...50 m;

camoBcacsiBative — A0 8,0 m;

MOWHOCTL auratens — 0,25...0,75 xBr.

TexHnyeckas xapakrepuctvka ruaponHesmobaxa LS-60 pupmbt «<Bapem»:

BMECTMMOCTb — 60 n;
anameTp — 380 mm;

BbicoTa — 850 mm;
MaKCHUManbHbIV Hanop — 80 Mm;
MUHUMaNbHBIA Hanop — 20 m;
HarnopHbLIM NaTpybok — 25 MMm;
macca — 17 kr.

8400

b

®

MIAH HA OTM. -2,420; -1,260

BT vx-.LJ

TLLLELO 1417,
2,420]

S\\\
Ot Bogo3abopa & 25—32

3000 4200 3000
10200

® @ ® O

Ha sogopasbop @ 25

DPAFMEHT TJTAHA MOABAIA ,4/

L [
2 25 S
TennorexHeparop
<
<
~
uaponsesmobak V = 60 n AY
Hacoc «'pyHadoc» )
|
' g
——— ki
Ot Bogo3abopa @ 25—32




MPUMEPbI PASMELLLEHUSI BOAOO4YMCTHbLIX YCTAHOBOK
B XWJIOM LOME
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CXEMA PA3MELLEHNS YCTAHOBKW ANSA YOANEHWA XXENE3A
¥ MAPTAHUA NPOU3BOAUTESTBHOCTLIO A0 1,2 m3/4

1 — rupponHesmobak LS - 60 smecTumocTsio 60 5n; 2 — punbtp BTF-1 ¢ 6nokom ynpasnenus; 3 — duns-
TpYIOWan 3arpyska; 4 — UCXoAHas BOAR; 5 — ounuleHHas Bopa; 6 — cBpoc B kaHanusauwo; 7 — obsoanas
nnHuS; 8 — B cUCTEMY BOROCHaGXeHWs

CXEMA PASMEULEHWA YCTAHOBKK ANA YMArYEHUA,
OBE3XENE3NBAHWSA 1 OBE33APAXMBAHWA BOAbI
NPOU3BOAUTENBHOCTBIO A0 1,5 M3/y

1— mmpponHeemobak LS - 60 smecTuMocTsio 60 n; 2 — conepactBopuTents; 3 — dunsTp MTF - 0,75 ¢ 610kom

ynpasnenus; 4 — dunbTpylowan 3arpyska (MoHoobmennan cmona); 5 — 6akrepuumansbiin annapat BAKT-1;

6 — ucxopHas sof1a; 7 — OuMLLeHHas BOAA; 8 — c6pocC B kaHanuaaumio; 9 — o6soaHan fnnHus; 10 — B cucTemy
BOAOCHAGXeHUs

B xayectse npumepa B cxemax UCNONL3OBAHO 0GOPYAOBaHuWe, NOCTABASEMOE CReayioLmMMm
$upmammn: Poccwiicko-amepukaHckoe npeanpustue «PASCK» (BofooumMcTHBIE GUnbTPLI, conepac-
TBOpMTEND), 3-4 «KOMMYyHanbHrK» (annapart BAKT-1), dupma «pyHadoc» (rugponHesmobac).

19




NPUHUMMUANBHARA CXEMA BOROOYNCTHbLIX YCTAHOBKA CS-2

YCTAHOBOK CUCTEMbI <HUMBYC» NMPOU3BOOVTENBHOCTDBIO A0 60 n/cyT
YCTAHOBOYHAH CXEMA
3
Moctynaowas eona —
A B B T il E : .
1
I r
Apexax 6 === 1]
T
1
== "
[}
__.m._. 2 1 u

1, 2 — yronbHbie GUNLTPL; 3 — 06PaTHOOCMOTHHECKUI MOAYSb; 4 — 6aK AN XPAHEeHUs! OYMLLEHHOW BOALI;
5 — or marvicTpanu; 6 — K gpexaxy

OBLLUNI BUR
A — npegsapuTeibHbiv GUALTP ANS 3a4ePXaHuA B3BELEHHbIX YacTul, (ycTaHasnusa-
€TCcs NPY HeoBXoAUMOCTH)
b — Hacoc (ycTaHasmsaeTcs TOsIbKO NPY HeJ0CTaTOUHOM AasfieHNN NoJaBsaemMon BOAbt)
B — duMAbTPL! C IPaHYNMPOBaHHbLIM aKTUBHBLIM YIeM ANs NePBUYHON N OKOHYaTeNbLHON X
OMMCTKM
I — aBTOMaTU4ECKIU OTCE4HOM KnanaH (3akpbiBaeTcs Npu 3anonHeHnn BOA0BO3AYL- NMpumeyanns.
Horo Gaka)
[l — MOpYNb C 0BPATHOOCMOTHHECKOH MEMBPaHO# 1. YcTaHosky o6ecne4nBaioT ounc-
E — 06paTHbiii KnanaH, No3eonsiowmin BOAE ABUMATLECS TONLKO OT Moayns [l k 6aKy 1 { TKY BOAb! OT PACTBOP@HHLIX XUMMISC-
XX — BOAOBO3AYLWHBIA 6aK A4ns XPaHEeHNA OYULLIEHHOW BOAbI /_"'\" KNX CoeAuHeHwA, Npu oTom Ha 85 —
~ _ 90 % CHUXAIOTCS CoOAepXaHve xenesa,
3 — BOAOPa36OPHSLIA KpaH ,@ mapratua, $Topa, XecTkoCTs U Ap., a
TaKke obuias MuHepanuaaums.
t:j’ 2. CocTtas OYNCTHbIX 3/1eMEHTOB MO-
: ! XET MEHATLCA B 32BUCUMOCTH OT Kauec-
TBa NCXOAHOM BOADI.
.




BE3HAMOPHbDIN PEIMNYJIMPYIOLWWUNA BAK

OBOPYJOBAHUE BOAOHANOPHOIO BAKA
NOME3HOM BMECTMMOCTBIO 150 n
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1 — nopawwas Tpy6a; 2 — pacxopHas Tpyba; 3 — crniyckHas Tpy6a; 4 — curnancHas Tpyba;

5 — nepenusnaa cnyckHas Tpyba; 6 — B0acOTBOAHaA Tpy6a ¢ noaAoHOM; 7 — NOALACH U3

OUMHKOBAHHOIO Xenesa

Y3EJT YCTAHOBKU C/TMBHOM BOPOHKM
AN PA3PLIBA CTPYU

500

300

1 — BOAOHANOPHLIA 6ax: 2 — nopagoH; 3 — cnyckHas TpyGa; 4 —
nepenveHas Tpyba; 5 — CAMBHAN BOPOHKA

Bak cnyxur ana cosgaxms 3anaca BoALl B CUCTEMe BHYTPeHHero Bogonposoaa.

BoponanopHuiii 6ak o6opyayeTcs nopalowum, pa3soasiiMM, NEpenBHbIM, CNYCKHLIM, CrB-
HbIM ¥ CUTHANbLHLIM TPYGONPOBOAAMM, a TAKKE CHbEMHBIMK KPbilLIKami.

Ans coemecTHol pabothl 6aka ¢ BOA03260PHLIM YCTPOICTBOM B HEM YCTaHaBnMBaeTCs pene
ypoBHA. Mpun onopoxHeHnu 6aka 40 HUXHErO YPOBHA pene aBTOMaTUYeCcKy BKIOYaeT Hacoc U OT-
KAIOYaeT ero npu AOCTUXKEHUN BePXHEro YPOBHS.

Mpw oTCYTCTBUM aBTOMATH3ALUMKN NPOKIANLIBAIOT CUrHANLHLIK TPYGONPOoBOA AnamMeTpom 15 mm,
KOTOPbIA OTBOAAT K PaKoBUHE (MOike). Hacoc B 3TOM Cliydae BKAIDYZETCH U OTKNIOYAETCH OT KHO-
MIOMHOrO nyckarens.

Bak usrotasavsaeTcs U3 IMCTOBOWM CTanNM TONWMHOM He MeHee 4 MM. TPOTUBOKOPPO3UOHHAS
3awmTa 6aka: rpyHToBka XC-010 N0 OneckOCTPYWHOW MOBEpPXHOCTV M 4 cnost amamm XC-710 ¢

obueit TonwmHom NokpbiTus 130 MM (cornacosaHo ¢ FoccaHanmaHaa3opoM Ans 6aKoB NMNTLEBOM
BOABY).

PACXO4 MATEPUAIOB HA BAK

JincTel ctanbHbie CT. 3:

4x800x600 mm — 2 wiT.
4x600x600 MM — 2 wiT.
5x800x600 mm — 1 wr.
3x800x600 mm — 1 wir.

Monoca ctansHas C1. 3 8x50:

L=800 mm — 6 wr.
L=600 MM — 2 wr.
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TUNOBLIE PEWLEHUA NPUMEHEHUS U3AESIA ®GUPMbI "GEBERIT" B CUCTEMAX BOALOCHABXEHUSA ¥ KAHAJTU3ALIMN

NPUMEPbLI MOHTAXA

P KomneuncaropHas
MydTa
AsikepHbii
KPOHWTeRH
MNMepexoaHuk

Narpy6ok
foctyna

Waonauus

Ceapounbiit annapar «Media» '

flensieTcn OCHOBHBLIM AAA CBAPKX BCTHIK TPYS U HUTUHIOB

anameTpom 50—160 MM ¢ onopamuy TpyGHOro cynnopra \
50—160 mm 6e3 3aXKMMOB, Pe3aKka U CBapOYHOW nnaTsl.

Bec — 17 kr.

CXEMA MOHTAXA KOHCONBHOIO YHUTA3A

Bnox Tpy6onposoos ans NPpUCOCAVHEeHUS
CaHMTapHO-TeXHNYECKMNX npubopos
(nonuas 3asogckas c6opxa)

O

5 80003083 68 85 4000

APEHAX NEPEKPHITMA CO BBOLOM 13 NBX
wnn NonnNPOMUNEHA

fipn NpaBunbHOM KOMMIEKTaUMU KPOBENbHbI ApeHax
Geberit MOXHO MOHTVPOBATL B CaMbIX PA3IUUHLIX CUTYRUMSIX

Jiner NIBX Mmxa

Uzonaumn
CHNNKOHOBOMR

st

k

Beog m3 MM ¢ uso-
naumen ana coor-
BETCTBYIOWErO Ha-
MONBHOFO NOKPHITHA

Beog us M ana
coeauHEHNA C
HaMONMbHOW NANT-
KO#

Hsonsuma apeHaxa nepekpuiTuii Gonee HagexHa Npv yanu-
Heuuu BBoga y3 MM 3a cuet pe3nHoOBON CBA3KK, KoTOpas ab-
COfIOTHO HafiexHa B cAydae oGpaTHOro BOAOTOKA

KPOBE/bLHbLIVM APEHAX

OuameTp BOJOCTOUHOW BOPOHKY — 320 MM
Boicota BOAOCTOYHON BOPOHKM — 180 MM
Bec ppeHaxa B cbope — 2,5 kr




KAHAJIN3ALNSA

OBLUME NMOJIOXXEHUSA

ABTOHOMHbIE CUCTEMBI KaHann3aumm o6CAYXKMBaIOT OAHOKBAPTUPHBIN XWNOW A0M B FrOPOACKON
N1 CeNbCKOk MECTHOCTY WK yCcaabby ¢ HaZiBOPHbIMK MOCTPONKaMM.

K aBTOHOMHOM cuCTeme KaHanusauuu cnefyet OTHOCUTb BCEe COOPYXeHWUS BOLOOTBELAESHUA U
04MCTKM ObITOBbIX CTOYHBIX BOZl, KOTOPbIE pacnonaraioT nocne BuINycka U3 aoma.

ABTOHOMHbLIE CUCTEMbBI KaHanu3aumu obnafaioT pPsaoM NpenMyLecTB nepes LueHTpanms3oBaH-
HbIMM (AR BCEro HaCeMeHHOro MyHKTa) MNWU MECTHbIMU (anst rpynnbl 611M3K0 PacnonoXeHHbIX 06b-
eKTOB) cucTeMamy KaHanusauum:

BO3MOXHOCTL KPATKOBPEMEHHOW peanuaaumy He3aBMCMMO OT CTPOMTENbCTBA APYrx 06beKToB;

HM3KMe NepBOHa4anbHbLIe 3aTpaTht;

YAPOLUEHNE peLleHns BCceX BOMPOCOB CTPOUTENLCTBA Y aKCMyaTaummn BBUOY COCPEAOTOUSHNSA
WX B pyKax OgHOro snagensua.

ABTOHOMHbIE CUCTEMbI N0 NPUHLMIY OYNCTKN CTOUHBIX BOA AGNAT Ha creayowmne suabl:

COOpYXeHns NPefBapvTenbHON OYNCTKM CTOYHLIX BOg M 06paboTku ocagka: cenTvK, OBYXb-
SIPYCHbI@ OTCTOMHVKW, aHa3pobHble 61OpeakTopbl C HacaaKoM;

COOpPYXEeHUs B1ONOrMYecKkoil OYMCTKU CTOUYHBIX BOZ NOA3EMHON dunsTpauumn (C oTBeAeHUeM
O4MLLEHHBIX CTOYHLIX BOA, B BOJOEM: necHaHo-rpaeBwittibie dunbTpbl, GunbTpylowve TpaHiuen; ¢
OTBEAEHUEM CTOYHLIX BOJ, B FPYHT: GUALTPYIOLUME KOA0AUbL, NONS NOA3EeMHONR dunbTpauvn, ounb-
TPYIOUWME KacCeTh!);

COOpPYXeHUs BMOMNorMYecKor OYUCTKK CTOUHbIX BOA, B €CTECTBEHHbIX YCAOBUsiX (Guonpyabt);

COOPYXeHUs GUOAOMMYECKOR OYUCTKU CTOYHBIX BOM, aKTUBHBIM UAOM U BUOMNeHKOMN, npukpen-
JIeHHOW Ha Hacapke (a3pOoTeHKM C aKTMBHbLIM WIIOM, aspOTeHKM, KOMOMHMPOBAHHbIE C aKTUBHbLIM
WNOM 1 Hacaakom, aspobHuie GuopeaxTopbl ¢ HAacanKo; BoGUALTPLE;, COOPYXEHMSA NPUMEHSIOT C
BTOPMHHBIMW OTCTOHUKAMM);

COOPYXeHWst GU3NKO-XUMU4ecKoh n BMONOrO-XMMUYECKOM O4YMCTKN CTOYHLIX BOA (MCNONL30Ba-
HYE XYMUHYECKUX PeareHTOB Ha Pas3nuyHbIX aTanax O4YUCTKU CTOYHLIX BOA).

Kpome Toro, ana obecneyerunn paboThi yKasaHHbLIX CUCTEM MOMYT NPUMEHSITLCS PasfiyHble Bero-
MOraTefnbHbie COOPYXEHWA: HACOCHbIE YCTAaHOBKW NOAAYM CTOYHBLIX BOA, Ha OUMCTKY, pacnpegemm-
TesibHbie KaMepbl, HACOCHbIEe YCTAHOBKU OTBEAEHUA OUMLLIEHHBLIX CTOKOB, A03MpYIoL1e KONoaus 1 ap.

Bce ykasaHHble COOPYXEHUSt MOXHO MO NPUHLIANY CTPOMTENbCTBA NOAPAa3AennTs Ha CoopyXae-
Mble Ha MecTe U YCTAHOBKM 3aBOACKOr0 U3roTOBNEHUS.

BbiGOp OMTUMANbHOM 4ns KOHKPETHBIX YCIOBUIA CTPOUTENLCTBA aBTOHOMHOM CUCTEMbl 3aBUCUT
oT paga $aKkTopos:

BUAA rPyHTa Ha y4acTke CTPOUTENLCTBA;

YPOBHS rPYHTOBLIX BOA,

xapakTepa UcrnonbL308aHna BepxXHero BOAOHOCHOTO rOPU3oHTa, BCTYNAIOWErO B KOHTAKT CO CTOY-
HbIMW BOAAMM, NOrAOWAeMbiMi FPYHTOM;

Hanuuua u cteneHn JOCTYNHOCTU BOAOEeMa — MPUeMHUKa CTOMHBIX BOA,;

pacnonaraemoi nnowaan ydacrka gnsa CTpouTensCcTea u ero penseda;

KMMaTUUYECKUX YCNOBWA CTPOUTENLCTRA;

huHaHCOBLIX BO3MOXHOCTEM 3aKa3umKa;

TpeboBaHUA K CTeNeHn OUUCTKI CTOYHLIX BOA, NPeabaBASeMbIX MECTHbIMY OpraHamMvn NPprpoao-
oxpaHbl U MoccananuaHaasopa.

Hawbonee akoHOMMYHA U NPOCTa B peasm3aunMn aBTOHOMHAA CUCTeMa KaHanuaaumm Ha Gase
COOpYXeHui noasemMHoi GunbTpauuu ¢ 0TBEASHUEM CTOYHbIX BOA, B IMPYHT.

B0O3MOXHOCTE ee NpuMeHeHust 3aBUCUT OT PUNbTPYIOLLMX CBOMCTB rPyHTa 1 YPOBHSA MDYHTOBLIX
BOA.

Takas cucTema COCTONT U3 CenTuka u COOPYXeHUs1 NOA3eMHON PUNbLTPaLIMN:

AN NecUYaHbiX 1 CynecUaHbiX FPYHTOB — GUALTRYIOUWIETo KOAOAUA Uan nonelt noasemMHon dnnb-
TPaummn;

AN Nerkvux CyrANHNUCTBLIX FPYHTOR — (pUNbTPYIOLILEN KacceThl.

Tpn aTOM YpOBEHL IPYHTOBLIX BOA AO/MKEH ObiTh He MeHee uYeM Ha 1 M rnybxe gHa coopyXeHus
(bunbTpyloume konoaeL 1 KkacceTa) unm sIoTka OpocUTentHbIX TPYG (NONs NoA3eMHON dunbTpaLmn).

OO6bLINHO BEpPXHWI1 BOAOHOCHLI FOPU3OHT HE UCMOAL3YETCH A MUTLEBOro BOAOCHAGXKEHMS.
OnHako oH MOXeT MMeTb CoobLIeHUe Yepes Y4acTkn ¢ GUNLTPYIOLMMM TPYHTaMK C HUKHUMW BOOO-
HOCHBLIMW MOPUSOHTAMM, 3aLLMLLISHHBIMI BOAOHENPOHMLZEMbBIMK KPOBASIMU (NNACTbI IMIKHUCTDLIX MPYH-
TOB), KOTOPbi€ MCMONL3YIOTCS ANS NUTEBOTO BOAOCHaGXeHUs: WaxTHbie U TpybuyaThie (CKBaOKUHLI)
KOAOAUbI.

YCTaHOBUTL HaNM4Me Takow CBSI3VM MOXHO NLLb C NPoBeieHUEM MNMAPOreonorndecknx Nccneno-
BaHwi, 4TO AOCTYNHO NKlib OrPaHU4EHHOMY KPYry BRiafiensues AOMOB.

OB6bLIMHO COOPYXEHWS MOA3EMHON UIbTPaLmMK C OTBEAGHMEM BOAb! B FPYHT MOTYT NPUMEHSTLCS
B TeX chy4asix, Korga Ha scei npuneraiowen Kk obvekty tepputopum (B paiioHe 100 — 200 m)
WCMNOMb3YETCA TOMbKO LIEHTPaM30BaHHas win MecTHas (He aBTOHOMHas) cuctema BOLOCHabXe-
HAA.

Mo 3T0# Xe nNpuunHe aHanorMYHbIE COOPYXEHUS NOA3eMHON UALTPaLIMK C OTBEASHUEM Oun-
WEHHbIX CTOYHBIX BOA B BOJOEM AOJTKHBI NPUMEHSITLCS C OCTOPOXHOCTBLIO U3-32 BO3MOXHOCTH yTe-
yeK B rpyHT. B coOMHUTENbHBLIX CryYanx uenecoobpasHo npegycmaTpmsath BOKPYr COOPYXEHUS BO-
OOHEeNPOHULAEMBIN 3aMOK M3 MATOW MNHLI.

K coopyxeHusM nogsemHon dunbTpaumm ¢ OTBEJeHUEM OYMULEHHbIX CTOYHLIX BOA B BOOOEM
rnpeabaBnsioTCa TpebosaHua K CTeNeHN OYUCTKM, COOTBETCTBYIOUME «[lpaBunam oxpaHsl nosep-
XHOCTHbIX BOAOEMOB OT 3arpasHeHns», «CaunTapHbiM NpasuiaMm U HOpMaM OXpPaHbl NMOBEPXHOCTHBLIX
BOZA OT 3arpsisHeHus» (CanllnH 4630—88), a Tarke «O606LLEHHOMY fepeYHIO NpeaesibHo AoNyCTuU-
Mbix KoHueHTpauui (MAK) n opneHTposouHo 6esonacHsix yposHeit BosaeicTeus (OBYB) BpeaHbix
BeWecTs ANA BOAb! PhibOX03AACTBEHHLIX BOAOEMOBS.

MockonkKy B aBTOHOMHbIX CUCTEMaX KaHanM3aumm pedb UeT 0 GbITOBLIX CTOYHLIX BOAAX, COCTas
M PacyEeTHYI0O KOHUEHTPaUMIO 3arpsidHeHnii B HuX onpeaensior no CHull 2.04.03-85, 1a6n.25 un
CHull 2.04.01-85, npunoxeHve 3.

CnepnyeT imMeTb B BUAY, YTO B Npouecce BMONOrMYecKo OYMCTKM, UMEIOLIer MECTO 1 B COOpY-
XKEHUSIX NOA3EeMHON dunbTpaumn, asoT aMMOHWUIAHBLIX CONelt, CoaepXalmrincs B ObITOBbIX CTOYHbIX
BOAAX, OKUCAASCh, NEePexXoouT B OCHOBHOM B @30T HUTPUTOB U HATPATOB, KOTOPLINA Takke MMMKUTH-
posaH no c6pocy B BOAOEMb!.

MpepensHO JONYCTUMbIE KOHLIEHTPaUUKM 3arpsi3Heruii B BOAe BOAOEMOB PbibOX03aiiCTBEHHOro
BOAONONL30BaHUA (K HUM OTHOCUTCS Bonbluas YacTb BOROEMOB) COCTaBASIOT: BrK,,,,, — 3 mr/n;
B3BeUIEHHbIe BelllecTsa — yBenv4yeHue 3a cyeT cbpoca CTouHbIX BOA He 6onee yeM Ha 0,25 mr/n;
a30T aMMOHMIAHLIX coneit — 0,4 Mr/n; asoT HUTpUTOB — 0,02 Mr/n; as3oT HuTpatoB — 9 mr/n; doc-
¢datul (o P,05) — 0,5 Mr/n; noBepXHOCTHO-aKTUBHLIE BewecTsa — 0,1 Mr/A.

YKka3aHHbie KOHUEHTPauuK He OOMKHBI NPeBbLIaThbCA NOCNe CMELUeHUS CTOYHLIX BOA, C BOAOW
Bopoema.

Ha npakTuke MHOM1e BOAOEMbl 3arpPsA3HeHbl U yXe umetowmecs («bOHOBLIE») KOHLeHTPauun
3arpssHeHnii B ux Boge pasHbl MOK nan soille nx. B 3TOM cnyyae KOHLEHTpauus 3arpsisHeHmii s
OUMLEHHBIX CTOYHBIX BOAAX A0MKHA 6biTh He Bobiwe MAK peuHoit soapi.

Mpv ncnonssoBaHm NecYaHo-rpasuitHbIX GUNLTPOB Takasi OUUCTKA MOXET ObiTb AOCTUIHYTA 3a
cHeT pasMelieHnsa X nocnenoBarensHoO B AABe CTYNEeHu.

Jpyroe peuwedne — UCNONL30BaHWE COOPYXEHUM BUONOrMUECcKOR OYNCTKN CTOYHBIX BOA C aK-
TUBHBIM WIOM (22POTEHKWN) MM GUONNEHKON, NPYKPEreHHOM K UCKYCCTBEHHOM 3arpyske (6uo-
GUALTPLL), NN KOMOMHMPOBaHHBIX COOPYXKEHWUA.

MpeunmMylLileCcTBa TakMx COOPYXEHUI — BO3MOXHOCTb 32BOACKOr0 M3rOTOBNIEHNS, KOMMAKTHOCTb,
ynpasnfaeMocTb NPOLIECCOB OYUCTKN.

Henocrtatkm — OTHOCUTENLHO BLICOKas CTOMMOCTL U HEOGXOAMMOCTb HEKOTOPbLIX 3aTpaT Bpeme-
HW Ha 3Kcnnyaraumio.

YCTaHOBKM 32BOACKONO M3rOTOBNEHNUS BLINYCKAIOTCH PAAOM OTEYECTBEHHLIX 1 3apyBeXHbiX hupm
u pasHoobpasue ux pacrer.

an Buﬁope TakuxX YCTaHOBOK cnegyeT y4nTbiBaThb, 4TO NOKa He Hakonnex DOCTATOUHbLIN OIbIT UX
akcnnyaraumm, ocobeHHoO B YCROBUSIX poccuiickoro knumara. MoaTomy Bce noaobHble ycTaHoBKM
crielyet paccMaTpusaTtbh KakK aKCrnepyuMeHTasbHbIe.

Mpumerenne BCNOMOraTenbHbiX COOPYXeHWU MOXET CYLECTBeHHO PaclipuTs BO3MOXHOCTL
VCNONb30BaHUA PA3/IMYHBIX BUAOB OYUCTHLIX COOPYXEHWA.

Tak, NpUMeHeHue NOAKaYKK CTOHHBIX BOA NO3BONAET NCNONL30BATL NecyaHo-rpasuiitHbie Gusib-
TPbi AaXe NPy BbICOKOM YPOBHE IPYHTOBbLIX BOZ, pa3Meliias uX B Hachinu. Tlepekayka OYnLLLeHHbIX
CTOYHBLIX BOA, 06ecneumsBaeT BOSMOXHOCTL BOAOOTBEAEHUS B YAANEHHbIN BogoeM 1 T.4.
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CXEMbI MPUMEHEHUS! OMUCTHbIX COOPY)XEHMIA
PA3JIN4HbIX TUNOB

B ®UNbTPYIOLLIUX MPYHTAX

25m - vi'B
1 2
Mpy HU3KOM YPOBHE FPYHTOBLIX BOA,
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- REEEK 3]
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Mpw HUaKoM YPOBHE rPYHTOBLIX BOS, M HANVYMK NNOWEan
ansi nonei nNoasemMHoi duncTpaunn
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MpPY HU3KOM YpOBHE rPYHTOBbLIX BOA U 60MLLIOH NPOTSIKEHHOCTH
opocutenbHbiX TPYO noneit noazemHoi punbTpaLmm

1 = centuk; 2 — punuTpyowmii konoaeu; 3 — nons NoA3eMHol GunbTpaunn; 4 — ao3upyowui konogeu; 5 —

necyaHo-rpasuiiHbiii GUNLTP; 6 — KOHTPONbHLINA KONoAet; 7 — HacoCHasA YCTAHOBKAa NOAKAYKM HEOUNLLLEHHbIX

CTOYHBIX BOf, 8 — HACOCHas yCTaHOBKA MOAKAYKM OMMLLIEHHBIX CTOYHLIX BOA, 9 — Guronpya; 70 — 3asoackan

YCTAHOBKA OMUCTKM CTOYHBIX BOA, NOA3EMHOIO UCNONHEHHMSR; 71 — 3aBOACKAS YCTAHOBKA O4UCTKM CTOYHBLIX BOA,
Ha3eMHOTO UCTIONHEHNS




B HEDUJIbTPYIOLLNX ITPYHTAX

1 5

Mpn HU3KOM YPOBHE rPYHTOBBIX BOJ,

74 '

Tpu BLICOKOM YPOBHE rpyHTOBbLIX BOA,

Mpu noBbieHHbIX TPEOOBaHUAX K Ka4eCTBY
OYMNLLEHHDBIX CTOMHLIX BOL,

[pu BnaronpusiTHLIX KNIMMaTUYECKMUX YCROBUAX (pacyeTHaa
3MMHARA TemMnepaTypa HapyXHOro sosgyxa Ao —20 °C)

1 10

YcraHoBKa 3aBOLCKOro M3rotoBiieHns nog3semMHas

YcTaHOBKa 3aBOCKOr0 U3roTOBNEHNA Ha3emMHas




YCTPOWCTBO CENTUKOB
CENMTUK O.D,HOKAMEPHbIVI

Centvkin NpYMEHSIIOT B KaYeCTBe COOPYXEHWUN NPeaBapuTensHOM OUMCTKM CTOYHLIX BOA nepen
COOPYXEHUAMY NoA3EeMHOI PunbTpaumm, BMONorMiecKnMm NPYAaMHu, COOPYXeHUAMM UCKYCCTBEH-
HOV 61MONOTNUECKOR OYMCTKU. B centukax NoMMUMO OUMCTKM CTOUHBLIX BOA NPOMCXOAWT HAKOMNEHNe
v copaxusaHme 0CanKa, KOTOPLIA AOMKEH NEPUOANYECKM BLIBOSUTLCS.
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1 — xonsua paboueit yacTu; 2 — KpbiWKa yTen-
naowas; 3 — Konbla ropnosuHbl; 4 — Kopnyc
‘ noxa; 5 — Kpbillka nioka; 6 — BEHTUAALVOH-

HbIA CTORK; 7 — NAuTa nepexpbiTvs; 8 — nnura

anva; 9 — webeHodkas noarotoska; 10 —

rmapouwsonsuma; 77 — 30Ha ocagka; 12 — xo-
poBbie ckobbi
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1 — necuaHas noAaroToska; 2 — xene3obeToHHas NAnTa OCHOBaHUs; 3 —xene3obeToHHbIe KoNbua; 4 — noa-
BOAALMA TPYBONPOBOR; 5 — OKHO COEQUHUTENLHOE; 6 — BEHTUASUMOHHOE OTBepCTMe; 7 — rmaponsonaums;
8 — oTBoaswMiY TpyGonposog; 9 — 3aTBOP rMAPABAUYECKMIE; 10 — BEHTUNAUMOHHBIA CTOAK; 77 — 3aMOK MSTOA
rNKHL, 12 — nepexpuiTie C I0KamMKn 1 ABOMHLIMKM Kpoilwkamiu; 13 — spemeHHoe nepexpoiTue; 14 — dniorapka;
15 — HUXHSA Kpoiluka; 16 — yTennuTens; 17 — BEPXHNs Kpbilka; 18 — nosvpyowas kamepa; 19 — navra
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nepekpbiTUA XxenesobeTtoHHas; 20 — cudoH; 21 — xonnak; 22 — nepenns

TEXHNYECKAA XAPAKTEPUCTUKA

Yncno obcnyxnBaeMblX XUTENEN, HYEM. ........ccvumnenns 4

TuApaBNMYECKN OBBLEM, M2 ... e eieeriieee 3-kpaTHLIn
CYTO4HbLI NPUTOK

MaTepman CENTHKOB .........ccvvvviiirecnrerenrinieeeeesersensnes Kvpnud, OyToBLIM

KaMeHb, Xene3o-
6eTOHHble KONbLa

W NANTL
OdDeKTUBHOCTL OYNCTKM, MI/N:
BITK iy eeeerrnrersronruneniineniisnenesnnesssnsesessenses 20— 30 %
B3BELUEHHDLIC BELUECTBA ...cvvvrenrenrennrevnnerncsnnns 50 %

fpy HU3KOM YPOBHE IPYHTOBLIX BOA,

KOANYECTBO KAMED, T, ..vuirerniirrrerereenieneniernennanenns 1
Pasmepbi Kamepb! B NnaHe, m:
LNAMETP KPYIFIONM .ovvvvnireniiiiiinsenriaiseiinineenanine 1,5
AJIHA 1 LUMPUHA NPAMOYIONBHOM .....cvvveenenaes. 1x1,5
FnyBbuHa kameps!, M:
(401 210 1 U 2,2
APAMOYFONBHOM ..covvoirncrinirmiereacnrnesssarressessaes 1,5

Tip® BLICOKOM YPORHE FPYHTOBbLIX BOA

KONMUUYECTBO KAMEP, LUT. «ccevnianrcracnarinearaccnsarennsensns 2
O6beM nepsoit kamepbl OT o6wero obvema, % ...... 75
FAYOMHA KAMEPDbE, M ...cieeiieinerineirecienneraermansanarasesens 1,3
ANaMETD KAMEPbI, M....iuieieieicenerinienerrnneeneaaenaseasans 1

Mpu pasnensHOM OTBEAEHNUN «CEPBbIX» CTOKOB

FnapaBandecknii 06bEM, M3 .......c..ovvviveeiciiiinnees 1,5-kpatHbin Ccy-
TOYHBIR NPUTOK
FnyGuHa 3anonHeHnsa Kamepsbl, M, He MeHee ........... 1,3
Pasmepbl cenTuyeckoit Kamepsbt, M:
KBRAPATHOM ..c.enieniiiiarinianiiiriieeieeninnenrnenennses 1x1
KPYITIOM oeeevieieniiiecneeeaernrenenereenreneenerniesneenannes 1




PUJIbTPYIOLWWUE KOJTOA LI

KONOZAELL i3 CBOPHbLIX XXENE3OBETOHHbIX

KOHCTPYKUMA
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1 — wuT BoAOOTOOMHLIA, 2 — KONbU3 FOPAOBUHLY;

3 — kpbilika noka; 4 — Kpbiilka yrennaowas; 5 —

KOpryc noka; 6 — navTa nepekpuiTus; 7 — BEeHTH-

NAUMOHHLIN CTORAK; 8 — KoNbua rayxue; 9 — konsbua

awspuarteie; 10 — dunsTpyiouias 3arpyska; 7-—or-

BEpCTUA B KONbUAX; 12 — ocHosaHne GeToHHOE;
13 — nopsoaswuii Tpybonposog

DUNLTPYIOLMA KONOAEL, U3 KUPTMNYA
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1 — ocHoBaHue 6eToHHoe; 2 — obckinka GUnbLTPY-
1ouas; 3 — BEHTUNAUMOHHDBIA NaTpyGokK; 4 — BEHTU-
NAUMOHHLIA cTORK; 5 — dnorapka; 6 — obcuinka;
7 — NoK; 8 — Kpblwka yrenaswowas; 9 — yrenam-
Tenb; 10 — noasopswuii Tpybonposog,; 17 — cTel-
Ka ¢ oTBepcTuaMK; 12 — WUT BOROOTOONHLIA

dOunbTpyowwd KONOAEU, NpeaHasHaveH AN OYNCTKM Y OTBEASHUS B MPYHT CTOUYHLIX BOA, Npw
dUNLTPYIOWMX rpyHTax (Cynecu, Neckn) Npy YpoBHe MPYHTOBLIX BOA H2 1 M HXe AHA KONoaua.
MNepep xonoauem cnegyer npegycMaTpmMearth CenTuK.

KpynHocts bunbTpyiowen sarpysku cnegyet npuimMars 5—15 mm. [lng 3arpy3ku ucnonbsyior
webeHb, CNEKLUWICS LWNAK, Kepam3auT.

TEXHUYECKASA XAPAKTEPUCTUKA

m‘;:‘:ggemux Pacxon C’BI‘O"IHHX Bon Pecmep e mave ™ ™
xuteneii, uen. m3/oyT B NECYaHLIX rpyHTax B cynecax
2—3 0,5 1x1(921) 1,5x 1,5 (&1,5)
4—5 1,0 1,5x 1,5 (21,5) 2,0x 2,0 (92,0)
“B cAiyyae NOCTYNNEHUA Ha ONMCTKY TONBLKO «CapbiX» CTOKOB NPH Hanwiuu 6uoTyaneTa u nodT-KNo3eTa nNnowans
Kxonogua Moxet GbiTh ymeHbWweHa Ha 50 %.

27




nossi NOA3EMHON ®WIbTPALIUN

KONOZAEL, C A03UPYIOWMM YCTPONCTBOM
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1 — xene3o6eTOHHbIE KOHCTPYKUMK (NANTH OCHOBaHNA 1 nepe-
KpbiTUst, Konbua paboyeli YacT u ropnosutsl); 2 — fepesaHHbIe
Kpbitky; 3 — cudoH; 4 — BO3aywHLIN KONNAaK; 5 — nogsoaawmia
Tpy6onposog; 6 — 0TBOARWMI TPY6ONPOBOA; 7 — ONOpbI KoNna-
Ka C perynmpyemoii BLICOTOMN; 8 — nepenus; 9 — NpouvcTka
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KONOAEU
PACMPEOENUTENBHLIA

1 — nonsoasiuwmin TpySonposoa; 2 —

NOTOK; 3 — CTEHKU KOMOAUA; 4 — KpbiLl-

xa; 5 — nassi gna 3arsopa; 6 — orso-
asume Tpyeonposoabl; 7 — 3aTBop

COoOpYyXeHUs Noa3eMHON GUNbTPaLMM NPeayCMaTPUBAaIOTCA AN OYMCTKN CTOUHbIX BOZ, B Necya-
HBIX ¥ CYNecuaHbiX rpyHTax.

KonogeL, ¢ A031PYIOLUMM YCTPOICTBOM NMPUMEHAETCH NS YBENMYeHUs pasoBOro pacxoaa CTou-
HbIX BOA, C Lesbio 6onee paBHOMEPHOW 3arpy3ky OpOCUTENbHbLIX TPY6oNPOBOAOB.

TEXHUYECKASA XAPAKTEPUCTUKA

MPOV3BOANTENBHOCTD, M3/CYT ..vviiiceieierevieeirinrinree e e s 1—2
PacuyeTHOe YUCTIO XUTENEM, HEM. .. oicvenrneeeieeenraerarenranans 510
3ddexTMBHOCTL OUYUCTKK, MI/N:
2 N 85—95 %
B3BEUIEHHLIE BELUECTBR ...cuvvrrernrencerienencinnenieencnsns 95 %

CXEMbI MOSIEN NOASEMHOM ®WUIbTPALIMA

0,45 m3/cyT 0,75 m3/cyT 1,5 m3/cyT
. 8 ; B 1 —s
o L
P [T ] o 1 il mr
f ﬂ-r- l m-l .
21 2| 215 3 22 - /

1 — cenTuK OAHOKAMEpPHBIN; 2 — KONOAEL, pacnpeaenmTentHbiil; 3 — opocuTensHbie Tpybut; 4 —
BEHTUNAUNOHHBIE TPYDbI; 5§ — CeNTUK AByXKamepHbii; 6, 8 — BEHTMNALMOHHBIN CTORAK; 7 — Marnc-
Tpanetbih TPYGONPOBOL




PUJIbTPYIOLLAS KACCETA

DUNBLTPYIOLLAA KACCETA

CDuanpylomaa Kacceta npegHasHaveHa Ana O4YUCTKU ¥ OTBeAeHWst CTOYHbLIX BOA B MPYHT Npu

° cnabodunLTpylowmx rpyHTax (nerkvme v cpepHue cyramiku). NMepen GunbTPYIOLLEt KacceToln nNpe-
S__ AyCMaTpruBaeTCs CenTuk.
o - CrouHble BOAL, NOCTyNaowue B NPOCTPaHCTBO MexXay nepekpbitneM n punbTpyiolleit sarpys-
2 | KO, pacTekaioTcsl 10 Hel u nocTeneHHo GUALTPYIOTCH Yepes Hee B MPYHT. A yBennyeHna nosep-
|5 XHOCTU UALTPaLMK NPEAYCMaTPUBAIOTCS CKBRKMHDI,
o KpynHOCTb 3arpy3ku GunbTpyiowiero OCHOBaHWA cnegyeT NpuHuMath 2 — 10 MM — Menkuii
2 ¢ uiebeHb (0TCEB nNpn ApobneHvN), KepaM3unT, WNaK u T.4.
> Motiiesne cnegyeT NpUHMMaTL U3 KaMHS KPYNHOCTbIO 60 — 100 mm.

] 7 CTpyeoTOOiHYIO CTEHKY CriefyeT ycTaHaBnvMBeaTs ¢ 3a30pom 15 — 20 mm mexay 6nokamu.
o s
Y%

TEXHUYECKAAR XAPAKTEPUCTUKA

\Cragh \J
TR
2 PACXOM CTOUHBIX BOM, M3/CYT ..eonneeneeresessssssstessssessteseossnestosessmeseassens 0,5
Yrcno OBCITYXMBAEMBIX XUTEMEM, YEM. «..eeeeeeiereiiererensenesssssoscrnanesssnnne 2—3
Mnowags KacceTobl, M2:
B CYTIIMHKAX ... oierneniierinieueneaaneerasseeasssertssseesnsossmonssestonasssesarannes 10 — 12
B FAVHNCTBIX TPYHTEX teuiiieuniiscrestersseserrecrissmesssesseraessssssssrananans 15— 18
HWXHWiA ypoBeHb fiHa KacceThbl OT YPOBHSA rPYHTOBLIX BOA, M,
HE MEHEE 1euieirusiiniiiriiiarininisierneresrosmseissststsntinesserssrseressssssnserassessarnnsen 1
DbDEeKTUBHOCTL OYNCTKN, MI/N:
B I oot ieineiieiteniieirertnn e err e st tert s esraseesenneseseransnrerannasaranes 95 —-97 %
B3BELUEHHBIC BOLUSCTBA ....cucvurreciireninerinnenrressnesnsseneronsensssnnsennes 98 %

1 — noAsoASMIA TPYSONPOBOA CTOYHBIX BOA; 2 — GUAbTPYoWEe OCHOBaHUEe; 3 — onopHbie 610ku U3 6eToHa

unu xenes3obeToHa; 4 — xene3o6eToHHas NANTa NepexpLITUS; 5 — GURLTPALMOHHLIE CKBEXVHLI, 6 — BEHTK-

NRUMOHHBIN CTOAK; 7 — NEPEeBSHHAR KPbilLKa; 8 — APeHaxHbIA NoToK; 9 — alok; 10 — raponsonsums; 717 —
KaMeHHast OTMOCTKA; 12 — kaMeHHoe MoweHne; 13 — MoK YyTryHHBI; 74 — cTpyeoT6oiiHas cTeHka

2




MECYAHO-ITPABUMHBIE ®UJIbTPbI

MECHAHO-TPABUAHDIE PU/TbTPLI
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1 — nogsopsimin TPyGonposos; 2 — pacnpeaenvrentHoiil TpyGonposoa; 3 — opocwTenbHele Tpyosl; 4 —

BEHTUASAILMOHHLIN CTOSK; 5 — ppeHaxHbie TPySul; 6 — c6opHbil TpyGonpoBsoa; 7 — oTeoasLmiz TPy6onNpoBoA;

8 — 30Ha opoweHun (webeHb); 9 — 3oHa apeHaxa (webeHsb); 710 — webeHouHoe ocHoBaHue; 71 — BEHTUNS-

UMOHHBI CTORK, 12 — BEHTUASUMOHHLIN CTORK CUCTeMb apeHaxa; 13 — ruaponsonsums (pybepowa); 14 —
TAMHAHGIR 3amoK; 75 — o6cbinka yrenasiiowas
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MecuaHo-rpasuiitbie GUALTPLI NPUMEHSIOTCR AN OYUCTKWA
CTOMHBIX BOg, B HehUNbTPOBaHHLIX MPYHTaX (FAMHBI U TRXEenbie
CYTAINHKH).

Ha necuano-rpasmuiiibie GUALTPLI NOZAGTCH CTOYHbLIE BOALI,
npoweAwne CenTuk.

Oun pacnpefensiioTcs opocuTenbHLIMKU TpybamMu no noeep-
XHOCTV PUNLIPYIoUeN 3arpyskn U GUALTPYIOTCS 4Yepes Hee.
Hapsiny ¢ npoueccoM dpunsTpaumm NpoMcxoamT npouecc 6mo-
NOTVHECKON ouMcTKM GuonneHKoit, obpa3syioweics Ha 3epHax
3arpyskn.

OunuieHHas Boga cobupaeTcs gpeHaxHon CUCTEMON U OT-
BOAUTCH HA BLIMYCK.

TEXHUYECKASR XAPAKTEPUCTUKA

Mpon3BoANTENBHOCTL, M3/CYT ....veveeeernneeen, 05—1,5
Yucno o6CAyKMBaOUIMX XUTEnen, yen. ....... 3—10
XapakrepmucTukun OunteHHOoM Boabl, Mr/n:
=1 e verrene 10—15
B3BELUSHHbIE BELECTBA ......c..cu.eu....... 10— 15




BMOJIOMMHMECKHUE NPyAbl

BUONOMMYECKME NPYb
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1,2,3 — niepBas, BTOPan, TPeTba CTyNeHu; 4 — yersepras CTyNeHb, 3aCaAKeHHan BLICILEH BOAHON pacTuTent-
HOCTbIO (TPOCTHMK, POTO3 U T.4.); 5 — enyckHast Tpy6a CTOUHLIX 804 (OT centuka); 6 — BuinyckHas Tpyba
CTOUYMBIX BOR; 7 — NepenyckHbie TpyO!;, 8 — OrpaxacHue U3 KOMIoUero KyCTapHuka

Buonorvyeckmii Npya npeaHasHadeH 418 OYNCTKM CTOMHLIX BOA OAHOro AoMa wunu rpynnbi oo-
MOB NP1 HePUNLTPYIOWMX M cnabobuabTPyoWmX rpyHTax (FAKHLL, TSKENble CcyrnvHku), Mepend,
BGuronoruyeckvm NpyaoM crefyet NPeaycMaTpuBaTth CernTUK C BpeMeHeM NpebbisaHvs CTOUHbIX BOA,
OfHW CYTKMU.

B nocnepnHeit cexummn 6uonpyaa crielyet noCaanTh BbICILME BOGHLIE PACTEHUNA: KaMblil, poros,
TPOCTHUK U T.4. C NNOTHOCTLIO 150 pacTexuit Ha 1 M2, NPY NPOTEKaHUK Yepes KOTOPLIe NPONCXoAnT
purnbTPauMa CTOUHBLIX BOA, Y HACHHLEHVIE MX KNGITIOPOROM.

Mpu Hann4m yknoua penseda cexumm LenecoobpasHo paaMewars ¢ nepenagoM n YCTPORCT-
BOM KacKaAHbiX NEpenmMBoB MEXAY HUMKN 4AnA AONONHUTENLHOM aspaumn.

Ha Bhinycke npefycMaTpyMBaeTCs BEPTUKILHO PACMONOXEHHbIA TPOMHNK, HUXHWA NaTpybok
KOTOPOro fIOrpyxeH B Boay Ha 150 Mm.

TEXHUYECKASt XAPAKTEPUCTUKA

MTPONBBOAUTENLHOCTD, MB/CYT ...ueeieeeereeecinneerecsemnnscessraesssanssesssnesosnnes
Yucno 06cnyxmnsaemMbiX XUTENEH, Yel. .......ccc.......
PacdeTHan s3uMHss Temneparypa, °C
XapakTepucCTUKN OHMLLSHHBIX CTOYHLIX BOG, Mr/n:
BIUK yy +ovnvveennerrersuniesmniientriiineesrancessnnesanssosannnsnncores voe
B3BeLleHHbIe BelecTsa
AMMOHNAHBIA Q30T «..vcrneeeiainirniiiernosrrecessacnas
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YCTAHOBKA «<OCUHA» (CENTUK-BUODUNBTP)

CXEMbI UCMONb30OBAHUSA YCTAHOBKU «OCUHA» C COOPYXEHNAMU

JOO4YUCTKU, COBMELLIEHHBIMK C BOQOOTBEAEHNEM

+—— ¥I'B

C OULTPYIOWKMM KOJIOLQLEEM

HEDOUNLTPYIOLWNA FPYHT
C PACTUTE/TbHbBIM CJTOEM

1 — ycraHoBka «OcuHar; 2 — GUALTPYIOWMIA Konogel,
3 — Konoaeu AN\ HAaCOCHOMW YCTaHOBKY; 4 — Hacoc; 5§ — —

KaHaBa; 6 — necyaHo-rpasuiiteliin GUnsTp

YCTAHOBKA «OCUHA~»

C MECYAHO-TPABUAHBIM GUBTPOM
LT 5 M A
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CTOYHbIe BOAL MPOXOOAT ABYXKaMepHLI CenTuk U NocTynaioT B
6uodunbTP € KepaM3nuTOsoi Hacaako. OunuieHHas BUOMNeHKo soaa
OTBOAVUTCS B MPYHT MU Ha penbed Ha AOOYMCTKY C UCTIONbIOBaHMEM
NPUPOAHLIX $akToPoB (DUNLTPYIOWMX FPYHTOB, pacTUTeNnsHocTy, Go-

TOCUHTEe3a U T.n.).
YctaHoBKa 3aBOACKOro uarotoenexms. MNocrasnserca HUUN Can-

TEeXHUKU No 3aaBKaMm.

TEXHUYECKAA XAPAKTEPNCTUKA

MPONSBOANTENBHOCTD, ME/CYT..ceveeuerrrerrenerereearereseeronesssesssenas
Y1CNo OBCYXUBAEMBIX XUTENEN, YEM. ..ocviviiiirinrerercrnencrsseorannes 3—8
SPPeKTUBHOCTD OHNCTKN YCTAHOBKM «OCUHA» ...veeeeereeierrravcnense 90 %
A PeKTBHOCTL YCTaHOBKKU «OCKHa» C coopyxe-
HURMU GOOYUCTKN, Mr/N, NO:
BIIK - eeeveeeeenentersanasserinienstesatnensistesstae et e sssasssssnsnenans 3—6
3—6

1 — xopnyc; 2 — nepekpbiTue; 3 — nepesoe oTaeNeHne centrka; 4 — BTOpoe oTaesieHue

centvka; 5 = 6modpunbTp; 6 — noasoanAwWwmMi TpyGonposoa; 7 — oTeoaswuMi TpyBonposoa;
8 — neperopogka; 9 — npurpys; 10 — nnTel ¢ oTBepcTUAMK; 77 — ONOpHbIe 6nokK; 12 —

nepenyckHoe oTeepcTUe; 73 — BEHTUAALMOHHLIN CTORK




YCTAHOBKA «BMOKNEP» (CENTUK-BMODUNBTP)
YCTAHOBKA «BUOKJIEP» (CEMTUK-BUODUILTP)

CrouHble BOAL! NPOXOOST CEeNTHK W NOCTYNAlOT B HAaCOCHYIO YCTaHOBKY.
MorpyxHoit Hacoc nepekasvsaeT ux K pasbpbisrnsarensm 6uodunsTpa C

77 nNacTMaccoBOi HacaaKow, NPOXoAs KOTOPLIA OHW NONAAAINT BO BTOPUYHBIA
. ﬁ ,60 OTCTOMHUK W NOCne 0TCTanBaHns OTBOBATCA B BoaoeM. lNpu Heo6Gxoammoc-
L 1 il \ T 06eazapaxuBaHua nepel CO0PHLIM TOTKOM pasMeLlaloT X10p-NaTpPoH.
| b Ocaaok s OTCTOMHMKA Nog rMaPOCTaTUYECKUM HarnopoM Neproan4ecKn
4 OTBOAMTCH B CenTuk.
) 10 YcTaHoBKa 3aBOACKOro MarotosneHus. PekomeHayeTcs K opraHusaumn
T 7 npoussoncTea 8 Pocoun.
i 11
A
1 P ""0,70
I 8 %) ®760 ' TEXHUYECKAA XAPAKTEPUCTUKA
g Z 14
Tl Qi
- A .
-} BIB-1.10 -0,90 TPONIBOOUTENBHOCTE, M3/CYT ... evvieeeetreeeerreeesessnessnnesnns 1,1
X N Yucno 06CAYXUBAEBMBIX KUTENEM, YEM. .evevrrrereerirrverenneesses 4
1 N 3¢ DHeKTMBHOCTL OHMCTKN:
1 % N 12 BINK oy W BSBELLEHHBIE BELUECTBA .uvvveerreeserennresenees 80 %
PexomeHayioTCA NOrpyxHoie Hacochl dupmbl KSB (Fepmarng) 8 nepe-
{ HOCHOM MAK CTaLMOHaPHOM UCNONKeHUN, a Takke Gpupmbl «IpPyHadOC» Cce-
; pwvi AP, KP.
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1 — noggopswuit TpyGonpoeos,; 2 — CenTuK; 3 — BEHTUNALMOHHLI CTOAK, 4 — NepekpLITue cenTuka Hacaakon; 5 — oteoa
OCBETNEHHBIX CTOMHbIX BOZ Ha nepekauky B BuodunbTp; 6 — BCTPOESHHLIA KOPNYC HACOCHOW; 7 — NOrPYXXHOW Hacoc; 8 — Hanop-
HL1 TpyGonposopn;, 9 — pa3bpuiarusatens; 10 — 6MOGUNETP ¢ NRACTMACCOBOI Hacapkoh; 171 — «0bka» ruapaBAUYEeCcKOro 3aTeo-
pa; 12 — BTOPUYHbBI OTCTOMHMK; 13 — COOPHLIN NOTOK; 14 — oTBogsalmit TpyBonposoa; 15 — TpyGonpoBoR yaaneHvs ocagxa 23




YCTAHOBKA KOMBMHUPOBAHHOM OYMCTKM CTOUYHbIX BOJ, «TBEPb-1,5»
YCTAHOBKA KOMBVHUPOBAHHOW OYMUCTKM CTOYHbIX BOA «TBEPb-1,5»

1-1 2-2
—_— o —
@ S ' 12
7 2 2. -P
1 {] i .
i e = 3% | 13
: — —_ 1 9
| 9
(=2 11 W /
< - U
8 Q
‘.—-/‘ 7]
|
-
©
R ; /I - —
e:“ ow_® &t S &
A | D 0";; °2° 4}
55 4 e e e e o
375 250 375
] @
500 <\ 500 - @25
'__ ___-_._._'__._J_______._JJ-——_—__..
[i® |
S
© L00L ._2_///‘
gl
2| 100 e~ . L
1 ot
1 §:~\
3~
350 A
[
11— :
— =
- 750 240,250 ;| N\ 750 991250, 750 . 250
[ - ' 3000 1
1

1 — noasopsawmin TPYGONPOBOA, CTO4HLIX BOA; 2 — neperopoaiy,; 3 — epuiosas HaCcaaKa;

4 — nonynorpyxHas Neperopoika; 5 — asparopsl adpoTeHka 1-i cryneHu; 6 — apAndTul

ans ocagka; 7 — Tpybonposoab ocanka; 8 — aspaTopbl aspoTeHKa 2-# CTynelu; 9 — B03-

Ayxosoant; 10 — oTsoAAWMA TPYGONPOBOA CTOYHLIX BOA; T7 — XNOp-natpoH; 72 — yTennex-
HOe nepexpbiThe; 13 — yTensneHHbi Y4acToK CTeHOK; 74 — kepaM3uToBas 3arpyska

34

L
() — cemnx
(@ — orcroinmk-6ropeakTop
@ — a3poTeHK 1-i cTynenv
(@) — BTOpUUHBII OTCTOMHYK
@ — a’%POTeHK 2-% CTyneHu
(8 — TPeTnuHLIIt OTCTORMMK

CTOYHbIE BOABI OCBETASIOTCS B CENTVKe, 3aTeM NOoCTynaioT B aHaapOo6Hbi Guopeak-
TOp, rae pasnaralntcs. Mlocne aT0ro opraHnYeckue 3arpasHeHUs OKUCHAIOTCA B adpo-
TeHke 1-i1 CTYMEHW aKTUBHLIM MNOM 1 BUONNEHKON Ha NOBEPXHOCTH KepamM3anToBsOoR 3a-
rpyaku. 3aTem akTvBHbI UN OTAensieTCs BO BTOPUYHOM OTCTORHMKE 1 BO3BpaLiaeTcs 8
a3poTeHK 2-1 CTyneHu apandTom.

OcBseTneHHas BOAA NPOXOAUT O4YUCTKY BUONNEHKOM Ha epLOBOW Hacaake B a3po-
TeHKe 2- CTYTeHU, TaM Xe 3a CYeT BblaeneHus KapboHaT-uoHa NpuU pacTBopeHun Ao-
nomuToBOroO webHs yaanaiotes ¢ocoaTtel. OTMepwas 6uonneHKa OTaenseTcs s Tpe-
TVUYHOM OTCTOWHMKE M NepexaunsaeTcs 3pNUGTOM B CenTuK.

Cro4Hble 8OAbl 06€33apaxmBalOTCA C MOMOLLBLIO XN10P-NAaTPOoOHA U HaMNpaBAsioTCs K
BbIXOAY.

YcTaHosKa 3aBOACKOro narotosneHus. focraensercs Toproesim JloMom «UHxeHep-
Hoe o6opypoBaHne».

TEXHUYECKAS XAPAKTEPUCTUKA

MPOUSBOAUTENBHOCTD, MO/CYT .evvurerereereererienreerresisssssassnsnesees rerrererenanenens 1,5
YUCNO OBCAYKMBAGMBIX KUTEREM, HEM. ......everennrerrinnnererssrseesstornunessssennees 0o 8
KoHueHTpaums sarpasHeHuri 8 O4MLLIEHHOW BOAe, Mr/n:
BITK oy <+ verresssresasensneiiieinitttiie s et et ates s s seseaaneesen s sbanaesenne 3—5
B3BELUGHHDBIC BEULECTBA . ..vverrerniiieniieieierieeerieesrsnscnsacsssssonsensensernens 3—5
AMMOHUMHDBIT B80T ... cevviivurerireneinieeiriinreaeernssrersessnsnes sestenrerernontrans 0,5
POCDATDE cevueiiinnreiriniirinrereatranneerrerrenreerieeserunirnassasnens cerereereenienane 0,5
HUTDATD . ivuniiiirereennrrieeeirrresaensrmmesereessranressernnssnasannns ereerererneerrern.. 10
HUTPUTDE ceuveieiianerntaereneeeiersnerneraneesseereessteesesasessncnssessesessssansennsensrnns 0,02
[0 1 7.1 < ST ROURTPRTINt 0,2
Komnpeccop:
MOLUHOCTD, BT .iiiiriiiiiiiiieiicceeic e ee et s e e v e st nae e e e e 200
MPOVBBOANATENEHOCTD, M3 /U ...oiiiiiiii it iieeeeeeriae e aeeeesessesnsnnnnnonneens 25—3




YCTAHOBKA O4UCTKU AOXAEBbIX CTOYHbIX BOA, ABTO3ANPABOYHbIX CTAHLIUA
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TexHuyeckne xapaKkrepmucruku

B3BEWWEeHHbIE BelwecTsa HedTenpoayKTH
KoHueHTpaums CTOYHOM BoAb!, MIr/A:
NOCTyNaoWet ........ ereermitetierurnertasresteasasrrerrersrnnanesennane 80 500 ....... eetrrereneane verreres po 50
OHULLUEHHOM 1evvuvrrnerreeiernirescrrussersresssnsressersssnoesssrersessanss I - E seenennee 0,05—0,3
* fonyckaeTcs nossilexne ao 1000 mr/n.

Tun yCTaHOBOK Ceupb-1,5 Ceupb-2,5 Csupb-5 Canps-10
MpounasoauTenbHOCTb, 1/C 1,5 2,5 5 10
OpueHTUPOBOYHaA nnowanb BOA0- 0,125 0,25 0,5 1,0
c6poca, ra (YTOUHASTCA NPOeKTOM)
abaputsl, MM

HaCOCHO yCTaHOBKU 1000 x 1000 x 2000 (H)

6noKa o4uCTKU 2260x1000x2100 (H) 2260x1600x2100 (H)
Konnyecteso 610KOB O4NCTKU 1 1 2 4
Mapka Hacoca S-1-01,P S-1-02,P |GS-3-01,FP | GS-3-02,FP
MOtLHOCTL 3neKTpoaBUuraTesnis Haco- 0,8 1,15 2,4 3,08
ca, kBT
Bupg anextpoasuratens OprHodaszHbin TpexdasHblii
Macca (cnpasoyHast), Kr 2050 2450 4450 8450
KonudecTso 3afnepxvsaeMoro ocaa-
Ka 92 %-HO# BAaXHOCTH:

am3/eyr 40 65 130 260

am3/mec 280 450 900 1800
KonuueCTtBO 3agepXxuBaemMbix Hed-
Tenponyktos 80 %-HOW BAXHOCTH:

amd/cyt 1 1,6 3,2 6,4

amd/mec 7.5 12 24 48

«CBUPb»
1 — nopsoasumid TPYGoNposoa CTOYHLIX BOA; 17 — TpyGa nosopoTHas;
2 -— cerTvarhiit KoHTelHep ans oT6pocos; 18 — emkocTs ana HedTenpoayKTOB;
3 — NOMPYXHOI HACOC ANA 3arPA3HEHHOR XNAKoCTH; 19 — Bopocnwus;
4 — BeHTUNL C WAPOBLIM KNaNaHoM; 20 — $unbTp © NRasalouieil 3arpysKoit;
5 — wraHra ynpasfneHua BeHTUNeMm; 21 — peuwerxa;
6 — nectHuua; 22 — webeHs;
7 — Kpuilika KOROAUA YTenneHHas; 23 — nnasaiowWian 3arpyska;
8 — BeHTURAUMOHHLIA NaTPYGOK; 24 — ppeHax 60nbWIOro CONPOTUBACHNUA;
9 — WNaHr Pe3rHOBLI C METANNYECKON Cpanblo; 25 — OTBOA, OYMLLIEHHBIX CTOMHBLIX BOA;
10 — nepenusHoO# TpyGonpoeog,; 26 — ppeHax Manoro ConpoTUsNeHNs;
11 — nopsofn CTOMHLIX BOA; 27 — OTBOA, NPOMbIBHON BOAH;
12 — necxoynasausaioumii GyHkep; 28 — nonnasxosuili NNoOKa3aTent YPOBHS,;
13 — nonynorpyxHas neperopoaxa; 29 — KpbillKa YTenneHHas;
14 — otcToliHan 30Ha; 30 — BEHTUAAUMOHHLIA NaTPyOoK;
15 — ToHKOCROMHLIA 6nOK; 31 — poxpenpueMHuK;
16 — npusMKu ona ocagka. 32 — ppeHaxHas KaHaBa.

YCTPOVCTBO U NMPUHLINN PABOTHI

HacocHas yctaHoBKa npegcrasnseT CO60M NPAMOYrOAsHYIO CTanbHYI0 €MKOCTb, CHaGXeHHYIO
BHelWHUMY NaTpybkamy NOABOAA CTOYHLIX BOA (NepenvBHbIM, HANOPHLIM), NOABOAA MPOMbLIBHLIX
BoA,.

BHyTpW HacoCHOW yCTaHOBKM Y NaTpybka NoaBoaa CTOYHBIX BOA CMOHTUPOBAH NOALEMHLIA pe-
WweTyaThiii KOHTelHep, a Ha NOABOAS NPOMbBIBHLIX BOA, CMOHTMPOBaH BEHTWIb, YNpasnseMbii ¢ fo-
BEPXHOCTM C NOMOLUBLIO BUIKU. Ha gHe YCTaHOBKM HaxoanTCs NOrpyXXHOW HacoC, CoegnHeHHbIN pe-
3MHOBLIM LUNAHIOM C HANOPHbLIM NATPYOKOM.

Bnok ouncTku NpeacTasnsieT CO60M NPSIMOYIOALHYIO CTaNbHYIO €MKOCTh, CHaGXEHHYIO BHeLHN -
MK NaTpyGKamm NOABOSA CTOYHBIX BO, OTBOAA OYMLUEHHBLIX CTOMHBIX BOA, OTBOAA NPOMBLIBHLIX BOA,.

Ha BBOfie CTOYHBIX BOA, PACNONOXeH NEeCKOYNaBAMBaIoWMIA NoALEMHLIA GyHkep, 3aTeM OTCTOM-
HUK C HUCXOasLIe-BOCXOASLMM NOTOKOM ¥ TOHKOCIOMHLIA OTCTOMHUK, MMeIoWwMe NPOTOYHYIO 1 GyH-
KEepPHYIO YacTu. B sepxHeil 4aCT 30HLI OTCTavBaHWs pasMelleHa NOBOPOTHast Tpy6a ¢ OoTBOAOM
CTOYHbIX BOA, B NPUEMHYIO eMKOCTb HedTenpoaykTos. B 30He OTCTanBaHmna TOHKOCAOWHOro OTCTON-
HWKa pacronoxeH 610K U3 AUCTOB C NPOCGTaBKamu, B KOTOPOM NOTOK pasfiensieTcsl Ha Spycwl (Cnowm)
8 Uensx nosuiulerns adPHeKTUBHOro oTcTanBaHmn.

K oTcToMHOM 30He NpuMbikaeT GUALTP, B CPpeaHel 30He KOTOPOro pacronoxeHa pelserka ©
uwebeHouHbIM ApeHaxoM. Hvxe peweTku pacnonoxeH GunLTp ¢ nnasaiouieli 3arpyskoii U3 neHo-
nonucTupona, Cpasy NoOA KOTOPOW pacnonoxeH Tpybonposog ApeHaxa 60nbUoro conpoTusneHmns
C BbIXOAOM Ha NMaTpyooK OYMLLEHHOW BOAbI, @ Y AHa eMKOCTHOW TPyGonpoBoh, ApeHaxa Manoro
CONPOTUBAEHUS C BLIXOAOM Ha NATPY6OK 0TBOAA NMPOMLIBHOM BOAGL.

YcTaHoBKa M3rotasnmsaeTCs N3 MMCTOBOR CTany TOMWMHON 5 MM, 3alUMLLEHHOW aHTUKOPPO3niA-
HbIM MOKPbITUeM. TOHKOCNOWHbLI 610K M3roTasAMBaeTCa U3 OLMHKOBaAHHOW CTanu C NPocTaskamMu
U3 aHTUCeNTUPOBaHHOW ApeBeCuHbl. MeHONONMMCTUPONLHAR 3arpyaka BhiffONHEHa U3 BCREHeHHbIX
rpaxyn nonuctupona. fpeHax 601bLIOro CONPOTUBAEHUS] N3rOTOBAEH MyTemM HaMOTKU OUMHKOBAH -
HO# NposoAaoku ¢ warom 0,5 MM Ha AbipuYaTyio TPYOy.

Mocraexy ycTaHoBOK «CBUpb» OCYWECTBASIET
Toprosbuiii [lom «UHxeHepHoe oGopynosanue» 35




|

,ll\\'\ WA TN T H2A

YCTAHOBKA AHA3POBHO-A3POBHOM OMYUCTKN «BPU3»

YCTAHOBKA AHASPOBHO-A3POBHOM OUYUCTKY «BPU3»
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1 — peweTryaTuili KoHTeliHep; 2 — NOrpyXHon Hacoc; 3 — GuopeakTop nepsoM crynewu; 4 — Guopeaxrop
BTOPO¥ CTyNeHu; 5 — nomellleHve YCTaHOBKM; 6 — Hacaaxa Twna «Bus»; 7 — asparop (awcneprarop); 8 —
apmmdT; 9 — oTBOA rasos; 10 — NoARBOA Bo3ayxa; 17 — komnpeccop; 12 — ynsTpadHroneTosas namna
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CTouHbie BOAbI NepekaymBaloTCs B aHadpOOBHLIA
TPexCeKumMoHHBI B1opeaKTop ¢ BOMOKHUCTOW Hacaga-
KO, B KOTOPOM NPOUCXOANUT GUOASCTPYKLMA OpraHn-
4eCKUX 3arpsisHeHni.

3aTteM CTOYHbie BOAbl CAMOTEKOM NOCTYNnaloT B
aspoO6HLI GuopeakTop, rae UMEIKNTCSt 30HLI aspauun
1 OCBETNEHUA C NPUKPENnAeHHo Ha Hacaake MUKpPOd-
NOPON. Aspauns OCYLLECTBASIETCH KOMNPaCCopOoM.

OuunuieHHas Boga obeszapaxusaercs ynbTpadu-
OneToBLIM O0NyYeHVieM.

YcraHOBKa 3aBOACKOro usroToBneHns. floctasns-
etTca GUpMo «BNoHMK».

TEXHUYECKASR XAPAKTEPUCTUKA

Mapka YCTaHOBKM ...........oceruenene BPW13-1 — BPU3-50
[PONBBOAUTENBHOCTL, M3/CYT.evevirrereenrrens 1—50
KoHueHTpauvist sarpasHeHwii B

OUMLLIEHHBIX CTOYHBLIX BOOAX, Mr/n:

=]
B3BelleHHble BeiuecTsa
MacCa YCTAHOBKM, T .ovvvveveernnrrenerierarisennens




YCTAHOBKA «BOLIOJIEW» ANS1 OYUCTKM CTOUHbBIX BOoA
OTBEAEHME 1 O4MCTKA CTOUHBIX BOA, C NPUMEHEHVMEM YCTAHOBKM «BOAONEM»
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1 — 610K 6GMONOrMYECcKO OYNCTKU CTONHBIX BOA,; 2 — 650K rnyboKoi OYMCTKY; 3 — 3aTOr/IeHHas 3arpyska,;
4 — norpyxHoit HacoC; 5 — CTpyiiHLIA a3paTop

YCTAHOBKA «BOAOSIEN» —
610K 6MOROTNYECKON O4NCTKU
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1 — KOPNYC; 2 — NepBn4HbLIA OTCTORHMK (OCaAO4HBLIT Xeno6); 3 — NONYNorpyxHan neperopoaxa; 4 — HUKHAR

wenb 0capouHoro xenoba; 5 — kamepa aHaspo6HOro cbpaxwsanus; 6 — 6uopeakTop; 7 — 3aTOMIEHHARA

3arpyska; 8 — aaparop CTpyitHbiii; 9 — NnorpyxHoi Hacoc; 10 — BTOpWUUYHLIN OTCTONKKK; 1 — BOpOCHMB; 12 —

HWKHAN WENd BTOPUYHOMO OTCTOMHUKA; 13 — konogey; 14 — BEHTCTORK; 15 — xoposbie ckobe; 16 — Kpbiuka
noka

YcTaHosKa npeaHasHadeHa nist NonHoit 6nonormyeckoil u rnyBoKON OUUCTKU XOSSINCTBEHHO-
ObITOBLIX CTO4YHBIX BOA.

YcraHoBka paboTtaer no nNpuHUMY aspOTEHKOB C 3aTOMNEHHON 3arpy3Koil (M3 CUHTETUNECKUX
mMartepuanos), Kotopas, obpacras MyUKpoopraHnamamm, obecneunsaet 3 HEKTUBHYIO CUUCTKY CTOY-
HbIX BoA. HacuiweHne BoAbI KMCIOPOAOM OCYLLIECTBANAETCH CTPYIHBIM a3paTopoM Npu nogave 8
Hero BoAbi, 3abupaemoit HenOCPEACTBEHHO U3 YCTAHOBKM MOMPYXHbIM HacocoM $upmbi GRUNDFOS
(Fepmanun). Ocanok, 06pasyloumiica B yctaHOBKe, He TpebyeT gononHuTensHoi o6paboTkm v noc-
Jie KOMNOCTUPOBaHUA MOXET UCTONL30BATLCA B KauecTse ynobpeHus. YoaneHue ocaaka scneact-
BUE ero Manoro KONN4YecTsa NPOM3BOANTCS HE Yallie OOHOro pasa B rof, aCCeHW3auMOHHON Matlm-
HO 1N NOTPYXHLIM HacocoM. O6GcnyxueaHve YCTaHOBKU 3akniouaeTcs B obecneueHnmn 6ecnepe-
60iiHoi paboThl NOrpyxHOro Hacoca. flocne AMTEeNLHOro NepepbiBa B NOCTYIIEHUM CTOYHbIX BOL,
ycTaHoBka He TpebyeT NOBTOPHOro NMyCKoBOro nepuopa. KauecTtso OUMILIEHHBLIX CTOMHBLIX BOA, MO
OCHOBHbBIM NOKA3aTeNnsiM COOTBETCTBYET TpeboBaHmaM K COpOCY BOAb! B BOAOEMb! PLIGOX03AACTBEH-
HOro Ha3HaA4YeHWs.

BaameH 6noka rny6okoii 04nCTKU B GUNLTPYIOWNX MPYHTAX MOXHO NPUMEHATb COOPYXXEeHWs1 NOL-
3eMHO GUNLTPALMKN C OTBEAEHWEM CTOYHLIX BOA, B FPYHT.

MpumeHeHne ycTaHOBKU pa3pewseHo 'ocyaapCTBeHHbIM KOMUTETOM CaHUTapHO-3NMAEeMNoNo-
ruyeckoro Hapsopa Poccuiickoit depnepaunn (paspewenmne Ne 01-13/277-11 ot 23.07.96)

YcTtaHoBKa BbINOHAETCA U3 MeTanna ¢ NPOTUBOKOPPO3UOHHBIM NOKPLITUEM.

Mocrasnsercs UHMMIM mHxeHepHoro o6opynosaxms.

TEXHUYECKASA XAPAKTEPUCTUKA YCTAHOBKHA

Mokazarens Bnok 61MoAOrMYecKoi CUnCTKU BtoK ryGoKOH CuUMcTRM
MpovsBOAUTENLHOCTL, MP/CYT 1 3 1 3
Hmcng obcnyxuBaeMbiX Xu- 6 20 6 20
Tenei
Hanpsixexue nuraums, B 220
YCTaHOBAEHHas MOUHOCTL, BT 300 500 300 300
Fabaputsl, He Gonee, M:-

anvKa 2,7 3,6 1,8 2,4
wmMpuHa 1,3 2,0 1,3 2,0
sbicoTta 6e3 xonoaua 1,6 2,1 1,6 2,1
Macca, T 0,9 1,7 0,6 1,2
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AUCKOBbI BUO®UJILTP C CENTUKOM

JWUCKOBbIA BMODUABTP C CENTUKOM
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1 — noasopAwWMiA TPYGONPOBOA CTOUHBIX BOA; 2 — ABYXKAMEPHbIA CenTuk; 3 — nepenyckHoe oTeepciue; 4 —
NEHTOYHLIV KOBLOBbLIA 3A1eBaTOP; 5 — KOPLITO; 6 — AMCKU U3 MNACTMACCH!; 7 — BTOPWMHBIA OTCTONHUK; 8 —
OnopoxHeHne; 9 — NpMBOA KOMBMHUPOBaHHLIN; 70 — oTEOAAWMI TPYBONPOBOA CTONHBIX BOA; 77 — CbemHbIe
KOHCTPYKUMK OrpakaeHUs

38

CrouHbie BOAb!, NPOLLeALILne CeNTUK, MOAHUMAIOTCS NEHTOYHbLIM KOB-
LLOBLIM 3NEBATOPOM M C/IMBAIOTCH B KOPHITO Buodunstpa, B KOTOpOE
NONYNOrpy>XXeHb! f1acTMaCcCOBLIE OUCKU.

Ha noBepxHOCTWM aMckoB HapacTtaeTt 6uonneHka, kotopas copbu-
pyeT v OKUCNSeT 3arpsa3HeHunsa U3 CTOUHLIX BoA. B nnexke nonepemen-
HO BO3HMKAIOT aHaapOoGHbie 1 adPOBHBIE YCNIOBWA Y NPOMCXOAAT NPo-
ueccol HUTpudUKauum — aeHnTpudukaummn.

W3 xopbiTa CTOYHaA BOAA 3a6MpaeTcs BO BTOPUYHLIA OTCTOMHUK v
3arteM OTBOAWTCH MO LEeHTPanbHOW Tpybe.

YcraHoBKa 3aBOACKOro U3roToBneHus. PekomeHayeTtcs ansa opra-
HU3auuM NPOU3BOACTBA.

TEXHUYECKAA XAPAKTEPUCTUKA

MNpounssoanTensHOCTL, M3/CYT ..vviciereenee, 0,5—1
Yucno obcnyxuBaeMbix Xutenei, yen. ....... 4—6
KoHueHTpaums 3arpasHEeHNi B OYMLLEHHBIX
CTO4HbIX BOAAX, Mr/A:

B3BelLUEHHbIe BewecTsa
AMMOHUIMHLINA a30T ..............

MoTtpe6bnsieman MOLWHOCTL, BT
CkopocTb BpauieHus 6apaGaxa, 06/MuH .... 3 — 5




YCTAHOBKA OYMCTKM CTOUHBIX BOA «BUOBAK ®A»

YCTAHOBKA O4UCTKWM CTOYHLIX BOJ, «<BUOBAK ®[»
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1 — noasoasimi TpySonposon; 2 — NPUEMHbIA pesepayap; 3 — NOrpyXHoi Hacoc; 4 — peakTop; 5 — kom-
nPeccop; 6 — WUT aBTOMaTUYECKOro ynpasneHus; 7 — eMKocTu gna 06pabotku ocaaka; 8 — 6ak xoarynsHTa;
9 — HanopHiit TpyGonposoa,; 10 — sosayxoeoa; 11 — Tpybonposoa oT6opa OCBeTAEHHOW BOAL:; 12 — Tpy-
60npoBoA NOAAYM 0Cagka; 13 — nepenusHOi TPyGonposon; 74 — CAUB OYMLLIEHHOW CTO4HOR BOAbl, 15 —
TPY60NpoBOA, OTEOAA OYMLLEHHOM CTOYHOM BOALE; 16 — OTBOA WIOBOI BOAK!

CrouHble BOAbI epexauvBaloTCs B PeakTop, KOTopbii paboTtaer B
NATU OCHOBHbIX peXviMax: 1 — 3anonHeHne UCXOAHOW CTOYHOW BOJOM;
2 — aspauvs UNoBoM cMecK; 3 — paspeneHne UNoBOKM CMecH OTCTaun-
BaHueMm; 4 — OTBOA WNOBOW BOALI; 5 — ynaneHne nabbIToMHOro una.

3arem umkn paboThb peakTopa NOBTOPSAETCS.
Ocapok nepeka4mBaeTcsi NoNepeMeHHo B ABe eMKOCTY, CHaGXeH-

Hble d)MﬂbTDYIOluMM TKaHEeBbIM PYKaBOM, BMECTe C KOTOPbIM OH Nepu-

OAM4eCcKn N3BNEKaeTCH U yaanseTcs.
Pa6oTa yCcTaHOBKM rOfIHOCTBIO aBTOMATU3NPOBaHa, pexnm paboTbi

YCTaHOBKU MEHSIETCA 3a CHET NPMMEHEHUS! Pa3HbIX YCTaBOK perie spe-

MeHuU.
YcraHOBKa 3aBOACKOFO M3roTOBNEHUs. PekoMeHayeTcs Ans opra-

HWU3aLWMK NPOM3BOACTEA.

TEXHUYECKAS XAPAKTEPUCTUKA

Mpou3BoANTENBHOCTL, M3/CYT ...ceeeeiirnnnnens 1,5
Hucno obcAyXmnBaeMbix XuTenei, ver. ........ 5—10
KOHUEHTpaums 3arpaaHeHnii B OUMLLEHHBIX
CTOUYHbIX BOAAX, Mr/n:
BITK gy e sernemmemeremeereereensneneseanasanans 20
CPOP ceerinniiiirireiire e reererecnnnreens 3
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YCTAHOBKMU NEPEKAYKM CTOYHbIX BOA

HACOCHA#A YCTAHOBKA C NMOIrPY>XHbiM HACOCOM
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1 — xene3obeToHHbIe KOHCTPYKUMK (MIMTLI OCHOBaHUA ¥ NEPEKPLITHSA, KONbUa paboyei 4yacT 1 ropnosmHa);
2 — KphilKa pepessHHan; 3 — NOABOARLLMIA TPYGonposoa; 4 — AbipyaThlil KOHTetHep; 5 — Hacoc; 6 — nonnas-
KOBbIiA WNAHIrOBbIN AATYKK; 7 — HANOPHLIA Tpybonposoa; 8 — 8BOA nuTaowero kabens

HACOCHAS! YCTAHOBKA C HACOCOM «CYXOW» YCTAHOBKW

7

2100

14

2 1 19 |18 17

1 — necuaxas noaroToska; 2 — nnmnta ocHosanua; 3 — HabeToHka; 4 — 6eToHHOe KONbUO; 5 — NoasoAsan

Tpy6a; 6 — rAnHAHLIN 3aMOK; 7 — XOA0BbLIE CKOOLI; 8 — BEHTUARLMOHHLIN CTORK; 9 — Kpuitky; 70 — TexHuyec-

kas Kamepa; 171 — ueHTpoGexHbiit Hacoc; 12 — GutymHas ruapouzonaums; 13 — Gerodnas TpyGa; 14 —

oteogAwan Tpyba; 75 — HanopHuil Tpybonposoa; 76 — noTtok; 17 — Boao3abopHuid GunbTp; 78 — nnuta
nepexpbiThg; 19 — nonnasok
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HacocHan cTtaHuus nepekaYyku ¢ KONoauem rawelus Hanopa npeg-
Ha3Ha4YeHa Ans NepeKkavyky OYULLIEHHBLIX CTOYHLIX BOA MOCNE OYMCTHBLIX
COOPYXEHUA Unm Npm cOPoce OUMLLIEHHBIX CTOYHbLIX BOA, NOC/E NeCYaHo-
rpasuiiHbix GUNLTPOB U PUALTPYIOLMX TPaHLLER NPU HEeBO3MOXHOCTH
ux CaMoOTEYHOro orTsefeHusi. C NOMOLLBIO HACOCHOW YCTAHOBKM MOXHO
nopaBaTh OUYULLSHHYIO CTOYHYIO BOAY AN NONMBA B fIETHUIA Ce30H v
HamopaxuBaH1s 3MMOi B Cnyyasx nepemMepsaHus BoaceMa — NpuemMHu-
K& CTOYHbIX BOA. HacocHas yCTaHOBKa pa3MellaeTcsi B eMKOCTH, 10 KOH-
CTRYKUMK aHaNOrN4YHOM CenTHKY.

O6beM HakannBaemoi BoAbl ONpeaenseTcs OT YpPoBHa Ha 100 mMm
HWXe noTKa noasoanaweit Tpybbl. HeobxoanMoCcTL OTKaYKK YCTaHaBnu-
BaeTCH NOMOXKEHNeM BepXHero KOHUA LTaHr NOnNAaBKOBOro AaT4MKa.

HacocHas cranums nepexaukyt HEOMULLEHHbLIX CTOMHbIX BOA NPUMEHS-
€TCA NPY pasMeLLeHt OUNCTHBIX COOPYXEHWIT B HacbinNu.

B kauecTBe NOrpyXHbiX HARCOCOB ANN NEePeKaykn OHUULLEHHbIX CTOY-
HbIX BOA MOFYT ObITb MCNOABL30BaHLI HACOCHI Mapok «Pyvyeek-3», «Ma-
nbiw», «Asoseur, cepun SP «pyHadoc» v ap.

Dna nepekauxy HEeOYMUEHHBIX CTOYHLIX BOA MOXHO WCFAONAL30BaTh
Hacockl Mapok «Centuk», «FHom 10-10», Amarex unn Euduro dupmb
KSB (Fepmanus).

Hacocbl «Cyxoi» ycTaHoBKU ChepyeT UCNOonL30BaTb ANS NepeKavku
OUYMLLIEHHBIX CTOYHbIX BOA,. Heo6X0AMMO NpUMEHATL CaMOBCaChiBaIoLWMe
Hacocbt Mapok «BC-0,5/18 M=, «Armpenb», «Kama-8», «MCKY-OXKET»,
cepun JP «pyHadoc», «apnavHr» u ap.

MocTaskun Hacocos ocywecTeaseT Topro.uiii Jom «MHxeHepHoe 060-
pyaoBaHues.,

TEXHUYECKASA XAPAKTEPUCTUKA

Mpon3soanTeNntHOCTb, M3/4 ...uevveiiine . 0,5—1
Hanop, M ...c.ocieiiiiinnicr e 15—5
NMotpebnaiemas MOWHOCTb, KBT ................... 0,4—1,1




TEMNJIOCHAB)XXEHME
OBLLME NOJIOXXEHMS

ABTOHOMHbIE CUCTEMDI TEMIOCHAOXEHUS NpeaHasHaYeHbl 4N OTOMUIeHUS K I opsiyero soaocHab-
XeHust OQHOKBaPTHUPHLIX 1 6NOKVPOBAHHBIX XMABLIX JOMOB.

K 2BTOHOMHOWM cHCTEME OTOIEHUS ¥ ropsiYero BOAOCHaGXeHUs OTHOCSITCS UCTOMHUK TEnnocHab-
XeHus (KkoTen) u ceTb TPYBOnpPOoBOA0B C HarpeBaTensHLIMU NPubopamm 1 Bogopa36opHoit apMary-

poii.
MpeumMylecTBa aBTOHOMHbLIX CUCTEM TerIOCHabXeH N 3aKAIoYaIOTCA B CEAYIOLLIeM:
OTCYTCTBUE AOPOrOCTOALMX HAPYXHbIX TEMNAOBLIX CeTel;

BO3MOXHOCTb GLICTPO# peanuaauy MOHTaKa 1 3aMycka B paboTy CUCTeM OTOMIEHUs: N ropsiuero
BOAOCHaGXeHus;

HU3K1e nepeoHadasibHble 3aTpaTthl;

YpOLeHWe peLIeHns BCeX BONPOCOB, CBA3AHHBIX CO CTPOMUTENLCTBOM, TaK KaK OHM COCpefoToqe-
Hbl B pyKax Bnafenbua;

coKpalleHne pacxoaa TONNMBa 3a CHET MECTHOIO PerynmpoBaHusa OTNycKa Tersia u OTcyTcTBue
roTepb B TernAOBbLIX CeTsX.

ABTOHOMHbI@ CHICTEMbI OTOM/IGHUA NIC NPUHUMITY NPUHATBLIX CXEM NoApa3aensioTcs:

CXeMbl C €CTECTBEHHOI LUMPKYNAUver TennoHocuTens;

CXeMbl C UCKYCCTBEHHOM LMPKYNALUMEN TernnoHOCUTens.

B cBOIO OUYepesb CXembl C eCTECTBEHHOW ¥ MCKYCCTBEHHOMR LUMPKYNauven TennoHocuTens MoryT
NoApasfensaTLCA Ha OQHO- U ABYXTPYGHLIC.

Mo NPUHLIMITY ABVDKEHUS TEMNOHOCHTENS CXEMb! MOTYT GbiThb TYNMKOBbLIC, MOMYTHLIE U CMELLIaHHbIE,

Jns cucTeM ¢ ecTecTBeHHBIM NOGYXAeHMEeM TerIOHOCUTENSt PEKOMEHAYIOTCH CXeMbl C BEpXHeH
PasBOAKO, C OAHUM WM OBYMS (B 33BUCMMOCTM OT Harpysku 1M KOHCTPYKTMBHBIX OCOBEHHOCTe!
[0M2) rMaBHbIMK CTOSIKAMM, C PacIMPUTENbHbIM 6akoM, YCTAHOBAEHHOM Ha [1aBHOM CTOSIKE.

KoTen ons oaHOTPYOHBIX CMCTEM C €CTECTBEHHOW UMPKYnsiveid MOXeT HaxoaWTbCR Ha OHOM
YPOBHE C HYDKHWMII HarpesaTenbHbiMy npubopamm, HO sydule, ecimv OH Byaer sarnybneH xoTs Gl
L0 YPOBHS GETOHHOM NAUTH! B NPMSMOK WM YCTAHOBMIEH B NOABane.

Koten pns asyxTpyOHbLIX CUCTEM OTOMNIEHUS C CTECTBEHHOW UMpKynsumen obssarenstio sarnyb-
NATH MO OTHOLLEGHUIO K HUXHEMY HarpeBaTenbHoMy Npnbopy. BeicoTa sarnybnexuns yrounseTcs pac-
4eTOoM, HO He MeHee 1,6 — 2 M. CucTeMbl C MCKYCCTBEHHLIM (HACOCHBLIM) NOBYXaeHVeM TeNNoHOCH-
Tens umeloT Gonee WMPOKUA AnanasoH npuMeHeHus. BOSMOXHO KOHCTPYMpPOBATL CXEeMbl C BepX-
HEeW, HMXHEN ¥ rOPU3OHTAIBHON Pa3BOAKaMK TEMNIOHOCUTENS.

CucteMb! oTtonnexHus 6LiBaloT:

BOASHLIE; BO3AYLLHbLIC; SNEKTPUYECKMe, B TOM YUCANe C rpeiowum anekTpokabenem, 3anoxeHHbLIM
B NOAY OTannBaeMbiX MOMELEHUN, 1 aKKYMYITOPHbIE TernoBLIe neuv (NPOoeKTUPYIOTCA NPY Hanw-
Yuy paspeLieHus aHeprocHabxaloweit opraHvsauvn).

Bogsitibie CHCTEMBI OTONNEHNNA NPOEKTVPYIOTCA BEPTUKANbHLIMW C HarpesaTenbHbLiMu npubopa-
MW, YCTaHOB/IEHHLIMM MOA, OKOHHBIMI IpOEeMamMu, U C rpelioLvMM TPYBONPOBOAaMU, 3a/I0XKEHHbLIMU B
KOHCTPYKUMK nona. Mpu Hannumm otannMsaemsix nonos A0 30% oTonUTeNbHOM Harpysku cnegyer
obecneunBartb HarpesarenbHbiMi npn60paMM, yCTaHOBNeHHbIMY NOA, OKOHHbLIMI NpOoemMamn.

KsapTupHbie cucTemMbl BO3AYLUHOrO OTOMIEHNS, COBMELIEHHbIEe C BeHTUNsIUMeR, AOKHbI NO3-
BOANTL paboTaTb B peXxmumMe NONHON LUMPKYASLM (M0AM OTCYTCTBYIOT) TOSIbKO Ha HApPYXHOW BEHTH-
AsuMY (MHTEHCUBHbIE OLITOBbLIE NMPOLIECCHI) WM HA CMECKH HAPYXKHOI 1 BHYTPEHHel BeHTUnsiuMm B
NO6bLIX Xenaembix COOTHOLLEeHMSIX.

MprToYHBI BO3AYX NPOXOAUT Ciefyioulyo o06paboTKy:

3abupaetcs cHapyxu ( B oGbeme caHUTapHO# HOPMb Ha Yenoseka 30 M® /u)
CMELLNBAETCH C PELMPKYSIILMOHHBIM BO3AYXOM;

ouniaercs 8 punbrpax;

nogorpesaetcs B Kaniopudepax;

nogaeTcs B 0GCAYXMBAEMbIE NOMELLIEHMS N0 CETVU BOSAYXOBOA0B, BLINOAHEHHLIX M3 MeTasuia unu
3AN0XEHHbLIX B CTPOUTENbHLIE KOHCTPYKLMK.

B 2aBMCMMOCTM OT HApPYXHbIX YC/IOBUIA cucTtema AonxHa obecneunsatb paboTy ycTaHoBku B 3
pexumax:

Ha HapyxHOM BO3ayXe;

Ha NONHOW PeunpKyRALMN;

Ha CMECH HapYXHON peLvpKynsumn BO3ayxa.
MoByxneHue BO3ayxa MexaHN4YecKoe.

Mpu NPOEKTUPOBaHUM BNEXTPUYECKOH CUCTEMBI OTOMAEHUS C rPelowmM kabenem Heobxoau-
MO VICXOANTb U3 GREAYIOWMX NOIOKEHNI:

A1 OPYEHTMPOBOYHLIX PACHETOB MOXHO MPUHATL TEMNOOTAAYY rpeioLlel NoBepxXHOCT rona ¢
3anoXeHHbiM B Npegenax 80—120 Br/m? npu ware rpeiouiero xabens 150—200 mm;

perynauposaHue TennooTAaun rpeioweil noBepxHOCTU NONOB ¢ anexTpokabenem BbiNONHAETCH
NOCpPeAacTBOM 3NEKTPOHHOIO perynsitopa, paborawowero no npuHLMy “BKIIOYEH”, “Bbik/MoueH”.
Temnepatypa Ha NOBEPXHOCTV NONa NOALEPXMUBAETCR B npepenax 24...25 °C, a ana xadensHbIx
roMoB B CaHyanax 1 BaHHbIX komHaTax — 30...32 °C;

OeicTene aNeKTPOHHOTO PerynaTopa CBA3aHO C AaT4nkoM TeMneparypbl, OTCASXMBAIOLWMM MoKa-
32HUA Ha NOBEePXHOCTH nona. NcnonbayeTes Tennoakkymympylowan cnoCoBHOCTb CTPOUTENbHbLIX
KOHCTPRYKUNIA;

oToN/IeHMe rpeoLmmMmy Kabensmu, 3an0XeHHLIMKM B KOHCTPYKLMIO NONa, [OAXHO NOKpLIEaTL 70 %
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OTOMUTENILHON Harpysku NOMELeHNs, OCTaNbHaa Harpyska AOo/DKHa KOMMEHCMPOBAaTLCH AONOAHMU-
TeNbHbLIMK HarpesaTe/libHbiMK npubopamu, YCTaHOBNEHHLIMW MO OKOHHbLIMW NPpOeMamyt, Hanpumep
ANEKTPNYeCKMMn MaciaHbLiMK paguaropamu.

dupma “TANIAH" npepgnaraet Mcnonb3oBaTh HOBUHKY B CUCTEME OTOIYIEHUSI — OTOTMTENbLHBLINA
NPOTOYHbIA SNEKTPUYECKWUIA KOTeNn-BogoHarpesaresnb 3BI.

Koren 3B — akonoruiecku YUCTLI arperart, ManoraGapyTHLIM, OTAMNAIOMIACH MOBLILLIEHHOR
HaAEXHOCTbIO ¥ 9KOHOMUYHOCTBIO MO CPABHEHMIO C Ira30BLIMU. N SNMEKTPUMECKMMM OTONUTENbHLIMM
KxoTRamu, obopynoBaHHbiMu TOHamu.

YHusepcansHocTb 3BM no3sonseT nogknioumTe eroc B mo6oi 3aMKHYTOM cucTeme OTOMieHUs
HEe3aBUCHMMO OT ee KOoHpUrypauwu, o6ecneunsaeT NOAOIPEE U eCTECTBEHHYIO UMPKYIALMIO Ternno-
HocUTens.

C uenbio NOoBbILUEHNUA HaAeXHOCTH 1 3KOHOMUYHOCTH pabothl IBIT dupma “FAJIAH” npegnaraeT
MCMONL30BATL B KAYECTBE TEIYIOHOCUTENS B OTONMUTENbHLIX CcTeMax, 060pyAoBaHHbIX KOT/IoM DB,
crieLranbHO paspaboTaHHbiil BbICOKOOMHbI aHTudpua “TAJIAH-APTYC”.

B npenapat go6asneHs Npucaaku, NpensTcTayiowme o6pa3oBaHMIo HaKMMM Ha cTeHKax Tpybo-
NpPOBOAOB U HarpeeaTesbHbIX NPUGOPOB 1 CROCOGCTBYIOWME PACTBOPEHMIO YXKE UMEIOWMXCS, a
TaKKe NPUCanKM, saMesnsiolme NpouUecc Koppoauu.

BbixopHoW natpybok kotna [, = 32 MM, NOSTOMY HEOBXOAMMO pPasbuBaTb TEFUIOBYIO Harpysky
aoma Ha 2—3 cucTtembl. LlenecoobpasHo 1 9KOHOMUYHO MOLHOCTL KO0 CUCTEMbI NPUHMMATL B
npeaenax 10 kBT. Cucrema otnnuHo paboTtaeT Ha ecTeCcTBEHHOM LMPKYNsaLmK. MyckoBas MOWHOCTL
ycraHoBku — 25 kBT, B pabouem pexume cvictema notpebnser ~1,5 kBT.

BEHTUWIALUMUA

Bexmunsums Ha o6vexTax KOTTeXkHOM 3aCTPOoWkn B OCHOBHOM ectecTBeHHas, Heo6xoanmo npen-
yCMaTpMUBaTL B CTPOMUTENbHBIX KOHCTPYKUMSX BEHTUSILMOHHBbIe KaHanbli ANs yaaneHus BO3AyXa U3
NOMELLIeHWIA caHy3/i0B, BaHHbIX KOMHAT, KyxOHb. O6beMbl YOanseMoro Bo3gyxa COOTBETCTBEHHO

MOXHO NpMHATL: 50, 75, 90 M3/4. Mpu CKOPOCTH B BEPTHKA/NLHOM KaHane He Gonee V =1 M/c pexomeH-
AyeTcs KaHan B KMPNUUHBLIX CTeHax npuHumatb pa3MepoM 140 x 140 mm, B GeTOHHbIX 6n0Kax
unn NpucTasHbiX KaHanax Kpyrnoro cedeHusi [OCTATOYHO pasMep BLITFXHOrO KaHana npuHATb
4= 80 mm.

B cayHe HeO6XOAMMO AeNaTb BLITAXKY ANsi KPATKOBPEMEHHOrO NPoBETPMBaHKS, UCTIONb3YR BEH-
TWUASITOP, €CNN HeT BO3MOXHOCTM eCTECTBEHHOrO NposeTpuBaHus. Mpn nepeceueHnn BO3AyX0BO-
2IOM CTeHb! (ONA MEeXaHW4eCKOM BLITSKKM M3 CayHbl) He0OXOAMMO YCTaHOBMTL OrHe3anepXusalo-
WWiA Knanad caMoro MasneHbkoro ceyenmns KOM 150. Mputsop Asepu B cayHy [OMKEH ObiTb BbiNo-
HeH ¢ wenbio 1,5 cM No BceMy nepumeTpy Ans NOCTYNNeHus HeoGXOAWMOro KONMYeCTBa BO34yxXa B
fioMelLeHme cayHbl.

Ha ypoBHe KaMeHKn OCTaBAseTCs peryampyeMoe oteepctue (C wmnbepom) Ans NocTynneHus Bos-
Ayxa Ans ropexHvs.

PasHoobpaszne apXuTeKTypHO-NNaHUPOBOMHBLIX pelleHnii B KoTreaxax ¢ Hannuuem Gaccefina,
3MMHEro caga TpefyeT YCTPOMCTBA BbITAXKWM M3 3TUX NOMEUISHWA C eCTECTBEHHLIM UNu MexaHu-
Yeckum nobyxpeHneM. B HacceiiHe gOCTaTOMHO 06bLEM YAANAeMOro BO3Ayxa NPUHATL N0 KPaTHOC-
™ B npegenax n = 5, 8 aumHeM cany MOXHO obecneunts n = 1,5...2 kpata. Mpu Takmx o6bemax
yOQNAeMoro Bo3ayxa MOXHO 060iT1Ch 6e3 yCTPOICTBA LIEHTPOGEXHOR NPUTOMHON ycTaHoBKu. Kom-
rMeHcaUmsa BLITSXKHOINO BO3AyXa — 3a CHET eCTeCTBEHHOro NOAcoca.

BbITSHKKY U3 OGHOMMEHHbIX MOMELLEHWI pasHbix aTaxel MOXHO O6LeAMHUTL Ha YepaaYHOM STaxXe
c6OpHLIM FOPU3OHTANBHLIM KOPOGOM C NOCAEAYIOUWMM BLIXOAOM Ha KPOBMO.

PexkomeHayemas CKOPOCTb BO3yXa B ropu3OHTaNbHLIX KaHanax Npu eCrecTBeHHOM nobyxaeHnn
Bo3ayxa npuHuMaeTcs B npeaenax 0,5 m/c. BoicoTa NOALEMHO-BLITSDKHOM COOPHOV wiaxThl Hap
KpOBnieil agomMa ONpeaensieTc CHeroBLIMM YCAOBUSIMU.

Jns yCTaHOBKWN BEHTWISITOPOB B MEXaHUHYECKMX CUCTEMaX BEHTUIIUMKM NpeanaraeTcs o6opyaosa-
Hue dupmbt “Flakt” (Dunnaspna) 1 orocnasckoii Gupmut “IMP”. BeHTMASTOPHE KAHANLHOTO U Ha-
CTEHHOFO Tuna ¢ pabounmu napameTpamm Z, M%/4, u H, Ma, obecneunBaloT KOMBOPTHLIA PEXNM B
06CNYXVBaEMbiX NOMELLEHUAX. SNEKTPOABUTaTeNIM YCTAHOBOK MHOFOCKOPOCTHbIE, KOTopbie obec-
nieyat moGon pabounii pexvm nomeLleHus.




OAHOTPYBHASt CUCTEMA OTOIMJIEHMA
C ECTECTBEHHbLIM NOBY)XAEHUEM

MAAH 1-ro 3TAXA HA OTM. 0.000, 1.360 JIAH NOABAJIA HA OTM. -2.420, -1.260
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fipnmeyanns

1. CuCTema OTONNEHMS C €CTECTBEHHON UMPKYNIAUMEN TeNRoHOCHUTeNs NPUMEHASTCS AN CxeM C HanGonRLIWNM
ynanenvem nneya He 6onee 30 m (no nopawuieit).

Mpy HEOBXOAMMOCTY MOXHO 3aMpPOEKTNPOBaTh 2 FNaBHLIX CTOAKA.

2. OpHOTpYBHaa cuUCTEeMa OTOMNeHUA C eCTeCTBEHHOW uvpkynsumeit moxet pabotate npy PacriofoxeHnu
KOTAA M HUXHEro HarpesarensbHoro npubopa Ha 00HOM ypoBHe. [ns YAyHiHeHUs UMpKYNaumn TeNAOHOCHTENs
pekoMeHayeTtcs 3arnybnateL Koten.

3. PerynvuposodHyio apMatypy CfiefiyeT YCTaHaBAMBaTb TONBKO ATR MOHTEKHON Peryamposkm Ha croske (wa-
pOBbLIE KPaHbt).
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NNAH MAHCAPLbLI HA OTM. 2.860
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CXEMA CUCTEMb! OTONNEHNA NNEBARA
(opHOTPYOHan, TynruKoBasi, eCTecCTBeHHasn)
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CXEMA CUCTEMBbI OTOIVIEHWSA MPABARA
{opHoTPYbHas, TyNuKoBas, ectecTBeHHas)

®

“ @

CXEMA OBBA3KW KOT/IA C NMPUCTABKOW HA CUCTEMY I'BC

XonopgHas 8oAa w3 BOAONPOBOAA

BoponoporpesaTens ¢ KOXyXOM

Koren K4M-2m-5
29,5 «BT

flopnnTka CUCTEMBI OTOMNEHNR

ot sogonposoga & 20 \

@ 20 15x418n2

16616k

Ot cucTembl OTONREeHUN

Bogonogorpesarens Ha ropsyee sopocHabxeuvne

————__ K Bo3ayxoc60opHuky — pacumputesnio

CUCTEMbl OTONACHWA

KpaH pns oTKMoYeHUst OTOMJIeHNS

@2 20
11666k

[peHax cnctems: oronnexns @ 20

:]::’ / Ilog noOTONKOM
¢ T-ro aTaxa

. Tun cucTembl — OBHOTPYOHas C BepxHel pa3soaKom.
. Unpkynsuus — ecrecTBeHHas.

. Koten Ha orornexue:
Ha TBepaom Tonnvee — KYHM;

Ha BC — npucTaBKa 8oA0rpeliHan.

. TennoBast Harpyska nNo YKPYNHEHHbIM NoKasaTensm:
Ha cucremy oronaexuns rpm Q = 0,7...1 Br/m3-rpag;

F = 260 m? — otannueaemast NNoWans;
V = 800 m® — oTtannnsaembiia o6vem;
Qi = 0,7 x 800 x (20 + 26)= 25760 BT
. Harpysaka Ha N'BC He npesbiwaeTt 20 % Harpysku Ha cuctemy OTOM/ieHuns.
. TennonponzsoanTensHoCTs KoTna Q = 1,1 x Q= 25760 x 1,1 = 28340 Br.
. Tun oTonMTenbHLIX NPUGOPOB — YyryHHbie pagmaTopsl MC-140-A0.
. ApMaTypa — wapoBble KpaHbl Manoro CONPoTUBAeHus.




ABYXTPYBHASl CUCTEMA OTOIMJIEHNA
C ECTECTBEHHbLIM NOBY)XXAEHMEM

NNAH 1-ro 3TAKA HA OTM. 0.000, 1.360 NNAH NOABANA HA OTM. -2.420, -1.260
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Mpumevanns

1. NByxTpy6Has cuCTeMa OTOMAEHWA C eCTECTBEHHON UMPKYNAUMeil TennoHOCUTeNs NPUMEHAETCS TONbLKO
Torna, KOrAa ecTb BO3MOXHOCTL 3arfnybuTh KOTER He MeHee YeM Ha 1,5 — 2 M OTHOCHTEALHO HUXKHEro oTonu-
TenwvHoro npubopa (Ha oaHOM yposHe paboTalnT NPUGOPLI TONLKO BEPXHNX STaXeH).

2. DsyxTpybHan cuctema OTONNEHNA C HACOCHOW UMPKYNNALMEN TeNNIOHOCUTERS He MMEET Takvx OTPaHNYEHW.
3. Haubonsliee yaanexve nieya 8 Cxeme CMCTEMb OTOMIEHUA HEe JOXHO npesbiwarb 30 M.
4. Perynupyowtylo apMaTypy MOXHO YCTaHOBWUTL Ha KasKAOW NogBoaKe HarpesarensHoro npnbopa.




NAAH MAHCAPObLI HA OTM. 2.860
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CXEMA CUCTEMBb! OTOTMIEHNA JIEBARA @ CXEMA CUCTEMbI OTOTUTEHNA MPABAA
(aByxTpYy6Hasn, HacocHas) (nByxTpyGHas, HacoCHas)
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NPUHLIMNWMANBHAR CXEMA OBBA3KW ABYXPYHKUMOHAJIBHOI'O KOT/A
C HACOCHOU LIPKYNAUMEN TENNOHOCUTENSA 1. Tun cuctemsl — ABYXTPYGHan C BepxHeli Pa3BOAKON.

g
nepenuBHan &
OtBecM B

pacumpuTensHas 2. Linpkynsuma — HacocHas.
N UMPKYARUMOHHAA

8Pe3aTb BOILAYUIHNK

[

. Koten Ha oronnexune n NBC asyxdyHKUMORaNbLHBLIA

PEXOEMHY  XOHTPONLHAA wa cucremy FBC Ha Xuaxom Tonamse — AOXKB-29 (xBT).
Dy = 20 OT BOQONPOBOAA 4. TernoBast HarpPy3Ka Mo YKPyNHeHHLIM 1oKasaTenaMm:
Pl il
11627n

Ha cucTemy otorinexus npu Q = 0,7...1 Br/m*rpag;

F = 260 m? — oTtannmsaemMas naowaay;
Ha cucreMy L

Sromenman \ V = 800 mM® — oTtannuBaembiii obvem;
220 16xu11p 3anonHeHue
CHCTEMbI BOAOW M3 80A0- Qm = 0,7 x 800 x (20 + 26)= 25760 B~.

3akpbiTb HA NPOBOAHON CeTh 5. Harpysaka Ha 'BC He npesbiwaeTt 20 % Harpyskv Ha CUCTEMY OTOTUIEHUS.
neTHWiA nepwon, @25 6. TennoNPoOU3BOANTENLHOCTL KOTNR

OTxpuiTs Ha :[i 11627n Q=1,1xQ_=25760x 1,1 = 28340 Br.

NeTHWM nepvion i:: 7. Tun oTonnTenbHbiX NPpUbopos — YyryHHbie paguatopsl MC-140-A0.

. AOXB-29 8. ApmaTypa — BeHTMAM MOBLILLEHHOrO CONPOTUBNEHUA.

pacwmpuTenbHas {Lu‘

(ot pacw. 6aka)

9. MNapameTpy TennoHocutens T11 — T21 = 90...70 °C.
{Q=29 kBT Ha x1BpxoM Tonnuse)

’
< @s Hacoc

1 nepemMbluKa

i

\

]

l N Dy = 20 11627n (onopoxtHeHue cncTembl)

OT CUCTEMb! OTONNEeHNA




HAMOJILHOE OTONNEHUE C MCNONb30BAHUEM MNJIACTUKOBLIX TPYB

NPHUHUMITUANBHAR CXEMA CUCTEMbI HAINOJIbHOrO OTOMJIERNS,
KONNEKTOPHOW CUCTEMbI OTOMNAEHNA C FOPU3OHTANBHOM PABBOAKONM
1 CUCTEMbBI I'BC
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YCNOBHbLIE OBO3HAYEHNA

Togaoumi TpySonposon tn=90 °c
O6paTuuft TpySonposog tod =70°C
Tpy6onposon TI'BC t=55°C

Lupxynaunounsft TpySonposon [BC t=45"C
TpyGOTpOBOA HANOMLHONG OTOMMEHUS

Harpesartens#siii uputop ~Tepuonanens’
C KJlanaHoM PeryiMpyrouMm

TEPL-2000 c Tepuoronosxoil

fipo6xosstit xper Ha TpySonposogme
Bentnns Ha tpyGomposone

—1

®0 oo

HERZ ___
CALIS-TS 3/4"
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Knanan perynnpyomuf
B CHCTEMe HAMONLHOr® OTOMIEHHUS

C TEpXOCTATHWECXOA rosnoBKoRt
BuiHOCHOR IDaTuuMK TepMocTATHYEeCKOR [O/TOBKM

UupxyngumnonHsA Hacoc
[lpenoxpanurensusit xnanaxn

Crosk ropausp

Crosk UMPKYNSAUKOHHMIA

T Unprynxmmomnue
HA& 111

Npumeyanne — Mexay pacumputensHoi Gakom 3aKpHITOrO TvNa M KOTNOM He cneayer YCraHnasnausars

HUKAKOW 3anOPHON apMaTypbi.
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MNAH MNOABANA. OTOMNEHUE MNONA
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Mpumedanns

1. 30Hbl OTanAMBaeMOro nona pasbuTs Ha nnowanw ot 10 M2 u He Gonee 15 M2,

2. Kaxnas 30Ha NPUCOSAVHASTCS K PacnpefenMrentHoMy KONREKTOPY CO CBOE 3anopHOM apMaTypoii.
3. DuameTp TpyGonposoaa, 0BCRYXVBaIOWWA 30HY A0 15 M2, MOXHO NpuHATL & 16 x 2.

4, lar pacxnagku TpyGONpoBoaoe nNpuHaTs 150 mMm.

5. TennoHocuTERL ANS HANOMLHOTO OTONMEHUA NPUHSATL OT crcTembl FBC. Perynuposakre TemnepaTtypbl Ten-
noxocutens obecnieunsaceTCs KAanaHom C TepMOCTaTUYeckown ronosko#t CALIS-GTS (Cm. nNprHUMANANbLHYIO
cxemy).
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PacimMpuTenbHbii

6ayok V=23 n

p—
Vener =700 ‘

YCTAHOBKA 3JJIEKTPNYECKMX KOTJIOB 39BN
AN OTOTJIEHUA XWNbIX NTOMELLEHUN

CXEMA CUCTEMbI OTOMNIEHUA

CT.7

5
X
Y Quper = 8,6 KBT
' 3nexrpokoten 3BM-02
\@unb1p_ N = 1,525 kBT
U=3808
J=p00 120 A

paamepst: D, = 100
= 350

OCHOBHbBIE NAPAMETPbI V1 PASMEPDI

Paboyas cpeaa — Boga, oTBevatowan TpebosanmaMm FOCT 2874—82 «Boaa nuTbesas» Mny aHTH-
dpua «TAJIAH-APTYC»

38M-03 28M-02
MoTpebnsaemoe HanpsixeHuue, B 220 380
OTtannusaemMoe noMeiuexne, m3 200 600
MoTpebnsieman cuna ToKa, A 2,524 [0 120
Paboyee pasnenwe, krc/cm? 0,55 1,525
MotpebnsiemMas MOWHOCTL, KBT no 2 no 2
Maxc. Temneparypa Ha Bbixoge, °C g5 95
Macca, kr 1,3 2,5
Ouamerp, mm 40 100
OnvHa, mm 310 350
Moaxmouetve k oTonuTensHol cvcteme, Myt [, MM 20 32




MCNOJIb3OBAHME COJIHEYHOW 3HEPIUM
B CUCTEMAX TEMJIOCHAB)XXEHWSA

1 — cucrema ynpasaeHus;

2 — cucTeMa perynnposaHns;

3 — koven;

4 — TennooBGMEeHHVK-HAKONUTEND;
5 — conHeuHint Goinep;

6 — cucTema OTONREHUN;

7 — CONHEYHbIIT KONNEKTOP;

8 — UMPKXYNSUNOHHLIA HACOC;

g — cMmecuTensb

ConHeyHan SHeprus B CUCTeMaXx Terv1ocHabXeHusi CenbCkux HaceneHHLIX MecT Haubonee 3dg-
bEeKTUBHO UCMONL3YETCH NyTem NPeobpasoBaHMS COMHEUHOrO M3NYYEHUs B TENNOTY HEeBLICOKOro
TEMNepaTypHOro noTeHuMana, BOCTaTOYHOrO OISt OTON/IEHUSA Y ropsiuero BoAocHabxXeHns B XUnbIX
3paHusx.

B HacTosiuee Bpemst oueHb NepPCnexTMBHO Hanpasnexne NpeobpasoBaHUA CONHEYHOW SHepruu
8 TenioByIO Ans otorvieHus 1 FBC C NOMOWBIO CONHEYHLIX KOINEKTOPOB. IKOHOMMUYECKU 06OCHO-
BaHHOW 061aCTLIO NPMMEHEHNS TAKUX CUCTEM ABNSIIOTCSH PernoHbl, pacnonoXxeHHsole Huxe 50 © ce-
BEPHOM WUPOTHI.

Pewaiouwiee snusiHme Ha TEXHUKO-IKOHOMUHECKUE NOKA3aTeNn CUCTEMb! TerylocHabxeHns oka-
3bIBAIOT KaK TEMIOTEXHUYECKNEe XapaKTeprucTkM CODCTBEHHO COMTHEYHbBIX KOMINEKTOPOB U KnuMaTtu-
YecKue ycnosusi MEeCTHOCTH, B KOTOPO# OHM UCTIONLIYIOTCS, TaK U TMEKOCTL perynupoBaHvs paboTst
¥ HapEeXHOCTb cUcTembl. Hanbonbiumm akoHoMuueckum adpextom o6nanaiot GuBaneHTHLIE U KOM-
6rHMpOBaHHbLIE CUCTEMBI COTHEYHOrO TeruioCHaGXeHun, B KOTOPbLIX COMHEYHbIE KOANEKTopbLE UC-
MONbL3YIOTCA B KOMMNEKCE C BONOAHUTENbHLIMW MCTOYHUKAMW TENAOTH U C HU3KOTeMNepaTypHbLIMU
cucTtemMaMm OTOM/IGHUA, YTO OnpepaenseT ganbHeHwee Hanpaenesue paboT No NOBbILEHWIO 3¢-
GEKTUBHOCTM NoKasaTesnel CUCTEMbI COMIHEMHOTO TerIoCHabXeHuns.

MepcneKkTUBHbLIM CNeayeT CYNTaTh NPU M3rOTOBNEHUN CONHEYHbIX KOMMEKTOPOB UCMONb30BaHMe
UBETHLIX META/IOB ¥ CENEKTUBHOMO CTEKNA, MPOMYCKAaIoLLero ynbTpadrMoneToBoe NayyeHne v npe-
MSTCTBYIOWErO MPOXOXASHUIO MHPPAKPACHOMO U3NYYEHNs.

Kak nokasan HakonieHHbiA OfNbIT SKCMePUMEHTaILHOIO CTPOUTeNLCTBA, Haunbonee adpPexTusHbL!
8 9KOHOMUYECKOM OTHOLLEHMN YCTaHOBKM CORHEYHOr0 ropaYero BoaocHatxeHus Ha obbekTax ce-
30HHOrO ASVCTBUA U B XWbIX [OMaX KOTTEKHOIO TMNa, a Takke KOMGVIHI/IPOBaHHbIe COJTHeYHO-
TOMUMBHBIE KOTeNbHbIE.

Hcnonb3osaHne ConHevHOM SHePruu NO3BONSIET YMEHBLUNTL PacXop, Tenna Ha oTonneHue npw
CPaBHUTENbHO HM3KNX KannuTanoBnoOXeHusX.




MPUHUUMMAJIbHBIE CXEMbl OBBAI3KW KOT/IOB

CXEMA OBBSA3KUM KOTAA K4M C NPUCTABKOW HA I'BC

K B03AYXOC60PHUKY—PaCWMPUTENIO CUCTEMbI OTONIEHUA

Ha ropsiuee BopgocHabxeHune

Xonopyas Boga u3 8040NPOBOAA

Boaonogorpesarens ¢ KOXyXOM

N

Koren KYM-2m

l

/

OT cucTembl oTonNneHns

NMopnwutka cucTemsl OTOMNNEHUA OT
sogonpoeoga & 20

@ 20
16616«

o 20
15k418n2

Ot cucremet oTonNneHnn

CXEMA OBBA3KW KOT/A KYM

K soagyxoc6opHuKy—paciumpurenio

cncTemMbl OTOMNNICHNA

Moanurka cncTeMbl OTORMEHWA

@ 20
11666k

\Apenax cucTembl otonnenus & 20

oT 8BOAONPOBOAA & 20

@2 20
15k418n2

220

Ot cucrtembl OTONNEHUA

OT cucTembl OTOMNEHKA

/ Koren Ki4M-2m

Apexax cuctembl otonnexns 3 20

KpaH ang  OTKIoueHUa oTonneHus

MATPYBKU PACLLIMPUTENBHOIO BAKA MNPV HACOCHOW
CUCTEME UUPKYNAUUN TETIOHOCUTENRA

Marpy6oK uUMPKYNAUMOHHON

Tpy6ul & 20

FnasHbiiA CTORIK CUCTEMbBI OTO-

RAS 1

Narpy6ok nepenusHoi Tpybut & 32

{oTBECTH B PAKOBUHY)

MaTpy6ok curianbHoi Tpybu & 20

e ——

NNeHUA K KOTRY

=\

\ Narpy6ok KOHTPORLHON TPYGHl & 20

CnyckHoii narpybok @ 15

11666k




CXEMA OBBA3KN KOTNIOB HA OTONNEHUE U TBC CXEMA OBBA3KM KOTI0B HA OTONMNEHKUE ¥ TBC
{BapuaHTbl PaboTbl KOTNA CUCTEeMbI OTONIEHUA W KOTNa cuctembl MBC {c HacocHbiM NoByxaeHnem)
Ha eCTeCTBEHHOWU LMPKynsilmn)

Vv=5n
pacwmpnTenbHbIi
6ak cucremsl MBC
Ha cUCTEMY
L—M' Ha cucremy 'BC
III oronneHua
+9.0 y oy
L axonroit | N
BLIXOAHOM l oT BORONPO-
S ———
wryuep N 2 V=6n BORHO ceTu
+7.5 ¢ ‘ pacwmpuTenHbI
£ \Gax cucremsl 'BC
b———e—B — T1
1 KiM-2-9 koten cuctembl otonnexusi (Q = 55 kBT)
il KNM-2-8 koTen cuctemel MBC (Q = 49 kBT) 1
Il VertiCell-HG (210 n), axbxh = 642x668x1476 MM eMKOCT- 4
Hbil 6ak-BoaOHArpeBaTent (NPOU3BOAMTENLHOCTL Gaka-Bo-  Ha cuctemy 'BC
noHarpesatensa 1100 n/y) Tr=50°C N T1 ot cucrems
OTOMNIeHNs
Pexwum paboTbl Ha sogopastop T l 3
(cuctema otonneHus u MBC paboTaioT B pexwMme ecTecT- :_'\ ) &y Tl
BEHHOM LMPKY/ISLIMK TeNnOHOCUTENS): - T | < 7]
1. Paboraet koten — | Ha oTonnexue,
koten — i Ha cuctemy MBC 05 T
waposele kianaHbl 1,6 SAKPbITbI — N II II Q‘b
wiapossie knanaHb! 2,8 OTKPbLIThI e~ i \ o e
wapossie knanausl 3,7 OTKPbITHI e ot ot 2
waposbie knanaHo 1,6 3AKPbLITHI 3anonHeHme
2. Paboraet xoren — Il Ha oTonneHue =
(cuctema 'BC He paboTtaer) 8 guz'lzzt,xneme
wapossie KnanaHst 2,3,7 3AKPLITHI T1
wiapossie knanaHs! 1,6,8 OTKPBITHI ‘ TZJ 9 HacoC
3. Pa6otaeTt xoten — | Ha 'BC 1 (1 pab.,1 pes.)
(cucrema otonneHus He pabortaeT)
waposbie knanaus 1,3,7,6,2 OTKPbLITb! T1 4
waposo# knanaH 8 SAKPBIT 3
T —: --—-| 8

OT CUCTEeMBI ,}
oTOnNexna

=15
1

=2.5

f /j 2 4 1 KNM-2-9 xoTen cuctemsl oTONNEHUN
7 Il KMM-2-8 xoten cuctemsi NBC
d &q, Hl VertiCell-HG (210 n), axbxh = 642x668x1476 MM eMKOCTHbIi 6ak-BOgJOHarpeBaTesnb
— 6
7
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¥ ONOPOXHEHUe
CUCTEMbBI




NPUHUNMMANDbHAA CXEMA OBBA3KW ABYXPYHKLUMOHANBHOIO KOTNA

C HACOCHbLIM MOBYXAEHUEM

(=]

<

I
nepenveHas

oTeecTm 8 {+17 5004~

PaKOBUHY |KOHTpOALHAs

Dy = 20

Qe |

z 25 LT LT LT RYTRRLE, “““-

+2,300 /
N | |

U2
@ 20
16K411p
1]

~~  BOAOOI N3 BOAONPO-
BOAHOU ceTn
~—~92 20
11627n

npeaoxp.
Knanasa

K paKosuHe

UMPKYNSLMOHHanN
kot btdnatalebtini
(o1 pacw. 6axa) N

BOSAYLUHVK

& 20 na cuctemy 'BC

2 20 ot BOgONPOBOAA
—

paclwmpuTensHas
{oT pacui. 6aka)

11627n
AN
11627n
-0,800 (onopoxHe-
o Hue cucre-
Mbt)

11627n
=32
16xi11p fiepembiuka
Hacoc «PYHODOC»
UMS 32-20

vnu «BUNO»

RS 30/60 r

G 6 = 18M3/4

Hoas = 10 000 Ma

n = 700...1300 06/muH
N = 25...60 Bt
1=0,12...0,27 A

Y3EN HAMPEBATEJIbHOIO NMPUBOPA C KPAHOM ABOWHOM PEMY/IMPOBKU

@ 20

215 @ 20

KPAN-20
FOCT 10944—75

Y3EN HAIPEBATEJTIbHOIO NMPUBOPA C TPEXXOAOBbIM KPAHOM

2 20

2 20

KPTN-20
rOCT 10944—75
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YCTAHOBKA PACLUMPUTEJIbHbLIX BAKOB
B CUCTEMAX TEMJTOCHABXEHUSA

PacwumputenbHble 6akn 8 cucteMax TeriocHabxeHus GoiBaioT OTKPLITONO M 3aKPLITOTO TUMOB.
O7kpuiThiii pacluMpuTensHuii 6aK yCTaHaBNMBaIOT B CUCTEMAX C €CTECTBEHHOMW M MCKYCCTBEHHOM
UMPKYASuuen TernnoHocuTens.

3aKpbiTbiii pacMpUTesbHLIA 62K YCTaHaBAMBAIOT TONBKO B HACOCHBIX CUCTEMaX OTOMNEeHWS.

OTKpbIThI pacwmpuTenbHbii 6aKk YyCTaHaBAUBAIOT B BbiCUIEH TOYKe CUCTEMb! OTONNEHWS Hag,
PasBOAALWMMY MarvucTpaibHbiMu Tpy6onpoBoaamMu.

YCcTaHOBKY paclumvputentHbix 6aKoB ANS rPaBUTALMOHHBLIX M HACOCHBIX CUCTEM BbIMOAHAIOT MO
pasHbiM cxemaM. B HacoCHbiX cuctemax He0GXx0auMo, 4TobbL!

HHAC< HATM + HSAKA’
roe H,,., M BOA.CT. — AaBNieHve, pa3sMBaemMoe HacocoM;

Hy = 10 m BOA.CT. — atmocdepHoe faBneHue, nop, KOTOPbIM HaxXOAUTCSE PaCIUMPUTENLHDIN
6aK OTKpPLITOro TMNA;

Hepn M — reoMeTpuyeckas BhiCOTa YCTaHOBKM pacLuvpurensHoro 6aka Hap o6patHbiM Tpy-
60nNpoBOAOM, rae YCTaHOBAEH HACOC.

O6beM OTKPLITOrO pacLIMpUTENLHOrO 6aka 3aBUCUT OT BMECTMMOCTM CUCTEMbIl U MPUHUMAEeTCA
B pasmepe 4...5 % BMecTMMoCTu cucteMbl ¢ HeobxoanmMbiM 30 %-HbiM 3anacom. OpUeHTUPOBOYHO
MOXHO BbLICTPO OnpegenvTb BMECTUMOCTb PaCLIMPUTENLHOTO Baka MCXOAR U3 CReayowmnX AaHHbIX:

Ha 1000 kxan npuxogutcs 8 n obvbema xuaxkocTn. Hanpumep:

@ = 30 kBT — vennoBas Harpyska Ha oM, 4TO cocTasnseTt 25 800 kkan.
BMecTUMOCTL crucTems!

V., = 25 800 x 0,008 = 206 n.

BmecTtumocTs Haka

Vaaxs = 206 x 0,045 = 9,3 n.

MpuHumaem K yCTaHOBKE paciuvMpuTenbHbili 62k BMeCTUMOCTbIO:

V,

BAKA YCT

=93x13=12n.

BmectymocTb paclumpuTensHorc 6aka 3akpeIToro Tv¥na nonyvaeTca npubnuantenbHo Ha 15 %
6onblie, 4em OTKpbITOro 6aka.

MNpeanaraem dopmyny ana pacueta obbema pacimpnTenbHOro 6aka 3akpbIToro Tuna:

O Yk
- f

roe e — koadpPpuumeHT 06LeMHOr0 paciumpeHnsi Boabl B 3aBUCMMOCTH OT TemnepaTtypsl (tabn. 2);

C — BMEeCTUMOCTb, 11, CUCTEMbl OTONAESHUSA, BKIOYast BMECTUMOCTL TPYD, paavaTopos, 6oiine-
poB, KOTNa " 1.4. (OPNEeHTUPOBOYHO BMECTUMOCTbL MOXHO NocuuTaTh U3 ycnosus 10...20 n

1xkBtw™m TH);
58 Ha OLLHOCTHN)

P, — rmppocTaTtuieckoe AaBneHue, at™, Ha PacLUMPUTENbHBIA COCYA, B TOYKE NOAKAIYEHNS K 06-
patHol marvctparm ¢ sanacom (P, = H + 5 m Boa. cT.). pu suiGope 6axa ero pabodvee
AasneHne He AO/MKHO GbiTh MeHblle MIPOCTaTUYECKOrO AAaBNEeHVA C 3anacoM (Hanpumep,
rogaoLwas MarucTpans NponioXeHa o Yepaaky Ha sbicote 10 M, 3HaUUT gasneHve 8 cocyae
He ponxHO 6uitb MeHblue, yem 1,5 ata), P, = 10 + 5 = 15 m BoA. cT. (1,5 ara; 0,5 am; 0,5

Gap);

P, — pabouee naenexue NPeAOXPaHNTENBHOMO K1anaHa, OHO A0MKHO GbiTh 0BsisaTensHo 6onbise
P, P,=P,+ 10 m.

Mpumep:

¢ = 500 n — BMECTUMOCTb CUCTEMBI;
e = 0,0359 — K0abdUUMEHT 06LEMHOrO paciimpeHnsl BoAbl, B3ATOro ua Tabn. 2 ana t = 90 °C;
P,= 1,5 arm (15 m; 0,5 6ap; 0,5 atun);

Pf = 5 aTM — Ha3Ha4aeTCa No NACNOPTHLIM JaHHbLIM NPeAOXPaHUTENbHOIO KianaHa.

Pa6ounia o6wem Gaka: V, = 25,6 n.

K yctanoBke npuHumaetcs 6ak (w3 1abn. 1):
Kog — 301035;

Yeprex — 507;

Awvamerp [, = 380;

Beicota H = 402;

Pa6ouee pasneHue 6aka — 2,5 ara (1,5 atu; 1,5 6ap; 25 M BOA, CT.), NPUHATO MO NACNOPTHLIM
AanHbiM Gonblue, Yyem P, = 1,5 ata. [lna Tex Xe cambix ycnoswii o6vem paciumputensHoro 6aka
OTKPLITOrO TWNa:

V,s = 0,045 x 500 x 1,3 = 30 n.

Huxe npuseaeHbl cnpasouHbie AaHHbIe MO NMOAGOPY paclmpuTensHoro 6aka 3aKpLITOro TMna
{(mMemOpannbie) dupmbl “Zilmet” (Uranun).




PacuimpurensHbiit 6aK 3aKkpLITOro Tuna

Ta6bnuya 1

Koa¢dPpuumenr ncnonbaosauus obieli BMecTumocTy 6aka

Tabnuya 3

fmapocTatMieckoe Aaenexne nogxKNoNeHns P,

aTa 1,5 2,0 2,5 3,0 3,5 4,0 4.5 5,0
2,0 0,25
2,5 0,40 0,20

Pa6ouee 3,0 0,50 0,33 0,16

ﬂg’;’;‘;;zm_ 35 | 0,58 | 042 | 0,28 | 0,14

TenLHoro 4,0 0,62 0,50 0,37 0,25 0,12

KnanaHa

P, 45 | 067 | 055 | 0,44 | 0,33 | 0,22

5,0 0,70 0,60 | 0,50 | 0,40 | 0,30 | 0,20
5,5 0,63 0,54 0,45 0,36 0,27 | 0,18
6,0 0,58 0,50 0,41 0,33 | 0,25 0,16
6,5 0,62 0,54 | 0,47 0,38 | 0,30 0,23
7,0 0,57 0,50 0,42 | 0,35 0,28

Pacowit | oGoouomaum |  eprex Paswop. Hasanenoe
’ (3axas) A, H 6ake, ata

4 301004 501 228 180

8 301008 502 228 295 1,5
12 301012 503 298 260
18 301018 504 298 365

22 301022 505 328 360 2,0
25 301024 506 328 405

35 301035 507 380 402 2,5
50 301050 508 380 537
80 301080 509 450 614

105 301105 510 500 668 3,0
150 301150 511 500 591
200 301200 512 600 860
250 301250 513 630 970
300 301300 514 630 1135

400 301400 515 630 1510 3,5
500 301500 516 750 1350
600 301600 517 750 1530
750 301750 575 750 1900
1000 3011000 576 1000 1900

fpumeyanns

1. 4, = 3/4" — pameTp NoAKNoYaemMoro TpyGonposoga ana 6akos V < 400 n;
= 1" — avameTp nogxoyaemoro Tpyéonposoga ana 6akos V = 500...600 n.

2. MakcumansHoe pabouee pasnexue Haka ¢ memGpanHoit amadparmoit — 5 ara (4 atu; 4 6apa; 50 m soa.

CT.), T. €. AnA 34aHuA BLICOTOM 60 M yCTaHOBKA paciimpurensHoro 6aka memOpaHHOrQ Tuna He noaonaer,

HaAo ycraHasnueats 6ak C KOMMPECCOPHOM YCTAHOBKOM WM OTKPLITHIM pactuvpuTenbHolit 6ak.

3. Mexay TOUKO#M NOAKNIOUEHUs paciumpuTensHOro 6axa 3akpbIToro TMNa U KOTIOM He A0MMKHO BbiTb HUKAKOM

3anopHOA apmartypel.

Koaddpnuuent 06bemMHOro paciumpesns BoAbI

Tabnnuya 2

NMprmeyanne — P;= H + 5 m BOA. CT. (3anac He meHbie); Py = P; + 10 M 80A. CT. {C Takum aasneHnem Haao

BuibupaTth NPeaoXpPaHUTeNbHBIA Knanas).

~ 5uVS

Temneparypa, 'C e Temnepatypa, 'C e

0 0,00013 65 0,0198
10 0,00027 70 0,0227
20 0,00177 75 0,0258
30 0,00435 80 0,0290
40 0,00782 85 0,0324
50 0,01210 90 0,0359
55 0,01450 95 0,0396
60 0,01710 100 0,0434

[
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U

c6poc BOAM B pAKOBMHY, KOT'Ha HaBlieHne

XUAKOCTH npespmaer paSouee nasserpe B Gaxe

59




UCNoOJIb3OBAHMUE MNJIACTUHYATbLIX TENJIOOBMEHHUKOB
B CUCTEMAX FrOPSIMErO BO4OCHABXEHHUA

NPUHLIMNNANBHASR CXEMA TOPAYETO BOAOCHABXEHUA
(BE3 UMPKYNALUMOHHOIO TPYEONPOBOIA)

8 > l
85—90 °C 4 55 °C
! 3 < >< rop. Bopa
1 %
S
40—50 °C
5°C
A < < D<—
Xon. Boga

APUHLMNNANBHASR CXEMA FOPAYErO BOAOCHABXEHNA
C LUMPKYSAUUNOHHBIM TPYEONPOBOAOM

2
8590 °C o] s5°C Fop.soma
7
3
1
5 {
40—50 °C 20—50 °C
< <t < <4
v 7\_/
Xon. sopa

Mpumeyanne — Jna CMCTeM ropayero B0A0CHa6XeH s npeanarasTca MCnonL30BaTh TerIooGMeHHVKM dup-
Mt SWEP.

HomMexxnaTtypHeii pag, Tennoobmennnkos ot 40 ao 4000 n BogonoTpebnenus nossonseT obecneunts Nobuie
noTpebHoCcTH 3aKasunKka. TennooBMeHHKU KOMNAKTHL! U AR HeBONbLLWINX PacXOA0B UMEIOT PasMep 3anncHon
KHUXKW Unn NeKTpUYeCKOro cueTuuka.

TennoobmeHHnkn MOryT paboraTb ¢ 6akoM-HakonuTenemM u 6e3 Hero, Kxax NPeacTaBneHO Ha CXxeMe.
TennooBMeHHUKIM BbINYCKAOTCA pasbopHbie U Hepa3bopHbie. [INs XecTkoi HenoaroTOBREeHHOW BOAL! PEKo-
MEHOYETCH yCTaHaBNMBaTh pa3bopHLIi TENNOOOMEHHUK Anf TOro, YTo6L! Gbina BO3MOXHOCTL NPOBOAUTEL NPO-
dunaxkTuyeckue paboToi.

TernnoobMeHHVKI KOMMAEKTYIOTCA M3 CTanbHbIX MNACTUH, KOTOPLIE MMEIOT OAMTENbHBIA CPOK PaboTht.

Mop6op Heo6XxoaMMOro TennootMeHHVKa 8XOANUT B CTOUMOCTL 060pynoBaHns, dupmMa OkasbiBaeT ycayrv o
YCTaHOBKE TENNOOOMEHHWKOB.

60

NPUHUMMUANBHASA CXEMA MOPAYEO BOAOCHABXEHNA
C UMPKYNALUUNOHHBIM TPYBOTIPOBOAOM U MCMONb30OBAHUEM PESIE MPOTOKA

8
2 55 °C
4 rop. BOAR
8§—90 °C M 1 E ] .
3
1 47
5
4050 °C
] < D><J-

Mpumeyarmne — Pene NpoOTOKA NO3BONRET BKAIOUYATH B PaBOTY LUMPKYNARLMOHHLIA HACOC TORLKO NPV HANVYMK
sopcpasbopa.

1 — koren;

2 — TepMocTar;

3 — TpeXX0A0BOIA KNanaH;

4 — HakNapHON JATYMK TeMNepaTyph;
5 — Tennoo6MeHHuK;

6 — pene npoToka;

7 — Hacoc;

8 — pacwupuTensHein 6ak




NPUMEPB! PELLUEHUS OTOTJIEHMA XXMJTOIrO AIOMA

OCHOBHbBIE NOKa3aTenu

'YcraHoB-
Pacxop Tennotit, BT (kkan/u) NexHasn
Haumenosaune MOLY~
3haHua O6vem, Mepuonel Pacxon | e,
(coopyxenus), | w3 | FOA3 bM Ha ropsauee xonona, | anex-
nOMeluéH”ﬂ T,,,u C Ha OTOnne-| Ha BeHTn- 8on0CHa6- o6LmiA Br (KKaﬂ/‘-l) TPOOBU-
HWe NAUMIO XeHue rarens,
kBT
Cucrema - 26 32,310 32,310
oTONNEeHNN (27,790) (27,790)

ConpoTusneHne Ternonepenave HapyxHbix orpaxaeunit R, (M2 - °C)/Bt

HawmeHoBaxue R

Ctena, m:

Bbitle 1,8 0,85

no 1,8 0,49
YeppauHoe nepekpsiThe 1,58
OkHO 2,91
Monbl Ha rpyHTe 1o 3oHam
[isepb 0,23

MpoexT oTonneHun paspaboTaH Ha OCHOBaAHUM aPXUTEKTYPHO-CTPOUTENLHbIX YepTexelh B COOT-
sercTeum co CHull 2.04.05-91*, CHull 2.08.01-89* 1 cBOAOM NPasuA 1O NPOEKTUPOBAHWIO aBTO-
HOMHBIX CMCTEM MHXEHEPHOro 060pyaoBaHus.

PacueTHas 3uMHsIst TemnepaTypa HapyXHOro sosayxa t, = — 10 °C.
BuyTpeHHss Temneparypa npuHsTa 8 coorseTcTBun co CHull 2.08.01-89*:
t = 22 °C — xu/ibie KOMHaThi YrioBbie;

t = 20 °C — Xnnble KOMHaTh!;

t= 18 °C — KyxHu;

t= 16 °C — xnagoBbie;

t= 18 °C — necTHWU4HaA KNeTka;

t=5°C — xnaposas.

KoapdnumvenTol CONPOTUBACHUA TennonepeAaye orpaxaaoiumx KOHCTPYKUMA onpeaeneHsl B
cootsetcTeun co CHul 1-3-79*.

UcTOuHVK TennocHabXeHun Anst CUCTEMbI OTOMJIEHWSI — KOTeN Ha TBEPAOM TOMUIMBE C HOMM-
HanbHOWM TennonpoussoauTenbHocTLIo Q = 33 800 BT (29 070 kkan/u).

B 3paHMM 3anNpoeKTMpPOBaHa OAHOTPYGHAA CUCTeMa OTOMNEHUs C BepXHel pa3BoaKoi C ecTec-
TBEHHO LUMPKYnauMeii TennoHocuTens.

B kauectse HarpeBatenbHbix NPUGOPOB YCTAHOBAEHbI YyTYHHbIe paauaropbt MC-140-108. na

MOHTRXHOMO perynnposaHus Ha ysne nogxmoveHns K nopaiouleit n o6paTtHOW MaructTpanu ycra-
HOBREHbI KpaHb! Lwaposbie naTyHHbie 11627T1.

BozgyxoyaaneHme ua cucTeMbl NPeAYCMOTPEHO Yepes pacLumpntentsHbii 6aK, yCTaHOBREHHbIN
Ha Yeppake.

PacwmputensHbiii 6ak He06X0AUMO 3aM30NUPOBATL U3AEANAMM U3 MUHEPaIbHOM BaThI.

BmecTuMOCTb CUCTEMDBI OTONNEHUA cocraBnsieT 615 n, BMecTUMOCTL pacusupuTensHoro 6aka —
35n.

MnaBHbIV CTOAK HEOGX0OUMO 3anM30AMPOBATHL USASAMAMY U3 MUHEPANbHOM BaTbl.
Bce marucTpanbHbie Tpy6onpoBoab cnegyeT NPonoXuTb ¢ yknoHom 0,005,
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CXEMA CUCTEMbI OTOTJIEHUA

PacuuvpuTtensHbliz
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Mpumeyanne — Nopgaowmic TPYGONPOBOA CUCTEMBLI OTOMIEHNS, NPONOXEHHbLIA Ha MaH-
capaHoOM 3TaXe B npefesiax HeoTanAvMsaemMoro Yepaaka, 3an3onuposars U3aenvsamv U3 MC-15 MC—16 /
—_ = 0.00

MUHEpanbHOR BaThi.
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TPYBOMPOBOALI, TPUMEHAEMbDIE B CUCTEMAX OTOIJIEHMA
M rOPSIYEro BOAOCHABXEHMS

Ansi aBTOHOMHbBIX CUCTEM UHXEeHEepHOro o6opyaoBaHna (CUCTEM OTOMAIEHUN U ropsvero Bopo-
cHabxeHwst) NPUMEHSIOT:

CTanbHLIe BOAOrasonposoaHbie Tpyost 3262-85 (uepHble 1 OUMHKOBaHHBIE A9 CUCTEM ropsue-
ro BogoCcHaGxeHun);

MegHbie TPyObl (8 oTonneHus);
NNacTukoBbie (st OTOMNEHUS U ropsaverc BoaocHabxeHus).

Ucnonbsosanme CranbHbiX TPYGONPOBOLOE TPAAVMUMOHHO, OHW SKCIUTYyaTUPYIOTCA B CUCTeMax
yXe [aBHo.

MepgHbie TpyOONPOBOAbLI OTAVMAIOTCH CaMbiM HU3KUM KO2hPULIMEHTOM LLIEPOX0BATOCTU (Kugnn=
0,0000015 m) no cpasHexmnio co cTanbio (K., = 0,0002), a nnactukossie Tpyob — K. = 0,000007 m.
Taxoit Hn3knii K03bdULMEHT WepoxoBaToCTH NO3BONAET PaboTaTh Ha TPYGONPOBOAAX MANEHLKNX
anameTpos (ﬂy = 8 MM, ,q, = 10 MM) QNS CTOAKOBLIX YH4aCTKOB U COOTBETCTBEHHO Ha ABa nopsaxa
MeHblLLEe AR MarncTpanbHbix TPYSONPOBOAOB 110 CPaBHEHWMIO CO CTasNbHLIMK TPyGonposoaamu. Mpu
pabote ¢ MegHbiMK TPYGamy HagO VMETL B BUAY, YTO B KaYecTBe HarpesaTternbHbix NPpuGopoB cne-
ByeT NCnonbL30BaTh CTaNlbHLIE MaHesbHbIe PaavaTops!, a NPU UCTIONL30BaHUN aNOMUHUEBLIX NpH-
60poB — ycTaHasnMBaTh B MECTE CoeavHeHns Tpybonposoaa ¢ HarpesatesibHbiM NPpuGOpPOM CTasib-
HYIO OLIMHKOBaHHYIO NPoBKy. BoinonHeHne aTux ycnosuii NO3BOMUT uabexarts ABfieHui sAeKTpoMar-
HUTHO KOPPO3ui, KOTOpan BO3HUKAET NpY NPSMOM COeAVNHEHN Meau ¢ anloMuHueM. MNpu ncnonb-
30BaHUM MeiHbIX TPYD apmaTypy cnegyeT yCTaHaBAVBaTL M3 LIBETHBIX METAUTNOB. Beaywve Gupmbi,
npoussoauTenu apmartypel (kak “HERZ"), cneuvanbHo ang 3TMx ueneii paspabotanv v BeiNycKaioT
BCIO HEOOXOANUMYIO rapHMTYPy AR paboTbl C MeaHbLIMM 11 NNACTUKOBBIMKY TpyGamu.

PbiHOK NnacTMKoBbix TPYD npeacTasneH HecKonbkuMn GupMamm, KOTOpbie OPraHU3yioT COBMECT-
Hbleé NPOWN3BOACTBA C 3apybexHbiMK dUpMamMu 1 BHeAPSHOT OTpaboTaHHbie TEXHONOMMW B Halile
npon3BoacTeo. Ha 3anage A0NA MCNONL30BaHVA NONMMEPHLIX TPYD B cUCTeMax OTONNeHNs v ropsi-
yero sogocHabxeHnns pactet u coctasnset ot 40 no 60 %. Nonumeptbie TpyObl Nerkun, yaOOHLI B
TPAHCNOPTUPOBKE, MOHTaXe, A0NrOBeYHH. HOBbIe TeXHONOMMN B NPOM3BOACTBE TPYG NO3BOASIOT
pabotaTte ¢ Temnepatypoit Ao 95 °C v gasnenvem 0o 10 at™. [118 OTOMIEHNS MOMOE UCROABL3YIOT
NOAVBUHWAOBbBIE TPYOLI, KOTOPbIe YKNaALIBaIOT B 6@ TOHHYIO NOArOTOBKY MoAa CO CrneunasibHOM KOH-

CTPYKUME COCTaBnsaiowmx cnoes nona. PekoMengyemas temrniepartypa TenfioHOCUTeNns Anst OTO-
nnexwns Nonos 45—55 °C. Heo6xoanmo, 4Tobbl TeMriepaTypa Ha NoBepxHOCTH fona 6bina He 6onee
30—32 °C, 310 06YCNOBNEHO CAHNTAPHO-TUIMEHUYECKUMM TpebosannsamMn. OnNTuManbHbil War yKk-
nagku Tpyd 8 nony 150 mm, obcnyxmsaeman 3oHa nona He Gonee 10—15 M? OT ogHOro wiITylepa
pacnpeaenutensHo rpeberkn. [lns obecriedeHna TeMnepaTypHOro pexmMa TenIoHOCUTens ons
oborpesa nosnos peKOMEHAYeTCs pacfipeaenuTeibHblie KONNEKTOPbI NPUCOeANHATL K LMPKYASLM-
OHHOMY TPYBONpPOBOAY CUCTEMBI FOPSAYero BOAOCHAGXEHWsi C YCTAHOBKOW PErYIMPYIOLLMX KNanaHos
C TePMOronoBKamn, C NOMOLLLIO KOTOPLIX MNOAAEPXUBAETCA 3aAaHHasA Temnepartypa.

JApyroi BapuasT NOAroTOBKM TEMIOHOCUTENS Ha OTONAeHKe Nona — oT 06paTHOro TPy6onpoBo-
ba CUCTeMbl OoTonnexns C ycrauoaxoﬁ CMEeCUTENbHOro KnanaHa u Hebonbworo UMPKynaunoHHOro
Hacoca, padoTalowero B 3ToM KOHType.

Jinsg BepTMkanbHbix CUCTEM OTOM/IEHUst PEKOMEHAYeTCA MCMOoNb30BaTh TPYOONPOBOALI U3 NONU-
nponuneHa ¢ anioMuHuessIMN BCTasKkamu. BeTtasku pelaloT npotnemy NUHERHOro paciumMpeHns
TPYoonpoBoaa, B CBA3M C YeM BONPOC KOMNEeHCaLun TeryioBbiX YAIMHEeHWA MOXHO pellaTb Tak Xe,
KaK v Ans Tpyd CTaNbHbIX BOAOra3onpoOBOAHbIX.

Bes meTannuMueckux BCTaBOK Y fNACTUKOBLIX TPYD cpaly cyxaercs 06nacTo npuMeHenus. B
cucTeMax ropsvero BOAOCHaGXeHNss OHY OTAMYHO Nokasanu ceba 3a NPOAOMKUTENbHbIA CPOK 9K-
cnnyatauymn, Tak KaK TemrepaTypHbiii pexuim TeryioHOCUTeNsl BMNOAHE COOTBETCTBYET YCAOBUSIM
ucnonb3aosaHus Tpyo. B cuctemax otorneHns ang Takux Tpyd cHuxaercsa paGouas temnieparypa
TerioHocuTens Ao 70 °C, Ha Gonee BLICOKUX NapameTpax Pe3Ko YMeHbILaeTCs CPOK IKCIyaTaumm

Tpyb.

JApyroit otpuuaTenbHbiid $akTop 3akmoyaeTcs B HeOOXOAUMOCTH PellaTh KOHCTPYKTUBHbINA BO-
NPOC TEMJIOBLIX YAAUHeHWA. Bece aTh npobnembl TpebyioT cepbeaHoro pacyeta. (pu suibope nnac-
TUKOBLIX TPYD K VICMOAHEHWI0 HeOBXOANMO 03HaKOMWMTLCA C MACOPTHLIMUA AaHHLIMKU Paboumx
PEeXMMOB NO TeMnepaTtype U NO [ABACHWIO, C KO3IGOULIMEHTOM ANHERHOro paclumMpeHnsl, onpe-
LEensiowmM TenioBbie yamHeHus Tpyobl. Boicoxuii koadduuymeHdT nuHenHoro pacumpeHns (o =
= 0,15 MM/M - °C) NpuBOOMT K TOMY, YTO Kpernsienus TpybonposoaoB (KOHEYHO, yunThiBas avameTp
TPY6onpoBoaa) Heo6xoaUMO yCTaHaBnMBaTL yepes kaxapie 500 mm. Tennootaava NAacTUKOBLIX
TPYO {NO ONBLITHLIM AZHHLIM) MOYTH HUYEM He OTANYAETCA OT TeNNIOOTAAYM CTanbHbLIX TPY6.

Camble Gonsuive npeacTasuTenscTsa ¢$upM No NPOM3BOACTBY NNACTUKOBLIX TPYOG: “AkBOTEpM”,
“ObveauHeHHbie npousBoacTea LieHTpansHoii Poccun”(NO UEHTPOC) , “Kutek”, “Unipipe”.
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KOJINEKTOPHASI CACTEMA OTOIUJIEHNS C TOPU30OHTAJIbHOW
PA3SBOAKOM NMOJINITUNEHOBbBLIX TPYB “FENPEX” C 3ALLNTHDLIM
rO®PUPOBAHHbLIM YEXJIOM

CucTtema YexonbHeiX Tpy6 “FENPEX” npuMeHsieTcst B LIeHTPa/IbHLIX 1 MHAUBMAYaSbHbLIX CUCTE-
Max OTOMNAEHUS 1 3roTaenMeaeTcs Ha npeanpusaTim “FENTEK” (Typuus) B cOOTBETCTBUN C MEXAY-
HapOAHLIMU CTaHAapTaMu.

Tpy6u! “FENPEX” coenaHbl M3 NonmaTthaeHa ¢ O4eHb NNOTHOW CKpeiuvBaloLLiei kapboHHO CBS3LIO
¥ 06pa3yioTcs U3 ABYX BXOASWMX Apyr B apyra Tpy6. Tpybw “FENPEX” B oTAnune OT M3BECTHbIX
TEXHOMNOrMiA U3roTaBNMBAIOTCH C NPUMEHEHeM MeToAA SNEKTPOHHON 60MBapANPOBKHY, CKpeLimnBa-
ouiaa kapboHHaa cBA3b NpuaaeT Tpybam OTAMYHbIe MEexXaHW4YecKue CBOWMCTBa, NO3TOMY B TPyGax
“FENPEX" pocturailoTcsl uaeansHast 31acTHHOCTb, A0OSrMA CPOK aKcrtyataumm (ceuitie 50 net) n
6eaonacHocTb Npy aaeneHun 10 6ap u Temneparype 95 °C.

BuyTtpenHas Tpyba PEX-c (VPE-c) HaxoanTca B ropprpoBaHHOM yexne, caesnaHHoM n3 rioTHo-
ro nonuatunena (HDPE). 31oT yexon BbiaepxusaeT Harpysky 250 H/MM, nostomy Haxogaiwancs
BHYTPY TpyGa 3alumiieHa OT BHeLHWUX yaapos, obecneyeHa Tennonsonaumeid, umeet BO3MOXHOCTb
JIMHEWHO pacwmpaTbca 6e3 NoBPeXaeHUA NPU N3MEHEHUN TeMnepaTypbl.

na npucoeamHenuns Tpyb K papvaTopy nam KOnnekTopy (rpebeHke) Mcnonb3yoTcs cneuvanb-
Hble pe3bboBbLie naryHHble GuTuHrn. TpybBa nopcoeauHsieTcst K GUTUHIY C MOMOLLBLIO LIAHTOBOrO
Pa3pe3HOro Konbua 1 HaKMaHOW raiku.

Mpn mMoHTaxe Tpybbl “FENPEX” nepef, rpyHTOBKOW yKNaabiBalOT HENOCPEeACTBEHHO Ha GeToH
(vnn noa aepeeaHHbIA Non). Mpuy 3aBepiueHV TPYHTOBOYHLIX PABoT 1 Npy HEOBXoANMOCTH 3aMEHb!
TpY6 Haxogauwasca B yexne Tpyba PEX moxeT ObiTh 3ameHeHa Ha Apyrylo 6e3 BCKpbITvA nona.
Hannume KpacHbIX U CUHUX YEXNOB MO3BONSET JIErKO PasauyaTth NPAMYI0 1 0BpaTHYIO JIMHUN.

Tpybbt “FENPEX” pekomeHZyeTCcsi MCronbL30BaTh rnpu ABYXTPYOHOW cucteMe otonnenvs. Mpu
3TOM NPAMOI M 0BpaTHbIA CTOSKWM CUCTEMbI OTOTUIEHUSI NMPOXOAST CHWU3Y BBEPX OT KOTEeNLHON A0
camMoit BepxHei KBapTUpLl (KOMHaThl). Pazgada ropsiyein Bogbt OT CTOsKa K paguaropam npousso-
ANTCA C NOMOLUBIO KONNeKTopos (rpebeHok) amameTtpoMm 1 A10AM C YMCAIOM OTBOLZOB OT 2 A0 5
anameTtpom 1/2 gionma. Tpy6ol “FENPEX” noacoeguHsIioTCa crneayiowmm 06pasom (CM. PUCYHOK) :
OT BXOQHOIO KOMMIEKTOPa K HUXHeMy BXoay paavaTopa v OT NPOTUBOMOAOXHOIO HYKHEro BbIXOAa
paanaTopa K BbIXOAHOMY KOMiekTopy. CoeuHeHne A0MXKHO BbiTb N0 BOSMOXHOCTH KOPOTKUM 1 Be3
HaTskeHust. Kaxaplii OTBOZ, KOMNEKTOpOB cHabXeH COBCTBEHHBIM LIAapoBLIM BeHTUAEM. Tpybbl, Bbl-
Xoasilme OT KOANeKTopa, NPUKPEnAsIoT K rMony cneumanbHbiMi 3aKumMami,

K BOCTOMHCTBaM KOJUIEKTOPHOM CUCTEMbI C rOPU3OHTaNBLHOM pasBoaKkoi Tpyo “FENPEX” MoXHO
OTHeCTwv:

CYLLECTBEHHYIO 3KOHOMMIO TENMOTb! 32 CYET BO3MOXHOCTH YCTaHOBKM TEPMOCTRTUPYIOLLEro pe-
rynsiTopa Ha KaXAaoMm pasaaioleM KOomekTope;

ObICTPLIV 1 NPOCTON MOHTaX CUCTEMDbE;
HENOABEPXEHHOCTb KOPPO3uu,;

BO3MOXHOCTh YCTaHaB/IMBaTb Pa3nuyHbIA YPOBEHb 00CTpeBa KaKAo KOMHATbI.
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PACMPEOENUTENL KOHTYPOB HAMPEBA
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r 43 1
KonnyecTso KOHTYPOB 2 3 4 5 6 7 8 9 10 | 11 | 12
Onuua L, MM 190 | 245 | 300 | 355 | 410 | 465 | 520 | 575 | 630 | 685 | 740
C wapoBbiM KpaHoMm AnuHa L + 62 mm
C HaKOHeYHNKOM Onvna L + 43 mm
O61was gnmHa 295 | 350 | 405 | 460 | 515 | 570 | 625 | 680 | 735 | 790 | 845
MakcumanbHas asmmHa ¢ Tea 115 MM
PK
MakcumanbHan ryouHa Tea 120 MM
C CepsonpuBoaAOM

KOHCTPYKUWMA TPEOLLETO MNMONA (CXEMA)
TemnepaTypHbiiA WOB

1 — nnacTMaccoBbit rBO34b;
2 — npodunsHast nonoca;

3 — gobens;

4 — aHkep;

5 — runebaag;

6 — otonuTenbHaa Tpyb6a;

7 — Tennousonsuus;

8 — cTsxka nona

" h =100 mm

/@}92/5}3/U ///

KOHCTPYKUUSA MPEIOWEIO NMOJA (PA3SPE3)

Bapuant 1

1 — rmppounsonsauus;

2 — paHToBasn NeHTa;

3 — nneHKa paHTOBON JIEHTL;

4 — otonuTencHas Tpyoa;

5 — ueMeHTHO-NecYaHast CTaXKa nona;

6 — aniomunHneBan donura;

7 — TBEPALI NeHonoNnypeTaH;

8 — pononHuTensHas anoMuHuesas
donbra;

9 — 3ByKOM3ONALMSA

Bapuant 2

-
N
W
i
o

10

N

10 — pononkuTencHasa U3onNLnA,

11 — rennooTpaxaoias nNaeHKa;

12 — BCrieHeHHbI NOAMCTUPON;

13 — pononHnTenbHas Ter/IoN3onauns;

14 — pononHuTenbHas NOANITUACHOBAA
nnexxka TonuwmHon 0,1 mm

NN

1
"

N

14

Npumeyvanne — TONLMHA TENAOUIONALMOHHLIX COEE ONPeaenseTcs pacueToMm.
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OTONMUTENbHbIE MPUBOPbI B CUCTEMAX TEMNJIOCHABXEHUSA

Ana aBTOHOMHBIX CUCTEM OTONNEHMSA MCMONbL3YEeTCA MOMHbLIA HAabop OTONUTEsbHBIX NPUBOPOB
OTe4eCTBEHHOro 1 3apyBexHoro nponaeoacTsa. OTonuTenbHbIe NPUGOPLI ODKHB! HE TOMLKO OTBE-
YaTb HEODXOAWMBIM TEMIOTEXHUYECKMM # rMapaBnuyeckmmM TpebGoBaHWAM, HO M BNUCHIBATLCS B
COBPEMEHHbIN an3aliH.

YyryHHble oTOnNUTENbHbLIE NPUOOPLI, OTBeYas HEeOGXOAMMEIM TensoTexHu4Yeckum TpebosaHn-
siM, 06NaNaI0T BLICOKOM TENIOBOM UHEPLIMOHHOCTBLIO U BLIAEPXUBaIOT OTCYTCTBUE Heo6xoammMoii
sogonoaroToskn. Camoe Manoe rvppasnvyeckoe ConpotneieHune npubopos NO3BONAET YCTaHas-
NMBaTh UX B CUCTEMAX C €CTECTBEHHOM rpaBuTaumeit OQHOITAXHLIX 34aHNUM B TeX Cryyasix, Korga
KOTEN ¥ OTONMTENbHBIA NPUGOP HaxoATCA HA OQHOM YPOBHe. B HacTosiliee Bpemsi Ha pPbiHKe
NOSIBUANCH YYTYHHbIE PAAMAaTOPbl MTANLRHCKOrO NPOM3BOACTEA BhICOYAlLLero KayecTsa 1 ansaii-
Ha. [INs cucTeM C eCTEeCTBEHHOV UMPKYsumMell pekomeHayeTcs 6paTh K ycTaHoBKe npubops ¢
paccrosiHuem mexgy Hunnenamu 300 MM, Tak KakK 9TO YBEAMYMAT PACCTOSHNE MexXay LUeHTPOM
HarpeBa KOTNna v LEeHTPOM oxnaxaeHus npubopa, 4TO COOTBETCTBEHHO CrocoBCTBYET LMPKYNsa-
UMUK TerioHocuTens.

CrtanbHble oTonUTenbHble Npubopbl Npeactasnexns: dupmamu: “Mypmo” (Monbwa), “Kom-
nakt”(Mockea), “Radik Klasik”(Hexus), “Ceap-TennortexHvika” (pOCCUINCKO-repMaHckoe npovssoa-
CTBO, . TBephb) , “ Vogel” (ABCTpuaA) 1 AP. PagnaTtopsl UMEIOT HeTbipe BXOAHBIX WTyLepa AnaMeTpom
1/2", KOMMAEKTYIOTCS KNlanaHOM-BO3AyXO0TBOAYMKOM, NpeacTaBneHb! LWPOKUM HOMEHKIaTYPHbIM
pagom no anvHe u GonbluvM pasHoobpasvem no Beicote. Monbckue npubopsl “Mypmo” umeloT
camblii pa3HooBpasHbivi BbICOTHLIM paa: 300, 400, 500, 600, 900 mm. ina CTPOEHWUt C HU3KUMW
NOAOKOHHBIMY NpOoeMamMu npeacrasnerbl KOHBEKTOPbl HACTEHHOrO U HanNoOALHOrO BApuaHToB ciie-
Ayilowero BbLICOTHOMO psaga: 70, 140, 210, 280 mm.

CranbHbie NaHenbHbIe paauaTops! BLINMYCKAIOTCH OQHO-, ABYX- ¥ TpexnaHenbHble. [ina ycTaHoB-
k¥ NPUGOPOB B FPaBUTALMOHHBIX CUCTEMAX PEKOMEHAYETCA BLIBMpaTL OAHOMAaHEe NbHbLIe PAANAToOPL!

C MEeHbLVM MAPaBANYECKUM CONpoTUBAIeHUEM. 10 CPaBHUTENbHLIM LEHOBLIM XapakTepucTukam
npubopss “Mypmo” Hanbonee BoIrOAHbI.

AnioMMHMEBBIE PaanaTopPbl NCNOAL3YIOT criegyiowmx snpos: PC, PH (CtynuHckuin 3asoa); Kanm-
[0p, mix (utanbaHckue); “UaoTepm” (KoHsekTOPbI,CankT-TMeTepbypr) v ap.

HeobxoanMo umeTb B BUAY, 4TO NPY YCTAHOBKE aniOMUMHUEBLIX PaAMaToOpPoB COSAUHSATL X CO
CTanbHLIMK TpyGaMu Haao Yepes CTanbHYIO OLMHKOBaHHYIO Npo6Ky.

CranbHble 1 aloMUHMEBBLIE NPUBOPL! Gonee TpeboBaTesbHbLl K BOROMOATrOTOBKE, HO YYUTLIBas
TO, YTO B YACTHbIX AOMAX HWUKaKOM BOAOMNOArOTOBKW HE NPELYyCMaTPMBaeTCs, PeKOMEHAyeM He Cnn-
BaTb BOAY B KOHUE OTOMWMTENBHOMO Nepyoaa, a NoL30BaTLCS NOCTOSHHBIM 06BbEMOM LUVMPKYAVPYIO-
uteir BOALI U AOAMBATL €€ B OYMLLEHHOM M OTCTOSIHHOM BvAe.

Kak nokaszana npakrvka, npy eCTeCTBeHHON UMPKYISUMM OTONUTENbHbIE NPUBOPLI MOXHO CO-
eavHATb Ha cuenke. MoacoeaHeHvie WITYLEpOoB He06Xx0aUMO BbiAePXaTb AMaroHanLHoe, CLUenky —
BGINOMHATL HA NOPAOKOBLIA HOMep Gorblie, YeM auameTp NOABOAKW. B cuctemax ¢ ecteCcTBeHHOM
UMpKynsuuein MOXHO 06Bs3bIBaTL NPUBOPHLIA Y3er C 3aMblKaloWwmM y4acTKoM (B OGHOTPYOHBIX cUC-
TemMax) v ¢ perynmpyrowmm npobGKoBbIM KPaHOM Ha NOABOAKE, HO Nyuule genartb NPOTOUYHLIA Bapu-
aHT 06BA3KKM NPUGOPHOro y3na. ApMaTypy PeKOMEHAYETCA YCTaHaBMBaTh 11 MOHTaXHON perynm-
POBKM Ha CTOAIKE, MOXHO BHU3Y W BBEPXY, B 32BUCUMOCTW OT BE/IMUMHBLI M3GLITOYHOIrO AaBneHust Ha
CTOsiK. TennooTaauy HarpeeaTenbHOro Npubopa B aToM Criyyae perynupyiot no oagHoMmy npnbopy Ha
CTORIKE, camMoMy HeoBXxoguMomMy (Hanpumep, cnanbHsa).

B tennoHocutens moxHo ao6asnaTh He3amMep3aiowme KOMIOHEHTB!, YTO NO3BOMT Aenath ne-
pepbiBbl B MCMOML30BaHMM CUCTEMBI OTOMJIEHUSI KaK B €CTECTBEHHOM, Tak U HRCOCHOM BapuaHTax.
Ana atnx uenen xopowo MCnonbL30BaTh XUAKOCTL “ApKTUKR”. He pekomeHayeTcs 3anmeBaTtb HUKa-
Kue suabl Macna. MNoBbllleHHan BA3KOCTL Macha fenaeT HEBO3MOXHbLIM 3anyCK CUCTEMbl Npu ec-
TECTBEHHOW UMPKYNSUMK TenaoHocuTens.




HACOCbDI LUPKYJIALIMOHHDbIE B CUCTEME TEMNJIOCHAB)XEHUS

JAna 3KOHOMUU MEeTaNINIOeMKOCTU CUCTEMb!, KAYeCTBEHHOIO PEerynupoBaHus TerooTaasn oTo-
NMUTEeNbHBLIX npu6op03, ncnonNL30BaAHNA COBPEMEHHLIX OTONMUTEIbHbIX npmﬁopoa, UMeIoWmnX NOBLI-
wieHHoe conpoTuBieHne, B cucreMax oTONNeHNA NCNOoAbL3YIOTCH UMPKYNSUMOHHLIC HAaCcOChH. Haco-
Cbl 3apy6eXXHOro Npous3BoaCTBa HAMHOMO NPEBOCXOASAT NO CBOVIM TEXHUYECKVIM XapakTepucTrKaMm, H, ™
HOMEHKNAaTYPHOMY PAAY w1, rnasHoe, no GecuwiyMmHOCTH paboThl BCE OTeveCTBEHHble 06pasuel. B 25
KayecTBe CambiX PACNPOCTPaHEHHBIX 1 XOPOLLIO 3apexomeHAoBaBiIMX cebs HACOCOB Ha HAUIEM PbiHKe
MOXHO NpeanoxuTb Hacocol dupmbl “TpyHadoc” (Fepmanna), “Buno” (Fepmanuns) n “Saer” (Uta- \
nus). Bece Hacochl UMEIOT YAOOHBIe paboune xapakTepucTuku, obecneuvsaioLlime LWKMpPOoKuii anana- 2.0
30H BbIBOpa. Ang ManoaTaKHLIX XUALIX AOMOB AnanasoH paboTel HACOCHOrO arperara 10 NPOU3Bo-
AWTENBLHOCTU U HAMNOPY:

Q = 0,5...3,0 M¥/y;
H = 5000...30 000 Na.

TEXHUHECKASA XAPAKTEPUCTUKA HACOCA « PYHOPOC» UPS 25

1.5

= 1,25 M3/

H,.s = 0,58 mBoOp. CT.
]

1.0 N

Ana npaBuisHOro BLIGopa paboyeil TOUKU HACOCHOM CUCTEMBI NPeanaraeTcsa cieayiowmn Me-
TOL:

XapakTepucTvKa CUCTeMbl OTONMeHMs (13 pacuyeta): 0.5 ™~ ]
G, = 1200 kr/u = 1,2 M3/y; \Q)“{ \

H, = 500 xrc/m?= 5000 lMa; o S~
€ y4eToM KoaddpuLMeHTa 3anaca: 0.5 1.0 1.5 2.0 25 Qw/
G,=G,xK, =12x1,1=132m/y;

H,= H,x K, ,,c = 500 x 1,21 = 605 «krc/m?, IMpuHumaeTcs Hacoc « pyHadoc» UPS 25:

" S = 1,25 m3/u

Ha rpaduke HaCOCHOI YCTaHOBKY OTMeYaeM xapaKTepng TOUYRM paboueit ceTn CMCT?MH oT0- S= 0,58 m éo n. cr. (5800 Ma, 580 Krc/m2)
nnenus (G,, H,) v (G,,H,). Mexay HMMu NPOBOAUM MPAMYIO 1 HA NEepeceYeHnn ee C KPMBOW, Xapak- N = 70...30 Bt
Tepusyouien paboTy HACOCHOW YCTaHOBKM, NPOBOAUM Pabouyio TOUKY Gp,e, Hp e n = 2500...1450 06/MuH

Pabouas TouKa HenpemeHHO AOMKHA nNexaTth Ha nepeceyeHuy 3TUX ABYX XapakKTepucTvK (Cetn n ‘IJ?== %}343. ('S’;gT'gBoe coeauHenme)
Hacoca). B npoTMBHOM Chyyae criegyeT NOCMOTPEeTb APYrov TUN HAaCOCHOW yCTaHOBKU MK nepe-
CMOTPETb PACHETHLIE faHHbIe CUCTEMbLI, YBENVYMB WV YMEHLIUMB €€ MAPaBIMyeckoe conpotus-
nexue.

Hacocsl ykasaHHbLIX GupM MHOTOCKOPOCTHbIE (Tpex wnu nsTH), MOHTUPYIOTCA Ha Tpybe ¢ no-
MOLLbLIO MYDTOBOrO vy GnaHUEeBOro COBAMHEHUS Kak Ha nopalowel (¢ pabounmm napameTpamm
TennoHocuTens He Gonee 120 °C), Tak v Ha obparHoit Boge.

Jna pabots Hacoca B cucTeme OTOMNEHUS HeOBXoaUMO NpeaycMaTpuBaTh YCTaHOBKY peseps-
HOFO Hacoca, KOTOPbLIV 0ObINHO YCTaHaBNMBaeTCy Ha 06BOAHOM NUHWMK C 3anOPHOY apMaTypoit. [na
yho6cTea peluenms atoi npobnems bupmbl pa3paboTany CABOEHHbIE HACOChl, T. €. B OIHOM KOpP-
nyce cGROKUMPOBaHO [iBa 3NEKTPOABNIaTens, Npw BLIXOQE OAHOrO U3 CTPos B paboTy aBTomMaTuyec-
K1 BKMOYaAETCH ApYyroi. CABOeHHbLIE HACOChl MOCTABASIOTCA B KOMMJIEKTE C apMaTypoii (06paTtHbiM
knanasom). Mpv CNonbL30BaHWM B CUCTEME OTOMNEHMS ULMPKYNSILIMOHHONO HacoCa pexoMeHpyeTcs
ocTasnsaTL HaNNaCHYI0 NMHMIO, KOTOPOY MOXHO BOCMONBL3OBATLCS MPY OTCYTCTBUAN INEKTPOSHeprun
Ha obbekTe. BisiouuB Gainac, MOXHO 006ECNeUnTb MUHUMANIBHYIO LUMPKYASUMIO TEMJIOHOCUTENs,
KOTOpasi NO3BOANT HEe 3aMOPO3UTb CUCTEMY.

Bbonee ﬁOApOﬁHaﬂ VHPOPMaUMK O TEXHUHECKMM U USHOBBIM NOKasaTensm npuBeaeHa 8 Kata-
nore.




APMATYPA, UCIMOJNIb3YEMAS! B CUCTEMAX TENMJIOCHAB)XXEHUS

APMATYPA HERZ
PEKOMEHOALIMM MO BblIBOPY 3AMOPHON APMATYPbI,
UCMONb3YEMOM B CUCTEMAX OTOMJIEHUS

1. Benutnnk 3anopHsii STROMAX 4115.

AuameTphi: .ﬂy=10; 15; 20; 25; 32; 40; 50; 65; 75 mm.

HasHaueHMe: 3anopHas apmMartypa Ha CTOsike, Ha MarucTpanu.

BeHTunb perynMpoBOYHbLI YCTaHaBAMBAETCA Kak AONONHWTENbHAsi apMatypa npu ycTaHoBKe
perynsTopa pacxoaa.

2. Bentunb pyuHoit GP 5523 (npamoii), GP 5524 (yrnosoid).

Auametpoi: J=10(3/,"); 15('/,"); 20(3/,”) mm.

UcnonHexne: npsmoe, yrioBsoe.

HazuaueHue: BeHTWIb PYYHON ¢ PUKCUPOBaAHHOW HACTPOMKOM YCTaHaBAMBAETCH Ha NOABOAKE K
HarpesarensLHOMY Npnbopy.

B pacyeT npuHMMaeTcs COMPOTVBAEHUE MOMIHOCTLIO OTKPLITOrO BEHTWUNS. 3atexkaHune Boabl B
npuBop onpeaenseTcs U3 yyeta CONPOTUBAEHUS NOJSIHOCTLIO OTKPLITOro BeHTUnst. BeHtunb umeer 4
HaCTPOEYHBIX CTENeHu:

“0” — NONHOCTBLIO 3aKPLIT;

%“4” — MONHOCTLIO OTKPbLIT.

INpomexyTouHble cTynenu (1,2,3) ycTaHaBnMsaloTCA NPy HEOOBXOANMOCTHM NPU MOHTaXHOW pery-
nnpoBke.

3. MydrTa 6bicTpopazbemuan 4144.

AnameTpbi: ﬂ,=10(3/a"); 15(7/,"); 20(3/,7); 25(17); 32(1 /") mm.

Haswauenme: mydTa yctaHaBnmMBaeTCsi Ha NOABOAKE K HarpeeaTenbHOMY NpUBopy (Crox).

4. TepmocTtaTnueckas ronoska 9230/60 (c BCTPOEHHBIM [aTYMKOM);

TepmocTaTuueckan ronoeka 7430/60 (C BbIHOCHBIM [aTHYMKOM).

Hasnauenme: TepMOCTaTMHECKas FO/IOBKA YCTAHaBIMBAETCS Ha KnanaHe, C ee NOMOLUBLIO MOX-
HO DMKCMPOBATL XeslaeMylo TeMnepaTypy B NOMeweHun. B Xunbix aoMax, roe oKOHHbie NpPoembl
3aKpbIThI LWTOPamMu, HEOGXOAMMO CTaBUTb TEPMOCTATUHECKYIO FOSIOBKY C BbIHOCHBLIM JATYUKOM, KO-
TOPbI/ NO3BONSET CAEAUTL 32 U3MEHEHWEM TeMMepaTypbl B MOMELLIESHAM.

lF'onoBka py4HOro MaxoBuxka uMeeT 8 HaCTPOSYHbLIX NONOXEHWA:

KpaiHssa nosvums (*) — knanaH caMOCTORTENbHO OTKPLIBAETCH NPy Temnepartype B NoMeLLeHun
6 °C n npefoTBpPalLAET 3aMepaaHue BOAKI;

KpaiiHas nosnums (6) — COOTBETCTBYET MakGUManbLHOMY 3HaYeHmio Temnepatypsl +30 °C.

[vana3oH BpalleHMs rofoBKM NPOTUB YaCOBOW CTPEAKW OT noauumn (*) o nos3nuumn (6).

TepMocTaTUyeckasl fonoBKa C BbIHOCHBIM AaT4MKOM NPUMEHsieTcs TOrAa, Koraa pagvaTop 3a-
CTaBNEH UK 3aKpbIT U NOCTOAHHBIM AaT4MK HegOCTyNeH. BbiIHOCHbIe JaT4uKy UCNONbL3YIOTCH C ANN-
HOM Kanunnsipa — 2000 mm (3aka3 7830-2) u 5000 mm (3akas 7330-5).

TepMmocTaTuyeckue rofioBKM MPUMEHSIIOTCA CO BCEMM BuAaamu apmartypbl pupmb «FEPLL»
(,ﬂy=10...25 MM), KOTOPbIE NPUMEHSIIOTCH AN TEPMOCTAaTUYECKOro ynpasneHus. Fonosxky TepmocTa-
Ta ¥ AUCTAHUMOHHEIA AATUMK CnefyeT yCTaHaBnuBaTe B FOPUSOHTANLHOM NMoNoXeHnn ansa obecne-
YeHUA ONTUMaUIbHOTO pPerynmposaHuns KOMHaTHOM TemMneparypbl 1 HaMMeHbWero BAuAHNS TennoBo-
o NOTOKa OT TPYOONpoBOAOS.
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5. Knanan Tepmoctatnyeckuit TS-E-7723.
OAnameTtpsi: ,ﬂy=15(‘/2"); 20(3/,7); 25(17) Mm.

Mcnonxsenue: npamoe. 8

~o-i—

HasnaveHme: kianaH TepMoCTaTU4HECKUil C ManbiM conpoTtusneHemMm nNpUMeHaeTCca B OHO-
TDYGHI:IX cUCTEMaxX OTOTIEHUSI C MEeXaHNYeCKUM NoByXaeHuem.

Fpsamoe UCNONHeHWe YCTaHOBKYU KnanaHa UCNosib3yeTCs fPY CTPOUTENLHO TOJLUMHe Harpesa-
TenbHOro npnéopa He 6onee 50 MM MK NPU YCTAHOBKe HarpesaTensHoro npubopa B crpouTens-
HOM HuWe. B ocTanbHbIX CRyyasix PEKOMEHAYETCA NPUHUMATL YIIOBOE UCMONHEHVE KnanaHa.

=1 Yriosoe

Ipsmoe
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B pacyete Gpartb CONPOTUBASHUE KNanaHa ucxoas:

K,= 5,1 M*/u

T. €. MaKkcuManbHasi NPoNyckHas CnOCOOHOCTL knanaua cocrasnset 5,1 M3/4 npu nepenage
nasneHna Ha knanade 10 200 krc/m2,

npu AP knanaHa =100 kla (1 6ap, 1 atm, 10 M Bog. CT.),

OTciopa: xapakrepucTuka rmapasanMyeckoro CoOnpoTUBNEHUs KnanaHa
S=H/G*=10 200 /51002 =3,9 x 10—.

XapakTepucTvka ruapaBnMyeckoro ConpoTuBieHns n koadbouuneHT MECTHOTO COMPOTUBNEHUSE
CBA3aHLI MeXAY COBOolM COOTHOWEeHuEM S=AxE.

Orciona & =8S/A

rae A — ypenbHOe ruapoavHaMnyeckoe gaBneHue Ha ydactke, Krc/m? / (Kr/4)?, Bo3HukaoLee
npu pacxoge Boabl 1 Kr/4.

XapaktepucTvKa ruapasinyeckoro COnpoTUBAEHNUS He 3aBUCKT OT AuaMeTpa KnanaHa, T. €. npu
NOAHOCTBLIO OTKPLITOM KNanade s ,[ly = 15; 20; 256 mM S = 3,9x10~* krc/m2? / (kr/yv)2.

3710 conpoTuBAEHME KnanaHa Hago OpaTth B pacyerT, Koraa onpepensieTcsa xapakrepuctuka rma-
pPaBnMYEeCKOro CoONpoTUBAESHUS Yepe3 NPUBOPHLI YYacToK, 3aTeM 4epes 3ambiKalowmii y4acTok,
rnocne 4Yero onpeznensieTca 3aTekaHve soAbli B Npu6op. 31oi uHbopmaumein MOXHO NONL30BaTLCA
npyY MOHTaXKHOW perynupoBke.

6. Bentmnb pyusoit HERZ-AS (AS-T-90).

AnameTpni: ,.'Jy=15(‘/2"); 20(3/,"); 25(17) mm.

UcnonHeHue: NpoOxoaHON, yrnoBom.

O6nacTb NPUMEHeHMa: OJHOTPYOHbIE, NBYXTPYOHbLIE CUCTEMbI OTONNEHUS.

HasHaueHue: perynuposaHnvie pacxofa TeryIoHOCUTeNs Yepes HarpesaTenbHbit npubop. Kna-
naH ycTaHaBnMBaeTCA B MOMHOCTLIO OTKPLITOM MONOXeHWHU, B pacyeT GepeTcsi ConpoTUBieHne npu
MOMHOM OTKPLITUK. [pYBeAeHHbIE NPAMbIE HA HOMOrpammMe CnyXat Ans OnpeacneHnsl ConpoTUee-
HUSI MPU MOHTEXKHOM perynmpoBke.

Bentune pyyHoit HERZ-AS viMeeT Takoe xe Ha3HaueHue, kak U HERZ-GP, pasHuua sakmiova-
eTca nuilb B AnanasoHe pabounx pacxonos, HERZ-AS (AS-T-90) pa6Gotaet Ha Bonsiumx pacxonax
(,[[y=25; 32 MM) ¥ veeT BO3MOXHOCTb ABOWHOK perynmpoBKu.

7. Napannenshan sagemxkKa 4112 (aByxnnacTuH4yatas 3aZiBMXKa CO CIMBOM).

AvameTpei: =10 (°/,7); 15 ('/,"); 20 (°/,7); 25 (17); 32 (1/,7); 40 (1 1/,"); 50 (2"); 65 (2'/,");
80 (37) mm.

Ucnonnenue: vydrosoe.




HasHavenwe: ycTaHaBNMBaeTCs Ha MaruMcTpanbHbiX TPYGONpPoBOAax U Ha CToskax. 3aasmxka
MOXET 3aKas3biBaTbCst C ABYMA OTBEPCTUSIMK (A CnvBa) u 6aHOK NPOoGKOi ¢ pesL6ot.

8. dvnwTp 4111.

Auamerpoi: [ =15('/,"); 20(3/,); 25(17); 32(1 '/,"); 40(1 '/,7); 50(2"); 65(2'/,"); 80(3") mm.

Hasnauenune: GpunbTp TOHKOM OYVCTKU YCTaHABNMBAETCS B OCHOBaHUM CTOSIKOB 1 nNepep, Knana-
HamMn CUCTEMLI aBTOMATUKN NSt YNaBNMBaHWs 3arpsisHeHnid. py Ncnonb30BaHUM perynmupyiowmmx
KI1anaxos C TepMOCTaTUYeCK1MM FrONI0BKamM Y NpuGopoB CUCTEMBI OTOTUIEHUS YCTaHOBKa GUNLTPOB
Heobxoanma. PUnbLTPL! BLINYCKAIOTCS C ceTkamy otBepcTuii 0,4 n 0,75 mm. OunbTpsl MoryT GbiTh
YCTaHOBEHb! TOPU3OHTANIbHO UM BEPTUKANBHO.

9. 3apsnxxa napannensHas 4112,

Awamerpu: 4,=15('/,"); 200%/,"); 25(17); 32(1 '/,"); 40(1 '/,"); 50(2"); 65(2'/,"); 80(3") mm.

Hcnonnenne: mydrosoe.

HasnaueHme: yCTaHaBMBAETCS HA MarMCTpanbHbIX TPYGonposoaax. B kopnyce 3aaBuXkm nme-
eTca OTBepcTMe, Kyaa BeuHYeHa npobka. Ha MecTo npo6ku BCTaBNRETCH CMYCKHOM KpaH anst npu-
COeAVHEHNA LWNnaHra ans ONOPOXHEHU! CUCTEMBI. 3aBUXKY MOXHO 32Kal3aTb TOMLKO C BBUHYEH-
HOM NPODOKOIA NN CO CMYCKHLIM KPaHOM B KOMIAIEKTE.

10. Y3en noaxMmo4YeHns ANsS KOMITAKTHLIX oToNMTensLHLIX npuéopos MFepu-3000 (3000/
/3050).

AunameTpnbi: pagnatopHoe npucoeanHeHue .ﬂy=20(°/.') MM;

TPY6HOe npucoeaunenue [,=20(%/,") mm.

HasnauemMme: yctaHaBamBaeTcs Ha 6a3e KOMNaKTHbLIX NaHenbHbIx pagnaropos Tna VN 4000
NTR (AscTtpus). 3TOT paamarop OCHaLEH PErympOBOYHBIM BEHTUAEM, BCTPOSHHBIM TEPMOCTATOM,
CMOHTMPOBAHHbLIMK Ha 3aBOAE 3arnywkamu u Npobkamu pns ypaneHws Boaayxa. PexomeHpyercs
MCMONL30BaTh NPYU FOPUIOHTANLHON Pa3BOAKE, C TPYGONPOBCAAMM, 3aI0XEHHBIMY B NOAY, WK NPU
NAMHTYCHO passoake.

11. TepmocratTmueckan ronoska I'EPL] (7230/60).

HasHaveHne: ycTaHaBNBaeTCs HenOCPeACTBEHHO Ha TepMOCTaTMYeCcKoM knanaHe. Ects Ba-
PWaHT YCTaHOBKW TEPMOrOfI0BKM CO BCTPOEHHLIM KNanaHoM ¢ npucoeanHuTensHoi pessboi unu ¢
32XXUMHOM 0BOIMON 1 KpenneHneM Ha 3aLuenku.

12. TepmocTaTMuecKkas ronoeKa ¢ BbIHOCHLIM farTynkom 7430.

Mcnonnenne: COCTOMUT U3 TEPMOCTaTa C XUAKOCTHLIM AaTUMKOM, TPYOKU Kanunnapa u BucTaH-
LMOHHOrO gatumka. MexaHuieckoe sakpbisaHue.

HasHaueHune: npuMmeHseTcs B TeX CAy4asix, KOraa HarpesaTesbHblit NPUGOp 3aKpLIT 3KPaHOM
WAv wropamu (TepMOCTaTiecKas ronoBka Ao/MKHa ObiTh 3atumiieHa OT NPAMOro BO34eNCTBNA Ten-
NOBOrO NOTOKA, KOrAa Tako# BO3MOXHOCTH HET — YCTAHaBNMBAIOT BbIHOCHOWR JaT4uK).

MocTasnsaeTcs ¢ AnvHOM kanunnapa 2 n 8 m.

12a. TepMoOCTaT C AUCTAHUMOHHBIM aTuyMkom 7460.

HasHaueHue u ncnonHeHue To Xe, 410 N y 7430, HO 63 MexaHN4ecKoro 3aKkpbiBaHns.

13. KnanaH TpexxonoBo# Ana OAHOTPYOHbIX cucTtem CALIS.

Auamerpui: 4 =15('/,"); 20(%/,"); 25(17) mm.

HaaxaueHune: yCTaHaB/MBaeTCR B OAHOTPYOHLIX CUCTEMAX OTOMIeHMs Ha oDBAsKe Harpesa-
TeneHOro npubopa Npu HaMuMKY 3ambikailouwiero ysactka. Knanad CALIS cayxvr ana perynnposa-
HUsS KONUYECTBA BOALI Yepe3 HarpesaTenbHblil Npnbop. PacyeT BecTy npwn 60 % nNponyckHoO#! cno-

co6HOCTY KnanaHa. PacyeTHbll Nepenag, AasneHva Ha KnanaHe cYuTath o NOMHOMY PacXoay BOAbt
Ha cTosike rno dbopmyne

AP =(G_/K ?- 9,81 10% MNa,
roe G, — pacxop, eofl Ha CTosKe, M3/y;
K, — nporyckHas crocoBHOCTb knanaHa npwn 60 % = 1,8 mM3/u.

14. KnanaH yeTnipexxonoBoil VUA-40 (7786).

Buamerpui: 4 =15('/,"), 20(3/,”) mm.

Hasunavenne: vcronb3yeTcs B OAHOTPYOHbIX CUCTeMax OTomnseHust. DTOT KnanaH npegHasHa-
YeH ANna paauaTtopos C TUNOM NOABOLKY “CHM3Y nocepenuHe”.

Pacnpepenexnue notoka: 50 % 8 pagnartop, 50 % yepes Gaiinac.

5. Bentunb perynuposounniin STROMAX GM (4215).

Hasnauenme: yCTaHaBiMBaeTCs AN PeryimpoBaHus nepenaga AasfeHnst Ha CTOsKe.

MamepuTenbHbie WITyUepsl PerynimpoBOYHOro BEHTUAS NOCTaBASIOTCA ¢ NpoBkamu.

16. NpuGop namepurensvHbiii (8901/02).

Hasnauenme: yCcraHasNMBaeTCs BMECTe C BEHTUIEM PeryivpoBOYHbIM; OCHaLlleH LdpoBbiM
VHOMKATOPOM, AManasoH namepexHust nepenaga gasnenms ot 0 go 700 kMa (70 m Boa. cT.).

17. BenTvms perynnposounbiit STROMAX R (4117).

Awnametpui: 4 =15('/,7); 20(%/,7); 25(17); 32(1 '/,"); 40(1 '/,"); 50(27); 65(2/,"); 80(3") Mm.

Hcnonnenne: mydrosoe.

HasxHauyenwe: yCTaHaB/MBaeTCa TOSILKO C HACTPOWKOI Ha pacxoa;

PerynvnposoyHas apmatypa yCTaHaBNvMBaeTCst Ha MaruCTpassix U CTOsKax Mo cneumansHOMy 3a-
kasy; 4117 M (c uamepexuem nepenana pasneuust; 4117 51 — 4117 58).

18. NapunTtypa noaxmoyenns HERZ-2000 (7175/6330/7728).

Ruamerpbi: ﬂy=15('/2") MM,

Hasnauyenme: ycTaHasnIMBaeTCa B OGHOTPYOHOI cucTeme oTonniesns Ha o6BA3Ke HarpeeaTesib-
HoOro npubopa. 50 % soakt cTosika npoxoanT vepes npubop, 50 % — uepes Gaiinac.

MocTynneHne BOALI B pagnaTop MOXET Perynmposatbes C NOMOLLBIO BUHTA Ha Kopnyce. Heo6-
XOAMMO MPON3BECTU PacHeT AJIHbI COeOUHUTENLHON TPYOKM:

L=t —L,=600-26=574mm;

L — pnviHa coepmHuTensHON Tpyoku;

L, — paccrostue mexay HUnnensMn paguaTopa;

L,— xapakTepHbiii pasmep (7728 AC = 26 mm).

Mpwu ycTaHoBke knanaHa B ABYXTPYGHOU cucteme 100 %-Hulid pacxoq Boab MAET Yepes npuGop.
Ha kopniyce Baiinaca 06o3Ha4eHa undpa “50” unm “100”, kotopas onpeaensieT, ANs Kakol cucre-
Mbl, OQHOTPYOHOM nnu oByXTPYGHO#, NpegHasHayeHo uapenue. MNMpu pacuyeTte BLIGOP knanaHa on-
penenseTcs xapakTeprcTKon TepMOCTaTMHEeCKoro pexmviva, ux 10. Kaxgoi xapakrepuctuke cooT-
BETCTBYET CBOV nepenag AaBNeHus Npyu OgHOM M TOM Xe pacxoge. Hanpumep: npu pacxone
Ha npubop 50 kr/4 xapakrepucTuka “1” obecneumeaeT nepenag gasnexus Ha knanaxe 15 klla
(1500 krc/m?), a xapaktepuctvka “10” Npu TOM Xe PacXOAe M NONHOCTLIO OTKPLITOM K/lanaHe uMe-
eT nepenap, gaenexua 0,15 kfMa (15 krc/m?).

Ecnn TepMocTaTt HaxoauTcst B nonoxexun “0”, perynmpyowwmii knanad FEPLL-2000 ans asyx-
TPYOHBLIX CUCTEM OTOMNJIEHUS PEKOMEHAYETCS UCMONb30BaTh ANN rOPUSOHTANbHLIX Pa3BOAOK KakK B
TYNUKOBOM, TaK U B NMONYTHOM BapuaHTax. 1py 2aKpbiThiX PEryNNPYIOWEM BEHTUNE N TEPMOCTATH-
4YeCcKOM KnanaHe paguatop MOXeT HbiTb 4eMOHTUPOBaH BO Bpemsi paboTbi CUCTEMDI.

19. TepmocTaTnyeckas rosioBKa ¢ AUCTaAHIMONHOH perynnpoexoi 9330.
Hasnavyenwe: yctaHasnmnsaetcsi Ha Nio6oid TN perynaupyiowero kianaHa, Korga ronoska tep-
MocTaTta HaxoAuUTCst B 30HE ASHCTBUS TEr/IOBbiX NOTOKOB (LUTOPL!, 3ALUMTHLIM 3KpaH).
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OnuHa kanunnspHoi Tpybku 2, 5, 8 m. TepmocrtaTr FEPLL CAyXyT DatuvMkomM v perynaTopom
KOMHaTHON TeMrepaTypbl. YCTPOACTBO ANCTaHUMOHHOW HACTPOWkKK pacrionaraetcs B AOCTYIHOM
MecTe Takum oGpasom, 4ToOb! OKpyXaloLmii Bo3ayx Mor cBo60AHO NOCTYNaTh K AaTUMKY.

20. Perynsitop pacxoga 4001.

Anametpbi: [ =15("/,"); 20(3/,"); 25(17) mm.

HasHaueHue: ycTaHaBnnBaeTCa Ha HaCOCHLIX CMCTEeMax, aBTOMaTMvecKi orpaHmyMBaeT pac-

XOA, 0 PACHETHOro ¥ NepBOHaYasIbHO YCTAHOBNEHHOIO NapameTpa, Bce KonebaHua gasneHus crna-
xuBaloTcs B npegenax no 120 kMa (12 M Boa. cT1.).

CyLuecTsyeT avarpamMma npegHacTpoikm, C NOMOLLbLIO KOTOPOit OnpeaenseTcst NpeaHacTpoika
KnanaHa [Ans 3a0aHHOrO pacxofia BOAbl Ha CTOSK, MPY STOM He MMEET 3HauUeHMs, Kakoi nepenas,
HasneHvs noTpebyeTcs KOPPeKTUPOBaTh.

21. Kpau cnueHoi 4119.

Auametpoi: 4=1003/,"); 4,=15('/,"); 20(%/,") mwm.

HazsHaueHue: ONopoXHeHUe CTOAKOB 1 MarMcTpanei, eCTb BO3MOXHOCTb NPUCOEAVHEHUS CNNB-
HOTO WnaHra. KpaH UcronHseTca ¢ HapyXHuiMy pe3bbamu, OfiHa CTOPOHa BBUHYNBAETCS B CNVIBHYIO
MarucTpasib UamM CTOSK, ApYyras — 3aKpbiBaeTCs HakuaHOM rNPobkoi, koTopas Npu HeoGXOAUMOCTHU
BbLIKPYUMBaETCA ¥ HALENMSETCS LMAHT.

22. KnanaH tepmoctarvyeckuii F'EPLL-TS-90-V (7723 V).

AvnamerTphi: .11,=15(’/2") MM,

Micnonxexme: npsmoe, yrnosoe.

HasHa4eHue: 3T0 TepMOCTAT B KOMIUIEKTE 19 ABYXTPYOHbLIX CUCTEM COCTOUT M3 TepMOCTaTH-
yeckoi ronoBk FEPL-1 v npoxogHoro knanaHa FEPLL-TS-90-1 ¢ ryiaBHOW npeasapuTensHOn
HaCTPOMKOW, KOTOpas 3alivLieHa OT NOCTOPOHHEro BMeLwaTenscTea. CreneHs HaCTPOWKY onpeae-
nseTcA pac4eToM, MakcumMaibHas BO3MOXHOCTb KOppeKUun nepenana fasneHust Ha KiianaHe npu
pacxone Ha npubop 50 kr/4 coctasnser

d P=0,5...2,0 kMa (50...200 krc/™” ).

Ecnvi B OCHOBaHWY CTOsIKA ABYXTPYOHOI CHUCTEMbI OTOMNIEHNUA YCTAaHOBAEH PErynsTop pacxoaa,
KOTOPLI KOPPEKTUPYET pasHuLy nepenasa AaBneHui No CTOoRKaM BCeW CUcTeMbl, TO KnanaH Tep-
mocTtaTmyeckuii FEPLL-TS-90-V BbipaBHUBaET pasHuLy AaBASHWUI MO BLICOTE, T. €. BLINOAHAET PONb
wanbnpyioLero yCTpoucTea, 8bipaBHUBas MPaBUTAUMOHHYIO COCTaBMNIOLLYIO.

P e = Hosen = Huorops T AP,

[nsi fECATUATAXHOrO A0OMA FPaBUTALMOHHas cocTasnsiowasn (npu T, — T, = 95 °— 70 °C) onpe-
nensieTcs senuunHon AP, = 2400 lNMa (240 KTC/MZ), Nno3ToOMYy yCTaHasnmeats knanax FEPL-TS-90-V
Ha ABYXTPYOHbIX cucTemax pekoMeHayeTtcs B npeaenax 8...10 staxen. Ecnu 8 ocHOBaHnK CTOSIKOB
HET perynsropa pacxoga, TO Ha TepMOCTaTM4eCKwii KnanaH nagaeT Kpome rpasutTaumMoHHON CO-
cTaBnsioulell ele ¥ KOppeKkumsa HeBASKMU 0 CTOSKaM CUCTEMBI, @ 3TO 3HAYMTENbHO CHUXAaeT BO3-
MOXHOCTb YCTaHOBKM KnanaHa Ha MHOrO3TakHOM 3aaHmm o 3...5 ataxeit. Heobxoamm pacuer.
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23. Bentunb 3anophuii HERZ-RL1 (3723).

Aunamerpui: [,=100/,"); 4,=15(/,"); 20/,"} mm.

UcnonHenmne: NpoxoaHOW, yrioBoil.

HazsnauyeHne: nepekpbiBaeT 06paTHbii NOTOK BOAbI, NPK OQHOBPEMEHHOM NepeKpbiTUK KnanaHa
(nonoxenue “0”) HarpesaTeNbHbI NPUBOP MOXET BbiTb CHAT BO Bpemst paboThl cucTemst. Ecnu He-
obxoayMa npeaHacTpoiika o6paTHOro KianaHa wan HanofiHeHUe 1 ONOPOXHEHUEe OTONUTENLHOro
npubopa uepes 06paTHLI KnanaH, pekoMeHayeTcs ycraHasnvsats knanadst HERZ-RLS.

24. Bewtvnb 3anopubiii HERZ-RL5 (3924).

AuameTpor: [.=10(3/,"); 4,=15('/,"); 20(%/,") mm.

WUcnonHeHne: rnpoXOAHONM, YrioBoM.

HasnaueHnme: Takoe xe, kaK y knanadHa HERZ-RL1 (cwm. Boiwe). OTanusue 3aKnioHaeTcs B TOM,
yto knanaHom HERZ-RL5 MOXHO OTperynupoBath Hanop BoAbl Ha Npubop, oH umeer 10 HacTpoeu-
HbiX MONOXEHW M MOXET AONMOMHUTENBHO K KNanaHy ¢ TepMoCTaTu4eCcKon rOsIOBKON KOPPEKTUPO-
BaTb HEBA3KY MO CTOsIKaMm 1 No BeicoTe. Mpu yctaxoske Bedtng HERZ-RLS MoxHO He ycTtaHaBnu-
BaTh K/ianaH PerynmpylioLinii C TepMocTaTMiecKoi ronoBKoi Ha BCEX HarpeBaTensHuix npubopax 8
rioMeLLeH, AOCTAaTOMHO YCTaHOBUTL ero Ha 50 % npubopos. Ha tex npubopax, rae knanaH He
6ypeT yCTaHOBMNEH, KOPPEKUMIO NO AaBNEHWIO BLINOAHWT 3anopHbii sBeHtune HERZ-RLS.

25. Knanau repmocratnieckuii FEPL-TS-90 (7728).

AvameTpbl: ,ay=10(3/8“); ﬂ,=1 5('/,7) mm.

HcnonHenwe: yrnoBoii, cneumanbHasl Mogenb.

HasHavweHne: KOMIJIEKT Peryampyiowero Knanada ¢ TepMocTaTMyecKon ronoskon yctaHasnu-
BaeTCA Ha NOABOAKEe HarpeBaTenbHOro npubopa ABYXTPYGHLIX CUCTEM OTONNEHUSA.

26. Perynsatop nepenaga pasneHus u pacxoaa 4002.

AvameTpni: [ =15("/,");20(3/,"); 25(17);32(1'/,7);40(1'/,7) mm.

HasnaueHwe: yCTaHaBAMBaIOTCS B OCHOBAHWMW CTOSIKOB ABYXTPYOHBIX CUCTEM OTOTUIEHWS Npwu
OCHAaLeHUN CUCTEMb PENYAIMPYIOWMMIM KianaHamu ¢ TepMoronoskamu. Perynatop orpasuyvsaet
pacxog Ha crosike (Kak u knanad 4001) n asToMaTU4eCKW noaaepxusaeT nepenas AaBneHns Ha
crosike. Perynavop HacTpavBaeT nepenag nasneHus Ha crosike ot 3 po 14 xMa (300...1400 KI'C/MZ).
Mpwu n38eCTHOM pacxoae BoAbI Ha CTOSK U Nepenaae AasneHus Ha 3TOT CTOSK onpeaenseTcs senu-
YuHa NPeaBapuUTenbHOM HACTPOWKK, KOTOpast YCTAHABMMBAETCS NPU MOHTaXe.

27. Knanan ueTnipexxonoBo# VTA-40 (7767).

Aunametpsi: [ =1 5('/,7); 20(3/,") mm.

HasHavyeHue: 4eThipexxof0s8oi TepMOCTaTUYECKWiA Knarnas ¢ 0QHOMECTHLIM NPUCoeanHEeHNeM
(ycraHoBka Ha pagvatop “BHM3 c6oKy”). PexomeHayeTcsl UCNOAL30BaTb NPU FOPU3OHTAIbHLIX pas-
BOAKaX ABYXTPYOHLIX cUCTEM oTonnenus. KnanaH coeavHaeTca C paaMaTopoOM NMOCpeACcTBOM AaH-
ueTHon Tpybkm, L = 280 mm.

[ins yctaHOBKW knanaHa Ha cranbHbie naHersbHbie paauatopsl Tvna MYPHO (Tonbiua), Komnakr
(3asoa “Mocsapt”), Vogel and Noot (AscTpust) Heo6Xx0AVIMO AONONHUTENLHO YCTAHOBUTL Nepero-
poaKy (BCTaBKy) B HUNNENL paguaTopa.




CTPYKTYPHASI CXEMA BO3MOXHOIO NMPUMEHEHUS PEIYIMPYIOLLEN APMATYPb!
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OJIMHHOBOJTHOBbIE SJIEKTPU4YECKWE OTONMUTENIbHLIE MPUBOPDI
MOTOJIOYHOIO KPEIMJIEHUSA «3KOJTIAWUH>»

LONvHHOBONHOBLIE aNeKTpuyeckue oborpesaTeny NOTONCHHOrO KpenneHuns «3koJlaik» npeg-
cTasnsioT coboM WMPOKO U3BECTHLIM Ha 3anage, HO MPUMHUMNMANLHO HOBLIY B POCCUKM BMA, OTONW-
TelNbHbIX NPUBOPOB.

KOHCTPYKUMSA

QGorpesarteny COCTOST U3 MPSAMOYFrOfILHOrO METANIMYECKOro KOpnyca C 3neMeHTamMu Kpenne-
HUS K MOTONKY, o6paleHHoN K BepxHeli Yacti npubopa TennonsonvpyioLlen npoxknagkn n obpa-
WEeHHO| K nony Tennouanyvaiowlei nnactuHel, B KOTOpYIO BMOHTUpoBaH TOH. Kopnyca oborpesa-
Tenek MOryT OKpalMBaTLCS B 3aBOACKUX YCNOBUsiX B 60 UBETOB MO XenaHuio 3akasunka.

O6orpesateny nuuun «dkoflaitn KomdopT» MMEIOT KOPryC CO CKPYrieHHbIMU KpasiMu. 3TOT
KOPNYC NPakTu4ecky He uMeeT Ha cebe TeHel OT OCBeLeHUs, HTO NO3BO/SET YAAYHO BNUCHIBATL UX
8 Moboit nHrepsep. Ansaiin oborpeeateneit «2koflaiti KompopT» NO3BOASET YyCTAaHABAMBATL WX B
OAVH PAf, C NMMHENHBbIMY OCBETUTESbHBIMY NPUGopamu.

[nst cTanaapTHLIX eBPONENCKMX NOABECHBIX NOTONKOB OGOIrpeBaTeny BuINOHeHb! B BUAe BKiag:
HbiX naHeneit pasmepom 593 x 593 x 30 unmn 1193 x 593 x 30 MM. Takas naxHesnb He NOPTUT MHTEPbLEp
NOMELLIEHUSA, TErKo MOHTUPYETCS U AeMOHTHPYeTCA. [N MOKPbIX NOMELLEHWA CYLLLeCTBYIOT NaHenm
B BORO3aWMLIEHHOM ucnonHeHnn. OHy He 6osITCA gaxe nonagaHusa Ha HUX CTPYU BOADI.

DU3NKA PABOTDI

TemrniepaTtypa T3Ha nopobpaHa Tak, 4To NOBEPXHOCTb MIACTVHLI, 0OpalleHHas kK nony, Harpe-
gaeTcs oo 120 °C. fipu Takoih Temnepatype 90 % sHeprum npeobpasyeTcs B NOTOK TeryloBbIX
nyyei, pacxXogaLmMXCs OT NAACTUHB! K MOy M HAXOOSIUMMCA Ha HEM npeameTtaM v AloasM U Nnllb
10 % yXOAMT Ha NPAMOA Harpes BO3fyXa, COnpMKacalowerocs ¢ nnacTuHom.

Tennosbie tyun o6orpesartens HarpesaioT NON M NPeAMETH, OT KOTOPLIX B CBOIO O4Yepefb Ha-
rpesaeTca Bo3ayx. ogHMMasiChb K NOTONKY, OH NMOCTENEHHO OCTLIBAET, NPV 3TOM Ha YPOBHE rofoBbi
CTOSILLEro YenioBeKa TemMneparypa Bosayxa okaznisaetcs Ha 1...2 °C Huxe Temnepartypb! nona.

Tennosble ny4ut PacXOASTCA NEPrEeHAUKYNSIPHO. JUIMHHOW OCY Ternouanyyaiolien naHeny nog
yrnoMm 80 °. Tunosble ans Xunoix noMelueHuin oborpesarteny «3xoflaiin Komdopt» 3JIK-09 n K-12
MoLHOCTLI0 900 1 1200 BT cooTBeTCTBEHHO MeloT anmby 1500 mm. Mpu 3ToM B XUnom nnun opuc-
HOM NOMELUEHMN C BLICOTOW NOTONKa 2,5 M NOBEPXHOCTb, NOKPLIBAEMaA TENNOBLIM N3NTyYEeHUEM
(NOBEPXHOCTp TEMMOOTAAYN), COCTABARET OKOSIO 4 M2 NPY MOHTAXE Hal OKHOM U 7,5 M2 npn MOHTa-
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Xe Ha paccTosHun 6onee 2,5 M OT OKHa COOTBETCTBEHHO. ITO NPUMEPHO Ha NOPSAOK BonbLie, Yem
Y TPAAULMOHHBIX KOHBEKTMBHbIX OTONUTENbLHLIX NPUGOPOB.

KOMDOPTHDIE YCJIOBHUA

Dns xomdopTHOro npebuiBatus nogeit MOLHOCTL OBorpeBaTenei Ha OCHOBaHWY pacyeTa Ten-
nonoveps B nomMeweHnn nopbupaerca Tak, 4robul Temnepatypa nona cocraenana 20 °C. Toraa
Temneparypa sosfyxa Ha yposHe ronosbl coctasnsieT 18...19 °C. Takoe pacnpeneneHve Temnepa-
TYp MO BbICOTE CO3faeT owyuenne ocoboro komdopra.

OKOHOMUYHOCTb IKCIUIYATALLUM

1. B omnuve OT O6BIYHOrO KOHBEKTUBHOMO OTOIIEHUs (LEHTPaibHOe, NaPOB0e MAM MachisHble
pagvaTopbl), KOTOPoe AOSHKHO NPOrpeTh BCe NOMELeHNs [0 NOTONKa, 4Tobbl cO3aaTh Ha ypoBHE
npebbiBaHua yenoBeka KOMGOPTHYIO TemnepaTypy BO3gyXa, ANMHHOBONHOBLIE OGorpesarenw
nporpesaioT Aullib TOT 06bemM, B KOTOPOM Haxoaarcs moam. [pu aTomM oTnapaer Heobxoaw-
MOCTb KOMAEHCUPOBaTb TENNONOTEPH B 0ObeMe NOMELUEeHNs, HaXOASLEMCS Boillle POCcTa Yenose-
Ka, u, cneposatensbHo, TPaTUTL Ha 3TO aHepruio. B nomewenusix ¢ 6onee BLICOKUMU, YeM ITO
06bI4HO ObiBaeT B XWbIX NOMEUWSHUSX, NOTONKaMX LONS HenporpesaeMoro o6bema Hag, 30HOM
npebbiBaHua niogel yBennunBaeTcs, CNegoBaTesibHO, BO3PACcTaeT U SKOHOMUYHOCTD.

2. NMoBepxHOCTL TEIUI00TAAYM OT MoAA U NPeaMeToB, HarpeTbix oborpesarenammn «3koflaik», B
XUAbIX NOMellleHusix B cpegHeM B 5—10 pas npesbiwaeT NOBePXHOCTL TENAIOOTAANU TPAGULNOHHDBIX
oTonuTenbHbix Npubopos. MNoatomy o6bem Bo3ayxa B 30He npebbiBaHWUA MO[EN NPOrpesaeTcs A0
3apaHHoi noTtpebutenem Temnepatypbl GbiCTpee, Yem 3TO B COCTOSHUM CAEenaTbh KOHBEKTUBHLIC
cUCTeMbl OTONNeHus. Ilomelenne BuIXOAWUT Ha 3aAaHHbLIN NOTpebuTenem TennoBoi Pexum Buict-
pee, a Korga OHO NporpeeTcs, ANA NoAaepXaHus 3a0aHHO! TemMneparypsl cucTemMa AIMHHOBONHO-
BOrO OTOMAEHUA BIJTIOYAETCH pexe, Yem O6bluHas, Tem cambiM MoTpebnss mexbwe sHeprun. C
yBenuueHueM BLICOTHI fogseca oborpesateneit (HanpuMmep, B CKAAACKMX NMOMELLEHNsIX) nosep-
XHOCTb TENNOOTAA4YM YBENMUMBaETCS elle Bonblie, TEM CaMbiM YBENNUUBAETCH IKOHOMUYHOCTb.

3. B xunbix noMetieHnsix, 060pyAOBaHHLIX KOHBEKTUBHLIMW CUCTEMAMM OTOMIEHMS, NPUHATO
nporpesartb 8O3AyX Ha YPOBHE IOMI0BLI YenoBeka B cpegHem ao 18 °C ana Toro, 4todsl Ha ypOBHE
nona Temneparypa sosgyxa 6etna 16 °C. AnnHHOBOMHOBOE OTONNEHWe Npu Takoi Temneparype y
nona obecneunsaeT TemnepaTypy Ha yposHe ronosbl 15 °C (owyweHre nosbilueHHOro komdopTa),
NO3TOMY HeT HeoBXoANMOCTH NPOorpesaTth NoMeLleHue Ha nuwwHme 3 °C. 370 elle OauH UCTOYHUK
aKOHOMUWN.

4. 0AVHHOBONHOBLIE CUCTEMbI OTOMNEeHNs «3JkoJlalid» He TPeBYIoT HMKAKOro TeXHWYEeCKOro
obcnyXusaums.




PEFYNMPOBAHUE TEMMEPATYPbI BO3AYXA B NOMELLEHNN

Oborpesarteny MOryT NOAKIIOYATLCS K pPeryaupyiowemMy o60pyaoBaHmio (TEpMOpErynsaTopam),
KOTOpOe NoAAepPXMUBaeT 3a1aHHYIO NoTpebuTenemM TemnepaTypy B MOMeUeHnn He3aBncumMo OT No-
roaHbix ycnosuii. MocraenseTtcs perynvipyiouiee o6opyaoBaHme Kak C py4HOW YCTaHOBKOW Temne-

paTyput BO34yXa, Tak U nporpaMMupyemMoe Ha 7 gHeid Hepenu Ha 6 cTyneHei perynupoBaHus Ha
KaXabii feHb.

MPABWUJIA NPUMEHEHUS OBOTPEBATEJIEM «3koJlaiin»

1. O6orpesarenyt MOHTUPYIOTCH TENAOU3ny4yaiolleii NaHenblo NapaanensHo Noay, Kak npa-
BWNO, Ha NOTONKE WM Ha KPOHLITEWHAX y CTeHbl nog NOTOAKOM. FpK 3TOM BOCTUraeTca Makcu-
ManbHbIA Tennosolt addekT, Tak KaK Ha NpsMoi HarpeB BO3ayxa (STO YACTbie NOTepw 3Heprvu)
yxoauT Beero nulib 10 % sHeprim. Ecnm naHenkb He napannensHa nosay, Ha NpsMoii Harpes SypeT
yxoanTe 25...30 % 3Hepruu, cnenosatensHo, Tennosas ahdeKTUBHOCTL YMEHLLINTCS.

2. O6orpesareny MOHTMPYIOTCA, B MEPBYIO ouepelib, Hap OKHAMM KaK Hajl OCHOBHBIM UCTOu-
HWKOM NoTepb Ternna. Ecnv nometueHne umeeT 60NbLYIO MAOLWAAL U Maioe YACHO OKOH, a pacyeT
NoKa3biBaeT, YTO YCTaHOBMEHHOM Ha, OKHaMKU MOLLUHOCTY HeIoCTATOuHO gnsa ofecrievyenns 3anaH-
HOI noTpebuTtenem TeMneparyphbl, OcTaBLIMecs o6orpesaTteny pacnpeaensioTCsa No NOTOAKY fNome-
uieHnUs paBHOMEPHO NGO 13 KOHKPETHLIX CoaepXaTeNibHbiX CoOBpaxeHuii (Hanpumep, Hag pabo-
yumn Mectamu). PaccTosHve OT NPOROALHOM Ocv 06orpesatesnst 40 CTeHbl U PABHO PACCTOSIHMIO
OT Bepxa OKHa [0 NOTOoNKa, Uiy pasHo 500 MM, ecnv OKHO NoJ camblii MOTOAOK (TOraa MeXay OKHOM
v oborpesaTtesieM OCTaeTC MECTO ANA rapauH MM Xanosaun).

3. Tepmoperynarop yctadasnveaeTcs He noa oborpesarenem (4To6bI ero He Harpesany Tenno-
Bble Nly4n) N He Ha CKBO3HSIKe.

4. B nomelleHusx ¢ BLICOTON notonka 2,5...3,5 m 13 rurneHn4ecknx coobpadkeHuii NPUMeHsioT-
ca oborpeBaTeny MOLLHOCTLIO He Bonee 1200 BT Ha oborpesatenb, uHadye Nog, HUMK ByaeT Xapxo.

BNIVIIHUE OBOTPEBATEJIEN «3kollaiin» HA 30POBbLE YEJIOBEKA

MmeeTcs oneIT NnpyMeHeHns aHHbix oborpesareneit B pasnudHbix nedebHbix yupexapeHusx (Mnas-
HblA BOGHHBIV KITMHWUYECKWIA rocnuTans nM. akagemvka H.H. BypAeHko — IkcTpeHHas onepaunoH-
Hasi, OTAeNeHus peaHuMauny 1 aetokcukaunm, 1-a Fopoackas 6onsHuua r. KocTpomel — otaene-
Hue peaHumalimn, LlenTpanbHas paiionHas 6onbHuua r. by Koctpomckoit obnacty).

OnbIT NpMMeHeHns gaHHbIX oborpesarteneii B ne4yebHLIX YUPeXOeHUAX NoKa3biBaeT, YTo CrekTp
VX TErU10BOTO W3JTy4EHMs HE OKa3biBaeT OTPULLATENLHOrO BO3AENCTBUA Ha BUONOrMYecKme TkaHw.
Docturaerca boictpoe U addekTuBHoe corpeBaHne GONbHLIX NOCNE XUPYPIUUYECKUX onepauuii n
APYrMX COCTOSHWIA, CONPOBOXAAIOWMXCS FMnoTepmueii.

fpumereHnne paHHbiX 06orpesaTenei ¢ GeKTMBHO BO3MELLAeT TeNJIOBLIE NOTEPK NaLUMEHTOs B
onepauMoHHbIX, NPY Onepaumsix ¢ yaaneHmnem 60bworo KonMYecTsa nnasmel 1 rnocneayioumm ee
BO3MELLEHVEM, NPK NPOBEASHUN CNOXHLIX ANArHOCTMHECKMX UCCAISA0BaHVI 1 MaHUNYNSLMA Npu
NepennBaHnm «xXONOAHLIX» MHQY3NOHHLIX PACTBOPOB ¥ UCK/IOYAET MCMNOL30BAHNE PASITNYHBLIX TH-
nos nogorpesareneit npu nHdysum.

O6orpeBarteNiv He OKa3biBAIOT OTPULATENLHOIO BAMSHUSE HA MMKPOKIMMAT NOMELLLeHUA, coaep-
XaHue B HAX KACIIOpoAa, 06ecneymealoT oulylieHe Tennosoro komdgopra.

CEPTMOUKALIUA

Ob6orpesarenn «3koflaiiH» nmeloT cepTudukar cooTeeTeTBus MoccrangapTa Poccun Ne POCC
NO. A9146. B01821 v ynosneTBopsiioT TpebosaHam 6@30MacHOCTV CReYIOWNX HOPMaTUBHBIX [10-
kymentos: [OCT 27570.0—87, TOCT 27570.15—88, NOCT 23511—79.

CPOK 3KCIUTYATALUN N TAPAHTUMHDBIE OBASATENIbCTBA
Cpok skcnnyatauvm oborpesartenst — He meHee 25 ner.

FapaHTuiiHeil cpok axkcnnyatauuu — 10 ner.
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ABTOMATU3ALINSI CUCTEM TEMJIOCHAB)XEHUA 30AHUA
C NMOMOLbIO NPUBOPOB ¥ YCTPOMCTB ®UPMbI «JAHPOCCH

OHeproc6bepexeHue — rnobanbHas NpobsieMa UMBUANZOBAHHOIO YenoBe4YecTsa, CBA3aHHas co
BCEMU COLMANBHO-IKOHOMUYECKUMX 3afavamMu pasBuTusa OGLLeCTBa, BKAIOYAs BOMNPOCH! OXPaHbi
oKpyxaioujen cpepHl.

OrpomMHbie pe3epsbl COXpaHeHUs aHepruy KPoioTCH B CUCTEMaX TernnocHabxeHus agatnii, Tak
KaK Ha BbipaboTKy TennoTL £a9 OTOMNEHUs, BEHTUASUMM U ropsisero BoaocHabxeHus pacxogyercs
0o 40% pobuisaemoro ¢ Poccuu Torusa.

OutyTrmoro addexra aIKOHOMMUM TENNIOTH B CUCTEMAX TErUTOCHAGXeHNst MOXHO A0CTUYL TONBLKO
3a cYeT MX KOMNIEKCHOA agToMaTUaaumm nNpy OaHOBPeMeHHOM 060pyaosaHun cuctem npuéopamm
y4yeTta veruionotpebnedus. Hapsagy ¢ 3TumM asToMaTU3aums CUCTEM MO3BOAAET CYLUECTBEHHO Yay4-
LUUTbL KaYeCTBO TeryiocHabxeHus), T. €. NoAATb KXKAOMY NOTPEeGUTeNio Tennosyio 3Hepruto B CTPO-
roM COOTBETCTBUM C ero Tekylied noTpebHOCTLIO, 06ecneynB KOMGOPTHLIE YCioBuA 0obBuTaHus
yenoseka.

TpebosaHna NO OCHalteHUIo NPUBopamMy asTOMaTU3aUMK U TENOCYETYNKAMN USNOXEHH B M.
3.12, 3.15, 3.59 u paag. 9 CHull 2.04.05-91* «OTtonnenve, BEHTUASIUMA U KOHAMUMOHWPOBaHUE
Bosayxa», nn. 11.2 n 12,12 CHull 2.04.07-86* «Tennosuble CeTn», a Takxe B paae pernoHanbHbLIX
HOPMaTUBHbLIX AOKYMEHTOB MO MNPOeKTUPOBaHNIO, CTPOUTENLCTBY U 3HeprocoepexXeHuo.

dupma «daHpocc» — kpynHetlumui B MUpe NPonasoauTent CPEACTE aBTOMaTU3auum CUcTem
TennocHabXeHus 3aaHni, TENNOCUYETYMKOB 1 TPYGONPOBOAHOI apMaTyphl. v NPUGOPLE 1 YCTPOA-
CTBa NpeaHasHayeHb! 48 NpUMeHeHus B cucTemMax agaHnii nioboro HasHaveHus ¥ macwtaba, agan-
TUPOBaHbl K MECTHbIM YCNIOBUSIM Y UMEIOT COOTBETCTBYoUMe CcepTudukaThl. Ux HagexHas paboTa
noaTeepxaeHa MHOTONeTHelR NPakTUKON aKcnnyaTaumy Ha COTHAX 06LeKTOB No BCel TeppuTopun
Poccun.

3aech NpuseAeHbl NPUHLMNUANLHBIE CXeMbl CUCTEM TerniocHabXeHns 3aaHui ¢ 06wwym onmca-
HUEM UCNORb3YeMbIX B HUX NPUGOPOB aBTOMaTU3AUVM N OPYTUX YCTpoicTe durpmb «QaHdocC».
Bonee noapobGHuie TEXHNYECKME XapPaKTepUCTUKK 3TOro 060pyA0B8aHUA faHbl B Katanore «Poccuii-
cKoe ¥ 3apybexHoe 060pyaoBaHme, pekOMeHayeMoe A1 CTPOUTeNLCTBa CUCTeM BOROCHabXeHns,
KaHannaauum, TennocHabxenus, rasocHabxeHusi U anekTpocHabxeHun» (Toprosuid AOM «MHXe-
HepHoe 06opyaosaHne», Mockaa, 1998).

Hactoswmnii pasnen anbboma He oxXBaTLIBaET BCEro MHOroo6pasus CXeMHbIX PelleHuiA CUCTEM,
a TaKkke NOAHON HOMEHKNATYPhl CPefCTB perynnpoBaHusa U Tpy6onpoBoaHOM apmaTyphl. fpuse-
AeHHbie pelwieHnA NMIOCTPUPRYIOT SinLiib OCHOBHBLIE NMOAXOA! K aBTOMaTU3aLmMn CMCTEM TernocHa6-
XeHUs ¢ npumeHeHneM npn6opos n yecTpoiicts dupmbl «dardocces. [loaTomMy npyt BOZHMKHOBEHUN
33pa4, He oTPaxXeHHbIX B 4aHHOM anbbome, cnepyeT 06pawatscs B 3A0 «Qandoce» u ero dunma-
Abl, fAe TeXHUYECKUe CreuvanmcTsl GUpMbl MOMOTYT HalTU Heo6XxoauMmoe peuleHne ¥ NOAOGPaThL
Tpebyiouleecn 48 Hero 060pynoBaHue.

NPUMEPbI CXEM ABTOMATU3ALIUM CUCTEM TEMJIOCHAB)XEHUS1 30AHUA HA OCHOBE OBOPYAOBAHUSA ®UPMbI «GAHOOCC»
OBO3HAYEHWSA NO3ULINA NPUMBEOPOB U YCTPOMCTB HA CXEMAX ABTOMATUSALIMKM CUCTEM TEMJIOCHABXEHUS 3OAHUIA

T1uila —  paguaTopHbLIA TepMOoperynaTop ¢ peryaupyiowmm knanasom RTD-N u RTD-G;

2 —  3anopHbiA paanaTopHLIA Knanad RLV;

3, 3an 36 — 3neKTPOHHbLIE PEryNaTOPL Temniepatypsl ECL9300, ECL9600 u EPU 2370;

4w 4a —  [aT4UK TemMnepaTypbi HapyXHoro Boaflyxa ESMT (T, ) v sHyTpeHHero Boaayxa ESMR
(7.);

5 —  Aar4uk TeMnepaTtypsl TennocHocuTens ESMU nan ESMA B nogatouiem Tpy6onpo-
BoAe cuctemul otonnenus (T, ) v 8 06paTtHoM TPyGONposoAe NoCne CUCTeMbl OTO-
nnenus (T, wm T,,.);

6 u 6a —  perympyiolme knanaHst VF2, VMO, VR v VMV u VF3;

7 —  pemyKTOpHbLIM anekTponpusog AMV123, 323, 423, 523, 550, 100 (ans VMV);

8 —  perynaatop TeMnepartypst npsaMoro gecrteus AVIB vinu IVT/IVF;

9u9a — perynsTopsl nepenapa gaeneHua AVP u IVD/IVF nnn AFP;

10 — fepenyckHoi knanaw AVDO;

11 — Ttennaocdetduk EEM-QIll unu SONOCAL-1;

12 —  YALTPa3BYKOBOW pacxogoMep TennocqeT4yuka;

13 —  KPpbIfbYaTHIA PacXofoMep C UMNYALCHLIM BbIxOAoM (bupmoin «[aHdocc» He nNpo-
“3BOANTCSH);

14 — TeMnepaTtypHbie AaTYMKU TennocyeTIuKa;

15 — 3anopHan TpyGonposogHas apmaTypa (lLapOBOWM KpaH, BUCKOBbIA MOBOPOTHLIM
3aTBop);

16 — obpartHbiii KnanaH;

17 —  ceTvyartbivi GunuTp;
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18 —  CNWBHOIA KpaH CO LWNaHroBol Hacaaxoii;

19 —  HacoC UMPKYNauUMOHHbIA (dupmoin «andocc» He NPoON3BOAUTCA);

20 — perynsitop-orpaHuinTens pacxoga ASV-Q;

21 — aBTOMaTM4eCKuit BO3OYXOOTBOAUMK;

22 —  3NeKTPOMAarHuTHLIM KnanaH C aTinMkoMm aasnexus (B AaHHbIV ans60M He BKNoYeH);
23 —  3aKpuiTuili pacumpuTenbHbiii cocyn (pupmon «laHdocc» He npoussoanTca);
24 — orpaHuduTent TemnepatTypsl BOAL B 06paTHoOM TpyGonposoae;

25 — aBTOMarmyeckuii 6anaHCUPOBOYHbIA knanaH ASV-P(PV);

26 —  3anopHO-uaMepuTenbHbld kKnanad ASV-M(I);

27 — BOAO-BOAAHOR Nogorpesatens (bupmon «4andocc» He NPON3IBOANTCS);

28 — BosgyxoHarpesaTesns (kanopudep) (pupmoii «JaHdocc» He NpoU3BORUTCS);

29 — BeHTUnsitop (dupmoii «flandocc» He nponssoauTea);

30 — BO3paylwHas sacaoHka (bupmoin «daHdocc» He NponsBoanNTCs);

31 u31a — papuatopHbLie NpUcoeausnTensHbie anemeHTsl RTD-K u RTD-KE

32 - nporpammarop tuna TP9;

33 — koten (pupmoii «daHPOoCC» He NPOU3BOOAUTCA);

34 —  fepexMoYalowmii MOTOPHLI KnanaH C BO3BPaTHOW rnpyxuHol tTuna HP;

35 — KOMHaTHbIVi TepmocTaTt RMT 230;

36 — TepMmocraT ropsivero sogocHabxenmst Tuna ATC.

37 — TepMocTaT 3aumTel kanopudepa ot 3amepaanua Tuna KP61 (B AaHHLIil anbbom

He BKMmoueH)




CXEMA ABTOMATU3ALINU ABYXTPYEHOM CUCTEMbI OTOMIEHUSA .
NP HE3ABUCMMOM NMPUCOELOUHEHUM K TEMNJ/I0BbLIM CETAM U SAKPbLITOU
CUCTEMbI MOPAYErO BOJOCHABXEHUA

CXEMA ABTOMATU3ALIMM OQHOTPYEHOM CUCTEMbI MHOMOSTAXKHOIO
30AHUSA NPU SABUCUMOM NPUCOEAUHEHNA K TEMIOBLIM CETAM
W BAKPLITOM CUCTEMbI FOPAYErO BOAOCHABXEHUA

CXEMA ABTOMATU3ALIIN OBYXTPYEHOW CUCTEMbI OTOMIEHUA
MHOIMO3TAXKHOIO 34AHNA MPU HESABMCHMMOM NPUCOENUHEHUN
K TEMSI0BbIM CETAM U FOPAYEN0 BOAOCHABXEHUA MPU OTKPLITOM
BOJOPA3BOPE M3 CUCTEMb! UEHTPAIMSOBAHHOIMO TENJTOCHABXEHUA

CXEMA ABTOMATU3AUUK CUCTEMbI OTOMNIEHUA U TOPAYEIO
BOAOCHABXEHWA OAHOKBAPTUPHOIO 30AHUA C MHAUBUAYANbHLIM
FTEHEPATOPOM TEMNOTHI




CXEMA ABTOMATU3ALIUN BEHTUNALIMOHHON YCTAHOBKMU
C UCNONb3OBAHUEM PEMYIATOPA TUMA EPU 2370

NPUHUMN PABOTblI CXEM ABTOMATU3ALIMM U EE KOMNOHEHTOB

Bce npeacraBneHHbie CxeMbi aBTOMaTU3aUMN CUCTeM OTOMAEHUA M ropsayero BofoCHabXeHus,
npucoeanHeHHble K CeTsIM LUeHTPanu3osaHHoOro tennocHabxexus, obecneunsatoT:
perynipoBasne TeMnepaTtypbl BO34yxa B OTanjinsaeMbiX NoMelleHnsX;
perynuposaHie TemMnepatypsl TennoHoCuTens, noctynaiowero 8 CUCTeMy oTonnexsns;
perynvposaHne TemMnepaTtypbl BOAS B CUCTEME ropavYero BOAOCHAOXeHUs;
peryn1posaHne nepenaga fasneHus Ha BBOAE TEIVIOBLIX CeTell B 3aaHue;

KOMMeEPYECKUiA y4eT pacxoga TennoThl CUCTeMamy TennonoTpebneHns anaHns;

aBToma'mqecxyro NoANUTKY CUCTeMbl OTOM/IeHU NP ee He3asnCrMMom nNpucoeaHeHnn K Ten-

NIOBbLIM CEeTAM;

¢ BO3MOXHOCTb MPOrPaMMHOro 3MeHeHUs1 BO BpemMeH TemnepaTypbl TeNNOKOCUTENst B CUCTeMe
OTOMAeHUst U BOALI B CUCTeMe ropayero BoaocHabxeHus.

Cxema aBTOMaTH3auuy ABYXTPYOHON CHCTEMbI OTONACHHS fIPY HEe3aBHCHMOM fPHCO-
€ANHEHUHN K TEIUJIOBBIM CEeTIM M 3aKpHITON CUCTEeMbI ropsiiero BogocHabxenmns

BepTtukanbHas asyxTpybHas cucteMa OTonieHusa OCHaleHa aBTOMaTU4eCKUMU PaanaToOpPHbIMKN
TepMoperynstopamu € KnanaHamu nNoesitleHHOro conpoTtusnexus tmna RTD-N 1 ans o6ecrieveHna
3afaHHbIX NoTpebuTeneM Temnepatyp BO3ayXa B oTannmMsaeMbix nometeHusx. Ha o6paTHLIX noa-
BOAKAX OTONMUTENbHbLIX NPUBOPOB NPeRYCMOTPEHb! 3anopHble KnanaHbl Tuna RLV 2 B uenax otknio-
YeHUs1 U ONOPOXKHEHUNA OTAeNbHLIX NPUGoPoB 6e3 cnycka BOAb M3 CUCTEMb! B LIENOM.

CuctemMa OTONNeHMa NOAKMIOYEHa K TEMJIOBLIM CeTsM Yepes Bogonogorpesarens 27. Otonu-
TEeNbHLIA KOHTYP TaKKe BKAIOYAET UMPKYNSLMOHHBIA HacoC 19 € nepenyCkHbiM knanadom 70, kOTo-
pbii o6ecneunsaeT paboTy Hacoca 8 CTAabMALHOM peXxrmMe NPU 3aKpPbiTUK PaaNaTOPHLIX TepMope-
rYNATOPOB, 3aKPbLITLI PaclMpUTensHblil cocya 23 U NOANUTOYHLIA SAEKTPOMArHUTHLIR KnanaH ¢
AATYUKOM pasnexHuns 22.

TemnepaTtypa TENAOHOCUTENS B CMCTeMe OTONNeHMA T, NOAAePXUBaeTCs NPONOPLMOHANbLHO
TemnepaType HapyXXHOro Bo3ayxa ¢ noMowsio perynstopa tuna ECL 9300 3. Perynatop ynpasnset
BNEeKTPONPMBOLAOM 7 Perynmpyiowero knanada 6 Ha neperpeTon Boge no MMNynbCaM HBATYNKOB
TemMneparypbl HapyXXHOro BO3gyXa 4, BHYTpeHHero Bosayxa 4a 1 tenaoHocutens 5. ECL 9300 raicke
He AonycKaeT npesuileHMs TemnepaTypbl CeTeBOi BOALI NOCTie nogorpesarens CBepx 3aaaHHoro

3HaveHus.
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TemnepaTypa BOAb B CUCTEMe ropsivero BOA0OCHaGXeHust NoaaepXnsaeTcs C perynaTopoM Nps-
MOro geicTena 8.

Ans saumTel cucTeM TennonoTpetaeHus oT konebaHwnii faBNeHWA B HAPYXHBIX TENA0BbLIX CeTAX,
a TaKke Ans UCKYeHus nepepadm konebanwvii pasnenus 06parHoO 8 TeNAOBYIO CeTb Ha BBOAE B
3paHue YCTaHOB/IEH Perynsitop NOCTOAHCTBA nepenaaa aasnelus 9.

dakTnyeckoe rennonoTpebneHne cucteMamm N3MEPRETCA KOMMEPYECKUM Ternoc4eTinkom 77,
“MeloLWM B CBOEM COCTaBe: YnbTPasByKoBOW pacxogomep 12 n ABa AaTyvKa TeMnepaTtypst Terno-
Hocutenst T, u T, 14, nopmoYeHHbie K TennosuiMucanTenio. JOononHMTensHo TennNoBLYMCAUTeNb
MOXeT npuHUMaTL 1 06pabatbieaTe HGOPMALMIO OT ABYX KPblAbYATLIX PACXOLOMEPOB C UMNYAL-
CHbiMKM Bbixoaamm 13. Cuctema Takke 060pyfoOBaHa: 3anopHoi Tpy6GonposogHO apmatypon 15,
o6patHbLIMK KnanaHamMu 76, ceTyaTuiMu GUNLTPaMU MexaHU4eCKOM OYUCTKM Boabl 17.

Cxema asromMaTH3aLny OQHOTPYOHON CHCTEMBbI OTOIUVICHINS MHOTOSTXHOIO 3AaHus NPy 3a-
BHCHMOM IIPHCOCAVHEHNMN K TEIUTOBbIM CETIM M 3aKpbITOH CHCTeMb! ropsiiero BogocHatxeHns

OgHoTpybGHas BepTUKanbHasi cucTemMa OTONNEeHUsI C 3amblKaloWrMKN y4acTKkamu 06opyaosaHa
PaanaToOpHLIMN TEPMOPErynaTopamMm C NPOXOaHLIMU KnanaHamu Tuna RTD-G 7a gns asTomatuyec-
KOro noanepXaHus TeMnepaTypbl BO3AYXa B KAXAOM OTanniMBaeMoM NoMeuteHnm.

Ha cTosikax cucTeMbl NPeayCMOTpeHb asToMaTMyeckne 6anaHCMpoBOYHbLIe KnanaHbl 20, obec-
neyvBaloWe NOCTOAHHBIA pacxon TennoHOCUTeNns Yepe3 OQHOTPYOHbLIe CTOSKM CUCTeMbl OTOmnme-
HUA.

TemMnepatypa TennoHoCUTeNst B CUCTeMe OTOMMeHUs NOAAEPXNBACTCH NPONOPLUUOHANLHO TeM-
neparype Hapy>XHoro Bozayxa C NOMOLLLIO aBTOMATU3UPOBAHHOIO HACOCHOO y3na CMelweHus. Yaen
CMeLleHns BKo4aeT B cebsa: Hacoc 19, nepemMuivKy ANnst NOSMELLMBaHUS K CETeBOMY TENRoHOCUTe-
N0 06paTHOM BOALI NOCE CUCTEMBI OTON/ICHUSI U PErYAIMPYIOWMIA KanaH 6 ¢ 3N1eKTponpuBogom 7
Ha nogaiouwem TPybonposoge neperpeToit BoAb!, YNPaBAAEeMbiiA OT SAEKTPOHHOIr O ABYXKaHaNLHOro
perynaTopa ECL 9600 3a, xoTopuiit nonydaeTt nidopmaumio 0T AaTHUKOB TeMnepaTypbi TEroOHOCU-
Tens 5 8 nogaiowiem n 06parHOM TPYSGONPOBOAAX CUCTEMBI OTOTUIEHMS, @ TaKKe OT AaTyuka Temne-
paTypbl HapyXXHOro Bosayxa 5. Perynsrop taioke nogaepxmusaeTt TeMnepatypy o6paTHOro TennioHo-
cutens 7, N0 3anNaHHOMY OTONUTENLHOMY rpaduky.

Cucrema ropsyero soaocHabxeHus o6opyaosaHa 80gonoporpesarenem 27 vi UMPKYRSUUOHHOM
nuHWen ¢ HacocoMm 19. NoaaepxaHe NOCTOAHHOM TemnepaTypbl ropsYei BoAL 7, oCyllecTenseTcs
no AaTtiuky Temnepatypbl 5 ¢ NOMOWILIO BTOPOro KaHana perynatopa ECL 9600, ynpasnsiowero
MOTOPHbLIM KAanaHoM 6 Ha rpeiouieM TennoHocutene.

Ans 3awnthl cucteM TernonorTpebneHus ot konebaHnii gaBNeHnd B HAPYXHBLIX TErN0BbLIX CeTsax,
a TaKke Ans UCKMoYeHus nepepayn konebanmii nasneHnst 06paTHOC B TENNOBYIO CeTb, Ha BBOAE B
3paHve YCTaHOBNEH Perynatop NoCTOAHCTBA nepenana Aasnexus 9a.

dakTryeckoe TennonortpebneHne cuctemMamm M3MeEPSETCR KOMMEPYEeCKUM TennocyHeT4nkoM 77,
MMeIoLLIM B CBOEeM COCTaBe: yNbLTPa3ByKOBOM pacxoaomep 12 v ABa AaTymka TeMneparypbl TernOHO-
cutens T, u T, 14, nOaKicHeHHbIe K TernnosLiumcanTe 0. JJoNOAHNTENEHO TErVIOBLINMCANTE b MOXeT
npuHUMaTb ¥ 06pabaTiBaTb MHPOPMAUMIO OT ABYX KPbiIbYaThiX PACXOAOMEPOB C MMAYALCHBIMU Bbi-
xoaamu 13. Cuctema Takke oGopyaosaHa: 3anopHOl TPyBoNpoBOaHOW apmaTypoii 15, obpaTHbiMM
knanadamu 76, cetyaToiMmn dunbTpamu 17, asToMarn4eCKnMn BO3QyX00TBOAYMKamn 217.

Cxema asToMaTn3aunmn ABYXTPYOHON CHCTEMBI OTOMJICHNS MHOTORTaXHOro SAaHNs Npy
HEe3aBUCHMOM IPHCOCANHEHAN K TEII/IOBLIM CeTSM M ropsiyero BO{OoCHabXeHnsa rnpu or-
KpPbLITOM BOAOPAa36ope N3 CHCTEMbI LEeHTPaNINn30BaHHOIo TeNIOCHaGXeHns:

BeptukanbHaa asyxTpybHas cucteMa OTONACHUS OCHalleHa aBTOMaTU4YECKUMM PaaUaTOPHLIMU
TepMoperynaTopamMu ¢ KnanaHamy nosbilweHHoro conpotmanedus Tuna RTD-N 7 gaa o6ecneveHus
3apaHHbLIX NOTpebGuTeneM TemnepaTyp BO3AyXa B OTanNMBaeMbiX rnoMelweHnsx. Ha o6patHeix noa-
BOAKAxX OTONUTENbHbLIX NPUBOPOoB nNpepycMoTpeHbl 3anopHbie KnanaHo!l Tna RLV 2 B uenax otknio-
HYeHUs U ONOPOXHEHUS OTAeNbHLIX NPpUbopos 6e3 cnycka BOAL M3 CUCTEMb! B LIeNoM. Ha kaxaom
CTOsIKe CUCTEMbl YCTAHOBIIEH aBTOMAaTUYEeCKMiA 6anaHCUpPOBOYHbIN KnanaH 25 B KOMNIeKTe C pyu-
HbIM 3aMOPHBIM KaraHoM 26, KOTOpPLIN NOAREPXUBAET MOCTOAHHYIO Pa3HOCTb MeXaY AaBneHueM B
noaaioLem 1 06paTHOM CTosIKax.

Cucrema oTtonneHus NOaKAIoyeHa K TennosbiM CceTaMm Yyepes sBoaonoaorpesartens 27. Otonu-
TENbHBLIN KOHTYP Taikke BKMOYAET LIMPKYIISIUMOHHLIA HAacoc 19 ¢ perynsaTtopoM nepernaga fasneHns
9a, koTopLIit o6ecneyusaeT PaboTy Hacoca B CTABUNLHOM peXMMe NPpU 3aKPbITUKM PaauaTOPHLIX
TEPMOPErynsaTOPOB, 3aKPLIThIYi PaciMprTentHblii cocya, 23. [lng noanvuTkn CUCTeMbl YCTaHOBAEHb




OANVUTOYHLIA HACOC 19 M NOANWUTO4HLIK INEKTPOMarHUTHLIA KnanaH C JaTiMKOM gasneHunsa 22.

Temnepatypa TerioHOCUTENs B CUCTeMe OTonneHus T, MOAAEPXUBAeTCH NMPONOPLMOHANLHO
TemMnepartype HapyXxHOro B03fyxa C NoMowsio perynsaropa tuna ECL 9600 3a. Perynatop ynpasnsa-
€T INeKTPOoNPUBOAOM 7 perynupyiouiero knarnaHa 6 Ha o6parTHoii Boae nocne OTONUTENLHOTO BOAO-
nogorpesartesns NO UMMNYNbCaM AATYNKOB TeMnepaTypbl HaPYXHOrO BO3AyXa 4, BHYTPeHHero so3ay-
xa 4a n TennoHocutens 5. ECL 9600 takke He AoryckaeT NpesbilieHNst Temnepatypbl ceTesoin
BOAb! NOCAe MOAOrpeBatens CBepX 3Ha4YeHWA NO YCTaAHOBNEHHOMY OTOTMTEALHOMY rpaduKy.

Moanepxatue NOCTORHHOM TemnepaTypbl ropsyeli Boas T, OCYLIIECTBASETCA NO AATYNKY Temrie- -

paTtypst 5 € NOMOLLBIO BTOPOro kaHana perynstopa ECL 9600, ynpasnsiowiero TpexxoRossLIM Knana-
HOM 6a Ha rpeioweM TennoHocuTene ¢ anekTponpusoaoMm 7. Lnpkynsuus Boab 4epes Maructpanu
perynupyercsi orpaHnunTesieM TeMnepartypoi 06parHoii Bogpl FJV 24.

Ana 3awmTel cucTeM TennonoTpebnexna oT konebaHuii AaBneHnii B HAPYXHLIX TENAOBLIX CeTAX,
a Takke ANng UCKAIYeHUs nepenaun konebaHuii aasnetns o6paTHO B TENNOBYIO CeTb Ha BBOAE B
3faHne YCTaHOB/IEH PerynsaTop NOCTOSIHCTBA Nepenaga AasneHus 9a.

dakrniecKkoe TeruionoTpebneHne CUCTeMamm NsMepaeTcs KOMMEPYECKUM Tennoc4eTynkom 77,
MMeIoLWMM B CBOeM CoCTaBe: Y/ILTPa3BYKOBO# pacxoaomMep 72 1 ABa aaTunka Temnepartypbi Tenso-
Hocutens T, u T, 14, noaxnioyeHHble K TennosbiMMcanTenio. JJONOAHUTENLHO TennosbivucAuTeNL
MOXeT NpuHuMaTth ¥ 06pabartsiBaTb MHGOPMALMIO OT ABYX KPbUIbYaThIX PAaCXOAOMEPOB C UMMY/ib-
CHbiMK Bbixogamu 13. Cuctema Takke 060pyaOBaHa: 3anopHOil TPY6onpoBoaHoi apmaTtypon 15,
obpaTtHbiMU KnanaHamm 16, cetdatbiMu duAbLTPaMU MexaHN4YeCKOo OYUCTKM BOabl 717, asToMaTv-
YeCKuMM BO3gyxocoTtsoauvkamm 27.

Cxema aBTOMaTH3alnyu CHCTEMb! OTOMJICHUS M ropsYyero BOROCHabXeHuss ofHOKBap-
THMPHOrO 34aHNA C WHOAHBHAYANbHLIM reHepaTopoM TennoTsl

CuctemMa OTONNEHUR OQHOKBAPTUPHOrO 3/aHUA C NOAMONLHOW NPOKNAAKON PasBOasWMX TPY-
Gonposonos 06GopypoBaHa PagMaTopHbIiMU  NMpucoeaHnTeNbHbiMi anemedtamn RTD-K 37 (ans
LByxTpy6HOil BetBu) 1 RTD-KE 37a (ans opHoTpybHOIA BEeTEYM).

MCTOYHUKOM TennoTul SBASeTCS MEeCTHLI reHepaTop (KoTen) Ha rasoo6pasHOM MNK XNOKOM
Tonnvse 33. KOHTYp KOTA2 OCHALeH LIMPKYNSUMOHHBIM HaCoCOoM 19, 3aKpbiThiM PacCLUUPUTENLHBIM
COCYAOM 23, nepenyCkHbiM knanaHom 10, KOTOpLit o6ecneumBaeT CTabMNLHYIO LMPKYASLUIO BOAL
4yepes Koren.

ABTOMaTUYECKOE perynvpoBaHne CUCTemMbl OTONNeHUsl U ropsivero BopocHabXeHust ocyliec-
TBAAETCS C NOMOLLUBIO NporpaMmaTopa 32. 3ToT Npubop NPOU3BOAUT MOOYEPEaHYIO NoAavy Tenio-
HOCUTENs B CUCTeMY OTOMJIEHVS U eMKOCTHOIA BOAONOAOrpeBaTent CUCTEMb! ropaYero BOgocHab-
XEeHUs1 B 3aBUCKUMOCTY OT TEKYLLIMX TemMnepaTtyp BO3AyXa B NOMeLLeHVAX 1 ropsiyeii BOALI, YNpaBaas
NepeKIoHaoLWMK KnanaHamm ¢ anekrponpusosamu 34. Umnynscbl Ha NPOorpaMMaTop nocTynaoT
OT KOMHAaTHOro TepmMocTata 35 n TepMocTarta ropsayeit soas 36. MporpaMmMaTop MOXeT MeHSTb
TemMnepaTtypy B OTanAnBaeMbIX NOMELLLEHMAX MO YacaM CYTOK U 3apsikaTb eMKOCTHOM BOAONOAOrpe-
BaTenb YeTuipe pasa B feHb. Ecnn noTpebHOCTL B TErioTe OTCYTCTBYET, NMPOrpaMmmartop oTkiioyaeT
nogayy TOMAKBa B KOTeN U OCTaHaBAvBaeT Hacoc.

Cxema aBroMarnlaunmn seﬂmnguuonnoir YCTaHOBKH C UCNNOJIB30BAHNEM perysiaropa tuna
EPU 2370

31a cxema obecriesnsaer:
e yrpaeBfeHne 3neKTpopsuratenemM BeHTUNNTOPA W NPYUBOAOM BO3AYLIHOW 3aCNOHKKM HapPYXHOro

BO30YXa;
e perynauposaHue Temnepartypbl Bo3yxa 8 NPUTOYHOM BO34YyX0BOAE UK B BEHTUNIMPYEMOM NOoMe-~

LWEeHWN;

3aWmTy Kanopvdepa OT 3amMep3aHus;

nyckossie GyHKUMY;

nporpammMHoe ynpasnesue yCTaHOBKOf/I BO BpeMeHU!, a Takke B 3aBUCMOCTU OT Temnepartypo!

HapYXXHOro BO3ayXa. :

JaHHble GyHKUMW BEINOAHAST YHUBEPCanbHbBIN 3NEeKTPOHHLIN perynarop wna EPU 2370 3s.

Perynatop npu NycKe yCTaHOBKW CHadana nporpesaet kanopudep 28, npu 4OCTUXKEHUU 3a0aH-
HOW TeMriepaTypbl 06paTHOMO TENNOHOCUTENSt U BO34yXa Y Kanopudepa BkAoYaeT BeHTUASTop 29 n
OTKPLIBAET 3aCNOHKY HapYXHOro 8o3gyxa 30. Temnepatypa TeryioHocuTens GUKCUpyeTcs TepMo-
METPOM conpoTusneHust 5, a TeMneparypa Bo3ayxa y Kanopudepa — tepmocratom Tuna KP61
37. Hdanee perynarop nepexoavt Ha pabounii pexvm nogaepxaHvs NOCTOSIHHONM Temneparypbl

NPUTOYHOrO BO3AyXa UK BO3AyXa B NOMELLEHMIM N0 COOTBETCTBYIOWVIM AaTuuKam 4a u 5, ynpasnas
PEerynmpyiowmM KnanaHoM Ha TervioHocutene 6 ¢ anekTponpreogom 7. Mpy BuikIIOYEHN YCTaHOB-
KM C NOMOLLLIO PEerynsaTopa OH OCTaHaBNMBAeT BEHTUAATOP, 3aKPbiBaeT BO3AYLIHYIO 3aC/IOHKY U
KnanaH Ha TennoHocurene.

B cny4ae BO3HUKHOBEHUS ONACHOCTY 3amep3anus kanopudepa (Napexne TemMnepaTyps! Tenno-
HOCUTEns nocne kanopudepa uaM BO3AyXa BO3Me Hero) perynatop OCTaHasAMBaET BEHTWISITOP,
3aKpLiBaeT 803AYWHYIO 3aCAOHKY U NOAHOCTHIO OTKPHLIBAST KAANaH Ha TennosocuTene.

Tpn oCcHaweH perynsitopa TaiMepomM cuctemMa asToMaTUKY BKIOYAeT v BuIKJIIOYaeT YCTaHOB-
KY B 3aiaHHOe 8pemsl, a Npu NOGKAIOHEeHUW [aTYMKa HaPYXHOro 803AyXa BO3MOXHO aBTOMaTHU4eC-
KOe nepexnioveHne PerynaTopa Ha noaaepxaHve Apyroit TeMnepatypbl NPUTOHHONO BO3AYyXa, KOr-
Aa HapyXHas TemnepaTypa AOCTUIHET ONpeaeneHHON BenUUHbI.

KPATKOE ONMUCAHUE OCHOBHbDIX 3JIEMEHTOB CXEM
ABTOMATU3ALIUN CUCTEM TEIMJIOCHABXXEHUS 3AHUN

PAOUATOPHDBIE TEPMOPEINYNIATOPL! RTD

PapguatopHbiti Tepmoperynsatop RTD — asroMaTudeckmii NPONOpLUOHaANbHLIVE PeryaaTop Tem-
nepartypsol npamMoro aeiictaust. RTD npeaHasHayueH An8 NOgAepXaHUs TeMnepaTtypbl Bo3yxa 8 otan-
nvBaeMoM NOMeLLieHn Ha 3a0aHHOM NoTpebuTtenemM yposHe 1 NO3BONSET UCMONL30BAThL ANS OTO-
NAeHVs N3AUIHYE TeNONOCTYTUIeHUs B rnomMellieHvie, 06ecneunBas TeM cambiM 9KOHOMUIO TeNNo-
BOIA SHEPrn.

TepmMmoperynsTop COCTOMT U3 YHUBEPCaAbHOro TepMocTaTnyeckoro anemerta RTD u npoxoaHo-
ro perynvpyoutero knanava RTD-N {(ana aeyxTpyGHOIA HACOCHO CuCTembl oTonnexns) unn RTD-G
(ans opHOTPYGHOM HACOCHOM MK ABYXTPYBHOIA FpaBUTaLMOHHOR CUCTEMb OTOM/IeHUst), yCTaHasnm-
BaeMOro Ha «ropsaYeli» NoasoaKe OToNUTENsHoro npubopa.

Tepmoctatuyeckue aneMmeHTbl RTD GLIBaiOT CO BCTPOEHHLIM U BbiHOCHBIM TeMnepaTypHbiM OaT-
YMKOM NP gnanasoHe HacTpoiiku ot 6 Ao 26°C nnu € 3aBOACKUM OrpaHMyYeHneM BepxHero npe-
aena 21°C, ¢ KOXYXOM 478 3aWunThl OT HeCaHKUMOHUPOBAHHOIO AEMOHTaXa U nepeHacTpoiiku, a
TaKxe B Buae AMCTAHLMOHHOIO y3fia yripasneHus nNpy anvHe kanuanspa ao 8 M.

Perynupytowmin knanad RTD-N — xnanaH noBubiLLeHHOro rMapaBanyeckoro ConpoTuBneHust yc-
noBHBIM Npoxoaom 10, 15, 20 n 25 MM C YCTPOIRCTBOM ANS NPeasapuTenbHON (MOHTaOKHOI) Ha-
CTPO#KK ero NPONYCKHOM CNoCOBHOCTU K, M3/4:

0,04 — 0,5 — pgnsa RTD-N-10;

0,04 — 0,06 — gna RTD-N-15;

0,1 — 0,83 — pna RTD-N-20 n RTD-N-25.

Perynupyioumii knanai RTD-G — knanaH NOHUXEHHOrO rMapaBanieckoro CoNnpPoTUBAeHUN YC-
NOBHLIM NPOXoaoMm 15, 20 1 25 MM C NPOIMYCKHOMA CNOCOBHOCTLIO kK, cooTeeTcTBeHHO: 1,45, 1,9 U
2,25 M%/u.

Perynupyiowme knanaibl RTD-N 1 RTD-G MOryT npuMeHsiTbCal B CUCTEMAX OTON/IeHUs C npea-
eNLHON TeMneparypoi TennoHocurens 120°C 1 yCnoBHbIM aaBneHnem ao 10 6ap.

SAMNOPHbIE PAIVNATOPHbIE KNAMAHbBI RLV

3anopHuiil pagmaTopHbi knanad RLV — knanaH BeHTUABHOro Tuna, NpeaHasHaYeHHbin ans yc-
TaHOBKM Ha 06paTHON NoABOAKEe OTONUTENLHOro Npubopa ABYXTPYBHON CUCTeMbl BOASIHOrO OTO-
MAeHUs B LUEeNsSX ero OTKAIYEeHUs1 OT TPyBOonpoBOAHOM CeTH, ONOPOXHEeHUs U AEeMOHTaXa Nnpu Tem-
nepatype TennoHocutens go 120°C v ycnosHoM fiasneHun oo 10 6ap. KnanaHb! BbIfTyCKalOTCs
ycnosHbiM npoxogom 15 v 20 mm.

Ana chnea BOAK M3 OTONUTENLHOrO NpUbopa NPUMEHsieTCH crieunanbHbiii KpaH, HaBuHYBae-
MbilA Ha knanaH RLV.

PAAVATOPHBIE NPUCOEAUHUTENIbHLIE 9/IEMEHTbLI RTD-K U RTD-KE

PagvaTtopHble NpucoeauHNTENbHbIe 3N1eMeHTbl NPpeACTaBAfIoT coboii roToByio 06BA3KY OTONU-
TenbHOro nNpubopa 3aBOACKOro UIroTOBAEHUA A NpUMeHeHus B ABYXTPY6HbIX (RTD-K) n ogHo-
TPpY6HbIX (RTD-KE) cuctemax otonneHns ¢ NOANOABHOM NPOKNAAKOM passoasiumx Tpyoonpoeoaos.

371 3neMeHTLl COCTOST U3: pacnpeaenvyTenbHOl AeTany, K KOTOpoW npucoeamnHaoTcs Tpyoo-
NPOBOAL!; BEPTUKANLHOW CoeaMHUTENbHOM TPYDKU; KnanaHa paaviatopHoro tepmoperynatopa (¢
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npeagapuTensHOR HACTPOMKON Ana BBYXTPYGHLIX cuctem 1 6es Hee — AnR OQHOTPYGHLIX cucTem),
TEPMOCTATUYECKOrO anieMeHTa.

PacnpepenutenbHas getanb NO3BONAET NPUCOSANHATL CTanbHbie TPYGLI ﬂ,=15 MM, MepHbie
TPy6et [,=8—18 mm 1 nnactmaccossie TpySu [,=12—20 mMm. OgHa us mopmbukaumii aertanm
“MeeT B CBOES KOHCTPYKLUMU KPaH AAf OTKAICYEHWS paanaropa Co CTOpOHH 06paTHOM NOABOAKMA.

KoadpuupmeHT nponyckHo crnocobuoctn obesakm RTD-K pasex 0,04—0,45 m°/4, a RTD-KE —
2,5 m?/4. BnemenT RTD-KE obecneunsaer 30% 3sarekaHns BOOb B8 OTOMMTENbHbLIN NPUGOpP OT 06-
wero pacxopa Yepes OQHOTRYOHYIO BETBb CHCTEeMbI OTOMIeHUS.

MapameTpul Tennoxocutens ansa anemenros RTD-K v RTD-KE: 7, =120°C, P,=10 6ap.

SNEKTPOHHBIE PEMNYIATOPbLI TEMNEPATYPbI CEPUM ECL

Perynsitopul cepyu ECL ABASIOTCR 3aneKTpoHHLIMK perynatopamm ¢ M- nan NMA-3akoHom pery-
NNPOBaHUS, KOTOPbLIe YCTaHABAMBAIOTCA B TENNOBLIX MyHKTaxX 3A3HWUIA ANS NOAKepXaHUA Temnepa-
TYPH TEMNCHOCKUTENS B CUCTEME OTONNEHUR NPOMNOPLMOHANLHO TeMnepatype HapyxXHoro BO3fyxa
{(ECL 9300 v ECL 9600), a Takxe obecneveHusi NTOCTORHHONW TeMnepaTypbi BOALI B CCTeMe ropsye-
ro sogocHabxenus (ECL 9600). MpuHnmas uHdOPMaLMIO OT TEMISPATYPHLIX AATYNKOB, PerynsiTo-
pbi Npeo6pasyloT ee B CUrHansi peneiiHeiX BHIXOA0B, YNPABNSAIOLLME MOTOPHLIMI PEryiMpYIOWmMn
Knanasamu Ha Tpy6onposoaax Tennosoit cetu n Hacocamu. MNMprbopsl NOCTaBNAIOTCA C KNeMMHOR
KOPOGKO# 1, NPK HeoBXOANMOCTH, C TaliMepoM AN NPOrPaMMMPOBaHNS OTNYCKA Tefna 8 TeyeHue
CYTOK U Hefienu, HanpuMep, A/I CHUXeHUS TeMnepaTypsl TeNNOHOCUTENs B HOYHOe BpeMsl 1 OCY-
WeCTBNeHNA nocne aT1oro ¢GopcupoBaHHOro NPorpesa nNoMeleHuin. Peryasitopbl NO3sONAI0T Takke
OTCRexuBaTh TeMnepaTypy TennoHoCUTeNs nocne TervioncrnonbLIYIoWMX CUCTeM AR COOTBETCT-
BUSA ee oTonuTensHomy rpaduky (ECL 8600) unu nOCTORKHOMN BeNMYNHE NO MaKCUMYMY UAN MUHA-
mymy (ECL 9300).

CywecTtsyior moandukaumu perynstopos (ECL 9500 n 9550), npyimeHsiembie 8 cucteme Ten-
NOCHa6GXeHUs 30aHna C MHAUBUAYANLHLIM UCTOMHUKOM Tenna (KOTAIOM), KOTOpbie, Hapsigy C yKa-
3aHHLIMKM OYHKUMAMMK, YNPaBASKIOT fojaveil TOrUMBa B ra3soropenoyHoe yCTPOACTBO.

Bce perynatopbl cepun ECL 06napaioT cnoCOGHOCTLIO CaMOTECTUPOBAHUA, MHANKAUMW NOKa-
3aHWIA NATYMKOB ¥ COCTORHUSA KRANaHOs KM HAcOCOB, MO3BOASIIOT YNPaBnaTb CUCTEMOIR BPYYHYIO,
MEHSITb XapaKTepuCTUKu perynimposaHuns ( 30HY HevyBCTBUTENbLHOCTU, NOCTORHHYIO BpeMeHu 1 ap.).

ONEKTPOHHbLIE PEMYIATOPbI TEMIMNEPATYPbI CEPUW EPU

OneKTpOHHbie perynsatopsl cepuv EPU npearasHayeHs Ans npuMeHeHus 8 cuctemax, rae rpe-
6yeTcs nNoanepXueaTh NOCTOAHHLIE TEMMePaTypPLl peryanpyemMoit cpeabi. Tak, Hanpumep, perynsi-
Top EPU 2350 ncnonb3yetcs Ans peryaMposaHs TeMnepaTypbt BOAbI B CUCTeMax ropsidero BoAo-
cHabxeHwusi, a perynstop EPU 2370 siBasieTcs yHuBepCanbHbBIM NPUGOPOM, KOTOPLIA MOXET npume-
HATLCA He TONbKO B CMCTeMax Harpesa v oxnaxaeHus, HO 1 gna ynpasneHns NpuToYHbIMK BEHTUNR -
UMOHHBIMU yCcTaHOBKamu. B nocnegHem cnyvae peryastop EPU 2370 cnocob6eH obecneunBats
NOCTORHHYIO TeMnepaTypy BO3Ayxa B NOMeLeHU UAN B NPUTOYHOM BO3AYXOBOAE, YNPaBass Kna-
naHoM Ha TernnoHocuTene nepep kanopudepHor cekumein, oCHatleH QYHKUMAMK 3aWmnThl Kanopu-
depa OT 3amMep3aHns 1 NPOrpeBa ero B Nepuos, nycka yCTaHOBKU.

OATHYUKN TEMIMEPATYPbI

TemnepaTypHbie AaT41KM UCTIONB3YIOTCA B CUCTEeMax perynmposaHna COBMECTHO C 3NeKTPOH-
HbIMU peryasTopamu cepuii ECL 1 EPU. Bce oM fBASIIOTCA NNaTUHOBLIMU TepMOMeTpamMu Conpo-
TusneHusa tuna Pt 1000. B 3asucmMOCTH OT NpegHasHadeHs TeMreparypHbie AaTinku KOHCTPYK-
TUBHO MOAPa3AENsOTCS Ha [AaTYVMKY HAPYXXHOrO BO3gyXa 4 uny so3gyxa B noMetleHum 4a, pativikn
TemMnepaTtypbl TeNNoOHOCUTENs (MOrpyYXHOro UK HaknagHoro Tuna) 5. [ing yctaHoBKN U KpenneHus
AATYNKM KOMMNEKTYIOTCR Mnb3amMu, XOMyTaMu, BUHTaMKU U T.M.

PEMYJIUPYIOLLIME KNATAHDI

B cuctemax Tenno- u xonoaocHabxeHusa OTONUTENLHO-BEHTUNIRUMOHHDBIX YCTAHOBOK U TENMOBLIX
NYHKTaX NPUMEHSIOTCS CeflentHble npoxopHbie (VF2, VR2, VMO u VMS) u Tpexxopossie CMeCUTENb-
Hble (VF3 1 VMV) perynupyouve Knanasbl.

Knanatbi VF2 1 VF3 — yyryHHbie, dnaHuestie, yCnosHsiM npoxoaom ot 15 go 150 mm, ¢ k=0,25—
300 M3/y, paccunTaHHbie Ha NPUMeHeHe NPY TemMnepaTtype TernaosocuTens 4o 200°C 1 yChoBHOM
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Aasnexun 40 16 win 25 6ap. KnanaHst VMO — peab6oBbie, naTyHHbIe, YCNOBHbIM Npoxoaom o 15
a0 25 mm, ¢ k=0,25—6,3 M°/4, npenensHan Temnepatypa tennoHocutens — 140°C, ycnosHoe
fpasnerne — 25 Gap. Knananti VMS — peas60Buie, aTyHHbie, YCoBHLIM Npoxoaom 15 Mm, ¢ k=0,25-
2,5 M/4, npepenctan Temneparypa renaotocutens — 130°C, yonosHoe gasnerne — 16 6ap. Kna-
naHe VMV — peab6oBuie, natyHHbie, YCAOBHBIM Npoxoaom 15—40 mm, ¢ k,=2,5—14 M*/4, npepens-
Han Temneparypa tennoxocurens — 120°C, ycnosHoe gasnenne — 16 6ap.

B saBuCMMOCTH OT TMMA KnanaHbi MOTYT YIPaBAATLCH PeAyKTOPHLIMI 3MIeKTponpusoagamMm ce-
puvii AMV, AME nnu ABV OT 3neKTpOHHBIX perynstopos cepuit ECL n EPU.

PEAYKTOPHBIE SNEKTPOMPUBO/bI

PeayxropHuie anextponpusoast (AMV100, 123, 230, 323, 423, §23, 550, AME 024) npepHa3aHa-
YeHb! ANR YNPaBReHA PeryampyiowmmM KnanaHamu, KaKk NPaBuno, OT 3NeKTPOHHBIX PerynisiTopos
cepuit ECL n EPU.

MpuBsoab pa3nnualoTCA NO CKOPOCTU fepemeuleHns wToxka (0T 1 4o 90 c/MM), passrMsaeMoMy
yeunwio (ot 300 go 5000 H), nutaiouwemMy HanpaxeHnio (24 unu 220B), KOHCTPYKTUBHOIK BO3MOX-
HOCTH YCTaHOBKM Ha TOT WU UHOMW perynmpylowmii knanaH. Mpusoast MeloT KOHUeBbie BbikaloyaTe-
I B COYeTaHMM C YCTPOMCTBaMW AN 3aLUMTh OT MeXaHU4eCKuX reperpysok, PyKORTKM Whm raiiku
BNA PYYHOro nepemMeLLeHvs Wroka npy OTCYTCTBUMU NMTAIOWEro HanpskeHus, LKAy rnonoxexus
wroKka.

HekoTtopuie npusoas: (Hanpumep, AMV323, 423 v 523) nossonsioT BCTpansaTb BHYTPb UX KOpP-
nyca crneumanbHbie aononHuTensHbie 6noku (AMER, AMEK, AMEP v AMES), o6ecneuusaiowme
perynuposaHvie Temnepatypsl 6e3 ucnons3osaHna BHELHWX PEryATOPOB, BO3MOXHOCTL flocneao-
BaTenbHOI paboTbi HECKOILKMX NPUBOAOB, YNpaBieHe NPUBOAAMU MO HANPSKEHWIO UNK TOKOBOMY
curHany, a Taike o6paTHYIO CBS3b MO NMOMOXKEHUIO WTCoKa.

PEIMYNATOPbI TEMIMEPATYPbI MPAMOIO AENCTBUSA

PerynaTopbt TemMneparypbi NpaMoro AefiCTent — NponopunoHansHbie perynsTopsl ¢ Hebonb-
WO 30HOW NPOMNOPUNOHANLHOCTH, NpeaHa3HayeHHbie, Kak NPasuno, ANs NOAKEPXaHUS MOCTOSH-
HOV TeMnepaTypbl BOAL B CUCTEMax ropsiyero s8oaocHabxeHust.

310 MOryT GbiTe MOHOGNOYHBIE PeryRaTOPLI TUNa AVTB C YCNOBHLIM NPOXOAOM KnanaHa ot 15
£0 25 MM nNpy KosdPULIMeHTe NPOryCcKkHoW cnocobHocTk k=1,9—5,5 M3/4 1 auanasoHOM HacTPON-
kv TemnepaTtypbl 7,=0—100°C, a Takxe TEPMOPErynaTopLl C YHUBEPCaNbHLIM TEPMOCTATUHECKUM
3NeMeHTOM, yCTaHasnmMsBaeMbiM Ha peryampyiowme KnanaHst pasHbix avametpos, tuna IVT/IVF ¢
YCROBHbIM NPOX0AOM Knana+a ot 15 no 50 mm npu k =0,63—25 M*/4 1 AnanasoHOM HaCTPOVKK
TepmoanemenTa or 10 Ao 140°C unu Tuna RAVV/RAV ¢ anametpom knanaHa [,=15—25 mm, k=1,3—
2 M4 n T=10—70°C.

CneumanbHO ANA MaNeHbKUX CUCTEM ropsiyero BoaocHabxeHns ¢ pesko MeHSAIoWUMCs BOAO-
pa3topom pekoMeHAYeTCs K NPUMEHEHWIO PErynatTop TemnepaTypsl B COYETaHMU C PerynsaTopom
pacxoga (AVTQ, ,L'ly=20 MM), KOTOPLIt KOMMEHCUPYeT NHEePUMOHHOCTL TeMNEPaTYPHOro AaTynKa.

PEFYNATOPbI NEPEMALOA OABNIEHUA

MponopumoHanbHbie rMAPaBAYECK1E PErYASTOPLI Nepenana AasneHns NPAMOro AeRCTeus npea-
HasHa4eHbl 4N YCTaHOBKU Ha nogarolueM niav o6paTtHOM TpyGonposoae TennossLIxX cetev ¢ uensio
nopaepXaHust CTabunsHOM pasHOCTU AaBNEHNS Ha BBOAE B 3AaHWe UK Ha Perynvpyiowmx Knana-
Hax Y3108 NPUrOTOBNEHUS TennoxocuTens.

Perynatopbi 6bisaioT MOHOG04YHbIE TUNa AVP € yCROBHBIM NPOX0aoM KnaraHa 15—32 mm, k=1,6—
10 M3/4, ¢ AMana3oHOM HACTPOWKK NOALEPXUBAEeMOro nepenaga gasnenuns AP=0,05—0,5 6ap u
AP=0,2—1 6ap, perynsTops Tvna IVD/IVF ¢ yHuBepcanbHbiM pPeryinpylowmmM 31emMeHToM v Knana-
Hamun pasnvuHbiX avameTpos (oT 15 o 50 mm), k,=0,63—25 m’/4, C aManNasoHOM HaCTPOKV nog-
AepxusaemMoro nepenaga aasnexus AP=0,05—0,5 6ap u AP=0,2—2,5 6ap, a takke Tuna AFP ¢
KnanaHamu YCRIOBHLIM NPOXoAoM 65, 80 u 100 MM, k=50, 80 n 120 M*/4, ¢ AnanasoHOM HaCTPOMKK
nofaepXueaemoro nepenaga aasnexus AP=0,2—1,2 6ap n AP=0,5—2,5 6ap.

Mopudukaumn atnx perynatopos (AVPQ n AFPQ) MOryT npuMeHATLCS OQHOBPEMEHHO B Kadyec-
TBe PEryfnTOPOB Nepenana AaBneHns u pacxoaa.

MapameTps! TEMAOHOCVITENA ANA PerynsTopos pasHsx Tunos: 7, =120, 140 u 180°C, Py=16 u 25 6ap.

Perynsatopsi Tuna IVD/IVF noCcTasnsiioTcs B KOMANEKTe C BHEWHMMN UMNYALCHbIMU TpyBKamu.




NEPEMYCKHOM KNAMAH

MepenyckHbie knananb TMNA AVDO — npyXnHHbie peryasTopsl AasneHus, YCTaHapnMsaembie Ha
06BOAHON NUHN LMPKYNSILMOHHBIX HACOCOB MAK Ha Mepemblyke MeXAy NoaaiowmM 1 o6paTHLIM
TPYy6onposogamu HeGONLIWONW perynmpyeMoi cuctemsl tertnonorpebnenus (Hanpumep, CUCTOMBbI
oTOonAeHUs KOTTeaxa) ¢ uenbio obecneyeHus paboTsl HACOCOB UM MECTHLIX FreHepaTopos Tenna
(xoTnoBs) B CTabuNLHOM r’MOPaBANYECKOM pexviMe.

Knanatubi AVDO vMetoT ananasod HacTpoiikm ot 0,05 po 0,5 6ap, mydTossie npucoeamHnTenb-
Hble naTpybku auameTpom 15—25 MM 1an WTyuepsl C HapyXHON peab6oil ana noaxnoyeHns men-
HbIX TPYO C MOMOLUBLIO AONONHUTENBHBIX YIAOTHUTEALHLIX GUTUHIOB. MicnonHeHue knanaHoB — Nps-
Moe n yrnosoe. lMapameTpbl TEMIOHOCUTENA: T_m=120°C, Py=10 6ap.

ABTOMATUYECKUE BAJTAHCHUPOBOYHbBIE 1 SAMNMOPHBIE KJAMAHDbI

AsTomaTtnyeckue 6anaHcupoBoHble KnanaHbt ASV-P u ASV-PV — perynsitopul AasfieHus npsi-
MOFO [ieiCTBUA, NpefHasHaYeHHbie OAS YCTAHOBKM Ha CTOAKAaX ABYXTPYOHLIX CUCTEM OTOMNeHus
NPV HUXHeN passofxe MarucTpaneii C UeNbIO NOANEPXaHUs B HUX nepenaaa nasnedun AP_=1 6ap
(ASV-P) nnu AP_=0,05—2,5 Gap (ASV-PV) BHe 3aB1CMOCTU OT koneGatnit Jasneluii 8 pacnpepe-
AUTeNbHLIX TPYGONPOBOaAax CUCTeMb!. BanascuposoUyHbie KnaraHsl MOHTUPYIOTCA Ha 06GpaTHOM CTORKe
CUCTEMbI ¥ COEAMHAIOTCA MMIMYNLCHOW TPYOKOV € NOAaIoM CTOSKOM Yepe3 3anopHo-uaMepu-
TenbHbit kKnanad ASV-M vnun ASV-I. BanaHCUpOBOYHbIE KianaHbl NO3BOAMIOT M3MepuTL dakTuvec-
KU pacxon TersioHoCHUTeNs Yepes CTOAK CUCTEMBI, @ TakKe OTKAIOYUTL CTOSIK OT TPYGONpoBOaHOM
ceTh n CanTb U3 Hero Boay. Knanarbl NPOU3BOASITCA YCNOBHLIM npoxoaom oT 15 Ao 40 mMm u pac-
CuMTaHbl Ha NPeAenbHylo TeMnepaTypy TennoHocutens 120°C npu ycnosHom pasnexnn 0o 10 6ap.
MaxcvmMansHuii nepenag aasneHys Ha 6anaHcMpoBO4HOM KnanaHe AP, =0,8 Gap.

PEMYNATOP-OIrPAHUYUTESIb PACXOLA ASV-Q

Perynatop-orpatunyvrens pacxoaa ASV-Q — asToMamM4eCKuii perynsitop rnocTosHCTBa pacxoaa
NPAMOro AeicTenA, NpeAHasHa4YeHHbIN ONst YCTRHOBKM Ha OQHOTPYOHBLIX CTOSIKax CUCTeM BOASHOro
oTof/ieHns 3gaHuii. KOHCTPYKUUWR peryasTopa nossonset namepurb ¢akTuieckmii pacxog, Terioso-
CUTensi 4yepes CTORK CUCTEMB, @ TakKe NONHOCTLIO NepPeKpbITE NMOTOK BOAb Yepes3 CTORK U CANTb U3
Hero BOAy 4Yepes crieuManbHbii APEeHaKHLIM KpaH, pasMelleHHbIN Ha KopItyce xnanaHa perynsatopa.
Perynatopui ASV-Q He TpebyioT NOAKNIOUEHUs BHEWHMUX UMMYNLCHLIX TPYGOoK. OHUM NPOM3BOASRTCH
YCNoBHbIM NPOXOAOM oT 15 a0 32 MM 1 paccuyrTaHbl Ha NPeAentHyio TeMnepaTypy TennoHOCUTens
120°C npu ycnosHom paenedu 1o 10 6ap. Perynaropui-orpaHuuuteny obecneunsaloT rmapasnu-
4eckylo 6anaHCMpPOBKY CUCTEMBI OTONNEHUA Kak B CTaTMYeCKOM, TakK 1 B GUHAMUYECKOM peXxrmax.

ABTOMATUYECKWIA BO34YXOOTBOAUMK

AsTOMaTMYeCcKuii Bo3ayxooTsoa4rk MATIC — yCTpOWCTBO NONNaBKOBOro Tvna, nNpeaHasHavyeH-
HOe AN YCT2HOBKM B BLICLUMX TOYKaX TRYGONPOBOAHBIX CUCTEM UNK HA BO3RYXOCEOPHUKaX C Lenbio
aBTOMaTUYECKOro BhiNyCKa BO3AYXa, a TakKe ero Brycka B CUCTeMy Npu cnnse BOAL, NP1 Temnepa-
TYpe Tennoxnocutens go 100°C v pnasnenvn no 10 6ap. MATIC nmeeT npucoeguHUTENbHBIV NaTPy-
60K C HapyxHO# pe3b6oit 10 MMm.

OrPAHUYUTE/b TEMTIEPATYPbI BOAbl B OBPATHOM TPYBEONPOBOAE

OrpaHununTens TeMnepaTtypbi BOOb B 06paTHOM Tpybonposoae tvna FJV — perynstop remne-
paTypsl NPSMOro AefCTBUS CO BCTPOEHHBIM B KOPNYC KnanaHa TepMOYYBCTBUTENbHLIM 3NEMEHTOM,
npeaHasHaYeHHbIR ANs YCTaHOBKU, Kak NPaBuno, foc/ie TeNNOUCNONLIYIOWNX annapaTtos C uensio
COKpalLleHns pacxopa TenfioHoCHTe s Yepea NpUbop nNpu BoOspacTaHu TeMnepaTypbl BOAbl B TPY-
60onposoge CBepX YCTaHOBASHHOIO 3HaYSHUS 1 BO3BpalleHus ee B Hopmy. FJV npoussoaatcs am-
ameTtpom 15, 20 1 25 mm. AvanasoH HacTpoiku — 20—60°C. MakcuMansHas Temneparypa Tensnio-
Hocutens 7, =130°C . YcnoBHoe pasneHve — 16 6ap.

TEMJIOCHETHUKM TUNA EEM-QIII U SONOCAL-1

TennocueTinkn Tuna EEM-QIll 1 SONOCAL-1 sbinonHeHbl Ha 6ase ynbTpasByKOBbLIX pacxoao-
mepos 12, cootBetcTBeHHO, EEM-QHl 1 SONOFLO u Tennossiuvcnutens EEM-C 71 ¢ asyms Temne-
paTtypHbiM¥ paTimukamu 714,

TennocyeTuuku NpeaHasHaYeHb ANS KOMMEPYECKOro yyeTa pacxoga Teruia v Boab B cucremMax
Tenno- 1 BoaocHabxeHwn 3aaHUA U cepTUdUUMPOBaHLE ANA 9TUX tenei MNoccrasaapTom Pocecuic-
kot Penepaumn C NPrsHaHMeM NEPBUYHON 3ABOACKOIA NOBEPKM U AANbHENIUM MEXNOBEPOHbIM
viHtTepsanom 4 ropa.

Pacxogomepsi TerutocueTunka EEM-QIH BuinonteHsl ¢ peabboebiM u dnaHueBLIM NpucoeauHe-
HueM anameTpom ot 15 po 80 mm.

MpegenbHbie pacxoap TeNIOHOCUTENA AAs Pacxo4oMepoB pasHbix aameTpos 1,5—40 m3/u.
MakcumansHas Temneparypa temnodocutens — 130°C (ana peabboBoro pacxoaomepa) n 150°C
{ana dnaHuesoro), a ycnosHoe gasnexune — 16 6ap.

Pacxopomepst tennocyetinka SONOCAL-1 umMmeioT npuBapHbie unu dnaxsuessie NPUCOSEUHN-
TenbHble NaTpy6km amameTpoM OT 32 a0 400 mm. MpepensHbie Pacxoabt TENAOHOCUTENR HAXOAATCH
B Ananasoxe 18—3000 M*/y. MakcumansHas TemMneparypa TerioHocuTens:, a yCnosHoe fasneHue —
16, 25 unu 40 Gap.

0O6a Tuna TennoCcYeTYMKOB KOMIIEKTYIOTCSt OAVHAKOBLIMUN TennosuuncauTenamu Tuna EEM-C u
TeMnepatypHbiMu aaTuvkamm P,500. Boluucnutens umeer TpU BXOAA: OAMH — AN YAbTPasByKOBOro
pacxogomepa, No KOTOPOMY OLISHVMBAETCst Pacxog, Tenna; A8a BX0Aa — AR NOAKMOYEHU NMMNYAb-
CHbIX KPbiNbYaTbiX pacxogomepos 13 ans namepeHus pacxopa XOA0aHOW w ropsiyeit soani. Bosa
nHdopmaLma BLIBOAUTCH Ha AUCNAESHA BHINUCAUTENSA, MOXET NepenaBaTbCs Ha pacCTOsiHUM U coxpa-
HATLCS B AOAFOBPEMEHHON NAMATY BLIMUCAIUTENA.

Tennocuetyuk EEM-QIll nuraetcs ambo oT BCTpOoeHHOI GaTtapeu nOCToNHHOrO ToKa, cmbo oT
ceTu NepeMeHHOro Toka HanpsixeHdvwem 220 B (no 3akasy). Termnocuetuynk SONOCAL-1 nutaetcs
TONLKO OT CETH NEePeMeHHOro ToKa.

Tennoc4eTyrkn OTHOCATCR K Npubopam IV Knacca TOYHOCTH M UMEIOT BLICOKMI OTHOCUTENIBHBLIA
AvanasoH namepenus pacxonos (1:100).

OUNbTP CETYATbIA

PunbTpbl CeTHaTtbie MexaHuveckve naTyHHble MydToBble TUNA Y222 1 Y222P [ =15—50 mMm
NPUMEHUMBI NPK Temneparype TennoHocutens T, =90°C u pasnesun P =16 6ap.

PunbTpst TMNE Y333 1 Y333P —4yryHHbie ¢nauueaue A4,=40—300 MM paccunTaHbi Ha T, =225°C
7] P 16 6Gap.

¢Mnb‘rpu,ﬂ =10-50 MM TMINa Y666 — My TOBLIE N3 HepXasetowei ctanu [ =10—50 mm npume-
HUMBI NpY napameTpax vennoHocutens 7, =225°C un P =16 6ap.

Bce tunut $rnLTPOB MMEIOT CETKY U3 Hepxasemmeu cranu v cHabxeHbl NPOGKOI Ansa BbiNycka
rPA3¥ UK CAMBHBLIM KpaHoM (unbLTPLI .ﬂ,=20—300 MM).

3AMOPHAA TPYBOIMPOBOAHAA APMATYPA

JlaryHHsie My@TOBbIE LWapOoBble KpaHb! — NONHONPOXoaHsie Tuna V3000 ,a =10—100 mm, V3000B
C BO3AYXOBLINYCKHbIM KpaHom [ = =15—50 mm 1 V3000FM (HapyxHas 1 BHyTpeHHsm pes3b6a natpy6-
kos) J,=10—50 mm, nonyrlpoxonuue Tuna V665 A4,=8—125 mm 1 V665 PAP [ =8—25 mm (C ma-
NeHbKOM pyskoii), T =100°C u P,=20 6ap.

CransHbie Luaposue KpaHbl (peabéosble Y riog npusapKy)—vana X2777 4 =8—80 mm, T, _=200°C
n P =62 6ap, Tuna X3444 4 =8—1 00mm, T, =200°Cu P =62 6ap 1 Tuna X1666 (13 Hepxaselomeu
CTa.nM) A,=8—50 mm, T ae=200°C 1 P, =56 6ap.

‘-IyryHHble qbnanueaue waposbie maHbl Tuna VABS 3500 4,~40—200 mm, T =120°Cn Py=1 6
6ap.

Yyrywrsle anckosbie nosopoTHeie 3atsopsl — Tnna URANIE ans MexdnaHuesort ycTtaHOBKM
.L'[y=25—-300 mm, T, =110°Cn Py=16 6ap.

CJZIMBHOM KPAH CO LUJTAHIOBOW HACAZKOW

KpaH cnusHOi naTyHHbii pe3b60Bhiit Tna V2500 swinyckaetcs guamerpom 15, 20 u 25 mm,
“MeeT HacaaKy ANs NPUCOeOMHeHUs! LWiaHra v npejHasHaveH AN ycTaHOBKM Ha TpyGonpoBogax
npwv napameTpax Tennodocutens T, =100°C u Py=10 6ap.

OBPATHbIE KJTAMAHbI

O6parHble KnariaHsl Tna 601 — NPyXwWHHbIE NaTYHHbIE Myd)roaueﬂ 1050 Mm, T =100°C 1

P~16 6ap.
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O6parttsie Kknanatsl Tina 402 — NPYXUHHBIO YYTyHHbIO ¢nauuesue,ay=40—500 mm, 7, =130°C
v P=16 6ap.

bépamue Kxnanausl Tina 223 — NPYXUHHBIE RaTYHHLIe C HapYXHON NPUCOeANHNTENLHOR pesb-
Goii 4 =15—560 mm, T =100°C n Py=16 6ap.

paTHule KnanaHsi Tvna 802 — NpyxXmMHHbIe TapensvaTbie NaTyHHbie ANS YCTaHOBKM MeXQY
dnaHuamu 4,=15—50 MM n yyryHHbie [, =65—200 mm, 7 =150°C n P =16 Gap.

NEPEK/IOYAIOLUE MOTOPHBIE KJTAMAHBI C BO3BPATHOW MPYXWUHOWM

KnanaHsl nepexnioyaioume cepuu «H» Tuna «Paddie» u «Shoe» — MOTOPHEIE NOBOPOTHLIE, Npea-
HasHaYeHHbIe 4N NOSULMOHHOrO YNpaBneHns NOTOKaMK TerVIOHOCUTENSs!, Kak npasuao, B cucte-
max TennocHaGxeHusn koTTemxeil. [pn nogave HanNpsXeHUs Ha INEKTPONIPUBOA KNnanaH OTKPbIBa-
€TCA, 8 NP CHATUY HaNPSKeHUA BO3BPATHAR NPyXuHa NOBOPaYMBaeT 3arnopHbLIA aneMeHT B Nepso-
HayanbHOe 3aKpPLITOe NONOXeHue. YnpaBneHne KnanaHamy OCYLIeCTBASETCH SNeKTPOHHLIMU pery-
naropamu, Hanpumep, Tmna TPI. KnanaHit NPon3BOAATCHA MPOXOAHLIMUA U TPEXXOA0BLIMU C YCNOB-
HbiM aMaMeTpoM 15—25 MM u K =3—15 M/4. MakcumanbHas Temniepartypa TerioHocutens —85°C,
ycnosHoe gasnexue — 10 6ap, Hanpsxerve nutadua — 230 B.

MPOMPAMMATOP THUMNA TP9

MNporpammatop Tvna TP9 — 3AeKTPOHHLIA perynaTop ¢ TalimepoM. OH NO3BOASeT NOAAEPXU-
BaTh TpebyeMylo TemriepaTypy 8034yxa B OTaryiMsaemMbix NOMeLLEHUSX. YCTaBKy Temneparypsl MOXHO
aBTOMaTUYeCKU MEHATL MO BPEeMeHu CYTOK U AHAM Hefenu 8 npepenax ot 8 ao 30°C. Mpu npesui-
LWieHUM 3aaHHON TeMnepaTypbl PeryfisTop fIoNy4aeT CUrHan OT KOMHaTHOMO AaTinKa Wnn Tepmoc-
Tara u OTKMO4YaeT NOZavy TeroHOCUTeNns 8 CUCTEMY OTOMEHUS, NPU MOHUXEHUN Temnepartypbl
perynaTop 80306HOBAAET 04a4Y TEMN0TH B OTaNNMEaeMbIe NOMeLLIeHNs,

Harpes 8oAL B @eMKOCTHOM BOAOHarpeBatene OCYWECTBAAETCA MO YCTAaHOBAEHHOMY Ha HeMm

82

BABKTPOKOHTAKTHOMY TepMOCTaTy, CUrHaN OT KOTOPOro Yepes NPorpaMmaTtop NocTynaer Ha nepe-
KHOYAIOLKA MOTOPHLIA KnanaH, MeHSIoWMiA NPOTOK rpeiolleid BOAL Yepe3 soaoHarpesarens. Mpu
aTOM nporpamMmMartop obecnedynBaeT YeTupexKpaTHoe NoCcTyruleHe TeNNOHOCHTeNs B NOAOrpesa-
Tenb B TeyeHne CyTOK. YCTaBska vemnepatypsl ropaveit sogbt — 16—30°C.

Mpr6op Takke NOAAET CUrHan Ha OTKNIOYEHWe Hacoca 1 NoJaYy Tonnmea 8 KoTen npu OTCyTCT-
BYM NOTPe6GHOCTV 30aHNs B TernoTe.

TP9 umeeT GaTapeiiHyio RaMsTb, KOTOPas COXPaHAET 3afiaHHYI0 NporpaMMy perynMpoBaHus B
TerveHne 15 aH. 8 nepnog OTCYTCTBUS CETEBOrO 3ASKTPONMUTAHUSA.

Hanpsixenue nuranusa 230 B. MakcumanbHas TeMnepatypa okpyxXaouen cpeant 45°C.

KOMHATHbIA TEPMOCTAT RMT 230

Tepmocrar RMT 230 — aneKTpOKOHTaKTHbIA NprGop, NpegHasHavyeHHbIA Ans YCTaHOBKM B OTan-
nuBaeMbIx nNoMelleHusix, rae TpebyeTca NoanepXMBaTL ONpeaeneHHyYIo Temneparypy sozayxa. fpu
M3MeHeHUM TemnepaTyphl BO3ayXa NO OTHOWEHUIO K 33aHHOI Npu HacTpoiike BenvYnuHe Tepmo-
PerynaTop saMbikaeT uiv pasmbikaeT ANeKTPUYECKYIO uenb, CBA3aHHYI0 C NPUGopoM perynvposa-
Hust TP9 nnm ¢ nioGuiMv Apyrum ycTpoicTeoM. vanasoH HacTpoitkn RMT 230 — 8—30°C, paspuiB-
HOA TOK Ha KoHTakTax — 10{4) A npu Hanpsixeunn 230 B.

TEPMOCTAT OPAYEIrO BOAOCHABXEHUA ATC

TepmocTtar ATC — 2neKTPOKOHTaKTHbI NprGop, NpeaHasHa4eHHbIM ANS YCTAHOBKM Ha €eMKOCT-
HbIX BOAOHArpesaTensix CUCTeM ropsivero BOROCHaGXeHust. OH KpenuTcs Ha BHellHeid Hena3onnpo-
B8aHHOM cTeHke 6aka Harpesartens. Mpu nameHeHUn TemnepaTypbl BOAL B 6aKe N0 OTHOLIEHWIO K
HaCTpOike TepMOpPerynaTop 3amMbikaeT Win PasmbiKaeT SNeKTPUUECKYIO Lieflb, CBA3aHHYIO C Npu-
6opom perynuposaHus TP9 uau ¢ nioGuiM APYrUM YCTROACTEOM. lnana3oH HacTpowiku ATC — 20—
90°C, pa3pbiBHOA TOK Ha KOHTakTax — 15(2,5) A npu HanpsxeHuu 250 B.




FAS0OCHABXEHME
OBUWIME NOJIOXEHNA

Mpu oTcyTCTBMM ra30NPOBOAOE NPUPORHONO rasa Ans OAHOKBAPTUPHBLIX U BAOKUPOBAHHLIX XN-
nibiX AOMOB NPUMEHSIOTCA aBTOHOMHBIE CUCTEeMbI ra3ocHabxenua Ha 6ase nHavBuayanbHbIX 6an-
NOHHBLIX U Pe3epBYapPHbLIX YCTAHOBOK CXIMKEHHOIo rasa.

Tpu npoexTpoBaKun aBTOHOMHBLIX CUCTEM rasocHabxeHns cneayeT pyKOBOACTBOBaTLCS Tpe-
Gosaumamu paspena «MazocHabxenve» Ceopa npasun, CHull 2.04.08-87* «['azocHabxenuner, «[pa-
8un 6e30NacHOCTY B ra30BOM XO39CTBE», a TaKkke «MHCTpyKUMei no pasmeLleHnio TernoBbiX ar-
peraros, NPpeaHa3Ha4eHHbIX 419 OTONNIEHWUA 1 TOPsAYero BoA0CHabXeHNst OQHOKBAPTUPHLIX Wi 610~
KMPOBaHHBIX XUNbLIX 4OMOB».

Buibop cuctembl rasocHabxeHns Anst MHAMBMAYANLHOIO XWIOIO AOMa Ha 6ase CXMXEHHOro
rasa onpegenseTcs 00beMoM rasonoTpeGaeHns, KOHKPeTHLIMI YCIOBUAMI JOCTasK/ rasa y Mate-
puanbHbiMK BO3MOXHOCTAMM Briagensua aoma.

Mpn vcnons3oBaHMy rasa TONLKO Ha NPUroTOBNSHUE N BN GonbLIMHCTBE 1—2-3TAaXHBLIX
XUNbiIX AOMOB LIenecootpasHo NPUMEHEHNe MHAMBUAYANbHBLIX OaNANOHHLIX YCTAHOBOK, COCTOAWMX
He Gonee Yem N3 AByx GarnsoHOB.

UnpvenayansHbie pesepBHbie YCTaHOBKM CKKEHHOrO rasa MoryT NPMMeHATLCS nNpu Gonee win-
POKOM NCNONL30BaHuK rasa (oTorneHne, ropsyee BOAOCHabxeHue), a Taxke npu Gonblunx pac-
crosuvisix ot THC go notpeburens (6onee 100 km).

Foposbie pacxofbl CKMKEHHOrO ra3a HACENeHMEeM CedyeT OnpeaensTs NO HOpMaM PacxoAa
rasa B coorsercTeun co CHull 2.04.08-87*,

Ans nHanBuayansHbX XWbiX 40MOB PaACHeTHBIA YacoBOI pacxops, rasa crneayer onpenensTb no
CYMME HOMMHAasILHBIX PACXOAOB rasa rasoBsiMM Npubopamu ¢ yyeTom koadduumeHTa ogHOBpe-
MEHHOCTI MX OeNCTBUSL.

B anvbome npuBoAVTCS METOAVIKA ONPEAeNeHN Pacxof0B CKKEHHOTO Irasa Ha TeMnnosbie Npo-
LIECChI B MHAWBMAYANBLHOM XWAOM AOME, a TaKKe 3arnaca rasa B MoA3eMHOM pesepsyape.

ONPEAENEHNE PACXOZA U 3ANACA NA3A B PE3EPBYAPE
1. APUTOTOBJIEHUE NUM

1.1. [Ans NpUroToBAeHUS MMM B KYXHE YCTAHABAWBAETCS YeTLIpeXrOopenoyHas rasosas rmra
(NT4), xoTopan umeeT TPU ropenky HOPManbHON MoWHOCTM N0 1,7 KBT Kaxpas n ogHy ropenky
NOBLILIEHHONR MOWHOCTN — 2,6 XBT.

1.2. CymmapHas TennoBasi MOIHOCTb N"":_" "TOPenoK CTona rmThL:
NoP_17.3+26=77 kBT
Tennosas MOLHOCTb FOPEnKy AyXOBKM Ha egmHuLy obbema — 0,09 kBr/am3.
MonesHbiit 06beM ayxosku — 54 ame.
TennosBas MOWHOCTL FOPENKY AYXOBKU Ngx"‘_ =009 .54 = 486 kBT.
Obuwan TennoBas MOLHOCTL N, MATLi COCTaBRAET:
N, =77 + 4,86 = 12,56 «kBr.
1.3. Onpeaensem MakcUmMabHLIZ 4acosoi pacxoa raza g, , M3/4, nnuToi
12,56 - 860
o
rae Qf — MuHMMAanbLHan TenaoTa CropaHNa CXMXEHHOro raza,Qf = 96,6 MIx/m3 (23 000 kkan/m?)
g = 12,56 - 860
nn 23000
rae 860 — konnM4ecTBO TeNNnoTHl, KKan, skevsanexTHoe 1 kBT.

Qr':n. =

=047 m3/u,

1.4. OnpepensieM pacxop, rasa nanTon 8 cpeaHue cytkm goo ", mM3/cyt
h
gor= Jdun g
K

roe K@ — makcumanbHblil K09bPUUMEHT 4acoBOoli HepaBHOMEpPHOCTU NoTpebnexus rasa B
TeyeHue CyTOK, NPUHAMAaeTCA PaBHbLIM 2 B COOTBETCTBMM C AaHHbIMK AA, MioHnHa

«azocHabxenne» (M.. CTpoiusgar, 1989);

a — Yucno 4acos PaboTbl ra30BOW NAUTLI B CYTKM.

Mo paHHbiM Crbupckoro otaenenus PAH, Ha npurotoBneHne NULLKM B CYTKWM 3aTpadnBaeTcsl OT
1,6 oo 2,8 4, onsa pacyeTos nNpuHuMaem 2,2 4, Toraa

047
on 1= =522 =05 M/oyT.

2. rOPSMEE BOAOCHABXEHME

2.1. [na ropsvero sogocHabxeHns B gOME YCTaHaBniMBaeTCsl GLITOBOW ra3osbiii MPOTOYHbIA
BogoHarpesartens Tmna BINM-23, rennosas MowHOCTL KOTOpOro 23,2 kBT.
HomuHanbHbliii pacxog, CKMXEHHOro rasa
Gl = 0,87 M3/u.
2.2. Onpepensiem pacxop rasa gon.o", M3/cyT, 3a cpeaHue cyTku no dopmyne

qlfg-cyf= V‘n'(_tr.s. - x.a.)
- Qfn

roe V — cpepnmnii pacxop ropsayeit Boab Ha 1 yen. B CyTku, N/CyT, NPUHAT UCXO4R U3
yAenbHbIX HOPM PacxoAa TeMOTHE B XWAbiX AOMAX NPY YCTaHOBKE rasoBOro BO-
ponarpesatens ( cM. 1abn. 2 CHwll 2.04.08-87*)

=1750~106——610-106
365(50 - 5)

rge 1750 - 10° — Hopma pacxofa TervioThi Ha 1 Yen. B rof NPy Hanuuvm B KBapTupe rasosoi
NANTL ¥ rasoBOrO BOAOHarpPeBarTens, Kkan, nNpu rasocHatxenun CYT;

610 - 10° — Hopma pacxopna TennioTet Ha 1 4Ye. B rog NPy Hanuuvy B KBapTUpe rasoBow
MANTH ¥ UeHTPa/M30BaHHOMO ropavero BoAoCHatxXeHws1, kkan, npyu rasocHat-
xenunum CYT,;

50 — Temnepatypa ropsiueil BOALI HA BbIXOAES U3 BOAOHarpesartens, °C;
§ — Temneparypa xonoaHol Bogsl, °C
N — 4YACAO YenOoBEK, NPOXUBAIOLWNX B AOME, — 3yen.;
1. .. — Temneparypa ropsi4eii BOAb Ha BbIXOAE U3 BOOOHArpeBaTens __ gg oC;

t .. — Temneparypa XOnoaHoW BOAb — 59°C;
— 0,83.

v

=70 nfcyt/y,

n — KO3dDUUNEHT NONEe3HOro AeHCTBUS BoAOHArpeBaTens

cp.cyr_ 70-3(50-5) - 9450

8. 23000.-083 19090

2.3. MNpu ycraHoske B fOME ra3080# MAWTHE U ra30BOro NPOTOYHOro BOAOHArpEBaTena cymmap-
HbIit pacyeTHbIR yacoBol pacxon rasa QP , m3/u, coctasut
Qg = (Ann. + Gre. YK sim:

roe K, — K03pDUUMEHT OQHOBPEMEHHOCTY NpUBeAeH B CNPaBo4HOM npunoxexdun 3 CHulM

2.04.08-87*.
Ona 0gHOKBAPTVMPHOIO IOMA NPY YCTAaHOBKE YEeTLIPEXKOH(OPOUHON NIUTL! U Fra30BOrO MPOTOY-
HOro BoAOHarpesatens K03dPULMEHT OAHOBPEeMEeHHOCTH paBeH 0,7.

£Qf = (047 +0,87)-07 =094 M3/u.

=05 m3/cyr.
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3. OTOTWVIEHME

3.1. [ina oronnexus goma ycraHaBnMBaeTCs annapar OTONUTENbHbIN rasoskiit OLITOBOM ¢ BOASA-
HbIM ROHTYpOM — AQTB-23,2-1.
HoMuHanbHas Tennosas MOWHOCTb, BT (kkan/y) — 23 260 (20 000);
Pacxog raza, m3/u — 0,86.
3.2. OnpepgensieM pacxog rasa B MakCUMansHbie 3MMHUE CYTKU
Qo= 0,86 -24 -0,85 = 17,5 M3/cyT,

roe 0,85 — kosdduuMEHT OOQHOBPEMEHHOCTY, NMPUHMMAEMbIA He3aBMCMMO OT KONU4eCTBa KBap-
™Mp B cooTtBercTBUM co CHuI 2.04.08-87*.
3.3. Onpepensiem pacxof rasa B cpegHue cytkn Qoo ™", M3/cyT, OTONMTENbHOrO Nepuoaa:
QP =175 K¢ or-

Haxopanm sHaueHne koadduumeHTa CyTouHOM HEPaBHOMEPHOCTU 3a OTONUTENbHLIN Nepuog KSYT

(o Mocksbi):
KSY = _fo-l
’ ts - tcp.o‘r.
rae f, — pacyeTHas TemMnepartypa BHYTpM Aoma, °C;
tp -— pacueTHas TeMnepaTypa HapyXKHOro Bo3gyxa ansl oronnexus, °C;
top.or. — CPERHSA TeMnepaTypa HapyXHOro Bo3fiyxa sa oTonmMTenLHLIA nepuoa, °C.
Bce sxadeHs { npyisumMalotest no CHul 2.01.01-82 «CrpouTenbHast kiimmatonorvsa 1 reopusvikar:

c = e—— Il e I
Kot = 20-(-36) 236 198,

Dnst pacyeTos npuHMmaem KSY'= 2, torga
QPN =175:2 =88 mi/cyT.
OnpegensieM CyMMapHbiid pac4eTHbin 4acoBOW Pacxof rasa Qg Ha aoMm
Q) =094+ 086 =18 M3/,

OnpepensemM CymMapHbiit CpeHeCYTOUHbI pacxod rasa
CP.CYT _ .
Qo '=05+05+88=98 m%cyr.

B KauecTBe UCTOUHMKA ra3ocHabXeHus NpUHNMaEM UHAVMBUOYANbLHYIO Pe3epayapHyio YCTaHOB-
KY CXWDKEHHOrO rasa no TmnosoMy npoexty 905-1-39.88.
Onpegessiem pabouy0 eMKOCTs pesepayapa V,, M°
Vo=V K,
rae  V, — reoMeTpuuecKas eMKOCTb pesepByapa, pasHas 5 M3,
K — xoadduumeHT 3anonHenms pesepsyapa — 0,85.
V,=5-085=4.25 Mo,
Onpeaensiem BeC XuUaxoro rasa 8 pesepsyape
4,250,584 =248,
rae 0,584 — yaenbHblii BeC XUOKOrO rasa, T/m3.
CyMMapHLii pacxog, rasa Ha A0M B CpefiHve 3uMHMe CYTku coctaensieT 9,8 m3/cyt (cm. n. 5),
BEC KOTOPOro paBeH:
9,8-2=19,6«r,
rpe 2 — yaensHbiii BeC NapoBon $hasbl CXWKEHHOro rasa, Kr/me.
Haxoaum, Ha CKOABKO CYTOK J] XBaTUT 3anaca CKWXEHHOr0O rasa B pesepayape:

2480
ﬂ——a-e—_126 CyT.

YCTAHOBKA NrA30BbIX TUJIMT U BAJIJIOHOB

1. M'asoBbie GbITOBLIC NAUTLI AOMKHBI YCTAHABAMBATLCA B COOTBETCTBUM C TpebosaHusMu CHull
2.04.08-87* «'asocHabxexne» u CHui 2.08.01-89* «XKunbie 3gaHns».

2. BHyTpeHHWi 06beM NMOMEeLWeHni KyXOHb, M3, 1 KONMYECTBO BO3AYXa, YAANSIEMOro U3 KyxXHMU,
M3/4, B 3aBUCMMOCTY OT TUNA YCTAHOB/IEHHOM ra3oBOoi MMTL! [OJDKHbI NPUHUMATECS B COOTBETCT-
BWM C Tabn. 1.

Tabnuya 1

O6bem nomeweHnin
He mexee, m°

KparHoCTb BO3ayxoo6meHa n3

Tvn rasoeoi NANTH noMeLLeHni He MeHee, M3/y

Asyxropenocuxas 8 60
TpexropenouHas 12 75
YeToipexropenoyHast 15 90

3. BannoHb! CXMXEHHOO raza (1abn. 2), pasmeuiaeMbie BHYTPK 40Ma, YCTAHABAWBAIOTCS TOMNb-
KO B NOMELLEHWSIX, A HaxXOOATCs rasosble NPUGOPLIL.

4. PaccrosHme OT 6anncHa B0 rasosoil NAnTLl CRegyet npuHumaTe He MeHee 0,5 m, oo npu6o-
poe oTonneHuna nan neun — 1,0 M, O TONOUHLIX ABEPOK TennoreHeparopa — 2,0 M. Paccrositime ot
HannoHa A0 OTONUTENbHLIX NPMBOPOB AONYyCcKaeTcs ymeHbiath 40 0,5 M npw yCTaHoBKE 3KpaHa,
npegoxpaHsowero 6annoH OT HarpeBaHus.

5. BannoH gonmxeH GuITh YCTAHOBASH B NIErKOAOCTYNHOM 418 OCMOTpa MeCTe U NPOYHO Npu-
KperneH K CTeHe CNeLiManHLIMN XOMYTaMI.

6. He aonycxaeTcs yCTaHOBKA ra30Bbix HanNOHOB B XMAbIX KOMHATaX, B LLOKOALHLIX M NOABANbL-
HbiX 3TaXax, B nomMeLlleHnsix 6e3 eCTeCTBeHHOr0 OCBeWeH!s, NPOTUB TOTIKW OTONMWTEALHOW Neyu.

Tabnnuya 2
OCHOBHbIE TEXHMYECKME XapaKTepMCTHKM OannoHoB A8 CXIMDKEeHHOro rasa

Macca, kr
eomerpuyeckas DAvamerp BuicoTa Macca metanna,
BMECTUMOCTL rasae |nopoxuero | 6annona c | 6annona, MM | GannoHa, mm |TPMXOAALIASCS HA
Sannona, n Gannote GannoHa FasOM 1 «r rasa, kr
5 2,0 4,5 6,5 222 288 2,25
27 11,5 14,5 26,0 299 575 1,26
50 21,0 23,0 44,0 299 960 1,09




YCTAHOBKA NrA30BbIX NAuT

YCTAHOBKA YETbIPEXTOPENIOYHOW NNATLI Nr4

a | las

i o

A\

1700
1500

850
-’-
4

770

TR 4|

=

a— y TPYAHOCIropaeMoii CTEHbI C BEPTUKANBHLIM U FOPU3OHTANbHLIM NOABOAOM ra3a; 6 — y TPYAHOCTopaemon

WY HECTOPAEMOi CTeHbl; T — ra3psan GbITOBas YeTHIpexropenoyHas NanTa; 2 — Tpyba, NoABOASILan ras K

nnute; 3 — mydTa; 4 — xoHTpraika; 5 — crox; 6 — KpaH ra3oeviil; 7 — NMMCTOBas cTanb No ac6ecToBOMY
KapTOHY

1. MNpw ycraHoBKe GbiTOBLIX ra308bIX MANT HEOBXOAMMO YUMTHIBATD, YTO PACCTORHWE MeXay Kpa-
eM Bepxa MTbl ¥ CTEHOW 0/MKHO ObITb OKONO 5 oM.

2. B kyxHsX C fiepeBsiHHbIMIY HEOWTYKaTYPEeHHbIMW CTeHaMy 8 MeCTax YCTaHOBKW NamT cneayer
PeayCMOTPETb USONALUMIO CTeH WTYKaTYpKOi, acbodanepoit UM KPOBENALHOW CTanbio NO JIMCTY
acbecTa TonuHoi 3 mMm. [lonyckaeTcs 3ameHa acHecrta BOWIOKOM, NPOMMTAHHbLIM MUHSHBIM pac-
TBOPOM.

M3onaumna cTeH A0sKHa ObiTh BbIMOSIHEHA OT Nona U BbICTYNaTbh 3a pasmeps! NanThl Ha 10 oM ¢
KaXnoi CTOpPOHLE U He MeHee yeM Ha 80 cMm cBepxy.

PaccrosHne Mexay 3afHei CTeHKOR KOpyca rasoBoi nanThl U OLUTYKATYPEHHOA CTeHO! nome-
WeHUs 40NXHO ObiTe He MeHee 7 CM.

LUKADHAS HAPY)KHAS! BAJUJIOHHASYI YCTAHOBKA

LUKADHAS HAPYXXHASA
YCTAHOBKA Y KUPTIMYHOM CTEHHI
C ABYMSA BANNIOHAMW BMECTUMOCTBIO 50 n
Ana tHanBUAYASNbHOIO NOJIB30BAHUA CKMXEHHbLIM TA30M

450 430 |

ot ——- oA

_ / 180 5
% $

Qe ' JA

300
TN

250
650

S e 100
/ ‘.a..:_... . -

1 — ckoba; 2 — perynaTop aaenexus; 3 — o6sa3ka perynatopa gaene-
HUR; 4 — Gannox; 5 — wkag; 6 — pyHpameHT

BHe 3paHus OBYXDaMOHHbLIE YCTAHOBKM PasMeLaioTea B MeTa/UMYecKkmx Wikadgax, KoTopble
KpenaTcst CHapyXu y CTeH 3AaHus.

Uikad nns 6annoHOB ycTaHaBAMBAETCR Ha NPOYHOe Hecropaemoe OcHOoBaHue He Ganxe 0,5 m

OT ABepei N OKOH MepBOoro aTaxa n 3 M — OT OKOH ¥ ABepeil NOABANbHBLIX U LLOKO/BbHBLIX NOMELWSHIN,
BbIrpebHbIX aM, Konoaues n norpe6os.

BuicoTta ocHosaHua nop wkad gonxkHa 6uits He MeHee 0,1 M OT YPOBHS 3eMAu.
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MHAMBUAQYAJIbHDBIE PESEPBYAPHbBIE YCTAHOBKHU

1. MpuMeHeHue MHOVBMAYaNbHLIX pe3epByapHbIX YCTAHOBOK CHVDKEHHOrO ra3a, COCTOALMX u3
OQHOro pesepseyapa, uenecoobpasHo NPu UCNONL3OBAHUM rasa Ha OTONNeHue, ropsiuee BOAOCHa6-
XEeHue, NPUroTOBNEeHUe NULLIY, a Takke A9 HYXg, NoACOGHOro xo3siicTea.

2. CHabxeHne nHAVBUAYANLHOIO XWIOro foma OT pe3epByapHOi YCTaHOBKM C OAHUM Noa3eM-
HbIM pe3epByapoM MoxeT GbiTb OCYWEeCTBEHO NO TMNOBOMY NpoekTy 905-1-39.88.

YcTaHoBKa COCTOMT U3 OAHOrO NMOA3EMHOro pesepsyapa o6bemMoM 5 M3 ¢ MOAlepHU3NPYEMOii
apmMartypHoii ronoskoii 'P-10 un ogHVM anexTpUYeCcKMM UcnapuTenemM-npPUCTaskoi.

Wcnaputens ocHaleH aBToMaTuKoii 6€30nMacHOCTU, PacroNoXeHHOM B anekTpolwkady ana nyc-
KOBOW M perynupyiowei annapartypuol. MogepHuaupyemMas apmartypHan ronoska 'P-10 ocHaueHa
AByMs perynstopamm aAasaeHns PA-32M, cH6pocHbIM NpesoxpaHUTenbHLIM KnanaHoM, Tpybkamm
KOHTPONS YPOBHS 3an0NHEHWNA pe3epByapa ra3oM 1 OTKNIOYAIOLLIMMN BEHTUASIMK.

YcnapeHne CXWXEHHOrO ra3a NMpoMCXOoAvT 3a CYeT Tera, BbIAENREMOro 3feKTpoHarpesare-
ieM, NOMELLeHHbIM BHYTPb LIMNVHAPUYECKOro Kopryca ucnapurensi-npuctaskv UM, v tenna, noc-
Tynalouiero us rpyHTa Yepes CTEHKY pesepsyapa.

MNpu uaMeHeHun oTGopa rasa AaeneHne B pe3epsyape asToMaTn4yecku peryimpyeTcs 3/1eKTpo-
KOHTaKTHbIM MaHOMETPOM, KOTOPbI Yepes NPOMEXYTOYHOE pene 3aMbiKaeT Lenb 3neKTpoHarpesa-
Tens ¥ TeM CambiM BKJIIOY2ET ero npy AOCTUXEHWW AaBNeHWA B peaepsyape, PaABHOIO HYKHEMY
3afaHHOMY npeferny, ¥ BLIK/IoYaeT Harpesavesb, KOrAa AasneHne B pesepsyape AocTvraeT Bep-
XHero 3agaHHoro npegena.

TexHonornyecknii Npouece pesepsyapHOi YCTaHOBKM — asTOMaTU3NPOBaHHbIA.

PesepByaphbl 4OMXHB! YCTAHABAMBATLCH, Kak npasuso, HenoCcpeACTBEHHO HA rPYHT Ha raybuHe
He meHee 0,6 M OT NOBepXHOCTW 3eMnu A0 BepxHeh o6pa3syloweii pesepsyapa B pafioHax C Ce30H-
HbiM NpoMep3aHnem rpyHTa n 0,2 M — B paiioHax 6e3 npomepsaHus rpyHTa.

3acbinky pe3epsyapos CnegyeT NpeaycMarpuBaTth feCHaHbiM Wiv MIMHUCTLIM TPYHTOM, HE uMme-
1OLLUUM B CBOEM COCTaBe OpraHu4eckux rnprmecen.

3. YcrpoicTBo dyHAaMEHTOB 15 pe3epByapoB cneayet npeaycMarpusars npu HebiaronpuaT-
HbIX YCIOBUSIX, HANPUMED, NPV HANMYMKM TPYHTOBLIX BOA.

4. MpoknaaKy razonpoBoA0B HU3KOro AaBNEeHUst OT Pe3epByapHbiX YCTAHOBOK C UCKYCCTBEHHbIM
ucnapeHueM criefyeT npeaycMaTpueaTth Ha riybuHe, rae MyMHUManoHaa Temneparypa Bolile TeM-
neparypbl KOHAEHCauWK rasa.

MpubarxeHHbIe TOYKV POCHI ra3006Pa3HOI CMECH TEXHMMECKOrO NponaHa u

MHOUBWAYANBbHASA PESEPBYAPHAA YCTAHOBKA

AR
5 6 2 3 7 8
A AR
K]' H B
-0,300 I U 0.000

11
K norpe6urenio . 4

I'ln.aH /—' g(* .

10 2
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" / H

12 ._qt-_---.—::-_f ) A—{

1 {

12000
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K notpeburenio

1 — pesepsyap, V = 5 m3; 2 — gpesaxHas Tpy6ka; 3 — ucnapurens-npucraska — UiM; 4 — seHTUnb 3anopHbiiL;

5 — ronoBka apMartypHan; 6 — npo6kosbiiA KpaH; 7 — aneKkTpolukad C aBTOMATUKON K SAEKTPUYECKUM CHETUN-

KOM; 8 — orpaxpeHue; 9 — rasonposog NapoBoi dasst BLICOKOro Aasnenus; 10— rasonposog Xuakon ¢hassl;

11 — rasonposog Naposoit pasbl HU3KOTO Aasnexus; 12 — anexTpudeckuii kabenob; 13 — UMNYNLCHLIN TPY6O-
nposog,

TexHnuyeckne nokasarenn UHOMBUAYabHOA Pe3epBYapHON YCTRHOBKK
C ucnapurenem-npucraskon UM

H-BYTaHOB pPa3AMMHOIO COCTaBa Mokasareny TMNoBoro npoexTa
NPy naBneHw 3 xMa HaumeHoBaHve EAMHMUﬂ unaMepeHnn 905-1-39.88

Ob6vemMHan gons 100 90 80 70 60 50 40 30 20 10 0 Mpou3BOAUTENEHOCTL YCTaHOBKM:

nponaxa, % no nponaxy M3y 18

Toxe, 6yranos, % | 0| 10| 20| 30| 40| 50| 60| 70 | 80 | 90 | 100 O GyTany . 12

Touka pochi, °C 42 |82 |-26 |-21 | -17 | 13 |-10 | 8 | -5 | -2 Y Pacxop, aneKTpoaHepry, rofioeoi MBTy 3
NoTtpebnseman anekTpuyeckas MoLLL- KBT 5
HOCTb
Mnowaab 3acTponku m2 A8




rA30Bbi#i BBOL,

YTEMIEHHBIA LIOKONbHLIM BBOL, MA30MPOBOAA

ANA CXWXEHHbLIX TA30B
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\ CBapHO CTbIK HA PACCTORHUM

He MeHee 2m oT dyHaaMeHTa 3naHua

1 — 3awmTHbIA KOXYX; 2 — Tennousonaums; 3 — BBOA; 4 — uaonupylowmii bnamewu; 5 — kupnuuHan Knaaxa

Beoab! rasonpoBoA0B B 34@HMA CReAyeT BbiNOMHATL LIOKOSIbHLIMU 1 yTenieHHLIMW Henocpen--
CTBEHHO B NOMELLEHUs, TAe YCTaHOBAEHD! ra3oBbie npubopsb.

B mecTax npoxoaa Yepes HapyXHble CTeHbl 34aHuii ra3onpoBOAb! 3aKNoHa0T B GYyTNspbL.

MpoCTPaHCTBO Mexay CTEeHOn U GYTRIPOM cneayeT 3agensvisaTb Ha BCIO TOMUMHY Nepecekae-
MO KOHCTPYKUMN. KOHUBI dyTnapa YNAOTHRIOT aNaCTUYHBIM MaTepurasiom.

B Ny4MHUCTBIX 1 NPOCAA0YHBIX FPYHTAX, a Takke B SPYruX CiiyHasx Ha noA3emMHbIX BBOAAX [OMK-
Hbl NPEAYCMaTPUBaTLCH KOHCTPYKTUBHBIE pellieHns No 3alivTe rasonpoBOA0B OT NOBPEXASHUs Npw
ocagKe 34aHuA.

KOHCTPYKUMA yNAOTHEHNA Y KOHCTPYKTUBHDLIC PEeLLeHUA MO fpefoTBPaLLeHUIO NOBPEeXAeHUA ra-
30MPOBOAOS NPW OcafKe 3AaHMNA AO0MKHB UCKNI0YaTL BO3MOXHOCTb NPOHUKHOBEHUS fasa B noasan
Aoma B Cllyyae ero yreuku ua nofsemMHoOro rasaonposoga.
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YCTAHOBKA OTOMUTEJNIBHOIO FA30BOI'O AMMAPATA (KOTJ1A)

1. YCTaHOBKY rasoBbiX OTONMUTEfbHBLIX TEMOreHepaTopoB CneayeT npeaycMarpmeaTth, Kak npa-
BWIO, B OTAENLHOM NOMELWEHUN, B TOM YACNE B LOKONLHOM MK NOLBANbHOM, NPU UCHONb30BAHUN
NPUPOAHOro rasa v Npu NX CyMMapHOA MOLUHOCTY A8 CUCTEM OTOMNeHUS U ropavero BoaocHab-
Xenus go 150 kBT BknouMTensHo. He nonyckaeTtcs pasmelleHve rasoBbix NPBopoB B noasanax u
LLOKOMbHbLIX STaXax aoMa rnpu UCrnonib30BaHMM CXMXXEHHOro rasa.

2. PasmeuieHne oTONMUTENLHOrO TErJloreHepaTopa Ha KyxHe paspeluaeTcsi Npu ero MOLWHOCTH
He 6onee 60 kBT HE3aBMCMMO OT HaIM4UA ra3oBOW NANTLI U ra30BOI0 BOAOHArpeBaTens.

3. Tlpy pasmelleHur OTONUTENLHOrO TernyioreHepaTtopa B KyxHe ee o6bem gosmkeH ObiTb He
meHee 15 m3 nmoc 0,2 M3 Ha 1 KBT MOLHOCTV TennoreHepartopa.

nsa npuToKa BO3AyXa cregyeTt npegycMaTpuyBeaTth B HAXHEW YaCTy ABEpU peLLeTKy v 3a3op C
XUBbLIM ceueHnemM He meHee 0,025 m2,

4. MNpwv pa3MeleHnun TenoreHepaTopa 8 OTAENbHOM NMOMELLEHUM NoCeAHee AOMXHO OTBeYaTh
cneaylowmm TpebosaHuam:

BbiCOTA@ — He MeHee 2,5 M;

obbveM u naowaab NoOMeLLeHNs — C Y4eTOM YCHOBUiA ana YAOOHOro 0B6CyXuBaHUA TennoreHe-
parTopa v BCroMOrarensHoro 060pyaosaHnsi, Ho He mexee 15 m3,

I'Iomeu;erme DOJDKHO ObiTb OTAeNneHO OT CMEeXHbIX nomemeﬂmﬁ orpaxgaiouumii cteHamMmm ¢ npe-
nenom orHecrorkoct 0,75 4, a npegen pacnpoCcTpPaHeHUst OrHA NO KOHCTPYKUWKM pPaBeH HyMio;
ecTecTBeHHOe OcCBelleHne — ua pacyerta octekneHus 0,03 M2 Ha 1 m3 nomeleHus.

B nomelleHnn (Tak xe, KaK 1 B KyxHe) A0nXHa NpeaycMaTpuBaTbCA BEHTUNALMA U3 pacyeTa:

BbITSKKA — B O6beme 3-kpaTHOro Bo3gyxoobmMeHa noMeuieHms B 4ac;

MPUTOK — B 06BbemMe BbITSXKKK NNI0C KONUYECTBO BO3AYyXa Ha ropeHune rasa.
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YCTAHOBKA KOMBUHUPOBAHHOIMO (OTONNEHWE W MOPAYEE BOAOCHABXEHWUE)
ATMMAPATA FA30BOIO 5biTOBOIO C BOAAHBIM KOHTYPOM TUMA AKIB
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1 — KpaH HaTSHKHOM rasoBbii MydTOBLINA A5, 2 —crow 15; 3 — mydTa kopoTkas 15; 4 — koHTpranka 15;
5 — kpioyok; 6 — Tpy6a; 7 — yronbHuk 15




YCTAHOBKA rA30BOIo nPOTOYHOrO BOAOHATPEBATENA

YCTAHOBKA FA30BOIO BbITOBOIr0 BOAOHAIPEBATE/ILHOIO
NPOTOYHOTO ANMAPATA TUMNA BN
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1. YcTaHoBeky rasoBbIX NPOTO4HLIX BOAOHArpesaTeneit ciegyet npeaycmMarpusaTb Ha CTeHax yu3
HEropIo4YnX MaTepuanos Ha PacCTOAHNN He MeHee 2 CM OT CTeHbI (B TOM uncne oT HOKOBO# CTeHbl).

2. MNpw OTCYTCTBUM B NOMELWEHUN CTEH U3 HEeropIoYMX MATEPUANIOB AOMYCKaeTCs npeaycmMarpm-
BaThb YCTAHOBKY BOAOHArpeBaTesisi Ha OWTyKaTypPeHHbIX, @ TaKke Ha OBAMLIOBAHHBLIX HEropiouYnmn
MAN TRYAHOrOPIOYMMY MaTepuanamMmn creHax Ha PacCTOAHUK He MeHee 3 CM OT CTEHbI.

3. MoBepxHOCTbL TPYAHOTOPIOUYNX CTEH CneayeT M30AuMpOoBaTh KPOBEBLHOM CTanbio NO MNCTY ac-
6ecta TonwmHoOM He MeHee 3 MM. Msonauma AonxHa BLICTYNAaThb 3a raGapuTsl KOpryca BogoHarpe-
BaTtens Ha 10 cm.

4. YCTaHOBKY ra3oBbix OTONMMTENbHLIX KOT/I0B M annapartoB cneayer npeaycMarpyeath Y CTeH U3
HeropioYnx MaTepuanos Ha paccTosHnM He meHee 10 CM OT CTeHbl.

Mpu OTCYTCTBUM B NMOMELLESHM CTEH U3 HEropIoYMX MaTepHanoB AONYCKaeTCa yCTaHOBKa Tenno-
reHepaTopoB Npu ycnosuu cobnioaeHns Tpe6osaHnii 1.2 Ha paccTosiHum He MeHee 10 CM OT CTeHbI.

TEXHUYECKAS XAPAKTEPUCTUKA

TennoBas MOLWHOCTD, KBT ..icviiiiiiiiiiiiiieiic it crirerene e snesneeentrnsenssenssnsrasancnaneane 23,2
HomunanoHoe faenexHue rasa, xila:

TIPUPOMHOTO -..ieviieniienereresreriorssesrersserenmmssnrnessasanessesnssssrsesssssassesessseserossssnsssnenes 1,27; 1,96

CKVDKEHHOTO ...eintiiiiiiiiiiiatinitetuteaierettssttiranaanconsenssassssessossenseresctesertriseisssssassnnnnns 2,94
HomuHanbHbIi pacxog rasa, m3/u:

TIPUDOLHONO ...oeuiruerecereerenreserrcnsseerssseeterssstosnssssnnssssonssatsssssenensnsacanasesrenssranssssnnn

CHRMDKEHHOTO -.ceeiiiirieiieneeinnersessortstoesersasssssssosssnssossassssnsssresnesssesasaniseosessesssssssnns
Kng, %, ve mexee
Temnepartypa BOAbLI HA BbixOoge annapara, °C
IlasneHvie NOABOAVMOI BOALI HA BXOAe annapara, kila:

MUHUMEAIIDHOE ..o o eeeiiiiiitraricrnciserarereresercsesnasosesacnsassassonsesssnsssanssererasstosntassnsnnenns 20

MAKCUIMEAIBHOR ....ciiuieieieeniaimasemrenamersamasaaensansasassssrsssensassssnersnsssensasanscnsesnsnnssennsans 600
PaspexeHue B apimoxoae, Ma 1,96—29,4
TaGaputsi, MM } 750x390x285
IBAICCA, KE eniiiieiiiiiiiiiiiiet et e aeaamieteesaieneseesetarasennernseesssassasasasstsssnnssnntnnssnsensamnnanasnssnonns 18
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FAS00B0PYAOBAHME XXW/10I0 IOMA

ANAH

LloxonbHbiA
rasoBblit BBOA, ,aySO

LlokonbHui

ra3oBbii BBOA, ,ZZYSO
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1 — kyxHa: V— 26,2 M3, H — 2,7 m; 2 — tonouHas: V — 16,2 M3, H — 2,7 m; 3 — cBo60oAHbIV npoem

1. Mpoknagky rasonposoaa BHYTPY AOMa CReayeT NpegycMaTpuBaTh OTKPBLITON MO HEXUALIM
MOMELUESHUAM.

2. CoeaunHenus Tpyb cnenyeT npeAycMaTpuBath Ha cBapke. PasbeMHble coeiHeHust gonycka-
IOTCA TOJIBKO B MECTaX YCTaHOBKM 3anOpHOW apMaTypbl U ra3osbix npubopos.

3. YCTaHOBKY OTK/IIOHAIOWMX YCTPOWCTB Ha rasonpoBofax, NPoKnaabLiBaeMbIX B XWIOM fome,
cnefyet npegycMaTpusath nepep rasoBoi NANToM, KOTIOM Ay annapaToM, ra30BbiM CHETYUKOM.

NOAKJTIOMEHME TEMNJIOFEHEPATOPA K AbIMOXOAY

1. OTBOA NPOAYKTOB CropaHust OT KAXAO0Io TernoreHeparopa (0TonuTenbHoro av ois npuro-
TOBNEHUS ropsvelt BoAb) cnefyeT npeaycMaTpmusath no 060co6neHHOMY AbIMOXOaY.

2. Mnowaas ceyeHns ALIMOXOAA He AOMKHA ObiTb MEeHble nnolwaay naTpybka rasosoro Tenno-
reHeparopa, NPUCOeOVHAEMOro K AbIMOX0AY.

3. Npu npucoeavHeHUn K ALIMOXOAY ABYX TEM/IOreHepaTopoB (B CyLIeCTBYIOUWMNX A0Max) ceve-
HMe AbIMOXOAa crnepyeT ornpefensitb C Y4eTOM OAHOBPEMEHHOW vx paboTbi, a BBOL NPOAYKTOB
CropaHust 8 AbIMOXOA OT TeMA0reHePaTopoB CNEeAYeT OCYLIECTBAATL HA PA3HbIX YPOBHSAX, He Bnvxe
0,75 M OgVH OT APYFOro UK Ha OQHOM YPOBHE C YCTPOIICTBOM B ALIMOXOZie PACCEYKM Ha BLICOTY HE
meHee 0,75 m.

4. PacctosHue 0T CoegMHUTEeNLHON ALIMOOTBOASLLEN TPYOL! 40 NOTOMKA UNY CTEHbI U3 Heropio-
4YMX MaTEePUANIOB cChesyeT NPUHUMAaTL He MeHee 5 CM, A0 AEPEeBAHHbIX OWTYKATYPEHHbIX NOTOAKOB U
CTEH — He MeHee 25 CM.

JonyckaeTcs yMeHblueH1e yKa3aHHOro pacctosHus ¢ 25 no 10 cm npu ycnosmnm o6meku aepessiH-
HbIX OLUTYKATYPEHHbIX CTEH UM NOTOSMIKa KPOBENbHOK CTanbio no ety acbecta TOAWUHOR 3 MMm.

O6uBKa AonxHa BLICTYNaTh 3a rabaputsl ALIMOOTBOASALLEN TPYOH HAa 15 CM C K2)KA0M CTOPOHDI.

5. CymMapHyio VIMHY Y4acTKOB COeAUHUTENIbHOM TPYOb! B HOBbLIX 3AaHUSIX CRegyeT NMpuHUMaTh
He 6onee 3 M, B CyLLIECTBYIOWMX 30aHUsIX — He Gonee 6 m.

YknoH Tpy6bi fomkeH 6biTb He metdee 0,01 B CTOPOHY TennoreHeparopa.

NOAKMOYEHUE ANNAPATA K AIIMOXOAY 1 TA30NPOBOAY
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1500

150

1 — ra3osuiii KpaK; 2 — rasonoasopsLas Tpyba; 3 — AxWMooTBOaAWan TPYGa; 4 — annapar




YYET PACXOOA NA3A

1. Mo pelueHwio opraHoB UCTIONHWTENbLHOW BrRacTu cybbektos Poccuiickort Peaepauum o no-
pRaKe yyeTa pacxoga rasa norpeéurensiMin u perynMpoBaHiMm LEeH Ha ras B rasmduumpyemMbix Xu-
NbIX 30AHUSIX, @ TAKKe NPy rasudukauumy Tennuu, 6aHb U Apyrux NpuycanebHbLIX CTPOeHUi 4oXHa
npeaycMaTpyBaTLCs BO3MOXHOCTL yyeTa pacxofia rasa Kaxabiv aGOHEeHTOM NyTeM YCTaHOBKM Ha
rasonposoge ( B MHOMBMAYyansHOM aome) npubopa yyeTta pacxona rasa — cHeTdmKa.

2. Npu MCNONL30BaHUN PEe3ePBYAPHOI EMKOCTU CXIDKEHHOrO ra3a Ha HeCKObKO JOMOB (KBap-
THP) Bonpoc 06 YCTAHOBKE ra3oBbIX CHETYMKOB A0MMKEH pellaTbCs NC AOrOBOPEHHOCTM MexXay A0-
MOBRaAenbuamMm.

3. Mpu sLiBope THMNOPasMepa u Mapku CHeTYMKa creayeT UCXOAUTbL U3 CeayIoWwmvX AaHHbIX:

MaKCUManbHO U MUHUMAaJTbHO BO3MOXHbLIE pacxofbl rasa npubopamm;

[0nyCTUMbIe NOTepU AaBMEeHUA Ha CUeTYUKe;

pabounii nuTepBan Temneparyp;

BWA, UCNOJIb3YEMOro rasa.

4. MNpu ycraHoBKe rasoBbiX CHETUMKOB CheflyeT PYKOBOLCTBOBAaTLCS ykasaHusimu «[lpasun be-
30MacHOCTY B rasoBOM xoasiicTee», CHul 2.04.08-87* «"asocHabxeHue», CHulM 3.05.02-88* «[a-
3ocHabxexue», HopManbio Ha YCTaHOBKY MeMBpaHHBIX U AMadparMeHHbLIX ra30BbiX ObITOBLIX CHET-
yukoB, paspabortanHoit AO «Pocrasndukaunsi», 1 MHCTPYKLME 3aBOAOB-U3roTOBUTENe cueTun-
KOB.

5. YcTaHOBKa CYETUMKOB AO/MKHA NPOU3BOAMTLECS NO NPOEKTaM, BbiNOAHAEMBIM MPOEKTHLIMMK
OpraHn3aumsaMu, N rno 3ckusam, paspabarTsiBaemMbiM rasoBLIMU XO38ACTBaMKU HA MECTax.

6. Fa30Bbie CUETYMKM OOMMKHL! YCTaHABAMBATLCA B AOCTYMTHOM AN NPOBEPKM U CHATUS NoKasa-
HUA MeCTe, He NOABEPXEHHOM BO3AEACTBMAM MCTOUHMNKA OTKPLITOro nnamenw. Tipu aTtom cneayet
obecneunTb NPOCTOTY MOHTAXa, PEMOHTa ¥ 3aMeHbl KaK CYeTuYMKa, TaK v ra3o3anopHOro KpaHa.
CueTtunky He [ODKHBI PA3MEATLCS NPAMO HaA, PAKOBUHOWN.

7. MNepes Kaxabiv CHETHUKOM AOKHO GbiTb CMOHTUPOBaAHO 3anoOpHOe YCTPOWCTBO. Ecnu cuet-
YUK NOAK/NOYAETCA 32 3AMOPHbLIM YCTPOWCTBOM rasonpoBoAa U HAXOAWUTCA € HAM B OQHOM nometite-
HUM, TO AOMONHUTENLHOTO 3ANOPHOro YCTPOHCTEa He TpebyeTcs.

8. Ma30npoBOAb! K CHETYUKY U OT HEro He [OAXKHbLI UMETb YKAOH K CHETHMKY, YTOObl KOHAEHCaT He
MOT NONAcTb BHYTPbL CYeTUMKa.

CXEMbl YCTAHOBKU ABYXWTYUEPHbIX CHETYUNKOB MA3A
2222 =

yny-2 yny-1

1,6 1,6

0,1 He menee 0,1

AT T77 7777777777772 K
I&AW i

TNMpumeyanne — YNY-1 n YIIY-2 — coegunutensHbie YHUGUUMPOBaHHBIC Y3Nbl, NPEAHA3HAYEHHbIE s
NOACOEANHEHVA K BXOAHOMY Fd30MPOBOAY, PACNONOXEHHOMY COOTBETCTBEHHO CMpaBa M GheBa OT CHeTYMKa.
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YposeHb 3anonHexus, % (no o6bemy)

UCMNMAPUTENTbHAA CNOCOBHOCTDb BAJITOHOB

WUCNAPUTENBHASA CIMOCOBHOCTD, KI'/4, BAJUJTOHA B 3ABNCUMOCTHU
OT YPOBH4A 3ANONIHEHNA 1 TEMIMEPATYPbI OKPYXXAIOWETO BO34YXA
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tin = —17 °C

MameHeHue COCTaBa NponaH-GyTaHOBOM CMeCK Npy ee ucnapeHny U3 3aMKHyTOoro obbema (1,

ONPEAEJIEHUE TO4YKU POCbI FTA30BO CMECH

CopepxaHue nponaxa B cmecu, %
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HOMOTPAMMA 119 ONPEAESIEHUA TOYKK POCHI
MPOMAHA, U3OBYTAHA U H-BYTAHA MPU ATMOCOEPHOM OABJIEHUN
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Ona npakTu4eckux uenei nydiie BCero ROMb30BaTbCR creuvanbHo paspabotaHHbiMu HOMOT -
pamMmamMi (CM. PUCYHOK), UMEIOWUMMN BUZ, TPEYTONbHUKA, HA KaXA0W CTOPOHE KOTOPOro OTNOXEHO
cofepxaxune (B npoueHTax) nponaHa, uaobyraHa u H-6yTtaHa.

Hanpumep, ana onpepeneHys TOYKU POCHI CMeCcy B TOUKE X, coaepxatluen 25 % nponata, 60 %
H-OyTaHa 1 15 % n306yraHa, AOCTaTOMHO HANTY TOUKY NepeceyeHns IHWIA, cooTBeTCTBYIOWMX 25 %
nponaHa u 60 % H-6yTaHa.

MpoBens M3 3TON TOYKM NEPNEHAVKYNNP K WKasie TeMnepaTyp, HaxOouM TOUKY POCH! TPEXKOM-
MOHEHTHOM CMEeCcU, PaBHYIO B Halem cnyqae MuHyc 7,6 °C.
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ANEKTPOCHAB)XEHME

OBLUUE NONOXEHUSA

B TexHuueckux peweHuax paccMarTpmMBaloTCa aBTOHOMHbLIE CUCTEMb! aneKTpocna6>KeHu9| ans
OAHOKBAPTUPHBIX ¥ GIOKMPOBAHHBIX XWJIbiX AJOMOB, BbINOJIHEHHbIE HA Ga3e ABTOHOMHbIX UCTOUHM-
KOB SNEKTPNYECKON 3Hepruun.

ABTOHOMHBIM MCTOUYHWKOM 3/1EKTPUMECKOI SHeprun ABNSETCH SHepreTuYeckas YCTaHoBKa, npea-

HasHa4yeHHas anqa BblpaﬁOTKVl 3NEKTPHUYECKOW IHEPIUK U He BXOASALLAS B COCTaB 3HEpPreTU4eCcKon
CHUcTemMbl.

B kayecTBe aBTOHOMHbLIX UICTOYHUKOB SNEKTPUYECKO SHEPrun ANsi OQHOKBAPTUPHLIX U BAOKN-
POBaHHbIX XUMbIX AOMOB UCNONLIYIOTCH:

avsesnbHble SneKTpudeckue arperarbi MOLWHOCTLIO OT 2 Ao 16 kBT;
BETPO3HepreTnieckue ycTtaHOBKWU MOWHOCTLIO OT 0,5 no 16 kBT;

COJHEYHbIe YCTaHOBKM C POTOINEKTPUHECKMI JNIeMeHTaMU MOLHOCTLIO 10 5 kBT;
Mukpol 3C MowHocTbio oT 1 go 50 xBT.

ABTOHOMHbBIE CUCTEMBI BNEKTPOCHAGXEHNUS NSt OOHOKBAPTUPHDLIX ¥ 6IOKMPOBAHHLIX XUIbIX J0-
MOB NPeAyCMaTPUBAIOTCA MPU OTCYTCTBMM LIEHTPANM30BAHHOMD 3/1eKTPOCHAGXeHNs Uk HeBO3MOX-
HOCTU MPUCOEANHEHMS K LEHTPANIM30BAHHON CHMCTEME 3NEKTPOCHaGXeHNs1, a TakKe UCTIONL3YIoTCH
B KaUeCTBe Pe3epBHOM CUCTEMbI 3NeKTPOCHaBXeHus.

B 3NeKTprUYecKnX YCTaHOBKaX AOMYCKAIOTCA K MPUMEHEHWI0 0G0opyaAoBaHue 1 Matepuansi, Bbi-
nyCcKaembie Kak OTe4YeCTBeHHON NPOMBLILLAESHHOCTLIO, TaK U 3apy69)KHbIMM cbvnpmauvn, nMertnmmn
cepmudumkar NoccraHpapta PD.

PekomeHayemoe OCHOBHOe anekTpnyeckoe obopygosaHme ansi aBTOHOMHbLIX CUCTEM 3MIEeKTPO-
cHabXxeHusi C ykasaHueM 3aBOA0B-U3rotTosurtenei n Gmpm-nocrasiumkoB NPUBEAEHO B Katanore.

BnexrpocHabxeHre 0HOKBaPTUPHLIX 1 BNOKMPOBaHHBIX XUNbIX 4OMOB NpeaycMaTpuBaeTCs Ha
HanpsokeHne 220 B ognodasHoro wim 380 B TpexdasHoro nepemMeHHoOro toka yacroron 50 'y ot
CTaLMOHaPHLIX MCTOYHMKOB 3NEKTPUYECKOI SHEPruun.

MicTouHnkn oaHodasHOro ToKa AO0MKHLI MMETb OMH FMYX03a3eMIICHHbLIW BbIBOA, @ UCTOYHUKU
TpexdasHOro ToKa — riayx03aseMNeHHYIO HelTpans.

Mpr nCNonb30BaHN NEePEABUXHBLIX aBTOHOMHbIX MCTOYHUKOB IMIEKTPUYECKO SHEPTU peXnMm
HeATPaNU UCTOUHUKOB 9N1eKTPUYECKON SHepruy 1 3aluTHbie Mepbi AONXHLI COOTBETCTBOBATL pe-

XNUMY HENTPanu n Mepam 3aumThl, NPUHSTLIM B CETSIX CTAUMOHAPHBIX 3M1EKTPONPUEMHUKOB XNIOoro
aoma.

CUCTEMbI SJIEKTPOCHABXXEHUS, BbINMONMHEHHbLIE HA BASE
DV3ENBHBIX NEKTPUYECKNX AIrPEFATOB

B aBTOHOMHbLIX cucTemMax 3ne|crpocna6xenua NPUMEHAIOTCA An3enbHbie dneKTpoarperarbl C mec-
THbHIM yNpasneHneM, yctaHasnmBaemMbie CTaunoHapHo 8 OTAeNbHOM 34aHUN.

MowHOCTL anekTpoarperata BbiGUPaeTCs MO PacyYeTHO! Harpyake Xuaoro Aoma.

B 3aBucvMOCTM OT Tuna aneKTpoarperara 3anyck MOXEeT BbIflIOfIHATLCA BPYYHYIO C NOMOLUGIO
wHypa wam craprtepa. Mpu cTapTepHOM nycke 8 coCTase anekTpoarperarta npeaycMarpusaeTcs
aKKyMynaTopHas 6arapes.
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SNEKTPOCHABXXEHME XXMNOIro JOMA OT A3C
HA HAMPSDOKEHME 220 B

ONEKTPOCHABXEHUE XKUJTOIO AOMA HA BA3E A3C
HA HANPS>XKEHWUE 220 B NEPEMEHHOIO TOKA

OusensHaa anekTpmnyeckasa CraHuus

Ipynna ocseweHus

\ BBopgHOe yCTPOACTBO XUnoro aoma ? P 9

I | B

. PI* = 4
’ F2; Pozseto
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G — rexeparop; QF — a8TOMaTU4ECKWIA BbIKMIO4aTe b, PA — amnepmeTp; SA — Bbik/lO4aTenb naKer- OTeyeCTBEHHOM MPOMBILLNEHHOCTBIO CePUAHO NPOV3BOARTCS TpexdasHsie 3eKTpoarperatal Moy -
HbifA; Pl — oueTunk aKTMBHO# aHepruw; £1, F2 — npenoxpanuteny; Y30 — yOTPOACTBO 3aMTHOMO HOCTBIO 8 1 16 KBT, Ha4aTo NPOM3BOACTBO OAHOGDAIHLIX ANEKTPOArPEraTos MOLHOCTLIO 4 KBT.

oTKMoYeHna

* YCTaHOBKa CYETYMKA BLINONHAETCH O XEerNaHuio 3aKasuuka.

AneKTpoarperats! BoiyCKAOTCA NEPEHOCHOMO UCTIONHEHNA C N3CAKPOBAKHOR HeRTPanbio.

Mpy CTaUMOHaPHOM YCTAHOBKE TaKuUX 3/1eKTpoarperatos Heo6xoanmo BLINONHUTL 3asemiieHue
HeiTpany, OTKAIOYMTL YCTPOMCTEO M3OASLMU 1 NPOBEPUTL HYBCTBUTENBHOCTL 3alLUMTH.

3awmra reHepatopa OT BCEX BUAOB NOBPEXASHWA U HEHOPMAaNbHLIX PEXUMOB BbifOAHAETCH
aBTOMAaTYECKUM BbIKAIOHaTENeM C MaKCUMAabHLIMU PACLENUTENSMIN MNAY CNeLMaNbHbIM 3NEKTPOH-
HbiM BNOKOM 3aumThI.

KOHTPOAb 32 TOKOM Harpyaku ocyuiecTsasieTrcs aMmnepmMmeTpom.

Mpu OTCYTCTBUN UEHTPaAMBOBAHHOIO INeKTPOCHabXeHna yyeT NnoTpebnaeMon aneKTprYeckon
HEPruv MOXET BLINOAHATLCS NO XeNaHUIo BRiaeNbua YCTaHOBKW.




ANEKTPOCHABXXEHME XWUJTONOoO AOMA OT AAI3C HA HANPSKEHME 380/220 B

SNEKTPOCHABXEHUE XWNOTO JOMA HA BA3E 03C HA HANPSXEHWE 3807220 B NEPEMEHHOIO TOKA
C UCMNOMb3OBAHUEM OUIENBHOIO 3MIEKTPOAIPErATA B KAYECTBE PE3SEPBHOIO MCTOYHUKA SNEKTPUHECKOU SHEPT N

BsoaHo-pacnpeaennTensHoe YyCTPOCTs0
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G — reHepatop; SA1 — BuiKNIOYaTENL NaKeTHLIN; SA2 — nepexnioyaTens NakeTHbIR, Pl — CYeTYMK akTUBHOM
aHeprm; F1 — F3 — npepoxpanutenu; PA1 — PA3 — amnepmeTpsl; Y30 — yCTPOMCTBO 3alMTHOTO OTKAIOYe-
Hus; QF — asTOMaTU4ECKUIA BbIKIOYaTEND

Mpw Hanu4uu UEHTPanNW30BaHHOIC 3NEKTPOCHaBXeHns U UCHONL30BAHUW 3neKTpoarperaTta 8
KaieCTBe PE3ePBHOIO WUCTOYHUKA 3NEKTPUYECKON 3Heprun B cxeme 3nekTpocHabxXenus npegyc-
MaTpMBaeTCs py4yHOe repekniouaioliee YCTPORCTBO SA2, ucknoyawLlliee BOZMOXHOCTL CgHOBpe-
MEeHHOM Nnojauun HanpsXeHust B CeTb NoTpebutens n B CeTb SHeprocHabXaiowen opraHusauvn,

YyeTr 3neKTpu4eckon 3Heprum, notpebnaemoit 0T CeTv UEHTPaNn3oBaHHOIro 3neKTpocHabxe-
HWSA, BLINONHAETCH C MOMOLLUbLIO CHETYMKa aKTUBHOW 3HEpruu, YCTaHaBNBaemMoro Ha BBOAHO-pac-
npegenvTencHOM YCTPOUCTBE XUAOro AoMa.
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AVUSEJIbHAS SJIEKTPOCTAHLINSA (A3C),
BbINOJIHEHHAS! HA BA3E JJIEKTPOATPEFATA AL116-T400-1BN

YCTAHOBKA OBOPYAOBAHUA. ITNAH HA OTM. 0.000
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1 — ausencHbifi anekTpoarperar; 2 — wkad ¢ BbITHKKON 4Na 06CNYyXMBaHNS aKKYMYNSTOP-
Hbix 6aTapeit; 3 — wkad ynpasneHns NPUTOYHO-BLITSKHON BeHTUASLMEH; 4 — 6ak TonNnuea;
5 — rasoBbixnonHol TpyGonposos; 6 — Bo3ayx03abopHeiii TpyGonposoa, 7 — raywmMTenu

AwvsenbHbiii anekrTpoarperar pasmetuiaetcs 8 spaduu 1 v II crenexelt orvectoitikoctn. B oTHO-
LeHMM NOXAPOoONacCHOCTN NOMELLEHVe aneKTpoarperara 0THOCUTCS K Kateropum «».

Momewenmne 06opyayeTcs NPUHYAUTENLHOW BeHTUAsIUME, o6ecneunBaioule yaaneHne OKUucHu
yriepoga v oxnaxgeHue anekrpoarperarta B AeTHWI Nepuoj, NoXapHoi curHanmsauuen, cucre-
MOH OTOfIeHMS, NOAOCSPXUBAIOLLEN TEMNEPaTypPy BO3A4yXa B NOMELLeHUN He Huxe +8 °C, o6umm
paGouum 1 aBapuiiHbiM OCBELLIEHUEM.

B nomeweHmm anexkTpoarperara ycTaHasmBaioTest wikad, 060pyA0BaHHDIA BLITSKKOM C 3apsia-
HBIM YCTPOICTBOM, WKad ynpasneHus CUCTEMOR BeHTUnsiLmK, 6ak ¢ 3anacom Tonnuesa. [ng anek-
Tpoarperarta npeaycMaTpUBaioTcs 3a00p BO3AyXa AN 06pa30BaHUA rOpIoYe CMecu aBurartens u
OTBOA OTpaboTaHHbLIX FA308 2a Npeaesbt 3naHUNA.

AxkymynsitopHaa GaTtapes 3akpbiTOro TMna (CTaprepHas), annaparypa ynpasneHus v 3awmTh
PasmMeLLaloTcs Ha OfHOM pame C aNeKTPOarperaToMm.




D9C HA BASE BJIOK-KOHTEAHEPA TUINA «CEBEP»

BIOK-KOHTEWHEP TWMNA «CEBEP»
(TY 5363-012-2084321—96)

Ne n.n. Haumenosatue KOHCTPYKTMBHBIE OCOBEHHOCTV

1 OcHoBaHue KoHTeliHepa | CBapHOe U3 CTanbLHOro Npokara

2 Kapkac CBapHOW 13 CTanbHOro npokara, 06bLeAnHEHHbIR C OCHO-
BaHuem

3 BuyTperHsas o6wmska MaHenn na cTanbHOro OUMHKOBAHHOrO nucta (& = 0,7 Mm)
C MOAMMEPHbLIM NMOKPbLITUEM

4 Cno# yrennurens &= 100 MM, u3 neHononuyperTaHa «Maonan-18», HaHocuT-
Cst METOAOM HanbNeHus

5 HapyxHas o6wmneka CranbHOM OLMHKOBaHHbLIA OKpaLleHHbi NpoduanposaH-
HbIt ameT, § = 0,7—1,0; C 18, C 20

6 BosagyiuHbil 3a30p Mexay HapyxHo# OOWNBKOA 1 yTennutenem, 4to ynyd-

3=35 mm LWIAeT BHYTPEHHWNI TEMNEPATYPHDLIA PEXUM KOHTelHepa

7 HauwensHuk 3 pexopatviBHOrO MeTannomacTa

8 Bxogxas asepsb sepHoit 6nOK 13 CTanbLHOro FHYTOrO NPOgUANK ¢ yTenm-
Tenem «M3onaH-18»

OBJIACTb NPUMEHEHUA

Bnok-koHTelnep (BK) Tuna «CEBEP» npegHa3HavyeH gnsa pasMeuienns B HemM aBTOHOMHbLIX UG-
TOYHMKOB 3NEKTPONUTAHUSA, CTaLMOHAPHLIX aBTOMAaTU3NPOBaHHbIX AN3eNb-3MEKTPUYECKUX arpera-
TOB M CTaHUM MOLHOCTLIO 8 — 200 kBT, a Taicke Apyroro scrnoMorarensHoro o6opyaosaHms. OH

obecrieunBaeT HapexHylo pabory u akcnnyataumio 060pYAOBaHKS B 3KCTPEMAIBHBIX KnMMaTuyec-
KUX YCROBUAX B AManasoHe Temnepartyp ot — 60 no + 40 °C.

KOHCTPYKUMUA

BK «CEBEP» npeacTasnsaet coboi cBapHOA HeCyLLnit KOHTEMHep U3 CTalnbHOMO NPOKaTa, CHapy-
X1 06T OUMHKOBaHHbIM FHYTHIM NpodHacTUnom mapkn C15 (C20), nsHyTpy 06amMuUOBaH CTanb-
HbIM OLIMHKOBaHHbIM JIMCTOM TOMUMHON 0,9 MM C BEKOPaTUBHLIM MNAACTUKOBbLIM NOKPLITUEM MapKW
30U-M. Crnoit yrennutens ns nonvyperaHa «Maonaux- 18» tonwwmHoh 80 — 120 MM HaHeceH Ha BHYTPeH-
HIOIO OBLUMBKY METOAOM HanbiNeHUs, YTo obecneunBaeT repMETUMHOCTL NOMELLEHNA KOHTEelHepa.

Mon annapartHoii BuinonHsietca ua LICMN (24 mm) nnuv CH (12 — 20 MM) © NOKpbITUEM NOAMMEP-
HbiM MaTepwanom, non nog OA3C M B CTLIKOBOYHOM MOAYNE — W3 CTaNbHOro pudneHoro nucrta
TONAWUHOW 4 — 6 MM.

BK BuinonHeH B BUAE NPAMOYIONbHOrO Napannenenunena, UMeeT OaHy Unu Ase Asepu v nNpo-
emb! g TPY6, kabenen, BeHTUNSUMA U KOHOVWLVOHEPOB 1 pasaesneH neperopoaKkamMm Ha HeCKOIbKO
noMeLUeHnA.

Mo xenanunio sakasumka BK MoxeT 0CHauiaTbCs aBTOMATU3MPOBAHHON CUCTEMON Xun3Heobec-
neyeHuns (oTonneHvne, BeHTUNALUMA, KOHAMLMOHMPOBaHue), pabounm 1 aBapuiiibiM 3/1EKTPOOCBE-
wieHneM, OXpaHHO-NOXapHOW cUrHanusaumeil, aBToMaTM3MpOBaHHON CUCTEMOM MOXapOTYILEeHUs.

OCHOBHAA TEXHMYECKASA XAPAKTEPUCTUNKA

TBOAPUTD! c.eeeverrererereiiicciie e csateeses s aessseeeneeesessesessaneassessesesrassnsassssseennnesenens 6000x26 10x3000 MM
5600x2200x2510 mm
3100 kr

BHyTpeHHUE Pa3MepPb! ..........ceuevrernens
Bec Ge3 o6opyanosaHms
MakcumanbHas Harpyska Ha non:

annapaTtHomn

BMBCIIBHOM ...eenvnienriirnenieiireeresseseoceneesreravesasnnns
MakcumanbHas Harpyska Ha KpPbiiily M CTEHbI
Notpebnsemaa mowHocTs CXO BK ...................
Kareropua (CTeneHb) OrHeCTonKoOCTH

KOMITIEKT NOCTABKA

1. BK «CEBEP» nocTaBnseTcs ¢ cucteMamu v arperatamu (nNo 3akasy):

cucTemMa oTonneHna (MacnsHole paguaropst IPMIMT-0,5/220);

cucremMa NPUTOYHO-BLITIXXHOW BEHTUNALMY (32CNOHKM C UCMIONHUTEABHLIMKU MeXxaHn3mMamm
M30-40/63, ocebie BeHTUnaTopbl BO6-300N4, wmt ynpasneHunst AA3-8301 (LLI2101));

cucTemMa KOHAMUMOHNPOBaHNS BO3AyXa (2aBTOMaTU3MPOBaHHbIE KOHAULIMOHEPH dupmul «Tadi-
ran» — Nspauns);

cucTema sneKkTpooceeLeHus (paboyee — 0T OCHOBHOIO UCTOYHMUKA, aBapuitHoe — OT AB Hanps-
xeHuem 24, 48 nnn 60 B);

CHCTEMAa OXPaHHO-NOXAPHOW CUrHaAIM3aLmMm 1 NOXapoTyweHus (xomnnexc «Fammar» — ¢ Tenno-
BbiMU MAN ABIMOBLIMK MOXAPHLIMW U3BELUATENAMWN, MAarHUTHO-KOHTAKTHLIMY AaTHMKaMKu Ha ABEPsIX
C OUCTaHUUOHHLIM BLIBOAOM CUHAMIOB OnoBeweHna Ha cuctemy TY-TC);

3a3emMneHune.

2. MprHagnexHocTu, NOCTaBNSEMbIE MO OTAENLHOMY 3aKas3y:

CTLIKOBOYHBIA MOAYNb:

T1 —Ha 1 CTbIK C eCTeCTBEHHOW BEHTUNALUNENA;

T1B — Ha 1 CTbIK C KpbitUHbLIM BeHTURsTopom BKP-4;
T2(B) — Ha 2 cTbika;

T3(B) — Ha 3 crbika.

fipnmeyanns

1. flo TpeboBaHuio 3akazuuka rabaputsl BK MoryT 66iTh 3MeHeHbl, BOSMOXHO genexne BK Ha Heckonbko
noMeweHni.

2. Ha pucyHxe npeacTasneH oauH M3 BOSMOXHLIX BAPWMAHTOB pasmelueHns 060pyaosaHus ans gsyxarpe-
ratHoi A42C mowHoCTLI0 2x16 kBT,
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LLIMTOK KOTTEAKHbIN LLKY-3-63

CXEMA SNEKTPUHECKASA NMPUHLIMITMATIbHASA

PI
S —
L L1 L2
N I N1 N2
L2-1 L2-2 L2-3
123 {4
X1 mﬁ N2-1 ‘! N2-2 N2-3
[
i nz2 n3
181 L3
.I V L4-2 L4-1 L5-1
16A 16A 16A 16A 16A 20A 20A 16A
1) |1
N3 N4
X2 111213|41516]718191(10

L1, L2 — yCTPOWCTBO 3aUTHOrO oTKMIoueHus Y30-00-2-30-¥3; L3 ~— yCTPOACTBO 3aLUTHOIO OTKAIOYEHUS
Y30-31.6-2-30-¥3; Pl — cyetumk aktmsHoW sHeprim CO-MN446M 220 B, 10A; Q1—Q8 — astomartuyeckuin
suikmodarens BA60-26-14-20YX/14; S — suixniouaTens naketHuii BN 14-27-27-400201

B kayecTee BBOAHO-pacnpeaenmrensHoro yCTponcTsa Xunoro goMa anga ogHodasHon cucre-
Mbi 9NIeKTPOCHaOXeHus npenycMaTpuBaeTCst KOTTeKHbIA wuTtox Trna LWKY-3-63 npoussoacTea

AOC «M3J».

3almTa OTXOOSLWWX IMHWIA B KOTTEIKHOM LMTKE BLINONHASTCA YCTPOWCTBAMW 3alUUTHOrO OT-

KnoyeHusa Tuna Y30 y aBToMarnyeCcKumy BoikodaTensamm.

Mpn Hanuumm ceTelt LLeHTPaNM30BaHHOrO ynpasneHus nepes BBOQHO-pacnpefenmuTenbHbLIM yC-
TPOMCTBOM yCTaHABANBAETCH Nepexsiioyaioulee YCTPONCTBO.




WUTOK KOTTEAKHBINA LLKY-11A-100

SNEKTPUHECKASA NPUHLIMNMMANBHARA CXEMA

Q1 fazjas Q4 fas Q7las
74 Q9
PI ,
123 4 5 6 7 8 9 10
Lo o © Q0 Of m nz n3
TA1 2 Lo
S ML~ -
‘;12 n L1l TA2 3 L22
21
L3 L31 e =4
oY
A3 4
1 T3
N A - N
N1 |
1234 5
X2

L1, L2 — yCcTPONCTBO 3aWMTHOrO oTkniouerus ¥Y30-00-2-30-Y3; L3 — ycTpoii-

CTBO 3aMTHOro oTkniyeHmns ¥30-31.5-2-30-Y3; Pi — cyeTynuK aKkTMBHOM 9Hep-

rumn; Q1 — Q8 — aBToMaTUYecKuii Boikniowatens BA60-26-34-20YXJ14; S — sui-

KAo4aTens nakeTHoit NBM 14-27-27-400201; Q9 — asromMarnyecKkuit BLIKAIO-
varens BA60-26-14-20YXN4

B kauecTse BBOAHO-pACNPefeNUTEeNbLHOro YCTRONCTBA XUAOro AoMa Npv TpexdasHon YeTulpex-
NPOBOAHON CUCTEME INEKTPOCHAOXeHUA PeKOMeHAYeTCa UCMONb30BaTb KOTTeMKHLIA WNTOK TUna
iKY-11a-100 nponasoactsa OAO «M3Jl». LLIMTOK U3roToBAsEeTCs cCepnitHo.

CuYeTuvK aKTUBHOM 3Heprum B KOMMNAEKTE C KOTTEAXHLIM LIUTKOM 33B0O00OM-U3roToBUTENEeM He
NoCTaBnRReTCs u NpnobpeTaeTcs NONb3OBaTeNneM OTASALHO,
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MOJITHUESALLUTA 3AHNA 03C

3O0AHVE ON3ENbHOTO SNEKTPOAIPEIATA
NJIAH HA OTM. 0.000

1 — KOPAYC UAK pama anexTpoarperara; 2 — MonHuenpuemMHan ceTka us kpyrnow ctanu J 8 mm;
3 — monuneoTBo U3 Kpyrnow ctanm J] 12 MM; 4 — anexTpoa u3 Kpyrnoi OUMHKOBaHHOW cTanu
A 12 —16 MM, annHOM 5 M; 5 — HaPYXHBIA KOHTYD 3a3eMneHus s nonocosol cranm (40 x4 mm)

3aaHne An3enbHOM 3/1eKTPOCTaHUMM O YCTPOMCTBY MOAIHME3AWMTbI OTHOCUTCSI K TPeTbel Ka-
Teropuu. B kauecTBe MONHMENPUEMHUKA UCNONLIYETCA METAINYECKAs KPOBSA 34aHNA UM CeTKa,
BbLINOSHEHHAR U3 KPyrnon cranu f 8 mm.

CeTka HaKnafabiBaeTCsl Ha KPOBIO 34aHUA WAK NOA, yTenanTesb ¢ warom He 6onee 12x12 M. Bee
BbICTYNAOWME HAL, KPOBNEN META/IMYECKNE NeMeHTHI {TPYObl, BEHTMNISLMOHHbIE YCTPOWCTBA, TPY-
60CTOKM) NPUCOSANHAIOTCH K MOMHMENPUEMHON ceTke. BoicTynaiolme HemeTanamyeckvie anemeH-
Thi AOMXHBLI 6biTb 060PYAOBaAHL! AONOAHUTEALHBIMK MONHUENPUEMHUKAMU U TaKKe NPUCOSANHEHbI
K MONHVIENPUEMHOM ceTke.

MonHuenpueMHas ceTka ABYMS TOKOOTBOAAMM MPUCOEAMHAGTCS K HAPYXHOMY KOHTYPY 3a3eM-
NEeHust.

HapyxHbil KOHTYp 3a3eMneHus NpoknagbBaeTcs Ha rnybune 0,5 M OT NNaHupoOBOYHOK OTMETKM
3IeMmm.

B mecTax npucoeanHeHns TOKOOTBOAOE K HapYXHOMY KOHTYPY 3a3eMneHus pMBapuBaloTCs no
OAHOMY BEPTMKAILHOMY W/ FOPU3OHTANLHOMY flYYEBOMY BMIEKTPOAY JUMHON 2 — 3 M.

Sasemnurenb YCTaHOBKW W 3a3eMIMTENb MOJIHWE3aLUNTLI BLINONHAETCS OGLWMM.

Ansi npepoTepaLeHs KOppo3uM MeTanMyeckue SNeMeHTH MOIHMe3aluTL PEKOMEHAYEeTCR
OUMHKOBATDb.




PACNPEQAENMVUTEJIbHLIE ANEKTPUYECKUE CETU
CXEMA PACNPEAENMTENLHOM NEKTPUYECKON CETU

Bsiaka

Tpy6ocToiika 78"

Cxum Y867
3axum NA-1-1

3azeMnaowmi NPOBOAHUK

NPH

OT noBepXHOCTY 3emMnu [O NpoBoAos 2750 Mm

Cxum

KabenbHbiii

\, HaKOHEeYHUK

A

3axum MNA-1-1

Cxema pacnpenenmtensHON 3AEKTPUYECKON CeTr BLINONHAETCH C y4eTom TpeboBaHuii, npesb-
ABnsieMbiX K 0BecreyeHnio HaieXKHOCTN 3NeKTPOCHabXeHUs SN1eKTPONPUEMHUKOB XWIOro Aoma,

BeNMYMHbLI DACYETHON 3NEeKTPUHECKOMR Harpysku, MecTOpachofioXeHMA 1 TURa 3AeKTPONpUeMHN-
KOB.

A

MUTAIOLWAA AMHWA 45 XUOTO A0Ma N BHYTPUOGbEKTHAA 3N1eKTPONPOBOAKA BLIMIOIHSIOTCS YeThi-

pexnpoBOAHbIMK Ha HanpsbkeHue 380/220 B n TpexnposoaHol Ha HanpsxeHve 220 B nepemMeHHo-
ro 7oKa yacrorton 50 lu.

MuTaowan MMHUs 0T aBTOHOMHOIO MCTOYHWUKA 3MIEKTPUYECKON SHEPTMK [0 XMAOro A0Ma MOXeT
BLINONHATLCA BO3AYLLHOM, MBOAMPOBaHHLIMU NPOBOAaMM MK Kabenem, NogBelleHHbIM Ha Tpoce.

PaccrosHne 0T NpoBOAOB A0 3eMNK A0/MKHO 6biTh He MeHee 6 M Hap, NpoeaXei YacTbio n 3,5 M —
Hag, newexogHbiMK y4acTkamu. HaumeHbluee paccTosiHme OT NPOBOAOB BBOAA K 0ObeKTy, a Takke
NPOBOAOE BHYTPNOGBLEKTHLIX 40 NOBEPXHOCTU 3eMAM SOMKHO ObiTh He MeHee 2,75 M.

BHYTPMOBBLEKTHas 3NeKTPONpPOBOAKa He A0MKHA NepecekaTb MPOeaXyio YacTb TEPPMTOPUN Npu-
ycaneGHOro y4acrka.

MNosTOPHOE 3a3eMAeHne HYIeBOTro NPOBOAA Ha BBOAE B 06bEKT 015 TpexdasHbix BBOLOB SBs-
etca obasaTencHeIM, HeoBX0AMMOCTL NOBTOPHOMO 3a36MASHNS HYNEBOr0 NPOBOAHWKA Ha& OQHO-
d)aaHOM BBOAE OnpenennaeTcs NPOeKTNpPOBLLIUKOM.

Tunbl NPOBOSOB U kabeneli, pekoMeHayeMbIX ONK BLINONHEHUA NUTAIOWEN IMHUK U BHYTPUOGb-
€KTHOI 3NeKTPONpPOBOAKY, MPUBeAEH:! B Tabnuue.

BLIBOP NPOBOAOB (KABENEN)

Mecro Basoa
BBOAA ABYXNPOBOAHLIN YETLIPEXNPOBOAHLIA
mapka ceuerne, Mm? Mapka ce4eHne, MM2
Yepes NPH, NPIH 2x6 MPH, NPTH 4x(6 — 10)
CTeHy
" AMPH 2x16 AMPH 4x16
TpYy6O-
cTOlKY ABT, ABTY 2x4; 2x6 ABT, ABTY 4x(4 — 16)
4
f
CAN 2x10; 2x16 CAN 2x[(2x(10-16)]
HPI', BBIN, BPI 2x2,5; 2x4 HPI, BBI, BPI 4x(2,5 — 6)
Saxum TMA-1-1
AHPT, ABBI", ABPI" 2x4; 2x6 AHPT, ABBI', ABPI 4x(4 — 16)
Coxnm Y867 A (Hen3oMpOoBaHHbIl) 2x16; 2x25 A (Hem3onmMpoBaHHbIN) | 4x16; 4x25

AMNPH 2 x40

KabenbHbith HaKOHeYHUK

Tun 16-8-5.4
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ANEKTPOCHABXXEHME XXUNOIr0O AOMA HA BA3E MUKPOIaC

MNAH PACNONOXEHUA MUKPOIM3C OEPUBALUMOHHOIQ TUMA
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1 — 6ROK crCTeMbl perynmposanus; 2 — YCTPOUCTBO BannacTHoi Harpysku, 3 — rugpoanekTpuieckui arpe-
rar; 4 — 3anopHas 3agsuxka; 5 — NoABoAAWNA Tpy6onposoa,; 6 — BoA03abopHOE YyCTPOUCTBO

— B — — ceTb BOAONPOBOAA; ®_ XUNOM AOM;
—— K —— - ceTb KaHanusauum;

@— x036n0K;
— W1 —— — xabenbHas unn BO3AYWHaSR NNHUS

HanpsixeHuem 8o 1 kB @— 3paHve mMukpol 3C
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ANEKTPOCHABXEHUE UHOUBWMOYANbHBLIX XXKUJbIX JOMOB
HA BASE MUKPOIaC

MukporvnagpoanekTpuyeckue ctaHummn (Mrkpolr9C) HOMMHANBHOM MOWHOCTLIO A0 50 kBT peko-
MEeHAYeTCA NPUMEeHATb B Ka4eCTBEe aBTOHOMHbIX MCTOYHUKOB 3EKTPUYECKON JHeprum gns asek-
TpocHabXeHWUst MHAMBUAYANbHBIX XUibiX BOMOB, XyTOPOB, GepMepCckux X03aiCTB U HEGONLLUKX Mo~
CEeNKOB, PacnoONoXeHHbIX B6M3N Manbix pek, Py4Ybes, NPYAOB ¥ HE3HEePreTUHECKUX BOAOXPaHWNLL
npu OTCYTCTBAM LIEHTPaNM30BaHHOMO 3/1eKTPOCHa0bXKeHus.

MukpolF3C MoryT ucnons3oBaTecs Ha BCcen Tepputopun Poccun, HO Hanbonee uenecoobpas-
HbIM SIBNAETCA NpUMEeHeHue UX B FOPHOW 1 NpearopHoi MecTHOCTSX.

JAelicTeyiowme mansie u MUKpol 9C Ha TeppuTopuun Poccuiickoi depepaumm: Kuposckoi obn.,
Pecnybnmkm Anpires, KabapanHo-Bankapckoit Pecny6nvku, Pecnybnvkm Kapenus, Pecriybnviku Toiga,
Kpacuopapckoro kpas, JieHMHrpanckoit obn., KapauaeBo-4epkecckoi Pecnybnvku; a Takke B pec-
nybnukax Mpyaus, Benapycb, Apmenus, Jlateus, YkpavHa.

Mpw ucnonb3osannyu MUKpolrOC Ha paBHUHHOW MECTHOCTH HeOBXOAUMLIM SIBASIETCA COOpYXe-
HWe NNoTHHbI, ofecreynsaioweli HeobxoaumMbii Hanop Bogbl ANR PaBGoTel TYPOUHLI.

Mpu ncnonb3oeaHuy MUKpolr3C B MECTHOCTH, MMEIOLLE YKNOH, paBHbI nnv Bonee 0,04, nocra-
TOUHbIM SIBASIETCH NPOKNaaka AepnBauuoHHoro Tpybonposoaa, o6ecneunBaiowero YacTU4HbIA OT-
BOJ, BOAbI OT OCHOBHOIC pycna peku B 06beMe, Heo6xoaumMom ons paboTet TypOuHbI.

PekoMeHayeTca pasmeliats Mukpol 3C ¢ HOMMHaNLHLIM HanpsixeHueMm 400 B nepemeHHoro
ToKa 4acToroi 50 'y Ha paccTosHun He Gonee 1 KM [0 XMAOro foma. B npoTuBHOM ciydae Heo6-
XOAVIMbIM SBASIETCA COOpYXeHWue TpaHchopMaTopHO NoacTaHumu HanpsbxkeHuem 6 — 10/0,4 kB.

O6opynoBanve yctaHoskun MUKpolr3C ycTaHasnvBaeTcs B CneuvanbHOM 3aKpLITOM Mometle-
HUK, obecneunsaoilieM 3almTy 060pyaoBaHKS OT BO3AeACTBUA aTMOCdepHbIX OCaAKOB U CONHeY-
HOW papuaumn.

Lns cuctem anekTpocHabXxeHws, BLINOMHEHHbIX Ha 6a3e MUKPOIAC, pe3epBHbIV MCTOYHMK 3N1eK-
TPUYECKOW BHEeprv MoXeT He NpegycMaTpyBaTbCs, ecnm cTabunbHas akcnnyaTtaums mukpol 3C
cbecneunBaeTcs B I0GOE BPEMA rofa v He 3aBUCUT OT KIMMaTuieckmx ¢aKTopos.

JornonsuTensHbiMu NpeumyliecTBamm Mukpol 2C aBasioTes akonoruyeckast yactora u obecne-
YeHune BO3MOXHOCTH paboThl B aBTOMaTH4eCcKoM pexume 6e3 ob6cnyxusaiollero nepcoHana.




NPUHLIMNUANBHASA CXEMA MUKPOISC
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G — reHepatop; QF — BoiKIO4aTeNb aBTOMaTUYECKUiA; A1 — BROK cucTemu! perynupoeanms; EK — 6annactHan
Harpyska

B cocras mukpol"3C BxogsaT: ruaposnexTpuueckuii arperart (ruapotypbuHa, yrnosoi Mynbtu-
NAMKaTop, NPOTMBOPA3rOHHOe YCTPOCTBO, reHepaTop, cucTemMa aBToMaT4eckoro ynpasneHus (CAY),
YCTPOWCTBO aBTOMATUHECKOro perynmposaHus, Boao3abopHoe YCTPOWCTBO C Mycopo3afepXusalo-
LM YCTPOMCTBOM, YCTPOWCTBO BO3GY XAEHUSA, 6NoK 6annacTHOR Harpysky.

Mo HanopHoMy TpyBonNpoEOaY BOAA NOCTYNAeT B TYPOUHY U OCYLIECTBASIET ee BpalleHue.

TypGuHa npuBoaMT B AeiicTBuE POTOP reHepaTopa, YCTaHOBASGHHDIA Ha Basy TypOuHbl. CtaTop-
Hble OOMOTKKM reHeparTopa C NOMOLLBIO 610Ka perynposaHua NoAKNIOHaIOTCH K CeTU 31eKTPOCHa6-
XeHus notpedbutens. Bnok peryrmposasns npegHasHaYeH AN COrnacoOBaHUs PEXUMOB BbipaGoTku
3NEeKTPUYECKOW 3HePIrun NyTeM Nogxkn4eHns 6annacrHol Harpyaku.

BannactHast cuctema npeacrasnseT coboi cMcTeMy BO3AYLIHLIX TRYOUATLIX 3AEKTPUYECKMX Ha-
rpeeaveneit (TOHosB).

3awura reHepartopa OT TOKOB KOPOTKOrO 3ambikKaHust 1 Neperpysku BbiNonHaeTcs asToMatuye-
CKUM BbIKNIOHaTENEM C MAaKCUMaNbHBIMUA pacLenuTenaMu, yCTaHOBNEHHbIMU B Tpex da3sax.

Pa3paboTky, cepuitHoe uaroToBneHne, KOMMAEKTHYIO NOCTaBKY, MOHTaX, NMyCKoHanaagyHbie pa-
60Tbl, rapaHTUItHOe U CePBUCHOE OOCNYXUBAHME 3KOAOMMYECKH YMCTbIX MUKPOT 3C MOLUHOCTLIO OT

7.5 no 100 kBT v ruapoarperatoB ansa Mansix NIC eguHnyHoi MowHOCTLIO A0 5000 kBT ocyuec-
TBnsieT AO3T «MHTO UHC3IT».

CPABHUTENbHbLI PACHET 3®DEKTUBHOCTU
UCNoJIb30BAHUA AN3ENBHOW CTAHLIMK (AC) 1 MUKPOIraC

BAPUAHT 1. Micnonb3oBauue muxpol 3C-10

Cpok cnyx6bt Mukpol 3C-10 npn cobniogeHn nNpaewn akcnnyataumm He meHee 10 ner, 7. e.
T= 3650 cyT;

Buipabatnisaemas mowHocTe N =10 kBr;

CyTouHast BbipaboTka anekTpoaHepruy Q. ApW NonL30BaHM SAEKTPOSHeprieil B TeyeHne 16 u B
cytku (t =16 4) n mowHocTM N pasHa:

Q. =Nxt=10«BTx 16 4 = 160 «B1-u.
3a secb cpok T 6yaer 8blipaboTaHO KONMYECTBO 3Hepruv Q.
Q=Q,xT=160 kBr -4 x 3650 = 584 000 kBT-u.

Mpw ctoumocTn mukpol 3C-10 7000 pon. CLLUA, exmovaioiei ueHy mukpol 9C (6000 aon.) m
CTOUMOCTb MaTepuanos n paboT, cBs3aHHbIX C YCTaHoBKO# mukpol C (1000 gon.), cToMmocTb
1 kB1-4 BbipabaTbiBaeMOii anekTposHepru Cr GyneT paeHa:

Cr =7000:584 000=0,012 pon./kBt-4 (1,2 uexra 3a 1 kBt-u).

BAPUAHT 2. Ucnonb3osanme muxpol 3C-50

Cpok cnyx6bi Mukpol'3C-50 npu cobmogeHvn npasun akcrslyatauum He meHee 10 ner, 1. e.
T = 3650 cyr;

BuipabaTtsiBaemast MowHoCcTL N =50 kBT;

CytouHas BbipaboTka anexTposHeprm Q. NpyM NONL30BaHUM BNIEKTPO3Hepruel B TeueHne 16 4
B cyTku (t =16 4)  MmowHocTU N paBHa:

Q. =Nxt=50«Br x 16 4 = 800 Br-u.
3a seck cpok T 6yaeT BbipaboTaHo KONMYecTso aHeprum Q.
Q= Q_ x T =800 kBt-4 x 3650 = 2 920 000 kBT1-u.

Mpu croumocT mukpolrBC-50 35000 gon. CLUA, skriovaloweh LeHy mukpol9C (33 000 gon.)
W CTOMMOCTb MaTepuanos 1 paboT, CBR3aHHLIX C YCTaHOBKOW MukpolrdC (2000 gon.), cTouMoCTb
1 kBT -4 BbipabaTbiBaeMoit anexTposxeprum Cr 6ygeT pasHa:

Cr=35 000:2 920 000=0,012 gon./kBt-4 (1,2 uexrta 3a 1 KBT-4).

BAPMAHNT 3. Ncnonb3osauue AC

Ans suipabotku 1 kB1-4 anektposHeprum B AC ucnonbayetca 300 r au3ensHoro tonamea
(0,0003 1/kBT4).
Mpw ueHe pm3enbHOro Torumea 220 4ON. 33 TOHHY LeHa 3TOro KO/IMYeCcTBa TorviMBa CN_ pasHa:
Cm_= 220 pon. /T x 0,0003 1/kBT 4 = 0,066 non /kBT-y (6,6 ueHra 3a 1 kB ‘).
B pacueTte npusegeHb! TOALKO NPSMbIe PACXOALI Ha TONAMBO NpU UcnonbaosaHum AC ans Buipa-
6071kmn 1 kBT -4 anexTposHeprun. Croumocty AC 1 pabot 06CnyXvBaiowero nepcoHana He yuTeHsl.

BbIBOA: CTOMMOCTbL 3neKTpoaHeprv npv ucnonbaosadun mukpol IC B 5,5 pasa Huxe, yem
npw wcnons3osanuu 4C (0,066:0,012 = 5,5).
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SJIEKTPOCHAB)XXEHME HA BA3E B39Y

BJIOK-CXEMA BETPOSHEPIETUYECKON YCTAHOBKU

1 3 2

BRI
X

A

1 10 Y 7 <D=@>
= ——

1 — BeTpoanexTpudeckuii arperar; 2 — 6A0k ynpasneHms u perynuposaHun; 3 — kabenb-

HaA inHKUA; 4 — pacnpeaenvtenbhbiii nyHkT BIY; 5 — nowmxaiowwii TpaHcdopmarop; 6 —

BbiINpAMUTENb; 7 — aKKyMynaTopHas Garapes; 8 — vwHeepTop; 9 — nepeknovarens; 10 —

BBOOHO-pacnpenenvTenbHoe YCTPOMCTBO XWnoro Aoma; 17 — anekTpuyeckuii sogoHarpe-
BaTenb; 12 — aM3enb-3aNeKTPUYECKUi arperar

ABTOHOMHbIE CUCTEMbI 9/IEKTPOCHABXEHNA,
BbINONHEHHBIE C NCNOJTb30BAHUEM
BO30OBHOBAAEMbIX MICTOYHMKOB 3NEKTPUYECKOIN SHEPTU

Lienecoobpa3HocTb CO3gaHNs aBTOHOMHOM CUCTEMbI ANeKTPOCHaGXeHust, BbINONHEHHOM Ha Gase
BO30OHOBNAEMOrO UCTOYHKKA SNEKTPUHECKOR SHEPry, onpenenseTcs Ha OCHOBaHWM npessapw-
TEeNbHOrO TEXHUKO-3KOHOMUYECKOTro 060CHOBaHNS.

CUCTEMb! SAEKTPOCHABXEHUA,
BbINO/IHEHHBLIE HA BA3E BETPOSHEPIETUYECKUX YCTAHOBOK (B3Y)

Pexomenpyetca npumensatb BAY ans cuctem anekTpocHabXxeHus Xwnbix AOMOB B paiioHax,
MMeIoumMX CpefHeroAoByi0 CKOPOCTb BeTpa He meHee 5 m/c. Boibop nnowanku ans yCTasoBKuW
BETPO3NEKTPUHECKOro arperara cnegyeT npoussoavTb B cootsetcTeum ¢ PLl 52.04.275-89 «Mpo-
BefeH1e u3bicKaTenbLCkux paboT no oLeHKe BeTPOIHEepPreTMHecKnX pecypcoB Afist 060CHOBaHUS
CXeM pasMeuieHus U NPOSKTUPOBaHKA BETROSHEPIreTUYeCKux yctaHosok» u CHulll 11-12-77 «3awm-
Ta oT wyma». [pyn 3TOM cneayeT yuUTbIBaThL, YTO PACCTORHNE OT BETPORNEKTPUHECKOIrO arperara 4o
XUNoro aoma [oMKHO BbiTh He MeHee 30 — 40 M.

Jns o6ecneyeHuns anekTpocHabXeHWeM XUNoro AoMa B nepuoasl ycTaHoBUBLUErocs 6easeTpus
B cocTase BIY npegycmaTpuBaeTCa pe3epBHLIi MCTOYHMK SNEKTPUYECKOH CTaHLMKM — AN3eNibHbIN
3NEeKTpUYeCKuii arperar.

Ha npepcTtaeneHHoi 6nok-cxeme B3Y aBTOHOMHBLIM UCTOYHUK 3NEKTPUYECKOW 3HeprumM ¢ no-
Mouibio 610Ka ynpaBneHus u perynuposaHus u xkabeneii, NOCTaBnsieMbiX B KOMNIEKTE C BETPONEK-
TPUYECKUM arperaTom, NOAKIOHaeTCA K PacnpefennuTensHOMY Wty HanpshxeHuem 0,4 kB.

C noMouwbio noHuXawero TpaHchopmaTopa U BbINPAMUTENS K pacnpefenuTeNbHOMY LTy
(0,4 kB) nogxniouaeTca akKyMynaitopHast 6atapesn. MpeobpazosaHne NOCTOAHHOINO TOKA OT aKKy-
MYNIATOPHOI 6atapen B NepeMeHHbIit TOK HanpsxeHueM 220/380 B BbiNONHAETCA C MNOMOLWbLIO
uHBepTopa.

NepexnioyeHvie Ha pPe3epPBHbLIN UCTOYHUK SNEKTPUYECKON SHEPrn — AU3eibHbI anexkTpoarpe-
rat BLINO/HAETCS C NOMOLWBLIO NaKeTHOro Nepekoyarens.

M36bITOK BuipabaTbiBaeMOol INEKTPUHECKON aHeprm (Hanpumep, 8 HOHHOE BPeMs) UCMONb3YeT-
ca N NPUroToBNEeHUs ropsYyei BoAbl.




BETPOAIPErAT BTH8-8

OBLLWVIA BUA BETPOAIPEATA BTHS8-8

< 8450

A
777 )/ S

1 — BETPOKONECO; 2 — MYALTUNINNKATOP; 3 — reHepatop; 4 — 6nok perynuposaxus (EBP-8);
5 — penyxrop BUHAPO3HLIA; 6 — GawHg; 7 — BUHAPO3L; 8 — KOXYX; 9 — TOKOCLEMHMK;
10 — dynpamenT; 171-pacuyanku; 12 — witopMmoBas nonarka; 13 — pykostka

XAPAKTEPUCTUKA MOLLHOCTWU B 3ABUCUMOCTM OT CKOPOCTH BETPA

CkopocTb BeTpa, M/c 4,5 5,0 6,0 7,0 8,0 8,8 9,0—25,0 | 25,0

MouwHocTb, KBT 0,25 0,8 2,0 3,7 5,9 8,0 8,0 0

TEXHUYECKASA XAPAKTEPUCTUKA

HOMUHANBHARA MOLHOCTD, KBT ...ciiiiiiiiiiiiiiiieieiie st ensecenensensnonos 8
HOMUHANLEHAA CKOPOCTb BETPA, M/C .iivriienivaniiniieeennerieieirerarsnssnnsasssenes 8,8
MakcumansHas pabodasi CKOPOCTL BETPR, M/C....uueiiuinniiieririinaeecaeenennnes 25,0
MuHnmMansHas paboyas CKOPOCTL BETPA, M/C tviciiereirieieriennrenerenseensseenes 4,5
MpegenbHaa CKOPOCTb BETPA, M/C ..vuviiuiiiiiiinieniiieiiriienereneenerensse .. 60,0
HoMMHanbHOE HANMPSKEHNE, B ....c..ociiiiiiiiiiciiiiciirc e cnnreerseesaens 400/230

e F= 103 Fo 1= 1 10 <= T I 1 S TN 50
Foposas BuipaboTKa 3NeKTPUYecKon aHeprum, kBT -y,
npu cpeaHeroaoBoV CKOPOCTU BETpa, M/C:

..............................................................................................

AnameTp sBeTpokoneca, M
KOMMYECTBO NMTOMACTEM .....ccevueemniiirneriencseanesecrierniseressereressesnsronsnnnsssnnes
HomMuHanbHasa yactota BpauieHus, 06/MuH ....
Tvn perynaropa BeTpokoneca

............................................................... UEeHTPoGeXHo-aspoanHa-
MUYECKUA C NOBOPOTOM

nonacrten
CrnoCcO6 OPUEHTALIMM HA BETEP «....viemnerrrenrrraceeaereemiiereersnsernsesserssssnnnasses BUHAPO3HLIA
BbICOTA GALIHM, M .ceueineeiiieiennireectecmeeriessererssrmareeneresessssnsanssnsesssssssssassnse 12
Macca arperarta ¢ 6awHe,krr (663 GYHAAMEHTA) ........cecvrveeeeernncerennnnnns 800

BeTtpoanextpuueckuii arperat tuna BTH8-8 siBnfeTca ropnaoHTanbHO-0CeBOM MALLMHOM, Y KO-
TOPO# NNOCKOCTL BpaLeHuss BETPOKOsIeCca pacnonaraercst nepep, 6awiHeii.

Mpw peiicTeuy BeTpa BpauleHne BETPOKOMECa NepesaeTcst HA BXOAHOW Ban MynbTUNMKaTopa,
CBSI3aHHOr0O C POTOPOM feHepaTtopa. 'eHepaTop C NOMOLLBIO TOKOCHEMHUKA, YCTaHOBAEHHOIO BHYT-

pu 6GawHun BeTpoarperara, un kabenei noaknodaeTca kK 6GNOKy ynpaeneHus v perynMpoBaHus tuna
bBBP-8.

BawHa BeTpoarperara ycTaHasNMBaeTC Ha GyHAAMEHTE M KPEnuTCst C MOMOLLLIO PACTAXEK.

Mpw u3meHeHU HanpaBneHUs BeTPa HOBaA OpVieHTaLMs BETPOKoNeca NpousBoOaNTCS asToma-
TUYECKN C NOMOLbIO BUHAPO3HOMO PefykTopa, HernoABUXHAA YacTb KOTOPOro (3ybuatoe koneco)
XKeCTKO cBsi3aHa ¢ GauwiHei BeTpoarperara, a nogsvxHast 4acTb (KOpNyc peaykTopa) NpUBOaUTCS B
AsvxeHvie BMHAPO3amu. BpauieHne sMHAPO3 NPeKpaTMTCH NPU COBNAaeHUy OCY BpaLLeHsi BeTPO-
Koneca v NI0CKOCTM BPaLeHs BUHAPOS3 C HanpasneHnem BeTpa.
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YCTAHOBKA BETPOAIPEIrATA HA NPUYCALEBHOM YYACTKE

NNAH PABMEWEHNA BETPOSNIEKTPUHECKOIO AIPEFATA
HA NMPUYCALLEEHOM YYACTKE

Wi

Wi

WI

§<"h,] E@E

Il

1 — BeTpOaneKTPUYECKUiA arperar; 2 — 6nok peryavposaHua BBP; W1 — soaayuiHas
nnm kabenbHasn nuHns Hanpsxexduem 0o 1 kB

@-—- OAQHOKBAPTUPHGIA XUNOW [0M; @— 3paHne sHepreTudeckoro 6noka

BeTtpoanektpuueckuii arperart n 65nox ynpasneHus (5BP) yctaHasnusaloTca Ha npuycagetHom
y4acTKe Ha paccTosHUM He MeHee 30 M OT Xunoro goma.

Bnok ynpasneHus, uarotaBnmeaeMbivi Co cTeneHbio 3awutsl IP56, yctasasamaeTcs Ha CToiikax
pPSAoOM C BETPOINEKTpUYeckuM arperarom. OctansHoe 060pyaoBaHue BEeTPOSHEepreTM4ecKon ycTa-
HOBKU (BbINPAMUTESb, MHBEPTOP, aKKYMYNATOPHbIe 6arapen u Ap.) yCTaHaBAMBASTCS B OTASNBHOM
3paHUM aHepreTU4eckoro 610ka COBMECTHO C Pe3ePBHbLIM MCTOYHNKOM 3MIEKTPUYECKOH SHeprum —
Av3eNbHbiM 3NEKTPUYECKUM arperatom.

Kabenstas nunmna ot 6noka BBP 0o sHepreTuyeckoro 6noxka MoXxeT NPOKNaabiBaTsCA B 3emne,
B TpaHuee Ha rnybuHe 0,7 M OT NIAHVPOBOYHON OTMETKH 3eMAU UAKM OTKPLITO B CTaNbHOW wnn
nonuaTUNeHoBo Tpybe Ha ckobax Baons 3a6opa.

OT aHepreTndeckoro 610Ka 40 XUAOro BOMA NPeAyCMaTPMBaeTCs NPOKNanka ABYX BO3AYLUHBIX
JIMHWIA, OpHa U3 KOTOPbIX NOGKAIOYASTCA K BBOAHO-pacnpeneinTensHoMy YCTPORCTBY XMAOro AoMa,
a pyras — K BOOHarpesarenio.

BoapayiiHble AMHWUK BHINOAHAIOTCA U30AMPOBAHHLIMK NPoBOoAaMK. PaccTosHue oT NPoBoOAOB A0
NetlexoaHbIX A0PoXeK AOMKHO BbiTh He MeHee 3,5 M.

CeueHue Xunbl M TUN NPOBOAOB crnenyeT BuGUpaTh B COOTBETCTBUM C PEKOMEHOALMAMM, Apu-
BeAEHHbLIMW B «PYKOBOZSALMX MaTepmanax no SNeKTPOCHatXeHNIO MHANBUAYANbHBIX XWAbIX JOMOB,
KOTTeMKeW, gayHbiX (CaaoBbix) AOMOB M OPYIHUX YACTHLIX COOPYXEHWI»,

BBOAbL! B XWNoOW LOM U B SHepreTuH4eckuit 610K BLINONHAIOTCA Yyepes TpybocToiiku. Mpumep
BbINO/IHEHWS BBOAOB Yepes TPybocToliku npuseneH B paspene 43C.

B 3paHuM 3HepretTuyeckoro 610Ka akKyMynsTopHbie 6atapen pasmellaloTcs Ha crennaxax B
OTAENbHOM romeLleHun, 060py0BaHHOM NPUTOYHO-BLITSKHOW BEHTUNRLMEN. EMKOCTL akKymyns-
TOPOB BLIBMPaEeTCs U3 ycnosus obecreyeHns aNeKTPoCHaBXeHNeM XUNoro AoMa B TeueHne Tpex
4acoB.




ANEKTPOCHABXXEHME XUJI0IN0 [ OMA HA BA3E COY

PASMELLIEHWE COJTHEYHOW BATAPEM HA KPOBJIE XWTOMO JOMA

4z

1 — 10XHBIV cKaT xpbliy; 2 — conHevHas Garapes; 3 — nNOMeLleHue ON3eNbHON
anexrpoctaHumu; W1 — kabenbHas unv BO3gywHas anmHva Hanpsxernem ao 1 kB

BONEKTPOCHABXEHUE UHANBUAYAJIbHBIX XWNbIX AOMOB
HA BA3E COJTHEYHbIX ®OTOINEKTPUHECKUX YCTAHOBOK

Conxeyxbie doToaneKTpryeckme ycraHosku (CDY) npumeHsioTcs Anst aBTOHOMHOIO OcBelle-
HWs1, INeKTponNuTaHns 6uITOBLIX NPUGOPOB NOALEMA BOALI B PeruoHax, PacnonoXeHHbIX I0xHee 50°
CeBepHOW LMPOTH. 3TN YCTaHOBKM B Poccnu NpeanoyTuTesibHO UCNOMb30oBaTh 8 ACTPaxaHCcKoMn,
Bonrorpapckoit, Poctosckoi v YutnHekoin obnacTax, B KpacHogapckom v MpuMOpcKoM Kpasx, a
Take Ha CeBepHom Kaskase, B pecnybavkax OarecTtaH, Kanmbikus, Bypatus u Thisa.

B dexTnBHOCTL ncnonesosanna CPY onpegensieTcss MHTEHCUBHOCTBIO COHEYHOTO U3NYy4YeHus
¥ KnUMaTUudecKumMm yenosusmu. Nepeoe, rnasHbiv 06pasom, 3aBUCUT OT reorpadpuyeckomn LUMPOThI
MEeCTa, a BTOpPOe XapakTepusyeTcs YAC/IOM COAHEeYHbIX gHel 8 roay.

ConHue KaK UCTOUHMK 3HEPri UMEEeT BLICOKYIO CTabnALHOCTb. OQHaKO 3aKOHOMEPHOCTHL ABU-
XeHus 3eMnm ApMBOANT K NOAO0BbLIM, CE30HHLIM ¥ CYTOYHbLIM KOﬂesaHMﬂM B NOCTYNNeHnn ConHe4-
HOW papuaumu. Kpome TOro, KONMYECTBO NMaCMypPHLIX AHEN B HALEM CeBEPHOM NoMyuiapui yBenm-
4YMBAETCH B OCEHHE-3VUMHUI Nepuoa. 3TO NPUBOAUT K TOMY, 4TO MOCTYN/IeHne CONHEYHON pagua-
LMK, a CNeaoBaTeNibHO U BLIpaGoTKa 3nexTpoaHeprum Ha CAOY, U3MEHAETCs B LWMPOKUX Npeaenax:

oT 6 kBT-4/M2 B BECEHHU UNW NETHWI COMHEYHLIN AEHb;
80 0,1 kBT -4/M2 B 3uMHUIT NaCMYPHbI AeHb.

Heo6xopnmo yunThiBaTh, 4to COY npuHLMnMantHo He MoryT paboraTh B TeMHOE Bpems CYTOK,
noaToMy npu Buibope COY 8 KauecTBe MCTOUHMKA 3MEKTPOCHAGXEeHMst NPUXOAWTCS NPUHUMATL BO
BHUMaHWe UMKINYHOCTL ee paboThl.

UenecoobpasHo ucnosnbaosats CHY B kaueCTBe Pe3epBHOIO UCTOYHUKA 3AEKTPUHECKON 3Hep-
MU NPU HANUYMKA CeTel LeHTPaNM30BaHHOTO 3/1EKTPOCHAOXEeHN N B KaueCcTBe pe3epBHOro UCTou-

HYKA NS aBTOHOMHbLIX CMCTEM INIEKTPOCHatXeHUs, BLINOMHEHHbIX Ha 6a3e An3entHLIX aneKTpoar-
peraros.
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DOTOINEKTPUHECKUE MOAYITU

COCTAB ®OTOIEKTPUHECKON YCTAHOBKMN

N

/7

/7
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=aw.
NV

1 — conHeuxas H6atapen; 2 — 3apaaHOe YCTPONCTBO; 3 — akKymMynsiTopbt; 4 — WHBEPTOP;
5 — anexTpONPUeMHUKA

YCTPOWUCTBO dOTOINEKTPUHECKOIO MOAYNA

71 — repmeTuK; 2 — CTeKno; 3 — repMeTUsupyloulas CTeHKa; 4 — CONHeYHbIE SNEeMeHTH;
5 — aawuTHas nneHka; 6 — Kopnyc

COY cnepyeT pasmelatb Ha Haubonee MHTEHCNBHO M QAVTENLHO OCBELLIAEMOM MecTe npuyca-
nebHoro yyactka.

LienecoobpasHuiM aBnseTcs pa3meileHne COY Ha 10KHOM HE3aTEeHEHHOM CKaTte KPOBAn Xuno-
ro fioMa, 4YTO NO3BOMUT COKPATUTL AMHBI COSAUHUTENbHLIX Kabenel y NPOBOAOB, YMeHbLUNTL 06b-
€M K 3aTpaThl Ha MOHTaXHbie paboTbi U AACT BO3MOXHOCTL UCMO/L30BaTL OCBOBOAMBLIYIOCA MO-
nesHyio nnowaab NpuycagebHoro yyacTka ana apyrux uenei.

Komnnekt COY skniouaeT: conHevnyio 6arapeio, 3apsaaHoe YCTPONCTBO, aKKyMynsiTOpbi ¥ UH-
BEPTOp.

ConHeyHana HGatapes cOCTOUT U3 GOTOINEKTPUHECKUX MOAYNeit, KaxXabii N3 KOTOPbLIX BbINOSIHEH
B BUAE naHenu, 3aKnio4eHHOW B anioMUHMEBbLIA Kopnyc. MaHent npegcraenseT coboii doToanek-
TPUHECKNA reHepaTop, COCTOAWMIA U3 CTEKNSIHHOW NanTbl, C ThiNbHOMA CTOPOHbLI KOTOPOI Mexay
OBYMSI COSIMU FepMETUSUPYIOLLEN MJIeHKU PasMelleHbl COIHEYHbIe SNEMEHTb!, 3NEeKTPU4YeCKH CO-
eouHeHHble Mexay coboit MeTanimdeckumMu WwHamu, HuxHuid Cnoil repmMeTuaupyiowe nneHku
3aumileH OT BHELWHWX BO3AENCTBUI CNOEM 3alMTHON nneHku. Topubl NaHenn 3akmoveHsl B amo-
MMHUEBYIO OKaHTOBKY W 3alUMLUEHbl FepMETUKOM.

K BHyTpEHHel CTOpOHe MOoAyJist IPUKPENneH cneuuancHbiil AMoaHb GAOK, NOA KPLIWKOW KOTO-
pOro pasmeuleHbl TPM SNIeKTPUHECKNX KOHTaKTa («+1» — nmoCoBbLIN BbIBOA, «2» — BLIBOA, CpeHen
TOUKM Ueny, «3»— MUHYCOBbLIN BHIBOA), NpeAHasHayeHHbie Aia noaxnoyedns moayna. Ha kopnyce
MOAYNSA UMEIOTCA OTBEPCTUSt ANA ero KpenieHus.

Mopaynu npeaHasHa4YeHbl K 3KChAyaTaumm npu:

Temnepartype oKpyXalolero Bosayxa ot muHyc 40 °C no nnioc 40 °C;
OTHOCWUTENLHOM BAaXXHOCTU Bo3ayxa (npw t = 25 °C) —ao 100 %;
atmocdepHom pasneHum 84 — 106,7 xla.




TEXHUYECKASI XAPAKTEPMCTUKA ®OTOINIEKTPUYECKUX MOAYIENA

KPEMNNEHUE ®OTOINEKTPUHECKMX MOAYSIEN HA KPYTOM CKATE KPOBNU

1 — $oToanekTpu4eCcKnii MOaynb; 2 — onopHele 6anku; 3 — Kposns

BT MansHoe HO®e xopna A menee, A
MC-110 10 17 12 21 0,61 0,82 1,8 340x340x21
MC-215 15 17 12 21 0,88 1,00 2,3 400x400x21
MC-325 25 17 12 21 1,60 2,01 5,0 1080x287x38
MC-330 30 17 12 21 1,80 2,01 5,0 1080x287x38
MC-435 35 17 12 21 2,14 2,30 7,0 985x450x38
MC-450 50 17 12 21 2,94 3,21 7,0 985x450x38
MC-550 50 28 12 36 1,84 2,01 7,2 1080x463x38
MC-655 55 17 12 21 3,40 4,02 7,5 1080x550x38
MC-660 60 17 12 21 3,68 4,02 7,5 1080x550x38
MC-665 65 17 12 21 3,96 4,02 7,5 1080x550x38
MC-755 55 16,5 12 20,4 3,40 4,02 8,0 1251x463x38
MC-760 60 16,5 12 20,4 3,68 4,02 8,0 1251x463x38
MC-765 65 16,5 12 20,4 3,96 4,02 8,0 1251x463x38
MC-870 70 17 12 21 4,28 4,60 8,9 1150x537x38

ONOPA N5t KPEMJIEHWSA ®OTOJNEKTPUYECKMUX MOAYNEN
HA NONIOTOU KPOBJIE XWUJI0IM0 AAOMA

DoTOBNEKTPUYESCKME MOAYNN COXPaHSAIOT paboToCnocoOHOCTL NOCAE BO3ASHCTBUA COAHEUHON
pagvauvn ¢ MHTerpanbHO NAOTHOCTBLIO CBETOBOIrO NOTOKa He Gosniee 1125 BT/M2, B TOM unucne npu
NIOTHOCTY NOTOKA YNbTPahuoNeTOBOM YacTu cnekTpa 68 BT/mM2 (npu anvHe sonust 280 — 400 M) u
B YCNOBUSIX AOXAS MHTEHCUMBHOCTLIO 5 MM/MUH, CONSHOIO TymaHa, CHerosoM y roslo/ieQHo-BeTpO-

‘BOW Harpysku go 2000 MMa.

Cpok cnyx6bl moayneit He meHee 20 nieT, rapaHThiAHbiA cpok — 10 ner.

OCHOBHbIE TEXHUYECKME XapaKTepucTyKu GOTOSNSKTPUYECKUX MOAYNeN, CepuiiHO Bhinyckae-
Mbix 3aB0AOM «CartypH» (r.KpacHoaap), npviBeaeHst B Tabnutie.

KpenneHue $OTO3NEKTPUHECKMX MOAYNEH Ha KPOBAE AOMa BLINOMHAETCS C MOMOLUBLIO CheLm-
anbHbIX ONOp.

Ons kpennenus moaynei Ha KPYTbiX ckaTax KPoBAv NPUMEHAIOTCS ONOPbi B BUAE NPOAOMLHBIX
6anok, BLINOAHEHHbLIX U3 aNIOMUHUEBOrO NPOGUAA UM AEPEBAHHLIX GPYCLEB.

Onst kpenneHns GOTOBNEKTPUHECKUX MOAYNEN HA NIOCKMX KPLILLAX MPUMEHSIIOTCS Perynmpyio-

wue onopbl, NO3BONAICWNE USMEHATL YIOJi HAK/IOHA MOAYNEN MO OTHOLLEHUIO K rOPU3OHTaNbHON
MNOCKOCTKU KpoBnn.

Pexunm COY — unknuyeckuit C NEpUOAOM B OGHU CYTKM.

MoiyHocTe COY — BriGupaeTca na ycnosmii 0GecneyeHnsi MakCUManbHOMO AHEBHOTO 3NeKTPOo-
noTpe6neHns Xnnoro Aoma 3a NOAYHACOBON MAKCUMYM Harpysku n obecnieuenus 3apana aKKymy-
NATOPOB, 32 CHET pa3psafa KOTOPLIX BLINOAHAETCH ANEKTPOCHabXeHne B TeMHOe BpeMA CYTOK.
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ONEKTPUHECKASI CXEMA JJIEKTPOCHABXEHUA HA BA3E COY

CXEMA DNEKTPUHECKAS NMPUHLIMMUMANBHASR 2JIEKTPOCHABXEHUS

XKWUNoro AOMA HA BA3E Coy

24
+
Tpynna ocseileHus
BeogHo# wmToK ? ? P
. MaketHuin  CueTumk nmgj ) ]
I suiknioyatens  CO
uz ! __j _ PosetvouHan rpynna

112

N e o . oo o—-

| S —— v ——

R

‘ | dnekTponpUeMH1KK
! 18! . CTauvoHapHLIe
L T BHyTprobbekTHbe
GB — e e 2 3NEeKTPONPOBOAKN

G — conneunas 6atapes; GE — dboTtoanexTpuyeckuin Moaynb; GB — akkyMynaTopHas 6ata-

pesi; QS — BbikOYaTens; AS — 3apsagHoe yCTPONCTBQ;

UZ — nHsepTop

C nOMOLLBIO 3aPARHOTO YCTPOiiCTBa 06ecneunsaeTcs KOHTPOb 3a NMPoUeccamy 3apaaa u pas-

PAAA aKKyMynsiTOPHOM YCTaHOBKU, OOHOBPEMEHHO 3apsiaHOe YCTPOWCTBO BLINOJIHAET 3ailuTy aKKy-
MYNSITOPHOI YCTAHOBKW OT Neperpysku.

ConHeuHast 6atapes, cobpaHHas n3 GOTOINEKTPUIECKUX INEMEHTOB, SIBASIETCH UCTOYHUKOM MOC-
TOAHHOrO ToKa. [peobpa3oBaHne NOCTOSHHOrO TOKa B NEPEMEHHbI TOK HanpshxeHuem 220 B, yac-
TOTOM 50 MY BLINOAHAETCH C NOMOLLLIO MHBEPTOpPA.,

Tun vHBePTOpPa U ero TEXHUYECKVe XapakTepucTUKK ABASIIOTCA MCXOAHLIMY faHHbIMU, onpeae-
NAOUMU OCHOBHbIe NapameTpbi CDY, BbIXOAHOE HanpsixeHue ConHevHon 6arapewn, HanpsaxXexue
aKKyMY/ISITOPHOM YCTRHOBKM, KOHCTPYKUMIO M MOLLIHOCTE 3apsaHOrO YCTPOMCTBa, CeYeHUe Xun npo-
BOAOB U Kabenb 1 T1.4. HomuHanbHoe Hanpsixexne doToanekTpuieckoro moaynst 12 B.

Kak npasuno, conHeuHas H6atapes npuMeHAeTCs C BbIXOAHBIM HanpspkeHuem 24 vnn 48 B noc-

TOAIHHOI O TOKa, YTO NOAYYaeTCa 3a CYeT NocsiefoBaTeibHO-NapannenbHoro coeauHeHns GoToanek-
TpUiYeCKux 31eMeHTOB.




TOPIrosbin 4OM

“MHXEHEPHOE OBOPYQOBAHNE"

Toprosbiii Aom “MixeHepHoe obBopyaoBaHHe” — NPOEKTHO-CTPOMTEABHAS
(prMa, OCYWECTBARIOWAA CTPOUTEALCTBO <MOA KAIOY? CUCTEM H OTACAbLHbLIX
CoOpyXeHnH BOAOCHaOXeHMS, KaHaAM3auuM, TenAocHabxewus, 3AeKTpocHal-
JKeHusi U ra3ocHabxeuus.

CosmectHas pabGora npoexTu-
POBWMKOB, MOApa3AeAeHHA KOM-
nAexTaunMy obopysoBaHnem, Crpo-
nreae, MOHTOKHHUKOB M HaAAAYH-
KOB 1IpM TeCHOM KOHTaKTe C 3aBo-
AamM ¥ UpPMamK — NPOM3BOAM-
TeAsMHn obopyaoBanus obecneun-

KAHASIM3ALIIOHHAA HACOCHAR CTAHUUA
NPOU3BOAUTENBHOCTBIO 400 Mm3/y
(NpoaoNXMTeNbHOCTL CTPOUTENLCTBa — 4,5 Mecaua)

CeroAHst Mbl MOXeM 3asBMTb, YYO BU3HTHOW KapToukoh M “amuom” Topro-
BOr0 Aoma SBASIIOTCH IIECTb BLIMIPAHHLIX ¥ PEaAM3OBAHHBIX MEKAYHAPOAHBIX
TEHAGPOB Ha CTPOMTEABCTBO CHCTEM HHXXEHEpHOro obecrieveHMs B TOPOAKAX
AAR BOEHHOCAYXKAMHMX, BLIBOAMMBIX U3 Fepmanumn (noceaxu Ulaiikosxa, Myan-
#o, Hoso-Cmoauno, Mapuroeka, Eavus, Boryuap).

YCTAHOBKA O4YNCTKWM BLITOBLIX CTOYHLIX BOA
NPOU3BOAUTENBHOCTBIO 200 m3/cyT
(NpoaoXUTEALHOCTL CTPOWTeNLCTBa — 3 Mecsaua)

BaeT BO3MOXHOCTb B CXKaTble Cpo- Baxbim ycroBuem KoHTpaktos Toprosoro Aoma “Mieneproe oGopyao-
ku (o 3 a0 15 mecsiues) ocyulec- Banue” ABASETCA BblAa4a MM 3aKa3unKy OGaHKOBCKOW rapautuu Ha BO3Bpar
TBUTb TNPOEKTUPOBaHKE, COMAACO- MOAYYaeMOro aBaHCa W BbLIMOAHEHHE B CPOK OOS3aTeAbCTB, ONpPeAeAeHHbIX
BaHME C OpraHam Haa3opa, CTpo- KOHTpaKToMm.

HTEALCTBO U CAavy ODGBLEKTOB B 3K-

CrAyarauMio.

O4YUCTHLIE COOPY>XEHNS BAMA3YYEHHBIX CTOYHbIX

BOA4
MPOU3BOAUTENBHOCTLIO 10 n/c
{NPOACIXMTENLHOCTH CTPOUTENLCTBA — 6 MecaueB)




AecaTku 06beKTOB COOpYXKeHbl TOProBbiM AOMOM 3a fOCAeAHMe 5 AeT no
3aKasam POCCHHACKHX opranmnsaumnii. Cpeau HMX: KOTeAbHble HeGoAbuioH momm-
HOCTH, OYHCTHbIe COOPYXeHMs XO3RHCTBEHHO-OLITOBBIX M AMBHEBBIX CTOKOB,
BOAONPOBOAHbE COOPYXEHWs, BKAIOUYalOUwMe BOA03a0Opbl M CTaHUMM OYMCTKH
APHPOAHBIX BOA, COOPYXKEHWS OUUCTKM HedbTecoAepkauX CTOKOB, KaHaAW3a-
UMOHHbBIE W BOAONPOBOAHbIE HACOCHbIE CTaHUMM, TPAHCGOPMATOPHbIE MOACTaH-
uum, LITT1, Boaonpososnbie, KaHaAM3aUMOHHbIE W TENAOBble CETH, CUCTEMBI
HApPY>KHOTO OCBelleHHs], AOPOTH.

COOPYXEHUS OGE3XENE3UBAHWSA NMUTLEBOW
BO[b C HACOCHOWM CTAHUMEN Il MOABLEMA
NPOUSBOLUTENBHOCTBLIO 10 000 m3/cyT
(NpoOOOKMTENBHOCTL CTPOUTEALCTBa — 1 rog)

Cxatbie CpPOKH, BHICOKO® Ka4eCTBO CTPOMTEALCTBA M FapaHTHAHOE COAEpXa-
Hue oObexToB B Teuenne 1—2 Aer, B nepnoA Kotopbix Toprosuiii Aom “Uinke-
Hepioe oOGopyaoBatmue” 3a CBOH CHET YCTPAHSET HEMOARAKM, NOCTaBASET Obic-
TPOM3HAMMBAIOWMECR ACTAAM M MATEPHaAbl, 3ameHsieT BbilieAlliee M3 CTpost
oGopyaosanue, obecnieunBaloT AOBEpHE 3aKa3uMKOB M GbiCTpoe pemienue Bcex
BOMPOCOB, BO3HUKAIOWNX NPH IKCMIAYaTaunu 0OveKTOoB.

OYUCTHLIE COOPYXEHMS! BLITOBLIX CTOYHBIX BOA
IPOU3BOAUTEALHOCTLIO 17 000 M3/cyT
(NPOAOMIKXMTENLHOCTL CTPOUTENECTBa — 1,5 ropa)

Cneunarnctst ToproBoro Aoma “Minkeneproe oGopyaoBatie” MaKcuManb-
HO MCTIOAB30BAAH ACCRTHACTHAMH HAKOMAGHHDIA ONLIT B 0OAACTH APOEKTHPOBa-
HUR ¥ CTPOHTEABCTBA CHCTEM MiDKEHepHOro obecnievenust, onbir paGothi moc-
ACAHHX AET B YCAOBMAX POHIHOYHON IKOHOMMKM NPU COCTABACHHM aAbGOMa
TEXHUYECKUX pemieiif AR NPOEKTHPOBaHUS “ABTOHOMHbIE CHCTEMBI HIDKEHEp-
HOro OGOpYAOBaHHS OAHOKBAPTHPHBIX M GAOKMPOBAHHBIX MHMALIX AOMOB” M
katanora “Poccuiickoe M 3apyGexHoe oGopyaoBaHWe, peKOMEHAYEMOE AAS
CTPOMTRALCTBA CHCTEM BOAOCHAOX@HMS, Kanaausaumm, TenrocHabxenus, rasoc-
HabeHHs u 3aexTpocHabxkeHnn”.

Mpesunaent Toprosoro Aoma
“Unxeneproe obopysosauue”,

YACH-KOPPECTIOHASHT XKuAHIHO- \{\w M
KOMMYHaALHOH AKasemuu

AU Kynaxosuu
Texunuecknit AupexTop

U.1.Ceepanos

—




BHUMAHUE!

Nucbmom lNocctposa Pocenu ot 15 anpensa 2003 r.
Ne HK-2268/23 cooGuwaetca cnepyouiee.

OduumanbHbiMK n3naHnammn MoccTpos Poccuu, pacnpocTpaHgeMbiMy Yepes pos-
HUYHYIO CeTb Ha BYMaxXHOM HOCUTENE U UMEIoWMMK Ha 0BNoXke M3naHua COOTBEeT-
cTBYIOWMIA ronorpadmyeckuin 3Hak, SBASIOTCH:

CNPaBoyHO-UHGOPMAUMOHHbIE N3aanus: «MHPOPMALMOHHLIR HI0NETEHb O HOP-
MaTUBHOM, METOANYECKON 1 TUNOBON NPOEKTHOM AOKYMeHTauMm» n Mepeyerb «Hopma-
TUBHBIE M METOANYECKUE AOKYMEHTLI N0 CTPOUTENLCTRY», U34aBaemMble rocyaapCTBeH-
HbIM YHUTa2pHbIM nNpeanpuatveM «<LleHTp NpoekTHOW npoaykuvu B CTPONTENLCTBE»
(YN Unmj, a rakke Hay4HO-TEXHUHECKURN, NPON3BOACTBEHHLIN MNNKOCTPUPOBAHHBIN Xyp-
Han «bionneTeHb CTPOUTENLHOR TEXHUKK» 3naTensCcTea «BCT», B KOTOPLIX NyGAnKyeTca
MHbOPMaLMs O BEEAEHUN B AENCTBUE, M3MEHEHUU 1 OTMEHe deaepanbHbiX U TeppuTo-
puanbHbIX HOPMATUBHbIX JOKYMEHTOB;

HOPMaTVBHAa U METOAMYECKas AOKYMEHTauus, yTBepxaeHHas, CornacoBaHHas,
onobpeHHas unu BBeaeHHas B aencrene Focctpoem Poccun, napgasaemag MNYN LN,

Toprosbin oM «<UHxeHepHoe oBopypoBanue»

ABTOHOMHDIE CUCTEMbI MHXEHEPHOIO
OBOPYLOBAHUA XWJIbIX AOMOB
¥ OBLECTBEHHbIX 3JAHUNA

TEXHUYECKWE PELLEHUA

OtseTcTBEHHbBIW 3a BbINYCK B.H. KannHuH
3aB. vaa. ota. /1.d. Kanununa
Pepaktop /1.H. Ky3smuna
TexHunyeckue pepakTopsl: /1.5. Monosa, T.M. Bopucosa
KoppekTopbl: U.H.[pavesa, N.A. PazaHuesa
KomnbiotepHas sepctka: E.A. Mpokogresa, T.H. AnaeHko

MoanucaHo B nevats 17.09.98. ®opmar 60x84/,.
fevarts odcerHan. Yen. neyv. n. 27. Tvpax 100  3x3. 3akasz Ne 2329

PegepanbHoe roCyAapCTBERHOE YHUTAPHOE NPEANPUATHE
«LleHTp NPoeKTHON NpoayKuun 8 cTpouTenscree- (OIYN LAM)
127238, Mocksa, Amurposckoe w., 46, kopn. 2.

Ten/dakc: (095) 482-42-65 — npuemnas.
Ten.: (095) 482-42-94 — oTaen 3akasos,
{095) 482-41-12 — npoexTHb OTAEN;
(095) 482-42-97 — nNpOeKTHbin kabuHer.
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