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2N MVALTEC

[TpakTHyeckue BONpPOCHI
NOKBaApPTUPHOro yyeTta
TEnJ0BON 3HEepPrun Wu

®egepanbHbiM  3aKoHoM N2 261-®3 ot
23.11.2009 (B pegakuymmu 20.12.2014 r) «06 aHep-
rocbepexxeHUn U O MOBbILIEHUN IHEPreTN4ecKon
ahpcheKTUBHOCTH» YCTaAHOBMIEHO, 4TO «MHoOro-
KBapTMpHble AOMA, BBOAUMbIE B 3KCMlyaTaLuto
c 1 anuBapsa 2012 roma nocne ocyu,ecTBieHUs
CTPOUTENBbCTBA, PEKOHCTPYKLUK, [ONKHbI ObITh
OCHalleHbl AONOSIHUTENIbHO UHAUBMAYaNbHbIMU
npubopamm yyeTa WUCMNONb3YEMOW TEMNIOBOW
aHeprun...» (cT1.13 n.7).

Ansa Toro, yTo6bl 3TO NONOIXKEHNE He BOCNPH-
HUManocb, KakK pApyXeckKkas peKOMeHBauus,
B 3aKOH BKJIIOYEHbl M WTpagHble CaHKLWUU
(cT.37 n.3): «HecobniogeHne npu nNpoekTu-
poBaHUK, CTPOUTENbCTBE, PEKOHCTPYKLUW,
KanutaJibHOM peMOHTe 3[aHui, CTPOEHUN,
COOpYXeHUN TpeBOBaHUN  SHepreTUYeckomn
9 eKTUBHOCTH, TpeOOBAHMUIN UX OCHALLEHHO-
cTM npubopamMu yyeTa WUCNOSb3yeMbIX 3Hep-
reTM4eCcKMX pPecypcoB — BJleYeT HaJloXeHue
agMWHUCTPATMBHOrO wWwTpada Ha [OJIKHOCT-
HbIX N1y B pa3Mepe OT ABaguaTu TbiCAY A0
TpUALaTK Tbicsd pybnen; Ha N1L, OCYLLEeCTBSA-
IOWMX NpeanpuHUMAaTENbCKYO AeATeNbHOCTb
6e3 ob6pasoBaHuA HOpUANYECcKoro nuua, — oT
copoka TbiCAY A0 NATUAECATU Tbicay pybnen;
Ha PULNYECKUX NNL, — OT NATUCOT ThICAY A0
LWecTUCOT ThbicaY pybnen».

Mpu 3TOM B 3KcnjyaTauyuio Takoe 3[aHue
NPUHATO BCE paBHO He OyaeT, 4O OCHALLeHUs
TpebyemMbiMKu Npubopamm y4yéTa.

3aKoH 3aKoHOM, Ho nwb6ou XxuneL MHoro-
KBapTUPHOro foMa M cam MpeKpacHo 0COo3-
HaéT, 4YyTo nNaTuTb ropasfo BbirogHee 3a
chakTMyecku noTpebneHHble 3Hepropecypchl,
a He no 3arafjo4HOMY ycpefHEHHOMY HopMa-
TUBY. 3TO [OKasan YCMewHbIn OonbIiT NoBab-
HOM YCTAHOBKW KBapTUPHbIX BOAOCYETYMKOB.
YenoBek cTaJl MOHMMATb, 32 YTO KOHKPETHO OH
NNaTUT U KaKk OH MOXEeT 3Ty OonnaTy CHU3UTb,
orpaHuuyme noTtpebneHve BoAbl. A TOT, KTO U3
ynpsAMCTBa WU NEHN BCE Xe He yAocyXuncs
yCTaHOBUTb y cebsl B KBapTUpe BOLOCUYETUMKMY,
Ha NIMYHOM KowersnbKe y6enunacs B NOPOYHOCTH
CBOEro peleHus, Tak Kak KoadhdUUMeHTbl K
TapudamM ansa Takux «ynpsiMuUeB» CTaNu Hey-
MOJIUMO pacTu.



O[HaKo, ecnv ¢ KBapTUPHbIMK NpuBopamu y4éTa
BOAbl A€o 06CTOUT [OCTAaTOYHO MPOCTO, TO YYET
KONMYecTBa TEMJIOBON SHEPTUU Ha OTOMJIEHWE KBap-
TUPbI He BCcerga Tak 0fAHO3HaYeH.

Jleno B TOM, YTO C COBETCKUX BPEMEH B «MHOro-
aTaxkax» npeobnagaroT BepTUKanbHble O4HOTPYO-
Hble (CTOSKOBbie) CUCTEMbl BOLSIHOFO OTOMEHUS
(puc.1). Kak camble fpelieBble M rUapaBiMYecKu
YCTOMNYMBbIE OHU BbITECHWUIN BCE OCTallbHble TUMbI
CUCTEM BO BpeMeHa MacCOBOro XWSIULLHOIO CTPOU-
TenbcTBa.

[ByxTpy6GHble BepTUKalbHble CUCTEMbI (pHUC.2)
TOXe [OBOJIbHO YacTO BCTPEYAKOTCS, HO U OHU AfiA
uenen NOKBapTMPHOro y4yeTa TEMJIOBON 3HEPrumn Ha
OTOMJIEHNE MAJIO NPUIOHbI.

pr.qHOCTb yyeTa Ternsia npu BepTUKAJIbHbIX
cXeMax COCToOMT B TOM, U4YTO 4epe3 OfHy
KBapTUpy npoxoaut He OAWMH, a HEeCKOJIbKO

CTOSIKOB OTOMJIEHMSl, K KaXpomy U3
KOTOpbIX MPUCOEAVHEH OOUH WM HECKOJIbKO
oTONUTENbHbIX NPUGOPOB.

CtaBUTb Ha KaXfAbll CTOAK TenaoCYeTUYnK
HaKagHoO, fa M LOCTOBEPHOCTb MOoACYeTa KO-
yecTBa TEMJIOBOM 3HEPrUM BeCbMa COMHUTESIbHA.
Moyemy? Jlerko 06bSICHUTL Ha NpUMepe.

JonycTtum, yepes KBapTUPbl 25-3TaxXHOro XUIoro
OOMa NpoXoAuT CTOAK OAHOTPYOHOM cucTeMbl, K
KOTOPOMY Ha KaX[OM 3Taxe MpUCOedUMHEH pagu-
aTop, KOMMEHCUPYIOWMA pacyeTHble TenaonoTepu
nometteHna Qp= 1500 BT.

HeTpypHO cocumTaTb, 4YTO PpacyéTHbIN pacxon
TenJIOHOCUTENSA MO CTOSAKY COCTaBUT:

_NO, 25-1500

G -
cAt  4187-20

= 0,448 kr/c,

Mepenag Mexay TemnepaTypoil NOCTYNatoLLeEro 1
YXOAALWEro C 3Taxa TeNJIOHOCUTENA COCTaBUT:

A
=220 _ggec
N 25

Ho aToT nepenag crnpaBenivB TOJNIbKO A1 pacyeT-
HOM TeMnepaTypbl HapyXHoro Bosayxa (Hanpumep,
-30 °C), KOTOpbIX, KaK Mbl MOMHMM, NPOAOJSIKAETCS
He 6oniee 5 CyTOK B Te4eHMe OTONUTENbHOro Nepuoa
B 200 cyToK, T.e. He 6onee 2,5% Mo BpemeHMu.

Puc. 1 OgHOTpyGHble BepTUKaNbHbIE CUCTEMDI
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Puc. 3 pachuk 3aBUCMMOCTU Nepenaga Temnepatyp
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Puc. 5 Pacnpegenuten CTOUMOCTH

=Y

TennoBow 9Heprun
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B Hauane n 6amxe K OKOHYaHUIO OTOMUTENBHOIO
nepuvopa, Korga cpefgHecyToyHas TemnepaTtypa
Hapy>XHOro BO3fAyXa [HepXuUTcAa Ha ypoBHe +8°C
NnoaTaXHbIN Nnepenag, TemnepaTyp COCTaBUT:

AL - At-(t,-t,)  20-(20-8)

_ =0,192 °C.
"N, -t,) 25-[20—(-30)]

TakoW HesHauuTenbHbIN Mepenag TemnepaTtyp
JaTuMkam ¢ nacnopTHoi ToyHocTbio 0,3 °C  (kak
y G6ONbWMHCTBA COBPEMEHHbIX TEMI0CYeTYNKOB)
MPOCTO He YNoBWTb, MO3TOMY MX MOKasaHusa 6yayT
HyneBbIMMW, HECMOTPSA Ha TO, YTO TenJioBas aHeprus
chakTuyeckn notpebnsietca. Ha (puc.3) kpacHbIM
LiBEeTOM MoKasaHa [0/ Hey4YTEHHOMW TEeNNoBOW 3Hep-
rmu ons NpMBeLEHHOro Npumepa.

MonbITKM Kak-To pelmnTb Npo6emMy yyeTa Tenna B
BEPTMKasIbHbIX CUCTEMAX OTOM/EHMS NpeanpUHUMa-
nucb M npeanpuHuMatotca. Ha cxeme (puc.4)
npeacTaBfeH BapuaHT TaKoro peLleHus.

Ha KaXQoM CTosike KBapTUpbl yCTaHaBNMBaeTCA
napa gaTyukoB TeMnepatypbl 1 (Ha BXo4e v BbIxode
TENJIOHOCUTENA U3 KBapTMpbl). Kaxablin cTosK 060-
pygoBaH O6LWMUM pacXxofoMepoM 3 C UMMYNbCHbIM
BbIXOA40M. KBapTUPHbII TENIOBbIYUCIUTEND 2 NONY-
yaeT CUrHasbl OT BCEX KBAPTUPHbIX AATUYMKOB TEM-
nepaTypbl M OT PacX040MepPOB KaXAoro CTosKa.

Mpu 3TOM MHOpMaLMS OT JaTUMKOB UM Pacxomdo-
MEpPOB MOXET MnepefaBaTbCs KakK Mo MPOBOAHLIM
JIMHWAM, TaK U Mo paguoKaHarny.

CyMMMpyss faHHble O TernsonoTpedneHun no
KaX oMy CTOSIKY, TENJIOBbIYUCIIUTENb PACCUNTbIBAET
[aHHble 0 KBapTUMPHOM noOTpe6ieHnn TensnoBoit
aHeprun. OnbITHaA 3KCMayaTauus TaKUX CUCTEM
nokasasa 4To, OHMW YOOBMETBOPUTENIbHO CUYMTAlOT
notpebneHne TeMsjoOBOW 3HEPrMM TOSbKO MNpM
MOJSIHOCTbIO OTKPbITbIX PErySMPYHOLMUX OpraHax Ha
OTOMUTENbHbIX NPUGOpPax, M UCKaXalT MokKasaHue
B MEXCEe30Hbe U NPU WUCMOSIb30BaHUN PasINYHOro
pofa TepMOperynaTopoB Ha paauartopax. Bcé ato
CBA3aHO C Masion pasHuLeil TemMnepaTyp BXOAALLETO
1 YXOOSALLErO U3 KBAPTUPbI TEMJIOHOCUTENSA.

B nocnegHee BpeMs [0OCTATOYHO aKTUBHO CTanu
MCNoJib30BaTbCS KBapTUPHbIE pacnpenesMTenm cTo-
UMOCTW TENNOBOW 3Heprum (puc.5).

Pacnpenenutenb - aTo npubop, KOTopbIA YycTa-
HaB/IMBAETCA Ha KaXAbl OTOMUTENbHbIN MNpubop
KBapTUPbl, U BbICYUTbIBAET HEKYI TEOPETUYECKYIO
OTBJIEYEHHYIO BE/IMYMHY Ha OCHOBAHWUM BBEOEHHbIX
B Hero AaHHbIX O HOMWHaNbHOM TEMJIOBOM MOTOKE
KOHKpPeTHOro oTonuTeNbHOro npubopa, a Takxe
3aMepa NMbo TOJIbKO TemMnepaTypbl MOBEPXHOCTM
paguatopa, nMbo — pasHuULbl TeMnepaTyp Mexny
NMoBepXHOCTbIO paguaTopa 1 NoMeLLeHns.



CpencTBOM U3MepeHusl pacnpenenuTeny He ABsA-
totcA. OHM He [atoT TOYHOro NpeacTaBneHus o dhak-
TMYeCcKN NoTpebnéHHOM TensioBOW 3Hepruu, a ciny-
XaT NvWb A5 CPaBHUTENbHOW OLEHKM MPUMEPHOro
pacnpegneneHuns o6LefoMOBOro TennonoTpebneHns
Mexay KBapTupamu. Metoamka Takoro yyeTa U3fno-
XeHa B MAK 4.07.2004 v ctaHpapTe ABOK 4.3-2007.

MeTog y4eTa Tenna ¢ NOMOLLbIO pacnpegenurenei
UCnonbayeTcs cKopee OT 6e3bICXOAHOCTHM, TaK Kak
BECbMa YA3BUM.

B Bo-nepBblX, B npubop BBOAATCA f[aHHble O
HOMWHANIbHOM TEMJI0BOM NOTOKe paguatopa, KoTo-
pble He Bceraa sBNsATCA LOCTOBEPHbIMU.

B Bo-BTOpbIX, B pasHbIX MOAENSAX HarpeBaTeslb-
HbIX NPUOOPOB cpedHsAs TemrnepaTypa paguaTtopa
HaxoQuTCA Ha pPa3HOM YPOBHE, MEHSIIOWUMCA B
3aBUCUMOCTU OT TeMrepaTypHOro Hanopa.

B B-TpeTbuxX, OTOMNUTENIbHbIA NPUBOP [OOMKEH
ObITb NpoTeCcTMpOBaH Ans onpegeneHus Koaddu-
LMeHTa TEPMMYECKOro KOHTaKTa, U KoadduumeHTa
BSIMSIHUSI M3MEHEHUsI TemrepaTypbl BO3ayxa npu
NPMMeHeHUN 0QHOAAaTYMKOBBIX pacnpeaenuTenen.

Ha npakTuke 3TO genaetcA He Bcerfa, B pesysb-

TaTe 4yero rnokasaHusa pacnpegenuTenien Becbma
Lanekn oT peasibHOCTM.
B B-ueTBEpTbIX, MNOKasaHWA  pacnpegenure-

nen oYeHb Nerko MckasuTb. [LOCTaTOYHO MOBECUTb
BJIQXHYIO TPAMNKY Ha OA4HOAATUYMKOBLIN NPUGOp Mm
HafeTb KapTOHHYK KOpPOOKY Ha ABYXAATUMKOBLIN,
Kak «noTpebneHve Tenna» [gaHHOM KBapTUPOM
pPe3Ko CHU3UTCS.

u B-nATbIX, ANA opraHnsauum HopmMasibHOro pac-
npepeneHna onJiatbl 3a I'IOTpEﬁJ'IEHHyI-O TEennoByro
QHEpPrmno pacnpenenntTesiaMn 0OJDKHbl OCHaWlaTbCA
BCe KBapPTUPbl MHOTOKBApTUPHOIro goma.

Y nonb3oBaTtesnien Takou «y4e€T» HaBpsAL M Bbl30-
BeT onTumMuaM. KOHMAUKTbI Ha TeMy «KTO KOro
6onblue 06MaHys1» HEM36EXHbI.

YuntbiBasg WU3J0XEHHbIE TPYAHOCTU y4eTa Tenna
B BepPTUKaJIbHbIX CUCTEMAX, MPU HOBOM CTPOUTENb-
CTBE€ U PEKOHCTPYKUUMN peEKOMEHOYETCA MUCNOJIb30-
BaTb FOPNU30OHTAJIbHbl€ CXEMbI OTOMNJIEHUA. KBapTI/Ip-
HbIN y3en yqéTa TEnI0BOM QHEeprmn B 3TOM Clnyyae
MOXET pacnoJjiaratbCAa Kak BHYTPU KBapTUpbl, Tak 1
BHe ee.

BHYTPUKBapTUPHbIN Yy3en yyeTa TenJoBoi
3Heprum npeaycMaTpyBaeT HanMuue B KBapTupe
NpsAMOrono6paTHOro cTosiKaCUCTEMbI BOASHOIO

oTonneHus. Te ecTb, rOpM30HTaNbHbIe CUCTEMbI
KBapTUPHOro OTOMJIEHMS MNOAKJIYaTCA K
cTosiIKaMm Nno ABYXTpy6HoOU cxeme.

Puc. 6 UnniocTpauyusa npuHuuna
rMApaBINYeCcKomn YBA3KH

-
<+ LUPKYNAUUOHHOE faaBlyieHne

Kak n B ntobown oBYyxTpy6HOM cucTeme, KBapTUp-
Hble BBOAbI fOMKHbI ObITb cOanaHcMpoBaHbl MexXay
cobot c nomoulblo BeHTUNen, 6anaHcMpoBOY-
HbIX KJlanaHoB, PErynsiTopoB nepenapa [[aBfeHUs
WAN KpaHOB [BOWHOMN perynupoBku. [lnA 4yero 3To
[enaeTcs, MOXHO MOSICHUTb Ha ClefyloLLen cxeme
(puc.6):

TennoHocuTenb B ABYXTPYOHOM cUCTEME NPOXO-
OWUT OT MarucTpanu oT Touku 1 0o Touku 4.

Mo Mepe NpoaBUXEHUS LMPKYNALMOHHOE faBieHue
CHUXaeTcsA 3a CYeT noTepb B TpybGax U TPOMHMKAX
(oTpaxeHo Ha rpaduke).

B cucteme otonneHus (CO) kBapTupbl nameHue
JaBrieHne nokasaHo yyacTkoMm 4-5, npuyém Takoe
Xe Mo BenuuvHe nageHue fasneHue MNpovucxoguT
Ha Bcex aTaxax (ywacTku 3-8 u 2-9). BosBpalaetcs
TennoHocuTenb nNo obpaTHon MarucTpanu 5-0.

Ons Toro, ytobbl faBneHMe B ToYKax coepnuHe-
HUS 06paTHbIX TPY6ONPOBOAOB CO CTOAKOM (TOYKHM
6 n 7) cpaBHSANOCL, Ha 1-M 1 2-M spyce Heobxo-
OAUMO co3aaTb AONONHUTENbHOE COMpOTUBEHUE
(yyactku 8-6 n 9-7).

Ecnm aToro He OymeT coenaHo Ha 2-M spyce
(yBaneHue yyactka 8-6), TO TeNnOHOCUTENb MOWOET
no nytu 1-3-8-10-12, octaBuB 6e3 Tenna 3-# sipyc.

Ecnu ybpatb 6anaHCMpOBOYHYIO apMaTypy Ha 1-m
Apyce (yBanuTb yyacTtoK 9-7), TO TerJIoHOCUTENb
6yneT uMpkynupoBaTb no nytu 1-2-9-11, urHopupys
2-1i v 3-# sipycCbl.
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yAaneHue oT MarucTpanu



Puc. 7 Beutunu VT.052 u VTp. 714

Puc. 8 banancuposouHbiii knanau VT.054

Puc. 9 KpaH aBoiiHoii perynupoeku (KPLQM) VT.004

OnacHocTb 6anaHCUpPOBKM C MOMOLLbI BEHTU-
newt (puc.7) n 6anaHcUpPOBOYHbIX KranaHoB (puc.8)
3aKJlloyaeTcs B TOM, YTO 3Ta apmaTypa He 3allu-
lLleHa OT HecaHKLMOHMPOBaHHOro BMellaTeNbCcTBa.
A ntoboe M3MEHEHME MOHTAXHOMW HAaCTPONKN MOXET
npuBecTu K pasbanaHCUPOBKE BCEN CUCTEMDI.

B 5TOM OTHOLLEHUM HaubBosiee NPUEMSIEMbIM U
HaféXHbIM MpeacTaB/seTCA WCMONb30BaHWE Kpa-
HoB OBoMHon perynuposku KPAMM (puc.9). OcobeH-
HOCTb 3TUX KPaHOB 3aKJIl0YaeTCA B TOM, YTO U3Me-
HUTb MOHTaXHYI0 HACTPOWMKY KpaHa MOXHO TOJIbKO
npu CIMTOM TEMNJIOHOCUTESIE, @ 3HAUYUT, HECAHKLINO-
HMPOBaHHOE BMELLIATESIbCTBO UCK/IHOYEHO.

BanaHcuMpoBka CcUCTEM OTOMAEHUS MPU MOMOLLM
apmaTypbl ¢ (UKCUPOBAHHOW MPOMYCKHOW CMo-
cobHOCTbI (BeHTMNM, BanaHCUPOBOYHbIE KilanaHbl,
KPLIM) He nuLIeHa HEKOTOPbIX HEQO0CTATKOB.

B Bo-nepBblix, Npy paboTe py4YHbIX UM TEPMOCTA-
TUYECKUX KJIaMaHOB MOTYT BO3HUKHYTb NpoGrembl
yyeTa TEnJoBON 3Heprun U3-3a Masnoro pacxona u
Marsoro nepenaga TeMmneparTyp.

B Bo-BTOpbIX, CHUXEHME pacxofa yepes Kakow-
nMBo y4vyaCTOK CUCTEMbl BbI3blBAeT MOBbILIEHWE
pacxofoB Yepes oCTaslbHble YYacTKM.

MoBbILEeHNE pacYETHOrO pacxofa Yepes KBapTUp-
Hbl€e y3/bl NMPUMBOAMT K BbICTPOMY BbIXO4Y U3 CTPOS
TEMJI0CYETYMKOB, MOSBIIEHUIO LIYMa B pafuaToOPHbIX
TEPMOpPErynsTopax U HEKOpPeKTHOM ux paboTe (oco-
OeHHO 3TO KacaeTc TepMOCTaTUYECKMX KJlanaHoB
C rasoHanoJIHEHHbIMW TEPMOYYBCTBUTENbHBIMMU
aneMeHTaMm).

Mcnonb3oBaHMe UUPKYNALUMOHHBIX HACOCOB  C
YaCTOTHbIM PerynMpoBaHMEM YacTUYHO HUBESMPYET
npobnemMy npeBbIleHUsT PacYeTHbIX PacXofoB, HO
MOSIHOCTbIO €€ HE CHUMAET U He Bcerfa 3KoHoOMMuYe-
CKM LenecoobpasHo.

Psa bMpM Nog, NIO3YHroOM «MOBbILLEHNS 3HEProad-
(heKTUBHOCTU» HACTOSATENIbHO PEKOMEHAYET OCHa-
WaTb KBapTUPHbIE TEMIOBble BBOALI aBTOMaTuye-
CKUMU perynaTopamu nepenaga gasneHun (puc.10).

Puc. 10 ABTOMaTnyeckum
perynsatop nepenaga faBneHun




Kak npaBuno, perynatop nepenaga [asJfieHus
BK/tOYaeTca B paboTy KBapTUPHOro ysna YyuyéTa
TennoBorM 3Heprum no 6GesbamnaccHoM cxeme,
npepcTaBneHHoOW Ha pucyHke 11, koTopas 3awmuiaeT
KBapTUPHYIO CUCTEMY OTOMJEHUS OT Mnepepacxofa
TenoOHoCUTENS, HO He pelwlaeT nNpobneMy Manbix
pacxofoB B MeXCe30Hbe.

K TomMy Xe, camu perynaTopbl nepenaga faBfieHns

UMeIoT ps HeJOCTaTKOB:
B uMnynbCHble MefHble TPYOKW, CBA3bIBatOLLME
perynsiTop, yCTaHOBJIEHHbIN Ha OBpaTHOM NMHWUK C
TOYKOM oTOOpa MMMyNbCca, UMET BecbMa Masbii
LVaMeTp BHYTpeHHero kaHana (He Gonee 2MM).

B oTeuyecTBeHHbIX cUCTeMax LEeHTpaslbHOro OTO-
NyeHnsa yXxe yepes HeCKOJIbKO MecsiLieB paboTbl 3Tu
TPyOKM NOSIHOCTbIO «3apacTaloT» LWNaMOM, U BeCb
npubop cTaHOBUTCS 6ecrnonesHbIM «apXMTEKTYPHbIM
N3NULLECTBOMY;

B ycTaHOBKa perynatopa He pellaeT npobnemy
yyeTa ManbIx pacxonoB npu paboTe pagmaTopHbIX
TepMOCTaTOB;

B cMbICn B YCTaHOBKe PperynaTopoB rfepenaga
[aBneHuns NosIBNAETCA TONbKO B TOM CJlyyae, Korga
cucTeMa OTOMJIEHUS OCHALLeHa LMPKYNSLMOHHbBIM
HaCcOCOM C YaCTOTHbIM peryiimpoBaHuem;

B 3KOHOMWYHOCTb WUCMOJSIb30BaHUA KBapTUPHbIX
peryniTopoB BeCcbMa COMHUTeNbHa. [laBante npo-
n3BenEéM HeCJIOXHbIN pacyer.

JonycTuMm, pacuyeTHass TennonoTpebHOCTb KBap-
Tupbl nnowagbto 100M? cocTtaenser 10 KBT.
PacueTHbI pacxop u4epes ysen BBoga: 10000/
(4187x20)=0,119 kr/c (G=0,43 m3/4yac). PacueTHble
noTtepwv aasnexus - 50KrMa (H=5m B. cT.)

Mpu KN4 umpkynauynoHHoro Hacoca 50% (n=0,5),
ponst ero paboyer MOLLHOCTM, MpUXoAsLasica Ha
obcnyxxuBaHue faHHON KBApTUPbl COCTaBUT:

N _ POHG _ 980-98:5-0,43
36007  3600-0,5

UTto 3a oTOonMTENbHbIN Nepuog B 200 cyTok macTt
cyMMapHoe notpebneHune anekTpoaHeprum 200 x 11,5
X 24 = 55200 BT 4 vnn 55,2 KBT 4, 4TO NPU HbIHELLUHEM
Tapude 2,5 py6/KBT 4 cocTtaBut B rog 138 py6ieit.

=11,5Br

[axe ecnu npefctaBuTb  paHTaCTUYECKYHO
CMTyaumio, Korga ycTaHoBKa perynsitopa nepenapa
[aBneHNn Ha KBapTUPY CIKOHOMUT BCHO NOTPeBHYH
9NeKTPO3IHEPru0, TO STOT npubop, CTOMMOCTb
KOTOpPOro Ha CcerogHs cocTaBiseT nopsgka
10000 pybnen, cMoxeT OKynuTb cebsi 3a KakuUx-TO
10000/138=72 rona (nNpv NacnopTHOM CPOKe CJIyX0bl
B 15 net). Ja u 3KoHoMuT perynsatop He 100%
noTpebnsieMon 9neKTPo3Heprun, a CyWwecTBEHHO
HUxe. He cnvwkom nu pasopuTtenbHas nopobHas
«3HepreTmyeckas a(pPeKTUBHOCTb»?

lopasgo npowe W pewesne, npobnemy
NpeBbllEeHUsT pacxofoB pewuTb Mpu  MOMOLLU
nepenyckHoOro KnamaHa unm yctponctBa 6Gawnnaca
C TPexxodoBblM  KJamnaHoM, 060pyAOoBaHHbIM
CEpBOMNPUBOLOM, KOTOPbIN yripaBnseTcs No KOMaHe
KOMHaTHoro TepmocTata. MMeHHO nocnenHuii
MPUHLUMM WUCNONb30BaH B KBapTUPHbIX CTaHLMSAX
Valtec Control Modul ( puc.12).

Puc. 11 Npumep cxeMbl KBapTUPHOro y3na
C perynsTopom nepenaga fAaBfeHui

1. LLlapoBow KpaH

2. dunbTp

3. TennocyeTumnk

4. BanaHCcMpOBOYHbIN KianaH

5. LLlapoBo# KpaH ¢ naTpybkom gns
JaTyMKa TeMnepaTypbl

6. Perynsitop nepenaga faBneHuii

Puc. 12 KsapTupHas ctaHLuusa

VALTEC Control Modul

(VAL



Puc. 13 Cxema ctanyum VALTEC Control Modul
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3tn CTaHUUM NOo3BONAKOT OCYLECTBNATb rnmapaB-

COCTAB CTAHLIMN NMYecKyro GanaHCUPOBKY U annapaTHyH HacTPONKY
TR HanvenoBanne BTOPWUYHOrO KOHTYpa 1 Gainaca, NpoM3BoAnTb aBTO-
] TpeXXOOEOM TEPMOCTATULECKMi KNanaK MaT14ecKoe MepeksioyeHne HanpaBsieHns NoToka c
=~ KBapTMpbl B Gaiinac nNo KOMaHae KOMHaTHOro Tep-
2 BaﬂaHCVIpOBOLIHbIVI KnanaH KBapTUpPHOro KOHTypa
oTonnenns MOCTaTa 1 OpPraHM30BbIBaTL YAlaNieHHOE CUMTbIBa-
. . HMe NnokKasaHUi TernsiocyYeTuMKa Mo MPoBOAHON MU
3 BaﬂaHCVIDOBOLIHbIVI knanaH 6annaca o
GecrnpoBogHOM ceTu. TenjomexaHWyeckasi cxema
4 LLlapogoW kpaH paBouero Gaitnaca CTaHuuM npuBeneHa Ha pucyHke 13.
5 LLlapoBoW KpaH HacTpoeuHoro Bainaca MpenycMOTPEHO TpM LWTATHbIX pexuma paboTbl
6 SUNbLTP MEXaHNYECKOW OUNCTKMN cTaHum (puc.14).
M BecCb TENJIOHOCUTESIb Hampas/ieH B KBapTUp-
7 Tennocyetumk VALTEC VHM-T HYIO CUCTEMY OTOMMIEHUS (pe)KI/IM 1);
8 MatpyBok Anst yCTaHOBKM AaTHMKA TEMMEPATYPbI B BecCb TenJIOHOCUTEsIb HarnpassieH B paboymii
9 KpaH waposoii Bannac (pexum 2);
I« p B TensoHOCUTEsIb HamnpaBfieH 4Yepe3 HacTpoeu-
JIEMMHaZ Kopobka HbIii Balinac AN HacTPoiKM  6anaHCMpPOBOYHOO
16 | Knanaw oBpaTHbIi knanaHa paboyero 6ainnaca (mosuuynsa 3 Ha cxeme)

(pexkxum 3).

Puc. 14 Pexumbl paboTbl cTaHLuK

PEXUM 1 PEXXUM 2 PEXXUM 3




B crnydyae npuMeHeHUs KBapTUPHOW CTaHUUU KBap-
TUpHasi cucTeMa OTOMNJIeHNs pellaeTcs No 0AHOTPy6GHOM
cxeMme, B KOTOpou paboTa pagmaTopHbiX TEPMOCTATOB
CYLLLECTBEHHO He BNMSAET Ha obOWMin KBAapTUPHbIA pac-
xopq (puc.15).

Mpu oTcyTCTBUM 3anpoca Ha oTornseHne (KOMHaTHbIN
TepMOCTaT BbIKJIHOYEH), CEPBOMNPUBOL, NepeHanpaBiseT
BeCb MOCTYNaoLWmin TensIoHocuTenb B 6annac, noaToMy
obLee ruapaBMyeckoe ConpoTMBIIEHME y31a He MeHS-
€TCHl U He BNMSeT Ha paboTy ocTanbHbIX KBapTUPHbIX
CTaHUuin aoma.

Yepes pacxofoMep TEMIOCYETYMKA B 3TOM cllyyae
MPOXOAUT KONMYECTBO TEMJSIOHOCUTENS, A0CTaTOYHOe
LN ero KoppekTHow paboThl. [epepacxoq TennoHocK-
Tens Yyepes CTaHLUMIO TaKoW CUCTEME TaKXe He MPO3MT.

KoMHaTHbIN TepMocTaT, ynpasnsitowun paboTton cep-
BOMpPMBOAA KBApTUMPHOM CTaHUWUW, yCcTaHaB/iMBaeTcs,

Kak NpaBuJio, B CaMOM MOMELLEHUN, B KOTOPOM Tpe-
OyeTcsl noaLepXvBaTh CamMyto BbICOKYIO TeMnepaTtypy
B KBapTupe (rocTuHas, getckas). XenatesbHO Takxe,
yTOGbl 3TO NOMeELLEHNE MeHb- LLIe BCEro NoABepranoch
UHconAuMM (NPorpeBy CONMHEYHbIMY JlyYamu).

Ecnu Bce 3TW yCNoBUA BbINOHATCA, TO COBMECT-
Haa paboTa TepMocTaTa M TepMOCTaTUYECKOro Kna-
naHa cTaHuuu 6yayT NoaaepXuBaTh 3adaHHbIA pexum
NOCTYNJIEHNA TEMNJIOHOCUTENA B KBapTUPY.

B aToM cnyyae pagvaTopHbie TepMOperynsatopbl
(TepMocTaTuuyeckMe KnanaHbl)  BbIMOJIHAKT YUCTO
KOppeKkTUpyoLwwyto yHKLMIO, OrpaHnymBasl pacxop
TEenJIoHOCUTENA Yepes3 OTOMUTENbHbIN Npubop B «3KC-
TpeMarbHbIX» CUTYauUsaX (MPULLAK rOCTH, NOBbILLIEHHAS
WHCONALUMSA U T.NM.).

Puc. 15 CxemMa NopKJIIOYEHUS OTONUTENbHbIX HpMGOpOB

18]
T2

| - i o o -

KeapTupHas ctaHuusa Valtec Control Modul moxeT
ObITb YyCTaHOBJIEHA KaK B CaMOW KBapTupe, TakK U Ha
NEeCTHWYHOW nnowiagke. MNpy ycTaHOBKE CTaHLMK Ha
NECTHUYHOW NNIOLW,AAKE NOSABNSETCA PAL, CleayHoLWmMX
NPEUMYLLECTB:

B CTOSIKM BbIHOCATCS 3a Npefesbl KBapTUPbl, OHU
He 3aHMMaIOT NPOCTPAHCTBO M He TPO3AT 3aJIMBOM
npv pasrepMeTUsaLmy;

B ynpouiaeTtcs o6CnyXuBaHUEe U PEMOHT CTaHLUN
9KCMNyaTUPYHOLLMMM OpraHn3aumamy;

F 50% [

B  KOMMYHasibHble PabOTHUKM MOTYT BU3YyasbHO
KOHTponMpoBaTb paboTy NpuBopoB yyeTa;

u noABNAE€TCA BOSMOXHOCTb OrpaHMynBaThb NoTpe-
6neHue pecypcoB 3/10CTHbIMU HeENNaTeJibLUNMKaMN.

FopmaoHTaanaﬂ pa3Boaka CUCTEMblI KBapTUPHOIro

OTOMJIEHUS MOXET BbIMONHATLCSA CKPbITO B CTAXKE
nona, HO LenecoobpasHee NpeAcTaBNsSeTCA NAUHTYC-
HOe MCMoJiHEHWe, T.K. B 3TOM cJiyyae 3aTpaTbl Ha
BO3MOXHYIO 3aMeHy WM PeMOHT TpyGonpoBoaos
3HAUYUTENBHO HUXE.

VAL



Puc. 16 BapmaHT nogKnio4YeHusi paguaTopos
npu NANHTYCHOI pa3BofKe
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Vim 253

VTi. 960

Puc. 17 MNMpecc-tUTUHIU C Nepexof0M Ha 06XKUM

VTm.233.1

VTi.960

VTm.253.1

Puc. 18 «MnuHTYyCHbIe» HUTUHIM
C UHTErpMpoBaHHON XPOMMUPOBAHHOW TPyOKOM

VTm.281

VTm.282

(VAL

MpoknagbiBaeMble BHYTpU MNPOOUSILHOMO MIUH-
Tyca Tpybbl COeOMHAKOTCA C OTONUTENbHbIMU
npubopamu c NMOMOLLbLO crneumanbHbIX
«MJIMHTYCHbIX» PUTUHTOB. Ha pucyHke 16 npusepéH
npumep Mcnosib3oBaHus npecc-putnHros Vim.233i
n VTm.253i (puc.17) pna npucoeauHeHuss K
pagnaTopHbIM TepMOCTaTUYeCKUM y3r1amM 60KOBOro
NoAKJIOYEHUS.

B aTom cnyyae HenocpeaCcTBEHHO K Y35y NOAKIILO-
yaroTca oTBoAbl VTi.960, BbINOSIHEHHbIE U3 HepXa-
BeloLLLen cTanu.

MOXHO TakXe WCMonb3oBaTb Mpecc-OUTUHIU
VTm.281 nVTm.282, KOTOpble UMEIOT UHTErPUPOBAH-
Hble NaTyHHble XpOMUPOBaHHble Tpyoku (Puc.18).

Yno6Hee, Korga KBapTUPHbIN y3en yyeTa TENI0BOU
9Heprum obbeguHsieTcsl B eguHbIA 610K ¢ KBapTUp-
HbIMW y311aMu yyeTa XONoAHOM U ropsideit Bogbl. s
Takux cllyyaeB BbinyckaeTca Moandmkauus kesap-
TUpHOM cTaHumm Valtec Control Modul F (Puc.19).

B cocTaB aTOi CTaHUMM KpOME  «TEMI0BOro»
y3/a BKJIHOYEHbl BOLOMPOBOAHbIE BBOAbI B COCTaBe
WapOoBbIX KPaHOB C UAbTPaMM MexXaHU4YecKom
OUUCTKM, PEryNSITOPOB AaBSIEHNA U BOAOCHETYMKOB.

CyLiecTBEHHbIM NPENUMYLLECTBOM UCMONb30BaHNSA
KBapTUPHbIX CTaHUWUA ABNAETCA TO, YTO OHWU JIEerko
MOryT UHTerpupoBaTbcsl B 006LL,e0MOBYHO aBTOMa-
TU3UPOBAHHYIO CUCTEMY KOHTPOSIA U yyYeTa 3Hepro-
pecypcoB (ACKY3). Mpuuém, aTa 3agada MoXeT BbITb
pelleHa, Kak no npoeofHoi cxeMe (cuctema Valtec
M-Bus), Tak 1 no GecnpoBogHol cxeme (cuctema
Valtec Cascad).

Puc. 19 KBapTupHas ctaHuus

VALTEC Control Modul F




Mpu gucnetdyepusaumm no cucteme Valtec M-Bus
KBapTUpHasa CTaHUMA OCHalLaeTCA TernsoCYeTYUMKOM
VHM-T-B, KoTopbIn nMeeT aBa MMNyJbCHbIX BBOAA OT
BogocyeTunkoB VLF-I 1 eguHbIM BbIXOg MO NPOTOKONY
M-Bus (cm. puc. 20).

Mo npoBogHoOM WKHe M-Bus curHan nepefaérca Ha
KOHLeHTpaTop, a ganee JobbiM cnocobom (gucnnen,
KOMMbIOTEP, KapTa NaMsATHU, UHTEPHET, MPOBOLHAas CeTb,
MOAEM) - Ha AUCNETYEPCKUIN NYHKT.

JaHHasa ceTb MOXeT ObITb pa3BuTa Ao HeorpaHU4yeH-
HOro KoJinyecTtBa KaHasosB.

Mpu 6GecnpoBogHonm cucteMe ACKY3 — Valtec
Cascad B cocTaB KBapTUPHOM CTaHUMKU BKOYaOTCA
BOAOCYETUMKM W TEMIOCYETUMK C UMMYNAbCHbIMM
BbIX0[aMu, KOTopble yepe3 TpéxkaHanbHbIN npeobpa-
3oBaTenb umnynscos VT.D100 n koHueHTpaTop VT.J100
nepefaroT [aHHble Ha cepBep AgucnetTvyepusalumu
VT.Server. Cepep MoxeT o6pabaTbiBaTb Ao 3500 Touek
y4yéTa (cMm. puc.21).

Puc. 20 MpuHyunuanbHas cxema opraHusauum ACKY3 Valtec M-Bus
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Puc. 21 MpuHyMnuanbHasa cxema opraHu3sauyumu ACKYJ Valtec Cascad

KEAFTAPHAR CTAMLIHA
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Puc. 22 dparMeHT NpoeKTa XUNoro goma ¢ KsaptupHbimu ctaHymamu |V Control Modul

Puc. 23 LLIkacbHas ctanuus |V Control Modul
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Puc. 24 WkadHbie ctanyuu |V Control Modul
Ha NeCTHUYHOM NyoLLafKe
CTPOALLErocsi MHOrOKBapTUPHOFO ioMa
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KBapTupHble ctaHuuu Valtec cenyac yxe He
BOCMPUHUMAIOTCA, KaK Hekasi «3K3oTuka». Wx
npeuMMylLLecTBa OYEBUOHbI O BCEX YYACTHUKOB
WHBECTULMOHHOIO MpoLecca:

| npoeKkTupoBWMKaM ropasno Jierye BKIJIHO-
YNTb B NPOEKT U B CI'IELWId)MKaLI,VI}O KOMMJIEKTHYHO
NMPOEKTHYK CTaHUuK, 4eM NO3JIEMEHTHO Npopu-
COBbIBaTb U paCcCYUTbIBAaTb KaXAYyH MHXEHEPHYHO
cucremy,;

| CTPOMTENAM He Hafo BO3UTbCA co cbop-
KOW 1 oTnagkon y3nos Beopfa. LLikacdHasa ctaHuus
NpPoOCTO MPUCOEAUHAETCA K CTOSIKaM U KBapTup-
HbIM TpybonpoBoAaM, a eé HacTpoinka 3aHUMaeT
He 6onee 15 MUHYT;

B Xuney noJiyyaeT BO3MOXHOCTb peasibHO
9KOHOMUTb noTpebnsAemMble UM 3SHEPropecypchbl,
HacTpauBaTb ypOBEHb MUKPOK/MMaTa B MoMeLle-
HUAX NO CBOEMY XeJlaHWio, a rnaBHoe — ornJjayu-
BaTb TOJIbKO TO, YTO OH (paKTMYECKM NoTpedun;

B sKcrnlyaTupylouiMe opraHusauuMm MMeK CBO-
0oOHbIA OOCTYN K Y31y yyeTa OHepropecypcos.
OHKM MoryT ero obcnyxmBaTb U KOHTPONMPOBATh
ero paboTy, He Becnokos XunbuoB. Kpome ToOro,
MMeeTCA BO3MOXHOCTb OrpaHW4YeHWs gocTyna K
pecypcam Hefo6poCOBECTHbIX BRajesbLeB KBap-
TUP, KOTOpble YKJIOHAKTCA OT ynniaTbl 3a 3TU

pecypchbl.



Ha pucyHke 22 npuBefieéH coparMeHT peanusoBa-
HHOro nNpoeKTa MHOroOKBapTUPHOro XXWNOro Aoma, Puc. 25 MnnHTycHana pa3BogKa Ha cTposileMcs o6bekTe
B KOTOPOM  3asioXeHbl KBapTUpPHble  CTaHLuMu
BepTUKanbHoro ucnonHeHnss Valtec IV Control
Modul, pacnonoxeHHble Ha NIECTHUYHON MoOLLAAKE.
CepBonpuBogbl  TepMoOCTaTM4YeCKUX  KJanaHoB
CTaHLUMIM ynpaBnsoTCst KOMHATHbIMUM TepMocTaTamMu
VT.AC 701.

CuvcTema oTONNIEHUS KBApPTUP UCTONb30BaHa ropu-
30HTaNbHas MJIMHTYCHAs W3 MeTasIonoNMMEPHbIX
Tpy6 Valtec Pex-Al-Pex.

B 3akoueHue xotenock 6bl NPUBECTU HECKONbKO
doTorpachuii ¢ npakTUUYECKU peanm3oBaHHbIX 06b-
€KTOB, Ha KOTOpbIX ObIIM UCMOb30BaHbl KBaApTUP-
Hble cTaHuum Valtec (puc.23,24,25).

bonee noapo6Hy0 MHpOpPMaLMIO 0 KBAPTUPHbIX CTAHLMAX MOXHO MOJyYuTb Ha caiTe valtec.ru u
y cneyunanuctoB VALTEC no Ten. 8 (800) 100-03-73

lMpunoxxeHus:

1. MnaH TUNOBOW CEKLUM XXUJIOrO MHOF03TaXXHOro fOMa C NpMMeHeHUeM cTaHuumu Control Modul F.

2. CxeMbl BOAOCHA6GXeHUS U OTOMJIEHUS XXWUJIOTO MHOFO3Ta)XHOro AoMa C NMPUMMEHEHUEM CTaHLUMK
Control Modul F.

lNMonsikosa E.B.

(VAL
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[opu30OHTaNbHbIE
KBapTUPHble CUCTEMbI
OTOMJ1IeHUS

B coBpeMeHHbIX cucTeMax OTOMEHUS] MHOFOKBap-
TUPHBIX XWNbIX [OMOB YXe HErJoxo MpUXUINChb
rOpU30HTasbHble CUCTEMbI OTOMJIEHUS], CYThb KOTOPbIX
3aknoyaeTcs B TOM, YTO B 3aHUN NPOKIabiBaeTcs
LleHTparnbHbI CTOSIK CUCTEMbI OTOMJIEHUS, HA KaX40M
aTaxe OT 3TOro CTOSIKA OCYLLLECTBSIETCS OTBETBJIEHME
JMBO Ha 3TaXHbIW KOMIEKTOP, MO0 cpasy Ha Kaxayo
kBapTupy. Janee Tpy6onpoBofabl NpokjianbiBatoTCs
yXe HernocpencTBEHHO B KBapTUPe «rOPU30HTasIbHOY.

Ho, ofHoI 13 nepBbix Npo6neM, ¢ KOTOPbIMU CTOJ-
KHYNIUCb CTPOMTENU MNpU  YCTPOWUCTBE MOMAOBOHbIX
cucTeM, SIBNISIETCA CNIOXHOCTb NPoKiagku Tpybonpo-
BOOOB B KBapTMpax [0 OTOMUTENbHbIX MpU6opoB.
Ecnv npu BepTUKasbHbIX CUCTEMAX OTOMNEHUsI TPY6Oo-
MpoBoAbl, Kak MPaBuWIIO, NPOKNafbliBaNNCh OTKPbITO
BOOSMb CTEH, TO NpPU TOPU3OHTANILHOW CUCTEME,
OTKPbITO NPOJIOXEHHble TPyObl ByOyT NpensiTCTBO-
BaTb HOpPManbHOW 3KCMJlyaTaLun NOMELLLEHUN U1, Kak
MUHUMYM, He BNUCbIBATbCS B UHTEPbEP.

PaccMoTpuM pasnuyHblie cnocobbl FOpU3OoHTasb-
HOM NpoknagkyM TpybonpoBoaoB Ha NMpUMepe OL4HOM
KBapTUpbl, CONOCTABUB 3KOHOMMYECKMNE U TeXHUYe-
CKMe acneKTbl KaXAoro M3 BapuaHToB.

.

OpHOM M3 caMbiX MNPOCTbIX CUCTEM CUYMTaEeTCs
pa3BeTBNEHHas TYMWKOBas cuMcCTeMa C MPOKIagKon
Tpy6onpoBoaoB B CTSXKe nona (cm. puc. 1)

Puc. 1 Cxema pa3BogKu Tpy6onpoBoaoB npu
pa3BeTBNEHHON TYNMMKOBOW CUCTeMe

N 1




CornacHo [OeWCTBYHLWMM HOpMaM 3aMOHON-

ynBaHMe MeTanNoNNacTUKOBbIX U MNAaCTUKOBbIX Puc. 3 NogknioueHue pagmaropa
TpybonpoBoaoB pgonyckaetca ¢ cobnofeHuem
paga ycnosun. B yactHocTn, B CI 60.13330.2012
roBOpUTCH:

¢ nomouybto yronbiuka VTm.281

«6.3.3 Mpwm CKpbITOM npoknagke
Tpy6bonpoBOoAoOB cnepnyeT npepycMmaTpuBaTh
JIIOKN B MecTax pacnosioXXeHusi pa3bopHbIX
coefuHeHMn un apmatypbl. [lpoknagky
Tpy6bONnpoBOAOB M3 MNONMMMEPHbIX TPyo6
cnepyeTt npegycMatTpuBaTh CKpbITO: B nosy
(B rochpoTpy6e), 3a NAMHTYCAMK U IKpaHaMM,
B WITpobax, Waxrax U KaHanax; gonyckaercs
OTKpbITas npoknagka MX B MecTax, rge
MCKJIoYaloTCA MeXaHU4YecKue u TepMmuyeckue
noepexpeHna Tpyb6, a Takxke npsaMoe
BO3JelCTBUE Ha HuUX YynbTpacmoneToBoro
N3NyYeHUsI».

B cBAA3M ¢ 3TMM, ANA AaHHOro MeToda Npokniagku
Tpy6oONpoBOAOB [OMXHbI UCMONIb30BaThbCA Hepas-
GopHble COefMHEHUA, Hanpumep, npecc-UTUHIU
(cMm. puc. 2).

MopkntoyeHne TpybonpoBOAOB K paguatopam
pekoMeHAyeTCca OCYLLeCTBAATbL Yepes3 cneyuasb-
HbI Npecc-yroNbHUK C UHTEFPUPOBAHHOMN XPOMUPO-
BaHHoOM Tpybkon VTm.281.

Puc. 4 TpapuuymnoHHoe
noaKioyeHne paguartopa

Takoil coefuHWUTENb MO3BONUT MOBbLICUTb HaOEX-
HOCTb MOJAKJIOYEHUS,, KPOME TOro, OH 3HA4YUTeNbHO
YNyYLWWUT 3CTETUKY pagmaTopHoro yana (cm.puc. 3) no
CPaBHEHUIO C TPAANULMOHHbBIM CMOCOGOM NOAKIIOYEHUS
(cMm. puc. 4).

Puc. 2 NMpecc-utnHr




Ta6nuua 1 Cneundukaums K cUCTeMe OTOMJIeHUS, NPeCTaB/IeHHOM Ha pucyHKe 1

N¢ HauMeHoBaHMe 1 TexHUYecKas XapaKTepucTuka M-I;:lv[l)rll('a Bpeta MEJ:.A ' Kgg- L‘l)%a CTog;nﬁo.cm
1 Metannonnactukosas (MeTannc%rg;(Jan;waﬂ) Tpy6a VALTEC PEX-AL-PEX V1620 VALTEC o | 38 55 2 090,00
2 |Merannonnactukosas (MeTannozné)fzvlgtz)aaﬂ) Tpy6a VALTEC PEX-AL-PEX V2020 VALTEC am | 6 83 498,00
3 | Npecc-utuuHr — TpoiiHnk 20-16-16 VTm.231.N VALTEC wT. 2 356 712,00
4 | Npecc-dutnnr - TpoitHuk 16-16-16 VTm.231.N VALTEC wr. | 2 247 494,00
5 | Npecc-hUTHHr — YronbHUK ¢ XpOMUPOBaAHHOMN TPyOKOI VTm.281.N VALTEC WT. 6 494 2 964,00
6 |Y3en TepMocTaTUyeckuit Ans HKHEro NOAKIOYeHNs paguaTtopa (komnnekT) | VT.225K. VALTEC WT. 3 1541,00 | 4623,00
7 |Tonoeka TepMocTaTyecKas TBepfOTENbHASA VT.1000.0 VALTEC WT. 3 528 1 584,00
8 | dUTUHI KoNNeKTOpHbIA AN MeaHON TpyGbl VT.4430.NE VALTEC wWT. 6 111 666,00
9 | Koxyx ans TpyGbl KpacHblit 16 SK40025« | CK-Mnact | n.m. | 19 15 285,00
10 | Koxyx ana TpyGbl cuHmii 16 SK40025¢ | CK-Mnact | n.m. | 19 15 285,00
11 | Koxyx gns Tpy6bl KpacHbii 20 SK40032k | CK-Mnact | n.m. | 3 20 60,00
12 | Koxyx ana Tpy6bi cuHmit 20 SK40032¢ | CK-Mnact | n.m. | 3 20 60,00
Utoro: 14 321

Puc. 5 BsauMHoe nepekpeluBaHue
Tpy6onpoeogoB

Puc. 6 MNpoknagka Tpy6onpoBoaoB B LuTpobGax
LUYMOU3ONALUOHHBIX NAUT

J,
J

E T T T S T
x 2

B Tabnuye 1 npueefeHa cneundukaums K cxeme,
npencTaBneHHo Ha (puc. 1), c ykasaHUeM PbIHOYHOA
cTOoMMOCTM 060pyAoBaHMsA U MaTepuanos, UCMOJIb-
3yeMblX AN OaHHOW cucTeMbl (MO COCTOSIHUIO Ha
vionb 2015 1.).

K [OCTOMHCTBaM OaHHOW CUCTEMbI MOXHO OTHe-
CTU MUHUMAJIbHOE KOJIMYECTBO TPYOOMpPOBOAOB U
MUHUMarbHbIE TMapaBMyeckue notepu (rugpas-
JNIMYecKui pacyeT npueegeH B npunoxeuun 1-b).
OpHako, obuiero 3koHomMuyeckoro adpdpekTa oT
3TOro, Kak npaBW/o, He BO3HWKAET M3-3a TOro, YTO
npu QaHHOW cXxeMe ecTb MecTa B3aUMHOro nepekpe-
LMBaHUS TpyGonpoBoaoB (puc. 5), uTo BbIHYXOaeT
yBEeNNYMBATb TOJILLMHY CTSXKM.

B cpenHeMm, KaxAabli LOMOJHUTENbHbIN CaHTU-
MeTp TOJLWMHbI CTAXKN NPUBOAMUT K YBENIMYEHUIO
cToMMoCTM nona Ha 40 py6/m2. Takum obpasom,
Ona B3ATOM B KayecTBe MpuMepa KBapTupbl
nnowanbto 64,4 M2, yTONLWEHNE CTSXKN Ha 2 CM.
(c 3-x 8o 5-TK cM.) NpUBELET K YAOPOXaAHUIO HA
5 152 py6ns. To ecTb, obwme 3aTpaTbl Ha [aHHYHO
cucTeMy cocTaBaT 19 473 py6. (yBenuyeHve Ha 36%).

Kpome Toro, yBenuueHve TOJILLMHbI CTSXKKU rnona
YBE/IMYMT Harpysky Ha nepekpbiTMe U yMeHbLUUT
NnoJsie3HbIN 06bEM NOMELLEHUNA.

CywecTByOT AOMa, Y KOTOPbIX Ha MEX3TaXHbIX
NnepekpbITUSAX YKa4blBatOTCA LWYMOU3ONSLMOHHbIE
nanThbl (cM. puc. 6). B aToMm cnyyae nepeceyeHus
Tpy6onpoBOAOB NPSYYTCH B BbleMKaX 3TUX MJUT, YTO
NMO3BOJIAET CHU3UTb OBLLYIO TONLLMHY CTSXKKU. Takue
[OMa, Kak NpaBuiio, 0THOCATCS K KoMdpopT-KJaccy,
N UX, K COXaJIeHWNO, HEMHOIO.



B Takon cucteme npsimoin n obpaTHbi Tpybonpo-
BOAbl MpOKJafbIBAlOTCA MO NepuMeTpy KBapTupbl
napannenbHO B CTSXKe nona (cm. puc. 7).

B aToM cnyyae Ha cucteMy TpebyeTcs HECKONbKO
fonblumnii pacxon TpyGonpoBOLOB MO CPpaBHEHUIO C

npeabigywmmM BapnaHToM. Kak BugHo us tabnuybi 2
CTOMMOCTb TaKoOM CUCTEMbI HEMHOTO BosbLie Npenbl-
oyLien.

OpHako, yknagka TpybonpoBofoB 6e3 nepeceyeHum
B NONy MNO3BOJISET COKPaTUTb OOBLEM LEMEHTHO-
necyaHomn CTAXKU, YTO CHUXaeT obLine 3aTpaThbl Ha
3926 py6. unn 28%.

Puc. 7 Cxema pa3BogKu Tpy6onpoBogoB npu aByXTpyGHOI TYNUKOBOMW cucTeMe

/|/

/l/

D

Ta6nuua 2 Cneyudmkauusa K cucTeme OTOMIEHUSA, NPeACcTaBIeHHON Ha pucyHke 7

Ne HauMmeHoBaHMe 1 TexHNYeCKas XapaKTepucTuKa MLVF')T(' a BpeHy, ME‘:‘ - Kgg- Lrl)%"f" CT(;)”y"g_'Tb
1 |MeTannonnacTtukoBas (MeTannononumepHas) Tpy6a VALTEC PEX-AL-PEX 16x2,0 MM V1620 VALTEC nm. | 35 55 1925
2 |MetannonnactukoBas (MeTannononumepHas) Tpy6a VALTEC PEX-AL-PEX 20x2,0 Mm V2020 VALTEC nm. | 20 83 1660
3 |Ysen TepMocTaTUYECKMI ANA HUXHErO NOAKNoYeHns pagnatopa 100% VT'SZ?(I)((']N'E VALTEC wT. 3 1541 | 4623
4 |TpyGka coefuHUTENbHAs U3 HepXaBeroLLeid cTanu VT'I}%%%LLO' VALTEC wr. | 2 518 | 1036
5 [Fonoeka TepMocTaTMyeckas TBepAoTeNbHas VT.1000.0 VALTEC wr. | 3 528 | 1584
6 |Mpecc-UTUHT — yronbHUK ¢ XpoMupoBaHHOWM Tpy6Koi 16x2 L=300 VTn6.12é3115.N.0 VALTEC wr. | 2 494 988
7 [Mpecc-cuThHr — TPOiiHUK ¢ XpOMUPOBaHHOIA TpYOKoii 16 x 15 x 16 MM L=300 Tm.%%%g\l.l 6 VALTEC wr. | 2 517 | 1034
8 [Mpecc-cbutnHr — TpoiiHMK ¢ xpoMupoBaHHOI TpyBkoi 20 x 15 x 16 MM L=300 nes. Tm.%%%.é\l.ZO VALTEC wr. | 1 553 553
9 [Mpecc-cuTnHr — TPoitHMK ¢ XpoMUpOBaHHOI TpyBKoi 16 X 15 x 20 MM L=300 npas. Tm.%%%é\l.] 6 VALTEC WwT. 1 553 553
10 |OMTHHT KONNEKTOPHbIA ANA MeAHO TPYObI VT.4430.NE | VALTEC wr. | 6 111 666
11 |Koxyx ans Tpy6bl KpacHbIit 16 SK40025«k | CK-Tnact | nm. | 17,5 | 15 262,5
12 |Koxyx ans Tpy6bl cuHMit 16 SK40025¢ | CK-Tnact | nm. | 17,5 | 15 262,5
13 |Koxyx ana Tpy6bl KpacHbiin 20 SK40032«k | CK-Mnact | n.m. | 10 20 200
14 |Koxyx ans Tpy6bI cunmit 20 SK40032c¢ | CK-Mnact | n.m. | 10 20 200
Wtoro:| 15 547

VAL



MopBoAnTb TennoHOCUTENb K paguaTtopam 6e3
Puc. 8 NMpuMep nogkinoyeHns paguaTopa nepekpewusaHms Tpy6onpoBofoB MNO3BOMSAKOT
cneymnanbHble OUTUHIKU, Takue, Hanpumep, Kak
TPOWHMK C XpOMMpOBaHHoW Tpybkom VTm. 282
(cMm. puc. 8).

¢ nomouybio coutunra VTm.282

TakuMe TPOWHMKM BbINyckatoTca Ona MeTtan-
nononnuMepHbiX U nonumepHbix PEX Tpy6 16x2
n 20x2 MM, NpuyeM, ans Toro, YtTobbl He AenaTb
JMWIHUX COEeAMHEHUMN, MMEKTCHA MnepexonHble
TPOMHUKMK, Y KOTOPbIX C OQHOW CTOPOHbI npef-
YCMOTpPEeHO nofgkroyeHue K Tpybe 16x2, ¢ opyrow
CTOpPOHbI - 20x2.

MepexoAHble TPOWHUKKM BbINyCcKalOTCA B [ABYX
BapuaHTax: NeBble U npaBble. [N NOAKIOYEHUS
pagnaTopaHeo6XoANMbl O4UH NEBbLIN M OAUH NPaBbIN
TponHuK. KoHLEeBbIe panaTopbl NOAKIIOYAOTCS NpK
noMoLLy npecc yronbHukos VTm.281 (cM. puc. 3).

Mpwu ycTporicTBe nogobHon cuctembl notpebyeTcs
henatb OTBEpPCTUS B CTEHaXx W Meperopopkax
ons npoknagku Tpy6. B npuBenEéHHOM npuMmepe
notpebyeTca NnpocBepnnTb 5 oTBEPCTUI. DTOT haKT
TpebyeT yyéTa Npu cConocTaB/IEHUN CTOUMOCTEN.

CUCTEMA C NMonyTHbIM ABUWXEHVEM

TEMJIOHOCUTEJIA C TPYBOIMNPOBOJAMU
B CTAXXKE

BTopoe HasBaHMe 3TON CUCTEMbI — «CUCTEMa
TuxenbMaHa». 3TOT BapuaHT (puc. 9) N0 CTOUMOCTH
W TpygosaTpaTaMm, MNpaKTUYECKU, He OT/IMYaeTcs
0 Npefblaylero, HO, C TUAPABANYECKON TOYKM
3peHUa OH NO3BONAET ferko cHanaHcUpoBaTh,
npakTuyecku, No6oe KoJMYeCcTBO OTOMUTENbHbIX
npuBopoB B BETKE.

Puc. 9 Cxema pa3BogKu Tpy6onpoBoAOB C MONYTHbIM ABUXEHUEM TernJIoHocUTens

> 1

(VAL



MMapaBAMyecKunin pacyeT TaKoi CXeMbI MpUBEdEH
B npunoxeHun 1-B. Kak BUAHO U3 3TOro pacuyéra, Puc. 10 MnuHTyCcHas npoknagka TpyGonpoeBofoB
yTBEepXOeHne o ToM, YTO CUCTEMA C MOMYTHbIM : -ﬂ
ABUXeHnemMm TenJioHocuTensa «CaMOGaJ’IaHCMpy- J
eTcA», He BCerga KOppeKTHO.

B npvBegeHHOM npuMepe pas3bpoc HaCTPOMKM
paZvaTopHbIX KanaHoB MOMy4Yusics ele 3Hauu-
TesibHee, YeM Npu TYMMKOBOM cxeme. [lefno B TOM, UTO
B 9TUX CUCTEMAX CYLLECTBEHHYK 4acTb OT NOTepb
[LaBJieHUs1 COCTaBNSIlOT MOTEPU Ha caMux pagua-
TOPHbIX KnanaHax, a OHW, B CBOKO o4Yepeb, 3aBUCAT
OT MOLLHOCTW paguaTopa. Hepenku cnyvau, korga
B TYNWKOBOM cucTeme npu GOSbLIOM KosMyecTBe
papuaTopoB (6onee nNATH) He ypaeTcs ONTUMAanbHO
cbanaHcuMpoBaTb cucTeMy. Y cucTeMbl C NOMYTHbIM
OBWXEHWEM TenyIOHOCUTENsI HampoTuB, Konuye-
CTBO pafuaToOpOB Ha HAacTPOWMKW He BNIUSIET, HO 3aTO
CYLLLECTBEHHO BAUSAET pasHuLa B MOLLHOCTU OTOMM-
TeNbHbIX NpMBopPOoB.

MCXO,D,FI N3 BbllleCKa3aHHOINo MOXHO cnhaenaTtb ;
BblBOL, YTO NMonyTHaa cucrtema Sde)eKTI/IBHa npu ﬁ
Konn4yecTee paaonaTtopoB B BETKE 6osiee NATU UK @

(Mpu MeHblueM KonuyecTBe paguMaTopoB) Npwu
pasHule B TEMJIOBOW MOLWHOCTU paguaTopoB He
6onee 50%.

Puc. 11 dutunr Puc. 12 ®utuHr Puc. 13 OTBop,
VTm.233.1 VTm.253.1 VTi.960

ABYXTPYBHASA TYNMNKOBAA CUCTEMA C

NMPOKJIALLKO/ TPYBOINPOBO/I0B Puc. 14 Nopgknioyenne npubopa ¢ nomoubio coutnHros
B MJIUHTYCE VTm.233.l noteopa VTi.960

YacTo cnyyaeTcs, 4TO Ha 06beKkTe HeT BO3MOX-
HOCTWM pacnonoxuTb TpybonpoBoabl B CTSAXKe
nona. B atom cnyvae peweHunem npobnemobl
MOXeT CNYXMUTb NMHTYCHaA pa3Bofka Tpybonpo-
BOOOB. [l0 KOHCTPYKTMBHOMY peLEeHUo U
pacyéty nopobHoe pelleHWe aHaNOrM4yHO CXeme,
npeacTaB/ieHHOW Ha pucyHke 7. OTnnyune cocTouT
nuwb B cnocobe npoknagku TpybonpoBoOoB U
OUTHUHIOB.

Tpy6bl Npu NpoKnaaKe 3anianHTycoM (cMm. puc.10)
KpenaTtca K cteHe 4yepes 40-50 cMm xomMmyTamu.
Ha yrnax noBopoTa, KakK BHYTPEHHUX, TaK MU
BHELIHNX, UCMOMb3YKTCH NPecc-yrofbHUKU.

Onsa nogknioyeHUss paguaTopoB B 3TOW CxeMme
NpMMeHSTCA cneyuanbHble pa3bopHblie UTUHIU
VTm.233.1 (puc. 11; 14) n VTm.253.1 (puc. 12), a
TakK Xe oTBOg M3 HepxaBewuwen ctanm VTi.960
(puc. 13).

HomeHknatypa cutuHroB VTm.233.1 Bkntoyaer
B cebsl Takxe U nepexogHble TPOMHUKM (C TPyObl
16x2 Ha 20x2), yTo nosBonseT obonTtucb 6Ges
OOMONMHUTENbHbIX MepexofHUKOB.




Ta6nuua 3 Cneymndpmkaumsa K cXxemMe Ha pUcyHKe 7 NPU UCNOJIb30BaHNU MIIMHTYCHOW Pa3BOgKU

Ne HaumeHoBaHue un Tun, BpeHn En. | Kon- | LeHa, | Crou-ctb,
TeXHUYECKas! XapaKTepucTuKa Mapka usMm. | Bo | py6. Pyo.
1| Merannonracrukooas (werannononepsas) TpySa Vie2o | VATEC [nw. | 35 | 55 | 1925
2 | Merannonnactuxozas (wetanmononuwepras) 1pyGa v2020 | vaTec [nw. | 20 | 83 | 1660
3 | Y3en TepMoCTaTUYECKUI [N HIDKHErO NOAKIHYeHUA paguaTopa 100% VT'gi? g 6N'E VALTEC | wr. | 3 1541 | 4623
4 | Tpybka coeguHNTENbHAA U3 Hep)XXaBEHOLLEA CTanu VT.A]%%(())4.0. VALTEC | wT. | 2 518 1036
5 | lonoBka TepMocTaTuyeckas TBepLOTeNbHas VT.1000.0 VALTEC | wr. | 3 528 1584
6 | Mpecc-TpoitHUK TPOIHKK C NepexofoM Ha 06xum 16x15x16 V'%'rgfﬁ%l VALTEC | wr. | 2 219 438
7 | Mpecc-TpoiHUK TPOIMHUK C NepexojoM Ha 06xumM 20x15x16 Vgrg]%ﬁiél VALTEC | wr. | 2 315 630
8 | Mpecc-TpoifHUK YroNibHUK C NepexoAoM Ha 06Xum 16x15 VTT:]%&I' VALTEC | wr. | 2 145 290
9 | Tpy6ka-otBog 90° 3 HepxaBetowwen ctanu L 250 VTi.960 VALTEC | wT. | 6 215 1290
10 | OUTUHI KONNEKTOPHb I [ MeIHOM TPYObI VT.4430.NE | VALTEC [ wTt. | 6 111 666
11 | KpoHwTeiin ansa Tpy6 nnacTukoBbin 16 0OSKM00016 K3MNK | wt. | 70 1,7 119,00
12 | KpoHwTeitH pna Tpy6 nnacTukoBblii 20 OSKM00016 | K3MK | wT. | 40 2 80,00
Utoro: | 14 341

Puc. 15 MNMnuHTyC N3 fepeBAHHOrO yrosnka
(cToMMocTb NMHTYCa ¢ yyeToM nokpacku 180 py6. 3a
MOrOHHbIN MeTp)

Kak BuOHO M3 Tabnuybl 3, ecnn yuyuTbiBaTb
CTOMMOCTb TOJIbKO MHXEHEpPHOro o6opyfoBaHus,
TO LeHa npoknaaku TpybonpoBoAOB B CTSAXKE
nofa “ B MNAUHTYCax He CUNIbHO OTJMYyaeTcsH
(15547 py6. u 14341 py6. — 8%). MoaTtomy, B
cliyyae BbiGopa Mexy 3TUMU IByMs BapuaHTaMmy,
MOXHO PYKOBOJACTBOBATbCHA CTOMMOCTbIO CTSXKM
M CTOMMOCTbIO MJIMHTYcOB. Pasbpoc uUeH Ha
CTSXKM W MAUHTYCbl 3HAYWUTESIbHO BapbupyeTcs
B 3aBUCMMOCTU OT WUCMONb3yeMblX MaTepuasnos,
TEXHOJIOTMM U perMoHa cTpouTenbcTBa. MoaTomy
OKOHYaTeNlbHOe TEeXHUKO-3KOHOMUYECKoe CcpaB-
HeHWEe [AO0NIXHO OblTb BbIMNOSIHEHO AN KaX[oro
cny4yasi UHAUBMAYanbHO.

CTOMMOCTb CTSAXKW 3a KBagpaTHbIM MeTp Ceun-
yac B cpegHeM cocTaBnsieT oT 400 go 900 py6nen
3a M2. CTouMocCTb nAuMHTYyca Aans TpybonpoBofja
cocTtaBnsieT oT 200 no 600 pybnen 3a MNOrOHHbIN
MeTp (cMm. puc. 15).

MMopaBnMyecknn  pacyét Takoh  CUCTEMBbI
He oOTnMYaeTca OT pacyeTa, NPUBEAEHHOro B
npunoxexuun 1-b. PasHuua 3aksoyaeTcsi TONbKO
B Ko3adduMUMEeHTaXx MeCTHbIX COMPOTUBNEHUN
(PUTUHIOB (cM. npunoxexune 2-A).



Bbiwe onucaH npumep MAMHTYCHOW pas3BOOKWU C
yCTaHOBKOMN paguatopHoro ysna VT.225K. OgHako,
npepgnaraeMasi cucTemMa rnos3BonseT MCnosib3oBaTb

Puc. 17 MNMopknioyeHne paguaTtopa
C UCMOJIb30BaHNEM

komnnekta VT.045

Puc. 16 Tepmoperynu-
PYIOLLUI paguaTOpPHbINA

komnnekt VT.045

He TONbKO pagMaTopHbIA y3en, HO M OThelibHble
TepMoCTaTUYECKME W HacTpoeyHble KJlanaHbl,
Hanpumep, komnnekT VT.045.N (puc. 16).

[na nonBofa TEMNJIOHOCUTENS K BEPXHEMY Kra-
naHy ucnonb3yeTcs OTBOJL W3 HepXaBerolen
ctanu VTi.960 ¢ gnuHon 600 mm (puc. 17).

Cneuyndomkaymsa [N cxemMbl C UICNONb30BAHUEM
komnnekta VT.045 npueeneHa B Tabnuuye 4.

CucTema nony4vyaetTcs 3HauMTeNnbHO pfelleBie,
0[HaKO MOHTaX OTAe/lbHO TepMOCTaTU4ecKoro
M HacTpoeyHoro kJjamnaHa sanmeT Gosblie Bpe-
MeHU. TmapaBAnyeckui pacyeT CUCTEMbI C KOM-
nnektamu VT.045 npuBepeH B npunoxxeHun 1-T.

BMecTo TepMoCTaTM4ecKoro M HacTpPOeYHOro
KJlanaHOB MOXHO YCTaHOBWUTb OOWH TepMocTa-
TUYECKUM KNanaH ¢ npegBapuTeNbHOW HacTPOM-
Kou (cm. puc. 18).

Ha Bbixoae U3 paguaTopa B 3TOM cjlyyae gocTa-
TOYHO YCTAHOBMUTH LLIAPOBOW KpPaH.

Ta6nuua 4 Cneuncpmkaums K cxeme prcyHok 7 npu ncnonb3osanun komnnektos VT.045

3
:
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:
:
:
!

KOMNNEKT

Puc. 18 TepmocTaTuyeckui KnanaH

¢ npegHacTpoiikon VT.037

(VAL

N© HaumeHoBaHue un Tun, Bpera En. | Kon- | LeHa, | Crou-ctb,
TeXHUYecKas XapakTepucTuka Mapka u3M. | BoO pyé. pyo.
1 s TaRonOTUMEPHas) TPYG2 V1620 VAITEC |nm.| 35 | 55 | 1925
2 | Meranmonnacruxosan (weranrononepsas) e V2020 | VAUEC |nm.|20 | 83 | 1660
3 | Mpecc-TpoiiHMK TPOIHKUK C NepexofoM Ha 06xuM 16x15x16 VTm.233.1.161516 VALTEC | wr. | 2 219 438
4 | Mpecc-TpoiHKK TPOIHMK C NepexofoM Ha oGxum 20x15x16 | VTm.233.1.201516 | VALTEC | wr. | 2 315 630
5 | Mpecc-TpoitHKK YronbHUK ¢ nepexoom Ha o6xum 16x15 VTm.253.1.1615 VALTEC | wrt. | 2 145 290
6 | Tpybka-oTBojg 90° M3 HepxaBetowlen cTanu L 250 VTi.960 VALTEC | wr. | 3 215 645
7 | Tpy6ka-oTeoa 90° M3 Hepxasetowien ctanu L 700 VTi.960 VALTEC | wr. | 3 298 894
8 | GUTMHT KONNEKTOPHbIA ANIst MeHOWN TPYObI VT.4430.NE VALTEC | wt. | 6 111 666
9 Eﬁ;nnn;:;:nzan;o. K/anaH, TepMOro/ioBKa W HaCTPOeUHblil VT.045.N.04 vALTEC | wr | 3 | 1141 | 3423
10 | Hunnenb ¢ Nepexof0M Ha €BPOKOHYC VTr.580.NE.040E VALTEC | wt. | 6 89 534
11 | KpoHwTeitH gnsa Tpy6 nnacTukoBblii 16 0SKMO00016 K3MK wrt. | 70 1,7 119
12 | KpoHwTeiiH ana Tpy6 nnactukoBbin 20 0SKMO00016 K3IMK wTt. | 40 2 80
Wroro: | 11 304




Puc. 19 Cxema pa3BogKu Tpy6onpoBoAOB NPU KOMIEKTOPHO-/Ty4eBOW cucteMe

/I/

/I/

Puc. 20 NMopgknioyeHue paanaTopos npu
KOJIJIEKTOPHO-Jy4eBOM cxeme

Puc. 27 KonnekTopHbIi WiKad ¢ y310M yyeTa
TensoBoMN 3Heprum

KOJIIEKTOPHO-J1IYYEBAAA CUCTEMA

O4HOM U3 camblx pacnpoCcTpaHEHHbIX B HACTO-
Alllee BpeMs TOPU3OHTalNIbHbIX CUCTEM KBapTup-
HOro OTOMJIeHUA ABNAETCA KOJINEKTOPHO-NyYe-
Basa cuctema (puc. 19), B koTopoi TpyGonpoeogbl
npoKiafbiBaloTCA B CTAXKE MNosa, Npu 3ToM K
KaxAoMmy paauaTopy nogsoautcsa napa Tpy6o-
NpoBOJOB HEMOCPeACTBEHHO OT KOJleKTopa.

Takasi cucteMa Haubonee nNpocTa B MOHTaxe,
0[HaKo, KanuTanbHble 3aTpaTbl Ha €€ yCTPOWCTBO
oKasblBatoTcA 6osiblie, YeM Ha NpeablayLWne, n3-3a
NnoBbIWEHHOro pacxoga Tpy6 M AONONHUTENbHbIX
pacxono0B Ha KOJIIEKTOPHbIN y3er.

Tak kak TpyObl MpoKNapbIBalOTCA B CTAXKE
nona, To NOAKJIOYEHUE K pafnaTopy peKkoMeHay-
eTCcA BbINOJSIHATL yronbHukamMun VTm.281.N. Ynpas-
NleHne TemnepaTypon Bo3fayxa B TakoW cuUcTeme
OCYLLLeCTBASIETCA MPU NOMOLLLU TEPMOCTaTUYECKNX
KJlanaHos.

MeTannonnactukoBble U PEX Tpy6bl [OMXHbI
npoknagbiBaTbcA NMMbO B 3aWMUTHOM rochpMpoBaH-
HOM KOXyXxe, TMbo B Tensionsonsauuu (cm. puc. 20).

OAHUM U3 HECOMHEHHbIX LOCTOMHCTB JaHHOM
CUCTEMbl IBNIAETCS TO, YTO KOJUIEKTOPHbIN y3en
MOXeT OblTb COBMELLEH C Y3/IOM yyeTa Tenno-
BOW 3HEpPruuM B efUHOM KOJIEKTOPHOM wWKady
(cm. puc. 21).



B aToM cniyyae pewiaeTcs BONpoc 0 MecTe pac-
NOJIOXEHUSA TEMNJIOCYETUYMKOB U UX MOOKIHOUYEHUMN.
KpomMe Toro, Takasa cuctema Gonee rugpasnuye-
CKM yCcToMYMBa NO CPaBHEHUIO C NpeAblayLLIUMMU.

Mpu HanuuMmM Ha KONNEKTope nepenyckHOro
KNnanaHa (cM. puc. 22) wnu perynsitopa nepenaga
haBJieHns, OTKJIloYeHne kakoro nubo npubopa He
BNMSIET Ha pexum paboTbl ocTaBwmxcsa npubopos.

Kak BugHO u3 Tabnuybl 5, pnaHHaa cucTema
LOpOXe aHaNOrM4YHbIX TYMUKOBBIX M MOMYTHbIX
cxeM. K npeumyuiectBaM TakoW CXeMbl MOXHO
OTHECTU OTHOCMUTESNIbHYI0 MNPOCTOTY MOHTaxa Mu
HM3KWe NOTEPU OaBJIEHUS B CUCTEME.

MMOpaBAMYECKUI pacyYET KOJIEKTOPHO-JIyYeBOM
CUCTEMbI NpUBELEH B npunoxennn 1-4.

Ta6nuua 5 Cneymndpmkaums K KONINEKTOPHO-JTy4YeBoil cucTeMe

Puc. 22 KonneKTopHblii WiKach ¢ y3nom yyeta n
nepenycKHbIM KJlanaHoM

(VAL

N© HaumeHoBaHue un Tun, 5 Epn. | Kon- | LleHa, | Crou-ctb,
: peHp
TEXHWYEecKas XapaKTepucTmka Mapka u3Mm. | BO pyo. pyG.
MeTannonnacTukosas (MeTaniononMmepHas) Tpyba
1 VALTEC PEX-AL-PEX 16x2,0 MM V1620 VALTEC |nm.| 61 55 3355
2 | Koxyx ans TpybbI KpacHblit 16 SK40025k CK-Mnact | n.m. | 30,5 15 457,5
3 | Koxyx ans TpybbI KpacHb i 20 SK40032k CK-Mnact | n.m. | 30,5 20 610
Y3en TepMoCTaTUYECKMit ANA HUKHErO NOAKIIHOUYEHN!S
4 paguatopa 100% VT.225K.N.E04100 VALTEC | wrt. | 3 1541 | 4623
5 | Tpybka coefuHuTeNbHAsA U3 HEPXKABEIOLLEN CTanu VT.AD304.0.1000 VALTEC | wr. | 2 518 1036
6 | l'onoeka TepMocTaTUyecKas TBepAOTENbHas VT.1000.0 VALTEC | wrt. | 3 528 1584
Mpecc-UTMHT — YrofbHUK C XPOMUPOBAHHO
7 Tny6Koii 16x2 L=300 VTm.281.N.001615 VALTEC | wTt. | 6 494 2964
8 | GUTMHT KONNEKTOPHbIA ANIst MeHOWN TpyObI VT.4430.NE VALTEC | wt. | 6 111 666
9 | KonnekTop 13 HepxaBetowwen ctanm 1",3x3/4" VTc.505.5S.060503 VALTEC | wr. | 2 971 1942
10 | TpoiHuk KonnekTopHbIn 1" x 1/2" x 1/2" VTc.530.N.060404 VALTEC | wrt. | 2 175 350
17 | KpoHwTeiiHbI Ans KpenneHus KonaekTopos VTc.130.N.0600 VALTEC | wr. | 2 391 782
12 | Bo3ayx00TBOLUMK aBTOMATUYECKMIA VT.502.NH.04 VALTEC | wr. | 2 260 520
13 | KnanaH oTceKatowwuit VT.539.N.04 VALTEC | wrt. | 2 68 136
14 | KpaH apeHaxHbii VT.430.N.04 VALTEC | wrt. | 2 229 458
Likach KONneKTopHbIit (pa3mep TONbKO MOJ, KONNEKTOP,
15 6e3 yueTa f1on. oNeMeHTOR) LLIPH1 VALTEC | wT. | 1 1774 | 1774
OUTUHT KOMINEKTOPHbIA A0S METaIoNIacTMKOBOMN TPy6bl
16 EBpOKoHYC-16x2.0 VT.4420.NE.16 VALTEC | wt. | 6 164 984
Urtoro: | 21 257




Puc. 23 Mpumep KOMGUHUPOBAHHOW CXeMbl CUCTEMbI OTOMJIEHNS!
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Korpa B OOHOM TMOMELLEHUN pacnonararoTCA
HECKOJIbKO OTONUTEJIbHbIX ﬂpl/l60p03, Heuene-

coo6pasHo BeCTH AN Kaxaoro npuéopa oTAENbHYHO
BETKY MNpU KOJJEKTOPHO-Jly4eBON cxeMe. Pauyuo-
HanbHee OO0 Kax[oro MoMeleHns [0BOAMUTb
oTOeNbHYI0O BeTKY OT KOJJleKTopa, KoTopas yxe B
NMOMELLEHUN AEeNUTCA Ha HECKONbKO paaMaTopoB Mo
TYNWKOBOMW UM MonyTHOMN cxeme (puc. 23).

PacuéTt Takon cxembl BefETCA TOYHO TaK Xe, KakK
n 06bIYHOM Ny4eBOW CUCTEMbI, HO NPU 3TOM Kaxgas
BeTKa, MoABoOAAWAA TenjaoHOCUTENlb K HECKOJIbKUM
npubopaMm, paccuMTbiBaeTCs OTAeNbHO, KaK TYyNMKoBas
unu nonyTHas. Ecnv npu gaHHOM cxeme oTonuTesIbHbIe

=[ | I I

npubopbl, HaxoAAWMNeCs B 0JHOM MOMELLEHUN, UMEIOT
TepMOperynaTopbl (TepMocTaTUYeCKUE Y3Jibl WK
KnanaHbl), HAaCTPOEHHblE HA pa3Hyl TemnepaTypy,
TO TemrnepaTypHbIl pexum B MnomeuleHun 6ypet
HecTabwuneH.

CywecTByeT pelleHne, KOTOpPOe MNO3BONAET He
TONIbKO U30aBUTbCA OT MPoGaeMbl HeCTabUNbHOCTH,
HO M CHW3UTb 3aTpaTbl Ha NoAKNYeHne NpUBOPOB.
Ha (puc. 24) npenctaBneHa «nNpoxogHasa» cxemMa noj-
KntodeHnsa. TepMoOCTaTUYECKUIA KJamaH MOHTUpyeTcs
TOJMIbKO Yy MEepBOro oTonuTesibHoro npubopa. Takum
o6pa3oM, oMH TepMOpPEerynaTop perynuMpyeT pacxopn
TEeNNoHOCUTENsI cpa3y Yepe3 HeCKOJIbKO pannaTopoB.
OTonuTenbHble NpuboOpbl B 3TOM Cilyyae pPacCUUTbI-
BalOTCH, Kak eanHbln Bonbluoin npubop. OaHaKo, ecnu
MOLLHOCTb NMPUBOPOB BENNKA, TO MOFYT BO3HUKHYTb
CNOXHOCTK B 6anaHCUpOBKE CUCTEMBI.

Puc. 24 MNocnepoBaTtenbHoe NoAKoOYeHUe NPpMGopPoB Npyu KOMGMHUPOBaHHON cxeme

. PapunaTtop
TepMocTaTuyeckum

CroH yrnoeoit VTr.098.N

HacTpoeuHbiin

Paauarop knanaH VT.019.N

knanaH VT.179.N

TepmocTtaTuyeckas
ronoska VT.5000

duTuHr VT.4430.NE+
VTr.580.NE

DUTUHT
VT.4430.NE+
VTr.580.NE

®dutuar VIm.281.N

CroH yrnosoi VTr.098.N
dutudr VT.4430.NE+VTr.580.NE

(VAL

duTuHr Vim.281.N

dutudr VT.4430.NE+VTr.580.NE



MNpM MCNONb30BAHUU  KOJIEKTOPHO-JIyYEBOM
CUCTEMbl MOXHO OpraHu3oBaTb perynMpoBaHue
nofauv TensIoOHOCUTENS B paguaTopbl Npu MOMOLLM
aBTOMaTuUKu (puc. 25).

B aTom cnydyae, cepBonpuBObl, YrpaBisieMble
KOMHaTHbIMKW TepMmocTaTamu (puc. 26), pacnona-
raloTcs B KOJUIEKTOPHOM wkKady, a paguatopbl
nogkntoyarTca K TpybonpoBogaMm 6e3 KakoM
nméo paguaTopHOM apMaTypbl, WK Yepes LWapo-
Bbl€ KpaHbl.

KanutanbHble 3aTpaThl Ha Takyl cuctemy GygyT
HECOMHEHHO Bbllwe (cM. Tabnuuy 6), HO U YpOBEHb
KomdpopTacyLecTBeHHo Bo3pacTaeT. [lonb3oBaTesb
CMOXeT 3aJaBaTb XeNlaeMyto TeMnepaTypy Bo3gyxa
B MOMELLEHUN U BU3yaslbHO €€ KOHTPONUPOBATh.
Mpu UCMOSIb30BAaHUM XPOHOTEPMOCTATOB MMEETCS
BO3MOXHOCTb 3afaBaTb HefesNlbHyl Mporpammy
perynMpoBaHus TemnepaTypbl BoO3dyxa B 3aBu-
CUMOCTU OT AHSA HeleNIn U BPeMEHM CYTOK.

C TOoukM 3peHuss pacyéta 9Ta CUCTEMA He
oT/MyaeTcs OT 006bIYHOM NyYEBOW, 32 UCKITHOYEHMEM
TOrO, YTO perynmpytowmi U HaCTPOEYHbIN KNanaHbl
HaxoOsiTCA Ha KOJUIEKTOPE, U UX XapaKTEPUCTUKU
cnenyet 6paTb W3 TeXHUYECKOW [OKYMeEHTauuu
KoninekTopa (cM. npunoxxeHune 2-1).

Puc. 25 KonnekTopHbii y3en
¢ byHKLU e TepMoperynmpoBaHust

Ta6nuua 6 Cneyundpmkaums K prcyHKy 19 npu ucnosib30BaHMM CEPBONPUBOAOB U TEPMOCTATOB

VAL

No HaumeHoBaHue un Tun, 5 En. | Kon- | LeHa, | Crou-ctb,
0 peHn,
TexXHMYecKas XapakTepucTumka Mapka u3m. | Bo pyo6. PyG.
MeTannonnacTukoBas (MeTannononMMepHas) Tpyba

1 VALTEC PEX-AL-PEX 16%2,0 MM V1620 VALTEC |n.m.| 61 55 3355
2 | Koxyx anst Tpy6bI KpacHblii 16 SK40025k CK-Mnact | n.m. | 30,5 15 457,5
3 | Koxyx ans Tpybbl KpacHb i 20 SK40032k CK-Mnact | n.m. | 30,5 20 610
4 | CroH yrnoBoit pasbeMHblit 1/2" VTr.098.N.0004 VALTEC | wTt. | 6 169 1014

Mpecc-UTUHT — YroNbHUK C XPOMUPOBAHHOM
5 Tpy6Koii 16x2 L=300 VTm.281.N.001615 VALTEC | wT. | 3 494 1482
Mpecc-UTUHT — YTroMbHUK C XPOMUPOBAHHOM

6 Tpy6Koii 16x2 L=700 VTm.281.N.001615 VALTEC | wT. | 3 584 1752

T | GUTHHT KONINEKTOPHB I ANst MeJHOMN TPYOGbI VT.4430.NE VALTEC | wt. | 6 111 666

8 | KonnextopHblit 6ok 1",3x3/4" VTc.594.EMNX.0603 | VALTEC | wr. | 2 6491 | 12982

LLIkach KonneKTopHbIii (pa3mep TONbKO MOJ KONEKTOP,

9 663 ydeTa 10N, EMEHTOB) LLIPH1 VALTEC | wT. | 1 1774 | 1774
10 | Hunnenb ¢ nepexoAoM Ha eBPOKOHYC VTr.580.NE.040E VALTEC | wTt. | 6 89 534
11 | TepmocTaT KOMHaTHbI 220B VT.AC601.0.0 VALTEC | wrt. | 4 1081 4324

CepBonpuBOj 3EKTPOTEPMUYECKUI HOPMANTBHO
12 3akpbITbii 220B VT.TE3042.0.220 VALTEC | wT. | 3 1856 | 5568
OUTUHT KONNEKTOPHbIA /11 METaNIoNIacTUKOBO# TPYObI
13 EBDOKOHYC-16X2.0 VT.4420.NE.16 VALTEC | wt. | 6 164 984
Wtoro: | 35502




Puc. 27 OgHoTpyOHas ropusoHTanbHas cucTemMa

4 4

Puc. 28 MNMogknioyeHne papuatopa E

B OHOTpPYGHOM cxeme

dTa cucteMa HesacnyXeHHO 06XoAuTCsi BHUMa-
HWEM MpWU NPOEKTUPOBAHUM COBPEMEHHbIX 3[aHUN,
XOTSl OHa UMEeT pAf, MPEUMYLLECTB MO CPaBHEHUIO
C OBYXTPYOHbIMKU cxeMaMu. OfgHOTpyOHas cuctemMa
(puc. 27) siBnaeTcs OfHOW U3 CaMbiX 9KOHOMUYHbIX
U ruapaBIuYecKn YCTOMUMBBLIX CUCTEM. 3a cueT
NMOCTOAHHON LIMPKYNSALMU TENNIOHOCUTENS MpU AaH-
HoM cxemMe obecneuymBaeTcsi CTabBUNbHbLIN pacxof
yepes pacxofoMep TernjocyeTunka, UCKJIoYas ero
paboTy B 30HE HEUYBCTBUTESIbHOCTMU.

Paguatopbl npu opHOTPYOGHOW rOPU3OHTaNbHOM
cucteMe MOXHO nopgkawoyaTb Npu  MOMOLLK
putuHroe Vim.281 (puc. 28) nnu, npy nIMHTYCHOM
pasBogke — VTm 263.1.

Tabnuua 7 Cneyndpukanms K cxeme Ha pucyHke 27

Ne HaumeHoBaHue un Tun, Bpera En. | Kon- | LeHa, | Crou-ctb,
TeXHU4ecKas XapakTepucTuka Mapka usM. | Bo pyé. pyo.
1 s TannononuMepHas) TpyGa V2020 VALTEC |nm.| 28 | 83 | 2324
2 ;’ggﬂ aTopa 50% MHeckMit AN HIDKHEO MOAITIOeHHS VT.225K.N.E04050 | VALTEC |wr. [ 3 | 1618 | 4854
3 | Tpybka coeuHuTeNnbHas U3 HepXKaBetoLLeli CTanm VT.AD304.0.1000 VALTEC | wr. | 2 518 1036
4 | lonoBKa TepMocTaTMYeCKas TBepAOTeNbHas VT.1000.0 VALTEC | wTt. | 3 528 1584
5 | NMpecc-TPorHMK YrofbHUK C NepexofoM Ha 06xum 20x15 VTm.253.1.2015 VALTEC | wTt. | 6 145 870
6 | Tpybka-otBog 90° U3 HepxaBetowwen ctanm L 250 VTi.960 VALTEC | wt. | 6 215 1290
7 | OUTUHT KONNEKTOPHBIA NSt MeJHOI TPy6bI VT.4430.NE VALTEC | wTt. | 6 111 666
Utoro: | 12 624

(VAL



K HefocTaTKaM «0AHOTPYBKU» MHOrAa OTHOCAT
CNOXHOCTb noabopa OTOMNUTENbHbIX MNPUMGOPOB.
[leno B TOM, YTO TUMOpPa3Mep OTOMMUTENLHOMO NpU-
fopa B TakoW cXeMe 3aBUCUT OT KoadpduumneHTa
3aTeKaHusi pagMaTopHOro yana.

B cTapbix cuctemax pagmaTopHble y3ibl ¢ 6ai-
nacaMmyM MOHTMPOBANIUCb Ha MeCTe U3 CTallbHbIX
TPpy6, M UX XapaKTEPUCTUKU OYEHb CUJIbHO
oTnNUYanucb Apyr oT papyra. [pe-To CcBaplumk
cAenaet HannbiB BHYTpu 0Oainaca, rge-1o He
BblfEepXaHO paccTosiHMe OT cTosika fo Gannaca,
n dakTnyeckmm KoaddUUNEHT YBENYUTCA WK
yMeHbLUNTCS.

CTOUT NN roBOpuUTb, YTO peaNibHble Koadhdu-
LMEeHTbl 3aTeKaHWs TaKWUX Y3JI0B CUJIbHO OT/U-
yanucb OT TeX, YTO NMPUHUMAN NPOEKTUPOBLLUK MO
Tabnuuyam.

Cenvyac gns O,D,HOTPY6HbIX cucrtemMm uUCNoNb3y-
HTCA cneuunasnbHble Yy3Nbl, U3roTaBinBaeMble B
3aBOACKUX yCnoBUAX. KO(—)CbClZ)VILIMGHT 3aTeKaHuAa
TaKUX y3J10B YETKO onpeneneH B xone 3aBoACKUX
NCMNbITAHUMN. Kpome TOro, oH 3a4acTyio MOXeT
perynupoBaTtbCs, N0O3BONAA HAaCTpanBaThb Kaxgbln
y3en nigueuayasnbHO.

OZHVM 13 NpUMEPOB TaKnX Y3/0B ABNsieTCA y3en
VT.225K 50%. OTnnuntensHon oco6eHHOCTbIO ero
oT y3na VT.225K 100% ssBnsieTcA TO, YTO B €ro KOH-
CTPYKUMIO BCTPOEH Bawnac (puc. 29).

MponyckHas crnocobHocTb Gannaca (mo3uymns 6
puc. 29) cdukcupoBaHa u paBHa T1m3/4ac. [lpo-
nyckHasi cnoco6HOCTb y3na Ha Npoxog BoAbl Yepes
paguaTop 3aBUCUT OT MOJIOXEHUA HaCTPOEYHOro
KnanaHa (mo3. 3 puc. 29) n HaxoguTcs B nNpepenax
o1 0 go 1M3/4ac (Npu CHATOW TEPMOTOSIOBKE).

To ecTb, NpU MOJIHOCTbIO OTKPbITOM HacTpoey-
HOM KfnanaHe nponyckHble cnocobHoCTM Yy3na
yepes Gannac u yepes papguatop OyayT paBHbI.
A cnepoBaTeflbHO, MOTOK TemnjoHOCUTEeNs 4yepes
OaHHbIM y3en 6ypeT penutbeca nononam. [lo
Mepe 3aKpbITUA KnanaHa nponyckHas cnoco6-
HOCTb Yepes paguatop byneT cHMUXATbCS, BMe-
CTe C Hen OypeT cHuxaTbcA U KoadpuuMeHT
3aTekaHus ot 0,5 go 0.

Mpu nop6ope oTonUTenbHbIX NMPUGOPOB B
COBpeMeHHbIX AoMaX YyacTo GbiBaeT cuTya-
LS, NpyU KOTOPOW AfiMHa BbIGpaHHbIX OTO-

NUTEeNbHbIX NPUGOPOB 3HaUYMTENIbHO MeHbLUe
LUMPUHbI OKOHHOrOo npoéma (puc. 30).

Puc. 29 Cxema yana VT.225K 50%

Puc. 30 NMpumep HecoOTBETCTBUSA ANIMHBI Npubopa
LUMpUHE NpoémMa

1




B cootBeTrcTBMMCN.6.4.4CI160.13330.2012
«[AnuHy oTonuTenbHoro npubopa cnepyet
onpepensaTtb pacyeToM W MNpPUHUMATb He

MeHee 75% pNMHBI CBETOBOr0 npoema

(okHa) B GoNbHMLAX, AETCKUX AOLUKOJIbHbIX

yupexpgeHusx, LKonax, AomMax  gnsa

npecTtapenbiX U MHBaNUAO0B U 50% - B XUNbIX
M 0OLLLEeCTBEHHbIX 3QaHUAXY.

B nBYXTpybHOW CMCTEMe yCTaHOBKA OTOMUTENBHOIO
npubopa c nnow,afbio NOBEPXHOCTM TemnnooThauw,
npeBbiwatowen B 1,5 pasa Tpebyemyto, npusenet
K HekoppekTHol paboTte Bcei cuctembl. [lpu
ucnonb3oBaHun ysnos Tuna VT.225K 50% B
OOHOTPYOHbIX cxeMax 3ToW npobnemMbl MOXHO
nsbexatb. Tennootnaya otonuTenbHoro npubopa
3aBUCUT OT cpefHel TemnepaTypbl OTONMUTENbHOIO
npubopa n pacxofa TENIOHOCUTENs 4epe3 Hero.
Ha ob6a atux napameTpa BnuseT KoadpuuMeHT
3aTeKaHus, KOTOPbIA MOXHO HaCTPOUTb NPU MOMOLLLM
perynupoBku ysna. Ecnu pnvHa oTonuMTeNbHOro
npubopa nony4yaeTcs CAMWKOM Mana, TO MOXHO
paccunTaTb OTONUTENbHbIM NpUGOp «0BpaTHbIM»
cnocoboMm, TO ecTb, 3afjaTbCA ONTUMAaSIbHOM
OJIMHON, M yXe ucxona U3 3TOW OJIMHbI BbIYUCAUTD
K03 pULMeHT 3aTeKaHNsA U HaCTPOMKY y3na.

Mpumep nopbopa papvaTopoB Ans OLHOTPYOHOM
CUCTEMbI NpuBeLEH B npunoxeHun 1-E.

Mpumep rupgpaBnnyeckoro pacyeta ofgHOTpybOHOM
CUCTEMbI NpuBeLEH B npunoxeHun 1-XK.

OpHoTpybHble cucTeMmbl obecneymBaloT cTa-
OunbHyto paboTy TepMocTaTUYecKUX KJlanaHoOB MU
Tennoc4YeTUYNKoB. PapuaTopHble TepMOperynsaTopbl
OTKPbIBAOTCSA U 3aKpbIBAlOTCH, MOCTOSIHHO MEHSASA
rMOpaBNYECKYD XapaKTEPUCTUKY CUCTEMbI. Takum
06pa3oM, YyMeHblUueHMe pacxofa TernJIOHOCUTeNA
Ha O4HOM yyacTKe MOXeT MPUBECTU K YBEJIMYEHUIO
pacxopa Ha gpyrom. [lna ctabunusayum gaBieHnn u
pacxofoB B ABYXTPYOHbIX cucTeMax Uchosib3yeTcs
KOMMJIeKC YCTPOMCTB, Takue Kak cTtabunusaTtopbl
nepenaga gasneHus, cTabunmsaTopbi-OrpaHUyYnTeNn
pacxofa, nepenyckHble KnanaHbl U nNp. B ogHOTpy6-
HOWM cucTeMe paguaTopHble KnanaHbl, MPakTUYeCcKy,
He BAMSIOT ApYr Ha gpyra. [axe ecnv Ha Kakom TO
yyacTke OynyT nepekpbiTbl pagnaTopHble KnanaHbl,

(VAL

TO TernJIoHOCUTENb BCe paBHO ByAeT UATK NO 3TOMY
yyacTKy, HO yXe 4yepes baunac. Takum obpasom, B
ofHOTpyOHOM cucTemMe oTonseHus He TpebyeTcsa
cNoXxHoro obopynoBaHus cTabunuanpytow,ero nas-
JieHue U pacxog,.

Kpome Toro, B ABYXTpPYOHbIX cucTtemax oTonne-
HUS cyliecTBYeT onpegesieHHas npobnema, CBsi3aH-
Has c TeM, YTO Takaa cuctema MoxeT paboTaTb B
pexume, Npn KOTOPOM TEMNIOCYETUNK He yUYuTbiBaeT
notpebnsiemyo TennoByr 3aHepruto. [eno B TOM,
4yTo y noboro cYETYMKA ecTb TaKoW nokasaTenb Kak
«MOPOr YYBCTBUTENIbHOCTM». 3TO pacxon TenaoHOCU-
Tens, HUXe KOTOPOro CYETYMK He cpukcupyeTt pac-
X0opq TenjoHOCUTeNs, a crefoBaTesibHO, U TENOBYO
aHepruto. Kak npaBufo, KBapTUPHble TEMNOCHETUNKN
UMeIT NOopor YyBCTBUTENBLHOCTM nopsagka 3-7 n/vac.
Kasanocb 6bl, HEMHOIO, HO MPU TakKUX HU3KUX pacxo-
Jax TemnepaTypa TenjoHocuTenss B 06paTHOM Tpy-
6onpoBoe onyckaeTcs HUXe pacYETHOro 3HaYeHus,
a tennonotpebnieHne KBapTUpbl B TakOM pexume
MoxeT pocTturatb 100-300 BT. 3Ty notpebnéHHyto
TENnJIoBYIO 3HEpPruto B ABYXTpY6HOM cucteme Tenso-
CYETYMK YyYMTbIBaTb He BypeT.

B ooHOTpy6GHOM CxeMe, faxe ecnim Bce paanaTopHble
KnanaHa nepekpbIThbl, TEMJIOHOCUTESNb BCE paBHO ByaeT
uMpKynupoBaTb Yepes bavnac. Pacxopq TensioHocuTens
Mo KOHTYpPYy KBapTupbl B TakKoW CUCTEME He MOXeT
CHM3UTbCs 6onee yeM Ha 40%, 1 Yyepes TennocyeTuYnK
B nwbom pexume OyaeT npoxoauTb pacxon
6onbwnA Mopora 4YyBCTBMTENIbHOCTU pacxofoMepa.
OfHako, Npy TakoW opraHusauuyM OTOMJIEHUS eCTb U
HepgocTaTku. TennoHoOCUMTeNb, KOTOPbIA LUPKyAnpyeT
no TpybonpoBoaM TaK WM MHaye Takxe HarpeBaeT
nomeuieHne. B 3aBUCMMOCTM OT TONLWMHbI U30-
nauum n cnocoba npoknagku Tpy6 Tennmootpada ot
TpybonpoBoaoB MoxeT BapbupoBaTbcs oT 3 BT go 10
BT Ha 1 NoroHHbIn MeTp. M3-3a 3TOro B Ten/ble OHU
MOXeT BO3HUKaTb addeKT «nepeTona», Korga Bce
oTonuTeNlbHble NPUBOPbI BbIKIKOYEHbI, HO TensoBas
9Heprusi BCe paBHO MOCTyrMaeT B MNOMelleHue OT
TpybonpoBoaoB.

Ons Toro, 4tobbl WUCKNKYUTbL TaKyk CUTyauMuto,
VALTEC npepnaraeT yHuBepcasibHble KBapTUpHble
ctaHuum Control Modul (puc. 31).

9TW CTaHLMKU MOTYT UCNONb30BaTbCSl Kak B OfHO-
Tpy6HON, Tak U B ABYXTPYOHOM CUCTEME OTOMJIEHUS.
OCHOBHOe UX Ha3HayeHMe — 3TO HacCTpoOMKa,
perynupoBaHue UM y4yeT TenjoBOM  3HepPruu,
notpebnsemMon kBaptupoin. [ins npenoTBpalleHUs
adbpekTa «nepeTtona» paHHasA cTaHUMsa cHabxeHa
TPEXXOAOBbIM KJlanaHoOM, KOTOPbIM OcCHauiaeTcs
CepBOMNPUBOAOM.



B aToM cnyyae KkBapTuMpa oOcHalwaeTcs
TepMocTaTOM, Ha KOTOpPOM MoTpebuTenb ycTta-
HaB/IMBAeT MaKCUMasbHO [ONYyCTUMYK Temne-
paTypy Bo3ayxa B KBapTupe. B cnyuvae, ecnu B
KBapTupe TemnepaTtypa BO3gyXxa nogHUMeTCS
Bbllle, CTaHUMSA MOJIHOCTbIO NepekpoeT nopmadvy
TENnIoOHOCUTENA B KBapTUPYy W MNyCcTUT ero no
6avinacy B o6paTHbin TpybonpoBopg. Takoe
pellieHne no3BosiaeT NoAAePXUBATL NOCTOSHHbIN
pacxof BoAbl N0 CTOAKAM CUCTEM OTOIMJIEHUS, YTO,
B CBOK o4yepefb, uzbaBnsieT oT HEOBXOAUMOCTH
YCTaHOBKW aBTOMAaTUYECKUX PErynsiTOPOB pacxopna.

Mpu nomMowwu AByx GanaHCUPOBOYHbIX Knana-
HOB CTaHLMM MOXHO HacTpauBaeTcs TpebyeMblii
pacxop TENNOHOCUTENs B pexXuWMe TennonoTpe-
6/1eHus 1 B «BaiiMacHOM» PeXnUMe, TaK, YTOObl OHM
OblNN paBHbI.

MonyyaeTcs, YTo, B KaKOM Obl MOMOXEHUU HU
HaxoQuncsi PerysMpoBOYHbIN  KnamnaH, pacxopf
TernsioHocuTens Jyepes KBapTupy byaer Heusme-
HeH, a, criefoBaTesNIbHO, U pacxofbl MO CTOAKAM He
OyayT U3MEHSATbCH.

Mpu ycTaHOBKe B KBapTUpe XpOHOTepMocTaTa
(TepmocTaTa, NporpaMMUpPyeMoro Ha nogaepxa-
HWe onpeaesieHHON TemMnepaTypbl B onpeaeneHHoe
BpeMs), XuneL, UMeeT BO3MOXHOCTb CYLLLECTBEHHO
COKPaTUTb pacxofibl Ha OTOMNJEHUE.

Puc. 31 Keaptupnas ctanyusa Control Modul

B pgaHHOW cTaTbe pacCMOTpPeHbl Pa3/InyHble BapuaHTbl OPraHu3auun CUCTEMbl OTOMJIEHUS NpPU
ropu3oHTasbHou pa3sogke. KoHeuyHo, 6b1in onucaHbl He BCe BO3MOXHbIe KOHCTPYKTUBHbIE peLueHus
opraHn3sauuu KBapTUPHOro otoruieHns. Mbl cTtapanucb nokasatb HanbGonee agpgheKTUBHbIE, C TOYKMN
3peHUss 3KOHOMUYHOCTHU U TPYHOEMKOCTH CXeMbl, KOTOPbIe NPUMEHSIOTCS B MacCCOBOM CTPOUTEJIbCTBE.

FpaMoTHbIN nogxon K Bbi6Opy NOJZOOHbBIX CUCTEM MOXET obecneynTb KaK CHUXKEHUe KanuTasibHbIX
3aTpaTt Ha cucTeMy OTONJIeHUs, TaK U NMOBbILEHUs K/lacca KOM(POPTHOCTH NPOEKTUPYEMOro 34aHus.

MpuBegeHHbIe NpUMepBbI, 3TO NINLLIL Masas 4acTb TeXHUKO-3KOHOMMNYECKOro cpaBHeHUsl, KOTopoe fpo-
Bogunu cneyunanuctbl VALTEC coBMecTHO ¢ npoekTuposinkamu MHUNTII gna BHegpeHnsa peLueHns
ropu3oHTasIbHbIX CXeM OTOMJIeHns1 B TUnosyio cepuio 44T.

Ana goMoB 3Toi cepum BbI60p 6biN cReNnaH B NoJb3Yy MJNHTYCHOM TYNUKOBOH cucteMbl. OgHaKo, gnsa
KaXKfjoro KOHKpeTHoro 3gaHus onTUMasbHoe pellieHne MoXeT 6bITb UHbIM. Ha cerogHsLWHNIA BeHb He
CylecTByeT yHUBepcasbHOro pelueHusi, OTBeyalow,ero 3anpocam BceX y4aCTHUKOB MHBECTULNOHHOIO
npoyecca. UMeHHO B 3TOM M 3aK/ll04aeTcsl 3ag4a4a NPOeKTUPOBLLUKOB - B KaX[O0M KOHKPETHOM ciy4yae
HalTU caMoe ONTUMaJlbHOEe peLieHue N BHe4pUTb ero.

(VAL



B 3AKJTIOYEHUMU XOTENOCH Bbl AATb OBLLME PEKOMEHZALUW MO BbIBEOPY ONTUMAJIbHOU CXEMDbI

PA3BOJKN CUCTEM OTOIJIEHUA OJ11 KBAPTUPDI.

1. IBYXTPYBHAA TYITNKOBAA.

PekomeHgoBaHa rpu obLemM pacxofe TenioHocuTens B BeTke MeHee 400 kr/4ac (9 kBT npu At=20), a
TakK Xe rnpu He6obLLIOM KOJINYeCTBE OTONMUTESbHbIX MPM60opoB B BeTKe (MeHee 6). Ecsin npnbopos 6osibLue
TO MOXHO MPUMEHUTb MNOMYTHYI CXeMy pacrnpenesieHnss TernI0HOCUTESS.

2. IBYXTPYBHAA C NMOnNyTHbIM ABUXEHUEM TEIMNJIOHOCUTEJIA.

PekomeHpgoBaHa npu obLjemM pacxoge TernaoHocuTesns B BeTKe MeHee 400 kr/4ac a Takxe ecnu
MOLHOCTb CaMoOro MaJsieHbkoro npmubopa oTiMyaeTcss oT caMoro 6osibworo He 6osiee yeM Ha 50%.
(B cnyuyae ecnm MoujHocTu Bcex npubopoB coBnafgaroT [ONycKaeTcs MoAK/oYEeHUE, NPakTUYECKH,
HeorpaHWYyeHHOro Koanm4yecTBa npubopos).

3. IBYXTPYBHASl PA3BETBJIEHHAA.

PekomeHpoBaHa B TOM ciyyae, eC/iM B KBapTUpPe NpUCyTCTBYET 60J1bLLIOE KOSIMYECTBO OTONMUTESIbHbIX
npubopos (6onee 6) n pazbpoc MOLHOCTU OTONUTENbHbIX NpubopoB bosblie 50%, a Takxe B ciyyae
ecnu nepuMeTp KBapTupbl caulikoM Besunk (6osnee 150 MeTpoB) Asi opraHu3ayun TYMUKOBOU WU
MonyTHOMW CXeMBbI.

4. KOJIJIEKTOPHO-J1YYEBAA.
PekomeHfgoBaHa B TOM ciiyyae, ecnim obLymi pacxos TernoHocuTess Ha kBapTupy 6onee 400 kr/yac.

YcTposicTBO syyeBOU cXeMbl MO3BOUT U36exaTb NMPUMEHEHUS BONbLUNX AUaMeTPOB TPYy6 B KBapTUPHbLIX
cucTemax.

5. KOMBUHUPOBAHHAA.

anMeHﬂeTCFI B TeX Xe cyqiy4asax, 4Tto un npegbiayuias, ecjin B OgHOM NJIN HECKOJIbKNX NMOMELLEHNAX
yCcTaHoOBJIEHO b6onee OOHOIo OoTornnTEeJsIbHOIroO an6opa.

6. KOJIJIEKTOPHO-JIYYEBASA C YINPABJIEHWEM HA KOJIJIEKTOPE.

lMpumeHsaeTcs Tam, rge Tpe6}/ETCFI obecrneynTb NOBbILLIEHHbIN YpOBEHb KOMd)OpTa B MOMELLEHNAX.

7. OJHOTPYBHAA.

OnTumMmarsnbHa npu pacxofe TernaoHocuTensa rno BeTtke meHee 300 kr/4yac u pac4éTHoOM TeMmmnepartype
TensnoHocuTtens 90°C u BbiLle.

Xuranos [].B.

MVALTEC



NMPUJI0OXXEHME 1. MPUMEPbI PACHETOB TrOPU30HTAJIbHbIX CUCTEM OTONJIEHUA.

M OPABJINHYECKMM PACHET FOPU3OHTAJIbHOW CUCTEMbI OTOMJIEHWA MOXHO PA3LEJINTb HA 6 3TATOB:

B Otan 1. OnpepgeneHne pacxofa TensoHOCUTENS
yepes npmnbopbl U y4acTKy.

Pacxof BoAbl N0 KaXA0OMy y4acTKy, a Tak Xe yepes
KaXAabli paguaTop paccuuMTbiBaeTcsa no ¢ghopmyne:

Q

G=—F
C(tr — t2)

- 3600 ; [kr/ gac ]

rae Q — MOLHOCTb OTONUTENLHOrO Npubopa B cryyae,
€C/IM pacxop cuuTaeTcs Afs oTonuTensHoro npubopa
WM CyMMapHasi MOLLHOCTb OTOMUTESNbHbIX NPUGOPOB,
MOAKJIHOYEHHBIX K JaHHOMY y4acTky [BT];

¢ — yAenbHas TennoéMKoCTb TennoHocutens (gns
BoAabl ¢=4,187 kOx/(krK))

t; — pacuyértHas TemnepaTtypa TenjoHOCUTeNs B
nogatoiiemM Tpy6onposoge [°C;

t, — pacuértHas TemnepaTtypa TenjoHOCUTENs B
o6paTHoM Tpy6onpoeoge [°C];

B J71an 2. OnpegeneHne guaMeTpoB Tpy60rnpoBo40B.

OuameTtpbl Tpy6 AnsA Kax[oro yyacTtka MOXHO
HasHayaTb MO nMpegfsiaraeMod HOMOrpamMme uu
no rugpasnuyeckum Ttabnuuyam. PekomMeHpyeTcs
nonbupatb MWHUManbHbIN AuameTp Tpybbl, npwu
KOTOpPOM yAeNbHble MOTepU AaBIEHUS COCTABASAIOT He
6onee 300 MNa/m. Mpn 3TOM CKOPOCTb TEMNJIOHOCUTENSA
He [0JKHa npeBblwaTth 1,5 M/c.

B Otan 3. OnpegeneHne cCKOpPOCTU TernsOHOCUTENSA
M0 y4acTkam.

CKOpPOCTb [ABUXEHWS TEMNJIOHOCUTENIA Ha y4yacTKe
onpegenseTcs no ¢popmyrne:

G,-4-10°

=300 p o M

Ui

Foe Gi — pacxopq TensoHOCUTENS Ha YYacTKe, Kr/c;

P — NNIOTHOCTb TEMJIOHOCUTENA (/19 BOAbI C TEM-
nepatypoit 70°C p=970 kr/m3);

di — BHyTpeHHWI AauameTp TpyObl Ha ydyacTke
(&ns Tpy6 16x2 d=12mM; 20x2 d=16 MMm).

B Ortan 4. OnpepeneHne cyMMmbl KoaghpuuyneHToB
MecCTHbIx conpoTusneHnit (KMC) no kaxgomy 4upky-
JIIUMOHHOMY KOJIbLY.

KoadhbuLmeHTbl MeCTHbIX COMPOTUBAEHUN 3ne-
MEHTOB rUgpaBiNYecKUX CUCTEeM MPUHUMAKOTCA NO
rmgpaenuyeckum tabnuuam m cnpaBodyHukam. KMC
paguaTopHbIX (UTUHIOB U Y3710B MOAKIHOYEHUA
paguaTopoB NpuBefeHbl B MPUIOKEHUH 2.

Homorpamma onpepeneHusa noTepb AaBJsieHUA B MeTalJ1IONOJIMMEPHbIX pr6ax
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B J7an 5. OnpegeneHve NoTepb AABJEHUSA B LUPKY-
JIIUMOHHBIX KOJIbLjaXx.

MoTepu OaBfieHUA B KaXAOM LUPKYIALUOHHOM
KOJbLie paccynTbiBalOTCA Mo ¢hopmyiie:

AP, = <k:; : p>2 £105 + Z(dpi L)
+z (éz. v'sz> [ITa]

Fne G — pacxopq TernsioHOCUTENS Yepes y4acToK Unu
npubop, Kr/vac;

ky — nponyckHaa cnocobHOCTb pagnaToOpHOro
KnanaHa, m3/4ac;

p — NNIOTHOCTb TENJIOHOCUTENS, KI/M3;
dpj — yoenbHble NnHeHbIe NOTepu AaeneHus, Ma/m;

Lj — nnvHa TpyGonpoBoga Ha yyacTke (MpsAMoi u
ob6paTHbIN Tpybonposond), M;

é‘i — K03(pPULMEHT MECTHOrO CONPOTUBIIEHUS
KaxAoro afieMeHTa y4yacTka;

V| — CKOPOCTb TEMNJIOHOCUTENA Ha y4acTKe, Mm/c.

B cnyyae, ecnu B KOMIEKTOPHOM likady uam B
KBapTUPHOM CTaHUMM NJAHMPYeTCs  YCTaHOBKA
HeperynMpyemMoro nepenyckHOro KnanaHa wnu
perynstopa nepenaja gaBieHus ¢ (OMKCUMPOBAHHOW
HacCTPOWKOW, 3TOT LWar nponyckaeTcs, M MNoTepu
LaBNIeHUA  MPUHUMAIOTCA  PaBHbIMU  3HAYEHUIO
HacTPOMKMN JaHHOro KnanaHa (gns KBapTup 06bluHO
npuHuMaeTcsa 20 kIa).

B O9tan 6. Pacyeér

KsiarnaHoB.

HacTpoWKn pannaTopHbIX

PapgnaTopHble KnanaHbl HacTpamBaloTCA TakKuUM
ob6pasomM, u4TOObI NOTEpUM [aBNeHUsAs BO Bcex
LMPKYNALUOHHbBIX KOMbLax 6blsin paBHbl pacYETHOMY
nageHuio fnaBfieHUs B CUCTEMe C TOYHOCTbIO +10%.
PapuaTopHbIN KnanaH pacyeTHOro LUPKYNALUOHHOIO
KonbLa [omkeH ObiTb HACTPOEH HA MaKCUMasbHYHO
nponyckHyt cnocobHocTb (gnsa ysna VT.225K aTo
nosunymus 9).

Mpu HanuMune Ha BBOME B KBapTUpy perynsatopa
nepenana fAaBleHWA WM MepenyckHOro Kiamnasa,
pacyeT HacTpoWKM HeobXxooum  OnA  BCEX
paguaTopHbIX KJlanaHoB..

HacTpoeyHasa nosuuua KrnanaHa onpegenseTcs

ucxoasa um3  ero TpebyemMonm  NponycKHOWM
cnocobHocTmn K.

(VAL

Ona aTtoro cHavana BbluucnseTca TpebyemMbli
nepenaj fgaBfieHUA Ha Kax[oM KranaHe no

¢opmyne:

(eld

AP™ = APP—AP, + <k ) -10°; [I1a]

vs

rne APP — pacuétHoe nafieHune faBneHns B cUCTeMe
oTonJieHna KBapTupsbl, Ma;

APy — nageHve fnaBneHnsa Ha UMPKYISALUOHHOM
KonbLe flaHHOro oToNUTENbHOro Npubopa, Ma;

GMP — pacxon TensioHOCUTENA Yepes3 AaHHbIA
npwoop, Kr/c;

Kvs — makcuMarnbHas nponyckHasi CocoBHOCTb
KnanaHa, m3/4ac;

P — NJIOTHOCTb TEMNAOHOCUTENS, KI/M3.

A 3aTeM Bbluucnaetcs TpebyemMass nNponyckHas
cnocobHOCTb kKNlanaHa no ¢gphopmyne:

1p

G
K™= —— 316,23 m3/uac

v
p',/AP’”"

B cooTBeTCTBUM C HacTpoeyHou Tabnuuei
pagMaTopHOro ysna WM KianaHa (npuioxeHue 2)
NMpouMsBOAMUTCS €ro HacTpoiika Ha Tpebyemyto

MPONYCKHYI CNOCOGHOCTb.



PacueTtHas cxema

J—
Vyactok Ne3 __l |
MontHocTh Q | 5500 Bt ] 2200 B []
T
JlnnHa ydactka | 193 ™
Auzpierp 2 | 16x20
TpyGorpoBoia
| 1800 Bt I
—— J
| I ) J
( 1 J
7 o
Or
Ny $
SN
Y/ —)|O|
q
Vuyacrok Ne2 . & D rK
MomHocTh Q 3300 Bt | c
JlnnHa yyactka | 14m L
|
Huamerp @ | 16x2.0
Tpy6onpoBozia
|
e ——
VYuacrox Nel
MOoIIHOCTh Q | 1500 Bt /\ —
E—

JlmiHa ygacTka | 20,8 M I

Toraerp . I 1500 Bt

TpyGonpoBoIa : /\

Pacxonb! TennoHocuTeNs No ydacTkam npy napameTpax
90/70°C (¢popmyna I.1):

= % 3600=64,5kr/ wac= 0,019/
1~ 2187 -(90 - 70) Come e B

u 3300
= ———————— 3600 =1419 xr/ yac = 0,041 n/c

27 4187 - (90 — 70)
» 5500
Gy =

= 2187 (90— 70y 000 =230 kr/uac=0069afc

\L___—

Pacxopnb! TennoHocuTens yepes npnbopbl
(chopmyna Il.1):

Gl = 1500 - 3600 = 64,5 kr/
1~ 2187 - (90 - 70) RS

G = 1800 3600 = 77,4 xr/
2~ 4187 - (90 - 70) - R Rac

G = 2200 3600 = 94,6 kr/
3 T 4187 - (90 - 70) - o rac

(VAL



[Mopbop anameTpoB Tpybonposogos (Mo HoMorpaMmme npunoxexune 1-A):

Yyactok 1:16x2; dp;=50,8a/m - ynenbHbie noTepu meHee 300 MNa/m, npuHumaetcsa Tpyby aguametTpom16x2.
YuacTok 2: 16x2; dp,=160,8 Na/m - ygenbHbie notepu meHee 300 [Ma/m, npuHumaetcs Tpyby anameTpom16x2.

YuacTok 3: 16x2; dp3=420,2 Ma/m - ypenbHble notepu 6onee 300 [1a/M, MOITOMY NPUHUMAETCA CAEAYIOLLNIA
anameTp Tpybonposona 20x2 ; dp3=112,2 Ma/m - yaenbHble notepu meHee 300 [Na/Mm, npuHumaetcs Tpyoy
Anametpom20x2.

OnpefeneHne cCKOPOCTH TEMIOHOCUTESS Mo y4acTkaM (¢hopmyna I1.2):

64,5-4-10° 1419-4-10°

v, = > =0,16 m/c; Vv, = > =0,36 m/c;
3600-970-314-12 3600-970-314-12

v 236,4-4-10°
® 3600-970-314-162

=0,34 m/c.

OnpegeneHne KOSCbeML[MEHTOB MECTHBbIX COI'IpOTMBﬂeHMI;I no UMPKyNAaAUNOHHbIM KOJibLaM:

konbLo 1

YronbHuk 16 . TpOWHMK Ha nNpoxof npu ~ TponHuk Ha npoxog, npu

KMC=2x1.9 neneHun notoka 16-15-16 neneHnn notoka 20-15-16
' * KMC=1,36 * KMC=6,73
/) /)
! 9TaXHbIN
1 %’ 2 3
KONNeKTop
1500 1800 2200
KMC=1,6
/. /. | /.
YLIaCTOK/ YyacTtok / YyacTtok /
N21 N22 Ne3
| TpONHUK Ha Npoxog, npu # TpoWHKK Ha npoxog, Npu
®,.. cnuaHum notoka 16-15-16 L cnmaHum notoka 20-15-16
\ KMC=3,45 \ KMC=7,8

CeKLMOHHbIV pagmaTop ¢ KOIM4ecTBOM cekumii 6onee 6 KMC=1,6.
[NoTepu faBneHnst Ha 3TOM KOJIbLie CK1a[bIBatOTCA U3 NoTepb Ha 1, 2 n 3 yyacTkax u notepsix Ha 1-om paguaTope.

(VAL



KonbLo 2

TpOMHMK Ha Npoxog npu
neneHunn notoka 20-15-16
KMC=6,73

TpONHUK Npwm

|
oTBeTBIeHUM noToka — 4,11 '
|

. j es\

’ OTaXHbIN
1 2 3 KONNeKTop
1500 1800 2200
KMC=1,6
1 / /
lr YyacTtok / \ : yqaCTOK/
| N22 | Ne3
TPONHUK NpU CANSHUX TpONHUK Ha Npoxop npu
| notoka 16-15-16 o cnusaHuMm notoka 20-15-16
!\: KMC=2,43 R KMC=7,8

Q

CeKUMOHHbIN paanaTop ¢ Kosim4yecTBoM cekumi 6onee 6 KMC=1,6.
[NloTepn gaBneHnsi Ha 3TOM KOJibLie CKJlaAbIBakOTCA U3 MOTepb Ha 2 U 3 ydyacTKax U NoTepsiX Ha 2-oM paguaTtope.

KosnbLo 3

TpOMHUK Npu
oTBeTBNeHun notoka 20-15-16 |

KMC=2,39
STaXHblI
1 2 3 !rl'
KOJUIEKTOP
1500 1800 2200
KMC=L6|
1 /
[ YuacTtok /
I N23

TPONHUK NMpPU CIANAHUN
@, f,.-' notoka 20-15-16
& KMC=12,7

CeKUMOHHbIN paanaTop ¢ Kosim4yecTBoM cekumi 6onee 6 KMC= 1,6.
[oTepwn gaBneHusi Ha 3TOM KOJIbLie CK/1afbIBalOTCA U3 NOTEPb Ha 3 y4acTKe u notTepsix Ha 3-eM paguaTope.

(VAL



OnpepgeneHue noTepb AaBleHNS B UMPKYIALUMOHHbIX KoJbLax npu nosunumnu knanaHa 9 (Kv=0,6)
(¢popmyna I1.3):
«B KayecTBe HacCTpOeYHOro M perynupyroLlero kjianaHa pJas [aHHOU CXeMbl WCMOJb3yeTcs y3es
noakao4YeHnss pagmatopa VT.225K-100% npu ToyHOCTU nogaepxaHus temnepatypbl 2°C (Xp=S-2).
[MacnopTHble rupgpaBanyeckne xapakTepuCTUKWU y3/1a Mpu passinyHbiX MO3ULMUAX HACTPOMKKU KiarnaHa
npegcTaB/ieHbl B NPUIoXeHun 2-b.
Mosunuymsa HacTpoiku knanaHa npuHumaetca 9 (Kv=0,6 m3/yac).

1 Konbyo:
2 2
AP = 645 ) 108 +(50,8-20,8)+(160,8-14)+ (112,2-19,3)+ 5,4. 016970
0,6-970
2 2
(281,936 -970) 11, 53. 034" -970) - gee .
2 2
2 KOJIbLO:
2 2 2
AP = 74 | 08 +(160,8-14)+ (112,2-19,3) + 4,81-M + 14,53-M = 748311a;
0,6-970 2 2
3 konbLo:
2 2
AP, = ( 946 j -10° +(112,2-19,3)+ (16,69-MJ = 5709 la.

0,6-970

B kauecTBe pacyYETHbIX NOTEPb AaBEHWUSA MPUHMMAIOTCS HaMbosbLUME NOTEPU AaBNEHNUS B cUcTeMe. s faHHOro
npumepa 370 NoTepu B nepBom Kosbue ( 7850 Ma unm 7,9 kMa).

CnepnyeT OTMeTUTb, YTO He BCcerga pacYéTHbIM 6y,qu camMoe yaaneHHoe KofbLo. B HEKOTOpbIX Crlyyasax pacyéT-
HbIM MOXET 0Ka3aTbCs KOJbLO C CaMbIM 60JIbLLIMM pacxonom, noaTomy crnenyetT pacCynTbiBaTb BCE LMPKynAaun-
OHHbI€ KOJibLia.

OnpegeneHue TpebyeMoro nepenana AaBieHUs Ha paagnaTopHbIX KnanaHax (¢popmyna I1.4) n Tpebyemori
nponyckKHol cnocobHocTy knanaHoB (¢hopmyna I1.5):

KnanaH pagunatopa N21 He paccumTbiBaeTCsi, TaK KakK LUPKYISALMOHHOE KOJibLO Ha [aHHOW BeTkKe
pacyétHoe. Ero nosoxeHne npuHuMaeTcs paBHbIM 9 (MakcuManibHOMY KonmyecTBy 060poToB, Kv=0,6).

77,4

970-+/2139

N3 Tabnuybl npunoxeHusa 2-b BbibMparoTCA NMO3ULUMM HACTPOUKM KnanaHa ¢ 6savmxanimmu 60bLLnMu
3HayeHUsIMM NponyckHou cnocobHocTu. [na paguatopa N2 2 ato no3uyums N° 7 unm oTKpbITME KnanaHa

Ha nBa oboporTa.

774

2
70j -10° = 2139 I1a; Ky = -316,23 =0,55 m%u4ac

AP,” =7865- 7483+ (

94,6 m_ 946

2
.10° = 4781 Ia; = —————.316,23= 0,45 m*/ac.
06- 970) ‘ ° 970-4/4781

AP;" =7865—-5709 +[

N3 Tabnuybl npunoxxennsa 2-b BbIGMparOTCA MO3UUMM HACTPOUKM KnamnaHa ¢ Orkanwmmu 60osbLnMm
3HayeHnAMM NpornyckHou crnocobHocTu. [ns pagnatopa N° 3 a1o nosuyms N° 4 unm OoTKpbITHE KlanaHa Ha
oAnH 060poT.

(VAL



WTOIrOBbIE PACYETHbIE JAHHBIE [J1 MPUBELEHHOIO NMPUMEPA

PacyéTtHbin pacxon Bogbl B cucteme - 236,4 Kr/4ac. Pac4yé€THble notepu gaBneHus B cucteme — 7,8 kla.

LnameTpbl TpybonpoBosa N? yyacTka 1 2 3

Mo y4acTkam: OuameTp Tpyb6onpoBofa; MM 16x2 16x2 20x2
Ne paguaTtopa 1 2 3

Tabnmya HacTPOMKM KnanaHoB: HacTponka knanaHa 9 7 4
KonnuecTBo 060pOTOB OTKPbLITUA KJlanaHa max 2 1

PacueTtHas cxema

VYuacrok Ne 5 VYuactok Ne 3 VYuactok Ne 4 VYuactok Ne 1
MormHocTh Q | 4000 Br | [Moumocrs Q | 1500Br MormHocth Q | 2200Br | [Mommocts Q | 5500Br
JlnmiHa ygacTka | 10,8 m JlmiHa ygacTka | 10,8 m JlnmiHa ygacTka | 6,2 M JlnunHa ygacTka | 97m
HAuaverp @ | 16x20 | |Auamerp @ | 16x20 Huaverp @ | 16x20 | |Huamerp @ | 16x20
TpyOompoBoga TpyGonpoBoxa TpyOompoBoga TpyOompoBoga

Vyactok Ne 6 Vyacrok Ne 2
MomiHocTh Q | 5500Br MouHOCTh Q | 3300Br
JlnuHa yyactka | 10,5m JlnuHa yuactka | 6,2 M
Muamerp (%] 16x2.0 HaMmer]
TpyOonpoBoxa | Tﬂpy6on]fonolla @ 16x20

ya

/l/
,




Pacxopgbi TennoHocuTens no yyactkam rpu napametpax 90/70°C (¢popmyna I1.1):

Glyq = G(ZH = %'3600 = 236,4 kr/yac = 0,069 n/c
GZyq = %3600 = 141,9 xr/uyac = 0,041 n/c
Ggq = %‘3600 = 64,5 xr/4yac = 0,019 n/c¢
Gy = %-3&0 = 94,6 kr/uac = 0,028 /¢
Gy = & - 3600 = 172 xr/gac = 0,050 n/c

"~ 4187 - (90 — 70)

Pacxopgbi TennoHocutens yepes npubopsi (¢popmyna I1.1):

G = 1500 .3600 = 64,5 kr/
1~ 74187- (90 — 70) - Dho A

1800
yi - . =
G, 2187 (90 — 70) 3600 = 77,4 xr/ yac

G = 2200 3600 = 94,6 kr/
3~ T4187- (90 — 70) - bR

Moabop anameTpos TpybonpoBofos (Mo HOMorpamme npunoxeHns 1-A):

YuacTtok 11 6: 16x2; dp;=420,2 [Na/m - ynenbHbie notepu 6onee 300 Na/M, 103TOMY NpUHUMAETCS Ce[YIOLL NI
AnameTp Tpybonposoga 20x2 ; dp;=112,2 Ma/m - yaenbHble notepu meHee 300 [a/Mm, npuHuMmaetcs Tpyoy
Anametpom 20x2.

YuacTok 2: 16x2; dp,=160,8 lNa/m - ypenbHbie notepu meHee 300 [1a/m, npuHumaetcs Tpyby anameTpom16x2.

YuacTok 3: 16x2; dp3=50,8 Ma/m - yaenbHbie notepu meHee 300 Na/M, npuHuMaeTcsi Tpy6y amameTpom16x2.

YuacTok 4: 16x2; dp,=67,5 Na/mM - yanenbHbie notepu meHee 300 Na/Mm, npuHumaeTcs Tpyby anameTpom16x2.

YuacTok 5: 16x2; dp5=202,3 [Ma/M - yaenbHble noTepu meHee 300 [1a/M, npuHumaetcs Tpyby amameTpom16x2.

(VAL



OnpefeneHne ckopoCTH TEMIOHOCUTESS Mo y4acTkaM (¢hopmyna I1.2):

. a4t
1. =% T 300970 -314-162 M€
94.6-4-106
Vs = 3600 970 314 122 0% Me
__ 14194008
Y2 T 3600 -970 314 122 M€
172 -4-10°
= =044
Vs = 3600 070 314 122 O
64,5-4-106
= 0,16 m/c

Ys T 3600 -970 - 3,14 - 122

OnpeneneHne Ko3(OOULMEHTOB MECTHbIX CONPOTUBIIEHNI MO LUUPKYIIALMOHHBIM KOJIbLjaM:

Konbuyo 1

KMC=1,9 npu AeneHnm

YronbHuk16 [ TPOWHWK Ha MPOX0A,
' notoka 20-15-16

KMC=6,73

e
s

STaXHbIU
L 2 3 KOJINEKTOP
1500 1800 2200
KMC=1,6
YyacTtok YyacTtok YyacTtok
Ne3 Ne2 N2
YyacTok /
N26
|| TPOWHWK Npy CMAHUM J TpoWHUK Ha Npoxog, npu
notoka 20-15-16 @ nenerum notoka 16-15-16
KMC=12,7 \ KMC=1,36

CeKLUMOHHbIN paanaTop ¢ Kom4ecTBOM cekuuii 6onee 6 KMC=1,6.

[NoTepu naBrieHNs Ha 3TOM KoJibLje CK/1ablBaltOTCA U3 NMOTePb Ha 1,236 ydacTKax n nortepsx Ha 1-om paguartope.

(VAL



KonbLo 2

[ TPOWHMK Ha NPOXOA, [ TPOMHWK Mpy OTBETBIIEHUM
Npy CANAHNUA notoka 16-15-16
noTtoka 20-15-16 KMC=4,11
® __,e KMC=7,8 % , -
b | 9TaXHbIN
L 2 3 KONINeKTop
1500 1800 2200
KMC=1 6
YuacTtok / yqaCTOK / Yuactok /
N25 N22 Ne°1
yqaCTOK [
N26
TPONHMK NPU CANSHAK * TpOMHMK Ha npoxog, npu
4~  notoka 16-15-16 @, ./  penenvu notoka 20-15-16
!\ KMC=2,43 \ KMC=6,73

CeKUMOHHbIN pagmaTop ¢ Kom4ecTBOM cekuymyi 6onee 6 KMC=1,6.

[NoTepu naBrieHNs Ha 3TOM KoJibLje CK/1a4blBarOTCA U3 NMOTEPb Ha 1,256 y4dyacTKax U rnotepsx Ha 2-oMm pagunartope.

KosnbLyo 3
[ TponHUK Ha Npoxof, [ TpoWHWK Npu 0TBETBNEHUU
Npy CINAHUK notoka 20-15-16
notoka 16-15-16 KMC=2,39
ez STaXHbIN
: &/ ) ® ,
LY 3 KOJINeKTop
1500 1800 2200

Yacmk/ YyacTok / Yacmk /
Ne4

Ne5 Ne1
A\ [ YyacTok /
Ne6

' TpoWHWUK Ha npoxop,
npy CAUAHKUK
¢ "'H notoka 20-15-16 YronbHUK16
N KMC=7,8 @&, KMC=19

CeKLMOHHbIN paamnaTop ¢ Konm4yecTBoM cekumii bonee 6 KMC=1,6.

[MoTepu faBneHnss Ha 3TOM KOJbLie CKaablBaroTCA U3 notepb Ha 1, 4, 5 u 6 ydacTkax v notepsix Ha 3-eM pagmaTope.
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OnpepgeneHue NoTepb AaBreHUs B UMPKYIALMOHHbIX KObLYax npyu no3uymu knanada 9 (Kv=0,6)
(cbopmyna I1.3):

B kayecTBe HacTpoOeyHOro M peryaupyroujero kjaanaHa ngJii aHHOW CXeMbl WCMOoJIb3yeTCA y3en
nogkoyeHus pagmatopa VT.225K-100% npy ToyHOCTM nodaepxaHus temnepatypbi 2°C (Xp=S-2).

MacrnopTHble rugpaBaMyeckue XxapakTepuCcTUKM y3/1a NPpu pPassiMyHbIX MO3ULUAX HACTPOKMKMU KianaHa
npegcTaB/ieHbl B NPUIoXeHumn 2-b.

Mosuyums HacTporku knanaHa npuHumaetcs 9 (Kv=0,6 m3/4ac).

1 KonbLo:
64,5 \2
AP = (m) 105 + (112,2-97) + (160,8-6,2) + (50,8 - 10,8) + (112,2 - 10,5)
0,34* -970 0,36% - 970 0,16% - 970 0,342 -970
+(673  —— )+ (136 ——— |+ (35— )+ (12,7 ——— " |=86531la
2 2 2 2
2 KOJbLO:
77,4 \?
AP, = (m) 105 + (112,2-9,7) + (160,8 - 6,2) + (202,3-10,8) + (112,2 - 10,5)

0,34% - 970 0,362 - 970 0,43% - 970 0,34% - 970
+ 6,73-f + 5,71~f + 2,43~f + 7,8~f = 9566 Ila

3 KonbLo:
94,6 \2
AP, = (W) 105+ (112,2-97) + (67.5-6,2) + (202,3-10,8) + (112,2 - 10,5)
0,34% - 970 0,24% - 970 0,43% - 970 0,34% - 970
+ 399~T + Lg-T + 3,45~T + ZS-T = 8936 Ila

B kauyecTBe pacyé€THbIX NOTepb AaBJieHUA NMpUHUMAOTCA HaubonbluMe NoTepu OaBfieHUs B cucTemMe. [ns
JaHHOro NpuMepa 3To NOTepU BO BTOPOM KoJibue (9566 Ma unm 9,6 kMa).

OnpepeneHve TpebyeMoro nepenaga faBJieHUsl Ha paguaTopHbIX KnanaHax (¢popmyna I1.4) u Tpebyemoii
MponycKHou cnocobHocTu KnanaHoB (¢hopmyna I1.5):

2
64,5 64,5
AP/ =9566—-8653+| ———— | -10° = 2133 11a; Ky =—Fm—
: ’ [O,6~970] ‘ '~ 970. 2133

W3 Tabnuybl npunoxxeHusi 2-b BbIOMparOTCA MO3UUMM HACTPOUMKM KarnaHa ¢ Orvkanummu 60sbLUnMu
3HaYeHUAMM PonyckKHown criocobHocTu. [ns pagmatopa N2 1 aT1o nosuymsa N2 4 unm oTKpbITUE KanaHa Ha
04MH 060poT.

-316,23 =0,46 m%/uac

KnanaH papgmatopa N°2 He paccuuTbiBaeTCcs, TaKk KakK LUPKYASLMOHHOE KOJbLO Ha [aHHOW BeTKe
pacyétHoe. Ero rnosioxeHue npuHUMaeTcs paBHbIM 9 (MakcuManbHOMY KonmdyecTBy 06opoToB, Kv=0,6).

94,6

970-4/3255

N3 tabnuybl npunoxeuusa 2-b BbibuparoTCs NO3ULMUM HACTPOMKKU KaanaHa ¢ 6amxanimmm 60bLnMmn
3HaYeHUsIMU NponyckHown crnocobHocTu. [ns pagmnatopa N2 3 ato nosuymss N7 wnm oTKpbITUE KaanaHa
Ha fgBa obopoTa.

2
AP;” = 9566 — 8936 + (Lioj -10° = 3255 Ila; K7y = -316,23 = 0,54 m*/uac.

VAL



WTOrOBbIE PACYETHBIE JAHHBIE 19 NPUBEAEHHOMO NPUMEPA

PacuétHbin pacxon Bogbl B cucteMe - 236,4 kr/4ac. PacyéTHble notepu gasneHns B cucteme — 9,5 kla

0
[nameTpbi TpyGonposoga | N° ydacTka 1 2 3 4 5 6
o yyacTtkam: JuameTp
TpyGonposoaa; MM 20x2.0 | 16x2.0 | 16x2.0 | 16x2.0 | 16x2.0 | 20x2.0
N? pagmnatopa 1 2 3
Tabnuya HacTpoku HacTpowka knanaHa 4 9 7
KJlanaHoB:
KonmuecTBO 060POTOB OTKPbITUS KNanaHa 1 max 2
PacuyeTHas cxema
VYuactok Ne 3 //
MomHoCTh Q | 5500 Bt
JlnuHa ydacTka | 19,3 M / 1800 Bt
Anavetp @ | 16x20 ———1 I
TpyGonposoaa
Ll_l— p I
1 4 ° 1
” I
Or
Y 0 7/ o
(@ TN
—
Yyactox Ne 2 | | 'J& Dl K
MoIHOCTh Q | 3300 Br T
JlnuHa ydacTka | 14 m : L
Huaverp @ | 16x2.0
TpyOoIpoBoIa I:l
e [—
Yuyacrox Ne 1
MomHoCTh Q | 1500 Bt
JlnuHa yyactka | 20,8 M
HMuamerp @ | 16x2.0
TpyGonpozoa %1
I p—
“ P
_'II | —

(VAL




MepBble 3 aTana pacyérta cuctemMbl (onpeneseHne pacxoqa Boabl Yepes npubopbl n ydacTku, nogbop
anamMeTpoB Tpyb, onpenesieHne CKOPOCTU TEMIOHOCUTEIS M0 Yy4acTKaM)MoJIHOCTbI COBNafgarT C
pacyeéTom, npuBefEHHbIM B npunoxexuum 1-b.

OnpepeneHne KoahhULNEHTOB MECTHbIX COMPOTUBIIEHNI M0 LMPKYISLMOHHBIM KOJSIbLIaM:

Konbuyo 1

TpOMHMK Ha npoxog, Npwu
neneHuu I'IOT?Ka 16-15-16 TpolHMK Ha Npoxog, Npy
YronbHuk 16-15 m KMC=1,38 neneHuun notoka 20-15-16
L N

KMC=2x1,93 KMC=6,75
@’\'ﬂ

) STaXHbIN
3
KOJUIEKTOP
1800 2200
/ / | /
yqaCTOK/ YyacTtok / YyacTtok / YrofbHUK
NER Ne2 Ne3 KMC=8x1,85

e
AL

TpONHMK Ha Npoxog, Npu
cnusiHum notoka 20-15-16
KMC=7,83

TpONHMK Ha npoxog, Npu
cnusiHumM notoka 16-15-16
KMC=3,48

CeKLMOHHbIN pagmuaTop ¢ Kom4ecTBOM cekuui bonee 6 KMC=1,6.
o nuHum gBuxxeHns TpybonpoBoga 6 npecc-yroibHNKOB ?16 SKMC=6x1,85.

o nuHnn gBMXeHns TpybonposBoga 2 npecc-yro/bHUKOB @20 SKMC=6x1,7.

nOTepM AdaBJIeHNA Ha 3TOM KOJIbLle CKJ1aAblBarOTCA U3 TIOTEPDb Ha 1,2n 3y’~laCTKaXM rnoTtepsxHa 1-om pagunartope.

(VAL



Konbuo 2

TpOMHUK Npwm
oTBeTBJIeEHNM NOTOKa16-15-16

TpOWHMK Ha Npoxog, Npu
neneHuun notoka 20-15-16

KMC=4,14 KMC=6,75
|

+ & .

2 OTaXHbIU
! 2 3 KONNeKTop

1500 1800 2200
KMC=16 |
YronbHUK

/ KMC=4x1,85
YyacTok / =S
Ne3 &
%

TPOWHMK Ha Npoxog, nNpu _ "*?
cnmsaHum notoka 20-15-16 '
KMC=7,83

1 /
YyacTok /

N22

TpOMHMK NpU CANSHUK
nortoka 16-15-16
KMC=2,46

CeKLMOHHbIN pagnaTop ¢ KOJIMYECTBOM CEKLUN 6one¢ 6 KMC=1,6.
Mo nuHum fBUXeHns TpybonposBoga 2 npecc-yroibHUKOB @16 3KMC=2x1,85.
1o nuHun gBUxXeHns Tpybonposoga 2 npecc-yronbHukoB P20 YKMC=6x1,7.

nOTepM AaBJieHnd Ha 3TOM KOJ1bL e CKJ/1aAblBakOTCA U3 NOTEPb Ha 2un 3y‘-IaCTKaX nrnortepsax Ha 2-o0M paguartope.

Konbuo 3

TpoWHuK npu
oTBeTBNeHUM noToka 20-15-16

KMC=2,42 i

1 , @ﬁfﬂ STaXHbIN
3

KOJINEKTOP

1500 1800 2200
KMC=1,6 |
1 /.
YyacTok /
(o]
N%3 YronbHuK %
TPOWHMK NpU CAMAHUK KMC=2x1,85
noTtoka 20-15-16 W‘Qﬁ

KMC=12,73 & 7

%

CeKLMOHHbIN pagnaTop ¢ KOJIMYECTBOM CEKLUN 6onee'6 KMC=1,6.
Mo nuHum gBUXeHns Tpybonposoga 2 npecc-yronbHmkoB P20 YSKMC=6x1,7.

[MoTepu gaBneHns Ha 3TOM KOJibLie CK1ablBatOTCA U3 MOTEPb Ha 3 y4acTKe U MoTepsix Ha 3-eM paguaTope.

(VAL



OnpepeneHune noTepb faBieHUs B UUPKYNSALUUOHHbIX Konblax (popmyna I1.3).

MMacnopTHble rugpaBanyeckue xapakTePUCTUKM KaanaHoB w3 kommrniekta VT.045 npuBepeHbl B
npunoxeuusix 2-B v 2-I.

Mosuyms HacTposkm HacTpoeyHoro knanaHa VT.045 npuHumaeTtcsa 9 (Kv=1,35 m3/4ac).

1 KonbLo:
AP -( 64.5 )2 105+( 64,5 )2 10° + (50,8 - 20,8) + (160,8 - 14)
“7\1,35-970 0,65 - 970 ’ ’ ’
0,162 - 970 0,362 - 970 0,342 - 970
+(112,2 - 19,3) + :|_2,86.T + 8’56.T + 17,98-—2 = 8454 Tla
2 KOJbLO:
AP -( 74 )2 105+( 4 )2 10% + (160,8 - 14) + (112,2 - 19,3)
7 \1,35-970 0,65 - 970 ’ ’ ’
0,362 - 970 0,342 - 970
+111,9 - ——— |+ 1796 -——— | = 8007 Ila
2 2
3 konbyo:
94,6 \° 94,6 \* 0,34% - 970
APy = (——) -10° (7,»15 112,2-19, 20,15 - —————) = 6046 I
: (1,35-970) 0°+ \ges-970) 10"+ ( 93)+<0 > 2 > ’

B kayecTBe pacy€THbIX NOTepb AaBMeHUs NPUHUMaOTCs Hanbonblune NoTepu AaBneHus B cucteme. 118 gaHHoro
npumMmepa aTo NoTepu B NepBoM Kornble (8454 Ma wunu 8,5 kMa).

OnpepneneHne TpebyeMoro nepenaza gaBsieHUs Ha paguaTopHbix knanaHax (¢popmyna I1.4) n Tpebyemori
MponycKHol cnocobHocTy knanaHoB (¢popmyna I.5):

KnanaH pagunatopa N1 He paccunTbiBaeTcs, Tak KaK UUPKYISLMOHHOE KOJbLO Ha faHHOM BETKE pacyéTHOE.
Ero nonoxenue npuHuMaeTcs paBHbIM 9 (MakcuMasibHOMY KoJimyecTBy 06opoToB, Kv=1,35).

2 10° = 797 I k=4
) - 4 2" 970 -\797

3
_ht .316,23 = 0,89 M
1,35 - 970 /aac

ARJ? = 8454 — 8007 + (

N3 Tabnuubl npunoxeuus 2-I BbibMparoTCs MO3ULUMM HACTPONKM KnanaHa ¢ 6nmxanmmu 60sbLLuMMm
3HaYyeHUsIMU NMpPoMyckKHou crnocobHocTw. [ns paguatopa N° 2 ato noanymsi N° 7 nnv oTKpbITUE KlanaHa Ha Tpu
C NosiIoBUHOM 060pOoTa.

’ 105 = 2930 K= 240
)’ - Ha 3" 970 - 2930

3
kb +316,23 = 057 M
06970 057" fsac

AP = 8454 — 6046 + (

N3 Tabnuybl npunoxeHus 2-I BbIOMpaOTCS MO3ULMM HACTPOUKM KiaraHa ¢ Gnuxanmmy 60sbLUMMu
3Ha4yeHUsIMU NPOyCcKHou criocobHocTu. [ns paguatopa N2 3 ato nosuumnss N°5 nnuv oTkpbITHe KnanaHa Ha fBa
¢ nosioBuHou obopoTa.

(VAL



WTOrOBbIE PACHETHBIE JAHHBIE [J14 NMPUBELEHHOIO NMPUMEPA
PacuéTtHbiN pacxon BoAbl B cucteme - 236,4 Kr/uac. Pac4éTHble notepu gaBneHus B cucteme — 8,5 klla.

JnameTpbl TpybonpoBoga Mo y4acTkam:

Tabnuuya HacTPOVKM KilarnaHoB:

N? yyacTka 1 2 3 Ne pagunatopa 1 2 3
namet Y
A p ' 16x2 | 16x2 | 20x2 HacTpouka knanaHa 9 7 5
Tpybonposopfa; MM
KonuyectBo 060poTOB max | 31/2 | 21/2
OTKPbITUA KNnanaHa
PacueTHas cxema
VYuacrok Ne 1 VYuacrok Ne 2 VYuactok Ne 3
MoHocTh Q 1500 Bt MoiHocTh Q 1800 Bt MomHoCcTh Q 2200 Bt
JlnnnHa ydactka | 219m JlnnHa ydactka | 18,6 m JlnnHa ydactka | 20,4 m
Huametp @ | 16x2.0 Huametp @ | 16x2.0 Huametp @ | 16x2.0
Tpy6onpoBoaa Tpy6onpoBoaa Tpy6onpoBoaa
1500 Bt ‘ _Q 1800 Br
l
L

e

™

o
[

+

| (G
A

Pacxopgbi TennoHocuTens no yyactkam rpu napametpax 90/70°C (cpopmyna I1.1):

ya _
G =

yI_
G, =

Y4 —

3

(VAL

1500
- 3600
4187 - (90 — 70)
1800 , _
4187 - (90 — 70) 3600 =
2200 3600 =

4187 (90 — 70)

= 64,5 kr/yac = 0,018 xr/c

77,4 xr/ gyac = 0,021 xr/c

94,6 xr/gac = 0,026 xr/c




Mog6op anameTpos Tpybonposoaos (Mo HoMorpamme npunoxeHue 1-A):

Yuactok 1: 16x2; dp;=50,8 lNa/m - yaenbHbie notepu meHee 300 lNa/M, npuHumaetcs TpyOy amameTpom16x2.
Yuactok 2: 16x2; dp,=62,8 lNa/M - yaenbHbie notepu meHee 300 lNa/M, npuHumaetcs TpyOy amameTpom16x2.

YyacTok 3: 16x2; dp3=82,6 Ma/M - yaenbHble notepu meHee 300 lNa/M, npuHumaetcs Tpyoy auametTpom16x2.

OnpefeneHne cKOpPOCTHU TEMIOHOCUTESS 10 y4acTkam (¢hopmyna I1.2):

64,5 4 - 10° o T1,4-4-10°

yll = = =
0.16 m/c Y2 T 3600 - 970 - 3,14 - 122

Y1 T 3600 - 970 - 3,14 - 122

= 0,20 m/c

oo 946420°
Ys T 3600970 314 122 M

Onpe,qeneHme KOSCbeML[MeHTOB MECTHbIX COHpOTMBHeHMl;I no UMpKyJIsaALUUOHHBIM KOJibLjaMm.

B ykazaHHOM npumepe MEeCTHbIMU COMPOTUBJIEHUSIMU 00/1a4aK0T YrOJIbHUKU C XPOMMUPOBAHHOMN TPYy6KOM
VTm.281.N. [NoTepu gaBrieHnss B MecTax roBopoTa TpybonpoBOAOB CYATAKOTCS CPABHUTEIbHO MallbiMU,
M UMM MOXHO rpeHebpeyb. TakuM obpa3oM, CYMMa MECTHbIX COMPOTUBIEHUN AJIS KaX[0ro Kosbla byget
OfJHOM M TOW Xe, n byaeT cknanbiBaTbCs U3 ABYX paguaTopHbix otBogoB KMC=1,9 n pagnatopa KMC = 1,6.
CyMMapHble K0ahULMEHTbI MECTHOIO COMPOTUBIIEHNS] KaXOro KoJibLia paBHbI 5,4.

B kavyecTBe HaCTPOEYHOI0 M PErynMpyroLLEro KanaHa 4Jis1 [aHHOW CXeMbl UCMO/b3YeTCs y3€en MNogKIHYEHNS
paguaTtopa VT.225K-100% npu ToyHOCTH nogaepxaHus temnepatypbl 2°C (Xp=S-2)

MacropTHble ruapaBAMdYecKUe XapakTepUCTMKKU y3na MNpu PasinyHbiX MO3ULMAX HACTPOWKM KanaHa
npeacTaBsieHbl B NPUNOXeHun 2-b.

Moauymsa HacTporiku knanaHa npuHumaetcs 9 (Kv=0,6 m3/4ac).

1 KonbLo:
AP —( 64,5 )2 105 + (50,8-21,9) + (5,4 016° 970\ _ ot
“= \0,6-970 O e ’ 2 - 4
2 KOsbLjO:

AP, —( 4 )2 105 + (55 -18,6) + (5,4 02 970\ _ 206 11
“= 106970 ' ’ 2 - 4
3 Konbyo:

AP, —( 946 )2 105 + (58,2-20,4) + (54 0,247 - 970 = 4462 T1
“=\0,6-970 eres ’ 2 - 4

B kauecTBe pacUYETHbIX MOTEPb AaBfieHNUsi TPUHUMAOTCS HanbosblLMe NOTepyM AaBNeHUs B cucteme. [N faHHOro
npumepa aTo NOTepu B NepBoMm Konble (4462 Ma wnu 4,5 kla).

(VAL



OnpepneneHune TpebyeMoro nepenaaa AaBieHuUsi Ha paguaTopHbix knanaHax (¢popmyna I1.4) n Tpebyemoii
MpomnycKHo crnocobHocT knanaHoB (¢phopmyna I1.5):

o 64,5

3
=72 .31623=036M
" 970 - V3279 aac

AP = 4462 — 2404 + (

64,5 )2 105 = 3279 11
06970 - 4

N3 Tabnuybl npunoxeHusa 2-b BbIGMParOTCS NO3MLUMM HACTPOMKM KranaHa ¢ 6nvxaniummu 60sbLLuMMm
3HaYeHUsIMM nNponyckHowm crnocobHocTu. [ns paguatTopa N° 1 ato no3uymsa N°3 unm oTKpbITUE KnanaHa Ha Tpu
yeTBepTM 0bopoTa.

» 774 \? . 77,4 3
AP = 4430 - 3004 + (—) 105 = 3194 ITa KT = 316,23 = 0,45 M/

0,6 - 970 2" 970 - 4295

W3 Tabnnybi npunoxeHus 2-b BbiGUParoTCs MO3ULMM HACTPOVKM KlanaHa ¢ 6rmkanLLummm 60/bLLIMMM 3HAYEHUSIMU
MPOMYCKHOM CrOCOBHOCTM!.

[ns pagmnatopa N° 2 510 no3uumsa N°4 nnv oTKpbITUE KanaHa Ha oguH 060poT.

KnanaH TpeTbero paguatopa He pacCYMTbIBAETCS, Tak Kak LUMPKYIALMOHHOE KOJbLIO Ha 3TON BETKE pacyéTHoe. Ero
MOJIOXEHWNE MPUHUMAETCS PaBHbIM 9 (MaKCUMAasIbHOMY KOJIMYECTBY 060POTOB).

MTOrOBbIE PACHETHBIE JAHHBIE [J19 MPUBEAEHHOIO MPUMEPA

PacuéTHbIN pacxoq Boabl B cucteMe - 236,4 kr/4ac (cymma pacxofoB ro npubopam).
PacuétHble notepu gasneHvs B cucteme — 4,5 klla.

JlunameTpbl TpybonpoBoga o y4acTKkam: Tabnuya HacTPOWKM KanaHoB:

N2 yyacTka 1 2 3 N2 pagunaTopa 1 2 3
Lvametp HacTpoiika knanaHa 3 4 9
TPyGONPOBOAA; MM 16x2 16x2 16x2 p

KonnyectBo o6opoToB 3/4 1

OTKPbITUA KNnanaHa max

1-E NMPUMEP NOABOPA PAOUATOPOB NPU OQHOTPYBHOW CUCTEME

3apgaya: Heobxoanmo nopobpaTh 3 ceKLMOHHbLIX pagmaTopa mouHocTbio QP 500, 800, 1000 BT. MapameTpsbl
TennoHocutens 90/70°C.

Pacxopg TennoHocuTens Yyepes BeTKy BeA€Tcs rno ¢popmyrne I1.1.

_ 500 + 800 + 1000
4187 - (90 — 70)

- 3600 = 98,9xr/ yac

(VAL



Pacxop, TennoHocuTens Yyepes npubopbl NPoU3BOAUTCS MO ghopMyrie:

G"™ = G - a;[xr/ yac]
roe a — koahUUMNEHT 3aTeKaHUs pagMaTopHOro y3a, MPUHUMAETCS COMflacHO TEXHUYECKOMN JO0KYMeHTaLum
Ha paAnaTopHbIN y3en 04HO-TPYBHON cucTeMbI (CM. npunoxeHne 2-E)

G™ = 98,9-0,38 = 37,6 xr/ yac

PacueT cpefiHel TeMnepaTypbl OTONUTESbHbLIX MPUGOPOB BEAETCA MO ¢hopmyne:

Q™ 3,6
tcp.n: t— (ZQr)i[p+ 20.’) c-G ;°C

roe ZQﬂp — CyMMapHasa MOLWHOCTb NpMGOPOB, NOAKIOYEHHbIX 40 paccynTbiBaemoro npudopa [BT];

=90 0 500 36 = 84,3°C
[lna nepsoro npubopa bepn = 90~ ( T 0,38> '419-989
£, = 90— (500 + 200 ) 30 _ 2650
Jns BToporo npubopa cpn = 2.038) 219.989 '
1000 36
[lna TpeTbero npubopa t  =90- (1300 + ) = 67 2°C
cpn 2-0,38/ 4,19-989 '

OHPEHEHEHME KOMIJIeEKCHOro KOGCb(bMuMeHTa npuneepgeHnsa K pacqéTHblM ycnoBusaM.

_ tB 1+n G"P 14

"’:(%T) (30) ey

foe ts — TeMnepaTypa Bo3fyxa B oTanansaemMom nomeuieHuu [°CJ;

n — Koo ULMEHT 3aBMCUMOCTM TENOO0TAAUYM OT TeMnepaTypbl Npubopa;

p — KoaddUUNEHT 3aBUCUMOCTM TeniooTaaum npubopa oT pacxoa TENJOHOCUTENS;
b — koadhbduumneHT yyeta atmoccepHoro gaBsieHus;

€ — KO3 (PULMEHT, yUNTbIBAIOLLUIA TUN OTONUTENBHOIO NPMBopPa;

(') KOSd)CbVILI,I/IeHT yyeTa HanpaseHna OBUXEHUA TEMJIOHOCUTENA, Ha an60pe;

KoadhcbuumeHTnl n, p, b, ¢, p NnpuHMMaloTCA N0 AOKYMeHTaLMmn Ha OTONUTeNbHbIM Nnpubop.

VAL



XapaKTepucTuku pagmatopa:
HomuHanbHas Tennootgada ogHov cekymm: Qu.cp=161 BT;

n=03; p = 0,015; b=1; c=1 Y =1;

KomnnekcHbi KoaghpnymneHT:

84,37 20 1+0,3 377 6 0,015 76,57 20 1+0,3 37’ 6 0,015
v () (&) %) &)

70 360 = 0,86 ®o= 70 360 =073

(pg_

67,2 — 20\1*03 /37, 6\ 01°
%) Ge) =os

70 360

MuHUMasbHoe TpeGyeMoe KONIMYECTBO CEKLIMIA BblUMCNIAETCA No ¢hopmyrne:

Qv
= , CeK.
(p'Qﬂ.c.p
=P 364
" oge 161 U T
_ 80
" o73-161 0T
_ 1000 o
T o73-161 YT T

Ecnv npeanonoxuTb, YTO B NepBOM NOMELLEHUN 4-X CEKLIMOHHbIN OTONUTENbHbLIN NPUBOpP CAULLKOM Man ans
OKOHHOI0 NpoeMa, U B JaHHOM NoMelLLeHUn Heobxoanumo 5 cekuuin ans Toro Ytobbl nepekpbiTh 50% OT LWUMPUHDI
OKHa, TO AJ18 3TOro pagmuaTopa MOXHO NpousBecTu o6paTHbLIN pacyéT.

TpebyeMblIit KOMMNEKCHbIN KO3 pULMEHT.

Q™

Npp - Quc P

(pr -

Fne nyp — TpebyeMoe KONMYecTBO CeKLUA OTONUTENbHOro npnbopa.

(VAL



MeTogoM nocnenoBaTesnibHOrO I'IpVIGJ'IM)KEHVIH pellaeTcs cuctema us 3-x ypaBHEHMﬁ.'

C 1p
_ . 1. @ ) 36 |
fepn = 1 (Z Qrp * 2-al) ¢, G, °C

< Gy = G, - a;xr/yac

- (tcp— ts)“”_(G_“")”.b.c.w
Prp. 70 360

~

B nepBoM npubnvxeHun 3agaeMcsl HacTporiko knanaHa 3 (3/4 obopoTa BeHTUNA a=0,26)

(¢ —9o—<o+ 500) 36 g6
cp-n 2-0,26) 419-98,9

! Gy, = 98,9026 = 25,7 kr/uac

81,6 — 20)1*0’3<25,7
360

p
(p:( 70 —) =0,81#0,62

KoacpbcpuymeHnt nonyumncs 6onble TpebyemMoro, crefoBaTesibHO KO3(PPULMEHT 3aTekaHusi TpebyeTtcs
yMeHbLWNTb. [Mpumem HacTporiky 1 (1/4 obopoTa BeHTUnA a=0,11)

t —90—(o+ 500) 36 02
cpn T 2-0,11/) 419-989

) G, =989-011= 10,9 kr/ uac

70,2 — 20\*03 /10,0\0015
""( 70 ) '(360> = 062

Tak1M 06pa30oM, MOXHO yBEMYUTb KOJIMYECTBO CEKLMIA pafmaTopa 4o 5 uaMeH1B HacTPOWKY NepBoro kianaHa
Ha no3utmio 1 (1/4 oboporTa).

(VAL



NPUMEP rMAPABJINYECKOIO PACYETA OAHOTPYBHOW CUCTEMbI

MMaopaBnUYecKunii pacyét ofHOTPYGHOW CUCTEMbl ropas3fo Jfierye, 4eM ABYXTPYGHbIX, Tak Kak TpebyeTtcs
paccuMTbiBaTb BCEro OAMH Y4acCTOK M He TpebyeTcs onpegeneHne NosuLMm HacTPOWNKM KJlanaHoB.

OnpepeneHue pacxoga TennoHocuTens Yyepes BeTky (¢popmyna I1.1):

G = D0 100% 220 600 = 236 krfuac = 0,069 1/
~ 4187 (90 - 70) T oob Hiae = BEbEATe

Mopbop anameTtpoB Tpyb (Mo HOMorpaMme npuoxeHus 1-A)

Jna pacxona 0,069 n/c gns Tpy6bi 16x2.0 yaenbHble noTepu gaBneHusi coctaBaT 420,2 MNa/m. [ns TpyObi

20x2.0 ygenbHble notepu coctaBAT 112,2 MNa/m. Ana cucteMmbl Bbibupaetcs Tpyba 20x2.0.

OnpepfeneHune ckopocTu TeroHocuTesns (¢popmyna I1.2):

236 - 4-10°
v=

= = 0,34 m/c
3600 - 970 - 3,14 - 162

OnpepeneHne KO3OPULNEHTOB MECTHbIX COMPOTUBIIEHUI

Bce otonuTenbHbie npubopbl NogkAYarOTCAa npu nomouwmn yronbHukos VTm.282, no gBa Ha Kaxngbii
npmubop: KMC=2+3+1,75=10,5. CeKUMOHHbIA paguaTop Cc KoamyecTBOM cekuui 6onee wectun KMC=1,6

KMC=3+%1,6=4,8.
NToro cymmapHbIii KoachhuyMeHT MeCcTHbIX COMPOTUBIIEHUI paBeH 15,3.

OnpeneneHve notepb faerieHns B cucteme (cpopmyna I1.3):

Ans knanaHa VT.225K npu Xp=S-2 K, =1,6 mM3/uac.

236 \? ( 0,34% - 97

0
- Y P 5 . Rt
AP =3 (1,6_970) 105 + (112,2 - 35,6) + ( 15,3 S ) 11 789 Tla

B kauecTBe pacyE€THbIX NoTepb gaBnaeHus npuHumarotcs 11 789 MNa nnun 11,8 klla.

(VAL



NMPUJI0OXEHUE 2. TMOPABJIMYECKUE XAPAKTEPUCTUKU PAAUATOPHDBIX Y3J10B U ®PUTUHIOB.

Pasmep
Mapka 9ckus Onwvcanve 01 D3 Do KMC
| 16-15-16+ 136
| 0 N 16-15-20+ 148
VTm.282 ‘ HPaMLO‘;I)-I(ZWI (TDp1o_vE)H 214) K
| poxed 20-15-16%* 6,73
@/
20-15-20%+ 121
| 16-15-16+ 3,45
B . o 16-15-20+* 3,55
Vim.282 { 1 npoxon (D1-D2)
- Poxon 20-15-16% 78
- -",.
20-15-20% 33
| 16-15-16+* 411
n N 16-15-20+ 2,49
e ey
; 20-15-T6** 2,39
® 7
2 20-15-20%+ 3,96
16-15-16+ 243
B - . 16-15-20+ 2,28
Vim.282 orsersnenme (D3-D2)
- 20-15-16% 12,7
4
| 20-15-20%+ 33
16+ 19
VTm.281 YronbHuk (Nnoboe
HanpasJieHne NoToKa)
.4 20** 1’75
e

(VAL




Mapka 9ckuns OnucaHwne Dﬁ?gg?gz KMC
55 16-15-16+ 1,38
VTm.233.1 ToWTOuHBIA TPORHIK 16-15-20+ 1,44
+VTi.960
D2 D1-D2
5 Ha npoxoa (D1-D2) 20-15-16++ 6,75
TN 20-15-20++ 117
o 16-15-16+ 3,48
VTm.233.l | BITAXHOM TPOHIK 16-15-20+ 3,51
+VTi.960
D2 D1-D2
51 #:\] Ha npoxon ( ) 20-15-16%+ 7,83
PR 20-15-20% 3,26
D3 16-15-16% 414
VTm.233.1 IPUTOuHBIA TPOTHMK Ha 16-15-20% 2,45
+VTi.960 D2
D1-D
- oTBeTBnEeHMe ( 3) 20-15-16% 242
"
o1 20-15-20% 3,93
53 16-15-16+ 2,46
VTm.233.| B TSXHOM TPOFHIK Ha 16-15-20+ 2,24
+VTi.960
D2 D3-D2
- - otBeTBNeHne (D3-D2) 20-15-16%+ 1273
M
N 20-15-20%+ 3,26
16+ 1,93
VTm.253.1
; YronbHuk (ntoboe
+VTI.960 ! HanpaBJieH1e NoToKa)
L, 204+ 1,71

* KoadhhuumneHTbl MECTHOMO CONPOTUBIIEHUS OTHECEHDbI K BHYTPEHHEMY ceyeHuto Tpybonposoaa 16x2mm.
** KoadhdoMLMEHTbI MECTHOIO CONPOTUBIIEHUSA OTHECEHbI K BHYTPEHHEMY ceueHuto Tpybonpoeoaa 20x2Mm.

(VAL



2-b

Mapaenuueckue xapakTepucTuku paguaropHoro yana VT.225K -100%

Mo3uuuns Ha- O6opoTbl BeHTUNA | Kvs; m3/4yac TepmocTata | Kvs; M3/4ac TepmocTata | Kvs; M3/4yac TepMmocTaTa
CTPOViKY npu Xp=S-1 npu Xp=S-2 npu Xp=max
1 1/4 0,12 0,12 0,13
2 1/2 0,19 0,21 0,22
3 3/4 0,27 0,36 0,40
4 1 0,31 0,46 0,57
5 11/4 0,32 0,50 0,66
6 1'1/2 0,33 0,54 0,75
7 2 0,34 0,57 0,85
8 21/2 0,34 0,59 0,90
9 max 0,34 0,60 0,96

Xp — 970 30Ha paboTbl TePMOCTATUYECKOrO KflanaHa,
XapaKTepuayolLLas OTK/IOHEHMEe TeMnepaTypbl Bo3ayxa
OT TemMnepaTypbl NOMHOrO 3aKpbITUS KnanaHa. Hanpu-
Mep, ecnu ykasaH KoadduumneHT Kv npu Xp=S-2, 10
TEepMO3/IEMEHT YCTaHOBJIEH B TaKoOe MOJIOXKEHWe, YTO
npu Temnepatype Bo3ayxa 22°C OH MOMHOCTbIO nepe-
KpbIBaeT NOTOK.

Takum obpas3oM, JaHHbIM KoachduuneHT bypeTt
COOTBETCTBOBATb MOJIOXEHUIO KJlanaHa npu Tem-
nepaTtype okpyxatouwero sosayxa 20°C. Temnepa-
Typa B nomMeuieHuun 6yget konebaTbcs B npegenax
oT 20 go 22 °C. [daHHbIM nokasaTesnb BAUAET Ha
TOYHOCTb nogpepXaHusa TemnepaTypbl BHYTpPeH-
Hero Bosgyxa. Npu pacyéte npu Xp=S-1 TOYHOCTb
noggepXaHus TemnepaTypbl BHYTPeHHero BO3-
nyxa 6ypnet paBHa +/- 0,5 °C. lpu pacuéte npu

2-B

Xp=2 — TOYHOCTb cocTaBuT +/-1 °C. lMonoxeHune
Xp=max oTpaxaeT XxapakKTepucTUKu knanaHa 6e3
TepmoronoBku (Kvs).

Mpu pacyéTe Xunbix 3aaHUn, cornacHo Ttabnauye 1
FOCT 30494- 2011 «3gaHuna Xusnble n 06LL,eCTBEHHBbIE.

MapaMeTpbl MUKpPOKAIMMaTa B  MOMELLEHUAX»,
B XOJIOfAHbIA nepuog roga B XWIONM KOMHaTe
onTUMalbHble [AuManasoH TemnepaTyp  [OJKeH

HaxoauTbcsa B npegenax ot 20 °C po 22 °C, TO ecTb,
TOYHOCTb nogaepXaHuss TemnepaTypbl B XWUIbIX
NoMelLLeHUAX 30aHU goMxHa 6biTb +/-1 °C.

Takum o6pasoM, Aia pacuyéTa XUMbIX 3[aHUA Tpe-
6yeTcs BbIOOp 3HAYE€HUIN NPOMNYCKHOM CNOCOBHOCTHU
npu Xp=S-2.

Kvs; M3/uac npu K=1 0,36
Kvs; M3/4ac npu K=2 0,65 ..l @ i
o
Kvs; m3/4ac npn K=max 1,25 f_
Co

VAL



2-1°

Mosuyus 1 2 3 4 5 6 7 9 '_
060poTbl BEHTUNIA 11/4111/2|13/4 2 21/2 3 31/2 max w )
Kv: M3/uac 014 | 02 | 031 ] 043 )| 060|079 | 1,00](1,20] 1,35 “-E s '
2-1
Mosuumsa 1 2 3 4 5 6 7 8 9 10 11 12 13 14 EE—:F{HF‘:'%}‘
1 1 1 2 3 6 7 ; ¥
O6opotet | T | o | qya | aa| 2 |aa| 2 |a2| ® [z 7 [12]| & [mex P =
Kv; m3/uac | 0,08 | 0,11 [ 0,21 | 0,31 | 037 | 052 | 078 | 1,03 | 1,3 | 1,58 | 1,82 | 208 | 234 | 26 ey :FL
2-E
Mo3unumsa HacTponKM 1 2 3 4 5 6 7 8 9
060pOoThl BEHTUIS 1/4 1/2 3/4 1 11/4 | 1'1/2 2 21/2 4
MapameTpbl Kv; m3/uac 1,12 1,19 1,27 1,31 1,32 1,33 1,34 1,34 1,34
npu Xp=S-1 a 011 | 016 | 021 | 024 | 024 | 025 | 025 | 025 | 0,25
napaMepr| Kv; m3/yac 1,1 3 1 ,21 1 ,36 1 ,46 1,5 1,54 1,57 1,59 1 ,6
npu Xp=S-2 a 011 [ 017 | 026 | 031 | 034 | 035 | 036 | 037 | 0,38
napaMETpH Kv; m3/yac 1,13 1,22 1,4 1,57 1,67 1,75 1,85 1,9 1,96
npu Xp=max a 0,11 0,18 0,29 0,36 0,4 0,43 0,46 0,48 0,49
T e -
‘&1 g

(VAL









