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Hactosiwee nocobue «MpoeKkTnpoBaHre aBTOMAaTU3MPOBAHHbIX CUCTEM BOAAHOIO OTOMSIEHMNA MHOFO3TaXHbIX »KUJbIX U 06LecT-
BeHHbIX 3aHuni» RB.00.M7.50 BbinyLweHo B3ameH nocobus RB.00.M6.50 B cBA3M C BHECEHEM HEKOTOPbIX MCMPABNIEHWIA B HOMEHKNaTypy
N TEXHUYECKME XapaKTeprcTrkm npoayKumum Danfoss, a Takke ¢ HEOOXOAMMOCTbIO UCMPABNEHNA 3aMEUYEHHBIX OLUMOOK 1 ONeyaTok.

Mpwu pa3paboTke Nocobus GbiM NCNONb30BaHbl MaTepuasbl KoMNaHuu «daHdocc», NocneaHNe U3MEHEHNS POCCUACKX HOPMATUB-
HbIX OKYMEHTOB, @ TakXKe YUTEH OMbIT NPOEeKTUPOBaHWA, MOHTaXa, HalaAKM 1 SKCNyaTaLmuy COBPeMeHHbIX aBTOMAT!3UPOBaHHbIX CU-
CTem OTOMneHusA.

B pabote npepcraBneHa earHas cepusa aBTOMATMYECKUX PaAvaTOPHbIX TepmoperynAaTtopos tuna RTR, B TOM uncie ¢ KnanaHom
RTR-G M3MeHeHHOI KOHCTPYKLUN U SIEKTPOHHbBIM MPOrpaMmMupyembimM TepMmoanemMeHTom Living eco, gaHa paclimpeHHas HOMeHKna-
Typa 6anaHCcMpPOBOYHbIX K/1anaHOB, OTPa)KeHbl 0COOEHHOCTH KOHCTPYMPOBAHUSA U pacyeTa CUCTEM OTOMEHUA NPY MPUMEHEHUN STUX
YCTPOWCTB.

Mocobuve npeaHa3HaveHo ANA CNeLnanCcToB Mo NPOEKTUPOBAHNIO UHXEHEPHbIX CUCTEM 3[aHUI 11 COOPYKEHWI, a TaK»Ke PaboTHU-
KOB MOHTa>XHbIX 1 KCM/TyaTaLMOHHbIX OpraHu3aumi, CTyGeHTOB 1 npenogasaTenel By30B M TEXHUKYMOB.

PazpabotaHo mHxeHepamyn OO0 «[aHdpocc» A.B.[ybHAxkoBbiM 1 B.B.HeBckum npu yuactum K.®.BonbixuHa, [.B. Konbinosa,
O.A. CngopkuHa n B.B. Lipupko-foguukoro.

3ameuaHuA 1 NpeanoxeHna 6yayT NPUHATLI ¢ bnarogapHocTblo. Mpocum nx HanpaenATb No akcy: (495) 792-57-59, nun sneKTpoH-
Holi noute: Dubnyakov@danfoss.ru n VVN@danfoss.ru

Mepeneyuatka n KonnpoBaHue 6e3 paspewweHna 000 «daHdpoccy,
a TaK»Ke UCnonb3oBaHMe NpuBeaeHHoN nHpopmaumnm 6e3 cCcbinok

3AMNPELLEHDI!
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BBepeHne

Poccua — cTpaHa ¢ CypoBbIM KIMMAToOM, e Ha OTomn/eHne
3[aHUI1 3aTPauMBalOTCA OrPOMHblE TOMVMBHO-3HEPreTnyeckme
pecypcbl.

B Taknx ycnoBrAX COBPEMEHHbIe CUCTEMbl OTOMEHWA [AOMXK-
Hbl paboTaTb Ha BbICOKOM KayeCTBEHHOM YPOBHE, T.€. KONMYeCTBO
TennoTbl, NofjaBaeMol B Kaxjoe NMomeLleHne 3aaHNA ANA noaaep-
XaHUA KOMPOPTHOro TemMnepaTypPHOro pexrma, AOMKHO onpepe-
NATbCA TeKyLlei NoTPebHOCTbI0 B COOTBETCTBUM C NOXKENAHWAMU
notpebutens.

311 TpeboBaHMA MOryT 06ecneynTb TONIbKO aBTOMATU3MPO-
BaHHbIE CMCTEMbI OTOMJIEHWsA, OCHAaLleHHble nprbopamu yyeTa
TennonoTpebneHus.

KomnnekcHan aBTomaTv3aLuma CCTeMbl OTOMIEHUA BKIOYaeT
MeCTHOe perynMpoBaHuMe napameTpoB TEMOHOCUTENA B Temmno-
BOM MYHKTe, MHAMBUAYaNbHOE yMpasrieHne nofayeil TenioTbl
OT OTOMNUTENbHbIX MPUOOPOB B MOMELLEHUA, @ TakKe aBToMaTnye-
CKoe MnopfepxaHue rmapaBanyeckrx pexxnmos B Tpybonposoa-
HOW ceTn cucTemsl (puc. 1).

WHpnBrpyanbHoe perynupoBaHue obnagaeT Hanbonbwvmm
TEXHOMOTMYECKNMMN BO3MOXHOCTAMM 11 MO3BONIAET:

+  noaAepXrBaTb KOMPOPTHYIO TEMMNEpPaTypy BO3yxXa B OTanu-
BaeMbIX MOMeLLEHMAX Ha YPOBHE, 3alaHHOM noTpebutenem;

+ 3KOHOMWTb 60nee 20% TensIOBON SHEPrun 3a CYET MaKCU-
MaJIbHOrO UCMOMNb30BaHNA AJ1A OTOMIEHNA NMOMeLleHn «bec-
NNaTHbIX» TEMNOMPUTOKOB OT JIOAEN, CONHEYHOW pagmauuu,
OCBeLUeHMs, I1eKTPOObITOBbIX MPUOOPOB 1 ApP., a TaKXKe NyTem
CHVPKEHMA TeMmnepaTypbl BO3JyXa B HOUHbIE Yacbl Y MEPUOAbI,
Korpa 3aaHuve He SKCnyaTupyeTcs;

+  CHWXaTb BbIOpOCHI B aTMOCdepy NpoAyKTOB CropaHuna Tonnu-
Ba, PaCXOAyeMOro Ha BblpaboTKy TEMIOBOW SHEPruu.

Danfoss — mex0yHapoOHbiIl KoOHYepH co wmab-keapmupol 8 [laHuu. O0Ho

CpencTBamu MHAMBYAYANIbHOTO PEryIMPOBAHUA B CCTEMAX
BOAAHOrO OTOMJIEHNA 3[aHNI ABNSAIOTCA aBTOMaTMUeCKe pagna-
TOPHble TePMOPErynATOPbl, KOTOPbIMU B COOTBETCTBUU C Tpebo-
BaHuAMU CHul «OTonneHne, BEHTUNALNA U KOHAULMOHNPOBA-
HUe» 1 pAfda permoHanbHbIX HOPMATUBHBIX JOKYMEHTOB JOMKHbI
OCHALLATbCA OTOMUTENbHbIE MPUOOPDLI KMAbIX N OOLECTBEHHbIX
3aHUN.

YnpaBneHvie rmpaBanyecknMm pexxumamm paboTbl CUCTEMbI
OTOMJIEHVA OCYLUEeCTBAAETCA, KakK MpaBWSiO, aBTOMaTUYECKMMU
6anaHCMPOBOYHBIMY KanaHaMK, yCTaHaBVIBaEMbIMI Ha CTOAKaX
WSV TOPU30HTaNIbHbIX BETBAX CUCTEMbI. DTU KNanaHbl obecneuu-
BalOT pacyeTHOe noToKopacnpeesieHne no OTAeNbHbIM YacTAM
CUCTEMbI OTOMNIEHUSI BHE 3aBUCMMOCTU OT KonebGaHU faBneHui
B pacnpefenutenbHbix TpybonpoBogax, a TakKe paboTy paguva-
TOPHbIX TEPMOPEryNATOPOB B ONTUMASIbHOM peXxnmMe 1 NCKIoYa-
0T BO3MOXXHOCTb LIYMOOOpa3oBaHus.

MecTHoe perynupoBaHue napameTpoB TEMIOHOCUTENA B Te-
NI0BOM MYHKTE, B TOM Uncsie 67I04HOM, KOTOPbIV M3roTaBvMBaeTCA
1 nocTaBnAeTca KomnaHuen «JaHdocc», No3BoNAET KOPPEKTUPO-
BaTb TemnepaTypy BoAbl, MOAaBaeMOl B CMCTEMY OTOMJIeHNA B 3a-
BMCMMOCTU OT BHELLUHUX NOTrOAHbIX YCIOBUIA, CYyTOYHOIO U Hefiesb-
HOroO peXxmuma >SKChnyaTauum 3[aHuA, TEMN0aKKyMynvpyloLwen
CMOCOGHOCTM OrpaxAalLmnx KOHCTPYKUmMn. CUCTeMbl MECTHOTO
perynupoBaHus o6ecrneumBaloT MUHUMM3aUKIO TennonoTpebne-
HUA, JOMONHNUTENIbHYO SKOHOMUIO TEMIOBOW SHEPTM, ONTUMAsb-
HblA TENIOrNAPABINYECKNI PEXNM PaboTbl CUCTEMbI OTOMIEHNSA
B LeE/IOM U ee 31eMeHTOB VHAMBUAYANbHOrO aBTOMATUYECKOro
perynupoBaHus.

B pononHeHne K KOMMNEKCHOW aBTOMaTM3aLMM B COOTBET-
CTBUM C COBPEMEHHbIMU TpeboBaHMAMN CHUIT cucTembl [OMXKHbI

U3 2/1a8HbIX HanpasseHuli desmesibHOCMuU KOHYepHa — paspabomka u npous-
800cmeo cpedcms asmomMamu3sayuu 0/18 cucmem mensiocHabXeHUs 30aHUU.
OcHosamenb koHUepHa Danfoss — 2-H Madc KnayseH — asnaemca usobpema-
meJieM paduamopHbiX mepMope2y1amopos 0/1F cucmem omonJieHUs, Komopble
upma npouzsodum c 40-x 20008 npowsioeo cmosiemus. [locmoaHHO cosep-
weHcmays KOHCMPYKYUI0 mepmMope2ysiimopos U yoessa 02pOMHOe BHUMAHUe
Kauyecmsy u3oenul, Danfoss 8 HacmoAawee 8pema A8/79emca KpynHelwum 8
Mupe npousgooumesnieM 0dHHbIX ycmpouticma. B 1993 2. Danfoss omkpebln poc-
cutickoe omoeneHue — 00O «/[JaHgocc»,0peaHu308as cOOPKY paoudamopHbIx
mepmope2ynamopos muna RTD 8 Mockge. 3a ucmekwuti nepuod 8 Mockee
6b1/10 U320mMoBJIeHO bosiee 3 MJTH mepMope2yNiimopos, KOmopble yCMaHo8 1eHb!
U ycnewHo ¢yHKYUOHUpYytom Ha obbekmax cmpoumesibcmea no eceli meppu-
mopuu Poccuu.

B 2009 2. «[laHocc» npucmynun K 8sinycKy Hogoli eOUHOU cepuu agmoma-
MmuyecKux paduamopHbIX mepmope2y1amopos mund RA, omauyarouuxca ysy-
WeEeHHbIMU MexHUYeCcKUMU XapakmepucmuKamu U CO8peMeHHbIM OU3aliHOM.




Dacifold

6bITb Takke 060pyHOBaHbl CPeACTBaMM KOMMEPUYECKOro «oble-  CpeAcTB perynvMpoBaHus, Hanbonee NpYMEHNMbIX B POCCUACKON
JOMOBOTO» U MHAVBYAYaIbHOIO yueTa TennonotpebneHuns. CTPOUTENbHOW MpPaKTuKe, 0COBEHHOCTU X UCMONb3oBaHuA. bo-
Kpome papuaTopHbIx TepMOperynatopoB, Komnauua «[aH-  nee nogpobHas MHGOpMaUuUs MO Ha3BaHHbIM Bbille Mprbopam
docc» npepnaraet BeCb KOMMEKC NPMOGOPOB N YCTPONCTB A1 OC-  NPeAcTaBieHa B Crleunann3mpoBaHHbIX TEXHUYECKMX KaTasorax
HallleHWA aBTOMaTU3MPOBAHHbIX CUCTEM OTOMJIEHMA. 000 «[laHdpoccy.
Huxe nprBOAATCA OCHOBHbIE MPUHLMMbLI NPOEKTUPOBAHNA
ABTOMATM3UPOBAHHbLIX CUCTEM OTOMNEHUA, o6Llme onncaHuA

Puc. 1. [primep KOMMIEKCHOW aBTOMaTU3aLMn ABYXTPYOHOI CCTEMbI BOAAHOTO OTOM/IEHUA C MPUMEHeHeM 060pyAOBaHNA KOMMaHnK «laHpoccy.
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1 — 0bwedomosol Kommepyeckuli mensocyemyuk Sonometer 2000 8 cocmasge pacxodomepa Sono 1500CT, mepmodamyukos KTITTP-01, mensio-
sbiqucnumens «Jloauka CIT 943.1»;

2 — pezynamop nepenada oasneHuti AVP;

3 — 3/1eKmpOHHBIL pe2yiaAmop memnepamypsl mensioHocUmMesis ¢ No2zo0HouU Koppekyuel ECL Comfort 210 ¢ knto4om npoepammuposarus A 231;

4 — 0amy4uk memnepamypel HapyxHozo 8030yxa ESMT;

5 — damyuk memnepamypul mennoHocumens ESMU;

6 — peaynupytowuti knana VB2 ¢ snekmponpusodom AMV20;

7 — cnapeHHble 3/1eKmpoHaAcocel (komnaHus «[JaHgocc» He npouzsooum);

8 — asmomamuyeckue 6a1aHCUPOBOYHbIe U 3aNOPHO-U3MepumesibHble KaandaHel muna ASV;

9 — paduamopHvlie mepmope2yniamopel mund RTR;

10 — npubopel uHOUBUOYAILHO20 y4ema mensonompebieHus muna Indiv-5;

11 — sanekmpomazHumHsIt knana+ EV2208B;

12 — 3/1eKMpPOKOHMAKMHeIl damyuk dasnieHus KPI35;

13 — pene nepenada 0asneHuli RT262A.




0O630p npnbopos u yctponcts Danfoss gna npumeHeHna
B aBTOMATU3MPOBAHHbIX CUCTEMAX OTOMNJIEHNA

1. PapnaTopHble TepMmoperynatopbl

1.1. Y10 TaKoe pagmaTopHbI TepMOpPErynaTop

PagnatopHbii TepMoperynaTop — aBTOMaTUYECKUA perynsa-
TOp MPAMOro AeNCTBUA, NpefHa3HAYeHHbIN AnA noapepKaHua
Ha 3ajaHHOM YPOBHe TeMnepaTypbl BO3Ayxa B MOMELLeHNN nyTem
N3MeHeHVA TennooTAauN YCTaHOBIEHHOMO B HEM MECTHOro OTO-
nuTenbHOro npuéopa cMcTembl BOLAHOIrO OTOMNIEHWA 3AaHNA.

Tepmoperynatopbl kKomnanun «laHdocc» egnHon cepum RTR
(puc. 2) npepcTaBnAT cO60 coyeTaHMe ABYX YacTel — perynu-
pytowero knanaHa tuna RTR-N, RTR-DV nnun RTR-G n aBTomatunye-
CKOro TepMOCTaTUUYECKOro 3nemMeHTa, Kak npasuno, RTR 7000.

C 2011 roaa HayanocCb NPOV3BOACTBO SNEKTPOHHbIX NPOrpam-
MUpYyeMbIX TepMocTaToB living eco, KoTopble MOryT 3amellaTtb Co-
6011 TepmoaniemeHTbl RTR 7000.

1.2. YCTPOCTBO U NPVHLUN AEACTBUSA TEPMOCTaTUYECKO-
ro asnemMeHTa

Tepmo3nemMeHT ABNAETCA FMaBHbIM YCTPOWCTBOM aBTOMAaTu-
YyecKoro perynmposaHus. BHyTpu TepmosanemenTa Tuna RTR 7000
(puc. 3) HaxoaMTCA 3aMKHYTas rodpupoBaHHas eMKOCTb — CUJlb-
¢$oH (1), KOTOpbIV CBA3aH Yepes WTOK TEPMO3NIEMEHTA (2) € 30/10T-
HUKOM (3) perynupyioLiero KnanaHa.

CnnbdoH 3amnosHeH razoobpasHbiM BeLEeCTBOM, MEHAOWNM
CBOe arperaTHOe COCTOAHME NOA BO34ENCTBMEM U3MEHEHMNA TeM-
nepaTtypbl Bo3gyxa B nomelyeHum. MNpn cHUKeHun TemnepaTypbl
BO3Jyxa ras B cunbpoHe HauMHaeT KOHAEHCUPOBaTbCA, 06beM
N faBneHne razoobpasHoON COCTaBNAOLWEN YMEHbLLAIOTCA, CUMb-
¢doH pacTarmBaeTca (CM. 0COGEHHOCTM KOHCTPYKLUMM Ha puc. 3),
nepemelyas LWTOK W 30/I0THMK KfarnaHa B CTOPOHY OTKPbITUA.
KonunuecTBo BOAbl, Mpoxofsileil Yyepes oTONUTENbHbI Npubop,
yBenuM4YMBaeTCa, Temnepatypa Bo3gyxa nosbiwaeTtca. Korga tem-
nepaTtypa Bo3yxa HauMHaeT NPeBOCXOANTb 3aJaHHYI0 BESIMUNHY,
Xnpkaa cpepa ucnapsetcs, o6bem rasa u ero gaBieHue yBenu-
ymBalTCA, CUbOOH CKMMAETCA, NepemMeLlas LTOK C 30/I0THUKOM
B CTOPOHY 3aKpbITWA KnanaHa.

PagnatopHble TepMoperynaTopbl ¢ ra3oHanofIHEHHbIM Tep-
MOCTaTUUYECKUM 311eMEeHTOM (ra3oBble) U3roTaBMBAOTCA TOMbKO
KomnaHuen «aHpocc».

TO YHMKanbHOe TeXHNYECKOoe peLleHne 3anaTeHTOBaHO KOM-
naHven n nmeet pag 6ecCcrnopHbIX NPenmyLLecTB:

+ MPOU3BOACTBO CUJIbPOHOB OCYLLECTBNIAETCA HEMOCPEACTBEH-
HO Ha 3aBopax «[JaHdoccy;

+ Manas TennoBas VHEPUUOHHOCTb CUibdOHa No3BoniAeT Obl-
CTPO pearnpoBaTb Ha MW3MEHEeHVe TemrnepaTypbl BO3gyxa
1 33 CYET 3TOro UCMOoMb30BaTh ANA oTorneHna ao 85% «bec-
NAaTHbIX» TENONOCTYMNIEHN B MOMELLEHUS;

+ yBeNMYEHHbIV XOf LWTOKa obecrneunBaeT NpeKkpacHble Xxapak-
TEPUCTUKMN PeryiInpoBaHns;

+ yCTOMYMBbIE BO BPEMEHN CBOWCTBA ra3oBOro 3arnosiHeHUA
cnnbdOoHa rapaHTMpPYIOT KaueCTBEHHYI0 paboTy Tepmoperynsa-
TOpa B TeUeHre ANTeIbHOTO CpoKa 3KcnnyaTaymm (bonee 20
ner).

Puc. 2. PapnaTtopHbiin TepmoperynaTtop RTR.

Peaynupyrowuti knanad RTR

Tepmocmamuyeckuti 31emeHm
RTR 2000

Puc. 3. YcTpoiictso pagnatopHoro tepmoperynatopa RTR c knanaHom
RTR-N.

1 — cunbgoH;

2 — WmokK mepmMo3sieMeHma;

3 — 30JIOMHUK KanaHa;

4 — Kopnyc Knanasa;

5 — Hacmpoey4Has npyxuHa;

6 — wKana Hacmpouku;

7 — HACMPOeYHAs pyKOAMKa;

8 — WMok KnanaHa;

9 — ynopei-o2paHuqumenu Hacmpouku;

10 — Opoccenupyrouwuti 31emeHm ycmpolcmed 02paHuyeHus
nponyckHol cnocobHocmu;

11 — nampy60oK KnanaHa ¢ HaKkuoHou 2atikou;

12 — coeduHUMesIbHAA KUNCa mepmMo31emMmeHma;
13 — aHmukasumMayuoHHasa 8CMaska;

14 — canvbHUK KA1anaHa
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KaxxgomMmy 3HaueHuio TemnepaTypbl BO3Ayxa COOTBETCTBY-
€T BMoJjiHe onpefesieHHoe AaBrieHVe rasa B cunbdoHe, KoTopoe
YypaBHOBELUMBAETCA YCMIMEM HAaCTPOEYHOM MpPY»KUHbl (5). MeHAnA
ycunmne Cxxatma NPyMHbl, MOXKHO HacTpanBaTb TEPMOpPErynaTop
Ha nopjaep»aHvie TOM UK MHOW TeMnepaTypbl BO3AyXa.

TemnepaTypa HaCTPOWMKM OTpa)keHa Ha LKane (6) BpaLyato-
LencA HacTPOeYHOWN PYKOATKU TepmosnemeHTa (7). AnanasoH
HaCTPOWKN TepMO3fieMeHTa NeXuT B Npegenax oT 5 4o 26 nnu
ot 8 fo 28 °C B 3aBUCMMOCTM OT ero Moandukauun. Temnepatypbl
Ha WKane TepmMo3/ieMeHTa yKa3aHbl B Buae LMdPOBbIX MHAEKCOB,
NPUMepPHbIe COOTHOLLEHUA KOTOPbIX C peanbHbiIMK TemnepaTtypa-
MU NpuUBefeHbl Ha pUC. 4. OTN NHAEKCbI NpefHa3HauyeHbl TONIbKO
0119 OPUEHTUPOBOYHOrO PYKOBOACTBA, TaK Kak peasibHaa Temne-
paTypa 3aBUCUT OT YCJIOBUI pa3meLLeHnA pagrMaTopHOro Tepmo-
perynatopa. [Jna ycTaHOBMEHNA HY>KHOW TemnepaTypbl JOCTa-
TOYHO MOBEPHYTb PYKOATKY A0 COBMELLEHNA COOTBETCTBYIOLLEro
MHAEKCa Ha Hel € yKa3aTenem Ha Kopnyce TepMo3fiemeHTa.

CnnbdoHHaA cmcTema C MpyXMHOWM obecneyrBaeT nponop-
LIMOHaNbHOE perynnpoBaHne TemnepaTypbl BO3AyXa B npegenax
Tak HasblBaeMoW 30Hbl MPOMOPLMOHANBHOCTN X, KOTOpas Mo-
Ka3blBaeT, HAaCKONbKO AO/KHa MOBbICUTbCA TemnepaTtypa BO3-
Zlyxa B MOMELLEHNN OTHOCUTENIbHO 3aAaHHOW BENUYMHbI, YTOObI
30JIOTHUK KnamnaHa TepMoperynatopa nepemectuica oT OTKpbI-
TOro NMOJIOXKEHNA [0 3aKPbITOro. B COOTBETCTBUM C eBpONencKUm
N POCCUMICKMM CTaHJapTaMu 30Ha NPOMOPLMOHANbHOCTM Tep-
MOPErynaTopa AoxkHa 6biTb pasHa 2 °C (X, = 2 °C). 370 03Hava-
eT, YTO KflanaH pagmaTopHOro TepMoperynAaTopa 3akpbiBaeTca
npu TemnepaType BO3Ayxa B MOMeLLeHWM, NpeBbllatowen Ha
2 °C ycTaHOBJ/IEHHOE Ha ero LKase 3HavyeHue. Hanpumep, ecnn
no wkane 3agaHa Temnepatypa 18 °C, To Tepmoperynatop 6yaet
nopaAep)KmBaTb TemnepaTypy Bo3ayxa B MOMeLleHn B Ananaso-
He oT 18 go 20 °C B 3aBUCUMOCTM OT GaKTUUYECKON NOTPeObHOCTH
B Tennore.

KomnaHua «[laHdpocc» npepnaraet uenbln paf ra3oBbix Tep-
MOCTaTMYeCcKmx anemeHToB cepun RTR 7000 (puc. 5):

a) CO BCTPOEHHbIM JaTUMKOM, B KaueCcTBe KOTOPOro BbiCTyna-
eT «CUNbGOH» TEPMOINIEMEHTA, U AMANA30HOM TeMMepaTypHOW
HacTponkn 5-26 °C. OHU NPUMEHSAIOTCA, KOrAa OTOMUTENbHbIN
nNprbop pasmelleH OTKPbITO Ha CTeHe 11 OCb TepPMO3JIeMeHTa pac-
NoNoXeHa ropuU3oHTabHO;

6) C BbIHOCHbIM JAaTYMKOM M AMaNa3oHOM TemnepaTypHOMN
HacTpoWKKn 5-26 °C. BbIHOCHOW JaTuvK npefcTaBnaeT cobon Tep-
MOOanfIoH, KOTOPbI COeAMHeH C CUbOHOM TepModnemMeHTa
TOHKOWN KanunniAapHOM Tpybkon AnvHoi 2 M. Tpybka HamoTaHa
Ha TepMo6anyioH 1 NPU MOHTaXe AaTuMKa BbITATMBAETCA Ha HYX-
Hyt0 ANVHY. [laHHble TepMO371eMeHTbl YCTaHaB/IMBAIOTCA Ha Klana-
Hbl TEPMOPETYNATOPOB, Pa3MeLLEHHbIX B CTECHEHHbIX A1A CBO6OS-
HOro TennoobMeHa yCNoBUAX (OTONUTENbHBIN MPUGOP B rNy6oKoi
HYLLE, 3aKPbIT MYXUMU LUTOPaMM Unu Mebenbio);

B) CO BCTPOEHHbIM AaTYMKOM, AMaANasoHOM TeMnepaTypHONn
HaCTPOMKN 5-26 °C 1 3aWMUTHBIM KOXYXOM, NpefoTBpaLlaoLLm
TEPMO3/IeMEHT OT MepeHacTPOMKM N HeCaHKLMOHWPOBAHHOIO
AemoHTaxa. lpefHa3HavyeH AnA oCHaleHMA TepMOpPerynaTopos
B CMCTeMax OTOMNEeHMA 34aHNIN C MACCOBbIM CKOMEHMEM «CyYaii-
HbIX» NtoAen (MarasvHbl, WKOSbI, MOAUKIANHUKA U T.M.);

[) AMCTaHLMOHHOTO yNpaBfieHNA C fruana3oHoM TemnepaTyp-
HoW HacTpownkn 8-28 °C.

MpumeyaHne. Tepmocmamuyeckue 371eMeHmMbl OUCMAHYUOHHO20
ynpasJseHus umeom CusibOH C XUOKOCMHbIM 3aNOJTHEHUEM.

Puc. 4. LLikanbl TeMnepaTypHON HaCTPOWKM TepMo3niemeHToB Tuna RTR.

Tepmo3nemMeHT pa3mMeLaeTcA Ha HEeKOTOPOM PacCTOAHUM
OT perynupyioLllero KnanaHa TepMoperynatopa u coefuHaeTcA
KanunnsapHou Tpy6Koi pa3Hoi ANvHbl (B 3aBUCUMMOCTU OT MO-
Oenv TepMO3JIeMEHTA) C HaXXMMHbIM YCTPONCTBOM, 3aKpennse-
MbIM Ha KnanaHe. Micnonb3yeTca npu OTCyTCTBUM JOCTYNa K Kna-
naHy Tepmoperynatopa, a Takke Ans ynobcTBa ynpasneHus
TePMOpPEerynaTopom.

Bce TepmocTaTuyeckme snemMeHTbl UMeIOT OrpaHnunTenu npe-
[leNIoB TemnepaTypHOI HAaCTPOMKIM Kak CBePXY, TaK 1 CHU3Y.

TepmoanemeHTbl cepum RTR 7000 ABnATCA YHUBEpPCanbHbI-
MU. IX MOXXHO KOMOUHMPOBATL C NOOLIMY PErynnMpyoLWmMmMmn Kna-
naHamu Tvna RA, yctaHoBneHHbIMK Ha TpybonpoBoge npu Bxofe
B OTOMUTENbHbIV NPUOOP, @ TaKKe BCTPOEHHbIMU B KOHCTPYKLMIO
nprvbopa unn B CreuranbHble NPUCOEeAUHNTENBHO-PErYNPYIO-
LMe rapHUTypblI.

TepMo3nieMeHTbl KPenATCcA Ha KfanaHe C MOMOLbI0 KuM-
Cbl 6e3 NprYMeHeHNs KaKoro-nmbo MHCTPYMeHTa M MOryT ObiTb
3allMlieHbl OT [eMOHTa)xa MyTemM YCTaHOBKMW cCreumanbHbIX
NpUCNoco6neHni.

Bbibop MoauduKaumm TepMOCTAaTUYECKOrO 3fIeMeHTa Mpo-
MN3BOANTCA B 3aBMCUMOCTM OT Ha3HayeHUA 3[4aHUA, TMna oTonu-
TenbHbIX NPUBGOPOB, XapakTepa Nx pasMeLieHnsa u T.4. Mpu 3Tom
BO3MO>KHO UCMONb30BaHNE B OQHON CCTEME OTOMSIEHUA Pa3HbIX
Tepmo3aneMeHTOoB. [103TOMY KnanaHbl TEPMOPErynaATopoB U Tep-
MOCTaTUyecKme 3nemMeHTbl cneunduumpyoTca 1 3akasbliBaloTcA
pa3genbHo.

Kpome ra3oBbix TepMO3/ieMeHTOB KomnaHua «[aHdocc»
NPOM3BOANT TaKXKe TePMOCTATMUECK/E 3NIeMEHTbI C CUIbGOHOM,
3aMoNIHEHHbIM XNAKOCTbIO (KnaKocTHble) — RTRW, KoTopble npu-
MEHAIOTCA B OCHOBHOM B 3JaHVAX WHAMBUAYaANbHON 3aCTPOWKM
1 NpU YCTaHOBKE TEPMOPErynATOPOB B OTAENbHO B3ATON KBap-
TUPe MHOrO3Ta)XHOro AaBHO MOCTPOeHHOro 3faHusA. Mpu Heob-
XOAMMOCTM COBMeLleHUs TepmoanieMeHToB Danfoss ¢ knanaHamm
TEPMOPErynATopoB APYrMx eBpOonenckux NpousBoanTenei, Ta-
Kux Kak MNG, Heimeier n Oventrop, ncnonb3ytorca TepmoctaTtu-
yeckne snemeHTbl RTRW-K ¢ KpenneHvem B Buge rankm M30x1,5.
Takxe >KMAKOCTHbIMM ABNAIOTCA CneLunanbHble TepMocTaTnuieckme
anemeHTbl cepurt RAX 6enble, YepHble, «30710TblE» 1 XPOMUPOBAH-
Hble, KOTOPbIe LienecoobpasHO MCMOJb30BaTh B MUTHBIX KBapTU-
pax c ocobbiMy TPebOBaHNAMM K MHTEPbEPY.

B MHOroaTa)HbIX SNNTHbIX 3[aHUAX N KOTTEAKaX BMeCTO Tep-
moanemeHToB RTR 7000 moryT ycTtaHaBnMBaTbCA SNEKTPOHHbIe
nporpammMmrpyemble TepmocTaThbl living eco.

[naBHOe oTAnuMe OT TPaANLIMOHHbBIX TEPMOCTAaTUYECKUX dne-
MeHTOB RTR 7000 3akntoyaetcA B YCTaHOBEHbIX Mporpammax,
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Ha peiHke apmamypel 0718 pe2y/lupo8aHus WupoKo hpedcmasJsieHsl XUOKOCMHble mepmMocmamuyeckue 3/1eMeHmel. [l ecex npou3eo-
odumeneli mepmopezynamopos (Kpome KoMnaHuu «/JaHpocc») Cunb@oHbI ¢ XUOKOCMHbIM 3anosIHeHUeM npou3e800amca 8 [epmaHuu 00HUM
U mem e 3a8000M-U320mMosumesieM, N03MOMY UX XapakmepucmuKku 4acmo 61u3sKu. [JaHHble cusib@OHbl peazupytom Ha U3MeHeHue memne-
pamypel 8030yxd 8 noMelweHUU 3Ha4umesibHo MedsieHHee, YeM 3aN0JIHeHHble 2a30KOHOeHCAMHOU CMech.

Wx npeumywecmsom aaemca 60/1bwoe ycusue Ha 3aKkpbimue K1anaHd, Komopoe pasgusaem Cusib@OH ¢ XKUOKOCMbIO NpU npesbiule-
HUU memMnepamypel 8HympeHHe20 8030yxd Ha0 meMnepamypol HacmpoUku. Ha npakmuke KOHCMPYKYUSA CUb@OHOB C 2a30KOHOEHCAMHbIM
3anosiHeHUeM obecneyusdem me e ycusius HA 3aKpbimue 3a cHem 60s1bwel NIouaou BHympeHHel N08epXHOCMU CUsTbhOHA, HA KOMOPYIO
8030elicmsyem mepmoyyscmeumesibHbil 2a3 NpU NpesblueHUU meMnepamypsl 8 NoMmeweHuU Hao 3a0aHHOU. Mo ompaxeHo NpU 0OUHAKO-
8bIX MAKCUMAsIbHO 00NyCMUMbIX 3Ha4eHusAx nepenada dassneHul (0,6 6ap) Ha knanaHax 018 08yxmpy6Hbix cucmem omonseHus (muna RTR-N
u RA-DV) y mepmope2ynsamopos Kak ¢ XUOKOCMHbIM, MAK U 2a30KOHOEHCAMHbIM 3aN0/THeHUEM.

Kpome mozo, Ha peiHKe UMeromcs mepmopezyniamopbl, y KOmopbIX 8 Ka4ecmae mepmMo4y8cmaumesibHeili Cpedbl UCNOJb3yemcsa 80CK
uu napaguH. [laHHele mepmo3seMeHMbl MAke ecme y U3gecmHblx nocmasujukos. OHU omauyaromcs 6osee HU3Kou yeHol U MeHbWUMU
pasmepamu U NocmasaAMCcA KOMNAHUAMU U3 cmpaH A3uu u FOxHoU AMepuKu. Vix omaudumensHeiMu Yepmamu asagtomca 6osee npooos-
XumesibHoe 8peMs peakuuu Ha U3MeHeHUe memMnepamypsl 8030yXd 8 NOMeWeHUU, 8bICOKAA 8epOAMHOCMb U3MeHeHUs paboyux xapakme-
pucmuK (3a cHem usmeHeHuUs u3u4ecKux ceolicms mepmMoyy8cmeumesbHol cpedbl U U3HAWUBAHUSA CATbHUKOBbIX yNJIOMHeHUU) U 8 yesiom
MeHbWUl paboyuti pecypc No cpasHeHUIO C CUTbhOHOM C KUOKOCMHBIM USIU 2d30KOHO@HCAMHbIM 3aN0JIHEHUEM.

C nomoubto KOTOprX 6yﬂeT aBTOMaTnyeCKn N3MeHATbCA noaaya Puc. 6. CpaBHeHI/Ie CKOPOCTN peaKkunnm TepMO3JIEMEHTOB Ha U3MEHeHNe
Tenna no BpeMeHM CyTOK, AHAM HeZieNin Ui B Nepriof OTrycKa. Temneparypel Bofyxa.

TepmocrTar living eco npegcrasnset coboin MAO-koHTponnep
371EKTPOMEXaHNYECKOro TUMA C LWAroBblM MOTOPUMKOM, KOTOPbIV
M3MeHsieT MOJIOKEHVE LUTOKA MPOMOPLMOHANIBHO W3MEHEHNIO
TemnepaTypbl B MOMeLLEeHNN. T, MUH. e A atcHYe

TepmocTaT coyeTaeTcsi Kak C HOBbIMK KnanaHamu Danfoss a0 k no DIN 215
Tmna RTR, Tak 1 ¢ KnanaHamy ctaporo o6pasua tuna RTD nnu
C KNanaHamu gpyrux npounssoauTtenen (c peabborn M 30x1,5). 31o

Tepm rynaTopbI
BO3MOXHO 6naropaps ajantepam, KoTopble nMbo 3aKasblBaloTCs :SOMZZZ&%G:;
OTAENbHO, NGO y>Ke BKMIOUEHbI B KOMMJIEKT MOCTaBKMN TEPMOCTATa 25
(HeO6XOAMMO YTOUHUTb NPU 3aKaze. — [pum. asm.) Tepmggi%’;?mpb'
HomeHKnaTypa OCHOBHbBIX TEPMOCTATUYECKUX 3SIEMEHTOB g L Tepmocrarss T3 RTR
1 TepmocTarta living eco nprsegeHa B 1abn. 1 (ctp. 11). living eco
B ciiyuyae NpuMEHeHUs 3MeKTPUYECKNX CUCTEM YNpPaBlieHns L e

(B nocobun He paccmaTpurBalOTCA) KnamnaHbl TEPMOPEryIsToOpoB
MOTYT OCHALATbCA TEPMO3SIEKTPUYECKMM MNPUBOLAMM Cepumn
TWA.

Puc. 5. CtaHpapTHble TepmocTaTuuyeckue snemeHTbl Danfoss cepun RTR 7000 1 TepmocTar living eco.

®

living eco

RTR 7090

RTR 7092

RTR 7094 RA 5062/65/68
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Tabnuua 1. TepmocTaTuyeckure anemeHTbl Danfoss cepum RTR 7000

NunanasoH
AnuHa Ka- - o
. | HacTpomkmn KopoBbii
Tun OnucaHne mopenn nuanapHon
TPY6KM, M Temnepary- HOMep
! pbi T, °C
RTR 7090 | Co BCTpOEHHbIM ra3o3arnosIHeHHbIM TemnepaTypPHbIM AaTYNKOM — 5-26 013G7090
RTR 7092 | To e, C BbIHOCHbIM AATYMKOM 0-2 5-26 013G7092
RTR 7094 | Co BCTPOEHHbIM ra303anosiHeHHbIM TeMNepaTypPHbIM AaTYNKOM U 3aLLUTHBIM KOXKYXOM — 5-26 013G7094
RA 5062 | SnemeHT ANCTaHLUOHHOIO ynpaB/ieHWsA CO BCTPOEHHbIM XXUAKOCTHbIM TeMMNepaTypPHbIM JaT4MKOM 2 8-28 013G5062
RA 5065 | To xe 5 8-28 013G5065
RA 5068 | Toxe 8 8-28 013G5068
Tabnuua 2. TepmocTar living eco
BT R EEET OunanasoH HaCTpOIZIKI/I KopgoBbin
Temnepatypbl T, °C HOMep
TepmocTaTt living eco c agantepamut RTR n K 6-28 014G0051
AfanTtep fna yctaHoBKM living eco Ha knanaHbl Danfoss RTD 014G0253

1.3. Kakue 6biBaloT K/lanaHbl pagnaTopHbIX
TepMoperynAaTopoB
Perynupyiowme KnanaHbl pagvMaTopHbIX TEPMOPErynaTopos
RA noppa3pgensatotca Ha Heckonbko Tunos: RTR-N n RA-DV (gna
LBYXTPYOHbIX HAaCOCHbIX crcTem oTonnenus) u RTR-G (gna ogHo-
TPY6HbIX HACOCHbIX U ABYXTPYOHbIX FPaBUTALMOHHBIX cuctem).
KnanaH RTR-N (puc. 7) — KnanaH noBbllWEeHHOro rmapasnnye-
CKOro CONPOTUBIEHUA C NPeABapUTENbHON MOHTAaMXHOW HAaCTPON-
KOW ero npefenbHoOM NPONycKHON cnocobHocTu. KnanaHbl Bbiny-
CKaloT YCJIOBHbIM AnameTpom oT 10 fo 25 Mmm, NpAMble 1 YTrioBble,
HMKeNnMpoBaHHble. B HomeHknaType KomnaHun «[aHdocc» ecTb
moandurkauma knanada [, = 15 mm RA-NCX ¢ XpOMUPOBaHHbIM
KOPMyCoM, KOTOPbIN 06bIYHO NPUMEHAETCA COBMECTHO C TepMO-
snemeHTamy RAX B XpOMMPOBAHHOM VN LLBETHOM VICMOJSTHEHUN.
KnanaHnbl RA-NCX ncnonb3ylotca B pefkmx cinyyasax, a Kna-
naHbl RA-N )J,y =10 n 25 mm BoObGLle He HaxoasaT B Poccumn npak-
TUYECKOrO MPUMEHEHWs, MO3TOMY OHU B HACTOALEM Mocobuu
He npefCcTaBfieHbl. YINTOBOW rOPU3OHTAsbHbIN 1 TPEXOCeBOW Kia-
NaHbl NCMOMb3YIOTCA, KOorga HeobXoaMmMo MPUMEHUTb TePMOCTa-
TUYECKMNI 3NIeMEHT CO BCTPOEHHbIM AAaTUMKOM 1 Tpy6OnpoBoAbl,
noaBoAsALMe TENIOHOCKTENb K OTOMUTeNIbHOMY npubopy, npo-
KnagblBaloTcA cHU3y. B HomeHKnaType KomnaHum «aHdocc» Tak-
e meetcs Knanad RA-N [l, = 15 MM ¢ naTpy6KOM A151 IpeccoBoro
coefiviHeHWA ¢ MefHON Tpy6ol @15x1 MM, KOTopbI NpYMeHsaeTcA
B FOPU30HTaNIbHbIX MOKBAPTUPHBIX CUCTEMAX OTOMMEHUA.
TexHnueckas uHdopmauma no knanaHam RTR-N [, = 15
n 25 mm, RA-NCX 1 RA-N Ll,y = 15 Mm ana npeccosoro coefinHe-
HMA NpefcTaBneHa B Katanore [15]. Knananbl RTR-N noctaenatotca
C KPaCHbIM 3aLUTHbIM KOJINMAYKOM.

Puc. 7. KnanaHbl Tepmoperynatopos RTR-N.

RTR-N yanoeoti sepmuKasbHbil

RTR-N npamoti

S Qv

RTR-N y2nosot 2opu3zoHmaneHell

OcHosHoe npeumywecmeo knanaHog Danfoss muna RTR-N — y0o6cmeo u moyHocme HacmpoUKu Ha mpebyemoe 2udpassiuyeckoe co-
npomuseJieHue (NponyckHyto cnoCobHOCM®b). B KnanaHax, 8binyckaembix Opy2umu npou3sooumenamu, Hacmpoulika noopasymesdem Kosuye-
Cmeo 060pomo8 cneyuanbHo20 UHCMPYMEHMa om NOJIOKeHUs «3aKpelmo». [lpu 3MomM He803MOXHO onpedesume 8eaUYUHy HAcmpoUKu
8U3YasIbHO 63 HapyWeHUs Cywecmayrowe2o NooxeHus ycmpoticmed. OHa moxe He 6ydem MOYHOU, MAK KaK Heu38ecmHo, 4ucsio 060po-
mos — Hanpumep, 3 unu 3%. Hanu4ue cneyuanbHo20 UHCMPYMeHMA yC0XHAem HanaooyHele pabomel. BHewHe 00UHAKOBbIE KIANAHbLI pa3-
JIUYHbIX KOMNAHUU UMetom pa3Hble huKCUpos8aHHble HacmpoUKu. [Tlpu MOHMaxe cmpoumesiu 4acmo ux nymaiom u 8 0asibHetilem He Mo2ym
Hanaoume cucmemy omonsieHus. Hekomopsle KomnaHuu npedsdzaiom npou3sooums HaCMpPOUKy He Ha mepMopezyIAMope, a Ha 3aNOPHOM
KaianaHe, MeHAA Koslu4yecmso 060pomos e2o wmokd. OOHAKo 5mo Hey0o6HO, Mak Kak edem K yOOpOXaHUIo pabom u CHUXeHUI0 MoYyHocmu

Hacmpouku.

R [PaBUTALIMOHHbIE CUCTEMbI B MHOTO3TaXHbIX 3AaHUAX HE MPUMEHAIOTCA 1 B HACTOALLLEM noco6uu He paccmaTpuBatoTCA.
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YcTponcTBO npeABapuTenbHON HacTponku (puc. 8) npepn-
CTaBnsAeT cob0M APOCCenMpyoLWMn ULWINHAP, CBA3aHHBIN C MOBO-
POTHOW KOPOHKOW. PasnnyHble NONOXKEHNA KOPOHKM U LMANHAPA
COOTBETCTBYIOT ONpefesieHHbIM 3HaUYEeHUAM NPONYCKHON Cnocob-
HOCTU KnanaHa Tepmoperynatopa. Ha KopoHke 0603HaueHbl Lnd-
poBble NHAEKCbI MONOKEHMIN HACTPOEYHOrO 3iemeHTa. IHAeKCbl
HaCTPOWKN JONMXKHbI ObITb ONpeAesneHbl B XOAe rmapaBnyeckoro
pacyeTa cMCcTeMbl OTOMNSIEHNA N BblCTaBNEHbl NPOTWB CBEPIEHNA
Ha Kopryce KfanaHa Mpu BbIMOSHEHWN MOHTaXXHO-HanaAouYHbIX
pabot. HacTpolika npou3soanTca 6e3 NpMMeHeHUA Kakoro-nn6o
WHCTPYyMeHTa. HacTpoeuHoe yCTPONCTBO CKpbIBaeTCA Noj TepMo-
CTaTVYECKMM 371IEMEHTOM U MPU ero 6I0KMPOBKE OKa3blBaeTCA He-
OOCTYMHbIM ANA CNTyYaliHOWN NepeHacTPONKN.

B cnyyae BO3MOXHOro 3acopeHua KnanaHa npu Masnbix 3Ha-
YeHUAX npenBapuTeIbHON HAaCTPOWKM [OCTAaTOYHO MOBEPHYTb
HaCTPOEYHYI0 KOPOHKY A0 nonoxeHna «N» (MOTHOCTbIO OTKPbIT),
1 KnanaH npomblBaeTcA BOAON. [locne yero HacTporika BO3BpaLla-
eTCA B NepBOHayvasbHOE NOMIOXKEHNE.

3HaueHnA npefBapuTeNIbHON HACTPOWMKN XOPOLIO BUAHbI
Ha KOPOHKe (nerko HacTpouTb NM60 MPOKOHTPONMpOBaTb Npa-
BUbHOCTb NPOBEAEHHOWN HAaCTPOWKN). Kaxkabiii KnanaH nveet 14
dUKCMPOBAHHbBIX HaCTPOEUHbIX 3HaUYeHWI (HacTporikm oT 1 go 7, N
W WeCTb MPOMEXYTOUHbIX MONOXEHWN).

OCHOBHble TeXHMYECKME XapaKTePUCTUKN Hanbonee pacnpo-
CTpaHeHHbIX KnanaHoB RTR-N npusepaeHbl B Tabn. 2.

Ta6bnuua 2. KnanaHbl RTR-N

Puc. 8. YcTponcTeo npeaBapuTenbHO HacTponkm knanaHa RTR-N.

Memka 0518 HacmpoUku

losopomHas KopoHKka
C yugpamu Hacmpouiku

Jpoccenupyrowudi
UYUTUHOp

R

MponyckHas cnoco6HoCTb kKnanawa K, m3/4, Makcu-
Pezb6a Npy 3HaYeHNAX NpefBapUTENIbHON HACTPONKM M'g;':i"’ge Mpepenb- | manbHas
WITYLEepos., 6e3 HbIVA Temne- N
Tun Wcnonnenne AONMbI CTepmoanemeHToM npu X, =2 °C /3 nasgae:Me, nepenap patypa K:g;l:;"
(Kys) AaBneHuwit | Tenno-
AP, 6ap | HocuTena
BX. | BbIX. 1 2 3 4 6 7 N N Py | Pnp. T,°C
Yrnosow BH. | Hap.
BEPTUKAbHbIN 1) Y2 01367013
Mpamoit B. | Hep 013G7014
RTR-N 15 | Yrnosow ropu- BH. | Hap.
z 013G7048
- 1 1
(wmkenu- | sonTancuoiit (UK) | %2 L Y% 1,04 | 0,09 | 016 | 0,25 | 0,36 | 043 0,52 073 090
pH ") Yrnosow Tpex- Bh. | Ha
b oceBol (MpaBoe | - ,p' 013G7021
UCMONHEHNE) V2 V2
Yrnosoii Tpex 10|16 06 120
oceBol (neBoe BH. | Hap. 013G7022
ncnonHeHve) v Y2
Yrnosow BepTu- | BH. | Hap.
RTR-N 20 KanbHbIN ¥a Ya 01367015
( -e B Hap 0,10 | 0,15 | 0,177 | 0,26 | 0,35 | 0,46 | 0,73 | 1,04 | 1,40
HUKenu- . H. .
pOBaH- Mpamon 3% % 013G7016
HbIN) -
Yrnosow ropu- BH. | Hap.
soHTanbHbi (UK) | % % 0,16 | 0,20 | 0,25 | 0,35 | 0,47 | 0,60 (0,73 | 0,80 | 1,00 013G7049

KnanaHbl cepun RA-DV npeaHasHayeHbl Ans UCNONb30BaHNA
B ABYXTPYOHbIX CUCTEMAX OTOMJIEHUSI COBMECTHO C TEPMO3JIEMEH-
Tamu ¢ npucoeanHeHnem aHdocc RTR.

OunHamnuyeckne knanaHbl RA-DV ocHauwleHbl BCTpOeHHOM
byHKUMen npefBapuTeNbHOM HACTPOMKM ANA OFrpaHNYeHnA MaK-
CMManbHOro pacxofa, npoxoAsalyero yepes knanaH. OrpaHnunTb
MaKCUManbHbIN pacxod MOXHO B AnanasoHe 20-125 n/u.

KnanaH RA-DV nmeloT BCTPOEHHbIN perynaTop nepenaga Aas-
JIEHUI, KOTOPbIN NoAAepPXMBAET NOCTOAHHbLIV Nepenaj AaBneHns

Ha KnarnaHe paBHbIM 0,1 6ap, C MOMOLLbIO KOTOPOro TOYHO NoaAep-
YKMBAETCA Pacxod, NPOXoAAWniA yuepes paanartop.

KnanaH RA-DV nocTtaBnaeTca ¢ 3alWUTHbIM KoJnavykom. [aH-
HbI Konnayok HE npegHa3HaveH Ana nonHoOro nepekpbIThA NoTo-
Ka TEMNOHOCUTENS Yepes OTONUTENbHBI Npunbop. na 3Tux uenen
cnepyeT NPUYMEHATb 3aMOPHY PYKOATKY C KOZOBbIM HOMEPOM
013G3300.

Ona npeHtnéurkaumm knanaHos RA-DV Konnayuku m Konbuo
NpefHaCcTPONKM OKpaLLEeHbl B 3€NEHbIN LBET.



Kopnyc knanaHoe RA-DV BbIMOAHEH W3 HUKEANPOBAHHOMN
natyHu. CanbHMKOBOE YMIOTHEHNE C HAXKMMHbBIM LUTOKOM U3 XPO-
MUPOBaAHHOW CTanu C KOMbLEBbIM YNIOTHEHNEM He TpebyloLum
CMa3KN MOXeT ObITb MOJIHOCTbIO 3aMeHeHO 6e3 OMopPOXKHEeHUs
1N OCTaHOBKM CUCTEMbI OTOMJEHNA.

[nAa npefoTBpalleHUA OTNOXKEHUA M KOPPO3MK KhamaHbl
RA-DV cneflyeT npumeHATb B CCTEMax BOAAHOIO OTOM/EHWA, rae
TENJIOHOCKUTENb OTBeuyaeT TpeboBaHuAM [MpaBun TexHUYeCKom
SKCMNyaTaunm 3NeKTPUYECKNX CTaHumii n ceten Poccunckom Qe-
Jepauun. B gpyrux cnyvasx Heobxogmmo obpaluatbcsa B KOMna-
Huo «[JaHboccr». He pekomeHayeTcs ncnonb3oBaTb AnA CMasKu
JeTarneln KnanaHa cocTaBbl, coaepalyme HebTenpoayKTbl (MUHe-
panbHble macna).

MpepHacTpoliky knanaHa RA-DV nerko ocyuiecteutb 6e3 cne-
LManbHbIX MHCTPYMEHTOB (3aBoAcKaa HacTporika — N). [lnanasoH
npefHacTpolkmu coctaBnsaeT ot 1 Ao 7. [inA ycTaHOBKMU HeobXoaun-
MOrO 3HaueHVA cneayeT NPon3BeCcTy CneayioLve onepaumm:

+  CHATb 3aWNTHbBIN KONMAYOK NN TEPMOCTAaTUUYECKUI SNIEMEHT;

« HanTn Ha knanaHe oTmMeTKy (0TM.);

« [MoBepHyTb WKaNy HACTPOWKM [0 COBMELLEHMS TpebyeMoro
3HauYeHUA N OTMETKM Ha KnanaHe;

Ta6nuua 3. Knanan RA-DV

Mpu HacTporike N KnanaH NOAHOCTbIO OTKPLIT. DTy HACTPOWKY
MOXHO MCMoNb30BaTb NPX MPOMbIBKE CUCTEMbI, €C/IN Takasa one-
pauus HeobxoaMma s 3arpsA3HEHHON CUCTEMbI OTOMJIEHMS.

Korga TepmocTaTuyeckuin anemeHT CMOHTUPOBaH, TO nped-
BapuTeNibHaA HaCTPOKa OKa3blBAaeTCA CNPATAHHOW U, TaKNM 06-
pa3om, 3aWnLLEeHHON OT HEaBTOPU3OBAaHHOIO N3MEHEHMA.

RTR-G (puc. 9) — KnanaH NOHUXXeHHOTrO rMapaBANYECKOro co-
npoTtuseHna 6e3 ycTponcTea AN OrpaHNYeHA ero NPonyCckHoM
cnocobHocT. KnanaHbl Npou3BOAATCA YC/IOBHbIM AMAMeTPOM
oT 15 0 25 MM C HUKeNMPOBaHHbIM KOpMycoM (Tabn. 4). OHM Takxe
6bIBalOT NpAMblE 1 YrioBble. B mocobumn He npepcTaBneHbl Kna-
naHbl RTR-G )J,y = 25 MMm, He HaxopAwwme B Poccum npakTnyeckoro
npumeHeHus. TexHmyeckas nHoopmaLMsa No HUM NpefcTaBeHa
B KaTasnore [15].

KnanaHbl RTR-G nocTaBnAwTCA C cepbiM 3aWUTHbIM KosMay-
koM. KnanaHbl RTR-N 1 RTR-G npurcoenHATCA K OTONUTENIbHbIM
npubopam C MOMOLLbI0 Pe3bOOBbIX XBOCTOBMKOB C HaKUAHOW
rankomn, a ¢ Tpy6onposogom — yepes mydToBbIi WTYyUep. Mpn
Heo6xoAMMOCTM B CUCTEMAX OTOMNEHUA MOXET MCMOMb30BaTbCA
cneynanbHan BepcuaA KnanaHos RTR-N — ¢ Hapy»kHOW npucoeam-
HUTENbHOW Pe3b6oi UK COo WTYLEePOM AJIA MPeCcCOBOro coefjuHe-
HKA C MeHON Tpyboi @15X1 MM, NpuBeAeHHas B Katanore [15].

MHorune poccuiickne 3aBofbl MPOW3BOAAT OTOMUTENIbHbIE
npubopbl CO BCTPOEHHBIMU  KJarnaHaMu TepPMOPErynsTOpOB
komnaHum «laHdocc» (puc. 10). Cpean HUX MOCKOBCKMI 3aBOA,
«CaHTexnpom», BbIMyCKalWMn OUMeTaIMYecKnii  pagmuaTop
«CaHTexnpomM-bMH ABTO» 1 KOHBEKTOPbI C KOXYXOM cepun «CaH-
Texnpom ABTo»; OAO «MexaHunyeckuin 3aBog» (r. CaHKkT-leTep-
6ypr) — CTanbHOW NaHeNbHbIN pagmaTtop Tuna «KoHpaa-Tepmoy;
3aBop «Paguatop» (r. Kumpbl) — cTanbHon Tpy6uaTblin paguatop
Tmna «PC» n gp. KOHBEKTOPbI 1 CTalbHble PaANaTOPbl OCHaLLAlTCA

3aBUCMMOCTb MaKCMMalnbHOro pacxoaa oT 3Ha4YeHunA
Pe3b6a wTy- G e PO A '22';‘:::1’:' MpepenbHbli Makc. )
Tun UcnonHenue Lepos C ra3oKOHAEHCaTHBIM TePMO3/IeMEHTOM Hue, 6ap ebsranEehiepatypaliikonosbiia
naBneHuit TennoHocu- Homep
cepuu RTR 7000 N 6e3 e e
T «n- 03P TenaT,
BX. BbIX. 1 2 3 4 5 6 7 N Py Prp.
. BH. | Hap.
RADV | T8O | 38 | 38 013G7711
10 . BH. | Hap.
Mpamoii 38 | 3/8 013G7712
Bn Hap 20 | 25 | 30 | 40 | 50 | 75 | 95 |125| 135 10 16 0,6 95
RA-DY | YoBo#t 2 |1 013G7713
15 9 BH. | Hap.
MpAamoii 12 | 12 013G7714

11
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KnanaHamMn TepMOpPErynATOPOB KaK ANA ABYXTPYOHbIX, Tak 1 ana  Puc. 9. Knananbl Tepmoperynatopos RTR-G.

OAHOTPYOHbIX CUCTeM oTonneHus. [lpyrve npubopbl CO BCTPOEH-

HbIMW TepMOperynaTopamn npefgHasHayeHbl TOMbKO ANA ABYX- RTR-G npamol
TPY6HbIX cMCTEM. -
KnanaHbl Tepmoperynatopos komnanum «flaHdocc», BCTpo- ; ) \ \.‘ﬁ

eHHble B KOHCTPYKUMIO OoTonuTeNbHOro npubopa, no csoemy P % i
BHYTPEHHEeMY YCTPOWCTBY U r’MAPaBANYECKNM XapaKTepuCcTnkam W2 )}5
OTNINYaIOTCA OT OTAENbHO YCTaHaBNMBaeMblX Ha Tpybonposoaax \ |ﬂ@ A
knanaHoB RTR-N n RTR-G. TexHuuyeckme xapakTepuctuku poc- f(
CUNCKMX OTOMMTENbHBIX NPUBOPOB C TepMOperynaTopamm npwm-
BefleHbl B MacrnopTax 3aBOAOB-U3roTOBUTENEN OTOMUTENIbHOTO RTR-G y21080(i 6epmuKanbHbiti
obopypoBaHMA, B COOTBETCTBYIOWMX MaTepuanax OO0 «[laH-
doce» [16], a TakKe BKNOUeHbl B 6a3y JaHHbIX NporpamMmmbl «[laH- £,
¢docc C.O.» gnAa pacyeta CUCTEM OTOMSIEHUA Ha NMEepPCOHaNbHbIX g u,ﬁ"; ~
KOMMbloTepax. ( > .I

V.o gb;_:'_) .

1:\:/_‘; .

Ta6bnuua 4. Knanaubl RTR-G

Pe3bba WwTYyLepos, MponyckHas cnoco6HOCTb MakcumanbHoe
AtONMbI knanaHa K,, m3/u paBnexue, 6ap | MpepenbHbiil | MakcumanbHas
Tun VcnonHenme nepenag Temnepatypa KopoBbiin
cTepmosne- e [aBneHnn TensioHocuTens HOMep
BX. BbIX. MeHTOM npu Py Prp. AP, 6ap T,°C
Xp=2°C ) :
P

Yrnoson, 1 T

RTR-G 15 BepPTUKabHbII BH. %2 Hap. 2 2,06 4,3 013G7023
Mpamon BH. 72 Hap. 2 1,63 2,3 013G7024
v - 16 25 0,20 120

rnosowm, 3 3

RTR-G 20 BepPTUKabHBII BH. % Hap. % 2,2 5,01 013G7025

Mpamon BH. % Hap. % 2,06 3,81 016G7026
Puc. 10. OTeyecTBeHHble OTOMUTENbHbIE NPUGOPbI CO BCTPOEHHBIMM TEPMOpPErynAaTopamu.
a 6 - 8 2
d
o G
) i
a — naHenbHollt paduamop «KoHpao-Tepmoy; 8 — cmasnbHolt mpy6yameili paduamop «PC»;
6 — CceKyUOoHHbIU bumemaniu4eckuti paduamop 2 — KOHBEKMOop cmasbHoU ¢ Koxyxom «CaHmexnpom Aemo»
«CaHnmexnpom-bMH Aemo»;

OcHosHoe npeumyuwjecmeo knanavos Danfoss muna RTR-G — ebicokas nponyckHas cnocobHocme (npsamoui RTR-G /], = 20 mm umeem
K,= 2,06 M3/4 npu Xp =2 °C). 5mMo 8aXHO 8 00HOMPY6HBIX CUCMEMAX OMONJIEHUS 018 00CMUXEHUS ONMUMAsTbHbIX 3HAYeHUU Ko3ppuyueHma
3ameKaHusA menJsioHoOCUMesIsA U3 CMosAKA 8 0monumesbHeili npubop. Boicokas nponyckHas cnocobHocme nosty4eHa3d cdem 60/1bwod niouaou
cedn1a KanaHa u yeenu4eHHo20 paboyezo xooa wmoka (6onswe 30 % npu npumMeHeHUU MepMOCMAamu4ecKo20 371eMeHma c 2a30KoHOeHcam-
HbIM 3aNOJIHeHUeM NO CPAsHEHUI0 C MePMOCMAmamu, 3an0JIHEHHbIMU XUOKOCMbI0). JlaHHbIe KiianaHel — eOUHCMBeHHble ¢ makol Nponyck-
Holi cnocobHocmelo, umetowjue esponetickuti cepmugpukam kavyecmsa EN215. Smo ce8a3aHoO ¢ ux cnOCOBHOCMbIO 2epMemUYHO nepekpbIsameo
pacxod mensioHOCUMesiA Yepe3 omonumesibHbIl Npubop Npu npeseiwieHUU memnepamypsl 8 nomeujeHuuU Ha 2 °C 6os1bwie pacyemHodu.

Kpome mozo, knanaH npedcmassiiem yHUKAIbHYI0 B03MOXHOCMb C MOYKU 3peHUs 00C/TyXUBAHUA: €20 Ceds10 U KOHYC, eciu nompebyem-
€A, Mo2ym 6bimb NOJTHOCMbIO 3aMeHeHbl Ha Mecme (6e3 0eMOHMAaXxa KNanaHda).



Dacifold

2. I'Ipl/lcoepleVITen bHO-perynunpywowmne Puc. 11. [pncoeaMHNTENbHO-PEryNIMPYIOLLME FAPHUTYPbI C TEPMOpPEry-
FApHUTYPbI C TEPMOPEryNATOPOM TATOpOM.

[na ynob6ctBa NpuUcOeAVHEHNA Pa3fMYHbIX OTOMUTENbHBIX
NprbopoB K Tpy6onpoBoAaMm, NPOKIaAbIBAEMbIM MOJ NOSOM U RTR-K
B FOPV30HTAJIbHbIX CUCTEMAX OTOMJIEHNA, MOTYT ObITb UCMOJb30- R iy Gkan
BaHbl CrieyuranbHble MPUCOeAVHUTENbHO-PEryNINpPYIOLIME TapHU-
TYpbl, B KOHCTPYKLNIO KOTOPbIX BCTPOEHbBI KNamnaHbl TEPMOpPEry/is-
TopoB Tuna RTR.

DTV rapHUTYPbI UMEIOT 3N1eraHTHbIN BHELHWI BUA NO CpaBHe-
HUIO C TPAANLIMIOHHOWN 0BBA3KOWN OTOMUTENBHBIX NPMOGOPOB 06bIY-
HbIMU CTaNIbHBIMY 1 aXKe NONIMMEPHBbIMU TPYBaMU 1 XOPOLLIO BMNK-
CbIBAlOTCSA B IHTEPbEP MOMELLEHUS.

VHS
C HUXHUMU nampybkamu

2.1.MNpucoegnHnTenbHo-perynmpyowlas rapHuTypa
RTR-K c knanaHom Tepmoperynatopa RTR-N

lapHutypa RTR-K (puc. 11) cny»kut gna npncoefnHeHna oTo-
NUTeNbHbIX NPUOOPOB K rOPU30OHTaNbHBIM pa3BoALMM Tpy6o-
npoBofamM ABYXTPYOHOI ccTeMbl OTOMNEHMA.

[apHUTYpa COCTOWUT M3 KNanaHHOro 3feMeHTa, COoeAuHU-
TeNIbHOW TPYOKM 1 feTanu Ans NpucoeariHeHna Tpybonposoaos
(tabn. 5). Bce 3Tn fetanu, a TakXe CTaHAAPTHBIN TepmocTaTuye-
CKUI neMeHT TepMOoperynAaTopa 3aka3blBaloTCA OTAENbHO.

RTR-K no3sonset perynuposaTtb TeM100TAaYYy OTONUTENIbHO-
ro npubopa, a Takxke OTK/OYaTb €ro OT TPY6ONpPOBOAHON CeTy,
NCNonb3ya ANA 3TOro MeTalINyecKylo PyKOATKY BMECTO TepMo-
CTaTMYECKOro dNeMeHTa.

lapHuTypa VHS nossonset, Kpome perynmposaHuna Temnepa-
2.2.MNpucoeanHuntenbHo-perynupytowasn rapuutypa VHS TYpbl BO3JyXa B MOMELLEHWM, OTK/IOUNTb OTOMUTENbHBIN Npubop

KomnaHnua «[laHpocc» Npou3BoanT NPUCOEfUHUTENbHO-PE- U CAINTb U3 HErO BOAY Yepe3 ApPeHakHbI KpaH (KOAOoBbI HOMep
rynMpYoLWylo rapHUTYPY €O BCTPOEHHbIM KianaHoMm Tepmope-  003L0152), KOTOpbI 3aKa3bliBaeTcA OTAENbHO.
rynatopa tvna VHS gna npucoeanHeHna TpybonpoBoLoB ropu- lapHuTypa VHS coueTtaetca ¢ TepmMOCTaTUYECKUMW SNeMeH-
30HTaNbHON ABYXTPYOHOW cMCTEMbl OTOM/EeHMA K pafguatopam  Tamu cepum RTR 7000 1 RTRW. XapakTepucTuky rapHUTypbl Npu-
C «JOHHbIMW» NaTpy6Kamu (puc. 11). BefeHbl B Tab. 6.

Ta6nuua 5. MpucoegmHuTenbHo-perynupytowas rapHutypa RTR-K

MponyckHas cnoco6HOCTb rapHMTYpbi K, M3/4, npu 3HaueHnaxX
npeABapuUTeNbHON HaCTPONKN Makcu-
Ouametp 5 faenenne, ManbHas N
e3 6ap Kogosbliii
Tun CocTaBHbIe 3/1eMeHTbI naTpy6koB X =29 TemnepaTtypa
., mu!) cTepmo3nieMeHToM npu X, = 2°C 1/3 n——— HOMep
4 (Kvs) TenaT,°C
1 2 3 4 5 6 7 N N | Py | Pnp
Knanax RTR-K 15/~ 0,02 | 0,07 | 015|023 033|041 | 05 |062]| 0,76 013G7039
CoepuHnTeNnbHas TpybKa
RTR-K L =650 Mmm B - 10 | 16 120 013G3378
MpucoepnHnTenbHas
netanb RTR-K ¢ HUXKHUMIK 15/- — 013G7041
naTpybkamu

) B uncnutene — anameTp naTpy6Ka ANA COeAVHEHUA C paanaTopom (HapykHas pe3bba), B 3HaMeHaTene — AnA CoefnHeHIa C TPy6onpoBofoM (HapyXHas pesbba).

Tabnuua 6. NprcoeguHuTeNnbHO-perynupyioLas rapHutypa VHS

Nvnametp MponyckHas cnoco6HocTb rapHMTYpbi K, M3/4, npun 3Haue-
naTpy6koB ,Ely, MM HUAX NpeABapUTENbHOIN HACTPONKN Makcu-
6 Aasnenve, | \oninan .
Tun WcnonHenve 3 6ap Temnepatypa | \oA0OBEIA
X,=2°C T/3 patyp HOoMep
K pagma- K Tpy6o0- cTepmoanemeHToM npu X, ———
Topy nposoay (Kys) s T, °C
1 2 3 4 5 6 7 N N ycn. | nen.
- 150 013G4742
VHs | CHwKHAMY naTpy6 20" |0,02| 0,04 |0,07|0,12[0,19|0,27|0,33| 0,48 | 0,57 | 10 | 16 120
Kamu 202 013G4744

) HapysHas pe3bba.
2 BHyTpeHHsas pesbba.

13
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3. 3anopHasn 1 3anopHo-
npucoeaHUTENbHasA
paamnaTopHas apmMaTtypa

3.1. 3anopHbI paguaTopHbIi KnanaH RLV

KnanaH RLV (puc. 12, Tabn. 7) yctaHaBnmMBaeTcA Ha 06paTHOW
NMoABOAKe OTOMWTENbHOro npubopa B ABYXTPYOHOW cucTeme
OTOMNJEHMA.

Cny>XnT AnA OTKIOYEHUA U CNIMBA BOAbI N3 OTAENIbHOrO OTO-
nruTenbHOro Npubopa npu Heo6XOANMMOCTU ero feMoHTaxa. OT-
KnoyeHrie npubopa ocylecTsaseTca knanaHom RLV n knanaHom
TepmoperynaTopa c 3aMeHO Ha HeM TepMO3IeMeHTa MeTanye-
CKoM pykoATkom (kopoBbit Homep 013G3300). Cnme Npon3BOAUT-
CA yepes ApeHa)<HYyIo HacafKy CO WTYLepOM MOA LWAaHr (KOJOBbIN
Homep 003L0152), KoTopasa B 3TOM Ciyyasa HajeBaeTCA Ha KnanaH
RLV.

KnanaH RLV BbinyckaeTcs npambiM v yriosbim [, = 10 (8 noco-
6Un He NprBefeH 13-3a OTCYTCTBMA NPaKTNYECKOro NprMeHeH s
B Poccuum), 15 1 20 Mmm, a TakKe B ABYX MOANPUKaLMAX — C NaTyH-
HbIM HUKENIMPOBAHHbIM ST XPOMUPOBaHHbIM Koprnycom (RLV-CX).
RLV-CX nprMeHAeTCA WCKIIYMTENIbHO COBMECTHO C XPOMUPO-
BaHHbIMW TePMOPErynaTopamm nNpu ocobbix TpeboBaHUAX 3aKa3s-
UrKa K iM3aiHy NOMeLLeHU (B NOCOOMYM TaKKe He NpeAcTaB/ieH).

Ta6nuua 7. 3anopHbiil pagraTopHbIi KnanaH RLV

Puc. 12. 3anopHbli pagratopHbii KnanaH RLV.

RLV yanosoli

RLV npamol

Pe3b6a WTyLEpoB, AlOVIMbI NaBneHue, 6ap M ERRCEr]
Tun Vicnonnenne MponyckHasa cnoco6HOCTb Knana- e KopoBbii
- 3 -
kpagnatopy | © Tp:g;;lpo B L Py Pap. nnoHocutens T, °C Homep

Mpsamoii Hap. /5 BH. 1/ 003L0144
RLV-15 2,5

Yrnogoii Hap. /5 BH. 1/ 003L0143

10 16 120

Mpamoii Hap. 3/4 BH.3/4 003L0146
RLV-20 34

Yrnoson Hap. 3/4 BH. 3/4 003L0145

3.2. 3anopHo-nprcoeanHUTENIbHbIE pagnaToOpHble
knanaHbl RLV-KS n RLV-KD

KnanaHbl RLV-KS n RLV-KD (puc. 13, Tabn. 8) npeaHasHaue-
Hbl 711 NPUCOEAVHEHUS OTOMUTENbHBIX MPUOOPOB C «AOHHBIMU»
naTpyobKamy K ropr3oHTaNibHbiM pa3BogAwumM Tpybonposogam
[ABYXTPYOGHOI CMCTEMbI OTOMJIEHNA.

O6a KnanaHa No3BoNsAT OTKIUYNTb OTAENbHbIN OTONUTESb-
HbI Npn6op oT TpybonposoaHoN ceTu, a knanaH RLV-KD — cnutb
13 Hero Bofly Yepes HacafKy (aHanornyHo knanaHa RLV).

Puc. 13. 3anopHo-npucoeanHutenbHble pagraTopHble KnanaHbl.

RLV-KS npamou

RLV-KD npamoti

Ta6nuua 8. 3anopHo-NpUcoeanHUTENbHbIE pagraTopHble KnanaHbl RLV-KS n RLV-KD

Pe3bba WTyLEpoB, AOVIMbI NasneHue, 6ap MaRehantaan .
Tun VicnonHenme " MponyckHas cnoco63noc-rb Knana- e Koposbii
k pagnatopy | © Tp:oz;lpo- Bl L Py Pap. nnoHocutensa T, °C Homep
Hap. /> Hap. 3/4 003L0220
RLV-KS Mpamon 1,3
BH.3/4 Hap. 3/4 003L0221
10 16 120
Hap. 3/4 Hap. 3/4 003L0240
RLV-KD Mpamvon 1,0
BH.3/4 Hap. 3/4 00310241
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KnanaHbl TepmMOperynaTopos, a TakXe 3arnopHo-npucoenn-
HUTeNbHble YCTPOWCTBA U PErynmpyioLiie rapHuTypbl MOTYT CO-
e[VHATBLCA C MEAHbIMY, MOIMMEPHBIMU 1 METaIoNoIMMEPHbIMA
Tpy6amm ¢ NomolLLblo cneymnanbHbix GuTMHros (puc. 14). K Tpagu-
LMOHHBIM CTaslbHbIM Tpy6aM NMprCcOeauHAIOTCA TONbKO KnanaHbl

Puc. 14. MprcoegUHUTENBHO-YMNOTHATENbHBIE GUTVHTU.

Tepmoperynatopos RTR-N n RTR-G, rapHutypa RTR 15/6TB un
paguaTopHbln KnanaH RLY, umetowme natpybKu C BHYTpPeHHel
pe3bboin.

HomeHknaTtypa GUTKHIOB, a Tak»Ke PasnnyHbIX 4ONONHUTENb-
HbIX NPUHaaneXxHocTen npusegeHa B MNpunoxenun 1 (cTp. 48).

[ina meoHsix mpy6

CHapyxHoU
pe3bbol

C 8HympeHHel
pe3bboli

CHapyxHol
pe3bboli

[ns nonumepHoix mpy6

C 8HympeHHel
pe3vbol

[ns memannononumepHsix mpy6

N X
¥ o\
\ Q‘\

C 8HympeHHel
pe3bbol

CHapyxHou
pe3bbol

4. banaHCUPOBOYHbIE KJlanaHbl

4.1. AnA yero Hy>kHbl 6alaHCPOBOYHbIE K/lanaHbl

BanaHcnpoBoOUHble KnanaHbl HeOOXoAMMbI ANA rmapasnnye-
CKoW 6anaHcMpoBKM (YBA3KYM) OTAESIbHbIX KOJeL, CMCTEMbl OTOM-
NeHVA 1 CTabunraunm JUHaAMUYeCKUX pexxMmoB ee paboTbl. ba-
NTAaHCYPOBOYHbIE KJlanaHbl NofApa3fensanTca Ha aBToMaThyeckne
N pyYHble.

ABTOMaTMyecKmne 6anaHCMpOBOUHble KianaHbl ObIBalOT Tpex
BWAOB: perynatopbl nepenaja AaBfieHUn Ana ABYXTPYOHbIX cu-
CTem OTOMJIeHNA, PerynaTopbl NOCTOAHCTBA pacxofa ANA OfHO-
TPYOHbIX CMCTEM U KOMOVHMPOBAHHBIN 6anaHCUPOBOYHBINA Kia-
MaH, KOTOpbI coyeTaeT B cebe 3TN 2 QyHKLMN.

PyuHble 6anaHCMpOBOYHbIE KNanaHbl WCMOMb3YKTCA B MO-
KBapPTUPHbIX CUCTEMAX OTOM/IEHNA B KaYeCTBe OrpaHUYMTeNbHbIX
anadparm.

B HacToseM KaTanore npuBeAeHbl TONbKO Te Mogndukaumum
6anaHCNPOBOYHbBIX KanaHoB, KOTOpble Hanbonee BOCTPebOBaH-
Hbl ANA NPYMEHEHNsA B aBTOMATU3MPOBAHHBIX CCTEeMax oTornse-
HMA MHOFO3TaXHbIX 3AaHWIA. MonHaa HoMeHKnaTypa 6anaHcupo-
BOYHbIX KJTaMaHOB C UX TEXHNYECKUMY ONMCAHUAMN NpeACcTaBneHa
B KaTanore [14].

4.2. ABTOMaTN4eCKmne 6anchmposquble KnanaHbl

ABTOMaTMyecKme H6anaHCMpPOBOYHbIE KnanaHbl Tuna ASV-PV
yCTaHaB/MBAOTCA Ha CTOAKAX MU FOPU3OHTaNbHbIX BETBAX [ABYX-
TPYOHbIX CUCTEM OTOMJIEHUSA C LieNblo CTabunmn3auum B HUX nepe-
naja iaB/eHNn Ha YPOBHE, KOTOPbIN TpebyeTcA Ans ONTUMANbHOW
pPaboTbl aBTOMATUYECKMX PAAUATOPHBIX TEPMOPETYISTOPOB.

KnanaH ASV-PV (puc. 15, 1abn. 9) npepcrasnaet coboin peryna-
TOp MNOCTOAHCTBA Nepenaja AaBfeHUN, K perynupytoLlen memopa-
He KOTOpPOro MOABOAMTCA MONOXKMUTENbHbIN UMMNYNbC AaBNeHNA
OT MOJaloLEero CTofka CUCTEMbl OTOMSIEHNA Yepe3 MMMYNbCHYIO
TPYO6KY 1 oTprLaTeNbHbIA UMMY/bC — OT 0OPATHOro CTOAKA Yepes
BHYTPEHHME KaHasbl KnanaHa.

MmnynbcHaa TpybKa K nofatolemMy CTOAKY NpucoeamnHAeTCA
yepes 3anopHbin KnanaH ASV-M mnun 3anopHo-6anaHCcMpoBoY-
HbI KnanaH ASV-I n ASV-BD, koTopble 06blYHO YCTaHABNNBAOTCSA
COBMECTHO C KflanaHom ASV-PV.

BbanaHcnpoBouHbI knanaH ASV-PV — nepeHactpanBaembilii.
OH MOXeT noaaepKnBaThb Nepenag AaBneHnn B gnanasoHax 0,05-
0,25 unn 0,2-0,6 6ap.

HacTpoika KnanaHa Ha NPUHATBIN B MpOeKTe nepenag aasne-
HUIM OCYLLECTBNAETCA BPaLleHneM ero WnHAEeNA Ha onpegesneHx-
HOE KOJIMYeCcTBO 0OOPOTOB OT 3aKPbITOro nonoxeHusa (Tabn. 10).
KnanaH ASV-PV aBnAaeTca Takxe 3anopHbiM. Kpome Toro, y knana-
HOB Lly = 15-40 MM nmeeTCA CNYCKHOW KpaH ANA ApeHa)ka cToAKa
CMCTeMbl OTOMNEHNA.

Puc. 15. ABTomaTuueckune 6anaHcMpoBouUHble KnanaHbl ASV-PV 1 knanaHbl ASV-M() ansa aBYXTPYOHbIX CMCTEM OTOMAEHNA.

ASV-M
(c 8BHympeHHet pe3b6oUi)

ASV-PV [l = 15-40 mm ASV-PV [l, =50 mm

ASV-|
(c sBHympeHHet pe3b6oUi)

15
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Ta6nuua 9. ABToMaTuueckme 6anaHcMpoBouHble KnanaHbl ASV-PV, ASV-M ASV-| n ASV-BD

YcnoBHbIV npoxof KnanaHa [y, mm Tun kKnanaHa 15 20 25 32 40 50
ASV-PV, ASV-M,
MponyckHas cnoco6HOCTb knanaHa Kys, ASV-I 1.6 2,5 4,0 6,3 10,0 20(16)"
M>/y
ASV-BD 3 6,0 9,5 18 26 40
ASV-PV, ASV-M, HapyxHan
ASV-I. pesbba?
Cnoco6 coeaunHeHus ¢ TPY60NpoBoLOM BHyTpeHHss pe3bba
ASV-BD BHyTpeHHAA
pe3bba
gg‘r)ynmpyeMbuh nepenag aasneHnin AP e, ASV-PV 0,05-0,25; 0,2-0,6
ASV-PV, ASV-M, 16
YcnoBHoe gaBneHune Py, 6ap ASV-|,
ASV-BD 20
MNpepenbHaa TemnepaTtypa TeNIOHOCH- ASV-PV, ASV-M, 120
TenaT, °C ASV-I, ASV-BD
ASV-PV 003L76013 | 003L7602% | 003L7603% | 003L7604> | 003L7605% | 003206113
003L7711% | 003L7712% | 003L7713% | 003L7714% | 003L7715% | 003Z20621°)
KonoBbii HOmep ASV-M 003L7691 003L7692 003L7693 003L7694 003L7695 003L7702
ASV-I 003L7641 003L7642 003L7643 003L7644 003L7645 003L7652
ASV-BD 00324041 00324042 00324043 00324044 00324045 00324046

) Be3 cko6ok — A knanaHa ASV-PV, B cko6kax — Ans knanaHos ASV-M un ASV-I.

2 [ina coequHeHns c Tpy6onpoBOAOM TpebyeTcs KOMMNIEKT GUTHHIOB (KOAoBbI HoMep 003L8162 — pe3bboBble, KoAoBbIN HoMep 003L8163 — npuBapHble).

3) KopoBble HoMepa KnanaHoB C Avnana3oHoM HacTpoek 0,05-0,25 6ap.
4 KopioBble HOMepa KnanaHoB C inana3oHoM HacTpoek 0,2-0,6 6ap.
5) KOAOBbI HOMEpP KnarnaHa  juanasoHoM HacTpoek 0,2-0,4 6ap.

Ta6nuua 10. Bbibop HaCTPOIKM aBTOMATNYeCKOro 6anaHCcMpoOBOYHOTO
KnanaHa ASV-PV

ABTOMaTMUeCcKre GanaHCUPOBOYHbIE KnanaHbl Tuna AB-QM
(puc. 16, Tabn. 11) ycTaHaBAMBaOTCA HA CTOAKAX WU FOPU30HTaSb-

PerynupyembIii nepenan aasneHwii APper., 6ap, anA knana- HbIX BETBAX OAHOTPYOHbIX CUCTEM OTOMNIEHNA C LieNblo Nogaepa-
Konmnuectso HOB ASV-PV C pasHbIM A1anasoHoM HaCTPOIKM HUA B HUX MOCTOAHHOIO pacxofa TennoHoCuTens.
o6opotos [na 3HeprocbepexeHMa M onTUMU3AUUM PaboOTbl CUCTEM
T 0,05-0,25 0,2-0,4 0,2-0,6 LIeHTPaNN30BaHHOTO TEMNOCHaBXKEHUA aBTOMaTUUeCKue 6anaH-
0 0,25 0,40 06 CMPOBOYHble KnanaHbl AB-QM mMoryT ocHawaTbcA TepMocTaTu-
1 0,24 0,39 0,58 yecknmm snemenTamu QT (puc. 17, Tabn. 12). Takol KOMOGUHNUPO-
5 0,23 038 0,56 BaHHbIN KnanaH cnocobeH noadepuBaTb Ha 3afaBaeMoM MNpu
3 0,22 037 0,54 HanagKke cMcTeMbl OTOMJIEHUA NMOHMXEHHOM YPOBHE TemrepaTypy
4 0,21 036 052 TEMIOHOCUTENIAA, BbIXOAALLErO U3 CTOSAKOB OJHOTPYOHBIX CUCTEM, 1
5 0,20 0,35 05 OrpaHunynBaTh ero pacxop.
6 0,19 0,34 0,48
7 0,18 033, 0,46 Puc. 16. ABToMaTuuecKkme 6anaHCMpPOBOUHble KnanaHbl AB-QM ansa ogHo-
3 017 032 0,44 TPYGHBIX CNCTEM OTOMEHUS.
9 0,16 0,31 0,42
10 0,15 0,30 04
n 0,14 0,29 0,38
12 0,13 0,28 0,36
13 0,12 0,27 0,34
14 0,11 0,26 0,32
15 0,10 0,25 0,3
16 0,09 0,24 0,28
17 0,08 0,23 0,26
18 0,07 0,22 0,24
19 0,06 0,21 0,22
20 0,05 0,20 0,2
Ta6nuua 11. ABTOMaTnyecKnin 6anaHcmpoBoYHbIi KnanaH AB-QM c usmepuTtenbHbIMY HUNNENAMMN
YcnoBHbIN NpoXoA KnanaHa .El,y, MM 15 20 25
[InanasoH HacTpolikn pacxoga G, m3/u 0,09-0,45 0,18-0,90 0,34-1,70
Cnocob coegnHeHMs ¢ TPy60NpoBOLOM Hapy»xHan pe3bba
MuHUManbHbI Nnepenap fasnexHuii Ha knanaHe AP, , 6ap 0,16 0,20
MakcrmanbHbI nepenag AaBneHni Ha Knanaxe AP, 6ap 4
YcnosHoe aasnexue Py, 6ap 16
MNpepenbHan TemnepaTypa TennoHocutena T, °C 120
KonoBbii Homep 00371212 00371213 00321214
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Ta6nuua 12. TepmocTatnyecknii asnemeHT QT ansa knanaHos AB-QM

YcnoBHbIN NpoxoA Knana- e S AT YDHOW
Ha AB-QM, Mm HacTpoiikn TepmoanemenTa | KopoBsbiii Homep
, QT,°C
15-20 45-60 00370382
25-32 45-60 00320383

HacTpoika 6anaHcMpoBoYHbIX KnanaHosB AB-QM npousso-
ONTCA MOBOPOTOM MpefHa3HauYeHHOro s 3TOro Kosbla Ao Cco-
BMELLEHMA MeTKM Ha HeM € uMdpoi Ha lwKane, ob6o3HavaloLwen
npoueHT (%) OT MakCMManbHOro 3HauyeHWA pacxofa Mo CTpoke
Tabn. 11 «JnanasoH HaCTPOWKK pacxopa» (Mpasas Luopa).

Puc. 17. BanaHcrpoBouHbil kKnanaH AB-QM ¢ TepmocTaTUyecknum
anemeHTom QT.

ABTOMAaTMYECKMI KOMOUHMPOBAHHbBIN 6anaHCYPOBOYHbIN
knanaH AB-PM (puc. 18, Tabn. 13) GyHKUMOHMpPYET KaK peryns-
TOp nepenaja AaBfeHWI, OrpaHUYMTENb pacxoda U Kak Kna-
naH C AWCTaHUMOHHBIM yrpaBieHnemM (Npu ycTaHOBKe Ha Hero
TepmoanekTponpueoga). KnanaH AB-PM npumeHsetca B AByx-
TPY6HbIX CMCTEeMax OTOMAEHMUA XUJbIX 3AaHWIA C MOKBAPTUPHOM
pa3BoaKON.

KnanaH AB-PM nmeeT agantep AnA NpucoeanHeHna TpyoKu
K obpaTHoMy TpybonpoBogy K cucteme oTornsieHus. B kauectse
anbTepHaTMBbl UMMYNbCHaA TPybKa MOXeT OblTb MofcoefMHeHa
K KnanaHy-naptHepy Tuna ASV-BD n ASV-I.

Puc. 18. ABToMaTnuyeckmin 6anaHcMpoBoYHbIi KnanaH AB-PM.

Ay =10-32 mm
Ta6nuua 13. ABTOMaTUYECKMIN KOMOUHUPOBAHHDI 6aNaHCUPOBOYHDIN KnanaH AB-PM
YcnogHbiii npoxog fly, Mm 15 20 25
Makc. pacxop G _Uepes OTKPbITbIN KnanaH (100%), n/u,
npu perynmpyem)KncA nepenage fasneHunn AP,=10 klMa 300 600 1200
Makc. perynupyembliii nepenag aasneHnin AP, npu otcyTcTeum pac- 22
xopaa, KlMa
[nana3oH nepenaga faBneHnii Ha kKnanaHe, klMa 16-400
YcnoeHoe pasneHve Py, 6ap 16
MNpepenbHaa Temnepatypa TennoHocuTena Tyake °C 120
KopoBbliiht HOMep 00321402 00321403 00321404

4.3. PyuHble 6a1laHCMPOBOYHbIE K/lanaHbl

PyuHble 6anaHCcMpOBOYHbIe KNamnaHbl — YCTPONCTBA BEHTU b~
Horo Trna c duKcauren NoNoXKeHNa ero HaCTPOKY Ha Tpebyemyio
NPOMNYCKHY0 CMOCOOGHOCTb.

B cuctemax oTONNeHUs NPUMEHAETCA PyyHon GanaHcmpo-
BOYHbIA KnanaH USV-I (puc. 19, Tabn. 14), KOTOpbI MCNONb3Y-
€TCA KaK OrpaHuuYmMTeNb pacxofa yepe3 KBapTMpPHble CUCTEMDI
OTOMNEHUA. 3aBUCMMOCTb MPOMYCKHON CMOCOBGHOCTU KranaHa
OT MONOXEeHUA WnuHAena (konmyectBa 060pPOTOB) NpUBEAEHA
B Tabn. 15.

Puc. 19. PyyHoi1 6anaHcnpoBoyHblin KnanaH USV-I.

17
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Ta6nuua 14. PyuHoli 6anaHcpoBOYHbIi KnanaH USV-I

YcnoBHbIN NpoXoA KnanaHa ﬂy, MM

15 20 25

MponyckHas cnocobHOCTL OTKPLITOro knanaHa Ky, M3/4

2,5 4,0

Cnocob coefiHeHMA € TPY60NpPOBOOM

BHyTpeHHAA pe3bba

YcnoBHoe gaBneHune Py, 6ap 16
MpepenbHas TemnepaTypa TennoHocutena T, °C 120
KonoBbii Homep 00372131 00372132 00372133

Ta6nuua 15. Bbi6op HacTporku KnanaHa USV-| (ASV-I)"

YCnoBHbI Npoxop Ky Knanana, M3/, npu KoimyecTee 060pOTOB €ro WNNHAENA OT 3aKPbITOro NOJIOKEHNA
KHanana D‘Y' M 0,2 0,5 1 1,5 2 2,5 3 OTKpbITOE NONOXKEeHNe
15 0,2 0,4 0,8 11 1,3 1,5 1,6 1,6
20 0,3 0,7 1,3 1,7 2,0 2,3 2,5 2,5
25 0,4 11 19 2,7 3,3 3,6 39 4,0

) ASV-l ncnonb3syeTca COBMECTHO C aBTOMaTMyUeCKMM 6anaHCMPOBOYHBIM KnanaHamu ASV-PV B NOKBapTMPHbIX CUCTEMax OTOMeHN.

5. Mpu6opbl yueTta TennonoTpebneHus

NHAMBrAYyanbHbIli yuyeT TennonotTpebneHna ABAAETCA MOLL-
HbIM CTMMYJIOM SHeprocbepexeHus.

OfHaKko OCHalleHne CMCTeM OTOMIeHVA VHAUBUAYaNbHbIMU
nprbopamu TennoyyeTa MEEeT CMbIC/ TOJIbKO NMPU OAHOBPEMEH-
HOW YCTaHOBKE pPafMaTOPHbIX TEPMOPErynaTopoB, C MOMOLLbIO
KOTOPbIX MOXHO BNUATb Ha GpaKTUUYeCKNIA pacxo TEMIOBOI SHep-
rM1 N SKOHOMUTb CpefCcTBa Mo ee onnare.

MosTomy TpeboBaHus, npeabaBiseMble K 0b6A3aTeNibHOMY
NPVIMEHEHNIO PAaANATOPHBIX TEPMOPEryNATOPOB 1 MHANBMAYaASb-
HbIX CpefiCTB yueTa TennonoTpebneHns, 3adpunkcmposaHbl B CBoge
npasun (CM) n Apyrnx HOPMaTUBHbIX JOKYMeHTax B 0611acTu Kanu-
TanbHOro CTPOUTENbCTBA.

B HacToALlee BpemA yCTpOMCTBAa WHAMBUAYaNbHOrO yyeTa
TennonotpebneHna 6biBalOT ABYX BUAOB: pajMaToOpHble cyeTyu-
Ku-pacnpepenvteny, ycTaHaBMiBaemble Ha OTOMUTENIbHbIE MPU-
60pbl U dUKCUpyoLre UX TENIO0TAAYY BO BPEMEHHU, 1 KBAPTUP-
Hble NMpPMbBOPbI TEMIOyYeTa, KOTOpble ABNAIOTCA KJIaCCMUeCcKuMm
TENNoCYeTUNKaMN, NMPUMEHAEMBIMA B MOKBaPTUPHbBIX CUCTEMAX
OTOMJIEHMS.

Kak Te, Tak 1 gpyrvue npnbopbl He ABAAIOTCA YCTPONCTBaMU
KOMMepueckoro yueTa TernnionotpebneHusa, a ciykaT Aana oT-
pakeHus JONV TENNOBOW SHEPruu, pacxoayemMol Ha oTonseHue
OTAeNbHbIMU KBapTMpPaMK, OT sHepronoTpebneHna [OMOM, peru-
CTpYpyeMoro obLieJOMOBbIM TEMIOCYETUNKOM.

5.1. Mpu6opbl NHANBMAYaNbHOIO yyeTa
Tennonotpe6neHus Indiv-5 n Indiv-5R

Mpnbopbl MHAMBMAYaNbHOrO YyyeTa TensonotpebneHus
(cueTunkm-pacnpegenutenm) Indiv-5 n Indiv-5R (puc. 20) npegHa-
3HaueHbl 1A YCTAHOBKM Ha KaXoM oTonuTenbHoMm npubope cu-
CTEMbl OTOMNIEHUA NIIO6OrO TrNa (OAHOTPYOHOI UMK ABYXTPY6OHON,
BEPTMKANIbHOW NN FOPU30HTANIbHON).

DTO 3NeKTPOHHbIE YCTPOMCTBA, KOTOPbIE U3MEPAIT Pa3HOCTb
MeXZy TemrnepaTypamy NMOBEPXHOCTU OTOMUTENIbHOro nprbopa
1 BO3AyXa B MOMELLEHUN 1 NOCJie ee 06paboTKK BbigaeT UHdOP-
MaLMIO O BeIMUYMHE HAKOMJIEHHOW 3@ OTUYETHbIN NePUOA yaebHON

Puc. 20. Mprb6op nHanBrAayanbHoro Ternnoyyeta tuna Indiv.

Tennootaaun npubopa OTOMNEHUA. TN JaHHble MOFYT CUWTbI-
BaTbCA BM3YyaNbHO C MUHMaTIOpHoro gucnnes Indiv-5 nnn nepe-
JaBaTtbcA no pagmokaHany ¢ Indiv-5R B eivHbIN pacyeTHbIN LeHTP,
rae no cneuvanbHON Nporpamme onpepaensaeTca Aona 3aduKkcn-
pOBaHHOro 06LLeAOMOBbIM TEMIOCUETUMKOM TennonoTpebneHns,
NPYIXOAALLAACA Ha KaXKAoro notpebutens (KBaptupy).

CueTumk-pacnpepenvTenb yCTaHaBMBAETCA, Kak MNpaBuIo,
Ha MOBEPXHOCTW HarpeBa OTOMUTENIbHOrO Npubopa C UCMONb-
30BaHVeM creunanbHoro agantepa. Mpy Naoxom npoxoxgeHun
papvocurHana yepes orpaxaeHua 3gaHna Indiv-5R (C BBIHOCHbIM
[ATUMKOM) MOXET pa3MeLlaTbCs Ha CTEHE.

Haunbonee nonHaa nHpopmauus o cucteme yuyeTta Tennorno-
TpebneHna C NpMMeHeHneM cyeTumka-pacnpegenutens Indiv-5
1 Indiv-5R npeactaeneHa B katanore OO0 «[laHdocc» «Cpefcta
y4yeTa TennoBou aHeprum» [17].
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Puc. 21. KBapTupHble TenIoCcHeTUMKM.

Sonometer 1100
(pacxodomep c mensio-
sblqucaumesnem)

M-Cal Compact 447
(pacxodomep c mensiogei-
yucaumersnem)

Kpat 05151 mepmonpeo6pazosameris

lMpucoeduHumesneHble nampy6ku

5.2. KBapTupHble TennocyeTynKkmn

B cooTBeTcTBUYM C TpeboBaHuAMK M. 6.1.3 CHull 41-01-2003
[1] B nOKBapTUPHbBIX CCTEMAX OTOMSIEHUA C FOPU3OHTANIbHOW pas-
BOAKON TpyboMnpoBOLOB ANA OpraHuM3auuy WHAUBUAYANbHOMO
yuyeTa TennonoTpebneHns AomKHbl ObITb YCTAaHOBEHbI KBAPTUP-
Hble TennocyeTunkn. OHU He ABASIOTCA KOMMepPUYECKMU Nprnbo-
pamMu yueTa, a cnyxaT 4N U3MepeHnsa 1 pacyeTta pacnpeaeneHns
Mexay KBapTvpamu notpebrieHHON 3Hepruu, 3aprKCUpoBaHHOM
06LeJOMOBbIM TEMIOCYETUMKOM.

KomnaHusa «[JaHdocc» npennaraeT fBa BUAA TEMIOCUETUNKOB
(puc. 21):
« Sonometer 1100;
+  M-Cal (mopenb 447).

Sonometer 1100 — TennOCYETUMK C YNbTPA3BYKOBbIM Pacxo-
ZIOMepOM, CNoco6HbIV paboTaTb Npu TemrnepaType TennoHocmTe-
na B gnana3oHe 5-130(150) °C.

TennocyeTumk MMeeT LIMPOKYI HOMEHKNaTypy Mo HOMU-
HanbHoMy pacxogy qp (0,6-60 m3/u), anameTpy yCIOBHOrO NPO-
xofa pacxogomepa [y (15-100 mm), cnocoby ero coepuHeHun
c TpybonpoBoaamu cuctembl (pe3bboe, GpnaHLeBoe), yCIIOBHOMY
fgasneHuio Py (16, 25 6ap). lna nokBapTUPHOro yyeTa peKoMeH-
ayeTca ncnonb3oBaTb Sonometer 1100 ¢ pe3b60BbIM pacxogome-
pamm [y = 15 1 20 MM, HOMVHaNbHbIM pacxogom 0,6, 1,5, 2,5 m3/u
1 pabounm gasneHrem 16 6ap. TensocyeTyrkm ¢ 6onbWMY Napa-
mMeTpamu (B HacToAwweM Nocobun He npefcTaBieHbl) MOTYT Npu-
MEHATbCA ANA M3MEPEHUA 3aTpaT TEeMIOBOW SHEPrun Jpyrumu
WHAVBMAYANIbHBIMU NOTPEOUTENSMU.

OTnnunTenbHO ocobeHHOCTbio Sonometer 1100 siBnsieTcs
BbICOKMI YPOBEHb €ro 4YyBCTBUTESIbHOCTU, HAAEXHOCTM N TOu-
HOCTU n3mepeHuit. Mimea knacc 2 ToyHoctn no FOCT EH 1434,
OH obecneurBaeT M3MepeHUe pacxofoB TEMJOHOCUTENA B AU-
HaMmmuyeckom guanasoHe 1:250 (npu nonHom gmanasoHe 1:1500).
Takaa TOYHOCTb 0COOEHHO BaXkHa ANA UHAMBMAYANIbHOTO y4yeTa
TENNIOBOW 3Hepruu, Korga TpebyeTca KOPPEeKTHOe K3MepeHue
Npu 3HaYNTENbHOM COKpaLLEeHNM pacxofa TensioHocmTena. Tenno-
CYETUVK MMEET MHMMaJbHble B CBOEM Kacce noTepu AaBneHna
3,8-12,8 Kkla B 3aBnCcUMOCTY OT [l, 1 He TpebyeT fo 1 nocne cebsn
NPAMbIX y4acTKOB Tpy6onpoBopaa.

Sonometer 1100 o6nagaeT WWPOKUMM KOMMYHVKALMOH-
HbIMU BO3MOXHOCTAMU. Yepes BCTpamBaemblii MOAYb BXOAHbIX
MMMYNbCOB OH MO3BOJISIET NOAKIOYATL K cebe [0 ABYX AOMONHM-
TeNbHbIX MMMYNbCHbIX NPUOOPOB yueTa (Hanpumep, CYETUMKOB
ropsyer n XonoAHou Bogbl), 06pabaTbiBaTb NX CUTHasbI, XPaHWUTb

N nepefaBaTb yyeTHble AaHHble. Kpome MMMyAbCHbIX Mogynen
Bxofa 1 Bbixoga Sonometer 1100 nmeeT NopTbl ANA NOAKMIOYEHUA
nHTepdencHbIx mogynen M-bus, RS232, RS485, a TakXe BCTpOEH-
HbI pagruomopaysb ¢ yactoton 868,95 MIL. TennocyeTumk Takxe
MOXET MOAKNIYATLCA K KOMMbIOTEPY ANA NOKaNbHOIro CYUTbIBa-
HWA JaHHbIX M HACTPOWKM Npubopa yepes onTMyeckuii Nopr.

Tennocuetunk M-Cal vmeeT KOMMaKTHY KOHCTPYKLMIO.
B ero coctaB BXxoQUT MeXaHUYECKUN MHOTOMOTOKOBbIA Pacxopdo-
Mep, 3NEeKTPOHHbIN TENNOBLIYNCAUTENb U ABa AaTUMKa Temnepa-
Typbl Pt 500, npuyem OfVH N3 HUX y>Ke BMOHTUPOBAH B KOPMYC
pacxopomepa, a ApPYron yctaHaBNMBaeTCA B CNeLunanbHbIi Wapo-
BOW KpaH. Tennocuetunk M-Cal paboTaeT B AnanasoHe Temnepa-
Typ oT 5 Ao 90 °C 1 MoXeT ObITb YCTAHOB/IEH Ha MOAAIOLWMIA UK
ob6paTHbI Tpybonposog. OH nmeeT notepu fasneHuns 24-25 klMa
NPW HOMUHaNbHbIX pacxofax. TennocyeTumnk BbiMyckaeTca B Bep-
CUAX C HOMUHanbHbIM pacxogom 0,6, 1,5, 2,5 M3/4 1 ,U,y =151n20 mm.

TouHoCTb u3mMepeHua M-Cal cooTBeTCTBYeT TpebGoBaHUAM
ctaHgapta EH 1434 knacc 2. luHamnyeckun grnanasoH namepeHms
pacxofa coctaBnsaeT 1:100. M—Cal nmeeT onTnyeckuin uHTepdeiic
N OCHaLWaeTCA BCTPOEHHbIM MOAYNIEM UMMYbCHOTO BbIXOLHOIO
curHana unu mogynem M-bus, nossonsowWwmUMy NogKoyaTb Npu-
60p K pacnpepeneHHom ceTn coopa AaHHbIX.

[inA coefrHeHnA pacxofomepoB C TpybonpoBoLoOM NCMONb-
3yl0TCA pe3bboBble NAaTPYOKM C HAKUAHBIMU rankamu.

Jlutnean 6atapen npubopa paccumTaHa Ha 12 net ciyxobl.

HomeHKnaTypa KBapTMPHbIX TemnJoCYeTUYMKOB NpuBEeAeHa
B MpunoxeHun 1 (cTp. 53), c NOAPOBGHBIMY TEXHNYECKUMU XapakK-
TEPUCTMKAMMN MOXKHO 03HaKOMUTbCA B KaTanore «CpepacTsa yyeTta
TennoBon sHeprum» [17].

Ona pucneTyepmsaun MHAUBUAYANbHOTO MOKBAPTUPHOIO
yueTa KomnaHusa «[JaHpocc» npeanaraeT pelleHne, OCHOBaHHOe
Ha cTaHgapTte M-bus EN1434-3. CraHpgapT M-bus obecneunBaet
c60op OaHHbIX C TEMIOCYETUMKOB UNN APYrMx nNprubopoB yueTa
no BMTOM MeHOWN nape Mpov3BONIbHON KOHoUrypauum obuiei
NPOTA>KEHHOCTbHIO 4O HECKOJIbKUX KNTOMETPOB.

Mpepnaraemoe KOMMJIEKCHOE pelleHne BKJoYaeT B cebA
Kak annapaTtHble cpeactBa (M-bus koHueHTpaTopbl Izar Center
Memory unu Izar Center, npeobpa3zoBatenu UMNYNbCHOFO CUMHa-
na B npotokon M-bus Hydro Port Pulse nnu Izar Port Pulse Mini),
Tak 1 NporpamMmHble MPOAYKTbI, AenaloLie npouecc co3faHua
N HaCTPOWKM CETU MHTYUTUBHO MOHATHbIM, He Tpebyiolwum cre-
UManbHbIX 3HaHWUA, N NO3BONAKLME OCTUYb BbICOKON CTENeHn
aBTOMATU3aL MK PYTUHHBIX onepauuii coopa, 06paboTKuM 1 XpaHe-
HUA YYETHbIX JaHHbIX.
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6. Tpy6bonpoBogHasa apmaTtypa

KomnaHus «[JaHpocc» nocTaBnseT NpakTUYecKn BECb CMEKTP
TPy6OMNpPOBOAHON apMaTypbl 415l OCHALEHMWS CUCTEM OTOMJIEHUS
MHOTO3Ta)KHbIX 34aHnI (prc. 22):

+ 3anopHble 1 CMyCKHble WapoBble KpaHbl cepun BVR, a Takxe
BO34yxooTBoAumnKkmM Airvent;

+ CTaNbHble WapoBble KpaHbl TvNa JiP Ana ycTaHOBKM Ha mMaru-
CTpanbHbIX Tpybonposonax;

Puc. 22. Tpy6onpoBofHas apmatypa.

« ceTyaTble dunbTpbl FVR, FVR-D 1 FVF;

+ noBopoTHble 3aTBOpPbI VFY, SYLAX;

« 0bpaTHble knanaHbl 402, 462, 802, 812, 805, 895 1 NRV EF.
+ oceBble cubdOHHbIE KomMNeHcaTopbl Danfoss.

MonHbI nepeyeHb apmaTypbl NpefcTaBneH B KaTtanore [18].

a— waposol KpaH BVR;
6 — waposoli kpaH JiP;
8 — cemyameolli punemp FVR-D;

2 — cnyckHol kpaH BVR-C;
0 — asmomamudyeckuli 8030yxoomaeoo4uk Airvent;
e — ocesoli cunb@oHHbIU KomneHcamop Danfoss;
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Oco6eHHOCTN NPOEKTUPOBAHNA aBTOMATU3NPOBAHHbIX
CUCTEM BOAAHOr0 OTOMJIEHNS

1 O6|.u|/|e NonoXeHuns Puc. 23. MpucoefHeHne aBTOMaTU3MPOBAHHbIX CUCTEM OTOM/IEHUA

K TenaoBbIM CETAM LEHTPANIN30BaHHOIo TENNOCHAGXeHMA.

B cooTtBeTcTBMM C TpeGOBaHMAMN HOPMATUBHbBIX JOKYMEH-
TOB B 0611aCTV KanutanbHOro CTPOUTENbCTBA CUCTEMbBI BOAAHOTO
OTOMNNIeHNA BHOBb CTPOALLMXCA, @ TaKXKe PEKOHCTPYMPYEMbIX XN-
NbIX M OOLWECTBEHHbIX 3AaHWIA JONIXKHbI OCHALLATbCA aBTOMAaTU-
YecKnMK pafgraTopHbIMU TepMmoperynaTopamu. He nckniovaetca
yCTaHOBKa TEPMOPEryNATOPOB 1 B CMCTEMAaX OTOMJIEHUA MpPoO-

M3BOJCTBEHHbIX U BCMOMOFaTENbHbIX 3aHW MPOMbILIIEHHbIX -—
npeanpuAThil. TNpYMeHeHne pPaguaToOPHbLIX TePMOPEryNATOPOB

/N

\4/\2

a - Heszasucumoe (npednoymumesibHoe)

COMPOBOX/JAeTCA YCTAaHOBKOWN [OMONHUTENbHBIX PErynmpyoLwmx
YCTPOWCTB.

ABTOMaTV3MPOBAHHbIE CUCTEMbl OTOMIEHNA BO MHOFOM MO-
BTOPAIOT TPAAMLMOHHbIE cMCTEMbI. BMecTe ¢ TeM ncnonbsyemble

Om mennosou cemu

—l
B HVX NPUGOPbI 1 YCTPONCTBA BO B3aUMOCBA3M C OObIYHbIMM df1e- ‘:‘:
MEHTaMu1 UrpaloT CYLLEeCTBEHHYIO POJib Ha BCEX dTamnax NnpoeKkTu- K mennosoti cemu $S
poBaHWA (KOHCTpyMpoBaHue, pacyeT, oGopmieHne AOKYMEHTa- h
1
unn n gp.).
6 — 3a8ucumoe C HACOCOM CMeWweHUs (aonycmumoe)
2. KOHCprI/IPOBaHI/Ie cncTem 3

2.1. ACTOYHMK TennocHabxeHus

CncTeMbl OTOMMEHMA MHOFO3TAaXHbIX 3[aHMI PaA3HOro Ha-
3HauyeHUA MPUCOEAVHAITCA, KaK MpaBuio, K TEMNOBbIM CETAM
LeHTPann30BaHHOrO TEMIOCHAOXKEHNA Yyepe3 TennoBble MyHKTbI
(puc. 23). MHorga B KauecTBe MCTOUHMKA TEMIOCHAOXeHUs nc-
NOMb3YITCA BCTPOEHHbIE UM NPUCTPOEHHbIE MECTHbIE KOTesb-
Hble, B TOM YKMCe KPblLUHbIE. .

ABTOMaTM3UPOBaHHbIE CUCTEMbI BOAAHOIO OTOMMEHUA pe- Ommemﬂcem”
KOMeHAyeTCA NPUCOEAUHATb K TENNOBOW CETU MO He3aBUCMMOM
cxeme yepes pasgenaAoLwnin ux Bogonogorpesatens (puc. 23, a).

[onyckaeTca n 3aBUCMMOE NPUCOEAUHEHNE CUCTEMbI K Te-
NnoceTn Yepes CMeCUTENbHbIN Y3e C LMPKYNALMOHHBIM HACOCOM
(puc. 23, 6). Mpwu 3TOM U3-3a 3HAUUTENBHOTO FMAPABINYECKOTO CO-
NPOTVBNEHNA aBTOMATU3NPOBAHHOWN CUCTEMbI OTOMNEHMA (He Me-
Hee 25-30 k[la), a TakXe K3-3a NMepPEMEHHOro TernJIoBOro u ru-
[PaB/IMYECKOTO peXxrMa ee paboTbl 3aBUCMOE NPUCoeVHEHNE
C 1Cnonb30oBaHNeM BOLOCTPYMHOIo Hacoca (rmapoaneBaTopa) He-
gonycTtumo (puc. 23, B).

Y3nbl NprcoefHEHNA [OMMKHbI OCHALATbCA CPeacTBaMm pe-
rynMpoBaHuA OTMyCKa TEMIOTbl Ha OTOMNJIEHNE.

K mennosoli cemu

<
<«

tunn

8 —3d8UCUMOE C 2u0p03/1e8aMOpPOM (Hedonycmumoe)

2.2.MNapameTpbl TenioHOCUTENA

B KauecTBe TenjoHocMTeNA B aBTOMATM3UPOBAHHbIX CUACTE- O mETEE
Max crefyeT UCNosb30BaTb BOAY C €AVHbIMY NMapameTpamu s i”i
BCEX YacTel 34aHNsA OQHOrO 1 TOFO e Ha3HaueHus. K mennosoli

MpenenbHaa TemnepaTtypa TEMAOHOCUTENA onpepenseTca cemu,
CaHVTapHO-TUrMeHnYeckmm TpebosaHuamm (105 °C — ana oa-
HOTPYOHbIX 1 95 °C — AnA BepTMKabHbIX ABYXTPYOHbIX CMCTeM
OTOMNNIEeHNA) N TEXHUYECKUMU YCIIOBUAMY 3aBOAOB — M3rOTOBUTE- 1 — 8odonodozpesamerns;
nel oTonuTenbHbIX MPMHOPOB, TPY6OMPOBOAOB U fpyroro obopy- 2 — 3/1eKmpOoHAcoc;

[OBaHNA ANA OTOMUTENIbHbIX CUCTEM. B omon e,
4 — eudposnesamop
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B ropu3oHTanbHbIX MOKBAPTMPHbLIX CUCTEMAX OTOMJIEHNA
MHOFO3Ta)xKHbIX KWMbIX 3[4aHUN TemnepaTtypa TennoHOCUTENA
He fonxHa npesbiwaTb 90 °C, a B BbICOTHbIX — Temnepartypy Te-
naoHoCUTeNA pekomeHayeTca orpaHnumsats 80 °C.

[mppoctatnyeckoe AasneHne (BbICOTa CUCTEMbI OTOMMEHNA)
He [OJIKHO ObiTb CBbILIE YCIOBHOIO AAaBAEHUA, NPYMeHAeMOro
B CYCTeMe YCTPONCTB ¢ 3anacom 15-20%. B peanbHOl npakTuke
npegenbHana BblICOTa OJHO30HHOM aBTOMATU3MPOBAHHOW [ABYX-
TPy6HOIN cucTembl oToneHna coctasnaeT 75-80 M. MNpu HeBoO3-
MOXHOCTW COOMIOAEHUA 3TOrO YCIIOBMA CUCTEMY OTOMJIEHUA
cnepyet AefiUTb NO BEPTUKANN Ha 30HbI, yUUTbIBasA NPy 3TOM pas-
fefieHne 34aHNA TEXHNYECKMMI 3Taxamu.

2.3. CxeMbl CCTEM OTOMIEHUSA

CncTeMbl OTOMSIEHUA C PaANATOPHBIMU TEPMOPErYIATOPaMM
MOTyT ObITb ABYX- U ORHOTPYOHBIMY (pUC. 24).

[nAa nprvMeHeHVA pPafUaTOPHbLIX TEPMOPEryaATOPOB Hau-
nyywmm obpas3om NOAXOAAT ABYXTPYOHblE CMCTEMbI OTOMNEHNA.
B HUX oTONMTeNbHbIe MPUOOPbI MPUCOEANHEHDI K TPY6OMpoBoaam

Puc. 24. Tunbl aBTOMaTU3MPOBAHHbIX CUCTEM OTOMNIEHUA.

napannenbHo. [lo3Tomy cpabaTbiBaHME TEPMOPETrYNATOPOB Ha Of-
HUX OTOMUTENbHbIX NPUOOPAX CUCTEMbI OTOMJIEHNS HE Bbi3biBaeT
(Npy onpefeneHHbIX YCNOBUAX) M3MEHeHUa TennooThaun Apy-
rmx npnbopos. Takum 06pa3om, aBTOMATUYECKNE PaAMATOPHble
TepMoperynaTopbl M3HavanbHO 6blv pa3paboTaHbl UMEHHO A
[OBYXTPYOHbIX CUCTEM OTOMMEHUA, KOTOPbIM ClieflyeT OTAaBaTb
npeanoyTeHve Kak Npu HOBOM CTPOUTENBbCTBE, TaK U MPU PEKOH-
CTPYKUMM 3AaHNI N06OI 3TaXKHOCT.

HecmoTpAa Ha pAag HeOoOCTaTKOB, CBA3aHHbIX C nocnefo-
BaTesIbHbIM COeAVHEHVEM OTOMUTENIbHbIX MPUOOPOB Pa3HbIX
STaXKel UM NoMeLleHnin, OQHOTPYOHbIe CUCTEMbI C TepPMOpery-
NATOPAMM MOTYT MPUMEHATbCA B ClyYasX PEKOHCTPYKUMUM Mpu
COXpPaHeHN CYLLeCTBYIOLLEro TUMa CUCTEMbI, @ TaKXKe B coLualb-
HbIX XXWJbIX 3[4aHNAX, BO3BOAUMBIX MHAYCTPUANbHbIMK MeToAaMu
CTpouTenbCTBa.

[ByXTpy6Hble aBTOMaTM3MPOBaHHbIE CUCTEMbI OTOMEHUsA
6bIBalOT BEPTUKaSbHbIE Y FOPU3OHTasIbHbIE.

B 3aBucMMOCTM OT 0O6BEMHO-MIAHVPOBOYHOIO PELIEHNs
34aHUA (HanMunA NOABANOB, YEPLAKOB, TEXHUYECKUX STaxkewn),

a — eepmukalibHole

T1 T2

T2—— Til——

Jlsyxmpy6Heole

6 — 20puU30HMAsbHbIe (NOK8APMUPHbIE)

i

O0Hompy6Hble 8epmuKasibHble

—— 12




Dacifold

NPVHATOWN CUCTEMbI TEMIOCHAOXKEHMWSA 1 T.[. MarncTpasbHble TPy-

60MpoBOAbI MOTYT NPOKNaAbIBaThCA (puUC. 25):

+  CHU3Y CUCTEeMbl OTOMJIEHNA — HXKHAA Pa3BOAKa MarncTpanei;

+  CBepXy CUCTeMbl — BEPXHAA Pa3BOAKa;

« nopatoLmin TpybonpoBo CBepXy CUCTEMbI MW CHU3Y — CMe-
LaHHaA pa3BoKa.

Cxema C HVXKHel pa3BofKoN maructpanei (puc. 25, a) Han-
6oree npepnouyTUTENbHA ANA ABYXTPYOHbIX CUCTEM OTOMJIEHUA
B CBA3M C BO3MOXHOCTbIO MyCKa CUCTEMbl MO Mepe BO3BeAeHUA
3/aHuA, yaobCTBOM ee SKCruyaTauuy 13-3a pasmeLleHus 3anop-
HO-perynupytower 1 CnyckHo apmaTypbl Ha OQHOM 3Taxe, a Tak-
e Mo npuyriHe 6onee BbICOKOW MMAPaBANYECKON YyCTONUNBOCTU.

CmelaHHan pa3Bopka (puc. 25, B) Takke NprYMeHAeTCA, XOTA
HeCKONIbKO M yCTynaeT npefbigylieli no CBOMM MOKasaTenAam.
MMaBHbIM NPEeVMyLLECTBOM TaKOM CUCTEMbI ABMAETCA LIeHTPan30-
BaHHOe BO3AyXoyfaneHve n3 ee cToAakos. CMellaHHYo pa3BoAKY
MmarucTpanei LenecoobpasHo WCMonb3oBaTb MPU YCTPOWCTBE
B 3[lJaHMU KPbILLIHOW KOTENIbHOM, @ Take AN O4HOTPYOHbIX cUcTeM

CxeMy C BEpPXHel pa3BOAKON MarncTpasbHbiX TPy60onpoBo-
oB (puc. 25, 6) NPUMEHATb He PeKOMeHyeTcs, TakK Kak B 3TOM
cjlyyae B CTOsIKax MMeeT MeCTo OTpuMLaTeNlbHOe rPaBUTALMOHHOE
[aBrieHve, NpenATCTBYoWee LMPKYIALUN TENSIOHOCUTENA 1 3Ha-
UNTENIbHO CHUPKaloLLee rMpaBanNyecKyto yCTOMUNBOCTb CUCTEMBI,
a TakXe 3aTpyAHAlollee ee Nyck nocsie netHero 6e3fencTeus.
Kpome Toro, cxema ¢ BepxHeli pa3BoOAKOlM He No3BonAeT LeHTpa-
JIN30BaHHO OMOPOXHUTb CTOAKM CUCTEMbI, YCIIOXHAA npoLecc
SKCnnyaTaumm.

HanpasneHue fBVXXeHNA TeNIOHOCUTENA MO nofatoLLeli 1 06-
paTHOW MarncTpanu fonyckaeTca npeaycmaTprBaTh Kak BCTpeu-
Hoe (TynukoBas cxema TpybonpoBOAOB), TaK 1 MOMYyTHOeE (puc. 26).
BblboOp TYynMKOBOW MM MOMYTHOI CXeMbl onpepaenseTca o6bem-
HO-TMIAHNPOBOYHbBIMU PELIEHUAMU 34aHUS.

2.4. OTonutenbHble NpuéopbI

B aBTOMaTM3MpPOBaHHbBIX CUCTEMAX BOAAHOrO OTOM/EHWA
MOTYT MPUMEHATbCA Ntobble oTonuTenbHble Npubopbl (paana-

NPU HaNMuUM YeppaKa U TEXHUYECKOTo Taxa. TOPbI, KOHBEKTOPbI), OTBEYaloWmne CaHUTAPHO-TUIMEHNYECKNM
Puc. 25. Pa3Bopika MarucTpasbHbix Tpy60onpoBoAoB.
a — HUXHAA 6 — 8epxHAA (He pekomeHOyemcs) 8 — CMeWdaHHas
T l T1 T2
~ o
2 2 2
! $ ! $
1 1
1
\ | T1
T2 —— T —— T1

1 — MaeucmpaseHele mpy6onpo8oobi;
2 —cmosK

Puc. 26. HanpaBneHve aBMKEHNA TEMNNOHOCUTENA MO MarncTpanbHbIM pr6OI'IpOBO,ElaM.

a— 00HoHanpasseHHoe (nonymHoe)

|y

vd 4

1 — MaeucmpaseHele mpy6onpo8oobi;
2 — cmosKu

6 — npomusomoyHoe (mynukogoe)

—

A

I
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M NPOTUBOMOXAaPHbIM TPebOoBaHWAM AN 3JaHUA U nomeLle-
HWUI KOHKPETHOro Ha3HauyeHus, napaMeTpam TernnoHoCUTens,
KOHdUrypauum TpybonpoBOAHOW CeTW, a TakXKe MOXKenaHWAM
3aKasuvKa.

B BepTMKanbHbIX CMCTEMaX OTOMEHUA CledyeT NPUMEHATb
oTonuTeNbHblE NPUGOPLI C 6OKOBBIM NpUCOeArHEHVEM. B ropu-
30HTasbHbIX CUCTEMAX, YUNTbIBAsA CMNOCO6 MPOKNaaku Tpybonpo-
BOZOB (MOAMOSbHBIN), PEKOMEHAYETCA OTAaBaTb MpeAnouyTeHne
nprbopam C HWKHUMYK (AOHHBIMW) MPUCOEANHUTENbHBIMUA LUTY-
LuepaMn 1 BCTPOEHHBIMU KnanaHamu TepmoperynaTopos. OTo-
nuTenbHble NprUbopbl KoMMaHua «[JaHPpoCc» He W3roTaB/MBAET.
C TeXHUYECKUMY XapaKTepucTukamu npubopoB MOXHO O3HaKO-
MUTbCS B KaTasiorax ¢GuvpM-npovi3BoauTeneil, pekoMeHaaumnsax
no NpuMeHeHuo NPrM6oPOB, 6aze AaHHbIX NPOrpPamm Mo pacyety
CUCTEM C MOMOLLbIO NMEPCOHANbHbBIX KOMMbIOTEPOB 1 Pa3fINYHOW
cnpaBoyHol nuTepatype. NPYMEHATb B MHOTO3TaXHbIX 34aHNAX
HanonbHbIe rpetoLLe NAHEeNV CO 3MEEBVKAMU U3 TPYO B KOHCTPYK-
LMK Nosa HeuenecoobpasHo 13-3a NX HeLOCTaTOYHON HafeXHO-
CTW 11 HU3KOW PEMOHTONPUIogHOCTH. Kpome Toro, oTonutenbHble
naHenu, obnajas TennoBoOW MHEPLMOHHOCTbIO, HE NMO3BONAIOT Obl-
CTPO M3MEHATb UX TEMNIOOTAAYY 1 TEM CaMbiM 0becrneyrBaTh Haj-
nexawuii TemnepaTypHbIi KOMPOPT B MOMELLEHUN.

Mpw >kenaHny NMeTb KPYrIOroAMYHO Tersible Nosbl B HEKO-
TOPbIX MOMELLEHUAX PEKOMEHAYETCA 060rpeBaTh UX C MOMOLLbIO
anekTpuueckux cuctem Danfoss.

2.5. Tpy6onpoBobl 1 3aN0pHO-CMNYCKHasA apmaTtypa

Marnctpanu 1 CToAKM CMCTEM OTOMNEHUA PeKoMeHAyeTcA
BbIMOJHATb U3 CTaJIbHbIX TPYO.

Ha kax<gom cTosKe B 34aHUAX CBbILWe 3 3Taxken cneayeT npea-
YCMOTPETb 3aMOpPHYI0 1 CNYCKHYI0 apmaTypy. Ha cToAakax fecTHnY-
HbIX KNETOK 1 NMNQTOBBIX XO/JIOB, @ TaKXKe Ha Pa3BoAALMX CTOAKAX
NOKBAPTMPHbIX CUCTEM OTOM/IEHMA 3aMOPHO-CMYCKHYO apMaTypy
Heo6X04MMO NPUMEHSATb NPKW N0OO0I 3TaXXHOCTUN 3HaHNS.

CnyckHaa apmaTypa CTOAKOB COefIHAETCA, KaK MpaBuso, CTa-
LiMOHapHbIMK TpybonpoBoAaMu C CUCTeMON KaHanm3sauum 3aaHnsa
npv obecneueHnn paspbiBa CTPyn (puc. 27, a) ANA KOHTPONA CNy-
YalHbIX yTeyeK TennoHocuTena. [Mpn Hannumum gpeHaXHbiX Npu-
AMKOB MV TPANoB ANA CMycKa CTOAKOB MOXKHO fONYCTUTb Npume-
HeHwue LWNaHroB (puc. 27, 6).

[ns cTaunMoHapHbIX APEHaXKHbIX TPyOOMPOBOAOB crefyeT
NPYMEHATb CTalNbHble OLMHKOBAHHbIE UJIV NNIAaCTMACCOBbIE TPYObI.

2.6. KomneHcauus TennoBbIX YANMHEHWNIA

Ha nBYXTpyOHbIX CTOAKAX M MarncTpansx fOSIXKHbl 6bITb Npef-
YCMOTPEHbI yCTPOWCTBA A1 KOMMNEeHCaLnm TeNIoBbIX YAJIMHEHNIA.

B KauecTBe KOMMEHCATOPOB Mpexae BCero cyiefyeT UCMosib-
30BaTb €CTECTBEHHbIE N3rMbbl TPY6ONPOBOAOB NN NpeaycMaTpu-
BaTb [1- unn ~obpasHble KomneHcaTopsbl. [Py STOM HENOABUXKHblE
ornopbl pa3meLlaloT TaknuM 06pa3om, UTobbl TeMIOBOe YASIMHEHNE
yyacTKa Tpy6bl MeXXay onopamu He npesbilwano 50 Mm.

[lnA KoMneHcauuy TeNNOBbIX YAAMHEHWIA MOTYT TaKkXe npu-
MEHATbCA CUNbPOHHbIE KomneHcaTopbl Danfoss. [1na oTKpbITbIX
Tpy6onNpoBOAOB PeKOMeHAYeTCA UCMONb30BaTb KOMMEHCaTopbl
Danfoss ¢ BHyTpeHHell HanpaBAsioWeh rIb30o U Hapy>KHbIM
3alMTHBIM KOXYXOM, @ AnsA TpyO6onpoBOAOB, NMPOK/aAblBaeMbIX
B LUIAxXTaX, AOMYCKaeTCA MPUMEHATb KOMMeHcaTopbl 6e3 KoXyxa
Danfoss.

CrnbdoHHbIE KOMMEHCATOPbI CeflyeT YCTaHABNMBATb BO3Je
HernoABVXXHbIX OMOp (Ha BEPTUKAJNIbHbIX TPYOOMPOBOAAX — HIUXKe
onopbl).

Puc. 27. YCTpOCTBO ApeHarka CTOAKOB.
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Puc. 28. YcTaHoBKa cunbdoHHbIX KomneHcaTopos Danfoss.
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1 — cunbghoHHbIU KOMneHcamop;
2 — HenooBUXXHAs oNopda;
3 — Hanpaenawas (ckonb3awas) onopa

Ha TpybonpoBofe ana ncknouyeHnsa ero 60KOBOro cmelle-
HUA, @ TaKXKe MOJIOMKU U/ 3aKNTMHVBAHWA KOMMEeHcaTopa Heobxo-
VMO NpefyCMOTPETb CKOMb3ALMe onopbl (puc. 28). PacctosiHue
OT OMop A0 KOMMEHCaTopa He [JOMKHO MPeBbIaTh ABYX AVame-
TpoB TpybonpoBoaa.

Mpwn ncnonb3oBaHWn cIbGOHHBIX KOMMEHCAaTOPOB Ha Bep-
TUKanbHbIX TPYO6ONPOBOAAX HEMOABUXKHbIE OMOPbI HEO6XOAMMO
KOHCTPYMpPOBaTb, yuMTbiBasA BeC TpybonpoBoa C BOAOMN.
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Bbibop TuMopasmepa cunbGOHHOIO KOMIMeEHcaTopa 1 pac-
CTaHOBKa HeMoABMXHbIX OMOP OCYLECTBAATCA MO BelNYMHe
yanvHeHus Tpybonposoga AL n KomneHcrpytoLlen cnocobHoCTU
KomneHcaTopa 6.

YanuHeHve Tpybonposoga AL, MM, MOXeT ObITb BbIUMCIEHO
no ¢opmyne:

AL=0,012- L(Tr - 5), (1

roe L — pgnuHa npamoro yyactka TpybonpoBofa Mexay Henog-
BVIXKHBIMU OMopamu, M;
T, — pacyeTHas TemnepaTypa TENJIOHOCUTENS B MOAAIOLLEM
Tpy6onposoge, °C.

B Tabn. 16 npuBegeHbl napameTpbl yanMHeHUs Tpybonposoaa
npwv 3HaYeHNAX CTaHAAPTHON TemnepaTypbl TEMJIOHOCUTENA B NO-
natolem TpybonpoBoge.

Mpy BbIGOPE KOMMeHcaTopa PeKoOMeHAYeTCA yUunuTbiBaTb No-
JIOBWHY BeNIYMHbI MX KOMMNEHCHpYtoLlen crnocobHOCTH, yKasaH-
Ho B KaTanore (He 26, a §), Tak KaK HeT rapaHT1K, YTO KOMMNeHca-
TOpbl 6yAyT MOHTMPOBATHLCA B PAaCTAHYTOM BUAE.

B 34aHMAX C KONMMYeCTBOM 3TaXkel MeHee 8 [onyckaeTtcA
Ha CTOSIKAaX ABYXTPYOHbIX CUCTEM OTOMJIEHNA YCTOBHbIM MPOXO-
[OM [0 25 MM KOMMEHCaTopbl He NpeaycmaTprBaTh, @ OCyLLecT-
B/IAITb KOMMEHCALMI0 TEMIOBbIX YAJIMHEHUI 33 CYeT OTCTyna CTos-
Ka OT MecTa ero npucoeanHeHna K maructpanu (puc. 29). NMpwn atom
JOJKHa ObITb MpefycMOTpeHa HeMoABUXKHAs ornopa B cepefuHe
cTOfKa.

[nsa obecneyeHnsa cBO6OLHOIrO OCEBOro MepemelleHus Tpy-
60MPOBOAOB B MECTAX UX NepeceyeHrsa CTEH U NepeKpbITUiA Heob-
XOAMMO YCTaHOBUTb TMIb3bl C 3a30POM MeX Ay TPy6oI 1 runb3on
He MeHee 3-5 MM, 33ieNTaHHbIM 311aCTUYHbIM MaTePHanoMm.

OpHOTpYy6HbIe CTOAKM AMAaMETPOM [0 25 MM CO CMeLLeHHbI-
MU 3aMblKaOLWVMKM yyacTKamy BoobLe He TpebyloT crneumanbHbIX
KOMMeHCaTopoB. VX KoMneHcauma ocyLecTBiAeTCA 3a CYeT Mo-
3TaXKHbIX MOBOPOTOB K OTOMNUTENbHBIM NpUBopam, a «3amepTaie-
HUe» — B MeXAY3TaXKHbIX NePeKPbITUSX.

2.7. TennoBasa nsonauyuns

MaructpanbHble Tpy6ONpPoOBOAbl U pa3BoAALIME CTOAKN He-
06x0oAMMO MOKpbIBaTb TEMoBOW u3onauuvein. He ponyckaetca
TENIoN30MpPoBaTb CUNbGOHHbIE KOMMEHCATObl U CKOJMb3ALve
OMopbl, TaK Kak M30M1LUA HAPYLIWUT BO3MOXKHOCTb KOMMEHCaLMN.
TennoBas N30MAUKA MOXET NPUMEHATLCA U3 N0ObIX MaTEPMANOoB,
oTBEYaLWMNX TPeboBaAHMAM NOXKapHOI 6€30MacHOCTN.

Ta6nuua 16. Tennosoe yanrHeHne Tpy6onposoaa

Puc. 29. YcTponcTBO OTCTyNa CTOAKa ANA KOMMEeHcauuy TenaoBoro
YAJIVHEHNA.
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2.8. 3anopHo-perynuvpyiowias apmaTtypa

PaduamopHvie mepmopezynamopei

PagnaTopHble Tepmoperynatopbl MOFyT MNPUMEHATbCA
B CMCTEeMax BOAAHOrO OTOM/EHMA C HACOCHOW LMpKynAumnen Te-
nnoHocuTenal) nobor KoHOUrypauum co BCEMU K3BECTHLIMM
OTONUTENbHBIMU NPY6GOPaMKN, OTBEYAILWUMN CaHUTAPHO-TUrMe-
HMYECKMM 1 NPOTVBOMNOXapPHbIM TPEOOBaHNAM ANA 3AaHWIA 1 MO-
MeLLeHNI KOHKPETHOrO Ha3HauYeHuA.

MpepycmaTprBaTh TePMOPErynATOPbl B CUCTEME OTOMNNeHNA
cnepyeT, Kak MpaBWio, Ha BCeX OTOMUTENbHbIX npubopax. Wc-
KJIlOYeHe MOXKeT COCTaBfATb rpynna nNprubopoBs, HaXOAALMXCA
B OAHOM NMoMeLLeHnn 1 06befMHEeHHbIX 00LWMUM Tpy6onpoBoaoMm,
Ha KOTOPOM NpeAycMaTpr1BaeTcA OfjMH 06K TepMOperynaTop.

B Lienax skoHOMUM TeNNOBOW SHEPTUN TEPMOPETYNIATOPbI Lie-
necoobpasHoO ycTaHaBNMBATb [axe Ha OTOMMTENbHbIX Nprbopax
NEeCTHUYHBIX KNETOK, B IMPTOBbIX XONIax U APYyrux «Hepaboumx»
nomeuieHuaAx. Mpu 3ToM TepmoperynAaTopbl cnefyeT OCHalLaTb
TePMOCTaTUYECKUMY dNIeMEHTaMM C 3alMUTON OT MOCTOPOHHEro
BMellaTeNbCTBa.

2.9. [IByxTpy6HbIe CCTEMbI OTOMNIEHUA

[BYyXTpYyOHbIE CMCTEMBI OTOM/IEHMA ABNAITCA Hanbonee co-
BEPLUEHHbIMU 1711 aBTOMATUYECKOrO PerynnpoBaHns C UCMOMb30-
BaHMEM PafnaTOPHbIX TEPMOPErynaTopos. [103ToMy CBA3M aBTO-
MaTryecKne pagmaTopHbie TEPMOPErynATOPbl N3HaYanbHO OblIn
pa3paboTaHbl UIMEHHO AN ABYXTPYOHbIX CUCTEM OTOMAEHUS.

AL, MM, NPV PacCTOAHNN MeXAY HEMOABUKHbIMYU onopamu L, m
T.°C
5 10 15 20 25 30 85 40 45 50 55 60 65 70 75 80 85
95 54 10,8 | 16,2 | 21,6 27 324 | 378 | 43,2 | 486 | 540 | 594 | 648 | 70,2 | 756 | 81,0 | 864 | 91,8
90 51 10,2 | 153 | 204 | 25,5 | 306 | 357 | 40,8 | 459 | 510 | 564 | 61,2 | 66,3 | 71,4 | 76,5 | 81,6 | 86,2
85 4,8 9,6 14,4 | 192 | 240 | 28,8 | 33,6 | 384 | 432 | 480 | 528 | 576 | 624 | 672 | 72,0 | 76,8 | 81,6
80 4,5 9,0 13,5 | 180 | 22,5 | 270 | 31,5 | 36,0 | 40,5 | 450 | 495 | 540 | 585 | 63,0 | 675 | 720 | 86,5

1) Bo3amoxHa ycTaHOBKa pafiiaTopHbIX TePMOPEryIATOPOB B CUCTEMAX C eCTeCTBEHHO (rPaBUTaLMOHHOI) LMPKynALvel TennoHocuTens. OfHaKo B JaHHO paboTe 3Ty CUCTeMbl
He paccmMaTpUBalOTCA, Tak Kak OHU MOTYT HaXOAWTb BeCbMa OrpaHUyYeHHOe NpUMeHeHne — TOMbKO B UHANBUAYaNbHOM CTPOUTENbCTBE.

25
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PapuaTtopHble Tepmoperynatopsbl (Mx perynupyolyne Knana-

Hbl) ANA ABYXTPYOHOI CUCTEMbI OTOMIEHUS, KaK U TPAAULMOHHbIE

pY4Hble perynupylowme KpaHbl, JOMIXKHbI OTBEYATb CNleayowymM

TpeboBaHMAM:

+ VMeTb [OCTAaTOYHO BbICOKOE TMApaBiNYecKoe COMnpoTuBie-
Hve B Uensx obecrneyeHns rMApaBiVyYecKoi YCTOMUYMBOCTM
BCEil CMCTEMbI OTOMJIEHUS;

+  [OIMKHbI BbITb OCHaLUEHbl YCTPONCTBOM MOHTaXHOW perynu-
POBKM NPOMNYCKHOW CMOCOBHOCTH, C MOMOLLbI0 KOTOPOTrO Npu
BbIMO/IHEHNMN HaNafjouHbIX PaboT NMPOV3BOAWTCA pacyeTHOe
pacnpepeneHvie TenI0HOCUTENSA MO BCEM OTOMUTESbHbIM MPU-
60pam CUCTeMbI.

Taknmu cBocTBamMM 06nafatoT KnanaHbl TEPMOPEryNATOPOB
ans OByxTpy6Hou cuctembl otornieHnsa RTR-N n RA-DV (cm. cTp.
11-12).

[nAa [OCTVXeHMA MaKCMManbHOW TenjooTAauM OTOMUTEeNb-
Horo npunbopa noaaBaTh B HEro TEMJIOHOCKTENb ClieAyeT Mo CXxeme
«CBepXy — BHU3». B 3TON CBA3M KNanaHbl Tepmoperynatopa RTR-N
n RA-DV yctaHaBnvBaeTcA B BepxHIol0 MPOOKY pagmatopa um
Ha BEPXHEM LUTyLlepe KOHBEKTOPa Yepe3 MPOMEXYTOUHYI0 Myd-
Ty (puc. 30). C yueToM 3TrX TpebOoBaHMIA BbIMONHEHA KOHCTPYKLMSA
OTONUTENbHBIX MPUGOPOB CO BCTPOEHHbIM KilanaHoM TepMopery-
nATOpPA ANs ABYXTPYOHbIX CUCTEM OTOMJIEHNA.

B oTpenbHbIX ciyyanx, Korga HeobxoAMMO WCMOfb30BaTb
obbemM oTonuTenbHOro npubopa ana cbopa Bo3gyxa C nocre-
JylwWwmM ero yaaneHmem (Hanprmep, Ha BepXHeM dTaxe 34aHus
U Ha Npubopax ropm3oHTasNbHbIX CUCTEM MPU UX 3aBUCKMOM
NpYCcOeANHEeHN K TEMAOBOW CeTW LEeHTPannM30BaHHOIO Temnso-
CHabXxeHKA), [oMnycKkaeTcA nofaBaTb TEMJOHOCKTENb MO CXeme
«CHW3Y—-BHU3». [1pn 3TOM KnanaH TepmoperynaTopa, kak u B nep-
BOM CJlyyae, yCTaHaBNMBAETCA NPU BXOLEe TEMIOHOCUTENA B OTO-
nuTenbHbIV Npuéop.

Kanubp knanaHa Tepmoperynatopa (yC/loBHbI Npoxof) npu-
HVYIMaeTCsA No AnaMeTpy OTBEPCTUA B MPoOKe paamnaTopa Uam wry-
Liepa KOHBEKTOpPA, HO He 6onee 20 mm. Mpu BbiGope ArameTpa oT-
BEpCTUA B NpobKe pagmatopa crefyeT OoTAaBaTb NpefnoyTeHve
OTBEPCTUIO 1, COOTBETCTBEHHO, KnanaHy [y = 15 mm.

Ha Bcex 6e3 wncknouyeHWA KrnanaHax TepMOpPerynaTopos
[OJXKHbI YCTaHaBIMBATLCA TEPMOCTaTUUYECKME SNIEMEHTBI.

Puc. 30. CoeguHeHne KnanaHa TepMoperynaTopa ¢ SnemMeHTaMm cucTe-
Mbl OTOMEHUA.

a— c paduamopom 6 — C KOHBEKMOPOM

1— padouamop;

2 — KoHeeKmop;

3 — mepmopezyniamop;

4 — 8x00HOU Wmyyep KnandHa mepmope2ynamopa
C 8BHympeHHeU pe3b6oU;

5 — X80CMOBUK K/1AnaHa mepmope2ysiamopa ¢ HapyXxHou
pe3bbol;

6 — HAKUuOHasA 2alika;

7 — paduamopHas npobka;

8 — npomexymouHasa mygpma;

9 — mpy6onposod cucmembl omonsieHus

[nA MHOrosTa)HOro CTPOUTENbCTBA PEKOMEHAYeTCA Mpu-
MeHATb rasoBble TepmoanemeHTbl cepun RTR 7000. Apyrue Bugbl
TepmocTaTuyeckmnx anemeHToB (RTRW u gp.) gonyckaetca npeayc-
MaTpMBaTb NpPu 0CobbIX TPebOBAHMAX 3aKa3umKa.

Tvn TepmocTaTMyeCKoro 3nemeHTa (CO BCTPOEHHbIM UAN Bbl-
HOCHbIM AaTUMKOM 1 Ap.) BbibMpaeTca B 3aBUCMMOCTM OT pasme-
LWEeHMA oTonMTeNIbHOro Npubopa (cm. cTp. 9).

B coBpemMeHHbIX cuctemax OTOMAEHUA ANA MOSHOrO OTKII0-
YeHuA, ApeHaxa 1 ieMOHTa<a OTAENIbHO B3ATOrO OTOMUTENIbHOIO
npr6opa 6e3 OnopoXKHeHVA BCE CUCTEMbI Ha ero 06paTHON Nog-
BOAKe NPUHATO yCTaHaBAMBaTb 3aMOPHYI0 apMaTypy, B KauecTee
KOTOPOW B ABYXTPYOHOW cMCTEME UCMONb3yeTCA 3anopHbli pagu-
aTopHbIi KnanaH Tuna RLV. Auametp RLV 06bluHO npuHMMaeTcs
no gnameTpy KnanaHa Tepmoperynaropa.

YcTaHaBnmBaeTcA KnanaH RLV Ha o6paTHol noaBoaKe oTonu-
TenbHOro nNprnbopa aHanormyHo KnanaHy Tepmoperynaropa. Mpu
3TOM L1151 MOSIHOTO yAasneHna BoAbl U3 OTONUTENbHOro npubopa
KnanaH RLV poneH MOHTMPOBATbCA WNNHAENEM BHU3 UK B 6OK.

B uensax 6e3onacHoOro BbINosHEHVA onepaLmi No 4EMOHTaXy
oTonuUTeNbHOro Nprbopa B NPoeKTe AOMOMHUTENIbHO K KNanaHam
RLV cnepyeT npepgycmMoTpeTb HEKOTOPOE KONMYECTBO (He Mo umnc-
ny RLV) cneumanbHbIX MeTanIMyecknx pyKoATOK (KOgOBbI HOMep
013G3300) g5 HaQEeXHOrO NEPEKPbITUA KanaHa TepMoperynaTo-
pa 1 CNYCKHbIX HacafloK CO WTYLEepOM Mog wWnaHr (KogoBbIA HO-
mep 003L0152). BnocneacTBum pyKOATKU 1 HAaCaAKM [OSIXKHbI HAXO0-
ONTbCA B PAaCNOPAXKEHNM SKCMyaTUPYIoLWero 3gaHue nepcoHana.

Puc. 31. Crosak fBYXTpyOHOI aBTOMATU3MPOBaHHON CCTEMbl OTOMIEHUS
C HVPKHMM PacrofioKeHnem marucrpanen.
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T2 1

1 — paduamop ¢ 60K08bIM NpUCOEOUHEHUEM;

2 — KOHBEKMOP CO 8CMPOEHHbIM K/IanaHOM mepMopezysiasmopa
muna RTR-N;

3 — mepmopezynamop ¢ knanaHom RTR-N;

4 — 3anopHeit knanaH RLV;

5 — wapoesol KpaH;

6 — 8030yX08bINYCKHOU K/1ANAH;

7 — 6an1aHCcUpoB8OYHbIL K1anaH;

8 — 3anopHeiti knanaH ASV-M;

9 — cunbgoHHbIl KomneHcamop Danfoss
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BepmukaneHsie 08yxmpy6Hble cucmembl
B npakTuke OTeUeCTBEHHOro CTPOUTENbCTBA CpPeAun [ABYX-

TPYOHbIX cMCTeM Hanbosbluee pacnpocTpaHeHWe nonyynna cu-

CTeMa C BEPTUKANbHbIMK CTOAKAMU U HUXKHUM PacronoXKeHem

pa3BogAwumx 1 c6opHbix Tpybonposonos (puc. 31).

Takaa cuctema umeeT pAA NpPenmyLLecTB:

+ obnagaeT NoBblEHHON M'MAPaBANYECKOW YyCTONUNBOCTLIO;

+ Mo3BONAET 3anyckaTb CUCTEMY OTOMIEHUA MO Mepe CTPOo-
UTEeNbCTBA 3[aHMA W MNPOU3BOAUTL OTAENKY MOMELLEHUI
Ha HUXKHUMX 3Taxax;

+  [laeT BO3MOXHOCTb MPUMEHSATb LUTAaTHYI0 YCTAHOBKY 6anaHcu-
POBOYHbBIX K/1anaHOB (CM. HUKe);

« obneryaeTt npouecc 3KCnayaTaumMm CUCTeMbl OTOMJeHNs (OT-
KrnoueHre, CNycK WUy 3anofiHeHUe OTAeNbHbIX CTOAKOB C MO-
MOLL b0 apMaTypbl, pacnonaraeMon TOfIbKO Ha OAHON OTMETKe);

+  UMeeT Nyywuni AnsanH (0AMHaKoBble AMaMeTpbl NoAatoLero
1 06paTHOro CTOAKOB B MpeAenax OfHOro NoMeLLeHns);

+  cnocob6cTByeT yHUbUKaLmMy oTonnTeNbHbIX NPU60OPOB Ha pas-
HbIX 3TaXkax M yNpOLLEHWNIO HanafouHbIX PaboT.

B cuctemax otonneHus C BepTUKanbHbIMK CTOSAKAMM B Kaue-
CTBE OTOMUTEJIbHBIX MPUOOPOB CreflyeT WCMONb30BaTb Nobble
pagmaTopbl (CEKLMOHHbIE KONIOHYaTbIe, CTalbHble NMaHebHble UK
TpybuaTble) NN KOHBEKTOPbI Pa3fiMYHbIX TUMOB C HOKOBbIM pac-
NoMoXeHreM MNpPUCOeANHUTENbHBIX MaTpybkoB. [MoaknoueHve
OTONUTENbHBIX MPUOGOPOB K CTOAKY MOXKET ObITb Kak OfHOCTOPOH-
HUM, TaK 1 A BYyXCTOPOHHUM.

B uenax obecneyeHna paboTbl paanaTopHbIX TepMOperynsa-
TOPOB B ONTUMaJNIbHOM U 6eCLIYMHOM peXXMMme Ha X KnamnaHax He-
o6xoAnMo noafepxrBaTb NOCTOAHHLIN Nepenag AaBneHun. Ana
3TOro Ha CTOAKax cnepyeT npeaycMaTpuBaTb aBTOMaTUyeckue
6anaHcMpoBOYHble KnanaHbl Tvna ASV-PV, KoTopble cTabunusnpy-
0T Nepenag AaBNeHNN Mexay NofalWwmnM U 06paTHbIM CTOAKaMU
CUCTEMbI OTOMJIEHUA BHE 3aBWCUMOCTU OT KonebaHuii AaBneHus
B MaructpasnbHbix Tpybonposofax. Takum obpa3om, aBTOMaTu-
yeckue KnanaHbl 6anaHCcpyroT CTOAKN MeXy CO60 KaK B CTaTu-
YyeckoMm (pacyeTHOM), Tak U B AUHAMUYECKOM peXxmme, ynpoLias
1 yCKOPAA NpoLecc NPOeKTUPOBaHUA, @ TaKXe CBOAA K MUHUMYMY
Hanafou4Hble paboThl.

ABTOMaTMYecKmne 6anaHCMPOBOYUHbIE KNlanaHbl cneayeT ycTa-
HaBNMBaTb, Kak MPaBWI0, Ha KaXKAOM CTOAKE CUCTEMbI OTOMNSIEHUA.
[na rpynn 6n13KopacnoNoXeHHbIX APYr K APYry CTOAKOB LONy-
cKaeTcA npepycmaTprBaTb o6WMIA aBTOMATUYeCKUn 6anaHcmMpo-
BOYHbIA KJlanaH, a B MaJioMacluTabHbIX 3JaHUAX — obwuin ana
BCEI CUCTEMbI OTOMNNEHUS (JaHHbIe CJyYaun B HAaCTOsILLEM Noco6un
He paccMaTpurBaloTCA).

ABTOMaTMYeCKMin 6anaHCMPOBOYHbIV KnanaH ASV-PV ycra-
HaB/IMBAaeTCA Ha O6PATHOM CTOsIKeE ABYXTPYOHOW CUCTeMbl OTOnM-
nenua (cm. puc. 31).

Knanan ASV-PV [l, = 15-50 MM OGblYHO NMPUMEHAETCA CO-
BMECTHO C 3anopHbiM KnanaHom ASV-M, KOTopbii MOHTUpPYeTCA
Ha nopaloLlem CToAaKe CUCTeMbl. ITOT KNanaH, KpoMe BbIMOSHEeHNA
OCHOBHOW — 3anopHoi GpyHKLUKN, MPUMEHAETCA ANA Npucoean-
HeHMA NMNyNbCcHON TPYyOKM KnanaHa ASV-PV K nopatowemy ctos-
Ky. Tak Kak AfivMHa UMMynbCHOW TPYyOKM orpaHuyeHa, pacctosHue
mexnay knanaHamu ASV-PV n ASV-M He gomkHO npeBblwatb 1,5 M.
B cuctemax otonneHuna c BepxHen pa3BOAKONM MoAaloLien maru-
CTpanu 310 TpeboBaHMe BbIHY>KAaAeT yCTaHaBANBaTb HGanaHCUpPO-
BOYHbIE KJlamnaHbl HELITAaTHbIM 06Pa3oM B COOTBETCTBMU CO CXe-
Mo (puc. 32).

Puc. 32. YcTaHoBKa 6anaHcMpoBoyHoro KnanaHa ASV-PV Ha aByxTpy6-
HOM CTOsIKE NP BEPXHEN NOAAIOLLEN MarucTpany.

T1

<t

1 — asmomamuyeckuli 6anaHcuposoyHell knanaH ASV-PV;
2 — 3anopHelti knanaH ASV-M;
3 — 3a271ywKa unu cnyckHou KpaH

[lna npepoTBpalleHnA 3acopeHna KnanaHoB TepMoperyna-
TOPOB M aBTOMATUYECKNX 6anaHCUPOBOYHBIX KanaHoOB Ha BXofe
TENNOHOCUTENA B CUCTEMY OTOMEHMA cnepyeT npegycmaTpu-
BaTb YCTAaHOBKY UIbTPa C CEYEHNEM AYENKIN ero CeTKu He bonee
0,5 X 0,5 MM. Haunyuwmm pelueHnem cumtaeTcs ycTaHoBKa Gusib-
TPOB Ha KaxAOM MoAalolemM CToAaKe CUCTeMbl Nepeq KnanaHom
ASV-M.

HecmoTpa Ha 1o uTo ASV-PV nmeeT 3anopHoe ycTponCTBO
1 BCTPOEHHbIV APEHaKHbIN KpaH, MpakTyKa aKcnayaTauum cuctem
OTOMJIEHVA C 3STUMM KNnanaHaMmu NoATBepANNa LienecoobpasHoCcTb
06BA3bIBaTb X JOMONIHATENBHOW 3aMOPHON 1 CMYCKHOWN apmarTy-
pon (puc. 33).

lTopuzoHmaneHbie 08yxmpy6Hble cucmemol

B nocnepHwve roabl B Poccun cnoxumnacb HeraTuBHas NpakTu-
Ka CTpouTeNbCTBa »KWUNbIX 3AaHNIN, KOrAa floma cjaloTcA 6e3 OKOoH-
yaTenbHOWN OTAENKM, KOTOPYIo Blajesblbl KBapTUP NPOU3BOAAT
CaMOCTOATENbHO U, KaK NpaBuio, 6e3 Kakol-nnbo NpoeKTHON Jo-
KYMeHTaLMm1 1 HeO6XOAVMbIX COTNacoBaHI.

OTpenoyHble paboTbl YacTo 3aTParMBakoT U CUCTEMY OTOrJIe-
HVA: 3aMEHAIOTCA OTOMNWTENIbHble NPUOOPBI, 1 yCTaHaBIMBAOTCA
LWapoBble KpaHbl BMECTO NpefyCMOTPEHHbIX MPOEKTOM pajua-
TOPHbIX TEPMOpPErynATopoB. B pesynbrate HecaHKLMOHUPOBaH-
HOW PEKOHCTPYKLMW B KBapTUpax 6e3 TepMoperynaTtopos CTaHo-
BUTCA XapKo, a TaM, Iie OHN YCTaHOB/EHbl,— XonofHo. Hanagutb
TaKylo cMCTeMy NPaKTUYECKN HEBO3MOXHO. BbITb «x03AMHOM» Cu-
CTeMbl OTOM/IEHNA CBOEIN KBapPTMPbl, He OKa3blBas BIVAHUA Ha CO-
cefieid, NO3BONAET rOPM30HTaIbHaA CUCTEMaA C MOKBAPTUPHOW pas-
BOAKON (MOKBapTUPHas cuctema otonneHus)’.

MokBapTMpHaa cuctema (puc. 34) cOCTOUT M3 NOKanbHbIX
KBapTUPHBIX cUCTeM (), MOAKMOYaeMbIX K Pa3BOAALLMM CTOA-
Kam unu BeTBAM (6) Yepes KBapTMpHble y3bl BBoAa (B). CToAKM

N |-|0,q06HbIe roOpu3oHTaJIbHbl€ CNCTEMDI C NoKanbHom pa3BO,E|KOI2 MOryT TakXXe npefycMmaTpmnBaTbCa B aAMUHUCTPATUBHbBIX 3aHUAX, rae Od)VICbI ChatloT B apeHay.

27



——7Ow@mmmwmmwmwmwmmmmmmmwwwwmwmwmwmw&mwommmmwg

28

Puc. 33. PekomeHflyemasn ycTaHOBKa AOMOIHUTENIbHON apMaTypbl Ha BEPTMKaJIbHbIX CTOAKaX CUCTEM OTOMIEHNA.

a - 08yxmpy6Hbili cmosk ¢ ASV-PV

7

- -

ol [Ty
)
Il
5
1
$ T1 I )
C ¢
J T2 J
1— ASV-PV:
2 — ASV-M;
3 — AB-QM;

6 — 00HOMPpY6HbIl cmosk ¢ AB-QM

- P

T1

- ™
—
Lo X o1

T2

4 — cemyameili punemp;
5 — wapoesoti 3anopHebIl KpaH;
6 — CnycKHOU KPaH.

06beANHATCA, Kak NPaBuIio, 06WMK MarucTpanbHbiMu Tpy6o-
NpoBoAaMM (a) CCTEMbI OTOMJIEHUS XKIOW YacTy 3AaHNsA, K KOTO-
pblM OLHOBPEMEHHO MOTYT MOAK/OUYATLCA CTOAKM JIECTHUYHbIX
Knetok. OToneHre BCTPOEHHbIX 1 MPUCTPOEHHBIX NMOMELLEHNI
006LLeCTBEHHOTO HAa3HAUYeHMs ClieflyeT OCYLeCTBAATb C MOMOLLbIO
OTZEeNbHbIX CUCTEM.

B MHOroaTa)KHbIX 34aHMAX NMOKBAPTVPHYIO Pa3BOAKY HEObXO-
LMMO NpefycMaTpurBaTh ANA BCEX KBapTUp. He cnepyeT gonyckatb
YCTPOMCTBO TaKUX CUCTEM TOJbKO AA OLHOW WM HECKONbKUX
KBapTUp 34aHNA.

K TennoBbimM ceTsiM CCTeMbI LIEHTPANM30BaHHOMO TEMIOCHA0-
JKEHMA MOKBapTUPHaA cucTeMa AOJSIKHA NPUCOednHATbLCA Yyepes
TENNOBOW MYHKT 3[4aHWA MPEeUMyLeCTBEHHO MO He3aBUCMMOM
cxeme. 3aBrMCUMOe NPUCOeAUHeHre MOXHO AOMYCTUTL Npu 060-
CHOBaHUV TONbKO B MasO3Ta>KHOM XWTOM 34aHUN.

TennoBas Harpyska KBapTUPHbIX CUCTEM orpepenseTca Te-
NJ0BbIMM MOTEPAMM KBAaPTUPbI NPU TemnepaTypax Bo3ayxa B rno-
MeLLEeHMAX C MOCTOAHHbIM NpebblBaHMEM NioAeN B Npefenax onTu-
MasibHbIX HOPM, HO He Huxe 20 °C.

Puc. 34. MprHuMnnanbHaa cxema NOKBapTUPHOM CUCTEMbl OTOMIEHNA MHOTO3Ta)KHOTO 3JaHUA.

|
; S \ ——
e Sl

a— maaucmpasbHellt mpy6onposoo;
6 — pazeodawuli cmosk;

8 — K8apmupHsiU y3es 88004,

2 —K8apmupHas paseooka
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Pazsooawue cmosaku

KonnuecTtBo pa3BogALMX CTOAKOB (Nap CTOAKOB: NOAAOLWNIA
1N 0b6paTHbIN) BblIOMPAETC B 3aBUCMMOCTM OT OOBEMHO-MaHK-
POBOYHOTO peLleHUn 3haHnA Y MPUHATON CXeMbl CUCTEMbBI OTOM-
JIEHUSA, HO He MeHee OJHOro Ha Kaxayto 6nok-cekuumio (puc. 35).
MakcrmmanbHoe KOnMYecTBO PasBOAAWMX CTOAKOB B 3[4aHUM
MO>eT COOTBETCTBOBaTb KOMMYECTBY KBapTMP Ha OJHOM 3Taxe.
He cnepyeT npucoeanHATb K OQHOMY CTOAKY KBapTMpbl PasHbIX
6n10K-cekLni.

Hanbonee npegnoutntenbHON ABNAETCA CXeMa, rae Kakaas
KBapTUPHAs CUCTEMA CaMOCTOATENIbHO MOAKIIIOUYAETCS K Pa3Bo-
OAWMM CTOsSIKaM 4Yepe3 MHAUBUAYaNbHbIA y3en BBofa (puc. 36,
a), BK/louYawwumii Becb Habop TpybonpoBoAHON apmaTypbl, pery-
JIMPYIOLWMX U N3MEePUTENbHbIX YCTPOCTB. MNpn 060cHOBaHUN (Ha-
npvmMep, Npu creunduyecknx 06 bEMHO-MNAaHNPOBOYHbIX peLle-
HMAX 30aHUA, KOTOpble NCKIIOYaloT pa3MeLleHre OTAENbHbIX A
Kak[ol KBapTUPbI y3110B BBOAA UM OFPaHNUMBAIOT JOCTYM K HUM
obcnyxunBatoLero nepcoHana) AonyckaeTca npeaycMaTpusaTtb
nprcoeanHeHVe K pa3BoAALLEMY CTOAKY HECKOJIbKMX KBAaPTUPHbBIX
CcucTeM OAHOrO 3Ta)ka Yepes rpynnosble (Mo3TaXkHble) y3Nbl BBOAA
(puc. 36, 6).

B MOKBapTMPHbIX CUCTEMaX OTOMJIEHVA 3aMOPHYI0 1 CMyCK-
Hyl0 apmaTypy cneflyeT npefycMaTprBaTb Ha KaXKAOM pa3BoAs-
LL|eM CTOsIKE BHE 3aBMCUMOCTY OT 3TaXKHOCTY 3[aHNA.

Puc. 35. Pa3melleHmne pa3BogALLMX CTOSIKOB B 34aHUN.

VHOusuOyasbHvble y3/1bl 88004

MHavBmayanbHbli  y3en BBoAa
byHKUMK:

+  NpPUCOEOUHUMEsIbHAS.

ObecneurBaeT CcoeAUHEHNE KBapPTUPHOWM CUCTEMbBI CO CTO-
AKOM, OTKJIIOYEHVE €e OT CUCTEMbl OTOMMEHWA 3L4aHNUA, OUYNCTKY
TennoHocuTens, ApeHax. [Ins 3Toro y3en ocHallaeTcs BXOAHbIMA
1 BbIXOAHbIMY LIAPOBbIMU KpaHamu 1 (puc. 36). Ha nogatowiem Tpy-
60npoBoAe Nocie BXOAHOTO KpaHa yCTaHaBiMBAeTCA CeTyaTbli
dunbTp 2.

Ha nopgatowmx pacnpenennTenbHbiX KonnekTopax KBapTup
npegycmaTpuBatoTca BosgyxoBofgumku 10. [lpeHax y3noB ocy-
LeCTBAETCA Yepes CrycKHble KpaHbl 11 unu KpaHbl GUIbTPOB
1 6aNaHCUPOBOYHBIX KJ1amnaHoB;

«  U3MepumesibHas.

Mpon3BoanT M3MepeHne KoNmMyecTBa TEMSIOBOW 3SHEpPruu,
pacxofyeMoii Ha OTOMNNEeHVE KOHKPETHOWN KBAapTUpPbl, C MOMOLLbIO
TennocyeTymka 3 B COCTaBE pacXofoMepa, KOTOpbIi yCTaHaBMBa-
10T, KaK NpaBuo Ha nojaiollem Tpybonposoae, ABYX TepMonpe-
obpasoBateneii u TennosbluncAUTeNs. Mpy CTECHEHHbIX YCNOBUAX
[OMyCKaeTcA yCTaHOBKA PacXofoMeTpa Ha obpaTHoOM Tpybonpo-
BOJE CMCTEMbI. B KauecTBe JOMONHUTENbHbIX MPUHAANEXHOCTEN
TENNOCYEeTUMK MOXKET AOYKOMIMIIEKTOBbIBATLCA LWAPOBbIM KPAaHOM
4 nns yCTaHOBKM OJHOTO M3 TepmornpeobpasoBaTteneii B Tpy6o-
npoBofe ¥ NPUCOeAVHUTENIbHBIMY NaTpybKamu;

BbINONHAET cCnegywune

KonnekTop 1

KonnekTop 3

oo =

|'| c

cr2 /7 KonnekTop 4 / L

| E—

Konnektop 6

Konnektop 5

i
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Puc. 36. Y3nbl BBOAA KBapTUPHbIX CUCTEM OTOMNIEHUA.

a — UHOUBUOYAsbHbIU y3es1 88004

6 — epynnosoli y3es 8600a

—_
—_

o d~

1 — 3anopHelli waposoli KpaH BVR;

2 — cemyamelli punemp FVR-D;

3 — mensnocyemyuk Sonometer 1100 unu M-Cal Comfort 447;
4 — waposol KpaH 071 mepMoOamyuKa menaocHemyuKd;
5 — asmomamuvyeckuti 6anaHcuposoyHsil knanaH ASV-PV;
6 — py4HoU 6anaHcuposoyHbIl knanaH ASV-I;

7 — nodarowuti pacnpedesiumesibHeil KOJIIEKMOP K8Apmupebl;
8 — 06pamHbIli c60pHbIL KOIIeKMOop K8apmupbi;

9 — py4Hou b6anaHcuposoyHbIl knanaH USV-I;

10 — 8030yxoomgoo4uk Airvent;

11 — cnyckHou kpaH BVR-C;

12 — maHomemp

—_
—_

«  pe2ynupyouas.

CrabunusnpyeT rmgpaBanmyecknii pexmm B KBapTUPHON cu-
cTeme oTonfieHWA. ITY GYHKLMIO BbINOAHAET aBTOMAaTUYECKUNA
6anaHCUMPOBOYHBIA KnamaH 5 B KomniekTe C HacTpauBaeMbiM
3aMopHO-N3MePUTENbHbIM  (PyYHbIM  6anaHCMPOBOYHBIM)  Kna-
naHom 6. OH mopAepuBaeT MOCTOAHHbIN Nepenaj AaBNeHWUN

Ha KBapTUPHOW CUCTeMe BHe 3aBUCUMOCTM OT KonebaHuii fasre-
HWUIA B pacnpepennTeNibHon Tpy6onpoBOgHOM CeTU, B TOM Yncie
rpaBuTaLMOHHON cocTaBnALwWwen. [pumMmeHeHne aBTOMaTUYECKNX
6anaHCMPOBOYHBIX KNamnaHoOB UCKIOYaeT HeOOXOAMMOCTb YyCTa-
HOBKM PYUHbIX 6anaHCMPOBOYHBIX K/amaHOB Ha APYrMX 4acTaX
CMCTeMbl OTOMMIEHNA (CTOAKAX M OTBETBJIEHUAX MarnmcTpasibHbIX
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TpybonNpoBOMOB), a TakXe MPOBEAEHUE CIOXHbIX HaNafouHbIX
pabor.

PyuHoi 6anaHCMpPOBOYHBIV KfamaH YCTaHaBNMBAT AN
OorpaHuYeHns pacxopa TensioHocuTena (B nNpepenax pacyeTHown
BE/IMYMHDBI) Yepe3 KBAPTUPHYIO CUCTEMY B ClyyasaX U3MEHeHUs
ee rmapaBfIMYecKrX XapakTepucTrK, Hanpumep npu 3ameHe oTo-
nUTenbHbIX NPUGOPOB C YCTAHOBKOWM BMECTO aBTOMaTUYECKMX pa-
[OMaTOPHbIX TEPMOPErynATOPOB 3aMopPHbIX WAPOBbIX KpaHOB. Mpu
TaKOW PEKOHCTPYKLMM B AAHHYI0 KBAPTUPHYIO CUCTEMY OTOM/IEHNSA
nomnpet TennoHocuTensa 6onblue PacyeTHOro KONMYeCTBa, a B Ch-
cTeMax KBapTup, rae ocTanochb NPOeKTHOE peLleHune, TEMTOHOCH-
Tens, 1, Kak CNefCcTBue, Tensa He XBaTuT.

B y3ne BBOgA  aBTOMaTMuYecKuMil  GaNaHCUPOBOY-
Hbll KnamaH pa3mellaeTca Ha obpaTtHom Tpybonposoae,
a py4yHOW — Ha nogaroLuem;

« pacnpeoesumesnbHas.

«Pa3pgaeT» ropavmnin TenIoHOCUTENb MO OTOMUTENbHBIM NPU-
60pam KBapTupbl yepe3 pacrnpepenuTeNibHbl KONeKTop npwu
NyyeBOI pa3Bofke TpybonpoBoaos 1 cobrpaeT obpaTHbIN Nbo
yepes WTYyLlePbl MPY NepuMeTpanbHOl pa3Bogke (Mo KoM4ecTBy
Korneu,).

[pynnoseie (nosmaxHsle) y3/1bl 8800a

[pynnoBoii y3en BBOAA BbIMOSHAET TOJIbKO YacTb GYHKUUI
WHOVBUAYANbHOTO KBapTUPHOMO Y3/a: NPUCOedVHUTENbHYIO,
perynupyoLlyio 1 pacnpegenutenbHyto. Mpy 3Tom B rpynnoBomM
y3/e npefycmMaTpMBaeTCA yCTaHOBKa TOJIbKO O6LLel AnA KBapTUp
[aHHOW rpynnbl BXOAHOW 3anopHON apMaTypbl, GunbTpa 1 aBTo-
MaTuyeckoro 6anaHCPOBOYHOrO KNlanaHa B KOMMIEKTE C PyUYHbIM
3anopHbIM KnanaHom. OcTanbHble YCTPOWCTBa (TEMIOCYETUNKY,
pyuHble 6anaHCPOBOYHbIE KNanaHbl 1 Ap.) NpesycMaTpuBarTca
N9 KaXOow KBapTypbl NOCsie rpynnoBoro ysna.

[lns KOHTpONA PeXUMOB pPaboTbl KBAPTUPHbIX CUCTEM OTOM-
JIEHVSA TPYNMOBble Y3/ibl BBOAA PEKOMEHAYyeTCA OCHallaTb MaHO-
MeTpamMu B MecTax, 0603HauYeHHbIX Ha puc. 36, 6.

NHpamBmayanbHble y3nbl BBOAA CliefyeT pa3MeLlatb B cnewyu-
anbHbIX WKadax BOAU3M WaXT ANA NPOKMagKM TPYOHbIX KOMMY-
HMKauuni (OTonneHns, XONoAHOro U ropAYero Bogonposoga). Ana
obecneueHna cBO6OAHOMo AOCTYNa K HUM 06CnyKMBatoLLero nep-
CoHana WwKadpbl NPeAnoYTUTENbHO yCTaHaB/IMBaTb BHE KBapTUP.

[nA rpynnoBbIX MO3Ta)KHbIX Y3/10B BBOAA LienecoobpasHo
npepycMaTprBaTb TEXHUYECKNE NOMeLLeHNs, rae OAHOBPEMEHHO
MOTyT pacnofnaratbCa KBapTUPHbIe TEMIOCYETUMKN, BOJOCUETUN-
K1 ropaYei n XonogHOM BOAbI.

Y3nbl BBOAA (4O pacnpeaenuTesibHbIX KOMIeKTOPOB KBAPTUP)
peKkomeHAyeTCss M3roTaBAMBaTb M3 CTallbHbIX BOLOra3onpoBOA-
HbIX TPYO.

[nsa ynpoLlieHna MOHTaxa AvameTpbl TPy60NpOBOAOB 1 3a-
MOPHOIN apmaTypbl y3/10B BBOAA LieNiecoob6pasHO NpUHUMATbL
no AnameTpy 6anaHCMPOBOYHbBIX KflanaHoB. (Pacxofomepbl Tenno-
CYeTYMKOB 06bIYHO ObIBaIOT MeHbLUero Kanubpa.)

MoHTax 6anaHCMPOBOYHBIX KNamaHOB CleAyeT BbIMOMHATb
TaK, YToObl UX WNUHAENN, N3MEPUTESIbHBIE HUMMENW U CMYCKHblE
KpaHbl 6b111 JOCTYMHbI (He OKa3anncb CO CTOPOHbI CTEHDI).

KomnaHusa «[laHdocc» NocTaBnsAeT npakTnyecku Bce obopy-
[OBaHMe AN OCHALLEeHNA KBapTUPHbIX Y3/10B BBOAA:
—TennocyeTumku Danfoss Tuna Sonometer 1100 ¢ ynbTpa3ByKOBbIM
pacxopgomepom unm M-Cal Compact 447 ¢ MeXaHUYECKM Pacxo-
aomepom (cm. cTp. 20). Mpn NpuMeHeHNN 3TUX TENIOCYETYNKOB

npefycMaTprBaTh NpsAMble yyacTKu TpybonpoBoaa [0 U noce
pacxofiomMmepoB He TpebyeTcs;
- aBTOMAaTMYeCKMin 6anaHCUPOBOYHbLIA KnanaH Ttuna ASV-PV
B KOMMJIEKTE C HacTparBaeMbIM 3arMOpPHO-U3MePUTENbHbIM Kia-
naHom ASV-I (cm. cTp. 16-17). OH noppep»KMBaeT Ha JIOKaNbHOW
KBapTUPHOWN noacnucteMe oTOMIEHUA NOCTOAHHbIA Nepenaj AaB-
NEeHni BHe 3aBUCUMOCTM OT KoNlebaHWUn [aBNIeHNI B Pa3BOASLLMX
Tpy6onpoBoAax cCTeMbl OTOMNEHUA 3AaHNS;
— py4Hoi1 6anaHcMpoBoYHbIN KnanaH USV-I (cm. cTp. 18);
— 3aMOpHYI0, CNYCKHYIO 1 BO34YXOOTBOAALLYI0 apmaTypy Danfoss
(cm. cTp. 20);
- ceTyatbii unbTp TMNa FVR-D co cnyckHbiM KpaHom (cm. cTp. 20).
B LenAax noBbiweHVA NHAYCTPUAnM3aLmm CTPOUTENbHO-MOH-
TaXKHbIX PaboT, obecneyeHa MVHMMU3aLUM PAacXofoBaHMA Te-
NIOBOM SHEPrum Ha OTOMJIEHME XWUMbIX 3[aHUIA MPU COXPaHEHUN
KOMQOPTHBIX TEMMNEPATYPHbIX YCIIOBUI B MOMELLEHMSAX, a TaKXKe
NMOBCEMECTHOrO MPUMEHEHUs NPUOOPOB UHANBMAYASIBHOMO yyeTa
TennonotpebneHnsa, kKomnaHus «JaHpocc» paspaboTana u npu-
CTynuna K Npon3BoACTBY LWKadOB NONHOW 3aBOACKON FOTOBHOCTM
LUIKCO-1 (puc. 37) c yanom BBOAA ANA OQHOWN KBAaPTUPHOWN OTONK-
TeNbHOM CMCTeMbI 1 FPYNNoBbIX y3noB Beoga TDU.3 (puc. 38).

Puc. 37. lWka¢ LLKCO-1 B4

5 3 2

1 -3anopHslti wapoeol kpaH [, = 20 mm;

2~ cemyamelt punemp [, =20 mm;

3 — asmomamuyeckuli 6anaHcupogoyHsili knanaH AB-PM
ﬂy =20 MM;

4 - pacxooomep mensiocdemyuxa Sonometer 1100 Ay =20 mm;

5 — pacnpedeniumerbHbili KOJI1EKMOP € 3aNOPHLIMU 8eHMUIAMU 8 NPU-
CoeOUHUMesTbHbIX WMyuepax;

6 — asmomamudyeckuti 8030yX00mMB0O4UK;

7 — CnycKHOU KpaH

Lkadbl LUKCO-1 ocHaleHbl BCeM HEOOXOAMMbIM TEXHOMOMU-
Yyecknm o6opyfoBaHMEM AJ1A BbIMONHEHMSA BbllLeNepeUncieHHbIX
GYHKLWIA, BKMloYas pacnpefenuTenbHbie Konnektopbl), K KoTo-
pbIM NpUCOeVHAOTCA pa3BoaALLMe TPY6ONpPOBOAbl KBAPTUPHON
cmcTembl otonsieHna B cnyyae ¢ LUKCO-1 n KonnekTopbl € 0TBOAA-
MU Ha KBapTUPHbIE CUCTEMbI OTOMNEHMA.

) OtaenbHO pacnpefenuTenbHble KOANeKTopbl KomnaHua «[JaHpocc» He MOCTaBAseT, a TONbKO B cocTase Wkados LUKCO-1.
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Ta6nuua 17. Wkad LLUKCO-1 ¢ y3nom nprcoearHeHNa KBapTUPHOW CUCTEMbI OTOMIEHNA

Tun wkada LWKCO-1 B1 B4 B7

KonunyecTso WTyLepoB Ha pacnpeennTeibHOM KONNEKTope, LWT. 1 4 7
Makc. TemnepaTypa TennoHocuTens, °C 920
YcnoBHoOe faBneHne Py, 6ap 10
MwuH. nepenap gaBneHun Ha knanaxHe AB-PM, kla 16
Makc. nepenag faBneHui Ha pacnpeaenuTenbHbIX KonnekTopax, kla 18
Makc. nepenag faBneHnii B MarncTpanbHbiX TPy6onpoBoAax cmcTeMbl oTonneHns, Kia 200
PacyeTHbI pacxof TennOHOCUTENA B KBAPTUPHOW cMcCTeME OTOMNEHUA, Kr/y 40-780
M3mepAembIi MUHUManbHbIN pacxof TeNNoHOCUTeNs, Kr/y 6

ONIMHA 450 670 820
[abapuTHble pa3mepbl, MM rny6buHa 120 120 120

BblCOTa 665 665 665
Pasmep pe§b6b| KpaHa 4ns NprcoearHEHUsA K MarncTpaabHbiM TPy6onpoBoAam cMCTeMbl OTOM- BHyTp. 3/4
neHunsA, AONMbI
Pazmep pe3bbbl WITyLEepOB pacnpeaennTenbHbIX KONIeKTOPOoB, AIVMbl HapyxH. 3/4
CpoK c/y»6bl aBBTOHOMHOTO MCTOYHMKA NMUTaHVA TEMIOCYETYMKA, leT 1

B wkadax LWKCO-1 ycTaHOBNEH aBTOMaTUYeCKniA 6anaHcmpo-
BOUYHbIN KnanaH AB-PM, KOTOpbIVi BbINonHAET QYHKLMU Cpa3y ABYX
KnanaHoB — MOAAEPXKMBAET MOCTOAHHbIA Nepenag AaBlieHUN
Ha pacnpefenuTenbHbIX KONNIEKTOPax 1 obecneyrBaeT orpaHuye-
HMe pacxofa TenIOHOCUTENA B MpeAesiaX pacyeTHOM BEINUNHDI.

B coctaB noataxHbix y3nos TDU.3 BxoAAaT aBToMaTmyeckme
6anaHcMpoBoYHble KnanaHbl ASV-PV, konnekTopbl ¢ 6anaHcMpo-
BOYHbIMW KnanaHamu, KOTOpble MO3BONAAIOT PaBHOMEPHO pacrnpe-
[ennTb TENNOHOCUTENb MEXAY KBapTUpamMu, 3anopHasa apmatypa
Ha BXOAe B y3eNl 1 Ha OTBOAAX K KBAapTMPHbIM cMcTeMam oTorne-
HWA, a TaK »Ke NPOCTaBKM NOA TEMIOCYETUNKY, YTO MO3BONAET B MO-
CNeACTBMM YCTAaHOBUTb CPeACTBA yUeTa ANA KaXKAoW KBapTHpbI.

B kauectBe npubopa Tennoyuyeta B wkadax LLIKCO-1 npep-
YCMOTPEH KBapTMPHbIA TennocyeTunk Sonometer 1100. Ona
YMeHbLLUEeHVs rabapuTHbIX pa3mepoB LiKada pacxomomep Temnso-
CYeTuMKa pasmelleH Ha obpaTHoMm TpybonpoBoae y3na BBOAA,
a TemnepaTypHbI JaTUYMK YCTaHOBMIEH HENoCpeACTBEHHO B MNO-
Jawollem pacrnpefenmTenbHOM KomnnekTope 6e3 ncnonb3oBaHuA
npefHa3Ha4YeHHOro cneunanbHo AN1A 3TOro LWapOoBOro KpaHa.

Lkadbl LLUKCO-1 6biBatoT TPEX TMNOB:

— LUKCO-1 B1 — c ogHoWM napon WTyLepoB Ha pacnpefenvTesb-
HbIX KONneKkTopax. DTOT BapyaHT Wkada npefHasHayveH gna npu-
CcoeAnHEeHNA K Y3y BBoAa TPybonpoBoAOB KBAPTUPHOIM CUCTEMbI
oTonseHnA Npy NeprMeTpanbHON Pa3BoAKe;

— LWKCO-1 B4 1 B7 — c ueTbipbMaA UM CEMbIO Napamu LWITYLLEPOB,
KOTOpbI MpefycMaTprBaeT MCMOb30BaHMe Ny4YeBON Pa3BOAKM
BHYTPUKBapTHPHbIX TPY6ONpPOBOOB.

Kpome 3Toro wkadbl BbINycKaloTCs B MPaBOM ¥ IEBOM UCMON-
HEeHMAX, a TaKXKe ANA OTKPbITON YCTaHOBKM Y CTEHbI U B HULLIE.

OCHOBHble TeXHUYeCKne XapakTepucTnkn wkados LLIKCO-1
npeactaBneHbl B Tabn. 17, a Ux HOMeHKnatypa — npuBefeHa
B npunoxeHun 1 Ha cTp. 54.

KeapmupHas pazeodka

KBapTrpHas pa3BofKa HauMHaeTCsA Nocsie y3/1a BBOAA U BKJIIO-
yaeT Tpy6ONPOBOAHYIO CUCTEMY, OTOMUTENbHbIE NPUGOPBI, 3amnop-
HYI0 1 TEPMOPETYVPYIOLLYIO apMaTypy.

B NOKBapTUPHBIX CCTEMAX OTOMJIEHNA PEKOMEHAYETCS Npu-
MeHATb ABYXTPY6HYI0 ropu3oHTanbHyto passogky", npegnoutu-
TeNIbHO NlyYeByto, C UHANBULYANbHBIM NPUCOEAUHEHNEM KaXKAOTO
OTOMUTENBHOIO Mprbopa K pacnpefenuTesibHOMY KONneKTopy
(puc. 38, a).

Takas pa3BofKa BbIMONHAETCA M3 LieNlbHOW TPY6bl OT pacnpe-
LennTeNIbHOro KOJIIEKTOPA [0 OTONMUTENbHOMO npubopa 6e3 npo-
MEXYTOUHbIX COeAVHUTENbHbIX 3N1eMeHTOB. Mpy 3TOM cucTema
B 3HAUUTENIbHON CTEMNeHV rapaHTUPOBaHa OT NPOTeYeK, U U3MeHe-
HMe pacxofa yepe3 OAuH U3 NPMOOPOB NPAKTUYECKN He BNUseT
Ha nepepacnpegenieHne TEMIOHOCUTENA MO OCTabHbIM MpPU6o-
pam oTonseHnsa KBapTupbl. OfHAKO CieayeT yumTbiBaTb, YTO TPYy-
60NpPOBOAbI MPW JIyYeBOI Pa3BOAKE 1 NPON3BOJIbHOW TPACCUPOB-
Ke MOryT NoBpeXAaTbCs NPV OTAENIOUHbIX Y PEMOHTHbIX paboTax.
YT06bI CHU3UTb PUCK NOBPEXAEHUA TPYO, LIenecoobpasHo NX Npo-
KnaaplBaTb BAO/b CTEH B KOHCTPYKLMU MoOa Wiy CnelmanbHbIX
NANHTYCax-kopobax.

Mpn NpYMeHeHUN nepumeTpasnbHON pa3BogKku (puc. 38, 6)
B MecCTax NpucoeanHeHna OTONMUTENbHbBIX NPUBOPOB UMET Me-
CTO TPOWHMKM, YTO CHUXXAET HaAEeXHOCTb cucTembl. Mpy 3ToM
cnefyet UMeTb B BUAY, UTO pe3bboBble GpacoHHbIE INIEMEHTbI TPY-
6onpoBoAa He [OMNYCKAeTCA yCTaHaBNMBaTb B HEJOCTYMHbIX s
KOHTPOJSIA 1 PEMOHTa MeCTax, HaNprYMep B KOHCTPYKLUMM nona. Mx
pa3speluaeTcs pa3meLlatb B NoJy TOMbKO MPU MCMONb30BaHUN Ma-
AHbIX, CBAPHbIX U NPECCOBbIX COEANHEHUI C TPYBOMPOBOAOM.
3HaumnTenbHOE KOMUECTBO GUTMHIOB NPU NepPUMETPanbHON pas-
BOZKE, B TOM umncine 60nbluvix AUAMETPOB Ha HAauasbHbIX YYacTKax
Tpy60oNpOBOAOB, NPVBOAUT K YBENNUYEHMIO CTOUMOCTN CUCTEMBI

) OnHOTPY6HYI0 rOPU30HTaNbHYI0 KBapTUPHYIO Pa3BOAKY TPY6ONPOBOAOE (OHa MOXKET 6biTh TONIbKO NepUMeTpabHON) NpUMEHATb Booblie He pekoMeHyeTcs, Tak Kak OHa

o6na,qaeT PAAOM CyLeCTBEHHbIX HeAOCTAaTKOB:

~ yBe/InYeHHble (Flpl/l6l'll/l3l/ITeJ'IbH0 Ha 15% no cpaBHeHUto ¢ ,quXpr6HOIh cuctemon) n Pa3Hble No AnnHe BEeTBY MOBEPXHOCTU OTOMUTESIbHbIX an/IGOpOB (paxe B ogHOM

rnomeLleHnn);

~ HEBO3MOXHOCTb U3MEHUTb KOHOUIYpaLMIO CUCTEMbI XO3ANHOM KBapTUPbI MO CBOEMY YCMOTPEHUIO;
~ Hannuune TPOMHMKOB B KOHCTPYKLIMM MOJa CHIKAET HaAeXKHOCTb CUCTeMBI. VX pa3peluaeTca pa3mellaThb B Moy TOMbKO NPU NCMOb30BaHUM NMaAHbIX, CBAPHbIX UM MPEeCCOBbIX
coefjuHeHNI C TPY6ONpPOBOAOM. 3HaUMTENIbHOE KONMYECTBO GUTUHIOB NPU NEPUMETPaNbHON Pa3BOAKE NPUBOANT K YBEIMUYEHMIO CTOMMOCTH CUCTEMbI OTOTIEHNS;

~BNvAHNE paﬁOTbI ABTOMaTUYeCKNX TEPMOPETYNIATOPOB APYT Ha ApYra;

~ HEBO3MOXHOCTb YCTaHOBUTb K/anaHbl TEPMOPEryNAaTOPOB BHE NMOMELLeHUIA U OPraH130BaTb SNeKTPUYECKOe yrpaBieHne MU,



Puc. 38. [IByxTpy6Hasn pa3BoaKa KBapTUPHbIX TPy6ONpoBOAOB.

Ky3ny BBOAa

a—Jiy4yeeas

RTR-N

RTR-N

RLV

RLV-KD (KS)

6 — nepumemparnvHas

RTR 15/6TB

RTR-K

Kysny BBoaa

RTR-K

RLV-KD (KS) ;i
|

oTorneHusA. Takke MOryT BO3HUKHYTb [AOMOJIHUTENbHbIE 3aTpaThl
npw Heo6XoAMMOCTY NPOBUBKM OTBEPCTUI B MOHOMIUTHbIX Nepe-
ropofkax Ana npoknafgku Tpy6onpoBoAoB Mo nepumeTpy KBap-
Tp. Kpome Toro, cneundurka neprmeTpanbHON pPasBoOAKN OCIOX-
HAET NpoBe/ieHne HanafouHbIX PaborT.

B KauyecTBe TpybOMpOBOAJOB ANA BbINMOMHEHUA Pa3BOAKU
BHYT-PV KBapTMp B HacTosALllee BpeMA NPUMEHAIOTCA, KaK Npasu-
N0, NNac-TUKOBble N MeAHble TPYObl, COeAVHAEMble C apMaTypoi
1 060py[OBaHVIEM CUCTEMbI OTOTMJIEHUA C MOMOLLbBIO CrieLianbHbIX
buTMHrOB (cM. Tp. 16). CTanbHble TPYObl MCMONb3YTCA PEAKO 13-
3a C/IOXKHOCTU MOHTax<a, MpobieM Ux CoefjHeHNA C COBPEMeHHOM
apmaTtypoi 1 T.5. MeTannonnactukoBble Tpy6bl cnefyeT npume-
HATb C OCTOPOXHOCTbIO, TaK KaK Ha MPAKTVKe NOCe HeCKOSIbKNX
neT aKCNyaTaLumMm UMenn MecTo Cilyyan UX CTapeHus, B pesybTa-
Te Yero CHMXKasocb NPOXoAHOe ceveHune Tpyo.

B KOHCTpyKUMW nona nonvmepHble TPyObl pekomeHAyeTcA
npoknagbiBaTb B ropprpoBaHHbIX PyKOBax AfA obecneyeHns nx
nepemeLleHna B pe3y/bTaTe TEMOBOro YANNHEHUA, a TakXKe BO3-
MOKHOCTM 3aMeHbl TPYO.

Mpu nyueson pa3BoaKke pekoMmeHayeTcA NPUHUMATb AA BCeX
OTOMMUTENbHBIX NPUOGOPOB TPYOONPOBOALI OAHOIO ArameTpa.

OTtonuTenbHble NPUOOPbI MOKBAPTUPHBIX CUCTEM [OJIXKHbI
6bITb  060PYAOBaHbI  ABTOMATUUYECKUMU TepMOperynaTopamu.
OHK MOryT 6bITb TPaAMLUMOHHBIMU ¢ KnanaHamu RTR-N un ycTta-
HaB/MBaTbCA Ha TpybonpoBogax, BXOAWUTb B COCTaB MpUCOeanH-
TenbHo-perynupytowmx rapHutyp RTR-K, RTR 15/6TB n VHS vnnn
BCTPamMBaTbCA 3aBOAAMU-U3rOTOBUTENIAMM B KOHCTPYKLUY OTOMK-
TenbHbIX MPUOOPOB.

Ha knanmaHbl TepmoperynAaTopoB yCTaHaBIUBAOTCA TepPMO-
CcTaTUYecKre SNeMEeHTbI.

Mpn ncnonb3oBaHUM SNEKTPUYECKMX CUCTEM YMnpaBrieHnA
KknanaHol TepmoperynAatopoB RTR-N ocHawatotca Tepmosnek-
Tpuyeckmmun npusopgamu TWA-A. lMNpwn 3TOoM perynupytowmne Kna-
naHbl 1 NpUBOAbI LienecoobpasHo pasmellaTb HeNocpeaCcTBEHHO
Ha pacnpepennTenbHbIX KOINeKTopax KBapTump.

K pa3sogAawmm TpybonpoBogam KBapTMpbl OTOMUTENbHble
npubéopbl AOMKHbI NMPUCOEANHATLCA Yepe3 3anopHylo apmMarty-
py: KnanaHbl 3anopHo-npucoeanHuTenbHble Tuna RLV-KS wnn
RLV-KD; knanaH 3anopHbii pagnaTopHbit RLV; 3anopHble Knana-
Hbl B KOHCTPYKLMMN MPUCOEANHUTENbHO-PEryNpyoWnX rapHu-
Typ RTR-K n VHS.

33
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Puc. 39. ABToMaTM3MpoBaHHasA ofHOTPYOHasA BepTMKanbHaa cMcTeMa OTOMIEHNA.

a— c 8epxHeli nodaroweli Mazucmpasnbio

§ T )
4 RTR-G
I RTR-G
AB-QM
5 T2 )

8 — C HUXHUM pacnoJsioxeHuem mazucmpareu u n-06pa3HbIMU cmoAakamu

6 — ¢ HuXxHel nodaroweli Mazucmparnsio

5 T2 )
q
RTR-G
AB-QM RTR-G
5 T )

RTR-G
< >
RTR-G ~ RTR.G

RTR-G AB-OM
v v
§ m §
§ T2 )

Yactb yctponcTs (RLV, RLV-KD n VHS), Kpome oTkntoueHna no-
KanbHoro npubéopa ot Tpy60npoBOAOB, MO3BOAAIOT C/INTb U3 HEFO
BOAY Yepes LUaHT.

2.10. OgHOTpPY6HbIE CUCTEMbI OTONJIEHNSA

Lnpoko pacnpoctpaHeHHble B Poccn ogHOTPY6Hble cucTe-
Mbl OTOMMEHUA TaK)Ke MOFYT OCHallaTbCA pagvaTOpHbIMU Tep-
MOPEerynaTopaMmu C MPOXOAHbIMU PErynnpyowmumMi KnanaHamm
MOHVXEHHOTO TMAPABANYECKOTO COMPOTMBIIEHNA OObIYHOMO UC-
nonHeHna RTR-G (cm. cTp. 12-13) npu Hanuuum B y3ne 06BA3KM
oTonuTenbHOro npubopa 6arnaca (3amMmblKatoLero yyacTka) Mex-
Ly TPyOHBIMU NOABOAKAMM.

HnameTp RTR-G, Kak npasunio, NpuHMMaeTca Mo AunameTpy
NPYCOEANHNTENIbHBIX 3JIEMEHTOB OTOMMUTENIbHOro npubopa (na-
TPy6OKOB 1M NPO6OK), a AUAMETP 3aMblKaloLLEero yyacTka — Ha Ka-
6P MeHblLue (cM. Tabn. 23 Ha cTp. 42). Ans obecneyeHns Hambosb-
Lero 3aTekaHua BOAbl B OTONUTESNbHBIA Npubop uenecoobpasHo
nNpvHMMaTb AMameTp MOABOAOK K Mpubopy n Kannbp KnanaHa
TepMmoperynaTopa pasHbiMy 20 MM Npu AraMeTpe 3aMblKatoLero
yyacTka 15 mm.

[nAa OTKNOYEHNA N AeMOHTa)xa OTAe/IbHOro OTOMUTENIbHOIO
npunbopa Ha ero obpaTHOI NOABOLKE PEKOMeHAYeTCA yCTaHaBu-
BaTb MOJIHOMPOXOAHOW WapoBOW KpaH. MNpnMeHATb B 0AHOTPY6-
HOM cucTeme KnanaH Tuna RLV He cnepyeT, Tak Kak oH obnagaet
HEKOTOPbIM FMAPABANYECKM CONPOTUBIIEHNEM (LLAPOBON KpaH
NPaKTUYeCKN He NMeEeT CONPOTUBIIEHUS), N3-3a YEro CHU3NTCA 3a-
TeKaHue TeNIOHOCUTENS B OTOMUTENbHbIN NPYGOP 1 yBENNUNTCS
NOBEPXHOCTb ero Harpesa.

Ha cTosikax ofHOTPYOHbIX CUCTEM OTOMJIEHNA JOJIXKHbI Nped-
yCMaTpuMBaTbCA 3aMOpPHO-CNYCKHaA apmaTypa 1 aBTomaTuyeckmne
6anaHcnMpoBOoYHble KnanaHbl Tuna AB-QM (puc. 39). Moaaepxneasn
B CTOAAIKAX CMCTEMbI MOCTOAHHBIN PACXOA TEMNOHOCUTENA, 3TN KIa-
naHbl obecneyrBaloT aBTOMaTUYECKYl0 rMapaBnuyeckyto 6anaH-
CUPOBKY CTOKOB MeXay COB0A.

B opHOTpy6HOW cucTeme oTomnieHWAa npu cpabatbiBaHUK
TEPMOPETYNATOPOB Ha OTOMMUTENbHBIX MpMBopax MOBbILAET-
cA TemnepaTypa TennoHocuTena B cToAkax. [pm 3Tom mmeroT
MeCTO neperpes BO3fyxa B MOMELLEHMAX W Mepepacxoq Te-
nnoBon sHeprun. Kpome TOro, 3aBbllleHMe TemnepaTtypbl Te-
NIoOHOCUTeNA, BO3BpaLlaeMOro B TerJoByl0 CeTb CUCTEMbI



Puc. 40. PeweHuns Danfoss no nosbileHnto 3HeprosdpeKTMBHOCTN OAHOTPYOHbIX CMCTEM OTOMAEHNA.

a - ¢ KOMOUHUPOBAHHLIMU 6AIAHCUPOBOYHLIMU KilanaHamu AB-QM + QT Ha cmosAkax cucmembl omonJieHus

6 —3JIeBKMPOHHAA cucmema peayiuposaHusa memnepamypbel menJioHocumeJsisa Ha 8bIX00€ U3 CMOAKO8 cCUCMeMbl 0MonJieHuUs!

Zz-a TR -

1 — asmomamuyeckuli 6anaHcuposoyHsIl knanaH AB-QM;
2 — mepmo3nekmpuyeckud 3nemeHm QT;

3 — mepmosnekmpuyeckuti npugod TWA-Z;

4 — memnepamypHbili 0amyuk ESM-11;

5 - koHmponnep CCR3

LileHTpann30BaHHOroO TennocHabxeHnaA, CHKaeT 3GGeKTUBHOCTb
paboTbl TEMNO3NEKTPOCTAHLNN.

[ns 3HeprocbepexeHUss U ONTMMM3aUMM PaboOTbl CUCTEM
LieHTPann30BaHHOrO TEMIOCHAGXKEHUA Ha CTOSIKAX OAHOTPYOHOM
CUCTEMbI OTOMJIEHUS LieNecoobpa3HO YyCTaHaBNMBaTb aBTOMaA-
Tuyeckme 6anaHCUMpPoOBOYHble KnanaHbl AB-QM, foocHalleHHble
TepmocTatmyeckumm snemeHtamm QT (puc. 17 n 40, a), KoTopble,

Takum obpa3om, npeBpallaloTca B PerynaTopbl TemnepaTtypbl
NPAMOro AencTBuA. OTU YCTPOWCTBA NOALEPXKMBAIOT Ha 3ajaBa-
€MOM MOHWXXEHHOM YPOBHe TemnepaTypy TeNIOHOCUTENA, BbIXO-
LALLEero U3 CTOAKOB CMCTEMbI, U OFPaHNYMBAIOT €ro Pacxoj B npe-
[enax pacyeTHOro 3HayeHus.

Ona 6onee CylWwecTBEHHOW 3KOHOMUU TEMJOBOW 3Hep-
MM ecTb BO3MOXHOCTb C MOMOLbIO 3/IEKTPOHHOW CUCTEMDI
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perynupoBaHna OCyLeCcTBNATL NMOAAEPKaHUe TemnepaTypbl Te-
NNOHOCUTENA Ha BbIXOAE U3 OQHOTPYOHbIX CTOAKOB CUCTEMbI OTOM-
JIEHNs1 B COOTBETCTBUM C TEMMNepaTypPHbIM OTONUTENbHbIM rpadu-
Kom. Takas cuctema (puc. 40, 6) cocToUT M3 yCTaHABMBAEMbIX
Ha cTosiKax 6anaHCMPOBOYHBIX KnanaHoB AB-QM (1) ¢ HopmanbHO
OTKPbITbIMU (MPY OTCYTCTBMMN HANPAXKEHWA) TEPMOINEKTPUYECKN-
mu npusogamm TWA-Z (2) Ha 24 B nocT. TOKa., JaTYNKOB TemMnepa-
Typbl (3), Hanpumep, Tna ESM-11 1 ynpaenswowero perynatopa
(koHTponnepa) CCR3 (4). MogpobHel ¢ NOAOOHOW SNEKTPOHHOMN
CUCTEMOWN PerynmpoBaHmNA MOXHO 03HAaKOMUTLCA B CreLnanbHOm
TEeXHMYECKON foKyMeHTaumu, npegoctasnaemont OO0 «[aHdpocc»
no UHAMBUAYaNbHbIM 3anNpocam.

MprMeHeHVe pagnaTopHbIX TEPMOPETYISTOPOB B OAHOTPYO-
HOW cucTeMe oTomnneHns TpebyeT obsA3aTenbHOM aBToMaT3auum
TENAOBOro BBOAA B 34aHUN ANA NCKITIOYEHNA 3aBbllIEeHNs Temre-
paTypbl TEMOHOCUTENSA, BO3BPALLAEMOrO B TENNIOCETb.

3. Pacuert dBTOMAaTU3NPOBAaHHDbIX
cancTem oTonneHunA

3.1. O6wme nonoKeHna

TennornppaBnuyeckmin pacyet cUcTeM OTOMNIEHMA 3aKJ/loYa-
eTcA B Bbibope TpebyeMbix MOBepXHOCTEN OToNUTENbHbIX NPU60o-
poB 1 ArameTpoB TpybonpoBogoB AnA obecneyeHns pacyeTHbIX
TemnepaTyp BO3Jyxa B MOMeLleHNAX 30aHUA.

MpUHUMNbI 1 MeToAbl pacyeTa aBTOMATU3UPOBAHHBIX CMCTEM
OTOMNEHMA HECKONBbKO OTINYAIOTCA OT TPAANUMOHHbIX. [TprMeHe-
HMe CpeACcTB aBTOMATM3aUMM HaKafblBaeT OTMNeYaToK Ha BbIbop
NCXOAHBIX MapaMeTPOB CUCTEMbI 1 TEMNIOHOCUTENS, TpebyeT yye-
Ta He TOJIbKO PACUYeTHOro pexunma paboTbl CUCTEMbI OTOMMIEHN A,
HO 1 ero gnHamMukK. Pacuet gononHsaeTcs npoueccom onpeaerse-
HMA HaCTPOeK aBTOMATMYECKMX YCTPOMCTB, a MPOeKTHaA AOKY-
MeHTaLuMA — ero pesysbTaTamu.

BmecTe c Tem pacueT aBTOMaTU3UPOBAHHbIX CUCTEM MOXET
BbINONHATLCA C MEHbLLE TOYHOCTbIO, TaK Kak Mpnbopbl aBTOMAaTU-
Kun camu, 6e3 BMelLaTesIbCTBa YesloBeka, AOBeAYT NapameTpbl cu-
CTeMbl 1O HY>KHbIX KOHANLNIA, MPUYEM He TOJIbKO B pacyeTHOM pe-
XKMMe, HO U B NTo6OM TeKyLleMm. B pesynbraTe ynpolyaeTca npouecc
NPOEKTUPOBaHUA CUCTEM U COKPALLAETCA BPEMA Ha BbIMONHEHNE
npoekTta. Mano Toro, aBTomaTKa No3BOAeT HUBENNPOBaTb BO3-
MO>Hble B MpoLiecce NPOEeKTUPOBaHMA 1 MOHTa)a CMCTeM OLWnNG-
KU, @ KaUeCcTBO CUCTEM MOBbILIAETCS.

TennornpgpaBnuueckmin  pacyeT aBTOMATU3MPOBAHHbBIX CU-
CTeM C NpYIMeHeHreM aBToOMaTUYeCcKnx ycTpoincTs Danoss peko-
MeHAYeTCA BbINONHATb C NPUMEHeHVeM KOMMbIOTEPOB MO MpPo-
rpamme «[aHdpocc C.O0.», npeactaBnaeMon komnaHuen «JaHpoce»
6ecnnatHo. Hebosnblume cucTeMbl OTOMMEHUA NIerko paccumTaTb
1 BpyuHyto — 6e3 noTepb BpeMeHM 1 KayecTBa.

3.2. TennoBom pacueTt

OnpepeneHrie MOBEPXHOCTU HarpeBa OTOMUTENbHbIX MpPuU-
60pOB MPOM3BOAMTCA OObIYHBIMK CMOCOH6aMU C 06A3aTeNbHbIM
YUYeTOM OCTbIBAHUA TEMNOHOCUTENA B HEN30MPOBAHHbIX CTOAKAX
CUCTEM, KOTOPOE B MHOTO3TaXKHbIX 3[aHNAX BeCbMa CyLLeCTBEH-
Ho. TaK, B CTOAKaX ABYXTPYOHbIX CCTEM OTOMJIeHUA 3[aHWI Mo-
BbILLEHHOW 3TaXXHOCTU (bonee 10 3Taxel) TeNNOHOCUTENb MOXET
OCTbIBaTb MNPV €ro ABMXKEHUU OT MepBOro A0 NOCieAHero sTaxa
Ha 10-15 °C.

B pacueTax Tpebyemorn NoBepXHOCTU HarpeBa OTOMUTENbHbIX
nprbopoB OAHOTPYOHbIX CMCTEM YUYacTBYeT KO3bbULIMEHT 3aTeKa-
HUA a (OTHOLIEeHMe pacxola TEMIOHOCUTENSA, 3aTeKaloLlero B npu-
60p, K 0bLemMy pacxogy B cTosKe). [lpu ycTaHOBKe nepep otonu-
TenbHbIMY NPUBopPaMn TEPMOPEryNATOPOB CrieflyeT UMeTb B BUAY,
YTO KO3OPULMEHT 3aTeKaHNA O CTAHOBUTCA 3HAUUTENBHO HUXKE,
YyeMm Npu NCMONb30BAHUN TPAAVLNOHHON PYUYHON perynupyioLlei
apmaTypbl (Hanpumep, 0,3 no cpaBHeHuto ¢ 0,5).

KoadduumeHT 3aTekaHna a onpepenaeTca B Xxofe ruapasnu-
YeCKoro pacyeta OAHOTPYOHON CCTEMbI OTOMEHUS (CM. HUXKeE).

3.3. mppaBnnyecknin pacuer

Llenb rugpaBnuyeckoro pacyeta noboi cuctembl oTornne-
HUA — ruAapaBnnyeckans 6GanaHcMpoBKa («yBsA3Ka») Tpybonpo-
BOJHOWN CETU ANA pacyeTHOro pacrnpepeneHvsa TennoHOCUTENA
o BCEM OTONUTENIbHbIM NPUBOPaM CUCTEMDI.

B otnnume oT pacuyeta TPagULMNOHHBIX CUCTEM «YBA3Ka» M-
[PaB/IMYECKMX COMPOTMBNEHUIN OTAENbHbIX KOMel aBToOMaTu3u-
POBaHHOW CUCTEMbl MPOU3BOAUTCA B OCHOBHOM 3a CUeT BblOO-
pa Kanubpa U HacTPOeK aBTOMATMYECKMX YCTPOWCTB C yyeToMm
CONpoTMBAIeHMA TPYy6ONpoBOAOB 3afaHHbIX WU Ha3HaYeHHbIX
AnameTpoB.

OnpepeneHne conpoTMBneHnsa TpyboONpoBOAOB CUCTEMDI
OTOMJIEHVA N ee 3/IEMEHTOB MOXEeT BbINOMHATLCA C UCMONb30Ba-
HMEeM M3BECTHbIX Tabnuu AnA rmapaBiMyeckoro pacyeta — Kak
cymmbl (RL + Z).

OfHaKo, yunTbiBas BO3MOXHOCTb NPOBeJeHNs pacyeTa aBTo-
MaTV3UPOBaHHON CUCTEMbI C MEHbLLEN TOYHOCTbIO, yRoOHee NoJsib-
30BaTbCA XapaKTepUCTUKaMU rMapaBaMyeckoro ConpoTuUBAeH A
OTAENbHbIX ee 3nemeHToB (S - 10%) B Ma/(kr/u)2. OTa BeNMUMHa CO-
oTBeTCTBYeT notepe AasneHua (Ma) npu pacxoge Boabl Yepes sne-
MeHT ceTu, paBHom 100 Kr/u.

Mpn dakTyeckom pacyeTHOM pacxofe BOAbl MoTepA AaB-
NeHuA B 3N1leMeHTe TPyO6OoNpOBOAHONM CeTM C 3ajaHHON XapaKkTe-
PUCTMKON rMAPaBANYECKOrO COMPOTMBEHUA PaCcCUMTbIBaeTCA
no ¢opmyne:

AP=(S-104)'(%)2: @

rae AP — noteps gasnexus, MNa;

(510%) — xapaKTepucTViKa r’MapaBANYeckoro ConpoTuBe-

Hus, Ma/(kr/u)%;

G — pacyeTHbI pacxof BoAbl, Kr/u.

[Mpn nocnepgoBatenbHOM coefuHeHun N 3nemMeHTOB ceTn
ee o0las XapaKTepucTuka ruapaBanyeckoro ConpoTUBEHNUA
¥(5-10%) paBHa:

3(S-10%) = (5-10%); + (5-10%), + ... + (S-10%)y. 3)

Mpu napannenbHom coegMHeHUN OOLWAA XapaKTepUCTU-

Ka ruppasnuyeckoro conpotusnenus Y (S-10%) onpepensetca
no ¢opmyne:

1 1 1

= + +
VE(5-10% V5(5-10%); V3(S-10%),

r—1— @
\/z(s-1o4)N

XapaKTepuCTVKY rMapaBanyeckoro ConpoTmBieHns o6blYHO
NPUHMMAIOTCA MO CMPABOYHON NUTEpaType, a TakKe MOryT ObITb
BbIYMCEHbI C UCMOJIb30BaHUEM [JaHHbIX, MPUBELEHHbIX B NPUIIO-
»KeHun 3 (cTp. 55).

Mpwu 3ToM XxapaKTepmncTnKa CONPOTUBNEHMNSA SNemMeHTa Tpybo-
NPOBOJHOW ceTn byaeT paBHa:

- yuacTka Tpy6bl gnuHoii L, m,— (5104 = L:(5-10%)

. L=1m’
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— yCTpoWicTBa € KO3bOULMEHTOM €ro MEeCTHOrO COMpPOTUBIEHUS
{—(S10%; = C-(S-104)H.

B coBpemeHHOI npaKkTuKe rnapaBAnNYecKUin pacuyet Tpy-
60OMPOBOAHBIX CeTell MPUHATO BbIMOMHATL C WCMNONb30BaHNEM
BE/IMYNH YCIIOBHOW MPOMYCKHOW CNOCOBHOCTM ee 3nemeHTOoB K|
B (m3/u)/6ap °°.

MpuMeyaHie. [J/18 coKpaweHus HaNUCaHus eduHuya usmeperus K,
0603HaYaeMcs Kaxk mM>/4.

YcnoBHasi MponyckHaa cnocobHocTb K, cooTBeTcTBYET pac-
X0y BOAbI Yepes 3feMeHT ceTu B M3/4 Npu nepenaae AaseHuit
Ha Hem B 1 6ap (puc. 41).

Puic. 41. YcnoBHas NponycKHas CnocobHOCTb aeMeHTa.

P, =16ap

l P, =06ap

G, M3/y4

PeanbHaa noteps paeBneHusa AP npu pacyeTHOM pacxope
BOJbl Uepes 3fieMeHT TPY6OrNpOBOAHOW CETU 1 ero 3ajaHHON Npo-
MYCKHOW CNOCOBHOCTM paccunTbiBaeTcs no dopmyne:

AP= (%)2, 5)

roe AP — noteps faBneHus B 6ap;

K, — nponycKkHas cnocobHOCTb B M3/u;

G — pacyeTHbIi pacxof Boabl B M3/u.

Mpwn napannenbHoMm coeanHeHun N 31eMeHTOB ceTu ee 06-
Las NponyckHasa cnocobHocTb K, paBHa:

YK, =Ky + Ko + ..+ Ky (6)

Mpw nocnepoBaTeNibHOM coeanHeHUK o6Las MpPonycKHas
cnocobHocTb K, onpepensetca no gopmyne:

12 =12+12+ +12' 7)
ZKV KV1 KVZ KVN

YunTbIBasA CIOXKHOCTb 3aBUcMmocTeld (4) u (7), npu cnoxeHnn
nocnefoBaTeslbHO COEAUHEHHbIX 3IEMEHTOB TPy6OMpPOBOAHON
ceTu uenecoobpasHo onepupoBaTb BenuurHamu (5-10%), a mpw
CJIOXEHWM NapannesibHbIX 31eMeHTOB — 3HaueHuamn K,

[lns nepeBopa oHOW BeIMUMHbI B IPYTY MOXXHO UCMOJb30-
BaTb Criefytolune 3aBUCUMOCTH:

_ 1000 (8)
Ky | (5-10%

(s.1o4)=":(—°2°. ©)

\'

mnnn

Pacuem 08yxmpy6Hbix cucmem omonJieHus ¢ paouamopHbIMu
mepmopezynamopamu

lMopaBnuuecknin pacyeT ABYXTPYOHOIN CUCTEMbl OTOMJIeHNA
C TEpPMOpPErynATopamMu 3akyaeTcs B yBA3Ke NOTEPb AaBleHNA
B NapasnnenbHbIX LMPKYIALNOHHbBIX KONbLaX OTHOCUTENIbHO TOUKN
€O CTabUNM3NpPOBaHHbBIM pacrosiaraemMbliM HaNmopPOM.

Takol TOUKOW MOTYT 6bITb:
— BbIxof 06LMX TPYy6ONPOBOAOB M3 TEMNOBOrO NYyHKTa UM NMHAN-
BMAYaNbHOW KOTENIbHOW, eCi MeXAY 3TON TOUYKOW U pajuaTtop-
HbIMV TEPMOpPErynaTopamMmmn oTCyTCTBYIOT fpyrie aBTomaTmyeckme
perynupyioLime yCTponcTBa;
— oTaenbHble BETBU CUCTEMbI OTOMNEHMA MOCie NpeayCcMOTPeH-
HbIX Ha HMX OOWUX ANA psfa CTOSAKOB PerynsaTopoB nepenaga
NaBNeHUN;
— XBOCTOBbIE YYACTKUN ABYXTPYOHOrO CTOSAKA, rie YyCTaHOBJIEHHBIN
aBTOMATUYECKUN 6aNaHCMPOBOYHbIN KnanaH nogaepkmBaeT no-
CTOAHHBIN Nepenag gaBneHni;
— KONNEeKTOpbl MOKBAPTUPHON CUCTEMbl OTOMNIeHWA, FAe nepeq
HUMUW MPUCYTCTBYET aBTOMATUUYECKNN 6anaHCMPOBOYHbBIV KNanaH.

[nppaBnuueckan yBA3Ka Konew, OCyLLeCcTBAAETCA NyTemM pac-
yeTa TpebyeMoro ana 3TOro CONPOTMBIEHNA KflanaHa Tepmope-
rynatopa RTR-N 1 3aTem Bbibopa UHAEKCA €ro HAaCTPOWKM Mo Be-
NNYVHE HEOOXOAMMOW MPOMYCKHOM CNOCOBHOCTY, ONpefeneHHo
c ncnonb3oBaHuem Gopmynbi (5).

Mpumep

[aHbl ABa NapannenbHO NPUCOeANHEHHDIX K KONIeKTOpY Mo-
KBapTMPHOW cncTembl oTonneHunsa pagmnatopa N2 1 n N2 2 ¢ Tepmo-
perynatopamu RTR-N15 (puc. 42).

Mexxpy Konnektopamy aBToMaTM4yecKnM 6anaHCMpPOBOYHbIM
K/lanaHOM MOAAepXMBaeTCA MOCTOAHHbIM nepenag AaBneHuin
AP, = 15000 MMa. mapasnnyeckoe conpoTMBieHne paamnaTopa
N2 1 n TpybonpoBopos kK Hemy AP = 3000 Ma npu pacyeTHOM pac-
xone TennoHocutensa Gy = 35 kr/u (0,035 m3/u), a pagmnatopa Ne 2
¢ Tpybonposogamm — AP, = 1000 MNa npu pacxoge G, = 65 Kr/u
(0,065 m3/u).

Puic. 42. [1Ba paguatopa, napaniefnbHo NpUcoeauHEHHbIX K KONeKTopy
MOKBAPTMPHOMN CUCTEMbI OTOMJIEHNS.

N2 2

Heob6xoaumo onpegennTb HACTPOMKU TEPMOPErynsTopos
ANA YBA3KM JaHHbIX Konel.

PeweHne
1.  PaccuntbiBaem
TepMOperynaTopos:

TpebyemMoe COMPOTMBAIEHME  KJlanaHOB

AParry = AP, — AP, = 15000-3000 = 12000 Ma (0,12 6ap),
APRTRZ = APK — APZ =15000-1000 = 14000 lNa (0,14 6ap)
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2. Onpepensiem Heob6XxoAVMYO MPOMYCKHYIO CMNOCOOHOCTL Knana-
HOB, ncnonb3ya opmyny (5):

0,035
K, =——==0,1m3/u,
V170,12

0,065
K,,=—~——== 0,17 M3/u.
27014

3.3 T1abn. 3 (cTp. 12) HaXO4MM MHAEKCHI HACTPOWKM KnanaHoB Tep-
moperynatopos RA-N15:

HacTponku Takke mMoryT ObiTb HaleHbl MO HOMOrpammam
kaTanora [15] no 3HaueHMAM pacyeTHOro pacxoga u Tpebyemoii
roTepe fjaBneHna B KnanaHe 6e3 pacyeta K.

Mpu BbIGOPE HACTPOWNKN HEOOXOAMMO MPUHUMaTb GVKaii-
wee Gonbliee 3HauyeHve. KnanmaHbl Tepmoperynatopos RTR-N
JaloT BO3MOXHOCTb yCTaHaB/IMBaTb CPEAHIO BeNYNHY MeXAay
LenbiMn 3Ha4YeHUAMN HacTPOoeK, Hanpumep: 3,5, 5,5 1 ap.

He cnegyet nprvHmMmaTb nHaeKcbl HacTponkm RTR-N meHee 3
13-3a OMACHOCTM 3aCOPeHuA KnanaHoB. [1nA oTheNbHbIX Tepmo-
perynaTopoB B CUCTEME OTOMIEHUA C «HU3KMMMK» 3HAYEHUAMU
HacTpoeK fonycKaeTcA NPUHATb HacTpolKy 3. Ecanm npu pacuete
cucTeMbl 60NBLIMHCTBO KJflanaHOB OKa3anncb C HAaCTPOMKamu Me-
Hee 3, HeO6XOANMO CHU3WTL Mepenaz AaBeHN Ha HUX C yYeToM
MUHUMANbHO [OMYCTUMbIX 3HaueHWUi MO0 YBENMUUTL PACXof
TEnJOHOCUTENA B CUCTEeME MyTeM U3MeHeHNA nepenaga ero Tem-
nepatyp. MNpu rapaHTUPOBaHHOW YMCTOTE TensoHocuTensa (Ha-
nprvMep, B HeGOMbLIMX CUCTEMAX OTOMJIEHMS NMPU HE3aBUCMMOM
NprYcoeauHeHN K TEMIOBOW CETY) MOXHO NPUHUMATb JtoOble 3Ha-
YeHUA HaCTPOoeK.

YBfi3Ka CTOSIKOB CUCTEMbI OTOMJIEHNA MeXAY CO60I pacueToM
He NPOM3BOANTCA, @ BbINOMHAETCA aBTOMATUYECKUMY 6anaHcmpo-
BOYHbIMU KnarnaHamm B npoLecce Ux paboTbl.

[naBHoe, uTo TpebyeTcAa BLINONHWUTL B Hayane rugpasnnye-
CKOro pacyeTa [BYXTPYOHOW CMCTeMbl OTOMNeHNA,— 3TO 3afaTb
nepenagamv JaBNeHUN Ha OTAENbHbIX ee 3nemeHTax (KnamaHax
TepMoperynaTopoB 6anaHCMPOBOYHbIX KnanaHax, Tpybonposo-
Aax) v onpefenvTb Tpebyemblii HaNop 1A BCel CUCTEMbI Ha OCHO-
BE HVXKeCneayoLWmx NofoxeHnin (puc. 43).

Puc. 43. Cxema pacnpefeneHus notepb JaBleHnA B S1eMeHTax BepTu-
KaJlbHOW [1BYXTPYOHOW BepTMKaJIbHON CUCTEMbI OTOMJIEHUA.

ii APgTR
APct
- N
L L

1 7 7

APc

BepmukaneHas 08yxmpy6bHas cucmema

1. MoTepa paBneHuA B KnanaHe Tepmoperynatopa AP BepTuKasb-
HOW CUCTeMbl JOMKHa ObiTb He MeHee 2-AP, 1 nexaTtb B Auana-
30He ot 10000 go 25000 lMa. MakcMmanbHOe rpaBUTaLMOHHOE
(ectectBeHHOe) paBneHne AP, B [la mMoxeT ObITb paccuMTaHo
no ¢opmyne:

APe=H-APg 1y (10)

rae H — BbicOTa pacrnonoXeHnsa cCaMoro BEpXHero OTonuTenbHo-
ro npubopa Haj HMKHUMY Pa3BoAALLMMM TPYy6onpoBoaAamMu
CUCTEMbI B M;
AP, 1\, — ecTecTBEHHOe AaB/lIeHNe NPu BbICOTE Pacronoxe-

HUsi Nprbopa, paBHo 1 M, B lNa, KOTOPOE MOXKET ObITb NpPU-

HATO Mo Tabn. 18.

OrpaHunyeHune APgrg = 2-AP, rapaHTupyeT rugpasBianyeckyto
YCTOMUMBOCTb CUCTEMbl OTOMJIeHWA [axe npu 6e3gencTsumn
WA OTCYTCTBMM TEPMOCTAaTUYECKMX SNeMEHTOB Ha KnamnaHax
TepMOpPerynaTopos..

HuxHAA rpaHuua APprg = 10000 Ma obecneunBaeT pabo-
TY TepmoperynAaTopos B ONTWMajbHOM peXume, a BepxXHAA
APgrp = 25000 Ma — umx 6ecwymHyto paboTy mpu BO3MOXHOM
yBeNMYeHN rpaBMTaLMIOHHOrO JaBNeHNA OT CPeAHero 3HayeHus,
YUUTbIBAEMOrO NP pacyeTe CUCTEMbl OTOMMIEHNA, AO MaKCMasb-
HOW BENNYUHDI.

B ncknoumTenbHbIX CATyYaax H/XHUIA Npefen notepu faene-
HWA B KJlanaHe TEPMOPErynsTopa MOXeT ObITb CHVXeH o 7000 Ma.
Mpy HeBO3MOXKHOCTN 06ecrneumnTb yKasaHHoe TpeboBaHve cregy-
eT U3MeHUTb NapameTpbl TEMIOHOCUTENA B CUCTEME OTOMMIeHNUA.

Ecnun B cucteme otonneHna CTOAKM Pa3HOW BbICOTbI, TO PeKOo-
MeHAYeTCA NPUHMMaTb OJVNHAKOBYI0 MUHMAaMbHYI0 NOTEpPIO AaB-
NIeHNA BO BCeX KnanaHax TepMOpPEerynaTopoB Ha YPOBHE, KOTOPbIi
AUKTYeT Hanboree BbICOKOPACMONOXEHHbIN OTOMUTENbHBIN NPW-
60p cucTembl.

2. PekomeHpayeTCA NoTepu AaBNIEHNA B MEX3TaXKHbIX y4acTKax CTO-
AKa AP ; BbicoTom h, M, npnbnuxatb K BenuunHe 0,4-h-APg,, 1 Npn
3TOM YCNOBMM BbIGUPATb NX ANAMETP.

B 3TOM cnyuae rpaBMTaLMOHHOE AaB/IeHVe B pacyeTe He yya-
CTBYeT, Tak KaK KOMMeHCMpPYeTCA COMPOTMBAEHNEM CTOAKa U Ha-
CTPOVIKM KnanaHoOB TePMOPErynaATOpOB MO pPa3HbiM 3dTakam
y OTONUTENbHbIX NPUOGOPOB C PaBHLIMU Harpy3Kamm MOryT cTaTb
O[IMHAKOBbIMW, 4TO YOOHO NPU HanajKe cMCTEMbI.
3.MoTepu faBneHnA B 6anaHCMPOBOYHbIX KflanaHax [JOSIKHbI ObITb
paBHbl:

- B py4yHom KnanaHe ASV-M APpgk = 3000 MMa;

- BaBTOMaTNyeckoMm KnanaHe ASV-PV APpgk — He MeHee NpuHATON
noTepu AaBneHuna B KnanaHe Tepmoperynatopa (APpagk = APga),
HO He MmeHee 10000 lMa.

4. CooTHOLIEeHNe NnoTepb AaBfieHNA B Pa3BOAALLEN MarncTpanm
N cTosKe:

APPM/(APRA + APcT + APBK) =0,3/0,7.

APpy

APpy

Ta6bnuua 18. 3HaueHus AP,

elm

npwv pasNyHbIX NapaMeTpax TeMnIoHoCUTeNs

t1 _t2

95/70

90/70

85/70

85/65

85/60

80/70

80/65

80/60

APe‘] I MNa

159

122

90

17

143

59

86

112
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5.TugpaBnnyeckoe conNpoTMBEHVE FOIOBHON MarncTpanm cucre-
Mbl APy, Ma:

APy =(100-150) - 3L,

roe YL — cymmapHas AnvHa nogatoulero n obpaTtHoro Tpyb6onpo-
BOAOB B M.

B Tabn. 19 npuiBegeH OPUEHTUPOBOYUHBIN pacronaraembiii
Hamnop AnA aBTOMATU3MPOBAHHOW BePTUKanbHOW ABYXTPYOHON
cUCTeMbl OTOMJIEHMSA XINOro 3AaHNA (6e3 yyeTa noTepb AaBneHns
B FOJIOBHOW MarmcTpanu oT BBOAa A0 NepBOro CToAKa W 3anaca)
npun pacyeTHbIX TemnepaTtypax TennioHocutensa 95/70 °C.

[vameTpbl pa3BoOAALMX MarmcTpanbHbix Tpybonposonos
N CTOAKOB MOTYT ObITb NMPUHATbI NMPY CKOPOCTY ABVXKEHWUA TEM0-
HocuTenA B HUX v =0,25+0,8 m.

lopuzoHmanvHasa 08yxmpy6Has (nokeapmupHas) cucmema
omonseHus

Mpu NpoeKkTNPOoBaHUN NOKBAPTUHBIX CUCTEM OTOMMEHNA He-
obxoanmo nopobpaTtb o6opynoBaHUe ANA Y3/10B BBOAA, BbIOpaTh
HaCTPOWKN aBTOMaTMYECKUX PEerynaTopoB, paccuntaTtb Tpebye-
Mble nepenagbl AaBfeHNU B TOUYKaxX NPUCOEMHEHUA Y3/I0B K Ma-
rMCTpanbHbIM TPy6OoMpoBoAam (CToAKaM) 3aaHNs.

Bbi6op ArnameTpa aBTOMaTMYECKOro 6anaHCMPOBOYHOTO Kila-
naHa ASV-PV n pacxogomepa TennocuyeTyrka cneayeT BbINOMHATbL
ncxonA 13 NoTepb AaBneHUA B KaXKAOM 13 HUX B npedenax 5 klla.
[lns 35TOro MOXHO MCNONb30BaThb AaHHble Tabsn. 20 1 21. lnameTpsl
Tpy6 1 apMaTypsbl (LWAPOBbIX KPaHOB 1 GUILTPOB) Y3708 BBOAA
peKkomeHAyeTcs NPUHMMaTb MO AMAMeTpy aBTOMaTUyeckoro 6Oa-
NTAHCMPOBOYHOIO KnanaHa, Ho He MeHee 20 MM (YC/IOBHbI MPOXOpA,
pacxofomepa TennocyeTumKa MoxeT 6biTb Ha Kannbp MeHblue).

MuHUManbHO HeobxoAWMbIV nepenaj AaBNeHUn B Maru-
CTpanbHbIX TpybonpoBoaax nepen KBapTUPHbLIM Y3/IOM BBOAA
CKnafblBaeTcA U3 rMapaBanyeckmx COnpoTUBIIEHNIA €ro 3NeMeH-
TOB 1 MOLAEPKMBAEMOrOo aBTOMATUYECKMM 6anaHCUPOBOYHbBIM
knanaHom ASV-PV nepenapa Ha cucteme OTOMAEHUA KBapTUPHI.
Mpn s3ToM nepenap AaBneHuin Ha camom ASV-PV B pacueTHom
pexrmMe nprHUMaeTcsa paBHbimM 15 KIMa. B 3Tom cnyuyae knanaH 6y-
aet umeTb K, = 0,6-K,s, HAXOAACH B NPUKPbITOM MONOXEHUM, YTO
NO3BONUT MOAAEPKMBaTb UM nepenajg AaBNeHWA Ha KBapTup-
HOW CUCTeMe OTOMAEHUNA C TOYHOCTbIO 5%. V3nuwHme Hanopbl

Ha GnuM3nexaluyx K TernioBOMYy MYyHKTY KBApTUPHBIX CMCTEMaXx
«cpe3aTca» 6anaHCMPOBOUYHBIMU KiarnaHaMu B PeXUMe UX aB-
ToMaTuyeckon paboTbl. GakTUUecKe CONPOTUBIIEHMS LLIAPOBBIX
KpaHoB, ubTpa U pacxofomepa TernnocyeTymka MoryT ObiTb
paccumMTaHbl € KCnonb3oBaHem popmyn npunoxeHna 4 npu K
YCTPOWCTB, B3ATbIX U3 MpUoXeHus 1.

[na obecneyeHna Ha TepmoOperynaTopax OTOMUTENbHbIX
npubopos nepenaga AasneHuii okono 10 klMa 6anaHcMpoBou-
Hble KnanaHbl ASV-PV gonHbl 6bITb HACTPOEHbI Ha NofAep KaHune
OAMHAKOBOrO [NA BCeX KBAPTUPHBIX CUCTEM MNepenaja AaBneHunn
Ha ypoBHe: 15 Klla — npwu ycTpoiicTBe UHAMBMAYaNbHbIX Y3/10B
BBofAa 1 20 KlMa — npwu rpynnosbIX y3niax.

lnapaBnuueckasn yBsizka LMPKYISALUOHHbIX KONel OTONuTesb-
HbIX NPUOOPOB KBapPTUPbI Mexay coboll ocyllecTBaseTCA BblOO-
|POM HaCTPOVIKYM KnanaHOB PaanaTopHbIX TepMmoperynaTopos. MNpu
nepenage AaBfieHN Ha KnanaHe Tepmoperynatopa RTR-N 8 unun
10 KlMa ero HacTporKa MOXeT 6bITb BbIMOJIHEHA C NCMONb30BaHN-
em MpunoxeHnsa 2.

MpyMeHeHe WHAMBMAYaNbHBIX Y3/10B BBOAA MONHOW 3a-
BOJCKOWN roTOBHOCTM B cocTaBe Wwkados LWKCO-1 (cm. cTp. 32-33)
C YCTaHOBJIEHHbIM B HWX aBTOMaTUYeCKMM 6anaHCMPOBOYHbIM
KnanaHom AB-PM TpebyeT MHOro Nnoaxofa K NpoeKTUpPOBaHKIo Mo-
KBapTUPHBIX CUCTEM OTOMJIEHUSA.

O6opypoBaHue wkada LLKCO-T yHnduumposaHo, 1 nostomy
HeT HeobXxoaMMoCTU B ero nofbope. OHO MOXET HafieXXHO QYHK-
LMOHMPOBATb MpK O6LEM pacyeTHOM pacxofe TeryioHoCMTens
B KBapTMpHOM cmcteme ot 40 go 780 Kr/u.

Bbi6op moandukauum wkada (B1, B4 nnn B7) nponssogutcs
B 3aBMCMMOCTM OT BUAA Pa3BOAKU TPyOOMpPOBOAOB U Konuye-
CTBa MOAKJIIOYaeMbIX K Hemy oTonuTeNbHbix npubopos. Lkad
LLIKCO-1 B1 cnepyeT ncnonb3osatb Npu NepuMeTpanbHON pa3Boj-
Ke Tpy6onpoBoAoB B KBapTUPE BHE 3aBUCHMOCTY OT KOSIMYeCTBa
OoTONMMTENbHbIX MPUBOPOB, a WKadbl B4 1 B7 — npwu nyyesoii pas-
Boake. Mogudurkaumio wkada B4 pekomeHayeTca NPUMeEHATb Npu
yrcrie oToNUTeNbHbIX NPUGOPOB B KBapTMpe OT 2 10 4,a B7 — npn
KonmyecTse NpnbopoB. oT 5 fo 7. VicnonHeHye wKkadpa MoxKeT ObITb
npasbIM (MPUCOEAUHNTENbHbBIE WTYLEPbl CNpaBa) 1 neBbimM (npu-
coeanHUTeNbHbIE WTYLepbl cfieBa). Ero Bbibop onpepenserca B3a-
VIMHbIM PacrosioX)XeHVeM CTOsIKa CUCTEMbI OTOMIEHUS U KBaPTUPbI.

Ta6bnuua 19. OpreHTUPOBOYHBIN pacronaraemblii HaNop AJA OfHO30HHOW BEPTVKaJIbHON ABYXTPYOHOW CUCTEMbI OTOTJIEHNA C TEPMOPEryAaTopamMmn 1

aBTOMaTU4yeCKnuMmmn GaﬂaHCVIPOBO‘-IHbIMI/I KnanaHamu (663 y4yeTa conpoTnBneHna rofoBHOM MarI/ICTpaﬂI/I)

KonuuectBo aTaxen <10 11-15 16-20 >20
(BbicoTa 3aaHuA h, m) (<30) (33-45) (48-60) (>60)
(APc — APry), Ma 29000 43000 57 000 72000
Ta6nuua 20. Bbi6op yCNOBHOO NPoxo/a 6anaHCcMpPoBOYHbIX KnanaHoB ASV-PV, ASV-M(l) u USV-I"
,El,y KnanaHa, Mm 15 20 25 32 40 50
PacueTHbIn pacxof TennoHOCUTENA, Kr/y [o 360 360-560 561-900 901-1410 1411-2240 2241-4480

D ASV-PV 1 ASV-M — Ay =15-50 mm, ASV-I 1 USV-I — [, = 15-25 mm.

Tabnuua 21. MpegenbHblii Pacxof TEMIOHOCUTENA YePE3 PACXOAOMEP KBAPTUPHOIO TEMNOCUETUMKA

Tun cyeTumka

MNMpepenbHbIN pacxoA TensioHocuTensa anen, Kr/4, anA pacxopomepa ¢ J:ly/Gm,M

15/0,6 15/1,5 20/2,5
M-Cal Compact 447 270 680 1140
Sonometer 1100 460 1230 1770
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[napaBnnuecknin pacyet CUCTeMbl OTOMIEHNA NPY NCMONb30-
BaHUU wkados LLKCO-1 cBoautcs K BbIGOPY HaCTPOEK aBTOMAaTU-
yeckrx 6anaHCMpPOBOYHbIX KnanaHoB AB-PM B KBapTMPHBIX y3nax
BBOJa, pacyeTy nepenaja AaB/fieHUN Ha TepMOperynaTtopax oTo-
nUTenbHbIX NPUGOPOB 1 onpeleneHnio MMHUMaNbHO Heobxoau-
MO Pa3HOCTU AABMIEHNI B TOYKAX NPUCOE[MHEHNA Y3/10B K Maru-
CTpanbHbIM TPy6ONpoBOAam (CToAKaMm) 3aaHUA.

HacTtpoika AB-PM ycTaHaBnuBaeT pacyeTHbl pacxop Te-
NNOHOCUTENA B KBaPTUPHOW CUCTeMe OTOMNIeHMA Npy 3ajaHHOM
nepenage AaBfieHW MeXAY pacnpefeNMTeNnbHbIMA KONNEeKTo-
pamu wkada LLKCO-1. HacTpoliky cnepyeT BbibrpaTb no Tabn. 22
B Anana3oHe oT 30 go 809% npw nepenage faBneHNn Mexay Kos-
nektopamu AP, o1 10 fo 18 KlMa. MpuHMMaTh HaCTPOWKY BHe pe-
KOMeHAyeMbIX Aana3oHOB AOMYCKAeTCA, eC/IN PaCcUeTHbIN pacxog
OKa3blBaeTCA 3a NpefenaMu BblieNeHHOW B TabnuLe 30HbI.

Mepenagbl fgaBneHUn Ha TepMoperynaTopax onpeaenanTca
C y4eTOM NoTepb AaBfIEHNA B AeMeHTaX LMPKYIALMOHHbIX Konely
OTONUTENbHBIX MPUOGOPOB (3aMOPHBIX BEHTUNAX KOJEeKTOPOB,
Tpybonposonos v np.). [pn 3Tom noTepto fAaBNeHWA B ABYX 3amnop-
HbIX BEHTUNIAX KONNIEKTOPOB CiefyeT paccumTbiBaTb NCXOAA U3 UX
CyMMapHOW NPOMNyCKHO cnoco6HOCTY, paBHoA 1,2 M3/u.

Tpebyemasa MyHMManbHasA Pa3HOCTb AaBNeHU B Tpybonpo-
BOJAHOW CeT cUCTeMbl oTonneHua 3hanmna AP, nepen wkadpamm
LLIKCO-1 cknapblBaeTca n3:

+  MPUWHATOrO nepenaga AaBfieHUN Ha pacnpefenmTeNbHbIX KO-
nekTopax (Cm. Bblwwe);

+  MVHUManbHO HeobxoaMMoro nepenaga AaBleHUI Ha aBTO-
MaTnyeckom 6anaHcMpoBOYHOM KnanaHe AB-PM, paBHOM
16 kla;

+ noTepb JaBIEHNA BO BXOJHOM U BbIXOAHOM LUAPOBbIX KpaHax,
bunbTpe 1 pacxofomepe TemnocyeTyMKa, CyMMapHasa npo-
MNyCKHas cnocobHOCTb KOTOPbIX cOCTaBAAeT 5,38 m3/u.

Tpyb6onpoBoabl BHYTPU KBAapTWpPbl cieayeT BblbvpaTe npu
CKOPOCTU ABMXeHnA TennoHocuTena ot 0,15 go 0,5 m/c. Mpwn nyye-
BOW pa3BoOAKe peKoMeHAyeTCs NPUHMMaTb TpybonpoBoabl O4HO-
ro AnameTpa AnA BCeX OTOMMUTENbHbIX MPUGOPOB No HanbonbLuei
Harpyske.

MopAanok pacyeta HacTpoek KnanaHos B y3ne TDU.3
Pacuet HacTpoek y3na TDU.3 TpebyeT HecKonbko 60MbLumnx

ycunui, yem LUKCO-1. AnAa nonyuyeHusa TpebyembiX AaHHbIX HaM

noHagoburcsa:

+ onpependeTca KBapTMpHas cucTeMa OTOMEeHUA C Hanbosb-
LM FMAPaBANYECKM CONPOTHBEHEM

+ paccumTbiBaeTcA oblyee CONPOTMBIIEHME y3/1a C yYeTOM KBap-
TUPHOW CCTeMbl oTonNieHuA. [laHHoe 3HaueHue ruapasnuye-
CKMX MOTepb ABMAETCA HAaCTPOEYHbIM 3HayeHVeM nepenaja
[aBneHus Ha 6anaHcMpoBoYHOM KnanaHe ASV-PV:

APy acrp = APy + APy g + 2 - APy + APy + APpsy

raoe AP, — noTepu aBneHNA B KBaPTUPHOW CicTeme OTOMeHNA
AP, gk — noTepy JaBNEHUs Ha KBapTMPHOM BanaHCcMpoBOY-
HOM KJanaHe
AP« — NoTepu faBrieHys Ha LWApOBbIX KpaHax
AP.. — noTepu faBneHus Ha TenocyeTumKe
APpgy_ — noTepu gaBneHna Ha KnanaHe ASV-I

AHaNoOrMYHO PaccuUMNTLIBAETCA CONPOTUBIIEHME KaXKAOM KBap-
TUPHOM CUCTEMbI, HEBA3KA KOMMEHCPYeTCA 3a CYeT HaCTPONKM
KBapTUPHOro 6anaHCMPOBOYHOrO KJlanaHa.

Hactpoiika npou3BoanTCA MNyTem YCTaHOBKWM pacyeTHOro
3HaueHUA nopfepKrBaemoro nepenaga fAaBfieHWA Ha aBTOMa-
TMYyeckom 6GanaHcMpoBouyHOM KnanaHe ASV-PV npu HomuHanb-
HOM 3HauYeHUM pacxopa TEMJIOHOCUTENA B KBAaPTUPHbIX CMCTEMaXx
OTOMJIeHMA.

Ta6bnuua 22. [ina Bbibopa HaCTPOIKM 6anaHCUPOBOYHbBIX KanaHos wkada LWKCO-1

I'Iop,neprmsaeMblﬁ nepenag PacueTHblin pacxop TennoHocuTena G, Kr/u, npu HacTpolike KnanaHa B %

[aBneHni Mexay pacnpepe-

""Te""""x,'::‘::.f:”°pa”" 20 30 40 50 60 70 80 90 100
5 155 235 310 390 470 545 625 700 780
6 150 225 300 375 450 525 600 675 750
7 140 215 285 355 425 495 570 640 710
8 135 205 270 340 405 475 540 610 675
9 125 190 255 320 380 445 510 570 635
10 120 180 240 300 360 420 480 540 600
1 110 165 220 275 330 385 440 495 550
12 100 155 205 255 305 355 408 460 510
13 95 140 185 235 280 325 370 420 465
14 85 125 165 210 250 290 330 375 415
15 75 110 150 185 220 260 295 335 370
16 65 95 130 160 190 225 255 290 320
17 50 80 105 130 155 180 210 235 260
18 40 60 80 100 120 140 160 180 200




Dacifold

OnpedesneHue HACMPOUKU K8APMUPHbLIX 6A/IAHCUPOBOYHbIX
K/1anaHoe.

[ins onpefeneHns HaCTPOMKU KBapTUPHOro 6anaHCUpoBOY-
HOro KJianaHa Heo6xoAnMO 3HaTb pacxopf yepes KnanaH G v no-
Tepw AaBneHuA Ha KnanaHe AP, gk.

B ocHoBHOM LmpKynaunoHHom Konbue (OLIK) noTepun Ha Kna-
naHe NpuHMMaioTcA paBHbIMU AP, gk = 3 KIMa. Ina ocTanbHbIX Lmp-
KYNALMOHHBIX KoJel, HeobxoArMo onpefennTb HeBA3KY Mo noTe-
pAM AaBneHna otHocuTenbHO OLIK 1 npuHATL noTepu faBneHus
Ha KflanaHe paBHbIMW BENIUYNHE HEBA3KM.

APKBK2 = APOLIK + APKBK1 — APLIK2

PacueT ogHOTPY6HbIX CCTEM OTOMJIEHMUA C PaANaTOPHbIMN
TepmoperynaTopamm

TennornppaBnvyecknin pacyeT ofHOTPYOHbIX CUCTEM BOAA-
HOro OTOMJIEHUA C PaAMATOPHbIMK TepMOperynAaTopamn Tpaan-
LIMOHEH 1 3aBUCUT TONbKO OT FMAPaBIMYECKOro CONpoTUBIEHUA
3TUX YCTPOWCTB.

[MapaBnuueckne xapakTepuUCTUKKM KnanaHOB TepMoperyns-
TOPOB BAVAIOT Ha KOIGPULIMEHT 3aTeKaHNA BOAbI B OTOMUTESNbHbI
npnbop CUCTEMbI C 3aMblKaOLMMU YuacTKamm (6arinacamu) u, cne-
AOBaTeNbHO, Ha HEOBXOLMMYIO ero NoBEPXHOCTb, a Tak»Ke ornpepe-
NAT rMapaBnnyeckoe ConpoTmsieHne TpyObHOro y3na npubopa.

KoadpduumeHT 3aTekaHusa o 6e3 yuyeTa rpaBUTALVIOHHOMO
[aBJieHVs B MasioM LUPKYIALMOHHOM Kofblie (YUeM MOXHO npe-
Hebpeub Npy GOMbLWKX pacxodax TEMIOHOCUTENS Yepe3 CTOSK)
paccumTbiBaeTCA no popmynam:

a) yepes xapaKTePUCTUKN FMAPABINYECKOTrO CONPOTUBEHNA:

1

1+ (s-wZ)o,.
V(s-m Dy

rae (S - 104y, — cymmapHas xapakTepucTiiKa rapasBanyeckoro
CONPOTMBIIEHMSA MOABOAOK, KNlarnaHa TepMOperynaTopa u oto-
nuTenbHoro npubopa, Ma/(Kr/4)2, Nnpy pacxoae TennoHoCUTe-
na yepes ctoak G, =100 Kr/y;
(S~104)3y — TO Xe, 3amblKaoLLero yuacTka B Ma/(kr/u)%;

6) uepes NPOMNyCKHY CNOCOBHOCTb:

1

R 12
14 —v3y

KVOI1

a=

am

a=

rae Ky on — CyMMapHas npornycKHasa crocobHOCTb NOABOAOK,
K/arnaHa TepMOpEerynsaTopa 1 OTONUTENbHOro nprbopa
B M3/y;
Ky 3y — TO e, 3aMblKaloLLero y4acTka B m3/u.

O6Lwan xapakKTepucTrKa rMapaBnyeckoro ConpoTuBAEHUs
y3na oTonuTeNnbHoro npubopa (S - 104)y3n. MOXET ObITb paccUMTaHa
c ncnonb3oBaHvemM dopmynbl (4), unm obuian NponyckHan cnocob-
HOCTb K3, — no dopmyne (6).

KoadduuneHT 3atekaHunsa n obwan xapaktepucTmka ruppas-
NINYECKOro CONPOTMBEHUA Y3/1a OTONUTENIbHOro Nprbopa HesHa-
YMTENIbHO 3aBUCAT OT TWMa OTOMNUTENIbHOTrO NPUBOPA 1 ero ANHbI.
MosToMy AnAa CTaHAApPTHbIX COYeTaHW AMaMeTPOB MOABOAOK
K Nprbopy 1 3aMbIKaloLLEro yyacTKa 13 CTaslbHbIX TPY6 3HaueHus
a U XapaKTepUCTUKM FMOPABINYECKOrO COMPOTUBIIEHUS BCEro
sTaxecTosKa (5-10%),_; Npw ero BbicOTe 3 M 1 ycpefHEeHHOM OTO-
nuTenbHOM Nprbope A0 MPOBefeHVs YTOUHAKLWMX WCMbITaHUiA
C [JOCTaTOYHOW ANA MPAKTUKN TOYHOCTbIO MOXKHO MPUHMMATb
13 Tabn. 23.

[na obecneyeHna rvApaBANYECKON YCTONUMBOCTU OfHO-
TPY6HOI CCTeMbl OTOMEHNA NOTepsA AaBfieHNA B CTOAKaX UIIN ro-
PU30OHTaNbHbIX BETBAX AOKHA COCTaBNATb He MeHee 70 % pacno-
naraeMoro Haropa Ans Bcel cuctembl 6e3 yyeta notepu B obliem
ronoBHOM TpybonpoBsope.

B ofHOTPYGHbIX cucTeEMax OToOMieHWsA 6GanaHCPOBOYHbIE
knanaHol Tvna AB-QM npuHMMaloTcA K YCTaHOBKe TakXe Mo aua-
MeTpy cTosiKa. [pu 3ToM cneflyeT NpoBepATb, UTOObI PacUeTHbIN
pacxof TENSIOHOCUTENS Yepes CTOSIKM, Ha KOTOPbIX OHM YCTAHOB-
NeHbl, NeXan B AnanasoHax, ykasaHHbix B Tabn. 11 (ctp. 17).

Mpwu BbIGOpe KnanaHa AB-QM B KOMOUHaLUK C TEPMO3NIEMEH-
ToM QT HeobXoAMMO, YTOObI pacyeTHbI pacxon TensoHoCMTeNs
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yepes KNnanaH Haxoaunca B AgnanasoHe 30-70 % OT MakcMmasnbHO-
ro 3HaYeHus pacxopa.

Mpwn onpepeneHun pacnonaraemMoro faBfeHus Ons OfHO-
TPYOHOI cnCTeMbl OTOMIEHMA C 6anaHCMPOBOYHBIMU KnanaHamm
AB-QM cnegyeT nmeTb B BMAY, YTO MUHMMAanbHbIV Nepenag aasie-
HWIM Ha HUX JOJMXKEH COCTaBNATD:

- 18000 Na — gnAa KnanaHoB )J,y =15-20 mm,
« 22000 IMa — ansa knanaHoB Lly =25-32 mm.

OpueHTUpPOBOYHO TpebyeMoe pacnosniaraemoe aBJieHue as
OHOTPY6HOW CUCTEMDBI OTOMEHNUS C 6aNaHCUPOBOYHBIMM KJlana-
Hamy AB-QM moxeT 6bITb onpegeneHo no popmynam:

a) npu ctoakax 15 n 20 mm:

2

G
OPeo=140-L+25700+1,43:n-(S-10%;r.* (750 (13)

6) npu cTosikax 25 1 32 mm:
AP, =140-L+31500 + 1,43-n-(s-1o4)3_a_-(

B popmynax (13) u (14):

2

o] 09

AP, — pacnonaraemoe faeneHue gna cuctemol, Ma;
L — cymmapHas gnunHa Tpy6onpoBoAOB rofloBHOM MarncTpa-

nm, M;

N — YMCNIO STAXKECTOAKOB;
(510%),.c;. — XapaKTepUCTVKa F’MAPaBAMYECKOrO CONPOTUB-
NEeHUs 3TaXKeCcTosAKa C COOTBETCTBYIOLWMMU AVAMETPaMU ero
351eMeHTOoB, a, 13 Tabn. 23;
G — pacyeTHbIN pacxoa TeNOHOCUTENA Yepes caMblll farnb-
HWA, BBICOKNI 11 Hanbonee Harpy»KeHHbI CTOAK, Kr/u.

Ta6bnuua 23. KoapPuLMeHT 3aTeKaHUA a 1 XapaKTepuCTIKa F’MAPaBANYECKOro CONPOTUBNIEHNA 3TaxecTonKa (S - 10%) 5-ct. BbICOTON 3 m" ¢ npAmMbIM

KnanaHom Tepmoperynatopa RTR-G

KoadpdpuuneHt a (B uncnutene) u (S - 104 .. .. (B 3HameHaTene ),
BRI CATILE M PR BYCenPCEoaoEd m Ma/(Kr/4)?, B 3aBMCUMOCTY OT ANVHDI 3aMb|:(;|ou1ero yyactka h, m

der dyy d,uRTR-G 0,08 0,15 0,3 0,5
0,28 0,30

10 15 - - 147,60 175,20
der 0,20 0,21

15 15 15 - - 146,90 143,70

3Im RTR-G

15 20 0,23 0,24 0,25 0,26

147,70 146,50 143,30 139,30
0,20 0,21

h dn 15 15 - - 51,10 53,00

dsy 20

15 20 0,23 0,24 0,25 0,26

46,20 46,80 47,50 48,70
dn 0,23 0,24 0,25 0,26

2 1> 20 27,80 28,80 30,30 32,70

" Mpwu BbicOTe 3TaKeCToAKa, OTANYHOI OT 3 M (S - 10%),.;, MOXeT 6bITb CKOPPEKTMPOBaHa C YUETOM XapaKTepUCTUKI MMAPaBNNYECKOro CONPOTHBeHUA 1 M Tpy6bl, B3ATON 13

npunoxenua 3 (cTp. 55).




MoHTaXX n Hanagka dBTOMATUN3NPOBaAHHDbIX

amcTem oTonneHnA

ABTOMaTM3UPOBaHHbIe CUCTEMbl OTOMJIEHMA He TpebytoT
CNOXKHOW NPUGOPHON HaNaaKu.

Bca Hanapka cuctem, BbIMOMHEHHbIX B COOTBETCTBUM C MPOEK-
TOM, CBOAUTCA K CliefytoLiemy:

1. YcTaHOBKa npefHacTpoeK KanaHoB pagnaTopHbIX TepMO-
PEerynAaTopoB Ha pacCUMTaHHble 1 YKa3aHHble B MPOeKTe 3HaYeHnA
NPOMYCKHOI CNOCOOHOCTY (MHAEKCHI HACTPOWKN).

HacTpoiika npousBoguTca 6€3 MprMeHeHUs Kakoro-nmbo
WHCTPYMEHTa nyTeM MOBOPOTa HACTPOEYHOW KOPOHKM [0 CO-
BMeLLeHMA UndPOBOro MHAEKCa Ha Hell C MeTKOW, BbICBEPNEHHON
Ha Kopnyce knanaHa. OT NOCTOPOHHEro BMellaTe/ibCTBa HaCTPOn-
Ka CKpblBaeTCA Noj ycTaHaB/IMBaeMbIM Ha KflanaH TepmocTaTuye-
CKUM 311eMEHTOM.

2. HacTpoiika aBTOMaT4eCcKoro 6anaHCcMpoBOYHOrO KflanaHa
ASV-PV B ABYyXTpybHOI cMcTeMe oToMNneHNA Ha Tpebyembil nepe-
nag pasnenuin. Mpy noctaske ¢ 3aBofa-msrotosutensa ASV-PV Ha-
CTPOeH Ha nepenapg aasnexun 10 kMa.

[nA HacTPOWKM MCNOMb3yeTcs LWeCTUrpaHHbil WTndToBOM
Kntou. lMpeaBapuTenbHo KnanaH JosXeH ObiTb MOMHOCTbIO OT-
KPbIT BPaLLeHneM ero pyKkoAaTK/ NPOTMB YacoBOW CTPenKu. 3atem
BCTaBMAT K/OY B OTBEPCTME LUTOKA 1 BPaLLaloT ero no 4acosom
CTpenke [0 yrnopa, Nocne 4yero BHOBb OTBOPAYMBAIOT K/loY Npo-
TUB YaCOBOW CTPESKM Ha KONM4yecTBO 06OPOTOB, COOTBETCTBY-
loljee HeobGXOAMMOMY perynmpyemomy nepenagy AaBreHuin
(cm. Tabn. 11 Ha cTp. 17). Tak, AnAa HacTpomku KnanaHa ASV-PV
C AManasoHoMm HacTpoiiku 0,05-0,25 6ap Ha nepenag LaBneHun
B 15 kla Kntou fomkeH 6bITb NOBEPHYT Ha 10 060pPOTOB, a ANsA Ha-
cTporiky Ha 20 klMa — Ha 5 o6opoTOB.

3.TpoBepKa No NoKa3aHWAM KBAPTUPHbIX TEMIOCYETYNKOB CO-
0oTBeTCTBUA GAKTMUYECKUX PACXOA0B Yepes KBapTPHbIE CUCTEMbI
OTOMJIEHUSI PACUYETHBIM 3HaYeHusAM. Mpy HeOBXOANMOCTY YMEeHb-
LeHe pacxofa NpPor3BOAUTCA C MOMOLLbIO PYYHOro GanaHcpo-
BOYHOro knanaHa ASV-I nnu USV-I. lMepen npoBeneHnem AaHHOWN
npovleaypbl AOMKHbI ObITb BbIMOIHEHBI HACTPOWKKM MO M.n. 11 2.

4, HacTpoiika aBTOMaTU4eCcKoro 6anaHCMpOBOYHOro Knamna-
Ha AB-QM B ofgHOTpY6HOI CMCTeMe OTOMJIeHNA Ha PacyeTHbI
pacxop yepes cToAK 1 KnanaHa AB-PM B nokBapTupHoi cucteme
Ha pacyYeTHbI PacxoA 1 nepenag AaBneHni Mexay pasfenutenb-
HbIMV KONNIEKTOPaMW.

HacTpolika npon3BoamnTCA NMOBOPOTOM BPYUHYIO HacTpoeuy-
HOro Kosbua knanaHa AB-QM unu AB-PM o coBmellieHnA 3Have-
HWA PACXOAa, BbIPaXXeHHOro B npoueHTax (%), OT MakCMManbHOro
pacxofa uepes KnanaH NpuHATOro AnameTpa (cm. Tabn. 11) ¢ Kpac-
HOW METKOW Ha LelKe KnanaHa.

TemnepaTtypa HacTPOWMKM TepmocTaTmyeckoro snemeHTta QT
3aBMCUT OT MHOXKeCTBa $paKTOPOB:

+ KOJIMYecCTBa OTOMUTESNIbHbIX NPUOOPOB Ha CToAKe OAHOTPYO-
HOW CUCTEeMbl OTOMNEHMS;

+  BeJINYMHbI SNU30ANYECKUX TEMNIONOCTYNNEHN B NOMeLLeHNe;

+  pacyeTHOro pacxofa TEMNOHOCUTENA Yepes CTOAK (HaCTPOWKN
6anaHcMpoBOYHOrO KnanaHa AB-QM);

+  TenNoakKyMynupyloLwen cnoco6HOCTN orpaxaatoLmnx KoH-
CTPYKLMIA 3aaHNA 1 Ap.

B 3TOI CBA3M HacTpolKa JoMKHa NPOM3BOANTLCA B NpoLecce
HanagKkn 1 3Kcniyatauuym cucteMbl otonnieHms. OpreHTUpPoBoOY-
Hble 3HaueHus TemnepaTypbl HacTporkn QT MoryT onpeaenATbca
no metoauke Danfoss, npeacTtaBneHHon B KaTtanore [14].

Jlna koppekmHo020 npogedeHUs 8cex HACMPOeK 8 NPOeKMHOU 00KyMeHMAayuu 00/1KHbl 6biMb OMPaXKeHsb:
— 3Ha4YeHUA HacMpoeK NPonNycKHOU cNOCOOHOCMU K/1IanaHo8 paouamopHbiX MepMope2yiamopos 071 08yXmpy6HbIX cUCmem OmonJieHuUs;
— pacuemHslIli pacxo0 mensioHocUMesisi 8 CMOAKAX 00HOMPY6HbIX cucmeM, nod0depxusaemMslili asmomMmamuyeckumu 6aaaHcupo8OYHbIMU

knanaHamu AB-QM;

— pacuemHelili pacxod mensioHocumess 0714 KaxooU Keapmupbl NpU NOKBAPMUPHOU cucmeme 0monsieHus;
— pe2ynupyemeiti nepenad 0asseHuti, Komopeliti 00/KHbl NOOOepXUBamMb agmomamudyeckue 6anaHcuposoyHeie KnanaHsl ASV-PV.
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MecTHOe perynupoBaHue

B TennoBom NyHKTe 34aHUA NpuW LeHTPanM30BaHHOM Temno-
CHabXeHUN 1N B KOTENbHOW MpU MECTHOM (MHAMBMAYaNIbHOM)
WCTOYHUKe TensnoTbl HeO6XOAUMO NpeaycMaTpuBaTb aBTOMATU-
YecKyio NOrofHy0 KoppeKLto TeMnepaTypbl TENIOHOCUTENS, NO-
CTYMatoLLero B CMCTeMy OTOMIEHUA B Clyyae:

+ eCiv AnA CcuUcTeMbl OTOMNEHUA TPebyeTcAa CHUXKeHue Tem-
nepaTtypbl TeMNOHOCUTENs, MOAABAEMOro OT WCTOYHUKA
TennocHabxeHus;

+ €CnV VM3MEHEHWA MapamMeTpoB He TpebyeTcs, HO TemnnoBas
MOLLHOCTb cucTembl 6oniee 50 KBT. Mpy MOLWHOCTA CUCTEMDI
oTtonneHua go 50 KBT gonyckaetca He npegycmaTpmsaTh Mo-
rofHyt0 KOppeKLMIo TemnepaTypbl TENIOHOCUTENS;

+ KOrga cuMcTemMa NpuUroTOBNEHUs TEMIOHOCKTENA o6opyaoBaHa
npuéopamu NPOrpaMmmMmnpoBaHA NoaauN TEMIOTbI Ha OTomJle-
HMe Mo Yacam CyTOK U fHAAM Heaenu.

Cxema KOMMMEKCHOW aBTOMaTM3auuy CUCTeMbl OTOMEHUA
(ABYXTpy6HOI) NprBeAeHa Ha puc. 1 (cTp. 7), a ycTPONCTBO Tensno-
BOro NMyHKTa — Ha puc. 44.

Puc. 44. ABTOMaTU3NPOBAHHbDIN TEMI0BOM MYHKT.

MpucoeanHeHne aBTOMATU3NPOBAHHOWN CUCTEMbI OTOMJIEHNA
K TErNJIoBON CETU LEHTPA/IM30BAHHOTO TEMJIOCHAOXeHNA MOXeT
OCYLLIeCTBAATLCA Kak NO He3aBUCMMOW, Tak 1 MO 3aBUCUMOW Cxe-
me. OIHaKo cneayeT UMeTb B BULY, UTO CXEMA 3aBUCMMOTO Mpu-
coeiVHEHWS Yepe3 BOLOCTPYIHbIN 3N1eBaToOp ANA aBTOMATU3auum
HenpwurogHa. KauectBeHHoe MecCTHOe aBTOMAaTU4YeCcKoe perynu-
poBaHMe NapameTpPOB TEMIOHOCUTENA A CUCTEMbl OTOMIEHUSA
MO>eT OCYLLeCTBNATLCA TOSIbKO MPU HAIMUNN B ee KOHTYpe 31eK-
TPUYECKOTO LMPKYNALMOHHOIO Hacoca.

[inA perynnpoBaHuA pekomeHAyTCA LndpoBble 3eKTPOH-
Hble KoHTponnepbl Danfoss cepun ECL Comfort (puc. 45). 3Tn
KOHTpO/Iepbl MO COOTHOLIEHMWIO MOKa3aHWi [aTYMKOB Temne-
paTypbl TEMJIOHOCUTENA U HapPY>KHOrO BO3JyXa, a TakKXe Mo Ko-
MaHAe Taimepa ynpasBfAlT MOTOPHbIMU PErynnpyowmnMn Kna-
naHamu, yepes KoTopble MofaeTcA TenJOHOCUTENb OT CUCTEMbI
TenIoCHabXeHMs.

KoHTtponnepbl ECL Comfort nogpasgensaioTcs Ha umdpo-
Bble OAHOKaHaslbHble, YMNpasnsAloWMe OOHUM PErynupyoLwmnm

YCTPOWCTBOM, 1 [ByXKaHalbHble, KOTOpPble MOryT nofgaBaTb CUr-
Hasbl Ha 1Ba MeXaHu3Ma, HanprMep Ha PeryampyoLme KnanaHbl
[BYX HE3aBMCUMbIX CUCTEM OTOMJIEHUA UL HA KamnaHbl CUCTEMDbI
OTOMJIEHNA N CUCTEMbI FOPAYErO BOJOCHAGKEHUS.

Lindposble KOHTponnepbl — yHUBepcasnbHble MHOFOGYHKLN-
OHanbHble. MepekntoyeHrie C oAHON 061acTN NPUMEHEHWA Ha ApY-
ryl0 B HMX OCYLLEeCTBAAETCA NOCPefCTBOM KHOMOK U PasfinyHbIX
YyNpaBAAWNX KapToyeKk C MUKPOYMNOM (AnA [ABYyXKaHasIbHbIX
npr6opoB).

KoHtponnepbl ECL Comfort moryt paboTtatb Kak B 060co-
6NneHHOM peXxumMe, Tak U B CeTU LUCMETYEPCKOro ynpaBrieHus
VHXeHepHbIMY cucTemMamu 3aaHus. MimeeTca 6onbluas HOMeHKNa-
Typa WCMNOMHUTENIbHbIX MEeXaHU3MOB — CefeNibHbIX MPOXOAHbIX
1 TPEXXOA0BbIX PEryUPYIOLUX KAaNaHOB, KOTOPble NPUBOAATCA
B [eiCTBME 3NEeKTPUYECK/MY NPYBOAAMU, @ TaKKe NMOBOPOTHBIX
Tpex- 1 YeTblpexxo4oBblx KanaHoB (puc. 46). Mpueoabl pasnuya-
I0TCA MO MOLHOCTU U CKOPOCTW NepeMeLleHrs WTOoKa, Hanpsxe-
HUIO MUTAHWA U CUTHaNY ynpaBieHna (MMMYNbCHBIA WA aHanoro-
BbIi 0-10 B) 1 HanMuuio BO3BPATHOW NPYXKMHbI, 3aKPbIBaOLLEN 1n
OTKpbIBaloLLe KNanaH npu McH4e3HOBEHNM 3NeKTPOoNMTaHuA.

Ona ctabunusauny rugpaBanyecknx PeXrMOB Hapy»KHbIX
TENnnoBbIX ceTel 1 obecneyeHns paboTbl NCMOMHUTENBbHBIX MeXa-
HN3MOB B OMTUMaNbHOM [iMana3oHe JaBfieHNIN Ha BBOAE B 3aHue
peKomeHAyeTCA ycTaHaBAMBaTb PerynaTop nocToAHCTBa nepena-
Za pasneHun (puc. 47).

[nsa pBYXTPYOHON CUCTEMbI OTOMJIEHWA C aBTOMATUYECKU-
MU PagvaTOPHbIMU TEPMOPErynaTopaMmn UMPKYIALNOHHBIA Ha-
coc LenecoobpasHo OCHaLaTb YacTOTHbIM MpeobpasoBaTenem,
a B HebOMbLIOWN cMCTeMe MOAAEP)KMBATb NMOCTOAHHBIA Nepenag
[aBNIEHMI C MOMOLLbIO MepenycKHOro KnarnaHa Mexxay nofaowmm
1 obpaTtHbIM TpybonpoBoaamu (MpU He3aBMCMMOM NpUcoemHe-
HUW CUCTEeMbI K TENIOBOW CeTU) U Ha o6Bofe Hacoca (Mpu 3aBu-
CMMOW CXeME MPUCOEVHEHNA).

Moapo6Haa nHdbopmaLumna 06 aBToMaTU3aLMM TENNOBbIX MyH-
KTOB, @ TaK>Xe HOMEHKaTypa NnpnbopoB 1 yCTPONCTB CopepKaTca
B TEXHUYECKUX KaTanorax 1 cneunanbHbiXx MaTepuranax KoMmnaHum
«[laHdpoccr.

KoMnnekTHyl0 MOCTaBKY Ha POCCUMUACKUA PbIHOK OGOYHbIX
TEMNNOBbIX NMYHKTOB CO CPeACTBAaMU aBTOMATUYECKOrO Perynmpo-
BaHMsA, Npnbopamu yyeTta TennonoTpebneHuns, YacToTHbIMU Mnpe-
obpasoBatenammu 1 TpybonpoBOLHON apMaTypoli ocyLlecTBAsAeT
KomnaHua «[aHdocc» yepes LeHTpasbHbIi MOCKOBCKUA oduc
1 CBOW pervoHasnbHble OTAeNeH .

Puc. 45. KoHTponnepbl 1 TemnepaTypHble JaTUYnKu.




Puc. 46. Perynupyiowme KnanaHbl C 371€KTPONpPUBoOgaMM.

Puc. 47. TvppaBnuyeckne perynatopbl AaBneHus.

3akJjirouyeHue

TexHUYeCKNin Nporpecc, B TOM Yncie B 0651acTh TENOCHAb-
XKeHVA 30aHUI, He CTOUT Ha MecTe.

CrnegylowymM WaroM Ha MNyTW COBepLUIeHCTBOBAHWA Temnso-
CHabXeHWA ABNATCA CUCTEMbI C UCMONb30BaHNEM KBapPTUPHbIX
TEenoBbIX MYHKTOB.

B Taknx cuctemax HeT TPaAMLMOHHbIX 06LeJOMOBbIX CUCTEM
OTOMJIEHMA N ropAYero BofoCHabXeHMA. B HIX B KaXkayto KBapTu-
py NOABOANTCA NEPBUYHDBIN TEMIOHOCUTESTb 13 TEMOBOMO MYHKTa
3[laHMA 1 XONoAHaA BOAOMNPOBOAHaA Boja. [lanbHewwee npuro-
TOBJIEHME TENJIOHOCUTENA ANA CUCTEMbI OTOMIEHMA U MOJOrPEB
BObI AN1A XO3ANCTBEHHO-NMUTLEBBIX HYX[ OCYLLECTBAETCA HEemno-
CPeACTBEHHO B KBAPTUPE B UHAMBMAYaNIbHOM KBAaPTUPHOM TEMo-
BOM nyHKTe (UKTTT).

WMKTM npepctaBnseT cob0i HaCTEHHYIO YCTAaHOBKY, BKIOYato-
yto nogorpesaTenb KBapTUpHon cuctemol NBC n y3en nogknto-
YeHVA KBapTUPHOW CUCTEMbI OTOMEHNA, KOTOPbI Npu Hebxoau-
MOCTWN MOXeT KOMMJIeKTOBaTbCA CMecuTeNibHbIM Hacocom. VKT
OCHallaeTcA BCel CpeACcTBaMM pPeryanpoBaHna TemrnepaTypbl Te-
NNOHOCUTENSA 1 ropAYeli BOAbl, a TakxKe Npubopamu ana ctabunu-
3aUUN T’MAPABIIMYECKUX PEXKUMOB PaboTbl 06enx CUCTEM.

KT paboTaeT Taknum obpa3om, uto B neprop pasbopa ro-
pAvelrt BoAbl COKpallaeTcA mnofaya TEenOHOCUTENA B CUCTEMY
oToMnJIeHs. 3a 3To Bpemsi BC/IeACTBYE TEMSIOBOWM UHEPLIVIOHHOCTA

30aHMA TemnepaTypa BO3[yxa B OTar/IMBaeMbiX MOMeLeHNAX
KBapTUPbI He YCrneBaeT MOHNU3NUTLCA.

Takoe pelueHVe NO3BONSAET:

+ OTKa3aTbCA OT BHYTPWAOMOBbIX TPYOOMPOBOAOB ropsaueit
BOAbI (MOAAOLLErO U LMPKYNALNOHHOTO);

+  COKpaTWTb CYMMapHY TEMIOBYIO HAarpy3Ky Ha CMCTEMbl OTOM-
nenua n BGC;

+  CHU3UTb TEMJIOBbIE NOTEPY OT TPYOONPOBOAOB 34aHUS;

«  YNPOCTWTb OpPraHM3aLuio yueTa TenionotTpebneHns 1 nutbe-
BOW BOAbI;

+ obecneunTb 060CO6NEHHOCTb KBAPTUPHBIX CUCTEM, UTO AaeT
BO3MOXHOCTb X035IVHY MPOBOAUTb UX PEKOHCTPYKLMIO, @ Tak-
e caMoMy ycTaHaBMBaTb KOMGOPTHbIE NapameTpbl BO34yxa
B MOMELLEHUAX U TemnepaTypy ropavei Boabl.

KomnaHua «[JaHdocc» nponssBoguT masorabaputHble HaCTeH-
Hble KBapTVpHble TEMsoBble MYHKTbl MOMHOW 3aBOACKOW rOTOB-
HOCTU, KOTOPble MOTYT NMPUMEHATbCA Kak B CUCTEMAaxX OTOMSIeHUA
1 FBC MHOrO3TaXKHbIX XXWNbIX 34aHUN, TaK U B AOMaX UHANBUAYab-
HbIX 3aCTPOVLLNKOB.

KpaTkaa TexHuyeckaa MHPopmaLumsa no KBapTUPHbLIM Tenso-
BbIM NMyHKTaM NpvBeAeHa B npanc-nucte «Manble TeNNoBble MyHK-
Tbl Danfoss» [19]. 3a KOHCynbTaLMeln No UX NPYMEHEHMIO CliefyeT
obpallaTbca B KOMMaHuo «[JaHpoccy.
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[MpunoxeHunA

MpunoxeHne 1. CBoAHbIN NepeyeHb Npnbopos n yctponcts Danfoss ana
aBTOMAaTM3aLumM CUCTEM OTOMJIEHNA MHOTO3Ta>KHbIX XKUJbIX N 06LLEeCTBEHHbIX 34aHNI

1. PaguaTopHbie TepMOpEerynaTopbl

1.1 KnanaHbl Tepmoperynatopos RTR

1.1.1. KnanaH Tepmoperynatopa tuna RTR-N ans AByXTpy6HOM CMCTEMbI OTOMIEHUA NATYHHbIW, HUKEIMPOBaHHbIW C NpeABapUTeNbHON
HACTPOWIKOM NPOMyCKHOI cnocobHocTy, Py = 10 6ap, Tyaxc = 120 °C

Tun OnucaHne N TEXHNYECKNE XapaKTePUCTUKN KopoBblii Homep

Mpamon, Lly =15mMm, K, = 0,04-073 M3/4, WITyLiep K pagnaTopy — Hapy»xHas pesbba 1727, 013G7014
wTyuep K Tpy6onpoBogy — BHYTpeHHss pe3bba 1/2”
To e, yrnoBon, BepTUKabHbI 013G7013

RTR-N 15 To e, yrnoBoW C ropu3oHTaNbHbIM pacrnonoxeHnem wToka (UK) 013G7048
To ke, TpeXoCceBOW NPaBoOro NCNOIHEHNA 013G7021
To e, TpexoceBOV NEBOr0 NCNOSTHEHNA 013G7022
Mpamon, ,Ely =20 mm, K, = 0,1-1,04 m3/u, WTylep K paamaTopy — HapyxHasa pe3bba 3/4m, 013G7016
WTyLep K Tpy6onpoBoay — BHYTPEHHAA pe3bba 3/4”

RTR-N 20 To e, yrnoBoWn, BepTUKaNbHbIA 013G7015
To e, yrnoBoW C ropu3oHTaNbHbIM pacrnonoxeHnem wroka (UK), 013G7049

K, = 0,16-0,8 M3/u

1.1.2. KnanaH Tepmoperynatopa Tina RA-DV ana ByxTpy6HOW CMCTEMbI OTOMAEHNA, NaTYHHBbIN, HUKEIMPOBAHHBIN C NpeBapuUTenbHO
HACTPOWNKOM 1 aBTOMATUYECKIM OrpaHuueHnem pacxoaa, Py = 10 6ap, Tyaxc = 95 °C.

Tun OnucaHmne n TeXHNYecKne XxapaKTepucTnkmn KopoBsbiit Homep
Yrnosot, ,D,y =10 MM, Arana3oH HacTporikm 20-125 /4, WITyuep K pagmaTopy — Hapy»KHas 013G7711
RA-DV 10 pe3bba 3/8", wTyuep K TpybonpoBoay — BHYTPeHHAA pe3bba 3/8”
To xe, npamon 013G7712
Yrnosot, ,D,y =15 MM, imanasoH HacTponku 20-125 n/y, WTyLep K paguaTtopy — HapyXHas 013G7713
RA-DV 15 pesbba 1/2”, wryuep K TpybonpoBoAy — BHYyTPEHHAA pe3bba 1/2”

To xe, npamon 013G7714

1.1.3. KnanaHbl Tepmoperynatopa tuna RTR-G ans ogHOTPY6HOW CCTeMbl OTOMNEHNA NaTYHHbIN, HUKENMPOBAHHBIN C MOBbILLEHHO
NPOMYCKHOW CNOCOOHOCTbIO, Py=1 6ap, Ty ax=120°C

Tun OnuncaHmne N TeXHNYECKNe XapaKTepucTKm KopoBbiit Homep
Mpsamon, i, =15 mm, K, = 1,63 M3/4, WTyLep K paguaTopy — Hapy»Has pe3bba 1/2", wryuep 013G7024
RTR-G 15 K Tpy6onpoBoay — BHyTPeHHsAsA pe3bba 1/2"
To xe, yrnosow BepTukanbHbin, K, = 2,06 m3/y4 013G7023
Mpsamon, [l =20 mm, K, = 2,06 M3/u, WTyLep K paguaTopy — Hapy»Has pe3bba 3/4", wTyuep 013G7026
RTR-G 20 K Tpy6onpoBoay — BHyTp. pe3bba 3/4"
To xe, yrnosoW, BepTukanbHbil, K, = 2,20 m3/y4 013G7025

1.2. MpuncoeanHNTENbHO-PEryNNpPYIOLINE raPHUTYPbI

1.2.1. KomnnekT rapHutypbl RTR-K gns npucoevHeHus pagmatopa K 4BYXTPYOHOI CMCTEME OTOMEHUA NIAaTYHHas, HUKeNMPOBaHHas,
Py=10 6ap, Tyakc. = 120 °C

Tun OnucaHne N TeEXHUYECKNE XapaKTePUCTUKNA KopoBbiii Homep
~ C npeaBapuTeNbHOIN HAaCTPOIKOV NPoNycKHOI cnocobHocTy, K, = 0,03-0,50 m3/u"), wtyuep
KnanaH RTR-K c otBOioM K PaaMaTopy — HapyxHas pesb6a 1/2” 013G7039
CoepunHuTenbHan TpybKa L =650 mm 013G3378
PacnpepenutenbHas getanb Mpamas, WTyLepsl K TPy60NpoBogam — HapyxHas pesbba 3/4” 013G7041

DK, rapHUTypbl (B c6ope) C yCTaHOBEHHbIM TEPMOCTAaTUUECKNM 3IEMEHTOM Mpu Xp=2°C.




Dacifold

1.2.2. TapHutypa VHS ansa nprcoeaunHeHnsa pagmnatopa (6e3 TepmMo3aneMeHTa) C HUXKHUMM WTYyLlepamin K AByXTPYOHOI crucTeme oTon-
NIEHVA NATYHHAsA, HUKeNMpoBaHHas, Py =10 6ap, Tyaxc. = 120 °C

Tun OnuncaHne N TEXHUYECKNE XapaKTEPUCTUKN Koposblii Homep
Mpamas, K, = 0,02-0,48 m3/u"), wTyuepbl K paanaTopy — BHYTpeHHAA pe3bba 1/2”, wTyLe- 013G4742
VIS 15 pbi K Tpy60nNpoBoAam — Hapy»kHas pe3bba 3/4”
Mpamas, K, = 0,02-0,48 m3/u"), wTyLepbl K pagnaTopy — BHYTPeHHAA pesbba 3/4", wTyue- 013G4744
pbi K Tpy60nNpoBoAam — Hapy»kHas pe3bba 3/4”

VK, rapHUTypbl C yCTaHOB/EHHbIM TEPMOCTAaTUYECKIM 37IEMEHTOM Npi Xp=2°C.

1.3. TepmocTaTnyeckne snemMeHTbl

1.3.1. TepmocTaTnyeckme anemeHTbl cepum RTR 7000 gna yCTaHOBKM Ha KnanaHax TepMoperynatopos Tuna RA, B TOM umnce BCTpOeH-
HbIX B CTaJIbHble MaHenbHble paauatopsl Baufa, Drotje, Brugman (Pfno, VK), Buderus, CICH (Europanel), De Longhi (Linea, Platella), Jaga
(Linea, Plus), Northon, Octan, Potterton-Myson, Schafer, Thermoteknik, Vogel Noot (Cosmo-Compact), a Tak»ke B KnanaHbl FapHUTYP
RTR-K n VHS

Tun OnucaHne N TEXHUYECKMNE XapaKTePUCTUKN Koposblii Homep
C ra303anonHeHHbIM BCTPOEHHbIM TemMnepaTypHbIM AaTUMKOM, PYHKLMEN 3aLnTbl CUCTEMBI
RTR7090 OTOMNJIeHMA OT 3amep3aHuA, Anana3oHOM HAaCTPOKN 5-26 °C 013G7090
RTR 7092 To e, C BbIHOCHbIM AATYMKOM 013G7092
C ra303anonHeHHbIM BCTPOEHHbIM TemMnepaTypHbIM AaTUMKOM, PYHKLMEN 3aLUTbl CUCTEMBI
RTR 7094 OTOMNEHUA OT 3amMep3aHnA, Anana3oHOM HaCTPOKK 5-26 °C 1 KOXKYXOM NPOTUB HeCaHKLN- 013G7094

OHNPOBAHHOIO AE€MOHTa<a ﬂepeHaCTpOIZKI/I

JMCTaHUMOHHOrO ynpaBieHus, C ra3o3anoNHeHHbIM BCTPOEHHbIM TemnepaTypHbIM aT-
RA 5062 UYMKOM, GYHKLMEN 3aLMTbl CUCTEMbI OTOMJIEHNS OT 3aMep3aHus, A1Uana3oHOM HAaCTPOIKM 013G5062
8-28 °C 1 KanUNNAPHOM TPYOKOM JNVHON 2 M

RA 5065 To e, C KaNnUNNAPHO TPYOKON AIMHON 5 M 013G5065

RA 5568 To e, C KaNnUNNAPHOI TPYOKOM AJIMHON 5 M 013G5068

1.3.2. DNeKTPOHHbIN NpOorpammmnpyembli TepmocTart Living eco ana yctaHOBKM Ha KnanaHa Tepmoperynatopos Tuna RA n RTD

Tun OnuncaHne N TeXHMYECKNE XapaKTepucTuKm KopoBbiii Homep
Capgantepom RA, Anana3oHom HacTponkmn 6-28 °C 014G0050
living eco
Capgantepamu RA n K, gnanasoHom HacTporikn 6-28 °C 014G0052
AganTtep [ns yctaHoBKkM living eco Ha knanaHbl Tna RTD (BBopaumBaeTca B agantep K) 014G0253

1.4. 3anoprle W 3anopHo-npucoeanHNUTENIbHblIe pagaTOPHbIe KilanaHbl

1.4.1. 3anopHbI PaaMaTopHbIi Knanad RLV ana ABYXTPYOHOI CUCTEMbI OTOMIEHNA NATYHHbIN, HUKeNMPOBaHHbIi, Py = 10 6ap,
Twake. = 120 °C

Tun OnuncaHune N TeXHMYECKNE XapaKTepucTmKn KopoBbiii Homep
Mpamon, 1, =15 mm, K, =2,5 m3/u, WTyuep Kk paguatopy — Hapy»Has pesbba 1/27, wryuep 003L0144
RLV 15 K Tpy60onpoBoAy — BHYTpeHHss pesbba 1/2”
To e, yrnoBoWn, BepTuKabHbIN 003L0143
Mpamon, [, =20 mm, K, =3 m3/4, WTyLep K pagnatopy — HapyskHas pesbba 3/4”, wTyuep K 003L0146
RLV 20 Tpy60onpoBoay — BHYTPeHHAA pe3bba 3/4”
To e, yrnoBoWn, BepTuKabHbIN 003L0145

1.4.2. 3aN0pHO-NPUCOeAVHUTENBHBIN pagnaTopHbii knanaH RLV-KD ¢ BO3MOXKHOCTbIO fpeHa)a paamnatopa ANia ABYXTPYOHOM cucTembl
OTOMJIEHUA NATYHHDIA, HUKENPOBaHHBIN, Py = 10 6ap, Tyakc, = 120 °C

Tun OnucaHne N TeXHNYECKME XapaKTepUCTUKN KopnoBbliit Homep
Mpsamon, K, = 1 m3/u, wTyuep K pagnatopy — Hapy»Has pesbba 1/27, 003L0220
RLV-KD wTyyep K Tpy6onpoBofy — Hapy»Has pe3bba 3/4”
Mpamoit, K, = 1 m3/4, WTyuepbl kK paanaTopy — BHYTPeHHsA pe3bba 3/4, 003L0221
WwTyLepsl K Tpy6onpoBofam — HapyxHas pesb6a 3/4”

1.4.3. 3anopHO-NPUCOeVHUTENBHBIV paaraTopHbIn KnanaH RLV-KS 6e3 BO3MOXXHOCTU ApeHarka paguaTtopa Ansa AByXTPYOHOWM crcTeMbl
OTOMJIEHNA NATYHHbI, HUKENNPOBaHHbIN, Py = 10 6ap, Tyaxc. = 120 °C

Tun OnuncaHne N TeXHNYECKNE XapaKTepuCcTuKm KopoBbiii Homep
Mpsamon, K, = 1 M3/u, wWTyuep K pagnatopy — Hapy»Has pesbba 1/27, 003L0240
RLV-KS wTyLep K Tpy6onpoBogy — HapyHas pesbba 3/4”
Mpsamoi, K, = 1 M3/4, WwWTyuepsbl k pagnatopy — BHYTpPeHHAsA pe3bba 3/4”, 00310241
WITyLepbl K TPy6onpoBoaam — Hapy»kHas pesbba 3/4”
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1.5. JononHuTenbHble NPUHAANEKHOCTMN ANA PaANaTOPHbIX TEPMOPEryNATOPOB 1 3aNoPHO-NPUCOeANHUTENIbHON paanaTopHoi

apmartypbl
Tun OnucaHve n TexHnYecKmne xapakTepuUCcTUKn KopoBblit Homep
[na npucoepnunHenus kK RA-N 15, RA15/6TB n RLV 15 nnacTkoBbIx Tpy6 @12x2 013G4142
uyﬂivl]Tswm Ig:g%ygmmzf:'fggo c  |Toxe o14x2 013G4144
To xe, 815x2,5 013G4147
Lna npucoepuHenus K RA-K, VHS, RLV-KS v RLV-KD nnacTtrkoBbIx Tpy6 @12x2 013G4152
To xe, @13x2 013G4153
To xe, #14x2 013G4154
To xe, @15x2,5 013G4155
To xe, @16x1,5 013G4157
OUTUHIY C BHYTPEHHel pe3bboil, To xe, 216x2 013G4156
By =20Mm, Py=662p, Tuakc. =95°C | 15 xe, 916x2,2 013G4153
To xe, @17x2 013G4162
To xe, #18x2 013G4158
To xe, #18x2,5 013G4159
To xe, 20x2 013G4160
To xe, 220x2,5 013G4161
Ana npucoepunenns kK RA-N 15, RA15/6TB u RLV 15 mefHbix Tpy6 @8x1 013G4108
To xe, @10x1 013G4110
OUTUHIY C HapY}HOI pe3bboid, To xe, 12x1 013G4112
Ay =15mm, Py =1062p, Tyake. = 120°C | 1 e, g14x1 013G4114
To xe, 315x1 013G4115
To xe, @16x1 013G4116
Ina npucoepnuHenus K RA-K, VHS, RLV-KS v RLV-KD mefHbix Tpy6 @10x1 013G4120
To xe, @12x1 013G4122
OUTWHI C BHYTPeHHelt pe3b6oii, To e, 214x1 013G4124
Ay =20mm, Py=106ap, Tuaxc. = 120°C | 16 e, g15x1 013G4125
To xe, @16x1 013G4126
To xe, @18x1 013G4128
[Lna npucoepnHenuna kK RA-N 15, RA15/6TB 1 RLV 15 meTannonnacTnkoBbix TPy6 013G4172
OUTVHIY C Hapy»KHOW pe3bboil, 212x2

Ay =15mm, Py =6 6ap, Tyakc. = 95 °C
To xe, 314x2 013G4174
gf;)(gpmcoe,qMHeHMﬂ K RA-K, VHS, RLV-KS 1 RLV-KD meTannonnacTnkoBbix Tpy6 013G4182
To xe, @14x2 013G4184
To xe, @15x2,5 013G4185
OUTUHIM C BHYTPEHHe pe3bboil, To e, 216x2 013G4186

Ay =20 mm, Py =6 6ap, Tyake, = 95 °C
To xe, @16x2,25 013G4187
To xe, #18x2 013G4188
To xe, 320x2 013G4190
To xe, 820x2,5 013G4191
3anopHas pykoATKa JlaTyHHas 6e3 NoKpbITUA 013G3300
Kpbiwwka [InA wKanbl HACTPONKM TepmoanemeHTa RA 2920 013G1672
DuikcaTop AnA 3alWKTbl OT AeMoHTaxa | [lna TepmoanemeHTos RA 2994 n RA 2992 (20 wTyk) 013G5245
BVHTbI 4nA 3aWnTbl OT AEMOHTaXKa [ina TepmoanemeHTa RA 2920 (50 wTyK) 013G1232
Habop nHcTpymeHTOB [Ins BbINONHEHWA 6110KMPOBKU-Pa3bIIOKMPOBKIN TEPMO3IEMEHTA 013G1236
CnyckHoW KpaH C HacapKol nof WaHr naTyHHbIN 6e3 nokpbiTva ana VHS, RLV, RLV-KD 003L0152
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2. banaHcnpoBoOUHbIe KnanaHbl

2.1. ABTOMaTnyeckne n PYy4Hble 6anchv|posoqu|e KnanaHbl gna AByXprGHbIX cncTem otonnieHnA

2.1.1. ABTOMaTnHeCKMin 6anaHCMPOBOYHDIN KnanaH ASV-PV natyHHbii My¢ToBbiii, Py = 16 6ap, Tyakc. = 120 °C, € AnanasoHOM HacTpOKM

APpe;. = 5-25 KMa

Tun OnucaHue N TeEXHNYECKNE XapaKTepUCTUKN KopoBbiii Homep
O, =15 MM, Kyg = 1,6 M3/u 003L7601
Ay =20 mm, Kys=2,5m3/u 003L7602
Ay =25 mm, K5 = 4,0 m3/u 003L7603
ASV-PV
Ay =32mm, K5 = 6,3 m3/u 003L7604
[y =40 mm, K5 =10 m3/u 003L7605
[y =50 mm, Kys =20 m3/y4 00327611"

) YyryHHBI C HapyXHOI1 pe3b6oi.

2.1.2. ABTOMaTNYECKNIT 6aNaHCNPOBOUHbIN KnanaH ASV-PV naTyHHbin MydToBbiiA, Py = 16 6ap, Tyake, = 120 °C, ¢ Ariana3oHOM HaCTPOIIKK

APper, = 20-60 Kkla

Tun OnucaHne 1 TeXHNYECKNe XapaKTepucTnKkmn KopoBbiii Homep
O, =15 MM, Kyg = 1,6 M3/u 003L7711
O, =20 mm, Kys=2,5m3/u 003L7712
Ay =25 mm, K5 = 4,0 m3/u 003L7713
ASV-PV
Ay =32mm, K =6,3 M3/u 003L7714
Ay =40 mm, K,s =10 m3/u 003L7715
Ay =50 MM, Ky = 20 M3/u 00320621"

n YyryHHbIN C HapY>KHOW pe3bOoiA, AManasoH HaCTPONKM APper, = 20-40 Ka.

2.1.3. 3anopHbiit knanad ASV-M naTyHHbii My$ToBbIN, Py = 16 6ap, Tyakc, = 120 °C (ans komnnektaumm ASV-PV)

Tun OnucaHne N TeXHNYECKNe XapaKTepucTnKmn KopoBbiii Homep
O, =15 MM, Kyg = 1,6 M3/u 003L0691
O, =20 mm, Ky =2,5m3/u 003L7692
O, =25 mm, Kys = 4,0m3/4 003L7693
ASV-M
Ay =32 mm, K5 = 6,3 m3/u 003L7694
A, =40 mm, K,s =10 m3/u 003L7695
Ay =50 MM, Kys = 16 m3/u 003L7702"

) C HapyxHoi1 pe3b6oi.

2.1.4. HacTpamBaemblil pyuHOI1 3an0pHO-6anaHCMPOBOYHbIV KnanaH ASV-I natyHHbii My¢ToBbiit, Py = 16 6ap, Tyake, = 120 °C (ansa

KoMM-nieKTauum KnanaHa ASV-PV)

Tun OnucaHne n TeXHNYECKNe XapaKTepucTnKkmn KopoBbiii Homep
O, =15 MM, Kyg = 1,6 M3/u 003L7641
ASV-I O, =20 mm, Kys=2,5m3/u 003L7642
O, =25 mm, K5 = 4,0 m3/u 003L7643

2.1.5. HacTpavsaemblil py4HON 3anMopHO-6anaHcpoBOYHbIN KnanaH ASV-BD, natyHHbin My¢Tosbili, Py = 20 6ap, Tyaye, = 120 °C (Ana

KomnnekTauun KnanaHa ASV-PV)

Tun OnuncaHune N TeXHUYECKNE XapaKTePUCTUKN Kopogbiit Homep
Ly =15 mm, Kys = 3,0 M3/4 00324041
ASV-BD Ly =20 MM, Kys = 6,0 M3/ 003Z4042
Oy =25 mm, K5 = 9,5 m3/u 003Z4043

2.1.6. PyuHoit 6anaHcmpoBoyHbiit knanaH USV-1 natyHHbin mydTosbiii, Py = 10 6ap, Tyake, = 120 °C

Tun OnucaHne n TeXHNYECKNe XapaKTepucTnKkm KopoBbiii Homep
O, =15 MM, Kyg = 1,6 M3/u 00322131
USV-I Oy =20 mm, Kys=2,5m3/u 00372132
Oy =25 mm, Ks =4 m3/u 00372133
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2.2. ABTOMaTn4eckune GaﬂaHCVIpOBO‘-IHbIe KnanaHbl gna OﬂHOprGHbIX cncTem otTonneHnAa

2.2.1. ABTOMaTUyecKnii 6anaHcMpoBOYHbIN KnanaH AB-QM naTyHHbIN C U3MepUTENIbHbIMU HAMNMENAMU, HAPYKHOW pe3bboi,

Py =16 6ap, Tyaxc. = 120 °C

Tun OnuncaHne n TeXHNYeCKne XapaKTepucTuKmn KopnoBbiit Homep
Ay =15mm, G =0,09-0,45 m3/y, APpg.qm = 0,16-0,4 6ap 00321212
AB-QM [, =20mm, G=0,18-0,9 m3/u, APpg.qm = 0,16-0,4 6ap 00371213
[y =25mm,G=0,34-1,7 m3/y, APpg.qm = 0,2-0,4 6ap 00371214
fy=32mm, G=0,64-3,2 m3/y, APpg-qm = 0,2-0,4 6ap 00371215

2.2.2. ABTOMaTUYeCKNIN KOMBVHUPOBaH

HbI 6anaHCUMPOBOYHBIN KnanaH AB-PM naTyHHbIN, ¢ Hapy»Hol pe3bboit, Py=16 6ap, T=120 °C

Tun OnucaHmne N TeXHNYeCKne XxapakTepucTukmn Kopogbiii Homep
Oy =15mm, G 3/4A,G=0,02-0,40 m3/y, 003Z1402
AB-PM Oy,=20mm,G1A,G=0,40-0,78 m3/y, 003Z1403
Oy=25mm,G1%A,G=0,80-1,60 m3/u, 003721404

2.2.3. TepmocTatuyeckumin anemeHT QT perynatopa Temnepatypbl 06paTHOro TenIoHOCUTENS (415 MCNONb30BaHWA C

Tun OnucaHne N TeXHNYECKNE XapaKTepUCTUKN Koposbili Homep
ar Tper = 45-60°C, Ans yctaHoBKM Ha knanaH AB-QM [l = 15-20 mm 00370382
To xe, AnsA ycTaHOBKM Ha knanaH AB-QM [ly = 25-32 mm 00320383

Twake, = 120 °C

2.2.4.TlaTpy6OK C HaKMZHoW rakon (1 WT.) AnA npucoeanHeHns 6anaHCMpPoOBOYHbIX KnanaHos AB-QM, ASV-PV n ASV-M, Py =16 6ap

Tun OnucaHne n TexHnyeckne XapakKTepucTukmn KOAOBbIﬁ HOoMep

[y =15 mm ana AB-QM 00320232

To xe, [, =20 mm 00320233

. To xe, [, =25 mm 00370234
Pe3b6oBoON

To xe, ﬂy =32 MM 00320235

fy =50 mm gns ASV-PV 00320278

To xe, gna ASV-M 00320274

Ay =15 mm ans AB-QM 00320226

To xe, Lly =20 MM 003Z0227

. To xe, [l, =25 mm 00370228
MpuBapHo

Toxe, ly =32 mm 00320229

fy =50 mm, gna ASV-PV 003Z0276

To xe, gna ASV-M 00320272

3. Tpy6onpoBogHas apmaTtypa

3.1. 3anopHo-cnycKkHaa apmaTtypa

3.1.1. KpaH waposoii 3anopHbiii Danfoss naTyHHbii My$ToBbIN, Py = 40 6ap Tyyak, = 110 °C

Tun OnuncaHne N TeXHNYECKNE XapaKTepuCcTuKn KopoBbiii Homep
Ay =15 MM, Kys= 15 m3/u 065B8207
O, =20 mm, K5 =28 m3/u 065B8208

BVR Ly =25 mm, K5 =39 M3/y 065B8209
Ly =32 MM, K5 =84 m3/4 065B8210
Oy =40 mwm, K5 = 156 m3/4 065B8211
Oy =50 MM, Kys = 243 m3/4 065B8212

knanaHom AB-QM)
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3.1.2. KpaH wapoBoW 3anopHbii Tina Jl

P cTanbHoi nog npueapky, Py = 40 6ap Tyakc, = 180 °C

Tun OnuncaHune N TexXHUYeckne XapakTepucTukmn KOAOBbIﬁ HOoMep
Ay =50 MM, Kys = 184 m3/u 065N0125
Ily =65 MM, Ky =200 m3/u 065N4280
JIP-FF 0, =80 mm, K5 =470 m3/4 065N4285
I, =100 mwm, K,s = 640 m3/u 065N0140
O, =125 mm, K5 = 1080 m3/u 065N0745
O, =150 mm, K5 = 1900 m3/u 065N0750

3.1.3. KpaH wapoBoi 3anopHbin Tuna Jl

P ctanbHoln dnaHueBbIi, Tyak. = 180 °C

Tun OnucaHne n TeXHNYecKne XapakTepucTnkmn KopoBbiii Homep
[y =50 mm, Py =40 6ap, Kys = 184 M3/4 065N0325
,Ely =65 MM, Py =16 6ap, K,s =200 m3/u 065N4282
JIP-WW fy=80mm, P, =16 6ap, K =470 m3/u 065N4287
[y =100 mm, P, =16 6ap, K ;= 640 M3/u 065N0240
[y =125mm, P, =16 6ap, K ;= 1080 m3/u 065N0845
[y = 150 MM, P, = 16 6ap, Kys = 1900 m3/4 065N0850

3.1.4. KpaH waposoli cnyckHo Danfoss natyHHbiin my¢Tosbiit, Py = 10 6ap,Tyakc, = 90 °C

Tun OnuncaHne N TeXHNYECKNE XapaKTepucTuKn KopoBbiii Homep
C HacaaKkom nop WaHr, ,Ely =15mm, Kys=1,9 m3/y4 065B8200
BVR-C To xe, [, = 20 MM, Kys = 6 M3/y 065B8201
To xe, [, = 25 MM, Ky = 12,1 M3/ 065B8202

3.1.5. ABTOMaTNYECKNIA BO3AYXOOTBOAY

K Danfoss natyHHbiit, Py =10 6ap, Tyage. = 110 °C

Tun

OnuncaHue n TexHnyeckne XapakKTepucTtnkn

KopoBblit Homep

Airvent

C Hapy»HoUi pe3bboit Ha wTyuepe, [, =15 mm

065B8223

3.2. QunbTpbl CceTYaTble

3.2.1. ®unbTp ceTHaTbIil MyPTOBBIN NATYHHbIN, Py = 25 6ap, Tyaxe. = 130 °C

Tun OnuncaHne N TeXHNYECKNe XxapaKTepucTuKm KopoBbiii Homep
C npo6koi, I, = 15 Mm, K,s= 4,5 m3/u 065B8235
To xe, [l, = 20 MM, Ky = 7,9 m3/u 065B8236
To xe, [l, = 25 MM, Kys = 11,2 M3/y 065B8237
FYR To xe, [Ty = 32 Mm, K5 = 17 M3/y 065B8238
To xe, [Ty = 40 MM, Ks = 24,5 M3/y 065B8239
To xe, [Ty = 50 Mm, K5 = 36 m3/u 065B8240
Co cnyckHbiM KpaHom, [l = 15 mm, Kis= 4,5 m3/4 065B8241
To xe, Iy, =20 Mmm, Kys=7,9 m3/4 065B8242
To xe, [l, = 25 MM, Kys = 11,2 M3/y 065B8243
FVR-D To xe, fl, = 32 Mm, K,o = 17 M3/4 06588244
To xe, [Ty = 40 MM, Ks = 24,5 M3/y 065B8245
To xe, [Ty = 50 Mm, K5 = 36 M3/u 065B8246

3.2.2. QunbTp ceTyaTbIN draHUeBbIn vy

FYHHbIiA, Py = 16 6ap, Tyakc, = 150 °C

Tun OnucaHune N TeXHUYeckKne XapaKTepucTukmn KOAOBbWI HOoMep
C npo6koi, [l, = 50 Mm, Kys = 54 M3/u 065B7745
To xe, I, = 65 MM, Kys = 95 m3/u 065B7746

FVE To xe, [Ty = 80 Mm, K= 140 M3/u 065B7747
To xe, }J,y =100 mm, K5 =201 m3/4 065B7748
To xe, )J,y =125 mm, K,s= 340 M3/ 065B7749
To xe, [ly = 150 MM, Kys = 526 M3/u 065B7750
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Tun OnucaHue n TexHu4yeckne XapakTepucTukmn KOAOBbe”I HOoMep
Co cnyckHbIM KpaHom, [l = 50 Mm, K = 54 m3/y 065B7731
To xe, [l, = 65 MM, Kys = 95 m3/u 065B7732

FVE To xe, [l, = 80 MM, K5 = 140 m3/4 065B7733
To xe, [, = 100 Mm, K= 201 mM3/u 065B7734
To xe, }J,y =125 mm, K,s =340 m3/4 065B7735
To xe, [l, = 150 MM, Kys = 526 m3/u 065B7736

3.3. CunbdpoHHbIe KOMMEHCcaTOpbl

3.3.1. KomneHcatop Danfoss 13 HepasetoLLelt CTanm oA NPrBapKy C BHYTPEHHEN Hanpasnsawwein runb3oi, Py =16 6ap,

Tuake. = 300 °C

Tun

OnucaHne n TeXHUYECKne XapakTepucTtnkn

KopoBbiii Homep

KomneHcatop Danfoss
13 Hep»KaBeloLen ctanm

e rmnb3on

noJ NPVBapKy C BHyTPeHHel HanpasAio- L, = 40 MM, yAnuHeHme 26 = 36 MM

[y =15 mm, yanuHerue 26 = 32 mm 193B4034
[, =20 mm, yanureHne 26 = 36 mm 193B4035
[y =25 mMMm, yanuHeHvie 26 =40 Mm 193B4036
JJ,y =32 MMm, yanuHeHue 28 = 40 mm 193B4037

193B4038
fy =50 Mm, yanuHeHve 26 =64 MM 193B4039
[y =65 Mm, yanuHeHne 256 =80 mm 193B4040
[, =80 mm, yanuHenne 28 = 64 mm 193B4041

3.3.2. KomneHcaTtop Danfoss 3 Hep»xaBetoLuein CTany nof NprBapKy C BHYTPEHHeN HanpasnAtoLein U HapyXHOW 3alUTHON rMb30M,

Py =10 6ap, Tyax., = 300 °C

Tun

OnuncaHue n TexHmyeckne XapakTepucTtnkn

Koposbili Homep

KomneHcatop Danfoss
13 HepX<aBeloLen ctanm
NoA NpriBapKy C BHYTPEHHel Ha-

rnb3om

npasnAoLLen 1 Hapy>KHOW 3aLlUTHON

A, =15 mm, yanuHerue 26 = 32 mm 193B4000
[, =15 Mmm, yanuHeHue 26 = 64 mm 193B4001
Hy =20 Mm, yanuHeHne 26 =40 mm 193B4002
fy =20 Mm, yanuHeHne 26 =80 mm 193B4003
fy =25 mm, yanuHeHve 26 =36 Mm 193B4004
[y =25 mm, yanuHerve 26 =64 Mm 193B4005
fy =32 mMm, yanuHeHune 26 =36 MM 193B4006
[, =32 mm, yanuHeHne 26 = 80 mm 193B4007
A, =40 mm, yanuHerne 28 = 36 mm 193B4008
[, =40 mm, yanuHerne 28 = 64 mm 193B4009
[, =50 mm, yanureHne 26 = 48 mm 193B4010
[, =50 mm, yanureHne 26 = 80 mm 193B4011
[, =65 mm, yanureHue 26 = 40 mm 193B4012
,L'J,y=65 MM, yanuHexme 26 = 80 Mm 193B4013
,[ly=80 MM, yanuHexuve 26 = 40 mm 193B4014
,[ly=80 MM, yanuHexuve 26 = 80 Mm 193B4015
,[ly= 100 MM, yanuHeHve 26 = 48 mm 193B4016
)Jy= 100 MM, yanuHeHve 26 = 80 Mm 193B4017
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4. KBapT/ipHble TEMNOCYETUNKNA

4.1. TenNOCYETUMK C MEXAHNYECKUM pacxogomepom

4.1.1. Tennocuetunk M-Cal Compact 447 ¢ uMnynbCHbIM BbIXOAOM, Py = 16 6ap, Tyaxe, = 90 °C

Tun OnucaHme 1 TeXHUYECKNe XapaKTepucTukm Koposbiit Homep"
C pacxopomepom, [l, = 15 MM, Gy, = 0,6 M3/4, Kyg = 1,22 M3/y (8232?,;325)
- — — 3 087G5399P
M-Cal Compact 447 To e, Gpakc. = 1,5 M3/4, Kys = 3,04 m>/y (087G5396P)
C pacxogomepom, [ly = 20 MM, Gyop, = 2,5 M3/4, Kys = 5,07 M3/ (gg;gggggpp)

) Bes cko60K — AnA Nopatolero Tpy6onpoBoaa, B CKobkax — Ans 06paTHOro.

4.2. TennocyeTuymK c YyNnbTpa3BYKOBbIM pacxXxogomepom

4.2.1. Tennocuetunk Sonometer 1100, Py = 16 6ap, Tyaxc. = 130 °C

Tun OnucaHne 1 TeXHMYECKNE XapaKTepuCTUKN Koaogbiii Homep"
C pacxogomepom, fly = 15 MM, Gyoy, = 0,6 M3/4, Kys = 2,05 m3/4 (gg;g?]?: g)
Sonometer 1100 To xe, Guake. = 1,5 M3/4, K5 = 5,47 M3/u (gg;gg}?gg)
C pacxofomepom, fly = 20 MM, Gy, = 2,5 M3/4, Kys = 7,9 M3/u (83;2211?35)

) Bes cko60K — AnA Nopatolero Tpy6onpoBoAa, B CKobkax — Ans 06paTHOro.

4.3. lononHuTeNbHbIE NPUHAANEXHOCTN

4.3.1. lLlapoBoli KpaH Ana NogKIoYeHUA BTOPOro AaTumnka Temnepatypbl TennocyetymnkoB M-Cal Compact 447 n Sonometer 1100,

Py =16 6ap, Tyaxc, = 130 °C

Tun OnuncaHune N TeXHUYECKNE XapaKTePUCTUKN Kopogbiit Homep
O, =15mm 087H0118"

— O, =20 Mm 087H0119"
O, =25 mMm 087H0120"

D MNocTaBnseTca B kOpobkax no 12 WTyK.

4.3.2. Tunb3a ANs yCTaHOBKM BTOPOTO AaTulKa TemnepaTtypbl Tennocuetunkos M-Cal Compact 447 n Sonometer 1100, P, = 16 6ap,

Twake = 130 °C

Tun

OnuncaHue n TexHmyeckne XapakKTepucTtnkn

Koposblii Homep

— ﬂ,y:15MM,L:60MM

085B0600

4.3.3. KomnnekT (2 Wwr.) pe3b60oBbIx NaTpyOKOB A5 NPUCOefMHEHUA pacxofomepoB TeriocuetyrkoB M-Cal Compact 447

v Sonometer 1100 natyHHble, Py = 16 6ap, Tyaxc. = 130 °C

KopoBbiii Homep

Tun OnucaHune 1 TeXxHUYECKMe XapaKTepucTuKm
Oy =15mm 803014
[y =20 mMm 803016

4.3.4. Mogynu n cpefcTBa ANAa CMCTeMbl AucneTyepmnsaunm

Tun

OnuncaHune n TexHnyeckne XapakTepucTtnkn

Koposbiii Homep

Cm. kaTanor «CpepficTsa yyeTta TensoBow sHeprum» [17]
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5. lKkadbl € y310M NpucoeAnHEHNSI KBaPTUPHOI CUCTEMbI OTOMJIEHNS

5.1. Wka¢ WKCO-1 c uHaMBMAYanbHbIM y3710M BBOJA

Tun OnucaHne N TeXHUYecKne XapaKTepucTtnkn Koposbiin HOoMep
LLIKCO-1-B1 11 C ofHVIM BbIXOOM A8 CUCTEMbI C NepUMeTpasnbHON Pa3BOAKON, 1eBOCTOPOHHeE MOAK/IOUYeHE K CTOAKY 003L1242
LIKCO-1-B1 1M C ofHVIM BbIXOL,OM A1 CUCTEMbI C NepUMeTPabHON Pa3BOAKOW, MPaBOCTOPOHHEE NOAKIIIOUEHNE K CTOAKY 003L1241
LLIKCO-1-B4 N C yeTblpbMA BbIXOAAMY AJ1A CUCTEMbI C JIy4eBOW Pa3BOAKON, 1eBOCTOPOHHEE MOAKIIOUYEHE K CTOAKY 003L1222
LLIKCO-1-B4 N C yeTblpbMA BbIXOAAMY /1A CUCTEMbI C Iy4eBOW pa3BOAKOM, MPaBOCTOPOHHeE MNOAKIIOUYEHNE K CTOAKY 003L1228
LLKCO-1-B7 NN C cemblo BbIxOAaMu ANA CUCTEMbI C JIy4eBOW Pa3BOAKOW, IEBOCTOPOHHEE NOAKIOYEHMNE K CTOAKY 003L1225
LKCO-1-B7 N C cemblo BbIxOAaMM ANA CUCTEMbI € JIy4eBON Pa3BOAKOW, NPaBOCTOPOHHEE NOAKIIIOYEHNE K CTOAKY 003L1231

5.2.31axHble y3nbl BBoga TDU.3

Tun OnuncaHmne N TeXHNYECKNEe XapaKTepUCTUKM KopoBbiii Homep
TDU.3 DN40-2L-20-ASVI15-USVI15 | y3en 3TaxHbIl Ha 2 OTBOAA, IEBOCTOPOHHEE NOAK/IOYEHNE K CTOAKY 144G4568
TDU.3 DN40-3L-25-ASVI20-USVI15 | y3en 3Ta)kHbli1 Ha 3 OTBOAA, N1€BOCTOPOHHEE MOAKI/I0UYEHNE K CTOAKY 144G4641
TDU.3 DN40-4L-25-ASVI20-USVI15 | y3en aTaXHbI Ha 4 0TBOAA, IeBOCTOPOHHEe NOAKIOYeHNE K CTOAKY 144G4642
TDU.3 DN50-5L-32-ASVI25-USVI15 | y3en 3TaxHbIi Ha 5 0TBOAOB, IeBOCTOPOHHEE NOAKIIIOYEHNE K CTOAKY 144G4715
TDU.3 DN50-6L-32-ASVI25-USVI15 | y3en 3Ta)kHblih Ha 6 OTBOAOB, 1€BOCTOPOHHEE MOAKIIYEHNE K CTOAKY 144G4716
TDU.3 DN40-2R-20-ASVI15-USVI15 | y3en 3Ta)kHbl1 Ha 2 OTBOAQ, MPaBOCTOPOHHeE NOAKIOYEHNE K CTOAKY 144G4577
TDU.3 DN40-3R-25-ASVI20-USVI15 | y3en 3TaxHbI Ha 3 0TBOAA, NPaBOCTOPOHHEE NOAKIIYEHNE K CTOAKY 144G4650
TDU.3 DN40-4R-25-ASVI20-USVI15 | y3en 3TaxHbilh Ha 4 0TBOAA, NPaBOCTOPOHHEe NMOAKIoUEHNE K CTOAKY 144G4651
TDU.3 DN50-5R-32-ASVI25-USVI15 | y3en aTaxHbIll Ha 5 0TBOAOB NPaBOCTOPOHHEE MOAKIIIOUEHNE K CTOAKY 144G4724
TDU.3 DN50-6R-32-ASVI25-USVI15 | y3en sTaXHbll Ha 6 OTBOJOB, NPaBOCTOPOHHeE NOAK/IOUEHME K CTOAKY 144GA4725
MpunoxeHne 2. Tabnuubl Ana Bbibopa HaCTPoOeK NPONYCKHON CNOCOOHOCTU
K/lanaHoB paaunaTopHbix TepmoperynaTopos Tuna RTR-N [, = 15 mm
npu APgrr.n =8 Kla
ATeper Q j1pens KBT, NPy pasnunyHbix npefHacTpoiKax NnponyckHo cnoco6HocTn KnanaHa RTR-N
= 1 1,5 2 2,5 3 875 4 4,5 5 55 6 6,5 7 7,5 N
15 0,20 0,32 0,45 0,62 0,79 1,01 1,23 1,50 1,77 1,94 2,12 2,33 2,56 3,08 3,60
20 0,27 0,43 0,59 0,82 1,06 1,35 1,65 2,01 2,38 2,61 2,84 3,14 3,43 4,12 4,82
25 0,33 0,54 0,74 1,03 1,31 1,68 2,06 2,50 2,96 3,25 3,53 391 4,28 513 6,00
npu APgtr-n = 10 KMa
Ao Q jpeas KBT, NpY pasnunuHbix NpeaHacTpoiikax NponyckHoii cnioco6HocTn knanaHa RTR-N
= 1 1,5 2 2,5 3] 3,5 4 4,5 5 55 6 6,5 7 7,5 N
15 0,22 0,36 0,50 0,69 0,88 113 1,38 1,68 1,98 2,17 2,37 2,61 2,86 3,44 4,02
20 0,30 0,48 0,66 0,92 1,18 1,51 1,85 2,25 2,66 2,92 3,17 3,51 3,84 4,61 5,39
25 0,37 0,60 0,83 115 1,47 1,88 2,30 2,80 3,31 3,63 3,95 4,37 4,78 5,74 6,71




Dacifold

npl/IﬂO)KEHI/Ie 3. I'|/|p,paan|t|eCKv|e XapaKTepucTtuku afieMeHToB CUCTEM OTOIJIEHUA

XapaKTepl/ICTVIKI/I rmppasianyeckoro conpoTuBneHna

Tpy60onpoBofbl U3 CTanbHbIX BOAOra30npoBOAHbIX (06bIKHOBEHHbIX) TPY6

Ay, Mm 15 20 32 40 50
(S-10%), _ 1\ Ma/(kr/u)? 33,410 7,500 1,900 0,480 0,250 0,065
(S-10%; = 1, Ma/(kr/u)? 10,420 3,130 1,170 0,380 0,165 0,085
Tpy6onpoBoabl U3 CTasbHbIX EKTPOCBAPHbIX TPYO
d,x 6, Mmm 76x2,8 89x2,8 108x2,8 133x3,2 159x3,5
(S-10% 1w Ma/(kr/u)? 0,0131 0,0052 0,0017 0,0006 0,0002
(S- 104)< -1 |_|a/(KI’/LI)2 0,0240 0,0123 0,0057 0,0024 0,0011
Tpy6onpoBoabl U3 MefHbIX TPY6
d, x 8, Mm 10x1 12x1 14x1 15x1 16x1 18x1
(S-10%), _ 1\ Ma/(kr/u)? 557 172 86 57 43 22
(S- 104)1: 1 Ma/(kr/u)? 160 63 32 22 16 10
Tpy6onpoBogabl 13 NNACTUKOBbIX 1 METANIONIACTUKOBBIX TPYO
d,x 8, Mmm 12x2 13x2 14x2 15x2,5 16x2 17x2 20x2
(S-10%), = 1 w Ma/(Kr/u)? 695 470 243 170 9% 73 28
(S+ 0%, Ma/(kr/u)? 160 94 63 63 30 22 13
KoadpprumeHTbl MECTHBIX CONPOTUBAEHUN
YcpepHeHHble 3HaueHua (Ana Tpy6 u3 noboro matepurana) Ko3oPrLUNEHTOB MECTHBIX CONPOTUBAEHNI
RELLIREEER LG K:;g::;$:ﬁ OTBop nog L BHe3anHoe BHe3zanHoe
::::::;2:3; wnun c-ranbmzﬁ yrnom 90° Ha npoxop HaoTBeTBNIe- | Hapaspene- | oo Oreryn O6xon pacwmpeHne CyXeHune
naHenbHbIN Hune Hue
C 2 1,5 1 1,5 1,5 3 0,5 2 0,5
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— [IpunoxeHue

MpunoxeHune 4. Tabnuya 3aBucumocten K, AP,

G
m3/y Kr/u
AP
G 3 G .
K,=——,m3/u K,=—=-10"3, m3/y
" Jap " Vap
G G\
6ap AP=( ,6ap AP= 106 6ap
K, Ky !
G=K,VAP, M3/y G=1000-K, VAP, kr/u
K,=316--S, M3/u K,=0,316--S=, M3/y
VaP P
2 2
Na Ap:( i ).105,[13 AP=0,1-(£),I'Ia
v K\I
G=3,16-103-K, VAP, m3/4 G=3,16 -K,- VAP, Kr/u
K‘,=10~£,M3/ll |(V=_(-'-l .10'2,M3/-|
VAP Vap
2 2
kMa AP=100-( ,kMa AP=( G )'10'4,KI'Ia
'V KV
G=0,1- K, VAP, M3/4 G=100 - K,- VAP, kr/u

MpunoxxeHune 5. Tabnuya nepeBoga eanHUL, aaBneHus (nepenaga AaBneHnn)

WcxopHas eanHnLa e 6ap Ma kMa rMa Mna mb6ap
1 6ap 1 10° 102 103 107 103
1Ma 107 1 1073 1072 106 102
1 kMa 1072 103 1 10 1073 10
1Ma 1073 102 107 1 104 1
1 MMa 10 106 103 104 1 104
1 mbap 1073 102 107 1 104 1
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