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BcTtynutenbHoe crnoBo

OHeprocbepexeHne — caMblil SKONOMMYECKM YNCTbIA UCTOMHUK SHEPTUKN, MOCKOMbKY
He 3arpsasHseT OKpyXaloLLylo cpefy BpeaHbIMU BblAENEHUAMU NapHUKOBbLIX ra3os.
K Tomy Xe, 3TO Becomas 4acTb CHWXKEHMSI IKCMNIyaTauWMOHHBIX W3OEPXKEK,
MOCKOSbKY CO30aéT onTumarnbHbI pexum paboTel 06opygoBaHWs, yMeHbLUasi ero
M3HOC W  YOJNIMHAS  CPOK  CnyxObl. OHeprocbepexeHne C  MOMOLLbIO
WHTENNeKTyanbHowm cucTeMbl aBToMarumsauuu ynpowaet 3agayu
3KCMMyaTaLMOHHOIO  MepcoHana, Jdenas ero  Tpyd  MHTENneKTyanbHbIM.
ABTOMaTM3aUMs 30aHMMA — 3TO BaXHbIA WMHCTPYMEHT He Tonbko B 6opbbe ¢
HepauuoHamnbHbIM  WCMOMb30BAaHMEM  3HEPrOPecypcoB M 3arpsi3HEHUEeM
OoKpyXaloLlen cpefpl, HO Takke U B CO3AaHUN KOMJOPTHOIO MUKPOKIIMMAaTa BHYTPU
nomMeLleHmn. 3gaHve, ocHalEHHOe COBPEMEHHBIMWM CUCTEMamMu aBToMaTtusauuu,
npeacraensetr cobon He 3acTbIBLUYIO apXMTEKTYpPY, @ CTPYKTYpPY CO CROXHbIMU
cucTeMamm XxusHeobecneveHusl, KOTOPy MOXHO CPaBHUTb C XWBbIM OPraHU3MOM
WHTENNeKTyanbHbIM, 4YyBCTBMTEMbHbIM, aganTupyembimM. OHO “ObllMT’  npwu
MOMOLUM CUCTEM BEHTUMALUUM M KOHOWUMOHMPOBaHWS Bo3adyxa. Ero TpybHble
“apTepun’ nogatoT TENMO W XUBUTENbHYIO Bnary. Ero nHtennektyanbHas cucrema
aBTOMarun3aumm, NocTpoeHHas Ha COBPEMEHHON anemMeHTHon 6a3e, paboTaeT, Kak
‘ueHTpanbHas HepBHas cuctema’. OHa nonydaer wmHOpMaUMio OT “HEepBHbIX
OKOHYaHUN” — [OaTyukoB TemnepaTtypbl, [OaBMneHWsl, BNaXHOCTM W T.A.,
obpabaTtbiBaeT MHOpMaUMO M MNOCbINMAeT KOMaHAbl CBOUM WCMOMHUTENbHbBIM
opraHam: 3MnekTpPonpuBodamM HAacOCOB WM BEHTWUMSATOPOB, NPMBOAAM BO3OYLUIHbIX
3aCIMOHOK M PErynupyoLwmnx KnanaHoB. Y Takoro 3aaHus ecTb gylia — 3TO YErOBeK,
ONsl KOTOPOro OHO CYLLECTBYET, Arsl KOTOPOro B HEM co3gaHbl Bce KOMGOPTHbIE
YCIOBUS, U B KOTOPOM OH FOTOB NPOBOAWTL OOMbLUYI0 YacTb CBOEro BpemeHu. B
TakoM 3[4aHUN KOMAOPT, 3KOHOMUYHOCTb U 3KOMOIrMYHOCTL LUaralT pyka 00 pyky.
OHeproapheKTUBHbIE 30aHMSA HArMSAAHO AEMOHCTPUPYIOT, HACKOMbKO CEPbE3HO UX
Bragenbubl  BO3naraloT Ha cebss  OTBETCTBEHHOCTb 3a  pauuoHanbHoe
ncnonb3oBaHMe aHeprun. Takon “senéHbii MMnax” npuobpetaeTr Bcé Gonbluee
3Ha4yeHue, N CUCTEMbl aBTOMaTU3aLUn pasnuyHbIX TUMNOB 34aHUA MU KOMMIIEKCOB
30aHuMn urpalot 3gecb bonbwylo ponb. B gaHHOM Gpowope npegcTaBrieHbl
nonynsipHble M WHHOBALMOHHbIE METOAbl 3HEepProadPEKTUBHOIO yrnpaBreHus
WHXEHepHbIMM cucTeMamun. Mbl Hageemcsl, YTO OHa OKaXKEeTCsl MONEe3HOW npwu
NPOEKTMPOBaHNW, HaNaake u aKcnyatauuyM cMcTemM aBToMaTusaumm 3aaHun.

TapaceHko FOputi Akumosu4

Mockea. 2019 rog.
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Onsa koro
npegHasHa4yeHa
opouopa?

Yemy otaatb
npuopuTeT?

1 BBeneHue

Bpouutopa pa3paboTaHa Ou3Hec-noapasgeneHnem “ABTOMaTU3aLNSA "
6e3onacHocTb 3gaHuit” komnaHum OOO «CumeHc» M npegHasHaveHa Ans BCeX
YYaCTHWKOB MPOLIECCOB MPOEKTUPOBaHWSA, Hanagku, BBOAA B JKCNnyatauuio u
obcnyxnBaHUs CMCTEM aBTOMaTM3aUmMmn 30aHui.

Bpoluopa nocBsilieHa BonpocaMm noagdepkaHust KOMOpPTHOrO MUKpOKNMMaTta B
NMOMELLeHMsIX, a Takke BOMpocamM  3HEeprodEKTUBHOIO  yrpaBneHust
WHXXEHEpPHbIMM CUCTEMaMU 30aHUS:

e OTONMeHue;

e ropsiyee BOAOCHaBGXEHME;

e  OXNaxOeHue;

e  BEHTUNAUMS;

e  KOHOMUMOHMPOBaHWE BO34YXA;

e OCBelleH1e 1 3aTeHeHME NOMELLEHA.

UHXeHepHble CUCTEMbl  34aHUA  WNW, Kak WX HasblBalOT — CUCTEMbI
Xun3HeobecneveHns, cnyxkar ana nogdepXaHus KOMGOPTHOrO MWKpOKNMMata B
noMeLleHMaX W Mpu 3TOM 3aTpayvBaloT Oonbluoe KONMMYecTBO TEennoBOM W
SMeKTpUYeckon 3Heprmn. Ecnm sHepruio SKOHOMWUTb, 3TO MOXET MNPUBECTU K
YXYOWEHN0  KOMMOPTHLIX  ycrnoBuin. BcTtaét Bonpoc: 4TOo  BaxHee
3HeprocbepexeHne nnu komeopT?

« OTonneHue
« [BC
« OxnaxgeHuwe

« BeHTUMNAUMA K
KOHOWLMOHWpOBaHWe

« OcBelleHWe 1 Kanosu

« [pyrne notpedbutenn
SHeprum
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=
=
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Tenno —se= ?&Snek'rpmuecmo

3atpatbl Ha aHepronoTpebneHne, kakumm Gbl BBICOKMMU OHWU HU BbINn, HE NAYT HU
B Kakoe CpaBHEHMEe C LeHON 300pOBbS MO4eN U NpovM3BOAMTENBHOCTM MX TpyAda.
Moatomy aHeprocbepexeHne [OMKHO 3aKaHYMBATbCA TOr4a, Koraa BO3HUKaeT
yrposa yxygleHust KoMmpopTHbIX ycrioBuii. To ecTb, 3HeprocbepexeHne LOMKHO
Jocturatbes 6e3 yuepba ans komdopra. Jlioam npoBoasT 6onbLwyo YacTb CBOEWN
XW3HU B 30aHUsIX: Joma, Ha paboTe, B obLieCcTBEHHbIX MecTax M T.4. Bcem
XOYEeTCS MMETb B MOMELLEHUSAX 340POBbIN MUKPOKNMMAT, owyLlieHne komdopTta u
BbICOKYIO MPOM3BOAMTENBHOCTb Tpyda. OTM YCMOBWUS B3aumocBs3aHbl. Ecnn B
MOMELLEHMN CITULLKOM XOfIOAHO WM >KapKo, HeJoCTaToyHas wunu m3bbiTovHas
BNaXHOCTb, HECBEXUIN BO3yX W MfOX0e OCBELLEeHWe, 9TO HeraTMBHO OTpaXKkaeTcs
Ha CaMO4yBCTBUM M Ha NpousBOAMTENbLHOCTU Tpyaa. [loaTomy, npexage 4vem
3aHMMaTbCsl 3HeprocoepexeHnem, Hago No3aboTUTLCA O KOMAOPTHBLIX YCIOBUSIX.



YTto BnusieT Ha
camouyyBCcTBME noaen?

2 KomdopTHbie ycrioBus

2.1 Temnepartypa Bo3gyxa

TemnepaTypHbli  KOMGOPT — OQHO W3 OCHOBHbIX YCNOBMMA KOMGOPTHOrO
MUKpoKnNumarta B nomelleHusx. OulyuieHne TemnepaTypHoro komdopTta O4veHb
nHameuayaneHo. OHO ObIBAaeT pasHbIM Yy pasHbiX NoAer, B 3aBUCMMOCTM OT
300pOBbS, 3aKarku, Bo3pacTa, KOMNEKLMN U T. 4. OTO owylleHne ObiBaeT pa3HbiM
Yy OOHOrO M TOrO Xe YerioBeka, B 3aBUCMMOCTU OT €ro ABuUraTenbHON akTUBHOCTU
U 3MOLMOHANBHOIO COCTOSHMSA. TemnepaTtypy Bo3gyxa nogaep>KmeatT CUCTEMbI
OTOMMEHNS, OXMNaXAEHUSs, BEHTUNALNN N KOHOULMOHMPOBaHUA Bo3ayxa. Llenb atumx
CUCTEM — CO34aTb TakMe YCrOBUS, MPU KOTOPbIX YENOBEK HE 3a4yMbIBAETCSl O TOM,
XOrnogHo eMy unu Tenno. TemnepaTypa Bo3ayxa YCIOBHO CYMTAETCst KOMOPTHOM,
ecnn oHa Haxoautcss B npegenax oT 20°C po 25°C. OpgHako nokasaTenem
TemnepaTtypHoro komdopta SIBMSIETCA HE TOMbKO M HE CTOMNbKO dakTuyeckas
Temnepartypa, CKOMbKO oulyuiaemas Temneparypa. daktudeckyio TemnepaTypy
yenoBeKk OLlylWlaeT MNo-pa3HOMY, B 3aBUCUMOCTM OT pasHbiX YCNOBUNA:
OTHOCMUTENbLHOW BNAXHOCTU, CKOPOCTU ABWXEHUS BO3AyXa, TEMMOBOMO U3MNy4yeHUs u
CBOEN ABUraTtenbHOW akTUBHOCTW.

2.2 BnaxHocTb Bo3ayxa

[ns Toro, 4To6bI N3bexaTb HEraTUBHOIO BO3AENCTBUS YPE3MEPHON BNAXXHOCTH
nnu, HaobopoT, Ype3MEPHON CyXOCTU BO3AyXa, ero HeobxoauMo ocyLaTh JIETOM U
YBNaXHATb 3UMOWN. OTOT ABYXCTOPOHHUI MPOLLECC ABNAETCH OGHOW N3 OCHOBHbIX
YHKUUIA CUCTEM KOHOULMOHNPOBAHUSA Bo3ayxa. OTHOCUTENbHAsA BNAXHOCTb
BO34yXa YCITOBHO cumTaeTcs komgopTHou B npegenax ot 30% no 60%. OgHako He
BO BCEM 3TOM AnanasoHe KOMGOpPTHasH BNaXXHOCTb ABNAETCA 340poBoN. Puck
NPOCTYAHbIX 3260neBaHUN 1 rpunna 3Ha4yMTENBHO HDKE, ECIIN OTHOCUTENbHASA
BMNaXXHOCTb BO3ayxa Haxoautcs B 6onee y3knx npegenax — ot 40% no 60%.

C 3STOM TOYKM 3peHUs MopAep)KaHUe OTHOCUTEIbHOW BIIaXHOCTW, paBHon 50%
SABNSAETCSH ONTUMAarbHbIM.
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Mpn pasHoW BRaXHOCTW YenoBeK MOo-pasHOMYy oOuywaeT  akTUYecKyo
Temnepatypy Bosgyxa. [loaTomy, paccmatpuBas COCTOSHMS Bo3gyxa Mo
Temnepatype W OTHOCUTENbHOW  BM&XHOCTW,  ONEpPUPYIOT  MOHATUEM
“TemnepaTypHO-BNaXKHOCTHbIN pexmMm”. Huxe npeacrtaeneH dparMeHT gmarpaMmmbl
TENNo-BNaXXHOCTHOIO peXXuma C BblAEMNeHHON 30HOW KoMmdopTa Mo Temnepatype v
OTHOCUTENbHOWN BAXXHOCTMW.
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2.3 KayecTBO BO3ayxa

B mupe u3 kaxgblx OecATW YenoBeKk OEeBATb AblaTr 3arpsa3HEHHbIM BO30YXOM.
E>xerogHoO ceMb MUMMMOHOB MPEXAEBPEMEHHBIX CMEPTEN BbI3BAHO 3arpsi3HEHNEM
BO3ayxa. Bo3gyLHbIn KOMAOPT YeroBeka B 3aKpbITOM MOMELLEHUN onpefenseTcs
KayeCTBEHHON XapaKTepUCTUKOW KOMHAaTHOro BO3dyxa, KOoTopas BO MHOIOM
3aBUCUT OT KOMnmMyecTBa MNOCTynaloLwero cBexero atMocdepHoro Bo3gyxa U ero
yuctoTbl. lMpyM NNoxom kayecTBe BO3dyxa B MNOMELLEHUM MNPOU3BOAUTENBHOCTb
Tpyga denoBeKka CHwkaetcss ©Oomee, 4em Ha 10%. KauvectBo BO3gyxa
XapaKkTepu3yeTCcs CTEMEHbI0 KOHLIEHTPALMK YITIEKMCIIONO rasa, HanMunem 3anaxos,
TabayHOro AbiMa, arnnepreHoB, TOKCUYHbIX ucnapeHun, nbim u T1.4. OHO
noaaepXmnBaeTca CUCTEMaMU MPUTOYHO-BbLITSXXHOW BEHTUMALMK, yNpaBnsemMbiMu C
NMOMOLLbIO AaTYMKOB kadecTBa Bo3gyxa. OOblMHO mcnonb3aytoTca gatdmkn CO:2 u
OaTynky neTyumx opraHumdeckux coegmHenuin (JIOC). NHoraa ncnonb3syercsa gatyumk
TOHKOANCMNEPCHOW MbINIM, 0COOEHHO B MPOMbILLSIEHHBLIX PafiOHaXx.

Oatumkn CO, onpefensoT KOHUEHTpauulo YrrekUCnoro rasa, BblAblXaeMoro
yenoBekoM. Kak n3bbITok, Tak n Hegoctatok CO2 BO BObIXaeMOM BO3yxe BpeaHo



OoTpaxaeTca Ha cocTosHuM opraHuama. [lpm Hepoctatke CO2, Korga ero
gonyctumas koHueHTpaums <0,03%, HapywaeTtcs pabota MHOrMX OpraHoB, a npw
n3bbitke >1,5% ouwywalTcsa TronoBHble OONMM M HapKoTUYeckoe AencTBMe.
PabotocnocobHOCTL U OCHOBHble  u3uonornyeckme dyHKUMM  OpraHusma
3HAYMTENBHO HE U3MEHSIOTCS, ecnu KoHueHTpauns CO2 coctaenget 0,04% — 0,5%.

B cootBetctBUM ¢ TOCT 30494-2011, Hannume CO2 B npegenax 400 ppm — 1000

ppm cuntaeTca gonyctumon. EguHunua namepernss ppm (part per million) — ato
ofHa MuUnNnuoHHasa nons. [pyrumu cnosamu — ato cogepxaHue CO,, BbipaXeHHOe

B cm® Ha M* Bo3ayxa.

Knacc | KayecTBo BO3ayxa B MOMELEHUM CogepaHue CO,
cm3/m3
@ ®
1 Beicokoe - 400 1 MmeHee
2 CpegHee - 400-600
3 - JonycTumMoe 600-1000
4 - Huzkoe 1000 1 6Gonee
Yunble 1 obLLecTBEHHbIE 30aHUA

B cooTtBeTcTBMM C uccriegoBaHusMK “BceMupHOro coeeTa Mo 3KOMOMMYecKkomy
CTpouTenbCTBY”, MOoBbIWEHNe KoHueHTpauum CO, no 2500 ppm  cHuxaet

NpPOM3BOAMTENBHOCTL TPyAa CrneayoLwmnm obpasom:

- aKTUBHOCTb YernoBeka CHuxaeTcs Ha 35%;
- BOcnpuaTne nHdopmaumm yxyglaetca Ha 60%;

- MHMUMaTMBHOCTL NagaeT Ha 90%.

DaTtumnkm JIOC onpenensitoT KOHUEHTPALMIO TOKCUYHBIX UCMAPEHUI U3 pasnmyHbIX
BELLECTB M NMPegMeTOB, TakMX Kak Kpacka, KOBpbl, AEePEBsIHHbIE U3OEeNnus, Kneswue
BELEeCTBa, MOWLUME M uYUCTAWME cpepcTtBa W T.4. JleTyune opraHuyeckue
COeUHEHUN SABNSAOTCA OOHMM W3 [MNaBHbIX BUHOBHUKOB CHUXEHUSI KadvecTsa
BO34yxa B nomelleHumn. Vix HebnaronpusaTHoe BO34ENCTBME HA 300POBbE 3aBUCUT
He TOmNbKO OT YPOBHSI TOKCUYHOCTM, HO TakkKe OT KOHLUEHTpauUMuM U ONIUTENbHOCTU
KOHTakTa Cc nogbMn. MccnegoBaHus nokasanu, YTO KOHLUEHTpauus neTydmx
OpraHNYeckux COeOMHEHUN B 3aKPbITbIX MOMELLEHMAX B NATb pa3 MPEBbIAET UX
KOHLIEHTPaLUIO B OTKPbITOM BO34YyXe.



[aTymkn TOHKOAMCNEPCHOW NbINU ONpedenstoT coaepXaHne B BO3OyXe MEIKMX
YyacTuy Nbinv 4o 2,5 MUKPOH, KOTopasi MOXET nonagaTtb B NOMELLEHME C HAPYXXHbIM
Bo3gyxom. E€ Hannume cnocobCcTBYET BO3ZHUKHOBEHMIO NEMOYHbIX 3aboneBaHuin.

2.4 CkopocTb ABUXEHUS1 Bo3ayxXa

[lBXeHMe BO3gyxa MOXET MPUBECTU K OLUYLLEHWIO Xoroda Mpu HopMarbHOW
Temnepatype. OHO cnocobCTBYET NOKaNbHOMY OXNaXKAEHUIO OTAENbHbIX Y4acTKOB
Tena un oTpuuaTernbHO CKasblBaeTCs Ha 3400poBbe. B nomelleHnsx He AOMKHO ObiTb
CKBO3HSIKOB, CO34aBaeMbIX CUCTEMaMu MPUTOYHO-BbITSXKHON BeHTUNSUMU. Bosayx
OBWXETCA MO BO34YXOBOAAM CO CKOPOCTbIO OT OOHOMO A0 HECKONbKMX METPOB B
cekyHay. [Nonagasi B MOMeLLeHNe, OH PE3KO CHUXKAET CBOK CKOPOCTb. B pabouei
30He, C KOTOPOM CBsi3aHa OeAATENbHOCTb YeSloBeKa, CKOPOCTb OABWKEHUS BO3gyxa
He pomkHa npeeblwaTtb 0,15 m/cek. 3aumon m 0,25 m/cek. netom. [pu pasHom
CKOPOCTM [ABMXEHUS BO3Qyxa 4YenoBek Mno-pasHoMy ollyuiaeT dakTUyYeckyro
Temnepartypy Bo3gyxa.

2.5 OcBeweHue

Ecnu yenosek ncnbiTbiBa€T CBETOBOM AMCKOMOPT, TO €ro NpoM3BOAUTENBHOCTb
Tpyga cHuxaetcsi bonee, yem Ha 20%. CnuwKOM sIpKOE OCBELLEHWE BbI3biBAET
pasgpaxXeHue 3puTenbHOro annapata. HepgoctaTtoyHoe oOcBelleHVe Bbi3biBaET
yToMIeHne 3putenbHoro annaparta. OceelleHve [OMKHO MNOAAEPXUBATLCA B
COOTBETCTBMM C CaHWTAPHbIMW HOPMamMW AN pasHbIX TWUNOB MOMELLEHUN, B
3aBMCMMOCTM  OT  TPy4OBOW  OEATENbHOCTW, WAM B COOTBETCTBMM  C
nHAMBUAYanbHbIM oLLyLeHnem CBETOBOIO komcopTa. XKenatenbHo
MakcMMaribHoe BO3MOXHOE WCMNoNb3oBaHMe [HEBHOro cBeTa. [ns  3peHus
COIHEYHbIN CBET MONie3HEE WCKYCCTBEHHOrO, OCOGEHHO Mpu Hanuuum adpdekta
OnecTkocT OCBETUTENbHbLIX MNPUOOPOB WM  MepuaHus CBETOBOrO MOTOKA,
BO3HMKAIOLWWEro MNPy UCMOMb30BaHUU JIIOMUHUCLEHTHBLIX namn. [ns cBeToBOro
KomdopTa BaxHa He TOMbKO CTeNeHb OCBELLEHHOCTU paboyein NOBEPXHOCTU, HO U
paBHOMEPHOCTb OCBeLLEHMS. OcselueHne perynmpyetcs Aatymkamu
OCBELLEHHOCTUN, AMMMEpPaMU (3NEKTPOHHBIMW NOTEHLMOMETPAMMU, PEFYNMPYHOLLMMU
MOLLHOCTb CBETUJIbHUKOB) Y aBTOMATUYECKUMMU XKarto3u.

|
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CuHgpowm “6onbHoro
3paHua”

Mpun ncnonb30BaHUM AHEBHOIO CBETA MOMYT BO3HMKATb COMHEYHbIE BNMKK, KOTOpble
oTpuuaTenbHO  BMUAKOT  Ha  paboTocnocobHOCTb, MOMyT  MPOBOLMPOBATb
3aboneBaHus a3 W ronoBHble 6omnu. [loaTomy >Kanw3m [OMKHbI UMETb
NOBOPOTHbIE JNaMernn C BO3MOXHOCTbIO MperioMIeHnda nyqeﬁ ana  co3gaHungd
MSIFTKOro paccesiHHoro ceeta 6e3 conHeyHbIx 6nmkos.

2.6 LWymbl

LlymoBoW AMCKOMMOPT BbI3bIBAET 3BYKOBOE YTOMIIEHWE WU HEPBO3HOCTb. LLymbl
BO3HUKAIOT Yalle BCero ot paboTbl CUCTEM BEHTUMNALUN — MPU OBWXKEHUM BO3ayXa
no BO34YyXOBOAAM, OCODEHHO B MeCTaxX CY)XEeHWS BO3QYLIHOrO KaHama unmM B
MeCTax YCTaHOBKM BO3AYLUHbLIX 3aCIOHOK, a Takke OT BpalleHUs BEHTUNSATOPOB.
OuyeHb BaXXHO NMpW NMPOEKTUPOBAHUN, MO-BO3MOXHOCTW, BbIHOCUTb BO34YXOBOAbI U
BEHTUNATOPbLI 3a npefenbl nomelleHun, roe 6yayT HaxoguTbes noan. YpoBeEHb
wyma Hwke 35 06 — 6es3BpeneH, ot 35 0o 65 A6 — BbI3bIBAET pasgpaxatoLlee
aencteue, cebille 65 06 — HeraTMBHO BO3OENCTBYET HA HEPBHYO cucTemy, a 70-85
A6 — 37O nopor BpegHOro BO3OEWCTBUSA Ha 3g0poBbe. [lpu  AnNUTENbHOM
BO30ENCTBUM LLUYM MOXET Bbl3BaTb NOBPEXAEHME CryXa.

2.7 TennoBoe n3ny4yeHue

TennoBoe wu3nyyeHUe MpPOUCXOANT OT CTEH W MepekpbiTUiA, OT npubopos
ocBelleHns, 0PUCHON TeXHWKN U T. 4. Jlloan nsnyyatot Tenno. Jliobble npeamersl B
TOW WM WHOM CTeneHu uanydarT Tenno. [lpM pasHOM TennoBoM W3NyyYeHWUU
YernoBeK MO-pasHOMY oOLlylaeT (akTUYECKyl0 TemnepaTypy BO3fdyxa, Mo3ToMy
TENnoBoe W3NyyYeHue AOIDKHO YYUTbIBAaTbCA MpW MOAAEPXKaHMU TemnepaTypHOro
komdopTa B MOMELLEHMSX.

2.8 [OBurartenbHas aKTUBHOCTb

Mpy HM3KOWM TemnepaType ABWratefibHasi akKTMBHOCTb NMomoraet corpertbes. [pu
BLICOKOW TemnepaType — YCWNMBAaeT oLlyleHne xapbl. [MoaTomy npu pasHow
ABUraTeNnlbHOM  aKTUBHOCTM  4YENoBEeK MO-pasHOMy  olyllaeT  hakTUYecKyo
TemMnepartypy Bo3ayxa.

Ecnu BCce vnu 4acTb BbILWENEPEYMNCNEHHBIX YCIIOBUIA HE OTBEYAOT HOpMaM MWIu
WHAMBUOYaNbHOMY OLLYLIEHMI0 KomdopTa, TO BO3HMKAET CUHOPOM “GOrbHOro
30aHua”, Korga nogu OLyLLAaT HegoMoraHue, kasanochb Obl, MO HEMOHATHLIM
npyynHam. CTOMT BBINTU HAPYXy, STM CUMMNTOMbI MPOXOOAT. YCTAHOBMNEHO, YTO B
TakOM 30aHUM CKOPOCTb MbICIUTENBbHBLIX MPOLECcCOB CHmkaetca Ha 10%, a
KonmyecTBo ownbok yeenmunaetcs Ha 30%.



Desigo CC

3 ABTOMaTmM3auus NMHXEeHepPHbIX CUCTEM

3.1 Cwucrtembl aBTOMaTU3aLUMN

m MHABKUAYanbHOE KOMHATHOE perynuposaHue

LieHTpanbHaa CTaHuua AucneTyepu3anmn

Cuctembi OBK:

* oTONNEHne

* BEHTUNALMA

* KOHAUUWOHWUPOBaHWE

MokomMHaTHOe perynupoBaHue:
* TeMnepaTypHbIf pEXKUM

* BO34yX000OMeH

* ocBelleHune

* JKaniosu

LleHTpanbHble cuctemsl OBK

~ 3

BusHec-nogpasgeneHne “AsTomatm3aums M 6esonacHOCTb 34aHui” npepnaraeT
nonHbIn Habop nNpubopoBs, cpeacTB M CUCTEM aBTOMaTuM3auuMu Ans LeHTparnbHbIX
cuctem OBK (oTonneHus, BeHTUNSAUMM W KOHOAWUMOHUPOBAHMSA  BO34yXa).
CneunanebHaa cuctema TRA (Total Room Automation) npegHasHadeHa [ns
WHAMBUAYaNbHOrO KOMHATHOMO PErynMpoBaHusa TemnepaTtypbl B pexume oborpesa
UnNu oxnaxaeHws, MHAMBMAYaNbHOrO KOMHATHOro BO3gyXxooOMeHa, a Takke Ans
OCBellleHNs1 1 3aTeHeHus nomelleHun. LleHTpanbHas ctaHuus Ha nnartdgopme
Desigo CC npegHasHaveHa AN MOHWTOPMHra cocTosiHuA M ynpaeneHus. OHa
npegcrtaenseTr COOOM WHTErPUPOBAHHYK CUCTEMY YyNpaBneHus 3AaHueMm Ans
nogaepXaHus MuKpoknumata u aHeprocbepexeHus. OHa Takke WHTerpupyet
CUCTEMbl  MOXapHowW  ©e30nacHOCTM,  KOHTPOMb  HECaHKLMOHWPOBaHHOMO
MPOHMKHOBEHMUS B MOMELLEHUS, KOHTpPOfb [AOcTyna, BuAeoHabniogeHne K
OMnoBelleHne nNpu HewTaTHbIX cuTyaunsx. CreumanbHble Web-npunoxeHus
MO3BOMSAIOT OCYLECTBNATL YNpaBrieHve C yaanéHHoro kommnbioTepa. MobunbHble
NPUMOXEHUS MO3BONAKT YNPaBNsATb C MOMOLLLIO aind)OoHa UNn NAaHLWeTa.
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5 MobuneHble Web-npunoxeHua ans

@ NPUNOXEHUA yaanéHHOro ynpasneHus
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3.2 OkKynaemMoCTb CMCTEM aBTOMaTU3aUUMU

3arTpaTbl XXU3HEHHOro LMKna 3ganma %

0 2,5 10 20 30 40

BpeMs X1U3HeHHOro UMKna 3aaHua B roaax

34aHue 6e3 cucTeM aBToMaTu3aLum
34aHue ¢ cucTeMaMm aBToMaTusauum

KoMcpopTHbIN MUKpPOKNMMAT

chK OKynaeMOCTM — 3-5 net! CHMXeHUe 3KcnnyaTauMoHHbIX pacxoaoB

AHeprocbepexeHue

Ha pucyHke npeactaeneH rpadmk 3aTpat Ha obcnyxuBaHue 3gaHusl B TedeHue
BCEro ero >KM3HEeHHOro UuKna, BKnovawwero B cebsa npoekTupoBaHue,
BO3BedeHMe, OCHalLleHne, 3KCnnyaTaumio 1 T. 4., BAAoTb 4O CHOca.

CvHAS nuHMA COOTBETCTBYET 3daHuio 0e3 cuctem aBTomMaTtusauuu, a KpacHas
NVHWA — C cUCTEMaMK aBToMaTtusaumu. BugHo, 4to Ha HavanbHOM 3aTane 3aTparthbl
0e3 aBTOMatTM3auMM HKe 3aTtpar C aBTomatmsauven. Ho 3atem npoucxogut
nepernom, u aKkcnnyarauus 3gaHnsa ¢ aBTomartumsaumen obxogutca gewesne. M yem
Janblue, Tem 6onblue.

Cpok oKynaemocTu 06bI4HO NOACYMTLIBAKOT, MCXOAst U3 CTOMMOCTM aBToMaTun3auum
N CTOMMOCTN CIKOHOMITIEHHOW 3a CYET aBTOMaTM3aunmn aHepruu. Mpu aToM 06bIYHO
He OepéTtca B pacyeT TOT hakT, 4TO NOMUMO dHeprocbepexxeHnsi, aBTomaTn3aums
OaéT [aABa [ApyrMx BEeCOMbIX MNpPeuMMyLLecTBa: KOMMOPTHbLIN MUKPOKNIUMAT W
CHWXKEHMWE 3KCMnnyaTaunoHHbIX pacxogos.

KoMOpTHBI  MUKpPOKIMMAT CrnocoGCTBYET MOBLILLEHUIO NPOU3BOAUTENBHOCTU
Tpyda W CHWXeHWo 3aboneBaemoCcTW, TO €CTb YMEHbLUEHWIO KOonuyecTBa AHew
OTCYTCTBMA N0 6GonesHn. 3TU aprymeHTbl CBUOETENMLCTBYWOT O TOM, 4TO
KOMMOPTHBIA MUKPOKNUMAT — 3TO Takke 9KOHOMUYECKMI nokasaTenb. Ho ator
nokasaTernb He NPMHUMAETCS BO BHUMaHWE Npu NogcyéTe oKynaemMocTu.

CHWXKeHWe 3KcnyaTauMOHHbBIX pPacxodoB BbliTEKAET M3 TOro, YTO aBTOMaTU3aLus
CNocobCTBYET  COKpaLLEHMI0  KONMYecTBa  JKCMflyaTalUMOHHOrO  MepcoHana,
YMEHbLLEHWNIO BEPOSITHOCTM BO3HUKHOBEHWUSI aBapUMHbLIX CUTYauUWh, U CO3AAHUIO
“‘obneryéHHoro” pexuma paboTbl MHXEeHepHoro obopyaoBaHus B pesynbrare
aBTOMAaTMYECKOro MoAAepXKaHUsi ONTUMarbHbIX YCIOBWIA, YTO YMEHbLUAeT WM3HOC,
YONVHSAET CPOK Cryk0Obl U cokpallaeT 3aTpaTbl Ha 3KCMyaTauulo U pemMoHT. JTO
TaKkke 3KOHOMUYECKUI nokasaTtenb. Ho M OH He MpuMHUMaeTCs BO BHMMaHWe Mpu
NoacYETEe OKYNaeMocCTu.

M3 Bcero atoro criegyert, 4To pakTUyeckasi OKynaemocTb CUCTEM aBToMaTM3aumu
BblLLUE PaCCYETHON.
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ABTOMaTM3auus -
Haubonee
achdekTMBHAA Mepa
3HeprocbepexeHus

EN 15232
P® - TOCT P 54862-2011

3.3 Mepbl N0 NOBbIWEHUIO
3HeproadpceKTUBHOCTU

N
®,
MogepHusauus
,,,,,, WHXEHEePHOro ===
obGopynoBaHus

ApXUTEKTYpHO-
cTpouTenbHble Mepbl

CokpallueHue CPOKOB OKynaeMocTu

YnpolueHue U yckopeHue BHeapehus ¥

CyLlecTBYIOT pasnuyHbie Mepbl MO NOBLILLIEHUIO 3HEPro3dHEKTUBHOCTUN 3O0aHNN:

- apPXUTEKTYPHO-CTPOUTENbHbLIE Mepbl, CBA3AHHbLIE C YCUMEHUEM Tenno3aLllumMTHbIX
CBONCTB OOONOYKM 3[aHWSA, ABMAOTCA Hanbonee TPyOOEMKMMM U 3aTpaTHbIMU C
BonbLMM CPOKOM OKynaemocTu — csbiwe 10 neT;

- MOAEepHU3aLMsa WHXEHEepPHOro 06opydoBaHUMs — MeHee TpyAOoémKas U MeHee
3aTpaTHas mepa Cco CPOKOM okynaemocTtn — meHee 10 ner;

- aBTOMaTU3aumMs WHXeHepHoro obopyooBaHMA — HauMeHee TPyOOEMKas W
HaumeHee 3aTpaTHas Mepa CO CPOKOM OKynaemoctv — Ao 5 net, ocobeHHO C
YY4ETOM Hanuuusa creuunanbHbIX WHHOBALUMOHHLIX MarnosaTtpaTHbIX MporpamMmmHbIX
DYHKUNIN 3HeproadeKTUBHOro ynpasreHus.

Takum oOpas3om, aBTOMaTM3auMs UWHXEHepHoro obopygoBaHust — Haunbonee
abpekTMBHAsS Mepa sHeprocbepexeHus.

3.4 Knaccudgukaumsa cuctem aBTomaTmsaumm

Knacchl a3HepreTM4ecknux XxapakTepucTUK CUCTEM:

AkoHOMMA Knacc A:
Ao 30% aHeprum

« Bblcokue no CA3 (M YUC)

Knacc B:
* MOBbIWEHHbEIEe No CA3 (1 YUC)

SIEMENS

Knacc C:
+ cTaHAapTHble
(ncnonbayemsle OnA cpaBHEHUA)

D Knacc D:
* HeapeKTUBHbIE

CAS3 - Cuctembl ABToMaTtuzaumm 3aaHun / YUC — Ynpasnexue U pHBIMU CHc




KoadhumumeHTbl
3HeproaPeKTMBHOCTH

Yewm BbIlLEe ypOBEHb aBTOMaTM3aunn, Tem GonblUe BO3MOXHOCTEN AN U3BIEYEHMS
noTeHuunana aKoHOMUN B UHXEHEPHLIX cucTemax. B cooTBeTCcTBUM C eBpOnenckon
Hopmown EN 15232 u poccuiickum ctaHgaptom PO — TOCT P 54862-2011, cuctemsl
aBTOMaTtM3auun 34aHuA M MEeTOoAbl  YNPaBreHUs WHXEHEPHbIMU cucTeMamu
YCINOBHO pasferneHbl Ha YeTbIpe Knacca aHeproaddektnsHocTu: A, B, C n D.

Knacc D BknovaeTr B cebs HesHeproapdeKkTuBHbIE CUCTEMbI aBTOMAaTM3auuun
30aHMA U METOAbl YNPaBMNEeHUS MHXEHEPHbIMU CUCTEMAaMM, KOTOPbIE HEe AOSDKHbI
3aKnagblBaTbCs B NPOEKTHbIE pPELUEHMS.

Knacc C HasbiBaeTcs CTaHAapTHLIM MW CpaBHUTENbHbIM. OHepronoTpebneHune B
MHXXEHEPHbIX CUCTEMax, aBTOMAaTM3MPOBaHHbIX W ynpaensaeMbix no knaccy C,
YCIOBHO MPUHUMAETCS 3a eAVHULLY OJ1si CPaBHEHWS.

Knacc B BkntouaeT B cebst cUCTEMBI C NMOBbLILLEHHON 3HEPro3adPEKTUBHOCTLIO.
Knacc A BkrntodaeT B cebsi cUCTEMBI C BbICOKOW 3HEProadheKTUBHOCTbLIO.

Ecnn, Hanpumep, B 0O(UCHOM 30aHUMM CUCTEMbI aBTOMaTu3auum U MeToAbl
ynpasrneHnsi UHXeHepHbIMU cucTemamm knacca C MogepHM3NpoBaThb M JOBECTU 4O
knacca A, TO MOXHO Ha4daTb 3KoHOoMUTb A0 30% TennoBow aHeprun u go 13%
3MNEeKTPUYECKON IHEPTUN.

MeTon onpepeneHus noTeHuuana 3KOHOMWW OCHOBaH Ha koaddwuumeHTtax. OH
onpaegan cebsa Ha NPOTSHXKEeHMEe MHOTMX feT 3KChryaTaumMm MHXEHEPHbIX CUCTEM
30aHUN B pasnnyHbIX cTpaHax. Tabnuua koaddpuuneHToB 3HeproadpdekTMBHOCTH
ONsl TEMMOBOW U 3NEKTPUYECKOW SHEPrMU B pasHblX TUMNax 30aHui NpeactaBneHa
HUXe.

TennoBas aHeprus OneKTpoaHeprus

Cc (o B A

B A D
ESIEEIET

Tunbl 3gaHUNn

OdbucHoe 3gaHue 1

KoHuepTHble unu KoHdepeHy-
3ansl

-

-

YuebHble 3aBeqeHnsa

-

BonbHuubI

-

FocTUHMLBL

-

PecTopaHbl

Toprt

-

-

Munele goma

o
°
o
I
e
o
T

KoadhpuumneHTbl pacnncaHbl Ans TenmnoBOM U 3NEKTPUYECKOW 3HEPTMM B 30aHUNAX
pasnuyHoro HasHadveHwus. Ecnu, Hanpumep, B O(UCHOM 34aHUN CUCTEMBDI
aBTOMaTM3auum COOTBETCTBYIOT HeapeKTMBHOMY knaccy D, TO
3HEpronoTpebneHne B MHXEHEpPHbIX cUcTeEMax npumepHo B 1,5 pasa Bbiwe Mo
cpaBHeHMO C cuctemamu knacca C. Ecnm oM cooTBeTCTBYWOT knaccy B, 1o
aHepronoTpebneHne Ha 20% HWXe Mo cpaBHeHUo C cucteMamm knacca C. Ecnim
Xe OHM COOTBETCTBYHT knaccy A, To 3HepronotpebneHne Ha 30% Hwxke no
cpaBHeHuo ¢ cuctemamm knacca C. Takum obpas3om, Ha 3Tane MpoOeKTUPOBaHMUSA
unu nogbopa obopynoBaHUSA MOXHO NpeaBapUTENbHO OLEHUTb BO3MOXHOCTb
3KOHOMUN.
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3.5 [1Be pa3HOBUAHOCTU XapaKTepUCTUK

XapakTepuCTUKM 30aHUA  NOAPAa3fenslTcs Ha [ABa Tuna: XapakTepUCTUKM
nonb3oBaTenst W XapakTepuCTUKM ynpasneHns. Bo B3aumMogenctBum  OHU
onpegensitoT  KoapuumMeHTbl  3HeproadeKkTMBHOCTM. DTO  MNOKasaHo B
HWKenpMBeOEHHON Tabnuue Ko3MUUMEHTOB TEMNIIOBOM 3HEPIUA B  HEXUIbIX
30aHnAX.

KoaddomumeHTbl TENNOBOW 3HEPrum

Tunbl HEXUNbIX 34aHUN D C B A
CraHgapT-
HeadbdekTus- [Hble Mo €H-
b Bbitlien Bbicokue
Hble (cpaBHM-  [Hble
TenbHbIE)
Xap. ynpaeneHus +
OducHble 3gaHns 1,51 1 0/80 0,70 R
KoHuepTHble unu KoHdepeHy-3anbl | 1,24 1 E) 75 0,52
[}
Y4ebHble 3aBeaeHus (LLKOMbI) 1,20 1 E) 88 0,80
o
BonbHULbI 1,31 1 D91 0,86
=
o
[oCTUHULbI 1,31 1 £)185 0,68
©
PecTopaHbl 1,23 1 X077 0,68
Toprosble LeHTpbI 1,56 1 0v73 0,62

& BenuuuHbl 3aBUCAT OT I'IOTp66HOCTVI B 060Fp686 nUnn oxnaxaeHnn anda BeHTunnaummn

Mpumepbl XxapakTepUCTUK NoNb3oBaTens 3qaHUM.

XapakTepuCTukn nonb3oBartens paspaboTaHbl, UCXo4a U3 HanNuuMs nogen B
30aHun. MNMoTeHumnan sHeprocbepexeHms 3aBUCUT OT Ha3HadYeHus 30anns. B ogHux
30aHUAX NN HaxoaATcsa 66MnbLUYIO YacTb CYTOK, B APYTNX — MEHbLUYH. B ogHuX
30aHUAX NIOON HaxoaATcsa B Bonbluen cTeneHn B JHEBHOE BPeEMS, B APYTUX — B
HoyHoe. KonnuecTBo niogen meHsaeTcs B TedeHue cyTok. Bcé ato onpepenser
KoahpMUMEHTbI 3HepProaddPEeKTUBHOCTM COOTBETCTBYIOLLErO 3a4aHnd. Ha
anarpaMmmax, NpeacTaBreHHbIX HUXE, MOKa3aHbl MPUMEpPbl XapakTeEPUCTUK
nonb3oBaTenen pasnuyHbiX TUNOB 30aHWK. [10 BepTUKanu ykasaHa CcTeneHb
3anonHeHHocTu 3aaHus nogsmu (0.0 — 1.0), a no ropusoHTanm — Bpems cyTok (0 —
24 yaca). NpuHuMn 3HeprocbepexxeHnsa TakoBs: “nogm NPUCYTCTBYIOT B 30aHUN —
KOM(OpPTHbIE YCIIOBUA cOBMNoaaoTcs, Nogm oTCYTCTBYIOT — NapamMeTpbl
MUKPOKMMaTa BbIBOOATCS 3a npeaensl KOMOPTHON 30HbI”.

Odmcbl
Wkonwl
ToproBuie
LeHTPbI

FrocTUHMUGI

|

H |
PecTopaHbi
BonbHUuUbI



Mpumep xapakTepUCTUKU ynpaBrieHUss CUCTEMOW OTOMMEHUs1 No knaccam A,
B, C n D ana X1nbIX u HeXuUnbIX 34aHUNA.

Knaccndmkaynsa

MpumMep ONA cUCTEMBbI OTONNEHUA ., T

ABTOMarusa LKA CUCTEMBI OTONNEHNA

KomchopTHbIe YCnoBUS B MOMELLEHUAX

OOepXaHWe TeMMepaTyphl B NOMELLEHUsX

0 ABTOMaTuyeckoe perynuposBaHue Temnepatypsl B LITT

1 ABTOMaTW4eckoe perynupoBaHue Temnepartypsbl 8 UTT

MoKoMHaTHOe perynupoBaHne Temnepatypbl (paguaTopHbIMK
BEHTUNAMU, TEpMOCcTaTamu U T.4.) A, [

MoKoMHaTHOe perynMpoBaHne ¢ KOMMyHUKaLuMeid mexay
KOHTpONnepamMu 1 LeHTpansHoii cTaHunen

MokoMHaTHOE PerynMpoBaHine ¢ KOMMYHUKALUEd 1 ¢ y4&ToM
noTpeBHOCTH NO NPUCYTCTBUIO YenoBeka

B oTtonneHuun knaccudurkaumnsa aHeproacpekTMBHOCTM CUCTEM aBTOMaTU3aLnn
XUNbIX U HEXWIbIX 34aHUN OQUHAKOBas.

Ecnu aBTOMaTnyeckoe perynupoBaHue Temnepartypbl OTONNEHWS OrpaHnYnBaeTCs
LTI (ueHTpanbHbIM TENMOBBLIM MYHKTOM), TO CUCTEMA COOTBETCTBYET
HeadhdpekTMBHOMY Kraccy D, MOCKOMbKY TEMMOHOCUTENb OAMHAKOBOMN
Temnepartypbl NOAAETCA B pa3Hble 30aHNA C pasHbIMU TEMMOBLIMU
XapakTepucTUkamm n pasHomn NoTpebHOCTbIO B OTOMMEHMWM.

Ecnu aBTOMaTnyeckoe perynMpoBaHue Temnepatypbl OTOMNEHNS OFPaHNYMBAETCS
UTIM (vHavBmayanbHbIM TEMMOBLIM MYHKTOM), TO CUCTEMA COOTBETCTBYET TaKke
HeadhdhekTMBHOMY Kraccy D, MOCKOMbKY TEMMOHOCUTENb OANHAKOBOM
TemnepaTtypbl NOAAETCH B pa3Hble MOMELLEHNS 30aHNS C Pa3HbIMU TENNOBbLIMU
XapakTepucTMkamu 1 pasHon NoTpebHOCTbIO B OTONNEHNN.

[nsa Toro, 4YTOObI COOTBETCTBOBATL XOTS Obl CTaHOapTHOMY Kraccy C, Heobxogmmo
obecneynTb NOKOMHaTHOE perynnpoBaHune temneparypbl C NOMOLUbH
paanaTopHbIX BEHTUNEN, TEePMOCTaTOB UMM KOMHATHbIX KOHTpOnNepoB U T. 4.

[nsa Toro 4to6bI COOTBETCTBOBATL Krnaccy B, Heobxogumo obecneunts
MOKOMHaTHOe perynnpoBaHue TemrnepaTypbl ¢ KOMMYHUKaUNER Mexay
KOHTpOrepaMm 1 LieHTparnbHON cTaHumen. KommyHuKaums No3BonsieT U3Bneyb
OOMONHUTENbHbIN NOTEHLMAN 3KOHOMUM B UHXKEHEPHbIX CUCTEMAX.

W HakoHel, YToObl COOTBETCTBOBATL Kraccy A, Heobxoaumo obecneunTb
MOKOMHAaTHOE perynupoBaHne TemnepaTtypbl C KOMMYHUKaLNEN MeXAY
KOHTpOmnepamMmm 1 LieHTparnbHON CTaHUMEN, NOC KOHTPOMb NPUCYTCTBUSI YeroBeka
B noMeLLeHnn. KOHTpornb NpucyTCTBUS YenoBeKa NO3BONSET OCYLLUECTBUTb BaXKHbIN
NPUHUMN SHeprocoepexeHnst: “nogn NpUCyTCTBYIOT B NMOMELLEHUM — KOMGIOPTHbIE
ycrnoBus cobniofatoTcs, noam oTCYTCTBYHOT — NapaMeTpbl MUKPOKNIUMaTa
BbIBOASATCS 3@ Npeaernbl KOMOPTHON 30HbI”.
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LleHTpanusoBaHHOe
TennocHaoxeHue

4 JHeprocbepexeHue B OTOMNSIEHNN

4.1 Cxema UeHTPann30BaHHOIO
TensiocHabXxeHuns

BripaboTka Tenna TpaHCNOpTUpPOBKa M pacnpeaenelue tenna [MoTtpedbneHue Tenna
A

T3U vnu Tennoean cTaHUMA

MaructpansHaa ceTb um Pacnpen.
ceTb

‘

Maructpanehan cets  UTTT Pacnpen.
CeTb

[nA maneix
Tpybonposop E cUCTEM
wm

KoTeneHas

Cxema LEeHTpanu3oBaHHOrO TENNOCHabXeHUs1 COCTOMT M3 TPEX COCTaBMSIOLLMX:
BblpaboTKa Tenna, TPaHCMOPTMPOBKA W pacnpeferneHne Tenna W, HakoHel,
notpebnexuve Tenna.

BeipaboTtka Tenna ocywectenaerca B TOL, (TennoanekTpoueHTpansx), KoTopble
NCNOMb3YKT CUCTEMY TENNOCHabXeHUs, kak 60onbLIOW pagmaTop AMs OXNaXAeHWs
BOAbI B NPOLECCE NPOU3BOACTBA AMNEKTPO3IHEPrMK. Tenno Takke BbipabaTbiBaeTcs
Ha TENMOCTaHUMAX U B KOTENMbHbIX (418 ManbIX CUCTEM).

Cxembl TEMNOBbLIX CETEN MoryTt ObITb O0BYX BUOOB: paguarbHble U KONbLEeBbIe.

PaguanbHas cxema KonbueBas cxema

PagnanbHas cxema npeacTtaBnsieT coOOM TYNMUKOBbIE OTBETBMEHMSI KO BCEM
obbektaM noTpebuTenen. B cnyyae aBapum 9T 0OLEKTbl OKa3blBAKOTCSH
OTKJITHOYEHHbIMW.

KonbueBas cxema — Gonee HagéxHas n GecnepebonHas B pabote. B Hel Bce
BETKM OTBETBMNEHMN 0ObeaMHEHbI B OOLLMIA KOHTYp, 4TOObI, B Cryvyae Bbixoga M3
CTPOSi OOHOro UCTOYHMKA Tenna, ero Mor oyénvpoBarb OpYrow.

Ons TpaHCNOPTMPOBKM TeMra HACOCHblIE CTaHUMM NOAAlT TEMNNOHOCUTENb MO
mMarucrpanbHbiM Tpybonposogam k LTI (ueHTpanbHbIM TENMOBLIM MyHKTaM).



Pexumbl paboTbl HacoCcoB 3aBUCAT OT pacxogoB TennoHocuTens. CHuKeHune
pacxoga TennoHocuTtensa Ha LTI Bneyét 3a cobon HexenaternbHoe yBennveHue
Hanopa Hacoca, YTO OTpuLuaTenbHO BO3OENCTBYET HA BCE KOMMOHEHTbI CUCTEMBI. B
nyduleM crnyyvyae yBernndmBaeTCa TOJNbKO rwnpaanmqecmﬁ wym. B no6om cny4vae
TepAeTcd aneKkTpnyeckasa aHeprua.
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. Tennocets

B oatmx ycnoBuax aSkoHomuyeckun addpekT obecneymBaeTcs  4acTOTHbIM
ynpaeneHnem Hacocamu. KoHTponnep nogdepxvBaeT MNOCTOSHHbIN nepenag
JaBneHms Ha Hacoce “dP” nyTém u3MeHeHust 4acToTbl BpaweHusa. Haubonee
3hEKTUBHO ynNpaBrieHWe C KOpPEeKUMEn 3agaHusa no “yaanéHHon Todke”. B atom
crnyyae wusMepsieTcs nepenaj OaBreHWs B KOHEYHbIX TOYKax MarncrpanbHbiX
ceten. Ecnu patynk paBneHusi, no  KOTOpomy paboTaeT  YacTOTHbIN
npeobpasoBaTtenb, YCTaHOBMEH NPSMO Ha Bbixoge Hacoca, To cTabunuampoBaHo
JaBneHve Ha HanopHoM TpybonpoBode Yy Hacoca. Ho B pasHbix TouKax
TpybonposBoga OHO pasHoe. Yem panblue OT Hacoca, TeM pasHuua Gonblue.
MpuunHa — noTepu rmapasBnUyeckoro AaeneHus B Tpybonposoge. 3Ta yHKUUSA
NCMNonb3yeTcs AMs CHWKEHUS MNOoTpebneHns 3neKTPOSHEprum He TOMNbKO Mpu
ynpaBneHnss  MaructpanbHbIMW ~ HacocaMuM  CUCTEM  LIeHTpPanu3oBaHHOMO
TennocHabxeHns ¢ nepemMeHHbIM 06bEMHBIM pacxogoM. OHa Takke UCMOoNb3yeTcH
AN KOHTpOnNs nepenaga AaBneHUs B KOHTYpPax OTOMNSIEHUst TENIOBbIX MYHKTOB.

LTM BbIMONHAKT yHKUMIO ruapaBnuyeckoro crabunusatopa W pasgensor
CUCTEMY Ha [Ba MepapXuMyeCKMX YpPOBHSA:  MaructpanbHble CeTu U
pacnpegenutensHble cetu. bnarogapsa astomy, Tennocetb nocrie LTI moxer
pabotatb C MeHbWMMW TemnepaTypamu TENNOHOCUTENS U MEHbLUMMU
OVNHaMUYeCKUMK OaBneHnssMU. OTo cnocobCcTBYeT eé cTabunbHom paboTe, a Takke
COKpallaeT MHBECTULUN U 3aTpaTbl. TennoobmeHHuk LTI nmeeT oguH nepBUYHbIN
KOHTYp, CBSAI3aHHbI C [ABYMS MaructpanbHbiMM TpybonpoBogamu (mpsmasi u
obpartka), U gBa BTOPUYHbLIX KOHTypa: and otonneHus u gnsa BC (ropsuero
BogocHabxeHus). [loTpebutenamm Tenma asnaiTca  3ganHua. OT LTI
TEennoHoCUTENb OAMHAKOBOW TemnepaTypbl NMOAAETCA K pasfuyHbiM 34aHUSM C
pasHbiMW TEMMOBLIMW XapakKTEPUCTMKAMW U pas3HOW NOTPeBGHOCTbIO B Temne.
MoaToMy B OOHUX 34aHMAX MOXET WCNbITbIBAaTLCA HeaocTaTtok Tenna, WU
nonb3oBaTenu BbIHYXOEHbl  BKMNoYaTb  [OMNOMHUTENbHbIE  oborpesBaTerbHble
npubopbl. A B ApyrMx 30aHWSX MOXET WCMbITbiBaTbCA W3ObITOK Tenmna, u
nonb30BaTenu BblHYXAEHbI OXNaX4aTb MOMELLEHUS NyTEM OTKPbITUS OKOH. [pwu
LeHTpanm3oBaHHOM perynupoBaHum B LITIT nepepacxog Ttenna Ha OTonsieHve wn
BC coctaensiet 19% — 32%. Bo usbexaHune aTMX MOTepb B KaXaom 3OaHUK
yctaHasnueatoT WTI (MHOMBMAyanbHbIA TEnmnoBOoW NyHKT). B atom cnydvae
TennoobmeHHuk LITI nMeeT ToNbKo OAMH BTOPUYHBIN KOHTYP, OT KOTOPOIo OTX04AT
aBe TpyObl (MpaAmas wu  obpartka), C napannenbHbIMX  OTBETBMEHUSAMU,
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NOAKMIOYEHHBIMM K NepBUYHbIM KoHTYpam UTIT 3gannin. A UTT, B cBOtO ovepeab,
UMeeT ABa BTOPUYHbIX KOHTypa Ansa otonnenunst u BC cBoero o6ecnyxmBaemoro
3gaHua. B atom cnyvae, MOMMMO YyMEHbLUEHUS MOTEPb Tenna B 34aHWM,
YMeHbLUIAKTCS NOTepU B pacnpeaenntensHOon CETU U3-3a COKpaLleHnst KonnyecTaa
Tpy6. CokpalleHne MpOTSKEHHOCTU pacnpefenuTenbHbIX CeTerl  CoKpalaet
pacxofpbl Ha UX NPOKMaAKy U aKcnnyataumio.

4.2 TpuvHUMN 3HeprocbepexeHUs
B CUCTeMe TenrnocHabXXeHus

MNoka3aTtenem adhHEKTUBHOCTM MCMNONb30BaHMUS Tenna noTpebutenem sBnseTca
KadecTBO Tennocbéma. [na obecnedyeHuss HeobGXOOAMMOro TennocbeéMa MOXHO
Mo KONMMYECTBEHHO PEerynMpoBaTb MacCOBbIA pacxod TennoHocutens, nmbo
Ka4yeCTBEHHO BblAepXXUBaTb TEMMeEpaTYypHbIV rpadmk, B 3aBUCUMOCTU OT HAPY>KHOWN
Temnepartypbl. KonmyecTBo TEMNSOBOW 3HEPINN, KOTOpasi MOXET ObITb BbipaboTaHa
N nepegaHa no TEMfOBbIM CETAM 3a eOUHULY BPEMEHM, Ha3blBaeTcs TEMsoBOM
MOLLHOCTbIO Q. dopmMyna TensIoBOM MOLLHOCTU NpMBEAEHa Ha PUCYHKE.

m - MacCOBbIN pacxon TeNIOHOCUTENS Kr/c

€ — yaenbHas TennoémMkocTb TennoHocutens x/(kr x rpag.)

T1 1 T2 — Temnepatypa TENNOHOCUTENS B NogaroLwem n obpaTtHOM
MarucTparnbHbIX Tpybonposogax

TennoBas MOLIHOCTb

YMEHbLLEHWE M Npw yBeENUYeHun AT
YMEHLLLEHME M CHUAET NOTEPW OAaBMNEHWUA B Tpaccax;
OaéT BO3MOXHOCTE CHU3WTL YCTABKY OaBNeHns;
CHWXAET 3aTpaThkl Ha paﬁoTy MarMCTpanbHOro Hacoca.

KayecTBO TeNnockLéma —
yeenudyeHne AT Ha 10°C NpUBOOMUT K SKOHOM MK
nokasatenb 3(P)eKTUBHOCTH o
Tonnuea no 14%.
ucnonb3oBaHUA Tenna
notpebutenem
% T T
UTMN — yeHTpanbHbIN
TennoBomn NyHKT MaructpanbHas ceTb MepBUYHbLIA KOHTYP BTOPUYHLIA KOHTYP

T2

s ™

HapyHaa TemnepaTtypa

MpuHUMN 3HeprocbepexeHns B cucTeme OTOMNMNEHUS 3aKNioYaeTCa B YMEHbLUEHUN
m npu yBenuyeHun AT. Takum obpa3om, apEeKTMBHOCTL MCMOMb30BaHMA Tenna
notpebutenem onpegenseTcs pasHOCTbIO TeMnepaTypbl B nogaroLiemMm n obpatHom
TpybonpoBogax cetu. Yem OGomnblie 3Ta pasHuua (NpyM AaHHOM Temnepartype
HapyXHOro BO34yxa), TeM MofHee MCnonb3yeTcd [OCTaBrneHHoe noTpebuTento
Tenno. [pyrumn cnosamu, ropa3fo BbirogHee nopasaTh Kaxabi [kan Tenna npu
pasHuue Temnepatyp 80°C, yem npu pasHuue 8°C. B nocnegHem criyyae 3atparthbl
Ha TpaHCNOPTMPOBKY TenmmoHocuTens OyayT noyTM Ha nopsgoK  Bbile.
Makcumunsaumsa AT aBnaetca aktyanbHoW 3agadven. N3secTHbln rpadmk 150°/70°
npegycmatpusaeT, 4To Mpu Mopo3e -26°C B nopgatowem Tpybonposoge ceTtu
TemnepaTypa TennoHocutens gomkHa 6eitb 150°C, a B obpaTtHOoM Tpybonposoae
gomkHa ObiTb 70°C. OpHako 4acTo TennocHabxatowasi opraHusaums He
noggepxuBaeT AekrnapupyemMblii TemnepaTtypHbll rpaduk. B Tennosbix ceTsax,
KOTOpble OOSPKHbI (PYHKUMOHUPOBaTh no rpadmky 150°/70°, Temnepatypa BoAbl B
nogawmowiem  TpybonpoBoge — 4acto  He  npeBblwaer  95°C. Bonee
pacnpocTpaHEHHbIMM rpadmkamn HABMSAOTCA OTonuTenbHble rpadukm: 95°/70°,
90°/70°, 80°/70°.



UTN - nvHagnBnayanbHbIN
TENnOBOMW NYHKT

UTN — vhgMBuAayanbHbIA
TEensoBOW NYHKT

BTopuuHbIn KOHTYp TennoobmeHHuka LITI ceasaH ¢ TennoobmerHHukamu UTIT no
OBYXTpyBHOM cucteme.

4.3 OJHeprocbepexeHune B UTII

UTM c nocnepoBaTtenbHbIM BKNoYeHuem NBC.

Mpamas

Paguatopbl
OTonneHue l oTonnexus
- {
O6partka

Cmecutenu

or UTN

XBC

Ha cxeme nepBuYHbIN KOHTYp TennoobmeHHuuka UTI cBssaH no AByxTpybHON
CUCTEME CO BTOPUYHBIM KOHTYPOM TennoobmeHHuka LTI1. Bo BTOpU4HOM xe
koHType WTI npamow TpybonpoBog nogaét TennoHocuTenb K npubopam
oTonneHns. A obpaTHbii TpyOONpOBOA KOHTypa TOMMEHMS MOAAET OCTaTo4YHOe
Tenno Ha tennoobmeHHuk MBC. N yxe oT Hero ocTbiBiad Boga MocTynaer B
obpaTky BTOPUYHOrO KOHTypa TennoobmeHHuka WTI. Takmm obpasom,
aHeprocbepexenune B UTI ¢ nocneposateneHbiM BkAtodeHnem BC 3akntoyvaetca
B MCNOMb30BaHuM B kOHType MBC ocTtaToyHOro Tenna ot KOHTypa OTONMeHus.

UTM ¢ napannenbHbIM BKNoyeHuem MNBC.

0 OTonneHue

Tpy6onpoBogbl ot LTI nogsBogsTca napannenbHO K ABYM TennooOMeHHVKaM:
otonneHusa n NBC.

BTOPUYHbBINA KOHTYP OTOMMEHUS1 YCIIOBHO 3aMKHYT. TennoHocuTesnb LMPKYNUPYET,
bnarogaps  pabote  Hacoca. Temnepatypa  npsiMOro  TEMNSIOHOCUTENsI
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MUTN ¢ HakonuTenbHbIM
0akom

noafepxuBaeTcs paboToN perynvpylowero KnanaHa, YyCTaHOBMEeHHOro B obpatke
NEepPBMYHOMO KOHTYpa OTOMJIEHWUS, B COOTBETCTBMU C TEMMEepaTypor HapyxHOro
BO3ayXxa.

BTopuyHbin kKoHTYp MBC oTnnyaercsa ot BTOPUYHOrO KOHTYpa OTOMMEHMS TEM, YTO B
HEM OTKpbITbIM Bogopa3bop. XonogHas Boga ot cuctembl XBC (X039MCTBEHHOIO
BOOOCHabXeHus1) pasgensieTcst Ha ABa notoka. O4MH NOTOK NOCTYNaEeT B XONOAHbIN
KpaH cMecuTensi, a Apyron noctynaeT Ha TennoobmeHHuk BC, roe HarpeBaeTcs u
nogaétcst 3aTeM B TOpSAYMM KpaH cMmecuTens. Temnepartypa ropsden BoAbl
nogaepxmneaetcsa okono 50°C (unm 55°C) pabortom perynupylowero Knanasa,
yCTaHOBMNeHHoro B obpaTke nepsudHOro koHTypa [BC. W3-3a Bogopasbopa,
Temnepatypa [BC MoxeT wusmeHsieTcsa ropa3go ObicTpee, 4em B cucteme
otonneHus. [loatomy TpebyeTcsa ObiCTpoOENCTBME peErynupyloLlero knanada.
PekomeHoyeTCA  anMeKTPOMarHWTHbIA  perynupylowmi  knanaH.  KoHTponnep
pacno3HaéT NMKOBYH Harpysky B cucteme 'BC no 3HayeHuto TemnepaTypbl nogaym
BO BTOPUYHOM KOHType. Ecnu npu nonHOM OTKPbITMM perynupyroLLiero knanaHa
Temnepatypa [BC onyckaetrca Huxe 48°C, TO KOHTponnep HayuHaer
BO30ENCTBOBATb Ha MPUKPbITUE PErynMPYIOLLEro KrnanaHa B KOHTYpe OTOMMeHus,
“3aMMcTBYsi” Takmm obpasom 4vacTb Tenna M3 cUCTeMbl OTOMNeHusa. To ecTb, npu
MMKOBOM MOTPEDBNEHNN Topsven BOAbl KOHTPOSIEP KPaTKOBPEMEHHO CHWXKaeT
notpebnexHve TEMMOBOW 3HEPTNM B KOHTYpE OTOMNEHMS. OTO HMKaK He BMAMSET Ha
CHWXeHWe TeMnepaTypHoro komdopTta B nomelleHusx 3gaHus. Mockoneky B UTT
nukn Harpysok otonneHna n NBC He coBnagatoT, yacto nogdvpaloT AnameTpbl
TpybonpoBOAOB M MOLLHOCTM HAcoCOB, B pacyeTe He Ha MOofHble Harpysku, a
Tonbko Ha 70%.

Hannune npumecen B cucteme XBC BnusieT Ha 3arpAsHeHMe NNacTuH
TennoobMeHHMKa, YTO yxXyAwaeT TennoobMeH M CHWXaeT cTabunbHOCTb paboThl
cuctembl BC. CteneHb 3arpA3HEHUS 3aBUCUMT He TOMbKO OT KOHLEHTpauuu
npuMecen, HO M OT Pa3HOCTU TemnepaTyp HarpeBaeMon BOAbl U HarpeBaloLLEN.
bannac BTopuyHOro koHTypa 'BC c Hacocom nogmeluMBaeT ropsidylo Bogy B
XornogHoM TpybornpoBoge, yMeHbluasi, TEM CaMbiM, 3Ty pasHULy TemnepaTtyp M
3aMefiss NPoLEecc OTIIoXKEHUS NPUMeCeNn.

HakonutenbHas cuctema NBC
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UTIM c conHeYHbIM
KOJINEKTOpPOM

B HakonutenbHon cucteme BC B kauyecTBe BTOPUYHOrO KOHTYpa UCMOMb3yeTcs
BOOASIHOMW  HakonuTenbHbin  6ak. [JOCTOMHCTBOM TakuX CUCTEM  SIBMSIETCS
BO3MOXHOCTb MUCMNonb3oBaTb Gaknm C BOOOW B KavecTBe OydepoB B pexummax
MakcuMarbHbIX MWKOBLIX Harpy3ok. Hepoctatkamu SBNAOTCA NOTEpU Tenna,
BO3HMKaOLLMe Npu menneHHon pabote GonbluMx cUCTEM, U pa3BuTMe BakTrepun
nernoHennbl. HakonutenbHble cuctembl [BC nocteneHHO 3aMeHsOTCS
YCTPOWCTBaMM MPOTOYHOrO nNogorpeBa Boabl 4epe3 ObiCTpodencTByoLLne
TennoobmMeHHukn. OgHako B HEKOTOPbIX CIydasiXx OHW YCMELIHO MPUMEHSIIOTCS,
HanpMMep, NPU UCNOSIb30BaHNN CONTHEYHOWN SHEPTUM.
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ConHeyHble BogoHarpeBaTenu (COMHEYHbIE KONMEKTOPbl) UCMOMb3YOT CONMHEYHOE
n3nyyeHve Ans Harpesa BOAbl, TO €CTb NPeobpasyloT COMHEYHYID SHEPruio B
BbICOKYIO TemnepaTypy TennoHocuTens. CylwecTBylOT ABa Tuna COMHEYHbIX
BOAOHarpeBartenen: C eCTeCTBEHHOW UUpKyndumen (maccuBHas cuctema) M C
NPUHYOMTENbHOW  UMPKynsuuen  (akTmBHas  cuctema).  bBaku-Hakonutenu
aKKyMyMnupyloT TEenmno, MOCKOMbKY NOCTYMMEHNEe COMHEYHOM JHEeprum npOUCXOAUT
Tonbko OHEM, a noTpebneHne ropsyen Boabl JOMKHO BbiTb 0becneveHo Bceraa. B
naccvBHOW cucTeMe ©Oak-HaKOMUTENb COJTHEYHOrO HarpeBaTenst MOHTUPYETCA
rOPU3OHTaNbLHO HEMOCPEeACTBEHHO Ha4 COMHEYHOW naHenb Ans co3fjaHus
YCIOBUA €CTECTBEHHOW LMPKYMALMK, MOCKOMbKY HarpeTas XWOKOCTb UMeeT
MEHbLUYIO MJIOTHOCTb M CTPEMUTCA MOOHATLCA BBEPX. Taknme Oaku HasbiBawoT
TEPMOCUOHHBIMN.

B cucteme c nNpuHyAUTENbHOW UMPKYNAUMEN, Kak Ha PUCYHKe, MCMorb3yeTcs
3NEKTPOHACOC AN LMPKYynauuMM BOAbl 4Yepe3 COSHeYHbI komnnektop. B atom
cnyvyae 6Gak-HakonuTenb COMHEYHOro BOAOHarpeBaTens MOHTUPYETCS BHYTpU
34aHMa BEpPTUKANbHO OTAENbHO OT Komnektopa. OH MoxeT umeTb 6onbLuyto
EMKOCTb W WMeTb JononHutenbHoe obopygoBaHne. B oboux cnydasx
TENnnoHocuTenb, HarpeTbld B  COMHEYHOM  KONmMekTope, noctynaer B
HakonuTenbHbIN  Gak, roe nepedaét Tenno Harpeeaemon Bope. bak
OOMONHUTENBHO OCHaLLaeTcsa TpybyaTbiM aneKkTpoHarpeBaTenem Ansa nogorpesa
BOAbl B XOnogHble unyM nacmypHble AHW. ConHeyHble BoJoHarpeBaTenu
noapasfensaTcs Takke Ha CUCTEMbI C OTKPbITbIM (MPSIMbIM) KOHTYPOM U CUCTEMBbI
C 3aKpbITbiM (KOCBEHHbIM) KOHTYPOM, WMEKLIMM [OBOWHbIE CTEHKU W BOASHYHO
pybaLuKky BHYTpu Gaka.

HouHoe cHuXeHne TeMnepaTypbl OTOMNNEHUA
M criaXuBaHue NUKOBbLIX Harpy3okK

OavH 13 cnocoboB IKOHOMMWU IHEPTUN B CUCTEME OTOMMEHUSA — HOYHOE CHUXKEHME
TemnepaTypbl TennoHocutensd. OH npuemneM AN 34aHui, B KOTOPbIX HOYbIO
oTcyTCTBYOT  ntogun.  Perynupylowmin  knanaH — TemnepaTypbl  NPAMOro
TennoHocMTenss BTOPUYHOIO KOHTypa yCTaHOBMEH B oOpaTke NMepBMYHOIO KOHTYpa
(cMm. pucyHOK Hwxe). B OHEBHOM pexume CTeneHb €ero OTKpbITMA Konebnetcs
BO3r1e NONoXeHns NpuMepHo >60%.
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HoHTpOnnep oTonneHMA

Pacxon

(MEpEHYHLIA - Se2 OrPaHKeHKR DHEEHON pesmp
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TOWHOR CHIEKEHME  VTPEHKES MOSHILEKNE  CaKOHOMIEHHLIA

{—pt— -rrj'- BO3BpAaT TENNa

lMpn aBTOMaTU4ECKOM MNEPEKOYEHNN Ha HOYHOW pEeXMM KranaH HadnHaeT
npuKpbiBaTbCs A0 nonoxeHus npumepHo <10% oTkpbITMA. pyn aTtom pacxod
TennoHocuTensi NEPBUYHONO KOHTYpa COKpallaeTcs npumepHo B 6 pas.

Mpn yTpeHHemM aBTOMaTUYECKOM Mepexode Ha AHEBHOM pexuMm TemnepaTtypHas
yCTaBKa TEeNnnoHOCUMTENS MOBbILLAEeTCs, M kranaH oTkpbiBaeTcd. [Mpn atom moxeT
npoucxoauTb HexenaTenbHbln 3addeKkT, Korga uns-3a WHEPLMOHHOCTU CUCTEMBI
KnanaH MpOCKakMBaeT CBOE OObIMHOE MONOXEHWe [OHEBHOro pexuma U
oTkpbiBaeTcsa Ha 100%, ocTaBasicb B TakOM MOMOXEHMM HEKOTOpOe Bpemsi. 3aTem,
Kak ©Obl CMoXBaTMBLUMCb, HauYMHaeT BO3BpaLlaTbCs K CBOEMY HOpPManbHOMY
nonoxeHumto npumepHo >60% OTKPbITUSA. 3enéHoe none Ha rpaduke
COOTBETCTBYET MOTPAYEHHOMY 3ps KONMMYecTBy aHeprun. Bo usbexaHwe atoro
HexenaTeneHoro adycpekra, cneumanuctbl komnaHum CumeHc paspaboTtanu
crneumanbHylo 3awmTHyto dyHkumio DRT (differential of return temperatures) —
anddepeHunan obpatHbix Temnepatyp. OTa (PYHKUUS KOHTPONMpPYeT pasHOCTb
obpaTHbIX TemnepaTtyp MEpPBMYHOrO M BTOPMYHOIO KOHTYPOB M CrieguTt 3a Tewm,
yTobbl OHa He npeBbiWwana BenuunHy 5°C, Tem cambiM coepxuBasi MOJSHOE
OTKpbITME KNnanaHa npyv CMeHe TemMmnepaTypHON YCTaBKM.



OTa oyHKUMA OKasanacb Nosie3HoW He TOMbKO NPW Mepexode C HOYHOro pexuma
Ha QHEBHOWN, HO N BO BCEX CryyYasix BO3HUKHOBEHUS! MUKOBbLIX HAarpy3oK B TEYeHUe
CYTOK Mo NtobbIM NpuynHaMm, 6yab TO TEXHOMOMMYECKUE NMPUYUHBI U NPUYUHBI,
CBsI3aHHble C 4YenoBeyeckum daktopom. OHa cnocobGCTBYET MakcUmarbHOMY
OrpaHMYeHUI0 BO3BpaTa HEWUCNONb30BaHHOrO Tenna W MoAdepXaHul camom
OONyCTUMO HM3KOW TemnepaTypbl obpaTku, TO ecTb obeperaet oT wTpadoB 3a
npeebilleHne Temnepatypbl obpaTku. Mpn 3TOM SKOHOMMUTCSI SHEPrusl, Tak Kak
npeebilleHne TemnepaTypbl 06paTkun Ha 3°C npuBOAMT K YBENMYEHMIO pacxopa
TennoHocuTens Ha 13%. OT1a yHKUUSA Takke CnocobCTBYET CHMXKEHUIO Harpysku
Hacocog, noebiweHunio KM cuctemMbl, ocnabnexHunio ruapaenuyecknx yoapos U, Kak
crnepacTeue, COKpaLLEeHNIo nsHoca obopynoBaHus n YMEHbLLUEHUIO
aKcnnyaTayMOHHbIX pacxodoB.

MHoroHacocHas cxema ¢ 6eccTyneH4YaTbiM perynmpoBaHuem

1

BKn./Bbikn. .

Bkn./Bbikn. ~

0..100% g
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ODpaTKa = e

TpeGyemoe AaBneHune

UTN — nHagnBnpgyanbHbIN
TennoBOM NYHKT

B TennoBbIXx MyHKTax OObLIYHO WUCMONb3yeTCcs He OOuH, a Oonbluee KONMMYEeCTBO
napannenbHO YCTaHOBIEHHbIX HAacocoB. YacTo nx ObiBaeT Tpu. MNMpu nooyepégHom
BKITIOYEHNN HECKONbKUX HACOCOB KackadHblM CMOCOOOM BKMOYEHME KaxKOoro
nocrneayowero Hacoca MOXET Bbi3blBaTb W3ObLITOYHBLIN Nepenag AaBleHve B
cucteme  oTonfieHnsl. OTOT nepenag  [AaBfieHUst MOXHO — KOMMEHCUMPOBATb
N3MeHeHneM OOBLEMHOro pacxoda C MOMOLLbI YacTOTHbIX NpeobpasoBaTenen.
CrabunbHaa BenuvuuHa nepenaga LaBfeHUs NOOAEPXMBaETCs MyTEM NIaBHOMoO
perynupoBaHus ynucrna obopoToB 3MEKTPONpMBOLOB HACOCOB. [1pyM 3TOM MOXHO
ncnonb3oBaTb BCEro NWb OOWH YacTOTHbIM MNpeobpasoBaTtens, obragaroLwmn
crneumanbHbIMW  YacTOTHBIMU - XapakTepuCTUKaMu, KOTopbii ByaeT ynpaBnAtb
Kackagom fasuratenen o 4x wryk, Hanpumep G120P. [ins cuctembl C CUMBHO
MEHSIOLLMMCS PacXoAoM KONMUYECTBO yrnpaBrisieMblX HaCOCOB MOXeT 3aBUCUTb OT
ckopocTu noToka. [pyu aTOM perynupyetcss 4ucro OOGOpPOTOB TOMBKO OOHOro
Hacoca. OcTanbHble HacoCbl B Kackage MOryT BKMYaTbCHA CTyneH4yaTo, npu
YCIOBWUWN, YTO MEPBbLIA BbIMNOMHAET (PYHKUMIO “OCHOBHOro” — OTBETCTBEHHOrO 3a
NMOCTOSAAHHOE CriaxuBaHWe ckadykoB pgaeneHusi. CmeHa “ocHOBHOro” Hacoca
NPOUCXOONT aBTOMaTUYECKN pa3 B OnpeaenéHHbI Nepmnoa, Hanpumep: exeaHeBHO
W exeHeaensHo.

3T10T MeToA ncnonb3yeTcda B CeTdaxX nogadu Tennia C nepenagavmn gaslneHud,
BO3HMKaOWMMN U3-3a NepemMeHHOro I'IOTpe6ﬂeHVIF| Tenna. I'Iepena,u,bl AaBlieHnda
KOMMEHCUPYKTCA USMEHEHNEM 06BbEMHOro pacxoga B CUCTEME!

e KOHTYPOB OTOMMEHUS, B KOTOPbIX NOTPEOUTENM OCHALLEHbl [BYXXOQO0BbIMU
KnanaHamu;

e OCHOBHbIX HACOCOB, pacrnpeaensoLWmx NOTOKN Nog AaBNeHUEM;

e HAcoCcoB B CWUCTEME LIEHTPANM30BaHHOIO TEMMOCHAOXEHUA C MNepeMeHHbIM
pacxoaom.
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Mepenag paBneHuss B TpyGonpoBOAe  YBENWYMBAETCA MNpPU  YBENWUYEHUU
rMOpPaBlUYECKOrO  COMPOTUBIEHMSl, €CNU  KnanaHbl  noTpebutenein Tenna
3aKpbIBAIOTCA M3-33 CHWKEHUs noTpebGHocTM HarpeBa. [aTtyvMk  OaBneHus
PEerucTpupyeT W3MeHeHWe, Kak nepeMeHHylo BenuuuHy. [epenad OaBneHus
noadepXuBaeTcs MyTeM perynMpoBaHuMsi pabodyero Motoka C  MNOMOLLbIO
perynmpyemoit CKopocTu npueoaa.

CoxpaHeHve nepenaga [aBreHWss B Hacoce  CHWXaeT  noTpebneHve
9MNEKTPO3HEPINN. OKOHOMUS 3JHEPIUW  YBEMNWUYUTCH, €CNM  OaTyuk  [aBMeHUs
yCTaHOBUTL B “oTpuuaTtenbHonm Toyke” ycTaHoBku. “OTpuuartenbHas Todka”
YCTaHOBKM — 3TO TO4YKa, B KOTOPOM ANS nogayu notpebutendam Heobxoammoro
Konmnyectsa TennoHocutenst TpebyeTcsa MUHMManbHbIA Nepenag gasrneHus. 3To
CHWXKaeT AaBrneHne B Hacoce (JaBrneHne Ha Kpbinb4aTke) v elle bonblue cHuKaeT
noTpebneHve aneKTposHeprmu.

Hwxe npeacTtaeneHbl rpadmki 3aBUCMMOCTM Harnopa B Hacoce U notpebnaemoi
MOLLHOCTM OT pacxofa, CO34aBaeMoro HacoCoM.

™M [ Hanop & Hacoce H : : : /
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OTYy YHKLUMIO MOXHO MCMOMb30BaTb TOMbKO B rMAPaBMYECKUX KOHTypax, B
KOTOpbIX KOMMYECTBO BOAbl NPW HEMOMHOW Harpyske MeHblle, Y4eM npu
HOMMWHaNbLHOM Harpyske.

HdononHutenbHble (PyHKLMKU YacTOTHOro npeo6pasoBartensa G120P

- Hannuue 4x BCTpoeHHbiX [M-perynatopoB Ans ynpaBneHWss Hacocamu Mo
JaBreHuto, TemnepaType W CKOPOCTM MOTOKa, a Takke [nONd ynpaBrieHus
BEHTUNATOPaAMM MO Ka4eCcTBY BO34yXa;

- Hanu4uune 3x CBO60,D,HO-HpOFpaMMMpyeMbIX HeOelbHbIX paCﬂI/IcaHMVI

- Hanumyme 4acoB peanbHOro BpeMeHu OnAa ynpaBneHua B TeYeHUe CYTOK,
Hanpumep, Anda nepeknioy4yeHna cuctemMbol C AHEBHOIO pexnma pa6OTbI Ha HOYHOW.

[n/c]



MocnepoBaTenbHoOe BKIIKOYEHME B pa60Ty pPa3fInvHbIX UICTOYHUKOB
oTonneHuA
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MocnenoaTenbHIC Ty

Mpn HaNMYMM HECKOMNbKMX MCTOYHMKOB BbIPAbOTKM TEMNNOBOW 3HEPrMn pasfnyHbIX
TUMOB, MpUOPUTET Ha BKMYeHWe B paboTy oTAaérca TeM arperatam, 4bw
MOLLHOCTb M MNPOU3BOAUTENBHOCTL  OMNTUMAarnbHO COOTBETCTBYIOT — TeKyLlen
noTpebHOCTN B aHeprun. PasymHas nocnenoBaTernibHOCTb BKIOYEHUSI NCTOYHWUKOB
BblpaboTkn TennoBon 3Heprmm B paboTy cnocobcTByeT TOMY, YTO OHM
NCMOMb3YyOTCS C BbICOKON CTEMNeHblo 3HeprodddeKkTMBHOCTM. [NaBHbIM NpUHLMN
3KOHOMWM 3HEPINU — He AoNyCTUTb u3bblTouHOEe npomnssoacTsBo Tenna. OcHoBHas
TemnepaTypa nogadyu onpegensercs Ha OCHOBE OLEHKM noTpebHocTu Harpesa
ans  Bcex noTpebutenen (KOHTypbl oTonnexus, Harpee [BC, oborpes
kanopudepos 1 T. A4.). OTaenbHbIe UCTOYHWUKN Tenna perynupyoTcs ¢ y4eToM 3TOM
TemnepaTypbl. Pa3nu4aloTca OCHOBHbIE M AOMOMHUTENbHbIE WUCTOYHWKM Tenna.
OCHOBHOM WCTOYHMK Tenmna Bcerga 3anyckaetcs nepBbiM. OH KOHTponupyet
nogaepXxaHve TemnepaTtypbl B npefenax 3afaHHOro 3HadyeHus yctasku. [opsiaok
BKITIOYEHUS1 ICTOYHMKOB Tenna ycTaHaBnMBaeTCa MHANBUAYaANbHO Takum obpasom,
4YTOObl MakcuManbHO 3adenCcTBOBaTb BCE WCMOMb3yeMble WUCTOYHUKW. PYyHKLMSA
paccyMTbIBaeT CTeMneHb UCMONb30BaHUA PasfnYHbIX MCTOMHMKOB Tenna (camblii
NCMNONb3yeMbli UCTOYHUK CYMTaAETCH OCHOBHbIM), 3agaeT 3HayeHue yCTaBku ONnd
BKITHOYEHHOIo MCTOYHKKA, a Takke onpegenseT nepeknoyeHme mexagy CTyneHsamu
no notpebHocTW. [OnonHWUTENbHbIE WUCTOYHMKM  Temnna  BKMOYalTCs B
nocrneaoBaTenbHOCTL C OMNpPederieHHOM CTeneHbl WX WCMoMb30BaHWs, Korga
TemnepaTypa nofavm OonyckaeTCs HWKe HeWTparnbHOW 30Hbl 3HAYEHWs YCTaBKM B
TeyeHne onpeaeneHHoro BpeMeHn. [ins 6anaHcUpoOBKM BbIXOAHOW KPUBON MOXHO
ncrnomnb3oBaTb HacTpanmBaemylo BbIAEPXKKY BpemMeHu. HeucnpasHble WCTOYHWKU
Tenna ocTaltTCs BbIKMIOYEHHbIMWU. [1pyU yCTpaHEHUN HEUCNPaBHOCTU OHW CHOBA
MOryT ObITb BKIOYEHbI B NOCNEA0BaTeENbHOCTb PaboThl.

®yHKUMS ynyyliaeT CpefHEerofoByl0 CTemneHb UCMOMb30BaHWUA UCTOYHMKOB. C ee
MOMOLLbIO MOXHO YMEHbLUNTb

e MOTEPU OT NPOCTOS U OT PaboThl B peXMME OXMAAHUS KOTIOB;

« noTepu Tenna B cucteme TpybonpoBoaa;

« paboyee BpeMsi ropenok, HaCOCOB U KOMMPECCOPOB.

Heobxogumble ycnoswus:

e OTCYTCTBME TMApaBAMYECKMX npobrnem B paboTe MCTOYHMKOB Temnna COBMECTHO
CO BCeW CUCTEMON;

e yMNpaBrieHWe BCEMW KOMMOHEHTamW, MOBbILAKWMMU 3HEPro3IPdPEKTUBHOCTD
WCTOYHMKA Tenna (Hacoc, perynupyroLni KnanaH);

e MOCTOSIHHas NpoBepka MNOTPeOGHOCTM B Lenn OT MOTPedbuTenss K WUCTOYHUKY
Tenna;

e MpV oOMNpederneHnyn nocnefoBaTenbHOCTW  BKMKOYEHUMS WCTOYHMKOB  Temnna
HeobX0AMMO y4YNTbIBaTb CTEMEHb MX MCMOMNb30BaHNS.
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4.4 TennoobmeH 4yenoBeka
C OKpyXamLwieun cpenomn

YenoBek mcnbITbiBAET KOMGOPT, KOrga ero opraHnu3m TepsieT CTOMbKO XXe Tenna B
eavHMLy BpemeHu, CKonbKo BblpabatbiBaer. YenoBek otgaért tenno. WM3BecTHo,
YTO HOpManbHas Temnepatypa Tena d4ernoBeka paBHa 36,6°C. CpegHss
Temnepartypa MoOBEPXHOCTU KoM — okoro 33°C. A B nomelleHuax Temneparypa
BO3Z4yxa Bcerga Hwke TemnepaTtypbl yernoBeka. Tenno nepefaércs OT Tena unu
cpenbl ¢ 6onee BbICOKOW TemnepaTypou K Teny unu cpege ¢ bonee HU3KOM
TemnepaTypou 1 HUKorga HaobopoT.

%
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Moy oTAatoT TENSO NPUMEPHO B TaKOW NPonopLmu:

- 35% 4epes TennonpoBOAHOCTb N KOHBEKLUIO;
- 35% yepes Tennounsny4veHue;

- 24% 4vepes ucnapeHue;

- 6% 4epes poT.

3TN NponopunM MEHSIIOTCA C U3MeHeHMeM TemnepaTypbl. MNpyu eé noBbileHUn
[JONs TennoBsblOeneHnss 4epes ucrnapeHue ysenuyusaetca. Ha Ttennoo6meH
Yyernoseka Takke BMUAET W BNaXHOCTb Bosayxa. [puuYém BnuAHME BMaKHOCTM
3aBUCUT OT TeMMNepaTypbl BO3AyXa 1 OT TEMNMOBOIO U3MyYeHUs! B NOMELLEHWNN.



Otpava Tenna Takke ycunmeaeTca C noBbilLIEHNEM (bMSW—IeCKOVI AKTUBHOCTW.
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Llenb cucteM oTOMMeHUsi, BEHTUNAUMM M KOHAMUMOHMPOBAHMS — NoAdepXuBaTb
Takue YCIoBuWsl, MPU KOTOPbIX TENO YerioBeka CnocoBGHO Ges yCunuin CoxpaHsiTb
TeMnepaTypHblii 6anaHc ¢ oKpyKatoLel cpeaol B MOMELLEHUMN.

NoanepxaHue TeMnepaTypHoOro kKomdgopTa B nomelleHUn

24 W — Kenaeman Temnepatypa (20°C);
22
$g g X — BU3YarbHbIiA KOHTPOIb
16 . 3.4 TemnepaTypb! (TEPMOMETP);
-
P Y — PYYHOW BEHTWIb perynvMpoBaHusa
A nofgadyu Tenna;

Z — BOZMY LA LWKWe hakTopkl
(conHue, BeTep, ocagku).

Temnepartypa Bo3ayxa B MNOMeELLEHUU U3MEHSETCH MOA BO3OEUCTBUEM BHELLHMX
hakTopoB. Yenosek, UCNbITbIBasA TeMnepaTypHbIn AUCKOMAOPT, NPUHUMAET Mepbl.
HanpvmMmep, CMOTPUT Ha CTEeKNsHHbIN TepMOMETP, BUAUT, 4YTO Temneparypa
OTNUYaeTcs OT JKeraemMoWn, W perynupyet pydHbiIM BEHTUNEM pacxof
TennoHocutensa paguatopa. N3baeneHne Yenoseka oT HEOHXOAMMOCTU NOCTOSHHO
3ab0TUTbCS O TemnepaTypHOM KOMAOpPTe MOBbILLAET OLLyLeHne KoMdopTa.

20°C 1 — AaT4YNK KOMHAaTHOM
:( e TemnepaTypbl
2 e 2 — KoHTponnep
- z “"’m:‘e
g 3 — pagnaTopHbId BEHTUNL
aBTOMaTWU4ECKOro

perynipoeaHnA TENTOHOCUTENA

@ Q &5 Z — BO3MyLLatoLLMe BO3AENUCTBUS

(conHue, BeTep, ocagku)

Ons aToro wvcrnonb3yeTcss aBTOMATUYECKUA y3en PerynupoBaHusi, roe BMEecTO
CTEKINSIHHOrO TePMOMETPa YCTaHOBMEH TeMNePaTypHbI AaTYMK, @ BMECTO PYYHOro
BEHTWUMS — PEryrnvpyoLLmnii krnanaH ¢ NpuBo4OM.

Hanuune aBToOMaTtnkm noebiwaet owyuieHune KOM(bOpTa.
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NyuuncTbIn TENNOO6MEH ¢ UCTOYHMKOM Tenna:
paguaTtopom, TENsibIM NOTONIKOM UMW TENSbIM NOJIOM
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[ns nopaoepxaHusa kKOMOPTHOM TemnepaTypbl BO34yXa B MOMELLEHUN B npedenax
20°C - 25°C MOXHO ucnonb3oBaTb pasfnunyHble BUObl OTOMUTENbHbLIX NPUOOPOB.
PaccmoTpym no oTgenbHOCTM Tpu crnydas: paguatopHas 0Oartapesi, TENNbIN
NOTOMOK U TéNnblv Nos.

Mpn wucnonb3oBaHuu paguaTopHon 6GaTapen, €€ wusnyyarowas MoBEepPXHOCTb
[OIPKHa ObITb HarpeTa Ao TemnepaTtypbl 40 - 70°C, 4TO CMNbHO OTNMYaeTcs oOT
Tpebyemon TemnepaTypbl Bo3gyxa. A pasHuMua TemnepaTtyp: BO3gyxa U
n3ny4yarowen NoBepxHOCTU — 3TO BbDKHbIA MoKasaTernb 3HeprosdeKTUBHOCTH.
CnepoBatenbHo, ahdeKTUBHOCTb paamnaTopHon 6aTtapen HeBbICOKa.

Mpn ncnonb3oBaHMM TEMNMOro MOTOMKA, €ro M3rnyyawwas MOBEepXHOCTb AOIDKHA
ObITb Harpeta Ao TemnepaTypbl 30°C - 32°C, 4TO HecunbHO OTnAM4YaeTcs OT
Tpebyemon TemnepaTypbl Bo3gyxa. CnepoBaTtenbHO, 3(EKTUBHOCTbL TEMMOro
noTosiKa BbicoKa.

Mpun ncnonb3oBaHMM TENMOrO Nona, ero uanyyawLwas NoBEPXHOCTb OOMKHA ObITb
HarpeTa o Temnepatypbl 30°C - 32°C, 4TO NOYTM COBCEM He OTnM4YaeTcsa OT
Tpebyemon TemnepaTypbl Bo3gyxa. CnepoBaTternbHO, 3h(PEKTUBHOCTbL TEMSOro
nona camas BbICOKasl.

Vicnonb3oBaHue TENMOro notonka W TENMOro nona yny4vwaetr KomdgopT no
CpaBHEHWNIO C paguaTopHon ©OaTtapeen, MNOCKOMbKY TEMNMOBOE WU3NyyYyeHne OT
nepeKpbITUIA PacLUMPSIET rPaHNLbl OLLYLLLEHWS TENOBOrO komdopTa.

TennoBow KOMKOPT TakkKe 3aBUCUT OT YCIOBUIA, B KOTOPbIX HAaXoAATCA OTAENbHbIE
y4yacTku Tera, OoCODEHHO roroBa M Horu. Temnepartypa Bo3dyxa B MOMELLEHUN
MEHSIETCS OT Mnona K MoTosnky. [1roxo, Korga ronoBa owywaer M3bbITok Tenna, a
HOrM — HegocTaTok. [onoBa YenoBeka YyBCTBUTENBHEE K TEMTOBOMY U3MyYEHUIO, a
HorM — K Temneparype nona. [na TemnepaTtypHOro komdopTta HOr BaXKHYy porb
UrpatoT CBOWCTBA TEMMOYCBOEHMSI MOKPbITMA nona. OHWM  xapakTepuaytoTcs
KONnM4ecTBOM Tenmna, oTOMpaemoro OT CTynHew 4ernoBeka. [epeBsiHHble MNOfbl
cymTaloTCcs TENNbIMKU, a 6ETOHHbIE — XONOAHBIMU.



4.5 MHepLWIOHHOCTb KOHCTPYKUMUU 3AaHUA
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Bpewmsa cyTok

Orpaxpgatolume KOHCTPYKUMU, BKIovatolme B cebs pyHOaMEHT, CTEeHbl U KpbILLY,
co3natoT 06onoyky 3aaHus. OHa 3allMLaeT OT BHELUHUX MOroAHbIX BO3AEWCTBUiA
BHYTPEHHUI MUKPOKIMMAT, CO34aBaeMblii CUCTeMaMmu Xu3HeobecrneyeHus, W
BNUSIET Ha OLLYLLIEHUS TeMnepaTypHoro komdopTa. BHeluHAs cpeqa Bo3oencTeyer
Ha 34aHMe TemnepaTypHbiMU KonebGaHMsIMK, COMHEYHbLIM K3MydYeHueMm, BETPOM,
ocagkamu 1 1.4. OBonoyka 3gaHna AOMKHa BbICTOATb Nepeq HaTMCKOM BCeX 3TUX
HEeNpUATHbLIX OJ1s1 YeNoBeKa BO3AeNCTBUNA.

Ons  9KOHOMWM 9HepropecypcoB Ha O0OOrpeB wnNu OXMaxaeHwe 3aaHus
n3HayanbHbIM TpeboBaHNEM SABMSAETCHA 3HAYMTENBHOE YNydlleHne TeNon3onaummn
3alUTHBIX  KOHCTPYKUun. Yem HagéxHee Tennousonsauus, Tem  nydwe
COXPaHSATCA TENMOo 3UMON UK Npoxnaga feTom BHyTpu obonoyku 3gaHus. Mpu
3TOM He TOMbKO 3KOHOMWUTCHA 3HEprusi, HO U MOBbILWAETCA TemnepaTypHbli
KomdopT. Xopowlas TeNSIoM30nsaumss 1 TONCTble€ CTEHbl NPUBOAAT K HaKOMNEHWUHo
Tenna, Nofy4eHHoro Takke OT BHYTPEHHUX UCTOYHMKOB: namm, OPUCHON TEXHUKN,
nogen u T.a.

BaxxHoe cBomcTBO 00OMOYKM 3daHust — €€ TennoémkocTb. [lpu  pacyete
MaTepuarnoB OrpaxgatroLmx KOHCTPYKUMA HeoOX0oAMMO Yy4nTbIBaTb TEMNIOEMKOCTb
MX Maccbl, a Takke TennoBoe conpoTueneHne. bnarogaps aTMm ABYM BenMYUHaM,
30aHMe HarpeBaeTCd W OXNaxJaeTcs MOCTENEHHO, a He CckavykoobpasHo.
TennoéMKOCTb U TEMSOBOE COMPOTUMBIIEHNE OMPEAENAT TEMNOBYH MOCTOAHHYHO
BpemeHu — oT 10 yacoB B naHenbHbIX goMax 4o 35 4yacoB B KMPMUYHbIX. Tennosas
WHEPLUMOHHOCTb 3[aHUs BblpaBHUBAET TeMmnepaTypHble KonebaHusa 3a CuéTr
OTNOXEHHOW noTpebHocTM B oborpeBe wnM  oxnaxgeHun. Bo3aMoXHOCTb
NCMNOmNb30BaHUSA TEMNMOEMKOCTU MacChbl KOHCTPYKLUUW AOfsi 9KOHOMUM Ha oborpese
unu oxnaxaeHun copepxut B cebe Gomnbluon 3Heprocbeperatowmii noTeHuman.
JleTom, Hanpumep, MOXHO KOMMEHCUPOBaTb BbLICOKME [OHEBHblIE TeMMepaTypbl
HU3KMMU HOYHbIMW TemnepaTtypamu. [lpu JOCTaToOvHOM TEmnnOEMKOCTM 3h4aHue
OCTa€Tca KOMMOPTHO OXIaXAEHHbIM [aXe B CaMOe >Xapkoe Bpems OHsA 6e3
HeobXoOMMOCTM  BKITHOYEHUsT oxnaxpjatowero obopynoBaHus. 3aaHve  Takke
oCcTaéTtcst KOMOPTHO OBOrpeTbiM 6e3 OTONMEHNs, ecnyu TemnepaTypa HapyXHOro
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Y4yéT TennoémkocTun
KOHCTPYKLMW 30aHUs

TABS

BO3ayxa HOYbK ONYyCTUTCA HWXEe OTMETKHU, yCTaHOBJ'IeHHOVI aona  Hadana
OTONUTENbLHOrO ce3oHa. B octanbHoe BpemA roga, 0cobeHHO B nepexoaHble
CE30HbI - BECHOM n OCEHbIO, TENOEMKOCTb crnaxueaet BInaHne
KpaTKOBpPEMEHHbIX konebaHui TeMneparypbl Hapy>XHOro Bo3ayxa Ha TeMneparypy
B NomMeLleHnn.

TdvnepaTypa HapyXHor
187

167

147

127

4- Bpems|cyTok

I -

12:00 24:00 12:00 24:00 12:00 24:00 12:00

KOHTpOﬂﬂep oTonfieHna onpepgender (baKTVI‘-IeCKyEO TeMnepartypy HapyxXHOro
BO3ayxa, noacyuTbiBaeT cpenHrr n 3agaét KOM6VIHI/IpOBaHHyIO,
COOTBETCTBYHOLLYH MHEPLMNOHHOCTU KOHCTPYKUUN OAaHHOIo 3aHnA.

AKTMBHOE UCMNONb30BaHNE TENNTOEMKOCTHU

Ona akoHOMMM Ha oborpeBe wunNM OXNaxgeHUn 3a CYET WCMOMb30BaHUSA
TEMNOEMKOCTM KOHCTPYKLUMMW 30aHUSI MPUMEHSIIOTCS TEPMUYECKN aKTUBUPOBaHHbIE
cuctembl — TABS (thermally activated building system). Cuctema TABS
npefHasHadeHa ans oborpeBa Unu oxnaxgeHWs Bo3ayxa B NMOMELLEHUsIX 3a CYET
ny4eBOro TennoobmeHa Mexay Kene3oOeTOHHbIMU NEePEKPbITUAMA U BO3LYXOM B
NnOMeLLEHUSAX.

PeanbHblil 06beKT B rop. Litopuxe. [lekabpb 2006 T.

HarpeB unu oxnaxgeHue camoro NepekpbITVs perynvpyetcst nyTeM UMpKynsuum
BOAbI MO 3aMypPOBaHHOMY B HEM 3MEEBUKY U3 MONMMEpPHBIX TPYO.



OT1nunyma TABS oT 06bIYHOM CUCTEMbI.

1. OTcyTCcTBME paamaTopoB (TeNNOOOMEHHNKM B NePEKPLITUSAX).
2. O6orpeB 1 oxnaxageHne B 0QHON CUCTEME.
3. PaboTa cuctemMbl He KpyrnocyTovHasl.
4. PaboTa Hacoca nepvognyveckas.

5. PerynupoBaHue no cpegHen T° HapyXHOro Bosayxa 3a 24 vaca.

6. ManeHbkasa pasHuua T° TennoobmeHa.

7. TpebyeTcs MeHbLUe 3Heprnn (OelEBble anbTepPHATUBHBIE NCTOYHUKN).

8. TemnepaTypHbIi KOMGOPT Bbille, Tak Kak TEnsoBOE W3My4yeHWe OT CTEeH U
NnepekpbITUA pacLUMpPAET rpaHunLbl OLLyLLIEHNST KOMdopTa.

Ecnn HakonuTenbHbI MaKCMMyM NepekpbiTUs He obecneynBaeT NOTPebHOCTb
nomeLleHns1 3MMon B oborpeBe, a NETOM B OXNaXAEHWM, TO MOXHO YaCTUYHO
ncnonb3oBaTb OObIYHbIE CUCTEMbl oOforpeBa WNM  OXNaXAEHWs,, a Takxke
HeTpaaMLMOHHBbIE CUCTEMbI, WCMONb3YIOLLME 3SHEPIrUI0  OKpyXatlowen cpeabl:
BO3dyxa, Bodbl, rpyHTa M pAap. [lpaBunbHOe WCNOMb30BaHWE TEMMOEMKOCTH
KOHCTPYKUMU 30aHUA yCpedHsieT OHEBHble U HOYHbIe Mepenagbl TemnepaTtypbl u
YMEHbLUAET 3aTpaTbl 3HEPTUM.

HarpeB 1 ocTbiBaHue nNepeKkpbITUA

c A AkTMBHasA cpasa onpegensercs MaccuBHas ¢asa onpegensetcs
g
E - TeMNepaTypoil TENMOHOCHUTENA - MOrOAHBIMK YCNOBUAMMK (PO TENNOWIONALKW)
o
E - pacxodoM TENMOHOCHTENA - BHYTPEHHUMW TENNOBbIAENEHUAMM
T
= - NepPVOANYHOCTLIO BKIIOYEHUA Hacoca - TENMNOBOI NOCTOAHHOW BpeMeHn — Tn (4ac)
o
>
Mpumep pexuma
OTOMNEHMS AKTUBHaA haza Maccexan dasa Tn=C * R+ (k) (MHEPUMOHHOCTL NEPEKPLITUS)
Harpes OcTbiBaHME c B y
nepeKpLITH nepexpLITHA TEeNnoemMKocTs NnepekpbiTKa (BT vac/rpag.)

R — Tennoeoe conpoTuBNeHWe NepekpbITUA
(rpaa./BT)
k — koachdmuymneHT

Yem Bonblue TENNOEMKOCTE U TENMNOBOE

HakonuTeneHsln
max nepekpbiThA

> COMpPOTUBNEHWE, TEM JONblUE OCThIBaET
Bpems NoHWKEHHOTD Bpems

Tapucha nepekpeITUE.
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2x-30HHOE YyrnpaBrneHue
- ceBepHasi CTOpPOHa
- HOXKHasi CTOPOHa

Mopaynu TABS

KoHuenuusa ynpasneHnus TABS.

TR R L — B iz s |—
W 8y Twiscam — ’—~ %2 Fowz spcum =

heat/cold generation and distribution
control

LieHTpankHoe ynpasneHue
(knacc “C")

,,,,,,,,,, 1 r’L

ireference | |
room jreference | |
room

zone 1

zone control 1 zone control 2
3ananne komH. T° Oforpes — 8144 Operating stats %54 Operating state |——n—o AoHansHoe ynpasneHue
o
3amanne KOMH. T OX1aKA. __ fg .. Healing valve ——a{8,5  Healingvalve (kmace “A” urm “B")
@ Coaling valve Coaling valve
HapysHaa T N 9 — & 9

room |ireference| §
& N roam

CrangapTHoe npunoxexue nog nHgekcom {HCGrp20} B bubnmoteke ctaHaapTHbIX
NpUNoXeHun ocyllecTenaeT ynpaeneHne TABS, cocTosulee u3 YeTbipéX Moaynen:

Q Q
TRCtI Herv I Cery CycMod SeqCtl
= =) = =D HDmd
CDmd
VivH
':> El — :> — Xf VIivC
BscMdl BscMdl
1 2 3 4

1. OBpaTtHada cBA3b N0 KOMHaTHOW TeMnepartype

2. PerynuposaHue TemnepaTypbl TENNO/XNaAoHOCUMTENSA MO HAPYXHOI TeMmnepaType
3. UmMknndHocTh paboThl LMPKYNALMOHHOIO Hacoca

4. MNepeknoyeHne pexnMos o0orpesa 1 OxXnaxgeHns

Vcnonb3oBaHue wmopyner 2 un 4 obecnedMBaeT ypOBEHb aBTOMartu3auuu,
COOTBETCTBYHOLLMIA IHEPreTUYeCKUM XapaktepucTukam kracca B. Wcnonb3oBaHue
mogynen 1 u 3 obecneunmBaer ypoBeHb aBTOMaTM3aLMK, COOTBETCTBYHOLLWN
3HepreTUYECKNM XapakTepucTukam knacca A.

Mogyne 1 ocywecTBnseT obpaTHyl0 CBSi3b MO KOMHATHOW TemnepaType.
Ucnonb3ayeTcs TONbKO ANs OTAENbHBIX KOHTPOMbHLIX KOMHAT UMW ANs NOMELLEHM
¢ ocobbiMU TPEGOBaHMSIMU K TOYHOMY MOAAEPXKAHUIO TEMNEPATYPHLI.

Mogynb 2 onpegensieT TemnepaTtypy nogadv B CUCTEME OTOMSIEHUSA C Y4ETOM
KOMMeHcauun temnepartypbl HApPYyXHOro BO3agyxa. JleTHaa/3nmHas KOMneHcauua
ncnonb3dyeTcda Ana HaCTpoOUKM 3HAaYeHUM yCTaBKM TemMnepaTypbl B NomMeleHun B
3aBWCUMOCTU OT TeMrnepaTypbl HApY>KHOro Bo3ayxa.

KpvBas CTpouTCS Ha OCHOBE CpeAdHero 3HadeHus TemnepaTypbl Hapy>XHOro
BO3gyxa 3a nocnegHuve 24 4vaca (HenpepbiBHA nNo BpemeHun). Kpueas HarpeBa
YYUTbIBAET TEMMepaTypy HapyXHOro BO3dyxa MNpv onpedeneHnn Heobxoanmon




6-xop0BOM KnanaH

Temnepatypbl nogadv And cosgaHus Tpebyembix KOMQOPTHbIX YCMOBUA B
nomewieHmn. HomuHanbHas KpuBasd HarpeBa COOTBETCTBYET HOMWHAIIbHOMY
3Ha4yeHuo ycTaBkM Ang nomewleHus. KpuBas HarpeBa cmellaeTcs napanienbHo,
ecnn Xeraemoe 3HayeHue yCcTaBkuM TemnepaTypbl ANs MOMELLEeHUS He paBHO
HOMUWHANbLHOMY 3HaYeHW0 YCTaBKM Ans nomelleHusi. KoppekTupoBaHue KpuBOW
HarpeeBa BO BpPEMEHM crefyeT UCMNofb30BaThb, KOrga 3apaHee U3BEeCTHO O pa3HbIX
Harpyskax CUCTEM OTOMMEHUS W OXNaXZeHUs B MOMELLEHUAX OZHOW 3OHbI.
KoppekTupoBaHue obbI4HO MCMONb3yeTCcs A9 KOMMeHcauun notepu Tenna us-3a
NpOCTOsl MOMeELLEHMsT B BbIXOAHble OHW. KpuBasa HarpeBa cmellaeTcs BBepxX 3a
BbIxoAHble AHW. OrpaHuuuMTens HarpeBa MOKa3biBaeT, cneayet N BKAYaTb
oTonfMeHve, NPUHMMasa BO BHUMAaHWE CPEOHIo TeMnepaTypy HapyXHOro Bosgyxa.
Bonblwaga Tennosas uHepunsa B TABS gonyckaeT TOMbKO €XeLHEBHYH KOpPEeKL Mo
Temnepatypbl B MOMELUEHMU W OOMOSTHUTENBHO MCMONb30BaHME PEryrnmpoBaHus
Temnepatypbl B nomeweHun. OHa KOppPEeKTMpYyeT MOMOXeHWe KPMBOW Harpesa B
COOTBETCTBMM C TEKYLUUMU U3MEPEHUAMU YCroBuiA. EcnmM ecTb BO3MOXHOCTb
NpOBECTU U3MEPEHNSI B OOHOM WMW HECKOMNbKUX KOHTPOMbHbBIX MOMELLEHUAX 30HbI,
TO MOXHO MoAadepXuBaTh Xernaemyr KOMMOPTHYIO Temnepatypy M He gonyckaTb
neperpes.

Moaynb 3 ocyLlecTBNAET LUMKITUYECKUA PEXNM paboTbl N NOMOraeT COXpaHuTb A0
60% aHeprum, Nepmogmnyeckm OTKIYas 30HalbHbIA HAacoc (QOCTYMHO B KayecTBe
onuun). Llnknuyecknn pexxmum paboTbl MOXHO Takke UCMOoNb30BaTh AMs1 HACTPOMKM
BPEMEHW «BKMOYeHMA» 0bopyaoBaHusa Ans aHeprodaddeKTUBHOrO UM HEAOPOroro
npoussoAcTea Tenna. Hanpumep, ¢ NOMOLLBIO TEMMOBOrO HAacoCa MOXHO NoJasaTb
Tenno, ecnu 3atpaTbl Ha 3MeKTpoaHeprnio ByayT HebonbwuMK (T.€. B nepuoabl
CHWXEHHbIX TapudoB). Luknuuecknii pexum paboTbl MOXHO aganTvpoBaTb K
onpefeneHHbIM YCroBUSAIM — XapakTepuUCTUKaM CTPYKTypbl 3gaHns TABS wnu tuny
cucTembl BolpaboTku Tenna.

Moaynb 4 ynpaBnseT nocregoBaTenbHOCTbIO paboThl KranaHOB M HacocoB ANS
nepekntoyeHns pexxuMmoB oborpeBa u oxnaxgeHus. Cuctema 6bina paspabotaHa
ONa  rmapaBriMyecKnX KOHTYPOB, OHa MO3BOMSET OCYLECTBMAATbL 30HarnbHOe
perynupoBaHue noTtoka BOAbl U TemnepaTypbl Nogavu ¢ NOMOLLbI0 HE3aBUCUMBbIX
KnanmaHoB HarpeBa W oxnaxgeHus. PyHKuMA noggepxuBaer BCE  TUMbI
rMapaBrMyecKnX KOHTYpOB, obecrnevmBalolmMX MOCTOSAHHbIN MOTOK BOAblI BHYTPWU
cTpykTypbl TABS npu BKMYEeHMM 30HANbLHOrO Hacoca. BmecTo HesaBMCUMbIX
KnanaHoB oborpeBa W OXMNaXOEHUA MOXHO MCMOoMb30BaTb  BbINycKaeMbli
kKomnaHumen CMMeHC 6-x040BOM LLApPOBOW KnanaH.

+ Wcnonb3oBaHWe ogHoro Knanada
C MpUBOAOM BMECTO ABYX B 4-X
TpyBHoOW cucteme.

CoKpallleHWe KonuyecTsa Tovek
OaHHbIX U CHUXEeHWe 3aTpaT Ha
oBopynoBaHWe U MOHTaX.

+ KpenneHnwe npusoga 6e3
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WHCTPYMEHTOB.
‘&-1 + BcTpoeHHbli koMneHcaTop
1 AaBneHns ¢ Lienbio NOBbILLEeHWA
: : GesonacHOCTU IKcMnyaTauum npu
oly= : 3aKpbITOM NOMOXEHWN KnanaHa.
K I + KoHTypbl Harpesa 1 oxnaxgeHus
I 1 Il ll BO Bpems paboTbl HagexHo
___________ ;____i_____HﬂpE pasaeneHs.
1 * Hanuuue n3onALNOHHOTO KoXyxXa
_______________ L - Qe

Cxema ¢ 6-XOA0BLHM KNANIHOM
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MpeumywectBa TABS nepen TpagUUNOHHLIM
Tenno/xononocHabxeHnem

1. Bblwe TemnepaTypHbIn KOMGOPT, TaK Kak TENMOBOE MU3Ny4yeHue OT NepekpbITU
paclmpsieT rpaHuLbl OLyLeHnss komgopTa.

2. OHeprocbepexeHue go 23%, bnarogaps cnegylowmm 00CTOSATENLCTBAM:

a) BO3MOXHOCTb MOHWU3UTbL TEMMepaTypy oborpeea U NOBLICUTL TEMNepaTtypy
OXNaXaeHus;

6) OonbluvMe nnowaan MNOBEPXHOCTM TEMSIOBOrO M3Ny4YeHUs CrocoOCTBYHOT
XopolueMy TenroobMeHy Aaxe npy Manon pasHuue TeMmnepaTtyp Ha NMoBEepXHOCTU
nepekpbITUS U BO3ayxa B paboyen 30He.

3. BO3MOXHOCTb MeHbLLIE MNaTUTb 3a SHEePropecypcobl TaMm, rae Tapudbl MEHSIOTCS
B TeYEeHMe CYyTOK, Tak Kak Bpemsa BblpaboOTKM Tenna/xonoga He coBnajaeT Co
BpeMeHeM ero notpebneHus.

4. CrnaxvBaHvWe MNWKOBLIX Harpy3ok, Gnarogapsi ToMy OGCTOATENbCTBY, YTO
TepmomMacca CnyxuT Gydepom, BbipaBHUBAOWMUM TeMrepaTypHble konebaHus u
yMEHbLUAWMM MUKNM 33 CYET OTNOXKEHHOW noTpeGHocT B oGorpeese wnu
OXNaXOEHUN.

5. CHwmxeHue TpeboBaHMI K MOLLHOCTU 1 pa3Mepam oGopyaoBaHUsi, YTo, K TOMY
e, YMEeHbLUIaEeT ero CTOMMOCTb.

4.6 TMMpeanKTUBHOE ynpaBrieHUe OTONNIeHUueM

OO6bI4HO B cuUCTeMax OTOMSMEHWS CHWXeHwe 3HepronoTpebneHus gocturaetcs B
OCHOBHOM 3a CYET perynupoBaHus TemnepaTypbl MOAayu TensioHoCWUTEeNs Mo
TemnepaTypHOMy rpaduky, B 3aBUCUMOCTM OT HapPYXHOW TemnepaTypsbl.
HepoctaTkom Takumx cuctem sBnsieTcs ynpasneHune 6e3 yyeta mHdopmauunm o
OVNHaMUYECKUX XapaKTepUCTMKax CUCTEMbl OTOMMEHUSA, YTO U3-3a MHEPLMOHHOCTH
30aHNs NPUBOAMUT K ANMTENbHbIM MEepexogHbiM npoueccaMm n  Hen3bexHoMy
3anasgbiBaHNIO YNPaBreHNs No OTHOLLEHUIO K U3MEHEHMI0 napaMeTpoB MOroAHbIX
ycrnosuin. B aTux ycrnoBuax BaxkHOW 3ajadveil CTaHOBWUTCA BHeApPEHWEe CUcTeMbl
ynpexaatoLlero ynpasfneHusi NpoLeccoM nogayu Tenna Ha OTOoMfeHne 34aHus ¢
Lenbio NOBbILEeHNS 3PEKTUBHOCTY CYLLECTBYHOLLMX CNOCco60B ynpasneHus. [Ons
3TOr0 UCMONb3YHTCH UHHOBALMOHHbIE METOAbI 3HeprocbepexxeHuns, JocTUraeMble
cneumanbHbIMU NPOrpaMMHbIMU PYHKLMSAMM.

CraHpaptHoe npunoxeHne “Predictive Heating Control” (npeavkTuBHoe
ynpaBsneHne otonneHvem) nop uHaekcom {HGr20} B GubnuoTteke cTaHAapTHbIX
npunoxeHun komnaHum CuMEHC SBNSAETCA MHHOBALMOHHOW 3anaTeHTOBaHHON
nporpaMMHon YHKLMEN N OCYLLECTBNSAET yrnpaBfeHNne KOHTYPOM OTOMMEHUs no
MPOrHO3y C Y4ETOM XapakTepUCTUKM 34aHUS, MOrodHbIX YCIOBUMA U TeMnepaTtypbl
BO34yxa B nomeLleHnn. PyHKUNS BbINONHAET

"  MPOrHO3 Hapy>XHOW TemnepaTypbl (MHTErPUPOBAHHbIN);

= Mogenupyemoe npeaBuaeHne KOMHaTHOW TemnepaTypbl;

" ONTUMM3ALMIO YCTaBKN Temneparypsbl;

" ONTUMM3ALMIO BKIOYEHNS - BbIKMHOYEHNS;

*  agantaumio napameTpoB mogenu, BKItOYas
camoHacTpauBaoLWMAcsa rpacuk oTonneHus.

bnarogaps wcnonb3oBaHWilo (OYHKLMM NPEOUKTUBHOIO YMNpaBfieHus, CcuUcTema
pearnpyeTt He TOSIbKO Ha BO3HUKLUME OTKIMOHEHUS OT ONTMMAaribHOrO PeXxunma, HO U
Ha Te, KOTOpble UMEKT TEHAEHLUMIO K BO3HUKHOBEHMIO. [peauKTuBHOE yrnpaBneHme
SIBNSETCA COCTABHOW YacCTbi0 anroputma perynvpoBaHUsa TemnepaTtypbl nogaudu.
OHo BknoyaeT B cebss Tpu oOTOENbHbIE CaMOCTOSITENbHbIE  (PYHKLUW:
"PeaynuposaHue memnepamypbl nodadyu, 6 3asucumMocmu Om U3MEHEHUSs
noeodHbIX  ycrnosud", "OgpaHu4yumenb  Hazpesa" WU "Onmumu3sayus
BK/TIOHYEHUS/BbIKTIOYEHUST" ONa cnenylLwmx notpebutenen Tenna:



KpuBas HarpeBa

MorogHas ctaHUuuA

e papguaTopbl;

e KOHBEKTOpbI;

e Tennble non.l;

e Ténnble NOTOMKW;
o baHkoMMbI.

MorogHoe perynupoBaHMe TemnepaTtypbl Nogayn B 3aBUCMMOCTM OT
TeMnepaTypbl Hapy>XHOro Bo3ayxa.

Ona cuctembl perynvpoBaHus Temnepartypbl, Heobxoaumasi nogadya Ttenna B
onpegeneHHON 30He 30aHusa (CeBepHas CTOPOHA, HKHAsA CTOpPOHAa) 3agaéTcsa B
3aBUCUMMOCTM OT TemnepaTtypbl HAPY>KHOro Bo3dyxa. [daTuuk, YCTAHOBMEHHbIA Ha
HapyXHOW CTeHe 3[daHus, PerucTpupyetr 3HadeHue TemnepaTypbl HapyXHOro
BOo3dyxa. Ha ocHOBe 3TOro 3HayeHusl paccuuTbiBaeTcsl Heobxogmmoe KonmyecTBo
nogaBaemMoro B nomewleHust Tenna. CBA3b 3TMX MapameTpoB OMMUCLIBAETCA Tak
Ha3blBaeMown KpnBon Harpesa. Heobxoammo onpenenvTb 3Ty KPUBYKO Harpesa Ans
3a(ppeKTUBHOrO UCNONbL30BaHWUA YCTAHOBOK OTonneHus. [lotpebneHue Tenna B
oTannMBaeMoOM MOMELLEHMM BO3pacTaeT Npu NMOHMXEHUM TeMNepaTypbl HAPY>KHOMO
Bo3gyxa. Ona nopgoepxaHusa KOMOPTHOIO YPOBHSA TeMMepaTypbl B MOMELLEHUSAX
Heobxogmmo nofgaBaTtb Gonbwe Tenna. NpyM HEM3MEHHOM pa3mepe paguatopa
KONMMYecTBO MOOABAEMOr0 TeMna MOXHO PerynMpoBaTb, M3MEHsi Temnepatypy
ropsiyeri Bogbl B cMCTEME OToNfeHMs (Temnepatypa nogaudn).

Temnepatypa Bogb!
°C 4

50 —

TemnepaTypa noaauun

Temnepatypa
obpatku

| ‘ | ‘ | ‘ ! TemnepaTypa HapyxHoro
‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\' Bo3gyxa

-10 5 0 5 10 15 20 °C

MorogHble BRUSHWS — 3TO HE TONMbKO U3MEHEHUE HapPYXHOW TemnepaTypbl, HO U
Hanuuue COMHEeYHOW paguauuM, ocafgkoB W BeTpa. [lostomy norogHoe
perynupoBaHue [OSKHO YyuuTbiBaTb BCe 3TW hakTopbl. [ns 3TOro Chnyxut
norofHas CTaHuusi, N306paxEHHast Ha PUCYHKe.
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OrpaHuyeHue HarpeBa

M3aMeHeHVe TemnepaTypbl Hapy>XKHOIo BO34yxa, CONTHEYHOIO U3IyYeHusl, 0CagKoB U
BETpa He Bcerga ykasblBaeT Ha W3MeEHeHue TeKkywen notpebHocTn Tenna Ans
oTonNieHns nomeleHnn. HeT HeobxogmmocTu cpasdy >xe nogaBaTb Tenno B
noMeLLeHMe C yHETOM NOHMXKEHNSI TeMnepaTypbl HAPYXXHOrO BO3Ayxa, ecnv 3aaHve
UMEET XOPOLLYI TEMMOM30MNALMI0O UNM AOCTaTouHble 3anackl Tenna. [na pacyerta
TemnepaTtypbl nogayn Tenna WCnonb3yeTca OTKOPPEeKTUPOBaHHas Temneparypa
Hapy)XHOro BO34yXa, YYWTbIBAKOLIAs TENIOU30NSALNOHHbIE CBOWCTBA HapYXHbIX
CTEeH 30aHns (yMeHbLUEHWE BNUSHUS U3MEHEHUS TeMMNepaTypbl HAPYXXHOIO BO3ayxa
Ha TemnepaTtypy nogayn B cuctemMe oTtonnexus). [locne  ynydweHus
TennousonsaumMmM 34aHuA CHwXaeTcs Tpebyemas Temnepatypa nogadu. Odpyrumu
CcnoBamMu, KpMBYHO Harpesa (CHWXeHMe) HeobXoauMO KOppeKTUpoBaTb Ha KaXaom
aTane  ynyyweHuss  TennousondAuMn.  Takke  yyUTbIBAOTCA  BHYTPEHHME
TEeNnoBbIAENEHNS B 30aHWM, HE YYTEHHble HapyXHbIM AAaTYUKOM. OTO MOXHO
UCMNpaBuTb, YCTAHOBMB AaTYMK TeMnepaTtypbl B 3TallOHHOM MOMELLEHWMN, KOTOPbIN
OydeT okasbiBaTb BNUSIHUE HA TeMMepaTtypy nogayu.

OrpaHuuyuTenb HarpeBa

[na orpaHnunTens HarpeBa yCTaHaBNMBAETCA 3Ha4YeHWe TeMnepaTypbl HAPYXHOIo
BO34yXa, Bbllle KOTOpOW (YHKUMA HarpeBa AOfKHa OTkmoyatbes. lNpu atom
YUMTBIBAKOTCA  BENUYMHBbI  Tekywen, 3PEeKTUBHON U OTPUNLTPOBAHHOM
Temnepatyp OKpyxawuwero Bosgyxa. [lpy onpegeneHnn  adbdekTuBHOM
TemnepaTtypbl HapyXHOr0 BO3AyXa Y4YUTbIBAlOTCH M3OMSLWOHHbIE CBOWCTBA
HapyXHbIX CTEH 34aHus, a npu pacyeTe OTMUNILTPOBaHHOW Temneparypbl
Hapy>XHOro BO3[yxa Y4YMTbIBAETCH CMNOCOOHOCTb 34aHMS COXPaHATb Tenno. [ns
onpedeneHns napaMeTpoB COXPaHeHWs Tenna MCnonb3yeTcd MOCTOSHHAasA
BPEMEHWN 3[4aHUs, KOTOpas 3aBUCWUT OT TEMMOEMKOCTU KOHCTPYKLMM 34aHMSA W
TENMnoOBOro  COMPOTMBAEHUS  MmaTtepwana KoHCcTpykuun. OHa  onpegensier
WHEPLUMOHHOCTb, KOTOpas BblpaBHMBAET TemnepaTtypHble korebaHus 3a CyéT
OTNOXeHHoW noTpebHocTM B oborpeBe wnM  oxnaxgeHuu. Bo3amoxHoOCTb
NCMOMb30BaHNA MHEPLIMOHHOCTM MacChbl KOHCTPYKLMM NS 9KOHOMUKM Ha oborpese
unu oxnaxgeHun cogepxut B cebe GonblUOW 3HeprocOeperalownii noTeHuman.
ANropuTMbl BKIIOYEHUSI U OTKIOYEHMS OTOMMEHMS HacTpamBaloTCs OTAEMbHO ANs
OHEBHOMO M HOYHOrO pexumoB pabotbl. Bo wusbexaHne Henpon3BOMbLHOro
nepeknioyeHns, npegen MepekniovYeHns WMeeT 30HY HEeYyBCTBUTENbHOCTM
(Hanpumep, 1°C). 3HayeHus Tekywen n aPEKTMBHON TemnepaTypbl HApY>XHOro
BO34yXa AOIMKHbI MPeoAoneTb 3TOT NOPOr Ans AHEBHOMO0 WM HOYHOTO PEXMMOB
paboTbl, YTOOLI 3aNyCcTUTL cucTemy otonneHns. OgHako nogaya u pacnpegenexHve
Tenna npekpawaeTcs (T.e. BbIKMOYaAETCH HAcoC), eCrM OOHO U3 ITUX 3HAYEHWUN
TemnepaTypbl MPeBbILAET YCTAHOBMEHHbIN Npeden Ans AHEBHOMO UMU HOYHOTrO
pexuma paboTbl.

TeMnepaTypa Hapy®HOro Bo3AyXa

TexyLyan Temn. Hap. BoO3L.
OrdhuneTpoBaHHaR TeMN. Hap. BO3A. r

t StbheKTHEHAA TEMN. Hap. BOaN. /
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OnTumunsauus
BKIIOYeHUSA/ BbIKIIOYEeHUA

OvHamunuyeckass mogenb
3naHuA

OnTMM3aumsa BKNOYEeHUA/BbIKNIOYEHUsA

PyHKUMA oNTUMM3AUMM 3adaeT TEKYLLUNA PEXUM paboTbl, CBA3AHHLIN C HanMunem
nogen (BkodeHe n BblkNoveHue). [na pacyera MOXHO 3agaTtb onpeneneHHbIn
anroput™M, M oHa OyoeT paccuuTbiBaTb ONTUMAnbHOE BPEMS BKMOYEHUS WU
BbIKITIOYEHMSI C YY4ETOM TemnepaTypbl HapyXHOro BoO3dyXxa W TemnepaTtypbl B
nomelleHmn. Bpems BKNIOYEHUS CUCTEMbI OTOMMEHMS AN OonpederieHHOM 30Hbl
30aHUsA (CeBepHasi, HXKHasl) paccyYUTLIBAETCS, UCXOAA W3 YCINOBWUIA AOCTUXKEHUS
3a[aHHOrO 3HayeHuWst TemnepaTypbl BHYTPU 3TOW 30HbI NPU  MUHMMASIbHOM
Konu4yecTtse ntogen. Bpemsa oTknoveHns CUCTEMbl OTOMMEHUSA ONst OnpeaeneHHomn
30Hbl 30aHWs paccyUTbiBAeTCs Takum obpasoM, 4TOObl nageHue BHYTPEHHeN
Temnepatypbl OCTaBanocb B 3afaHHbIX Mpedenax nepeg TeMm, Kak Bce
NpUCYTCTBYIOLLUME JIOOM HaYHYT nokuaaTth nomelleHne. Pexunm noppepxaHus
Temnepartypbl BKITHOYAETCs, Korga BenvyuHa nageHusi BHYTPEHHEW TemnepaTypbl
OMyCKaeTCcs HWXe OOMyCTUMOro 3HayeHus. [lns BKIHOYEHMS1 HarpeBa 3HadeHue
yCTaBK1 TemnepaTypbl onpedeneHHoOn 30Hbl BO3pacTaeT B Hayane crnefyloLlero
nepvoga MWCMONb30BaHWS 30HbI C YY4ETOM BpPEMEHW, Korga 9dTa 30Ha He
ucnons3oBanacb. BpemeHHasi akTuBM3aums 3Ha4yeHUs yCTaBKW, Hanpumep, nocre
BbIXOAHbIX WM MpPa3gHUKOB, KOMMEHCUMPYET MoTepu Tenna 4depe3 XOroaHble
Hapy>XHble CTEHbI 30aHUS.

TemnepaTypa B
roMeLLeHNm
4

YcraBka
pexvuma
«KomdpopT» \/\

YcraBka
TeMmnepaTypbl
B pexunme
Economy | . . . . 0

Bpems

7:00 - — » 17:00
Hanunuve niopeit

®yYHKUMS NPEeauKTMBHOIO YNpaBneHUs OTOMMEHWEM WCMONb3yeT OUHAMUYECKYHO
MoAenb 34aHusl B CUCTEME Mofayn M pacnpefeneHus Tenna, KOTopyk Bceraa
MOXXHO CKOPPEKTMPOBaTb B COOTBETCTBUM C TEKYLLMMU U3MEPEHHBIMU 3HAYEHUAMN
TeMnepatypbl B MOMELLEHMN, TeMnepaTypbl NOAAYM U TeMnepaTypbl Hapy>XHOro
Bo3gyxa. PyHkuMs cnocobHa perynupoBaTb nogadvy Tenna Takke B 3aBUCUMOCTU
OT OpYr1x NOroAHbIX HaKTOPOB: CONHEYHOE U3NyYeHue, BeTep, OCaaKu.

MporHosupyowWwMUin KOHTponnep
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Yn paBneHne Hacocom
n KnanaHom

lMporHo3upyeTca TemnepaTtypa HapyXHOro BO3dyxa, W pacCYMTbiBAETCH KpuBas
3HaA4YeHUN YCTaBKM TemnepaTtypbl B nomelleHun. [lepuogmueckmn (kaxable 15
MUWHYT) NPOBOAMUTCS ONTUMM3aLUSA PacYETOB HA OCHOBE MOZEeNn u nporHosa. Llenb
pac4yeToB — [OOCTWXEHWe HeobXoaMMOro YpOBHSA KomMdopTa B MNOMELLEHUU B
TeyeHue cnegywowmnx 64 yacos NpuM MUHUMAnNbLHOM pacxoge Tenna. Pesynsratom
pac4yeToB SBMAETCA ONTUMU3NPOBAHHAA KpuMBas AN onpegeneHvs temnepaTypbl
nogayn n ces3aHHasi C Hel Kpuas ANns onpegeneHvs TemnepaTtypbl B MOMELLEHUN.
KpvBasi nokasbiBaeT 3Ha4YeHMsI TeMNepaTypbl, Kak MUHUMYM, Ha Grvkanwmve 64
yaca C Y4Y4eTOM TMOHMKEHHOIO 3JHEpronoTpedbrneHnss BO BpeMSA BbIXOAHbIX U
npasgHuYHbIX  OHeW. PaccuuMTaHHoe, Takum o06pas3oM, 3HayYeHue YycTaBKu
TemnepaTtypbl NO4a4YM MCMOMb3yeTCa OO0 Hayana creayoLlero uukna (nNpumMepHo B
TedyeHue 15 MuHyT). PyHKUMA onpefensdeT Takke Bpems BKIOYEHUS nogaduum u
pacnpegenennss Ttenna. OHO HauyMHaeTcs, Korga mnpegnonaraemoe 3HadeHue
Temnepatypbl B MOMELLEHUA 3HAYMTENbHO OTNIMYAETCA OT COOTBETCTBYHOLLErO
npegnonaraeMoro  3HavyeHwWst ycTaBkM Afs  Temnepatypbl B MOMELLEHUN.
MpeoukTuBHOE ynpaBneHue oTonneHmeM PakTUYeCcKn OCyLLEeCTBASET ynpaBreHue
HaAcCOCOM OTOMMEHMS U perynupyowmm KrnanaHom. [JOononHUTENBHO MOXHO Takke
MCNonb30BaTb [OETEKTOPbl MPUCYTCTBUS NOAEA W OKOHHblE KOHTakTbl B
NMOMeLLEHNN.
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OTa beHKLI,I/IFl nomMmoraeT CHM3UTb noTepu Tenna Ha ctagun ero Bblpa6OTKl/I, nogayun
N pacnpegerneHnd, a Takke FIOTpe6J'IeHVIFI. C ee NoMOLLbI MOXHO YMEHbLUUTb
SKCnJiyataunoHHbIE pacxoabl.

PekomeHgaumm ans npeankTnBHOro ynpasreHna oTonieHneMm.

o JXenaTenbHo NPoBOAUTL  U3MEpeHMe TemnepaTtypbl B KOHTPOSIbHOM
nomelleHmn. Mcnonb3oBaHMe CUCTEMbI C MPOrHO3MpoBaHMEM, HO 6es
perucTpauum TemnepaTtypbl B NOMeLLEHUU, NPUBOOUT K YBENUYEHUIO CTOMMOCTH
HaCTPOMKM 1 3Hepro3aTpar. TemnepaTypy HEOOXOAMMO U3MepATb B 3TANIOHHON
KOMHaTe 1 B NMOMELLEHMM C HaumBbICLLEN NOTPeOHOCTLIO HarpeBa.

o [lpaBunbHas aganTaums 3Ha4eHUN B AUHAMUYECKOM MOAeNn 30aHMs BO3MOXHA
NpU KOHTPOSe MNPOLEeCCOB C OTKMOHEHWAMM TemnepaTtypbl B NOMeLLeHUN OT
3aaHHbIX PEXUMOB W OTCMEXUBaAHUM a3 C pPasfNYHbIMKU  3HAYEeHUSAMU
TemnepaTypHbIX YCTaBOK.

« [lapameTpbl Mogenu 3gaHus HeobxoaUMO MpPaBUITbHO CKOHMUTYpupoBaTb. JTO
0COBEHHO BaxHO, ecnn OYHKUMA Mcnonb3yeTcsa 6e3 gatynka Temnepatypbl B
nomeLLeHnn.

o TepmocTaTmyeckme pagmaTopHble BEHTUAW He [AONyCTUMbI B 3TaNlOHHOW
KOMHaTe.



OnbIT MCNOMNb30BaHUA (PYHKUMM NPEaNKTUBHONO YrpasneHus OTonneHnem B
cTpaHax EBpocoto3a nokasbiBaeT BO3MOXHOCTb 3KOHOMUW TEMMOBOW 3Heprum A0
13%, npu4ém, He TONnbkKO 6e3 yxydlweHus TemnepaTypHoOro komdopTa B
NMOMeLLEeHMAX, HO U C ynydweHueMm komdopTta. NoMMmo TenmnoBon 3aHepruu
CHUXaeTcs nNoTpebneHne 3NeKTPO3IHEepPruM 3a CYET 3HAYUTENbHOrO COKpalleHus
BpeMeHu paboTbl HACOCOB OTOMNIEHUS.
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TunoBas cxema

5 OJHeprocobepexeHune B cucremax
BEHTUNALUUN N KOHOULMNOHNPOBAHUSA

q)YHKLIVIOHaanaiI cxemMa ﬂpVITO‘-IHO-BbIT;I)KHOﬁ BeHTUNAUUUN

BoitsucHoit
BEHTUAATOP

Peyupkynaums

<

| MpuTOuHBIA

BEHTUNATOP

HapysHbii L
BO3YX PUNETP

;
T LT,

Kanopudcep

Oxnagutene

MomeweHue

>

M - MCNONHUTENbHBIA MEXaHU3M

T -TemnepaTtypa
Y A v A Ap — nepenap AaBNeHWA

Aq — KauecTBO BO3AYXa
Foe 3geck MOXHO 3KOHOMMUTL 3HEPFHPO?

OcHoBHbIe arperatbl CUCTEMbI MPUTOYHO-BBITSXKHON BEHTUNALMM — 3TO MPUTOYHbIN
N BbITSXKHOW BeHTUNsATopbl. OHM cnyxaT Ans KOMMAeHcauun noTepb AaBreHus
BO34yXa Ha BCEM NyTW BO34YyXOMOArOTOBKW. [PUTOYHBIN BeHTURATOP 3abupaeT
HapyXHbIi BO3OYyX W Yepe3 HapyXHYK 3acrioHKy Ha NPUTOYHOM BO3AYXOBOAE
nogaét ero B obcnyxusaemoe nomelleHne. [pyn aToM BO3AyX NPOXOAUT yepes
BO3AYLWWHbIA bunbTp, rae ouvwaeTcs OT Nbln M rpsa3n. 3atem Bo3agyx Nnnbo
oborpeBaeTcs B kanopudepe, nMbo oxnaxgaeTca B oxnaguTtene, B 3aBUCMMOCTU
OT TOro, B Kakyld CTOpPOHY OTNMYaeTcs Temnepatypa HapyXHOro Bo3gyxa OT
Tpebyemon TemnepaTypbl MNOMeELWEHWNs. BbiTskHOM BeHTUNATOp 3abupaet
OTpaboTaHHbLIN BO3AYX U3 MOMELLUEHUS W yaanseT ero Hapyxy 4yepes3 HapyXHyto
3aCrnoHKY B BbITSPKHOM BoO3gyxoBofe. BbitskHom Bosgyx copepxut B cebe
TepmarnbHyl0 3Hepruto (Tenno unuM npoxmnagy), KOTOPYH MOXHO BTOPUYHO
Mcnonb3oBaTb AfS 3KOHOMUM 3HEPrnM Ha OBOrpeB MUNK OXMaXKAeHWe B npouecce
BO34yXONOAroTOBKW. [Ns 3TOro UCnonb3yeTcsi cuctema peumpKynaunm, rae yactb
BbITSOKHOTO BO34yxa BO3BpalwaeTcda Hasag. [lpu 3TomM BO3HMKaeT yrposa
nonagaHusa Bosayxa ¢ nsbbiTkom CO2 1 NeTy4mx opraHM4ecKknx coeguHeHnin Hasag
B npoBeTpuBaemMoe nomelleHne. NoaToMy B MOMeLUeHWUM Hapsgy C AaTYMKOM
TemnepaTypbl HEOOXOAMM AaTuuK KayecTBa BO3gyxa, MO MoKasaHWsM KOTOPOro
KOHTpoOnfep ynpaBnsieT BO34YWHOW  3aCfIOHKOW B PeLMpPKYMSLUMOHHOM
BO30yX0BOAe. JHEPruto 34eCb MOXHO 9KOHOMUTb 3a CHET ONTUManbHbIX PEXMMOB
BKITHOYEHUS - BbIKIIIOYEHNSI CUCTEMbI M YaCTOTHOMO YMpaBrieHWs BEHTUNATOpamu;
ONTUManbHbIX PEeXMMOB OBOorpeBa M OxnaxgeHus; CBOEBPEMEHHOW 3aMeHb!
BO34YLUHbIX (PUNbTPOB 1 APYrMx Mep, KoTopble ByayT pacCMOTpeHbl ganee.

5.1 PerynunpoBaHue BnaxXHOCTU BO3ayXxa

Bosgyx Bcergpa copepxut B cebe BogsHoW nap. AOCOMIOTHO CyxoW BO3gyX B
npvpode He cyuwecTByeT. KonuyecTBo BOASHOrO napa WrpaeT BaXKHYH pofb B
camodyBCcTBMKU ntogeit. Mpu ero HegocTaTke BbICHIXAKOT CRM3UCTbie 0DO0MOYKM
OblXaTenbHbIX MNyTen, Ha MOABMXKHbLIX MOBEPXHOCTSAX KOXW obpasytoTcs
MUKPOTPELLMHBbI, Kyda HanpsiMyl MNPOHMKalT BUPYCbl, GakTepum, MUKPOOBLI.
Mpn CNULIKOM BbICOKOM BIAXXHOCTW Habnogaetcs ObicTpas yTOMISEMOCTb
yenoseka, yxXyALlleHue BOCNPUATUS N NaMATU. YBNaXHEHNE M OCyLLKA BO3Ayxa —
BaXHble  COCTaBnfwwMe  npouecca BO34YXOMOArOTOBKM B  cucteme
KOHAMUMOHMPOBaHUs. MpK HaCbIWEHUN, TO €CTb NPU OTHOCUTENbHOW BNAXXHOCTM
100%, dhakTnyeckasa TemnepaTypa Bo3gyxa COBMagaeT C TOUKOM pockl. Touka pochl
— 9TO Temnepartypa, MpU KOTOPOW BO3AYyX OXNaXAEH HACTOMbKO, 4TO
copepxaluncs B HEM nap npeBpallaeTcs B Kanemnbkv Bogbl — B pocy. KonuyecTtso



YnpouwéHHasa guarpamma
TennoBnaXHOCTHOro
pexuma

BNary, KOTOpPoe MOXET yAepxuBaThb B cebe Bo3ayx, 3aBUCUT OT Temnepatypbl. [pu
onpedenéHHor TemnepaType Bo3gyXxa B HEM MOXET MakcUMarbHO
cofepaTbCs TONMbKO oOnpefenéHHoe KonuyecTBo Brarn. C NOBbILLEHUEM
Temrnepatypbl  3TO  MakcMManbHO  BO3MOXHOE  KONMYeCcTBO  Braru
yBENnMUMBaETCs, a C MOHWKEHMEM TeEMMNepaTypbl BO3Ayxa 3TO MakcUMaribHOe
BO3MOXHOE KOMNMMYECTBO Brarv yMeHbLIaeTCs.

ABconTHaA BNAXHOCTE
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Ha guarpamme BuaHo, 4To Bnara B konuMyectse 15 rpammoB Ha KMnorpamm Cyxoro
BO34yXxa BblOenseTcd B BuAe pocCbl Npu MOHWXeHWn Temnepatypbl Ao 20°C, a
Brara B Konuyectse 4 rpamma Ha KUnorpamMm Cyxoro Bosgyxa BblAensiercsi B Buge
pOCbl NPy NOHWXeHUW Temnepatypbl 4o 0°C.

tDyHKuwouaanan cxXxemMma KOHOQULUMOHUPOBAHUA C KOCBEHHbIM
perynunpoBaHnem BITaXXHOCTU.

“ 9,
Te=20°
Kamepa opolenus
1/ nogorpes ©=95% 2ii nogorpes Cﬂ
¢ =50%
P

Cratunuzaums T° so3gyxa B oBnacT TOYKM pocbl  [JaTyiK TOYKM pochl

1 Kenaewas T° B nomeweHum: 20°
2 XenaewmadA ¢ B noMeweHun: 50%

3 PeaynbTupylowan Touka pocbl: 10°
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ﬂuarpamma Tenno-
BITAXXHOCTHOrO pexuma

B paHHOM (PyHKLUMOHANbHOW CXemMe MWMeeTCs [OOMNONHUTENbHbLIN y3en, Mo
CpaBHEHWIO C NnpeablayLen CXeMON NPUTOYHO-BbITSPXKHON BEHTUNAUMK. ITO — y3en
yBNaXHeHUs1 B BUAE Kamepbl opolleHus. B kamepe opolueHuss xonogHas Boga
pacnbinseTcs C NOMOLWbI (QOPCYHOK M HacbIWaeT BO34yx Braron ¢ Uenblo
goBefeHust oTHocuTenbHoW BrnaxHocTn Ao 100%. OpHako, Ha MpakTuke B
CYLLECTBYIOLLMX Kamepax oOpoleHus yoaétca n[OoCTudb Bcero nvwb  95%
OTHOCWTESBLHOM BMAXHOCTH, He Bonee.

Kanopudep nepeoro nogorpeeBa HarpeBaeT BO3AyX TakMm 06pasoM, 4TOObI
cTabunmampoBaTb TEMNEpATYpy BO34yxa 3a KaMepoi OpoLUeHWs B 06riacTi TOYKK
pocbl. PerynupoBaHue OCYLLECTBMSIETCA PErynvpylowmMM krnarnaHom B obpartke
TEnnoHocuTens  kanopudpepa  nNepBoro  nogorpesa MO NoKasaHUaM
TEMNepaTypHOro [AaTyuka, YCTaHOBMEHHOro Mocre Kamepbl OpoLUeHMs. JToT
AaTyYMK Ha3bIBAETCA AaTYMKOM TOYKM POCHI.

[anee uvMeeTca BTOpoOW nodorpes, AN AOBedeHusl Bo3dyxa [0 3adaHHbIX
napaMeTpoB MO TemnepaType U OTHOCUMTESNbHOW BRaXHOCTWM neped nopgadvein B
obcnyxnBaemoe nomelleHve. Ecnu temnepatypa B NOMeLlEHMU OOMKHa ObiTb
20°C, 1O BTOpONM NOAOrpeB noaaepkMBaeT MMEHHO 3Ty TemnepaTtypy npsMbiM
perynMpoBaHMEM C MOMOLLbIO KnanaHa B obpaTtke TennoHocutens kanopudepa
BTOPOro MoJorpesa Mo nokasaHusiM TeMMepaTypHOro AaTtyuka, YCTaHOBIEHHOMO B
nomMeLLeHmn (MNn B NPUTOYHOM BO34YyXOBOZAE).

Ecnu oTHocuTenbHas BRaXHOCTb B MOMeLleHUW AormkHa Obitb 50%, TO eé
nogaepXKaHue OCYLLEeCTBISIETCS KOCBEHHbIM 0bpa3om — nogdepXaHuem TOuKu
pocbl Mocne kamepbl opoweHud. [Ona onpegeneHns Heobxogumow Ans 3TOro
pe3ynbTUPYIOLLEN TOYKM POCbl, TO €CTb TeMMepaTypHOW YCTaBKM AN AaTyuka
TOYKM POChbI, UCNONb3yeTCs AnarpamMmma TENo-BNaXXHOCTHOrO PeXnmMa.
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Touka 1 — TemnepaTypa Bo3fyxa B nometleHum — 20°C.
Touyka 2 — oTHOCUTENbHas BaXHOCTb BO3ayxa B nomeweHmum — 50%.
Touka 3 — TeMnepaTypa Bo3ayxa Nnocre kaMmepbl OPOLLEHUS (TOYKa poChl).

Ounarpamma ucnonb3yetcs NS BU3yanu3auuu pesynbTaToB pacyéra npoLeccos
06paboTkn BNaXxHOro Bo3ayxa v npeacrtaBnsieT cobown rpacmnyeckyto 3aBMCMMOCTb
MeXay OCHOBHbIMW napamMeTpamMuy Bo3gyxa. Ha anarpamMmme nokasaHbl

- TeMnepartypa Bo3agyxa (no BepTukanu);
- abconoTHasa BNaXHOCTb BO34yxa (MO ropusoHTanm);
- 3Ha4YeHUs1 OTHOCUTENBbHOW BNAXHOCTU (M3OTHYTbIE NIUHUN).

Camasa HWXKHSAS M30rHyTasd IMHUSA COOTBETCTBYET OTHOCUMTENBHOW BRAXHOCTU
Bo3ayxa, pasHon 100%. [ns onpefeneHust TOYKU poChbl UCMOMb3YIOTCA 3HAYEHMUS
TemnepaTypbl BO34yxa U OTHOCUTENBbHOWN BMAXHOCTH.

Tak Kak )enaemas Temnepartypa Bo3gyxa B nomellieHun pasHa 20°C, 1o
OHa COOTBETCTBYET Ha AMarpamme Touke 1.

Tak kaK )xenaemas OTHOCUTENbHasi BIAaXXHOCTb BOo3adyxa B noMeLlleHun paeHa 50%
(npu TemnepaType 20°C), TO OHa COOTBETCTBYET Ha Auarpamme TOYKe 2.

Ecnu onycTtnTb NpsMyto NMHUIO OT TOYKU 2 BEPTMKaNbHO BHWU3 4O NepeceyeHunst ¢
N30rHYTOW NMHWEN, COOTBETCTBYHOLLEN OTHOCUTENBHOMN BNaXXHOCTN 95%, TO ecTb
OTHOCUTESNBbHON BRAXHOCTW MOCIE Kamepbl OPOLUEHUS, TO 3Ta ToYKa OKaXXeTcst Ha
ypOBHE TemnepaTypbl BO34yxa, KOTOPYD HeobxoauMMo noagepxueaTtb Mocne
Kamepbl opoweHna (toyka 3). OnHa cootBetctByeT 10°C. To ecTb,
pes3ynbTupyloLas Touka pocbl pasHa 10°C.

¢YHKL|VIOHaJ1bHa$I cXemMa KOHOULUMOHUPOBAHUA C NpPsAMbIM perynumpoBaHnem
BIaXXHOCTW.

R

YBnakHUTENb

"E é"x

KoHTponnep

OT10T MeToa Bonee NPoCT NO CPaBHEHMIO C KOCCBEHHbBIM PEryNIMPOBaHNEM
BNaxXHOCTWU. KOHTponnep cBepseT nokasaHus gatynka OTHOCMTENbHOW BIIaXHOCTM
¢ C 3afaHHbIM 3Ha4YeHunem, Hanpumep 50%, 1 B cnydae paccornacoBaHusi, nogaét
KOMaHAbl YBIaXKHUTE0, COOTBETCTBEHHO, Ha YBENTUYEHNE UM YMEHbLUEHMNE
KonnyecTBa Bnaru, noctynaroLwen B NPUTOYHbLIN BO3AYX.

To4HOCTb noaaepXaHma BNaKHOCTU B TaKMX YCTaHOBKaX Bbille MO CpaBHEHUIO C
YCTaHOBKaMu, UCMOJb3YyHOLWNMN KaMepbl OPOLLEHUA N BTOpOVI noaorpes.
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5.2 PerynupoBaHue TemnepaTtypbl BO3gyxa

Ons noaaepXxXaHmaA 3agaHHON TeMmnepaTtypbl BO3AyXa B NoMeleHMn 4acTto
NCNoNb3yKTCA BEHTUNATOPHbIE OBOAYUNKN — (Zt)aHKOVIHbI.

(PaH — o1 aHrnumckoro fan — BeHTMNaTOp. Kowmn — oT aHrnuickoro coil — ameeBuk
UNKn TeNI000MEHHKK.)

daHkonn

L Ll L)/
/ / /

[atumk Temnepatypsl
TennoobMeHHUK

BeHTunarop

BosgylwHas pelwéTtka

MoTok Bo3ayxa 4epes haHKons
Tenno/xonogoHocuTtenb
MNoameluvBaHne NpUTOYHOro BO3ayxa

Nogkrwdr

Mpeumywectsa oborpeea paHkoWnamm nepen TPagUMUUOHHOW  CUCTEMOWN
OTONNEHUS:

+ Bonee GLICTPLIN NPOrpeB NOMELLEHUS;

*  Bonbluni TENNOBON KOMGOPT OT PAaBHOMEPHOTO pacnpeaeneHns
TeMmnepaTypsl;

+ bonee BbiCOKkasd MMOKOCTb perynMpoBaH1sa Temneparypsbl;

+ Dornee BbiCOKas TOYHOCTb NOAAEPXKaAHNA TeMNepaTypbl;

*  OTOnneHue B Hepaboume Yacbl MOXET OCYLLECTBNATLCS B pexuve
€CTEeCTBEHHOMN KOHBEKLNN;

*  OCYLLeCTBMEeHWEe NpuHLUNa MHANBMAYaNbHOro KOMHaTHOro
perynvpoBaHusi.

AHanorn4yHble NpenmyLLLecTBa, COOTBETCTBEHHO, MOXHO NepeHecTu U Ha paboTy B
pexvMe oxnaXAeHus, 3a WCKMYEHMEM MyHKTa 00 eCTeCTBEHHOW KOHBEKLMM.
Mockonbky TENMbIN BO34YyX NOAHUMAETCS! BBEPX, @ XONOAHbIA OnycKaeTcsl BHU3, TO
oxnaxgeHne (B Hepaboume dacbl) B peXMME €CTECTBEHHOW KOHBEKLUU
OCYLLECTBNATLCS HE MOXET.



YpoBHu aBTOMaTU3aLumu ¢paHkonnoB no craHaaptam EN 15232
mP® -TOCT P 54862-2011

A KomHaTa 1) UHauBMayansbHoe
. KOMHaTHoe
$aHKon perynupoBaHue
OxnaxaeHue : e 1
Qve
. OGorpee > <
daHKoun B NoMeLleHuun < a

YH

2, o
!’; =

3) YYET NpUCYTCTEBHA

2) KommyHuKauma

1) [Ons aBTOMaTM3aumMM No knaccy aHeproaddektuBHocT C Heobxoammo
nHAMBMAYyarnbHOe KOMHaTHOE perynupoBaHne TemnepaTtypbl Bo3ayxa, AN
yero, cobCTBeHHO, chaHkoWn w npeaHasHayeH. KoHTponnep cHuMaet
nokasaHus KOMHAaTHOro AdaTuuka Temnepatypbl (1) u  ynpasnser,
COOTBETCTBEHHO, KrnanaHoM Ha xomnogoHocutene YC wnu knanaHoMm Ha
TennoHocutene YH. Ha gnarpamme cnpaBa nokasaHa CTeneHb OTKPbITUA
knanaHa (no BepTukanu), U TemnepaTtypa Bo3dyxa B nomeLieHun (rno
ropmsoHTanu). TemnepatypHble ycTtaBkm oborpesa (SpH) n oxnaxaeHus
(SpC) Haxogsatcs B npepenax KomdopTHOM 3o0Hbl (20°C - 25°C). OwHu
pasBedeHbl, 1 MeXay HUMU UMeEeTCH HelTpanbHasa 30Ha AN UCKII0YeHNs
OOHOBPEMEHHOrO noadepXKaHusa pexmmMoB oborpeBa 1 oxnaxKgeHust.

2) [Ons aBTOMaTU3auun Mo Knaccy aHeproaddekTnsHoctn B Heobxoanmo
WHAMBMAOYaANbHOE KOMHATHOE perynupoBaHuWe TemnepaTypbl BO3gyxa C
KOMMYHMKaLuein Mexay KOHTpoOsiepamu (2). KoHTponnepsl,
ynpaBnswowme caHkonnamm, coobLaloT KOHTponfnepaMm B TEMNIOBOM
MyHKTE WM B XONOAWMBHOM LIEHTPE O COBOKYNMHOM noTpebHoCTU B
BbIpaboTKe Tenna wvnm xonoAa, U Nony4arT OT LEeHTpanbHOW CTaHLuMuM —
WHpopmaumo o rpaduke pabotbl (pabouee/Hepabouyee Bpewms,
BbIXOOHble/Mpas3gHuKu).

3) [Ona aBTOMaTtM3aumu no kraccy 3HeproadekTMBHocTM A Heobxoaumo
WHOUBMAYaNbHOE KOMHATHOE perynMpoBaHWe TemnepaTtypbl Bo3dyxa C
KOMMYHUMKaLMEN MeXAY KOHTponnepamm u y4éTom NpucyTCTBMSA Yenoseka.
Ecnv niogn HaxogsaTcs B MOMELLEHUM, O YéM KOHTponnep nonyyaet
WHpopmaumo OT pgeTektopa npucytcTeusa (3), TemnepaTtypa Bo3gyxa
nogoepxusaetcsa B npegenax KOM(OPTHOW 30HbI, B COOTBETCTBUM C
ycTaBkamu. Ecnv niogu BbIXogaT u3 nomelleHus B pabouyee Bpems, TO
YyCTaBKM aBTOMATUYECKM BbIBOAATCA 3a npegenibl KOMOPTHOM 30HbI Ha
Hebonbwyo BenuyuHy (1°C), Tak 4TOOBI MO BO3BpALLEHWM IOOEN B
nomellleHMe BEpPHYTbCS B Mpedenbl TemnepaTypHoro komdopTa, He
ponyckas guckomcopTta. Ecnv ke niogu BbIXOASAT U3 MOMELLEHMS MO
OKOHYaHUM paboyero BpeMeHu, To haHKOMIT OTKIIOYaETCS.

B kaxgom OTOENbHOM  MOMELLeHWM  MNOAAEPXKUBAETCA  MHOVBMAYaNbHbLIN
TemMnepaTypHbI pexum. SHeprus nogaértca no akTU4eckon noTpebHoCTy.
[eTekTop NpucyTCTBUS onpefensieT LenecoobpasHoCTb NoadepXaHust pexunma
“koMpopTHBIN”. B oTCyTCTBME noAen BpemMeHHas nporpaMmma YycTaHaBnuBaet
pexuMbl: “npeakoMdOopTHbIN” B paboyee Bpems nnu “9kOHOMUYHBIN” B Hepaboyee

Bpems (HOYHOE MK NpasgHUYHoe).
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TemnepaTypa
Temnepartypel
Temnepartypa
Temneparypbi
Temneparypa
TeMnepaTypb
Temneparypa
TeMnepaTypbl

KomdpopTHsiit
OrpaHuder e

HapyxHas
HapyxHas
HapyxHas

YcTaeka
YcTaBka
PaBouuit
pexum
PaGouyni
pexum

MoteHumnan sxoHomum 12%

Ontumusauusa Bpemenu MYCK/CTOIM.

KoHTponnep onpegensieT BpeMsi BKIIOYEHWS CUCTEMbl BO3AyLIHOro oborpeBa
yTPOM TaKk, 4TOObl TemnepaTypa B MOMELLUEHUN [OOCTUINA 3HAYEHMST HWDKHETO
npegena KOMMOPTHOW 30HbI K MOMEHTY Hadana paboyero OHA v onpegenset
BPEMSI BbIKIMIOYEHUS CUCTEMblI BO3QYLUHOrO oborpeBa Be4yepoM Tak, 4TOObI
TemnepaTypa B MOMELLEHUN Bbilna 3a npegenbl KOM(OPTHON 30HbI B MOMEHT
OKOHYaHusA paboyero gHA.
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HapyxHas
Temnepatypa
Bpema cyTok
Ycraska
Temnepatypbl
Pexum
OTKPBITUA
HapyxHas
Temnepartypa
Bpems cyTok
Ycraska
TeMnepatypbl
PaGounii
pexum
HapyxHan
Temnepartypa
Bpems cyTok
Ycraska
Temnepatypbl
Pexum
NPHKPBITMA

MoteHuwnan 3xoHoMMKU 7%

B3anmobnokupoBka pexxmuMoB o6orpeBa n oxnaxaeHus Bosgyxa

TemnepaTypHble YCTaBKM KOMHaTHOrO KOHTpomnnepa Ans 06ouX pPexunMoB:
oborpeBa 1 oxnaxaeHust pa3BefeHsl (Ha pUCyHke Ha ABa rpagyca. C°) B npeaenax
KOMGOPTHOW 30HbI, YTOOLI NpeaoTBpPaTUTb OAHOBPEMEHHOE OTKPbITUE KramnaHoB
TennoHocuTens u xonogoHocutens. Mpu konebaHum dakTnyeckon TemnepaTtypbl
BHYTPU HEWTPanbHOWM 30HbI MeXay ycTaBkamMu oborpeBa M oxnaxaeHusi KoMHaTa
He oGorpeBaeTcs U He oxnaXxgaeTcs.
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OKOHHbIN KOHTAKT

OTKpbITUE OKHA 4YErNoBEKOM MOXeT ObiTb COenaHo HaMepeHHo unu no
Hefopas3ymeHuto. B nobGom crnyyae npoucxoguT aBTOMartudeckas peakuus
cuctembl. KoHTponnep, nonyyue curHan o6 OTKPbITUM OKHA OT OKOHHOTO KOHTaKTa,
JaéT KoMaHZy Ha nepexod U3 KoMJ)OpPTHOro pexuma B 3aluTHbIN. Tpu 3TOM
MPOMCXOAMT aBTOMAaTUYECKOe MPUKPLITME PEryNUPYIOLEro KrnanaHa W CHKeHWe
TEMNepaTypHOW YCTaBKM [0 YPOBHS HMXKE KOMCOPTHOrO, HO Bbill€ OMaCHOro,

4yToObl He [JonyCcTUTb MepeoxnaxaeHue noMelleHus. JTo npepoTBpallaeT
9HepronoTepu W NpuBEKaeT BHUMaHWe monb3oBaTenell K pasyMHOMY
3HepronoTpebneHuto.
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Cnpoc n npegnoxeHue aHeprum Ha o60orpeB UK oxsaxaeHue

Cpena nogaiu

KoMHaThIl
MoTtpebutens
PacnpeneneHue

FeHepaTop @ MoTpebutenns
MoTpebuTtene

PerynupoBaHue n 5
notpednexus oTpeouTenb
MoTpebuTtens

—

CurHansl NnoTpeOHOCTU B 3HEpPruun

KomHatbl (noTpebutenu) sBnsetcs obbekTamu crpoca Ha oborpeB unm Ha
oxnaxaeHue. leHepatop (MCTOYHMK BbIPAbOTKM Tenna WM xonoga) M Hacoc
(cpeaoctBo nojaunM U pacnpegeneHust TENSIOHOCUTENS UMM XONOAOHOCUTENS)
OOIMKHbI obecneynBaTb KOMGOPTHbIE YCMOBMS B MOMELLEHMSIX MO MapamMeTpam
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TemrnepaTypbl, B COOTBETCTBUM C peanbHoM noTpebHocTblo. CurHansl o
COBOKYMHOW NOTPeBHOCTM OT BCcex mnoTpebutenen nepedaroTcs K reHepaTopy Ans
COOTBETCTBYIOLLETO  PEryrMpoBaHus  TemnepaTtypbl nogayn  (KayecTBEeHHoe
perynupoBaHue) WnuM K y3ny rnodayv W pacnpedeneHvst Ans perynmpoBaHust
KonuyecTBa nogaym (KONMM4YecTBEHHOE perynumpoBaHue), YTOo, B CBOK ouepeab,
MUHUMU3NPYET NOTEPM MNPY NPOMU3BOACTBE U pacnpeneneHnm sHepruu.

Cnpoc 1 npeanoxeHue Ha o6orpes

CurHanbl 0 NoTpebHOCTU B 3HEprun Ha OGOrpeB CYMMMPYHOTCS U OLEHMBAIOTCS
koHTponnepom. WHdopmaumusas o noTtpebHocTM nepenaétcs  KOHTponnepy
reHepaTopa Tenna, rge BbixogHasi TemnepaTtypa perynupyetcs B COOTBETCTBUM C
peanbHoi MOTPeGHOCTLIO, UMW KOHTPOMMEpY yana pacnpedeneHns, raoe pacxog
afanTupyeTcs K peanbHoi NnoTpeGHOCTY.
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MoteHuwnan 3xoHomuu 10%

ERE A

Perynupyembiil
pacxon

Cnpoc n npeanoxeHue Ha oxnaxaeHue
CvrHanel O nOTpPeBGHOCTM B 3HEPrUM Ha OXMNaXAeHWe CYMMUPYKTCA MU
oueHuBatoTcst  KoHTponnepoMm. WHdopmauus o noTpebGHocTn nepenaértcs
KOHTpOMMepy reHepatopa Xxorioda (XOMNOAWMbHOW MaluHbl), FAe BbIXOAHas
TemnepaTypa perynupyetcs B COOTBETCTBUM C peanbHOM MOTPebHOCTbIo, WMn
KOHTpOMMepy ysna pacnpegeneHvs, rge pacxod ajanTupyeTcs K pearbHOM
notpebHocTw.
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O6paTHy+o CBA3b MOXHO COYLLECTBIATb HE TOJIbKO B 3JIEKTPOHHOM BMAe, HO U No
nepenaay naBneHua.

PerynMpOBaHMe pacxoga TennioHoOCUTenA No nepenagy AaBreHusA

v Fan Coil v Fan Coil
7
NOTPEBUTENL1 ¢ V } g(’ ‘' notPesuTENL2 ¢ ; ‘
Ioptot Iopto
Mepenan AaBneHus
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B pexume obGorpeBa koHTponnep aHKoMNa pearvpyeT Ha MOBbILIEHUE
TeMnepaTtypbl BO3yXa B MOMELLEHUN NPUKPLITUEM PETYINPYIOLLErO ABYXXOA4OBOIO
KrnanaHa TennoHocuTens. Pacxof Yepes KnanaH CHWxaeTcsl, a nepenag AaBneHust
Ha KnanaHe yBenu4uneaeTcs.

=

CoBOKYNnHOE CHWXEHMe pacxoja TenfoHocuTenss Ha  TennoobMeHHMKax
haHKOMNOB BMEYET 3a coboM HexenaTernbHOe yBEnMYeHWe Hamnopa Hacoca, YTo
HeraTMBHO OTpaXkaeTCsl Ha BCEX KOMMOHEHTaxX cucTeMbl. B ny4yem cnyyae Tonbko
yCuUnmBaeTcsa ruapaenuyeckuin wym. B nobom cniyyae TepsieTcs anekTpudeckasi
aHeprusi. Hacoc moxeT HarpeBaTbCs. B 3TuUX ycnoBusix 4acTOTHbIA perynaTop
noaaepXuBaeT NOCTOSIHHbIN Nepenaj AaBrieHnUst Ha Hacoce M3MEHEeHUEM Y4acTOTbl
BpalleHusi. Hanbonee acpdekTMBHO ynpaBrneHMe C KOpPpeKUWen 3adaHus Mo
“yoanéHHon TOYKe”, TO ecTb, nepenaj AaBreHusi N3MepsieTCsl B KOHEYHOW TOuYKe
TpybonpoBoga. Ecnv yctaHOBUTbL AaTuvk nepenaga LaBfeHUs NpsMO Ha BbIXOAe
Hacoca, To OyaeT cTabunManpoBaHO [aBfEHME Ha HamnopHoMm TpybonpoBode y
Hacoca. Ho B pasHbIXx y4yacTkax TpybornpoBoga OHO pas3Hoe. Yem panblie oOT
Hacoca, TeM 93Ta pasHuua Oonbwe. [lpyunMHa — NOTEpPU TMOPABNINYECKOro
OaBneHus B TpybonpoBode. YCTOMYMBOE [aBIieHME B CUCTEMAxX OTOMIEHMS,
BEHTUIALUMN M KOHOULNOHUPOBAHUSA — BaXKHEWLUUIM NokasaTernlb €€ HaOEXHOCTMU.
Mpy NOBLILEHHOM AaBMEHMU BO3HMKAET yrpo3a BbIXOo4a CUCTEMbI U3 CTPOs, a
HeJoCTaTOYHOE [aBrieHMe He NOo3BONUT MOAAepXKMBaTb TemnepaTypy Ha
Tpebyemom ypoBHe.
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an OTCYTCTBMWN HAaCTOTHOIO perynnpoBaHunaA, Kak noka3aHoO HMXe Ha PUCYHKe,

Pacxon
e

Hacoc lNoTpebutens

['eHepaTop TENNAa Perynupylouwui Knanax

CHWXeHue pacxofa TennoHocutens V, k npumepy, Ha 50% NPUBOAUT K CHIDKEHUIO
aHepronoTpebnenuns Hacoca P Bcero Ha 10%.
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A npn Hann4mm 4aCToTHOrO peryanmpoBaHusd, Kak noka3aHo HMXe Ha pUCyHKe,

Pacxon
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Hacoc MoTpebuTtenes

[l J 'eHepaTOp Tenna Perynupyrolmia kKnanax

CHUXeHne pacxoma TennoHocutens V Ha Te xe 50% NpMBOAUT K CHUXKEHWIO
aHepronoTpebnexus Hacoca P yxe Ha 60% 3a cHéT n3MeHeHVst uncna o6opoToB
Hacoca (N1 — N2).
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KoMneHcauums no HapyXXHoW TeMmneparype
Korga BenuuvHa TeMnepatypbl HAapy)XHOTO Bo3Ayxa HaxoauTcs B npedenax ot 0°C

no 20°C, Temnepatypa Bo3dyxa B MOMELLUEHUN MNOAAEPKUBAETCA CUCTEMOW
oborpeBa Ha HMKHEN rpaHnLie KOMGOPTHOW 30HbI, TO ecTb 20°C.

T°C Bozoyxa B NOMELLEHHM

r
] ]
e T TR - Fmmmm e e >
1 1
1 1
1 1
3UMHSASA 1 NeTHASA 3UMHARA KOMNeHcayusa i i NeTHARA KOMneHcauua
= - 1 —~ -
BO M30emaHWe BNMAHWA HUZKOH 1 1 B0 M3bexaHwe bonbwoi pasHuubl T°C
KomneHcauus T°C cTeH v OKOH Ha oLUyLeHVe i i BO3QyXa B NOMeLLeHuH 1 T°C HapyKHoro
komdpopTa ! | BO3Oyxa
i i
I I
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_________________________________ 1 1
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T°C Hapy#wHoro Bo3fgyxa

Ecnu BennunHa Temnepatypbl HapyXHOro Bo3gyxa npesbiwaet 20°C, BknrovaeTcs
peXuM FeTHen KoMneHcauun, Bo u3bexaHue 6onblwon pasHuubl mexagy T°C
BO3dyxa B nomelleHun u T°C HapyXHOro Bo3fdyxa, KOTopasi MOXET MpUBECTU K
OLLYLLIEHNIO TEMMEPATYPHOro AMckoMdopTa Npu BbIXOAE M3 NOMELLEHUS HA ynuuy
unun HaobopoT. B cTpaHax EBpocol3a CyLlecTBYIOT cneyuanbHble HOPMbI,
npeanuceiBaoLLe HeobXoaNMOCTb MOBbLILLEHMNS KOMHATHOM Temnepatypbl Ha 1°C
Npu NOBbILLEHWN TEMMEPATYPbI HAPY>KHOIO BO3Ayxa Ha Kaxable 2°C:

TOC Hapy#HOro BO3ayxa 20 22 24 26 28 30 32

T°C Bo3gyxa B nomewenwn 20 21 22 23 24 25 26

B Poccum Takme HOpMbl OTCYTCTBYIOT, HO B HEKOTOPbIX Cly4asx B MPOEKTbl MOTryT
ObITb 3anoXeHbl TpeboBaHWUA aHanOMMYHON KOMMEHcauMn C 3TUMW UNu Apyrumu
napametrpamu. HakMoHHylO NWHUIO AuarpaMMbl MOXHO, MpW HeobXxoammocTw,
nepemellaTb BNpaBO-BMEBO, BBEPX-BHWU3, a TaKKe MEHATb Yron HakroHa. JOToT
yron HaknoHa ob6osHavaetca En u onpegenserca 4acTHbIM OT  JAeneHus
npupalleHns Temnepartypbl B nomeleHnn AT°Cn Ha npupalleHue TemnepaTtypbl
HapyxHoro Bo3gyxa AT°CH, BblpaXeHHbIM B NPOLEeHTax:

En = AT°Cn/ AT°CH x 100%. B paHHom cny4dae En = 50%

Ecnu BennunHa Temnepatypbl HapyXHoro Bosgyxa Huxke 0°C, BKOYAETCSH pPEXUM
3UMHEN KomneHcauun, BoO u3bexaHue BrUSHUSA HU3KoW T°C CTEH M OKOH Ha
owlyuieHme komdopTta. YCroBMEM 3UMHEN KOMMEHCAUMUM MOXKET SBRAATbCS
TpeboBaHue:

T°C Bo3gyxa B nomeLyeHumn + T°C BHyTPEHHEN NOBEPXHOCTM CTeHbl = 38°C.

[aHHoe Tpe6OBaHMe B OCHOBHOM pacnpocTpaHAETCA Ha Xwunble NoMeleHuna u
nomMeLwleHna and pa60TbI 6e3 MHTEHCMBHOW ABUraTeribHOM akTUBHOCTW.

Yron HaknoHa obosHayaeTcs E3 u onpegensieTcd aKCnepuMeHTanbHbl MyTEM B

npouecce Hanagku B 3SUMHEM pexuMe Unu B rnpoLecce aKcnnyarauun. HavanbHas
yctaBka E3 =-5%
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MoppepxaHue 3WMHEro M JIETHEr0 PEeXMMOB 06ecnevmBaloT KOHTPOSNepbl C
PI/PID - perynupoBaHueM. Npn Temnepartype HapyxxHoro Bo3gyxa oT 0C° go 20C°
KOHTpOMfep  KOMHaTHOM  TemnepaTtypbl 1  nogaepxuBaeT  3afaHHyH
hbVKCMPOBaHHYD TemnepaTypy 2 B MOMELLEHWUM, YNpaBnsas perynupyowmumm
KnanaHamu TennoHocuTenss wnuM xonogoHocutens.  [pu TemnepaType e
HapyxHoro Bosgyxa <0C° wnn >20C° koHTponnep 4 cMmellaeT YCTaBKy
TeMnepaTypbl 2 B NOMELLEHNN B COOTBETCTBUM C BBEAEHHLIMU MapameTpamun E3
unn En. KoHTponb TeMnepaTypbl HAPY)XHOrO BO34yxa OCYLLECTBNAET AaTunK 3.
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INleTHee cMeleHMe yecTaBku: 50%

3MMHee cMeLleHWe ycTaBkM: - 5%

KoHTponnep komHaTHOM TemnepaTypbl
[aTynk KOMHaTHOM TemnepaTypbl
[atyuk Hapy>kHOM TemnepaTypbl
CwmelleHne ycTaBkm

3awuTta oT 3aMmopaxnBaHns

arwNE

BnusiHne TemnepaTtypbl CTEeHbI Ha ollyLieHUe KomcopTa B “paboyen” 3oHe

[earenbHoCTb YenoBeka O0bbIMHO CBA3aHa C ONpeAenéHHON YacTbio MOMELLEHMS,
HasbiBaemon pabouen 3oHon. Ouwlyuwaemasa Temnepatypa B paboder 30He
SBMSE€TCA OCHOBHbIM MokKa3aTerieMm TemnepaTtypHoro komdgopTa.

Temnepartypa Bo3ayxa 22 °C MOXET OLUYLIaTbCs, KaK
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Ecnu 3umon Temnepatypa BHYTPEHHEN MOBEPXHOCTU CTeHbl paBHa 17°C, To
hakTMyeckas Temnepatypa Bo3gyxa B pabouyen 30He, paBHasa 22°C, MoxeT
owyuiatees, kak 18°C. Ecnun xe TemnepaTtypa BHYTPEHHEN MOBEPXHOCTU CTEHbI
paBHa Bcero 12°C, To (pakTudeckas TemnepaTtypa Bosgyxa B pabouyen 30He,
paBHas 22°C, moxeT owyuwaTtbcd, kak 15°C. Huskas Temnepatypa CTeHbl
yxygwaet owyuieHne komeopTa. PasHuua T° Bosgyxa um T° cTeHbl He OorkHa
npe.biwaTth 10°C, MHaye He ygacTca OOCTUIHYTb HU TeMnepaTypHOro komdopTa,
HW SHeprocbepexeHusa. Hwke npeactaBneH rpadvk KOMHATHOW TemnepaTtypbl,
HeobOxoouMMom ONd  KomneHcauun TemnepaTypbl cTeHbl. OH  onpegensieT
TemnepaTypy BO3ayxa, KOTOpyl Heobxoaumo noggepxmeaTtb, YTobbl obecneuntb
TemnepaTypHbll  KOMJOpPT, B 3aBUCMMOCTM OT TemnepaTypbl BHYTPEHHEN
NMOBEPXHOCTM CTEHbl B MNOMELLEHUWN, NpefHa3HaYeHHOM Ans oTAblxa unu Ans
paboTbl 6€3 MHTEHCUBHOW ABUraTENbHON Harpysku.
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T+ 10
10° 15° 20° 25° 30°
T°C Bo3gyxa B NnoMeLlleHun

MpuHUKMN “Ténnble CTeHbI, NpoxnagHbIn Bo3gyx” NpeanoyTUTeneH.

CoBMecCTHbIN 060rpeB NPUTOYHLIM BO3AYXOM U CUCTEMOW OTOMNJIeHNA

Ecnn nomeweHne oborpeBaeTcsi COBMECTHO CUCTEMOW MPUTOYHOW BEHTUNALUN U
CUCTEMOWN OTONMEHUSA, HEOOXOOUMMO C OOHOW CTOPOHbI HE OOMNYCTUTb Meperpes

nomelleHns, a C ApPYroM CTOPOHbI He [ONYyCTUTb YXyAlleHue TemnepaTypHOro
komdopTa.

18°C
3 8zu 12°-15°¢C
3 1 8 ]\
— — 1 I | »
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1. Oatumk komHaTHOM T° (Jr) 5. JaTtumk T° npuTovHOro Bosayxa (9zu)
2. YcTtaBka KomHaTHoOM T° (Jr) 6. KoHTponnep T° nputoyHoro Bo3gyxa
3. KoHTponnep koMHaTHon T° 7. PerynupyoLimmn knanaH
4. CmelleHne ycTaBkm (dzu) 8. YctaBka T° nputo4Horo sosayxa (9zu)
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Honyctum, B nomeLLeHnn Hago noaaepxusatb Temnepatypy 20°C (gatuuk 1). U3
OByx cuctem oborpeBa ofHa ABMsI€TCA OCHOBHOW, a Apyrasi 4ONONHUTENbHOMN.

3a OCHOBHYW npuHMMaeTcs cuctema otonneHus ot UTIM. OHa noppepxuBaet
TemnepaTypy B TMOMELLEHUM KOCBEHHbIM 0OpasoM, perynupys TemnepaTypy
TennoHocuTens, nogaBaemMoro Ha paguaTtop, B COOTBETCTBMU C U3MEHEHUSMU
HapyxHon TemnepaTypbl. [lpu onpegeneHun  TemnepaTypHOro  pexuma
HeobX0AMMO Yy4UTbIBaTb, YTO CUCTEMA OTOMMEHUSA JOJMKHaA obecnevmBaTth CTOMBKO
Tenna, CKOMbKO XBaTuno Obl AnA co3daHusA BO34YLUHOW 3aBechbl BAOMb OKHA.
Heobxogumas gns aToro Temnepartypbl Bo3gyxa MoxeT ObiTb paBHon 12°C - 15°C.

JononHntensHON SBNSETCA CUCTEMA MPUTOYHO-BBITSXKHOM BeHTunsumm. OHa
J0BOANT TemnepaTypy Bo3dyxa B MOMeLLeHUN A0 KoMopTHON BennyuHbl 20°C n
nogaepxuBaet eé ¢ HeobxoaMMon TOYHOCTbIO. [Ins aToro Temnepartypa BO3ayxa,
nogaBaemMoro no BO3A4yxoBoAy B NomeLlleHne, AormkHa 6biTb 18°C (aatuuk 5).
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Ecnu koMHaTHasa TemnepaTtypa Bo3gyxa BbIXOAUT 3a npeferibl KOM(OPTHOM 30HbI
N noHmxaetca Ha 1°C, 1o ectb go 19°C, 1O, B COOTBETCTBUM C rpPadouKoM,
KOHTpOMmep NoBbILaeT TemnepaTypy NPUTOYHOIO BO34yXa B BO3AYXOBOAE, HO yXe
He Ha 1°C, a Ha 5°C, 10 ecTb go 23°C. TemnepaTypa BO3gyxa B MOMeLLEHUN
BO3BpaLLlaeTcs K 3a4aHHON BENUYMHE.

Mpun onpegeneHnn TemnepaTypHOro pexnma Heobxoaumo yd4nTbiBaTb, YTO BO3AYX,
nocTynawLmMin B NOMELLEeHne, UMeeT ONpeaernéHHYI0 CKOPOCTb (HECKOMBKO M/CEK.)
N MOXeT He ycneTb CHM3UTb €€ Ha nogxode Kk pabodyen 30He, YTO BbI3OBET
oulywieHne ckBo3HsiKa. [1oaToMy HexenaTenbHO noggepXaHue TemnepaTtypbl B
Bo3ayxoBoae Huxke 18°C.

5.3 PerynupoBaHue OoCBeLUEHUA U OXJTaXaeHus

OKOHOMMUSI 3HEprMM B CUCTEMAX OCBELLEHWSA 3aKfovYaeTca B  MaKCUMarbHOM
ncnonb3oBaHUM [OHEBHOro cBeTa. CBET, MNpoOHMKasA 4epe3 OKOHHOe CTekro,
pacnpegoensieTcs B NOMELWEeHUM HepaBHOMepHo. CrnegoBaTenbHO, Tak Xe
HEpaBHOMEPHO AOMKHbI paboTaTb MpMOOpPbI MCKYCCTBEHHOIMO OCBELLEHUS — YeM
Janblle OT OKHa, TeM sp4Ye CBET CBETMINbHMKA. 3a 3TUM CregaT  Oaryuk
OCBELEHHOCTU U PEerynatop MOLWHOCTM  namMn  — AMMMEP  (3NEKTPOHHbIN
noteHuyuometp). OHY NOAAEPKUBAIOT OCBELLEHHOCTb B NOMELLEHUM PaBHOMEPHO B
COOTBETCTBUN C CaHUTaApPHbIMW HOpMamu, paspaboTaHHbIMK AfS pasHblX TUMOB
NOMELLEHNIA, B 3aBUCUMOCTU OT AEATENbHOCTM YenoBeKa, NN B COOTBETCTBMM C
WHOMBMAYaNbHbIM  OllyUleHneM  CBeTOBOro  komdopTta. Kaxabii  gaTymk
OCBELLEHHOCTN CMOHTMPOBAH B O0OLLIEM KOpPMNYyCe C AETEKTOPOM npucyTcTBus. Ecnn



nogn  OTCYTCTBYIOT B 30HE OCBELLUEHWS, TO COOTBETCTBYHOLMIA CBETUIBbHUK

BblkMtoyeH. Ecnn  nogu OTCYTCTBYOT B MNOMeLlleHnn, TO BCe CBETUITbHUKN
BbIKITHO4EHbI.

[laTUMK OCBELLEHHOCTH W STEKTOP NPUCYTCTBUA

* WHTeHcmBHOCTL
OCBeLeHns No 3oHaM

%S ! ‘-| 20 e NoMeLLeHUs: AaTumK

" OCBeLLEHHOCTM U

; “ perynsTop MOLHOCTH

; ' namnel

Haniosi

.

KoHTponk Hanuuus
500 1x niogeit B MOMELEHNH:
AEeTeKTop NPUCYTCTBUS

[HeBHOM CBET

+ 3aTeHeHue: gaTumk
OCBELEHHOCTH U
Hanosm

B xapkue netHue OHW, Korda COMHEYHbIe fyYM He TONbKO OCBEeLLaloT NoMelleHme,
HO W HarpesaloT €ro, 3acTaBnsas CUCTEMY OXMaxaeHus paboTaTb C MOBbILLEHHOW
Harpys3koW, KOHTponmnep mnepecTpavBaeT paboTy, paccTaenas MNPUOPUTETHI ”
MCXOOA U3 TOro, YTO 3aTpaThbl SHEPTM Ha OXMaXAeHWe Bbllle 3aTpaT dHepruy Ha
ocBeweHne. OH HauyMHaeT MNpPUKPbIBaTb Xasro3W, XEepTBYs OCBELleHUMEM, HO
BbIMIPbIBasl Ha OXMaXKaeHUn, 4o Tex Mop, Noka cymmapHoe aHepronoTpebneHne Ha
OXNaXJeHne 1 OCBelleHNe He OOCTUrHET MUHUManbHOW BenuuuHbl. KoHTponnep
OyaeT NoaaepXunBaTb TaKOe COCTOSIHME Ha NPOTSXKEHMUM BCEro CBETOBOIO AHS.

O6wmn noteHuman aHeprocbepexxeHnss Ha ocBeLleHne 1 oxnaxaeHve — 44%.

5.4 PerynupoBaHue KayecTBa Bo3gyxa

PerynMpyeMblﬁ Bos,qyxooﬁmeH B NomMeweHnAaXx ¢ NOCTOAHHO MEeHALWUMCA
KONMM4YecTBOM niogen

OnTumanbHas nogaya HapyXHOro BO3gyxa B MNOMELLEHWE perrameHTMpyeTcs
OEeVCTBYIOLWUMMN CaHUTapHLIMU HOPMaMu: Ha ogHoro yenoseka 20-60 ky6.M B yac.
A, Hanpumep, B cnopTuBHbIX 3anax: 80 ky6.m B yac Ha cnoptcmeHa u 20 ky6.m B
yac Ha 3putens. Npu pacyerax 06bIYHO MCXOAAT U3 TOFO, YTO B MOMeLLeHUn byaet
HaxoauTbCA MakcMmaribHoe KonnyecTso ntogen. Ho konnyecTso nogen, Ha caMom

nene, MoOXeT NOCTOAHHO MEHATLCS B TeveHne aHs. [lan B pa3Hble AHN OHO ObiBaeT

pasHbiM. JTO OTHOCWUTCH K crnopT3anam, KuHoTeaTpam, TOProBbiM LIEHTpaM,

ayautopusiM M ApyrMm o6LleCcTBeHHbIM MecTam. [lpakTuyeckn 3an mMoxeT ObiTb
3anoriHeH HaMonoBUHY, TPETb UMW YeTBepPTb. M ABuratenbHas akTUBHOCTb Nioaen
TOXe He OcTaétca MnocTosAHHOW. [1odToMy MakcumanbHas mnojadya CBEXero
BO3ayxa, 6e3 yyéta peanbHow NoTpebHOCT Hepa3ymHa. Bbino Obl Kyga pasymHen
perynupoBaTtb BEMUYMHY BO34yxoOOMeHa B MOMELLEHWMU, B 3aBUCUMOCTU OT
dakTnyeckon HeobXxoOMMOCTM B KOHKpPETHOe Bpemsd ANnd  OnTumarnbHOro
nogaepxaHms KomdopTHbIX ycroBur. Hawnbornee adheKTUBHBIM peLleHnem
SIBNSETCA YCTaHOBKAa B obOcnyxnBaemoM nomelleHumn gatdmka CO2 Hapsagy € yxe
UMelLWwnMca  AaTiukoM TemnepaTtypbl (@ Takke [AaTYMKOM OTHOCUTENbHON
BMaXHOCTW, ecnm oOH npegycmotpeH). [fatuuk CO:z aBNsetcs OTMAMYHBLIM
WHAMKATOPOM Hanuuns niogen B MOMELLEHUN 1 MHTEHCUBHOCTM UX 3aHATUN.
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B nepuoan BpeMeHW, COOTBETCTBYIOLLMA MaKCUMarbHOMY KOMMYECTBY roAen,
BEHTUNAUMOHHAA cucCTeMa [OrbkHa pabotatb C  MakcumanbHOW pacCYéTHOM
Harpyskon. [lo Mepe e yMeHblUeHVWs KonuyecTBa JoAew, YMeHbLuaeTcs
KOHLUEHTpauus B BO3dyxe BblAbIXaeMOro YrmeKkMcnoro rasa, notpebHocTb B
BO3A4yxoobmeHe cHuxaetcs, n gatunk CO2 coobliaet cucteme 0 He0O6XxoAUMOCTH
CHWKEHMSA nodayn Bo3gyxa, BNOTb 4O MOMHOW OCTAHOBKW BEHTCUCTEMBbI, €CMnu
TemnepaTypHblii nokasaTenb KOMMOPTHbIX YCNOBUA COOTBETCTBYET HOPME.
KoHTponnep ¢ nomowbto gatynka COz perynupyloT KONMYecTBO NogaBaemoro
CBeXero Bo3ayxa, a AaT4yuk Temnepartypbl CrieauT 3a TeM, YToObl C yMeHbLUEHNEM
BO34yxoOoOMeHa OHa He Bbllna 3a npegenbl KOMAOPTHOW 30Hbl. Ecnm ato
Ha4yMHaeT NPOUCXOAUTb, KOHTPOMMEp HEMEANEHHO pearmpyeT U AAaéT KoMaHady Ha
yBenuyeHme Bo3ayxoobmMeHa.

[NoTeHumnan akoHomum coctaensieT 20 — 70%

Oatumkn CO2 BbINyCKalOTCA pasnUYHbIX MOAUMUKALMA: KOMHATHOIO 1 KaHarbHOro
ucrnomnHeHwus, ¢ Aaucnneem u 6e3 Hero. MeTog uW3MepeHUs OCHOBaH Ha
nHdppakpacHor abcopbumn. OgnMH TakoM AaTyMK MOXET OblTb CMOHTMPOBaH B
obLem Koprnyce C A4aTYMKOM NETYYMX OPraHUYeCcKNX COeAMHEHUN UNn ¢ AaTyYMKOM
TemnepaTtypbl U 4aTYMKOM OTHOCUTENBHOWM BIAXHOCTHU.

SIEMENS

Ha pwucyHke wn3obpaxéH pgatumk CO, Tuna QPA... KOMHaTHbIl C
Xungkokpucrtannuyeckum gucnneem. [inanasoH nameperus: 0...2000 ppm.



YnpaBneHue BO3ayX0006MeHOM B pa3HbiX NOMeLLeHUAX ¢ obLuen
BEHTCUCTEMOM

Ecnun ogHa NPUTOYHO-BbITAXHAA YCTaHOBKa obecneunBaet BO3,D,YXOO6M€H B OBYX

1 Gonee MOMELLEHUSIX, TO HA MPUTOKE U BBITSHXKKE KaXOOro U3 3TWUX NMOMELLEHM
ycTaHaBnuBatkoTcs 6roku perynupoBaHust pacxoga sosayxa (VAV-box).

VAV - box

OHu BkMNoYaloT B ceba crnepyoLlme sanemMeHTbl ynpaBneHns:

1. paTuuk nepenaga OaBneHWsl, CRyXalWin (PakTUYecku AN U3MepeHust
pacxona;

2. KOHTpOMnep pacxofa Bo3ayxa;

3. NpuvBOA BO3AYLUHOW 3aCIOHKM.

KoHTponnep u npMBog CMOHTUPOBaHbI B OAHOM 06LLEM Kopnyce.

B 6ubnuoteke CTaHOAPTHbIX MPUITOXKEHUN WMEETCA MPOrpamMMHbIA  MOAYMb
AirOptiControl ¢ mnHgekcom {AQualCtl}. OH BbIMOMHAET perynMpoBaHne CTPOro
OO3MPOBaHHOM MNoJaynm BO3dyxa B Kaxgoe MNoMelleHWe, B COOTBETCTBUM C
peanbHOM MOTPEDOHOCTBIO B KaXObli MOMEHT BPEMEHU, C  BbICOKON TOYHOCTBIO U
CKOPOCTbIO perynupoBaHus. HesaBucMMOCTb pacxofa Bo3gyxa OT [aBNeHus B
nogarLlemM BO3AyXOBOAE, KOTOPOE MOXeT MEHATbCA 13-3a paboTbl Apyrnx GnokoB
perynupoBaHusi, obecnednBaeTcss 4acTOTHbIM PEryrnMpoBaHUEM MPUTOYHOTO WU
BbITSXKHOIO BEHTUNATOPOB.
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BoiTaxka

YcTtaHoBKa OMOKOB perynupoBaHusi He TOMbKO B MPUTYHOM BO3[YXOBOAE, HO U B
BbITSDKHOM OOYCNOBMeHO HeobxoaAMMOCTblo cbanaHcupoBaTb NMPUTOK U BbITSXKKY.
MoaTomy OHM AOMKHBLI paboTaTb COrnacoBaHHO.

Bosp,yxooﬁmeH B YNCTbIX NOMeLleHnAx

Brnokn perynupoBaHusi pacxoda BO3dyXa MOXHO Takke MWCNonb3oBaTb A
nogaepXkaHust BO3A4yXOOOMEHa B YUCTbIX MOMELLEHUSIX, K KOTOPbIM OTHOCHTCS
onepauvoHHble GrokM, NnanaTbl peaHuMauun, poaunbHble oTaeneHus, u apyrue. B
3TOM cryyae faTyuk nepenaga LaBreHUsi CAYXKWUT yXe He ONsS U3MepeHust
pacxofa, kak B Npeablgyliem crnydae, a Ansi U3MepeHus nepenaga AaBneHus
BO34yXa MeXZdy YACTbIM MOMELLEHMEM M NPOCTPaAHCTBOM 3a Mpegenamm YncToro
nomelleHusi. Llenb Takoro perynupoBaHusi — co3gaHue npeobnagaHunsi nputoka
Hag BbITSXKKOM, 4TOObl He [OOMYCTUTb MPOHUKHOBEHME B YUCTOE MOMELLEeHue
BO34yXa CHapyXWu.
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B artom cny4vyae onok perynupoBaHna B BbITAXHOM BO34YyXOBOOAE HE HYXEH,
MOCKOJIbKY HET HeobxoaMMocCTh B 6aJ'IaHCVIpOBaHVIVI NMPUTOKA N BbITAXKN.

Brioku perynupoBaHus pacxofa BO3ayxa MOXHO Takke WCMonb3oBaTh Ans
noaaepXkaHus Bo3gyxoobMeHa B IPA3HbIX MOMELLEHUSX, K KOTOPbIM OTHOCATCH,
Hanpumep, XuMudyeckue nabGopaTopun. B aTOM cnyyae ocyllecTBnseTcs
npeobnagaHne BbITSXKKA HaZ MPUTOKOM, 4YTODObl He AOMYCTUTb MPOHUKHOBEHWE
HapyXy BO3flyXxa U3 rpsi3HOro NoMelLLeHUs!.



KonguuunoHep ¢
peKynepauuven u
nopggepXxaHuem

BNaXHOCTH

5.5 MNoppepxaHue TensoBNaXHOCTHOrO
pexunma

BaXHbIM MHCTPYMEHTOM 3HeprocoepexeHuss B CUCTEMax MPUTOYHO-BbITSXKHON
BEHTUMNSALMMU W LEHTPanbHOro  KOHOUUWOHUPOBAHWA  340aHUN  sIBNAETCS
pekynepaumus. Mcnonb3oBaHue pekynepatopoB camo Mo cebe CHwkaeT
3HepronoTpebneHne, HO He Bcerga Mo3BONAeT U3BNEYb MaKCUMarbHbIN
noteHuman akoHomuun. Kak >xe noBbicUTb 3peKTUBHOCTL pekynepauunn? MoxHO
nn pasymMHo ynpaenaTb e? [a, MoxHo. M yem Bonee uHTennektyanoHa cuctema
yrnpaBneHusa, tem 6onbluiero aHeprocbepexeHus MOXHO [ocTudb. B cucteme
KOHAMLMOHMPOBAHWS BO3dyXa C pekynepaunen n yBnaxHeHMeM MOXHO AO0CTUYb
aHeprocbepexeHnss 3a CYET nogaep)aHus 3KOHOMUYHOTO TEMSOBaXXHOCTHOMO
pexvma. [Ons aTtoro cuctema aBToMartm3aumm obecneuyMBaeT ONTUManbHbIN
koMdOopT MO TemnepaType U BAaXHOCTU NPU MUHMMAarbHOM 3HepronoTpebneHun
nocpeacTBOM yrpaBreHUs peKkynepaTopom ¢ y4ETOM hakTU4eCKon NoTpebHOCTY.

Pexynepatop
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¥ CNOBWA B NOMELLEHIA
B Mpe&genax koMmgopTa

t- TemnepaTypa
% - A6 COMKTHAR BNEKHOCT

Ha pavarpamme HapyxHbli BO3dyx neped nogaden B nomelleHne nnbo
HarpeBaeTcd, NMOO OxnaxpaeTcsd, B 3aBUCUMOCTM OT HapyXHOW Temnepartypbl,
nocrne 4ero OH YBMaXHAETCA M NogaéTcsa B MNOMeLWeHWe Ans nogaepXaHus
KOMOPTHbIX YCMOBWUWA MO TemnepaTtype W BhAaxHOCTW. 3ateM oTpaboTaHHbIN
BO3OyX yAanseTca u3 NoMeLLEeHUs BbITSXHbIM BEHTUNATOPOM. Ho npexae, yem
nonacTtb Hapyxy, OH OTAAéT 4YacTb CBOEW TepmarnbHOW 3Hepruu (Tenna unu
npoxmnagbl) MoTOKam MNPUTOYHOrO BO3Ayxa MOCPEACTBOM pekynepartopa. 3TO
Nno3BonseT C3KOHOMWUTbL 3HEepruio B npouecce AarnbHenwen BO30yXONoAroTOBKU.
Ho kak ynpaBnsatb pekynepatopom? [Ona STOro MOXHO W3MEHATb CTeneHb
pekynepauun Tenna. A pasymHo nu 3T10? Kaszanocb 6bl, nmyctb OoHa Oyaer
MaKcuMarnbHO BO3MOXHOW, OrnpefenseMon KOHCTPYKLUMEW W XapakTepucTukamu
pekynepaTopa. [loBbicuTb €€ Bpoae Obl yXKe N HET BO3MOXHOCTM, a CO3HaTENbHO
noHwxaTb HeT cMmbicna. OgHako 3TO He coBceM Tak. MiameHeHus TemnepaTtypbl U1
OTHOCUTENbHOW BMaXHOCTW BcCerga HaxogAaTcsa B npotusopenctsun. [lpu
MOBbILEHUN TeMnepaTypbl OTHOCUTENbHAas BRaXXHOCTb MOHWXaeTcs U HaobopoT.
lMosToMy B OTAENbHbLIX CNy4asX MOXHO CO3HATENbHO CHWXaTb CTeneHb
pekynepauuu Tenna, To eCTb XXepTBOBaTb 3KOHOMMEW 3HEepruun, 3atpavynBaeMomn
nocre pekynepatopa Ha oborpeB mnu oxnaxgeHue, HO 3aTO BbIUIPbIBATb Ha
3KOHOMWW 3HEPrun, 3aTpavymBaeMoOn Ha YBMaXHEHWe WM OCyLlKy Bo3ayxa. A B
ApYyrux cnyyasix, BO3MOXHO, HaobopoT. Yemy oTaaTtb npuopuTeT? YTo ULeHHee?
OTO MOXeT 3aBUCETb OT pa3HbIX OGCTOATENbCTB:

- UCMoNb3yeMoro B [aHHblAi MOMEHT WCTOYHWMKa Tenna wunuM  xonoja
(TennooBbMeHHMK, KOTEM, TEMnMoBOW HACOC, XOrogunbHas MalluHa, NPUPOSHbIN
WCTOYHVK U T.4.);

- BPEMEHU CYTOK (MOHWIKEHHBIA UK 0ObIYHbIM Tapud),

- wnap.

Kpome ToOro, cosHaTenbHO CHWXaTb CTENEeHb pekynepauuu Tenna ObiBaeT
HeobxoaMMo 3nmon Ans 6opbbbl ¢ 06regeHeHMeEM pekynepaTopa.
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Kak BCE& 3TO npegycMmoTpeTb, paccumtatb W BbibpaTb ONTUMANbHbLIA PEXUM
yrnpaBneHua? 970 AenaeT cneumnansHasa nporpamma. B 6ubnuoteke ctaHaapTHbIX
npunoxeHun komnaHum CUMEHC MMeeTCsl NporpaMMHbIN MOAYMNb MOA WMHAEKCOM
{Ahu33}, peanusylowmnin yHkumio  Economizer tx2, anroputMm  KOTOPOW
obecneunBaeT npouecc BO34yXOMNOAroTOBKM MOCNe pekynepartopa ¢ MUHUMAIbHO
BO3MOXHbLIMW 3aTpaTaMn 3Heprum Ha oborpeB, oxnaxgeHue W nopaep)kaHue
BNaXkHOCTW. B pasHbIX pekynepatopax yrnpaBrieHne OCYLLEeCTBNSAETCH NOo-pa3HOMY.

Pekynepatopbl noapasnensawTca Mo Tunam, B 3aBUCUMOCTU OT KOHCTPYKLUUU U
npuHuuna paencTeus. Kaxablh M3 HUX oGnagaeT CBOMMM MpeumyllecTBamu U
HegocTaTkamu. B 3aBMCUMMOCTM OT XapakTepUCTUK W YCINOBWUIA MCMONb30BaHus,
MOXET MPUMEHATLCA TOT WNM WMHOW TUN pekynepatopa. PaccmoTpum Tpu
pa3sHOBUAHOCTM PeEKynepaTopoB:

- NNacTUHYaTLIA pekynepaTop;
- )XMOKOCTHbIV pekynepartop;
- POTOPHbLIN pekynepaTop.

MnacTuH4YaTbLIA peKkynepaTop

o

1 - Hapy®HbIH BOozOyx (OA)
2 — npuTOoYHBIA BozOyx (SU)
J - ebITAXHOW Bo2OyX (EX)

4 - yopanAeMbId BOZOYX

MnactuHyaTbIn  pekynepaTop npefcTaenser cobow 6nok  TennoobMeHHWKa,
OCHALLEHHbIA  MHOXECTBOM TOHKMX  FUCTOB-NEPEropofok, 4yepes KoTopble
obecrneunBaeTca npouecc nepegaynm Tenna oOT ydansemMoro Bo3gyxa K
nputo4Homy. [MOTOKM ygansemoro u MNPUTOYHOTNO W BO34yXa MNPOXOASAT Mexay
neperopogkaMu Mo pasHble CTOPOHblI MOA4 NPsMbIM YIOM APYr K ApYyry, He
nepecekasicb M He cMewwuBasacb. OdPEKTUBHOCTb peKynepauun Tenna
BblpaxaeTca koadpdumumeHTom BO3Bpata Psu u konebnetca B npegenax:
45...70 %.

tsv—toa

Dsy =

fex—1fo4




3awmTa oT
obnepeHeHusA
peKyneparopa

MoTeps faBneHns Bo3ayxa B TakoM pekynepaTtope coctasnset 150...300 Pa.

31MOW NOTOKM BLITSXKHOrO BO34yXa, OXNaXaasiCb 4O TOYKM POChl, OCTaBMSAOT Bnary
MeXAy neperopofkamMu pekyrnepaTtopa, YTO MOXET NpUBECTU K 06neaeHeHu0. 3To
CHMXaeT 9dEKTUBHOCTb peKynepauum W yBenuuuMBaeT MOTEPK [OaBneHust
BO34yXa, 4YTO, B COK ouvepedb, Bbi3biBaeT MOBbILEHWE 3HepronoTpebneHus
BeHTUNATOpamu. [Ona 3awmTtbl OT 00nedeHeHust UCMonb3yeTcs perynupyembin
BO3AYLUHbIA Gannac.

BbiTAXKa

Pekynepatop

OdaTtumnk d_)
3aWMTHI T
oT oBnefeHeHUA

MomeLieHWe

yvwywy

Iy

~

KOHTponnep

KoHTponnep nonyyaetT OT Aartdvka 3awuTbl OT obneaeHeHus uHOpMauulo o
MOHWXEHUN TemnepaTypbl BO3gyxa A0 onpenenéHHoro nopora, OTAENsHLWwero ot
TOYKM pOCbl, W nepepacnpegenser MOTOKM BO34yxa, OTKPbIBas BO3OYLLHYIO
3acrnoHKy Ha 6arnace n nNpuKpbiBas BO3OYLUHYKO 3aClOHKY B NPUTOYHOM KaHane,
ONS YMEHbLUEHWS CTENEHN OXMNaXAEHNS BbITSHXKHOIo BO3ayxa.

XupKocTHbIN peKkynepaTtop.

OT0 — TENNOOOMEHHBIV annapat ¢ NPOMEXYTOYHbIM TEMMOHOCUTENEM (FINKOSb,
STUNEHIMNUKONMb)

o=
] 2 Y
1 — Hapy*HbIA BO3OYX
2 — yoanaemeli BOsayx .
3— Hacoc
. 5 O+
4 — perynupyroLui Knana- 3

5— paTtyuK Temnepartypbl
(zawwTa ot obnegeHeHuA)

!

3hbekTMBHOCTE pekynepaLnn: -¥O 4
4070 %

MoTepa QaBneHuA Bosnyxa:
100...200 Pa »

1+

Pekynepatop 9aToro Tuna npuUMEHSAEeTCH, KOrga nNPUTOYHbLIA U BbITSXKHOW
BO34yXOBOAbl pa3BefeHbl MO pa3HbIM 3Taxam, U HeT BO3MOXHOCTU CBECTU UX B
obwem pekynepartope. Toraa Ha Kaxaom U3 3TUX BO3OYXOBOLOB YCTaHaBNMBAETCS
no kanopudepy, u Mexagy Kanopudepamm UUPKYNUpyeT TenroHOCUTENb,
Hanpumep, Boda-rnukonb. [ns perynupoBaHWsa CTeneHu pekynepaumm u gng
3aWuThl OT 06NeAeHEeHUS UCMONb3yeTCca AaTYnK TEMMNEpaTypbl 5 1 perynupyoLwmi
KnanaH 4.
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PoTopHbIn pekynepaTop

Pekynepatop atoro Tuna npeAacTtaBnseTr cobow Bpawawwminca 6GapabaH c
MHOXXECTBOM  MENKUX  BEHTUMSAUMOHHBLIX  KaHanoB  SYEUCTON  CTPYKTYpHI,
“coTKaHHbIX” U3 TOHKOM antoMUHUEBOW NeHTbl. bapabaH BpallaeTcs, noacTaBnss
BO34YLUHbIE KaHarbl MONePEMEHHO Mo CTPYU MPUTOYHOIO U BbITS)KHOIO BO34yXa.

1 — Hapy*HbIA BO3OYX
2 — NPUTONHBIA BO34YX
3 — BbITHAHON BO3OYX

4 — ypanaembli BO3QyX

MpenmyLlecTBa POTOPHBLIX PEKYNepaTopoB, MO CPaBHEHWIO C MracTUHYaTbIMU U
XMOKOCTHBIMU, CrneaytoLue:

* appekTnBHOCTL pekynepaumu gocturaet 85%;

* noTeps AaeneHus sosgyxa: 50...100 Pa;

*  perynuMpys CKOpOCTb BpallleHUsl poTopa MOXHO perynupoBaTb CTeNeHb
pekynepauuu, a Takke 3almiaTtb oT obnegeHeHNs BO3YLUHbIX KaHamoB;

*  POTOPHBIN TENIOOOMEHHUK MO3BONSET YyTUNN3MPOBATb HE TOMbKO TEnso,
HO n BRary.

4

r‘—\:hl—l

== =10m's
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CTeneHb pekynepauuy 3aBUCUT OT Yncra 060pOoTOB BpalleHuss 6apabaHa poTopa
M OT CKOPOCTM [ABWKEHWA BO3dyxa B Bo3gyxoBode. MakcuMmarnbHasi CKOpPOCTb



BpaweHune 6apabaHa
pekynepaTtopa

BpaweHna nopbupaetca pasHon 10 obopoTam B MUHYTY. YTunusauusa snaru
npovcxoauT 3MMOW, Korga TemnepaTypa oTpaboTaHHOro Bo3fyxa onyckaeTcsi B
pekynepaTope [0 TOYKMU pOChl.

HapyxHbii MpnTosHLF
8034YX BO3AYX

oa su

Yaansewsii BbitsokHON
8034yx BO3qyX

BoeiTskHoM Bo3ayx (Extract air) BbIXoAWMT M3 nomelleHns ¢ Temnepatypon 21°C u
OTHOCUTENBHON BnaxHocTblo 50%. 3aTem OH oxnaxgaeTcsa B s4enkax poTopa.
Korga ero Temnepatypa JOCTUraeT TOYKU pOChl, BOASHbIE Napbl KOHOAEHCUMPYHOTCSA
Ha XONOAHOW MOBEPXHOCTU siyeek poTopa. lMocne noBopoTa GapabaHa MOTOKM
Hapy)XHOro Bo3gyxa 3abupatoT Bnary u3 ero sdeek u Bo3spallaroT B NOMELLEHNE C
MOTOKOM MPUTOYHOINO BO34yXa, YBIAXHAA ero. Takom poTop HasbiBaeTcs
“KOHAEHCALUNOHHbIN”,

%

KoadbdpuumeHT yTunusaumm
Bnarv:

Xsu - Xoa
Ysu =

Xex - Xoa

CyllecTtByeT Apyron Tun poTopa — “OHTanbNUAHbLIR. YTUnusauusa snaru B HEM He
3aBMCUT OT TemnepaTtypbl. B aTom poTope donbra UMEeT TMrpoCcKonnyYHoe
MoKpbiTUe, Mornowlallee BOAsiHblE Napbl U3  BO3dyxa, 4YTO MO3BONSET
yTUNM3NpoBaTb Brary. 3uMOWM Brnara M3 BbITS)KHOIO BO34yxa MNormowaeTcs
TMrPOCKOMUYHBLIM  MOKPLITUEM U MEPEHOCUTCA B CYXOW MPUTOYHBIA  BO3AYX,
yBnaxHss ero. OcylleHne BbITSXKHOIO BO3dyxa MpefoTBpallaeT BbiNageHue
KOHAeHcaTa B POTOPHOM CEKLUWUWU, YTO CHWXAeT PUCK obrefeHeHusi BO3LYLUHbIX
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®parmeHT AnarpaMmmbl
Tenno-BrnaXxHoCTHOro
pexuma

kaHanos. A rnetom Bnara us NPUTOYHOIO BO34yXa nornowaeTca rmrpoCKonMYHbIM
NOKpbITUEM U NMEPEHOCUTCA B CyXOIZ BbITS)XHON BO34yX, YTO OCyLlaeT TEMNBIA U
BNaXXHbIN I'IpI/ITO‘-IHbIl71 BO34YyX U CHMXaeT 3Hepro3aTtpaTtbl Ha ero oxnax>aneHue.

Anroputm 3KoHOMan3sepa tx2

[Ona noggepxaHus B nomelleHun komdopTHon Temnepatypbl 20°C - 25°C u
koMmdopTHon BriaxkHoctn 30 - 60% anroputM aBTOMaTM4ecku onpegensiet
9KOHOMWYHbIE  YCTaBKM  TEeMMNepaTypHO-BNa)XHOCTHOIO  peXuMa  BHYTpU
KOMOPTHOW 30HbI (OrpaHNYEHHOWN KpacHbIMU IMHUSAMN).

11 r/kr

Mpn abconTHOM BNaxXHOCTW, paBHOW 11 rpamMMOB Bfarv Ha Kunorpamm Cyxoro
BO34yXa W Bbllle, BO3HWKaeT nérkoe oulyuleHne yaywbs. [loatomy npasbii
BEPXHUIN YrornoK BbIBOAMTCS 3a npeaernbl KOMGOPTHOM 30HbI (Kak Obl cpesaeTcs).
MokasaTenn BoO3gyxa Mocne pekynepaTopa OLEHUBAKOTCH, W  BbISBNSETCA
HeobXx0AMMOCTb (UNWM OTCYTCTBME TAaKOBOW) B AOMOMHUTENbHOM Harpese umu
OXNaXAeHUW, a TaKke B AONOMHUTENBHOM YBMAXXHEHUW SN OCYLLIKE.

Comfort area

A \ -
>
Cooling and
humdification Cooling only | Dehumidification
& opt. reheating
- \
Humidification ERC
only only
Heating only "~ Air condition
preconditioned by ERC
Heating and
humidification
h,x diagram
|y

PeKynepaTop - ﬂepBbIﬁ MHCTPYMEHT USMEHEHNA NapaMeTpOB Hapy>XHOro Bo3ayxa
Ha nytn BO3OyxXonoaroToBKW. Mokazatenu BO3QyXa nocrne pekynepartopa
oueHunBarTCA nporpaMM0|7|, n onpegendeTca HeobXoaMMOCTb B AOMNOJNTHUTENBHOM



®dparmeHT gnarpaMmmb|
Tenno-BrnaXxHOCTHOro
pexuma

HarpeBe Unu OXNaXZeHuW, a TakKe B JOMONTHUTENbHOM YBMAXXHEHUW UM OCYLLKE.
Ecnu Temnepatypa okasanacb B npegenax KoMOpTHON 30HbI, @ OTHOCUTENbHAs
BMaXHOCTb 3a €€ npegenamu, TO anroputM Nporpammbl U3MEHSET CKOPOCTb
BpalleHust 6apabaHa Tak, YTOGbl BBECTU OTHOCUTENbHYIO BNaXHOCTb B rpaHuLbI
komcpopTHOM 30HbI. [lpy 3TOM TemnepaTypa, cKopee Bcero, BbligeT 3a eé
npeaensl. N HaobopoT. MNpu obotogHON NOTPEBHOCTM B U3MEHEHUN TeMMepaTypbl
N OTHOCUTENTbHOW BIAXXHOCTU BO34yXa pacCTaBnsilOTCS NpuopuTeTbl. [porpamma
onpegenseT onTUMarnbHYl0 CTEMeHb pekynepauuu, ncxoas M3 pasHoM CTOMMOCTHU
3HEprMM Ha oborpeB, OXNaXKaeHue, YBIaXXHEHNE U OCYLUKY, U KOOPANHUPYET €€ C
paboTton y3r10B perynmpoBaHusi ans MWUHUManbHOro CyMMapHOoro
3HepronoTpebnenusa. Anroputm cornacyeT paboTy y3noB oborpeBa, oxnaxgeHus
N NoAAdep)XaHus BRaXHOCTWM, a Takke CKOpOCTb BpauweHuss GapabaHa, u
onpegensieT  ONTUMaribHYH YCTaBKY TEMMOBMNAXHOCTHOrO pexuma BHYTpU
KOM(OPTHON 30HbI.

Hanbonblasa adekTMBHOCTb AOCTUraeTCsl, Koraa ycraBka TEenroBAaXHOCTHOro
pexuma nepemeLLaeTcst BOOMb rpaHunL, KOMOPTHOM 30HBbI.

OTHOCHTENLHAA BNAXHOCTL %
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OnbIT ncnonb3oBaHusa yHKUuMM Economizer tx2 B ynpasneHun ycTaHOBKaMu C
pekynepauven W perynvpoBaHMEM BRaXXHOCTW MNoKasan noTeHuuan 3KOHOMUU
aHeprun — 40%. TakMMm 06pa3oMm, AaHHbIN MHHOBALMOHHLIA MeTOA noaaepXaHus
TEMMOBMaXHOCTHOTO pexuMmMa Mo3BOofsieT He Tonbko cbeperaTtb Gonbluoe
KONMYeCTBO TEMSIOBOW M 3MEeKTPUYECKON 3IHeprMM B CUCTEMax LeHTparnbHOro
KOHOVMLUMOHUPOBAHNS BO3AdyXa, HO W NOAAepXuBaTb NpU 3TOM KOMKOPTHbIN
MWKPOKNMMaT B MOMELLEHMUSX.
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6 3aknwuyeHue

BusHec-nogpasneneHune “ABTomaTtnsaums n 6€30nacHOCTb 34aHUA” NCMNOMb3YeT He
OAVH OEeCATOK crneunanbHbIX NPOrpaMMHbIX OYHKLUMI, MO3BOMSAOLLNX
aHanu3npoBaTb U ONTUMMW3NPOBATbL PACXOA, SHEPry B CUCTEMaX OTOMSEHNS,
BEHTUNALUN, KOHANLIMOHNPOBAHMSA BO34yXa, OCBELLEeHMs 1 3aTeHeHns. C nx
NMOMOLLbIO OCTUraeTCs 3HeproaddekTnBHOCTb knacca “A”. IMEeHHO B Takux
cucTeMax 3arnoXeHbl MakCMMarnbHble BO3MOXHOCTU 3KOHOMUU. OHY
OCYLLECTBSAOT B3aUMOAENCTBNE MEXAY PasfNYHbIMU YCTAaHOBKaMU C MOMOLLbHO
cornacoBaHHOW paboTbl 4AaT4YMKOB, UCTIONHUTENbHBIX OPFraHOB 1 NMPOrPaMMHOro
obecneyeHuns Ansa coxpaHeHus 60NbLUIOro KOnMyecTBa TEMMOBOWN U 3NEKTPUYECKON
3Heprun. Bce cuctemsbl ynpaensawTcsa Taknum obpasom, 4Tobbl 4obuTbes
MaKcuMarbHOM aHeproaddekTMBHOCTM 6e3 yuiepba anst komdopTa
nonb3oBatenen. ATOT LENOCTHbIA NOAX0A K aBTOMaTU3aunm NHXEHEPHbIX CUCTEM
30aHuUiA IBNSETCS OCHOBOMoONaraLwmM. YnpasneHve 3gaHuemM CerogHsi CTaHoBMTCS
CNOXHOW M KOMMIIEKCHON 3adadven. TpeboBaHNS K UHXEHEPHBIM CUCTEMaM U
KONMYeCTBO NOACUCTEM MOCTOSIHHO PacTyT, a8 CaMy CUCTEMbI 3HAYUTENBHO
YCNOXHATCA. ABTOMaT3aumsa genaet ynpasfeHne 3gaHnemM npocTbiM U
noHATHbIM. [Nnatdopma Desigo CC ngeanbHO NOAXOAMT AN MOHUTOPUHIA
COCTOAHUA U ynpaBneHna KaKk otaesfibHbIMU CUCTEeMaMU 30aHNA, Tak U BCeM UX
komnnekcom. OHa yunTbiBaeT TpeboBaHusA BCcex nonb3oBatenen, oobeguHseT
obopyaoBaHue pasHbix NponssoguTenen, obecneynsaer oneparopam
WHTYUTMBHOE yNpaBneHne 1 nomoraeT 3KOHOMUTb SHEPTUIO.

MpeactaBneHHble B AaHHOW Opoluope nonynsipHble MU MHHOBALWOHHbIE METOAbI
3HeprocbepexeHss MOMOTyT OCYLLEeCTBUTbL 3HeproadeKTMBHOE YyrnpaBneHue
WHXEHEPHBLIMW CUCTEMaMW 34aHWUIA 1 nogaepXaHne KOMMOPTHOrO MUKPOKIMMaTa.




Ucnon b3yemMas nutepartypa.

1.

2.
3.

E

©o~No!

Planning manual of Siemens BT and EMPA (Swiss Federal Laboratories
for Materials Testing and Research) Duebendorf, Switzerland.

“Cnyxba caHuTapum 3NeKTpoOMexaHNYeCKNX YCTaHOBOK™ kaHToHa Litopux.
CnpaBOYHMK MPOEKTUPOBLLMKA MPOMBILLIIEHHbIX, XWUIbIX N 0OLLECTBEHHbIX
3[0aHWUIA U COOPYXEHUIN. BeHTuUnaumsa n koHanuMoHMpoBaHve BO3ayxa
(BHYTPEHHME CaHUTapHO-TEXHUYECKNE yCTponcTea). YacTb Il

VDMA standard 24 773, “Demand-controlled ventilation — Definitions,
requirements and control strategies”.

World Green Building Council research.

Euro Stat Structural Business Statistics 2012.

Poccuinckun ctaHgapt PO — TOCT P 54862-2011.

FOCT 30494-2011.

European Norm EN 15232.
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MHdopmaums, nanoxeHHas B AaHHON GpoLutope, NpeaocTaBneHa B OCHOBHOM LUTab-kBapTUpO G1sHec-
noapasgenenus Building Technologies komnaHum Siemens 1 cogepxut obLLiee onncaHne BO3MOXXHOCTEN
3HeprocbepexxeHns B MHXEHEPHbIX CUCTEMAXx M NnogaepkaHus KoMOPTHOrO MUKPOKIMMaTa B 3gaHusx. B kaxaom
OTAENbHOM crny4vasie Heobxoaumo obcneaoBaHne U MHANBMAYANbHBINA NOAXOA.

© 2019 OOO “CumeHc”. “ABTOMaTU3aLMA U 6e3onacHocTb 3gaHmMn”. MockBa, Poccus.
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