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BnuaHue KayecTBa
BOAbl HA paboTy
KIIMMaTUYEeCKMUX
CUCTEM

TEXHMYECKOE PYKOBOACTBO
ONda PYKOBOOUTENIEM MPOEKTOB M MPOEKTHbLIX BIOPO
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Boaa okpy)kaeT yernoBeka NMoBCHOAY Y CEFOAHS, Kak HUKOrAa, CTaBUT
nepen 4enoBeKoM BecbMa HemnpocTble 3agayn. byab To nuTbeBas
BOZA, TEXHUYECKAs BOAA M BoAa AJ1S KMMMAaTUYECKUX CUCTEM,

€e KayecTBO MrpaeT OCHOBONOSAralLLyto posib U OTpaxaeTcs

Ha 300pOBbLE YenoBeKa, KaYeCcTBE KU3HU, Pacxonax U COCTOSHUM
oKpy>KatoLLen cpeapbl.

Komnanua BWT aBnsieTcst akcnepTtomM B 00racTn BOAOMNOArOTOBKN

N HENPEPbIBHO OTCNEXMBAET MH(POPMALIMIO, MOCTYNAOLLYO B HAy4HO-
nccneaoBaTeNbCKUM OTAEN, YTO MO3BOJISIET €€ CreLmanncTam
HaxoanTb Hanbonee ahdeKTUBHbIE peELLEHNS B obnacTu
BOAOOMNOAroTOBKM BHE 3aBUCMMOCTU OT 3aJa4du.

CerogHs Mbl XoTenu 6bl y3HaTb nonoapobHee o Boae Anis
KNMMaTU4ecknux cuctem. [ns aToro Mbl NONPOCUIN NPOEKTHoe Gropo
Econeaulogis npoBecTu nccnegoBaHune C Lenbio U3yYnTb BAUSIHUE
HaKuMu 1 WiamMa Ha paboTy OTOMUTENbHbIX YCTAHOBOK U BbITOBbLIX
ceTel ropsiyero BO4OCHabXeHMs.

B naHHOM uccneaoBaHUM NOAYEPKMBAETCS BaXXKHOCTb KayecTea
BOAbI Ans obecrneveHns sHeproacdEKTMBHOCTY 34aHUIA, KoMdopTa
XKWUIbLIOB, 06CcnyXmMBaHNs 060pyg0oBaHUS U OLEHKM OOBbEKTOB
nMyLLecTBa.

B HacTosLem pykoBoacTBe npeacTtaBneH oo 0630p AaHHOrO
nccnegoBaHus.

Takke B AOKYMEeHTe onpeaerneHo srnnaHne HapyLLleHMVI 6anaHca
BOAbl Ha pa60Ty KnnMmaTnyeckmnx CUCTeM U oCBeLLlaeTCA BaXXHOCTb
obecnevyeHnsa Hagnexatllen 3awnTbl YCTaHOBOK.

[MpuaTHoro YteHus!

BnaunsHue kayecTtsa BOAbI Ha paGOTy KNUMaTU4YEeCKUX CUCTEM

COAEP>XAHUE

1. SHEPTOSOPEKTUBHOCTb

OHepreTuyeckasi cuTyauusi B Mmpe
HopmatusHble TpeboBaHUA
OHeproadekTnBHocTb 1 OBKB

2. BOOOCHABXXEHME
N OTOIJIEHUE

OTonneHune, Kak UHCTPYMEHT MOBbILLEHNSI
3HeproadpekTMBHOCTHU

OTtonneHune — 3anor komgopTa

PasnuyHble BUAbI oTonneHnst

OTonrneHne 1 BO30OHOBISEMbIE NCTOYHUKA
3Heprum

3. BOOA U MPOBJIEMbI C EE
KAYECTBOM

MpuynHbl 1 cneacTeus

AHanus Ha npymepe YacTHOro gomMa

AHanus Ha npumvepe MHOrOKBapTUPHOro gomMa
BnuaHwne Ha HarpeBaTenbHbIN SNeMeHT
BnusiHue Ha UMpKYNsLMOHHbIE HACOChI
Bnuanue Ha pagnartopbl

BrnnaHve Ha 3ameeBuUKku

BnuaHwne Ha anemeHTbl rpagnpHn

BnusHue Ha anemeHTbl annapaTta oxnaxaeHust
Bopa — 3anor komcopTta ansa nonb3oBarens
Bopga — 3anor aHeproadeKTUBHOCTU

Bopa — 3anor gonroBe4yHocTu o6opyaoBaHus

4. 3AKJTIOMEHUE

BnusHne Boabl NNoxXoro ka4ecTsa Ha ceTu
OTOMNJSIEHUS N FOPSIYEro BOAOCHabXeHUs
3kcnepT B obnactn BogoONoaroToBKM
Boga — Hawa muccusi

COJEP>XAHUE

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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I OHEPTO2®®PEKTUBHOCTb

POJ1b BOAAHbBIX KOHTYPOB CMCTEM OBKB
B SHEPTOSODEKTUBHOCTHU

Mokasatenu aHeproaHeKTUBHOCTHU fexaTt B OCHOBE
OVPEKTUB, OENCTBYOLLMX Ha TeppuTtopumn EBponkl. Lienb
OVPEKTUB — yNny4dlleHne nokasaTenen saHepronotTpebrneHms
34aHW, NO MeHbLUEN Mepe, 6e3 CHUKEHUST YPOBHS
KoMdopTa A4nsi nonb3oBatens. Ha a1o e HanpaeneHb!
pasnunyHble HopMaTuBbl B 06M1acTy TENonoTpednexHuns,
KOTOpble NocneaoBaTenbHO NPUHUMAaNUCh HavyMHas

C NEePBOro HePTSHOrO KpUanca, BrfoTb A0 JKONOMMYECKOro
pernameHTa 2020 roga (RE2020).

OHeproahhekTMBHOCTL 3A4aHNA CKknaabliBaeTcs

13 MHOXECTBa COCTaBMNSALLMX: Ka4eCTBO YTEMNeHns!
30aHus, BbIGOp coeanHUTENbHbIX ANIEMEHTOB, CUCTEMbI
BEHTUMNSLMN, OTOMMEHNs1 U BbITOBOro ropsyero
BOAOCHaAOXeHUs 3aaHUin.

Bopaa sBnsieTcs OCHOBHbIM 3HEPTOHOCUTENEM B CETAX
OTOMJIEHUS U TOPSYEro BOAOCHAGXEHUSA 1 urpaet
HaVBa)XkKHENLLY0 porb ANs Haanexallen paboTbl
obopynoBaHus.

KakoBa >xe cutyaums ¢ aHeproadMeKTUBHOCTbLIO U Kakasi
CyLLieCTBYET HOpMaTMBHasi 6a3a Ha CerogHALWHUN OeHb?

3 H E P rO_ 6 SHepFeTI/I‘-IeCKaFI cutyauud B mmpe

3 CD(D E KT I/I B H O CT b 8 HopmatueHbie TpeGoraHms

10 OHeproadpekTMBHOCTL U KOHTYpbl OBKB

4 BnaunsHue kayecTtsa BOAbI Ha paGOTy KNUMaTU4YEeCKUX CUCTEM BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem 5



- OHEPFO2®PPEKTMBHOCTb
I OHEPTETUYECKAA CUTYALINA B MUPE

MHAaekc aHeproapekTUBHOCTU SABMSIETCSt MEPOI CUIbHBIX U Criabblx CTOPOH AHEPreTUHECKUX CUCTEM
B CTPaHaXx C y4eTOM 3KOHOMUYECKUX, AKONOTMYECKNX acreKkToB U aHepreTuieckolri 6esonacHocTu.

“,

SHEPIETUYECKAS
CUTYALUS
B MUPE

HecmMompsi Ha mo, Ymo 3a nocsie0HUe HeCKOJIbLKO
decssmusiemul 3Hep203ghheKkmusHOCMb 8 Mupe
noesbicunack, cyujecmesyem puck omkama e 6nuxauwue
200b! K NIpOWJIbLIM MMOKa3ameJsisim.

[MOBbILIEHME
SHEPTOSPDPEKTMBHOCTUM BO
BCEM MMPE

3a nocnegHve Tpu gecaTuneTus
60nbLWNHCTBO CcTpaH Aobunnch
CYLLECTBEHHOIO CHUMXEeHUs obLero
noTpebneHnsi NepBUYHbBIX UCTOMHUKOB
3Heprun. 3To 06yCcnoBrneHo AByMS
OCHOBHbIMU MPUYNHAMWN: U3MEHEHNS

B cchepe nponsBoacTBa 060pyAoBaHuUS,
B pe3ysbTate KOTOPbIX OHO CTano
6onee achheKTUBHBLIM U MeHee
3HeprosaTpaTHbIM, a Takke peanusaums
NONMNTUYECKNX MporpamMm, Mep

N CTaH4APTOB B KaXKOOM pernoHe Mupa.

TPEBOXXHbIM MPOIHO3

HecmoTpsi Ha [OCTUTHYTbIE Yiy4LLEeHUs
CYLLIECTBYET PUCK YTO B NEPUOA

¢ 2010 no 2035 rogbl* obLiemnpoBoe
3HepronoTpebneHue BobipacTteT. Ha ogHu
Tonbko Kntam n nguio npuaetcsa

TPETb TAKOro pocTa, Aaxke ecnm
3HepronoTpebnenne B Kutae octaHeTcs
Ha ypOBHE BMOMOBUHY HUXE, YEM

B CLUA vnn AscTtpanuu.

* cornacHo nccnegosaHvio Muposoro
3HEpPreTM4ecKoro coBeTa

BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

ONCTTPOMNOPLMM B EBPOTIE

EBpona B Lienom, 1 B 4aCTHOCTU
BanapgHas EBpona, 310 pervoH

C CaMbIMUW HU3KMMU MoKa3aTensamm
3HEProeMKOCTU B MUPE HECMOTPSA
Ha TO, YTO B HErO BXOAAT CTpaHbl

C caMbIMU BbICOKMMW NMokasaTensmu
noTpebneHus.

Takasa H1M3Kaa 9aHEepProeMKoCTb
obycnoeneHa NpeNMyLLECTBEHHO
BBEAEHNEM Pa3NNYHbIX
3aKOHOMPOEKTOB U ANPEKTUB,
HanpaBIEeHHbIX HA CTUMYNMPOBaHME
3HeproapPeKTMBHOCTH, a Takke
nporpamm prMHaHCOBOro
CTMMYNMPOBaHWsI, HaLeNEeHHbIX
rmaBHbIM 06pPa3oM Ha MoBbILLEHWE
3HEeproaPeKTMBHOCTN 30aHUN.
Tem He MeHee, B nokasaTensax
3HeproapeKTMBHOCTN CTpaH
CeBepHon n KOxHon EBponbl
CYLLIeCTBYIOT 3HAYUTENbHbIE Pa3nnyus,
npv 3TOM OHU B LierioMm 6oree BbiCokMe
B cTpaHax CeBepHown EBponbl, Yem
Ha tore EBponbl. HecmoTps Ha aTo,
CYLLECTBYET psif UCKITHOYEHUI,
Hanpumep, MNopTyranua n PyMblHuS,
B KOTOPbIX MONIOXUTENbHbIN 3hheKT
pocturaetcs bnarogapsi nonuMTuke
NPOAKTMBHOIO 3HEProcoepexeHns.

OCHOBHbIE LNDPbI

+7Z7Z %
I /9
K 2040 rogy oxmagaeTtcs npupocT
B 3HepronoTpebneHnn Ha ogHy TpeThb.

s o A

lNpupocT cpegHerogoBon gonu
>KUMULLIHOFO CeKkTopa B 06LLEMUPOBOM
3HepronoTpedneHnn.

BbICOKMe. . . Hwuskune

nokasarenu nokasarenu
< »

<

B 2017 200y

8 9Hep203IhhekmusHoOoCcMb
6b1710 UHBECMUPOBAHO
236 ms1p0d dosnnapoes.

WcToynnk: OTyeT MupoBoro aHepreTMyeckoro
coBeTa 1 AreHTCTBa M0 3aLUMTe OKpYXatoLLew
cpeabl 1 aHeprocbepexeHuto Pparuumn (ADEME)
¢ TexHunyeckon nogaepxkon ENERDATA.

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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- OHEPFO2®PPEKTMBHOCTb
I OHEPTETUYECKAA CUTYALINA B MUPE

HOPMATWBHbIE
TPEBOBAHUA

CHu)keHue aHepa2onompebrieHus1 — yesnb 20cy0apcmeeHHoU
nonumuku ¢ 2000-x 2odos. Llenb, npoeo3anawaemasi
MHO204UC/IeHHbIMU HOpMamueaMu U peasiaMeHmamu.

SKUNNLLHBINM CEKTOP B OCHOBE MEP MO
CHUXEHUIO SHEPTOMNOTPEBJIEHNA

CHwXeHne aHepronoTpebneHnst TpebyeT, npexae Bcero,
MOBbILLIEHNSI SHEPro3(dOEKTUBHOCTU CYLLECTBYIOLLEro
XunuwHoro ¢goHaa. Benen 3a KoHseHunelin OOH

no nameHeHuto knumata (COP 21) n noa arvaon eBponemnckoro
3akoHa 00 aHepronepexone PpaHumsa Havana peanusaumio
MacLuTabHoro nnaHa pekoHCTPYKUMM B cdepe TennocHabxeHus,
perynmpyemMoro psiioM HOPMaTUBHbIX JOKYMEHTOB,

HaumHasa ¢ Tennosoro pernamenTa (RT 2005) n 3akaH4mBasi
Skonornyecknm pernameHTom Pparumm (RE2020), Bknovas
MapknpoBky E+C- n BEPOS (3gaHve ¢ nonoXxmtenbHbIM
aHepreTnyeckum GanaHcom). Pa3nmyHble HopMaTuBbl B 061acTu
TennonoTpebneHns Takke 6naroTBOPHO Cka3anvcb Ha HOBOM
CTPOUTENbLCTBE, OQHAKO HA HOBOCTPOWKM npuxoantcs Bcero 1%
0BHOBMNEHUA XKunuLiHoro ooHaa PpaHumm B roa.

SHEPTETUYECKMM NMEPEXOL, A/19 SKONOTMYHOro POCTA

EBponewckas [upekTiBa

2002-91-CE 06 LOuarHocTtuka YacTHble paboTbl B 06LLMx OHeproayamT npu
9HeproadhPeKTUBHOCTN 9HeproadeKTMBHOCTM MHTepecax COBMECTHOM BrnafeHun
3aaHuin
TennosHepreTuyeckune MapkupoBka
pernameHTbl, «3AAHNE C HU3KUM
pacnpocTpaHsiiouecs 3HeprornoTpedneHnem»

Ha cyLuecTByOLME 30aHNS
1 COOPYXKEeHUs!

BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

EBPOMEMCKAS 3AKOHOLATE/IbHAS BA3A,
PETYJIMPYIOLLAA BOAOMNOArOTOBKY OJ14

KITMMATUYECKUX CUCTEM

. FepMaHus, ABcTpus, LLsenuapus
CTporoe 3aKOHOAATENLCTBO, MOOLLpsioLLEE
1Crosb3oBaHne AeMUHEPan30BaHHON BOAbI

. Benukobpurtanus, Utanus
CTporoe 3akoHOAAaTENbLCTBO, NOOLLpstoLee
no6aBneHne peareHToB cneunanbHOro coctaBsa

. Apyrue ctpaHbl - ®paHums, UcnaHus, Benbrus
3akoHoOaTeNbLCTBO OTCYTCTBYET, HO PbIHOK
Bornee CKNOHEH K NCMOMb30BaHUIO peareHToB
CO cneumanbHbIM COCTaBOM

COBPEMEHHbIE HOPMbI B OBJTACTMU
MCMNOJIbSOBAHNA BOAbI B KITMMATUYECKINX
CNCTEMAX

Ha Ty TEMY pa3pa60TaHo MHOXXECTBO TEKCTOB, YKa30B, perriaMmeHToB
M PYKOBOLCTB. Bbigennm Hanbonee MHTEpPeCHbIe U3 HUX.

PernaMeHTbl!

» LUupkynsp ot 2 mapTta 1987 roga 06 akTyanvsaumm nepeyHs
pabounx cpea u A06aBOK, MCMOMb3yEMbIX NPU TEPMUYECKOMN
obpaboTke BoAbl, NpeaHasHa4YeHHon Ans notpebneHns YenoBekom
(B HacTosiLLee BPEMS BHOCATCA M3MEHEHUS NPWU coaencTenm
SIPRODEAU)

PyKkoBOpACTBa M NpaKTU4Yeckue npaBuna
» PykoBoacTBo no Henonagkam ceten (AQC — 2014)

» [pynnoBble YCTaHOBKWN OTOMMEHNS U FOPSIHEro BOAOCHAGXEHUSsI
(ADEME — 2008)
» lMpoueccol BogonoarotoBku (CSTB — 2011)

CyLuecTBytoLniA
[ononHuTenbHble  TEMNOdHepreTuyYeckui
Muausuayanusaums paboTbl npun pernameHT
3aTpaT Ha oTonrneHne PEKOHCTPYKLMMN O «MO3NEeMEHTHON»
dacanos PEKOHCTPYKLIMKN
doHa . CmaryeHne Crparterus Mnax
COOpYXXeHUW rpanoc;gggl;ﬁnwblx KUMMLLHOMO PEKOHCTPYKLMM
cTpouTernbCTBa

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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OHEPTO2®®EKTUBHOCTb
OHEPITO3®®EKTMBHOCTb 1 KOHTYPbI OBKB

OHEPTOO3PPEKTMBHOCTD
N KOHTYPbI OBKB

roeopsi 06 aHep2o3aghghekmusHocmu 30aHull, Mbl YHacmMo uMeeM 8 audy

3AMKHYTbIM KOHTYP

Bopa — TennoHocuTenb B Ballen cetTu
» Boga — cpenctBo nepeHoca kanopumn

mensiou3onAyUro U KanumarsbHble 06beKkmbl U pedKo 3aMKHymbie
KOHmMypbI. A Mexxdy meM, OHU MoXKe u2parom HemMasiogaxxHyH PoJib
e obecreyeHuU 3Hep203¢hheKkmueHoCMuU.

YTO TAKOE 3AMKHYTbIM
KOHTYP?

3aMKHYTbIN KOHTYP — 3TO KOHTYP,

B KOTOPOM MnojaBaemasi paboyas
cpefa Teyet 6e3 BCSIKOro KOHTakTa

C atMmocepon.

Kak npaBuno, kK NOHATUIO 3aMKHYTOro
KOHTYpa OTHOCHAT OTONUTENbHbIE
KOHTYPbI C ropsi¥en BOAOW N KOHTYpPbI
KOHAMLMOHMPOBAHWA BO3AyXa

C OXMaXXOeHHOW BOAOMW.

BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

MPUHLMIM PABOTDI A
[nsa nonyyeHns Kak ropsyen, Tak

1 XONOAHOM BOAbI UCNOMb3YyeTCH OANH

1 TOT e npuHumn. B obonx cnyyvasnx
NpUMeEHSETCS reHepaTop, NoTpednsoLwmii
3HEpPruto (ANEKTPUYECTBO, ras 1 np.),

1 nuTarLwmm Hocutenu. FeHepaTtopbl
XONnofa MOAKIYaTCs K cCucTeMam
KOHOMLIMOHMPOBaHMSA BO3dyxa Unm

K TEXHUYECKUM KOHTYpPaM.

Hakunb

Kak n aons ceten otonneHus, ans

KOHTYPOB OXNaXXOEHUS aKkTyarbHbI

npobnembl ¢ Ka4eCTBOM BOAbI,

KOTOpble NPUBOAAT K NOTEPSIM OCHOBH bl E L',Mq)PbI

3HEproaheKTUBHOCTL. OHEPIrnd - CAMAA BOJIbLLUAYA
CTATbS 3ATPAT

7 7o

Aana 4aCTHbIX A0OMOB

12 %

Ona MHOIoKBapTUPHbIX 4JOMOB

15-206 %

On4a NPpoOMbILLSTIEHHOCTU

» Boga — cpeacTBO noBbiweHusa 3chdheKTMBHOCTU

Kopposus Lnam

FeHepamopsl, usny4aroujue
U yupkKynupyruwue
ycmpotcmea,
mpy6onpoeodb! u np.
3adelicmeosaH eechb
koHmyp!

BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem
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9 BOOOCHAB>XXEHUE U OTOMJIEHME

BOAOCHABXEHWE
N OTOIJIEHNE

BnaunsHue kayecTtsa BOAbI Ha paGOTy KNUMaTU4YEeCKUX CUCTEM

BOOOCHABXEHWME N OTOTNJIEHUE

B ocHoBe aHeproadekTMBHOCTM 30aHUSA NIEXUT
MPOV3BOACTBO TEMIO(PUKALMOHHON U ropsiuei BoabI

ANns 6bITOBbIX Hy>XA. KpoMe Toro, Ux xapakTepucTuki
onpenensitoT KOMGOPTHOCTb NMPOXMUBAHWSA U pa3mMep CHETOB
3a 9Hepropecypchbl.

Bo306HOBNsiIEMbIE MCTOYHUKN 3HEPTUN, KOTOPbIE
HabupatoT Bce 60nbLUYH NOMyNsApHOCTbL, 0becneynBatoT
CHUMXeHune 3HepFOﬂOTpe6J'IeHI/Iﬂ M MOTYT UCMOJ1b30BaTbCA
B 6onbLUMHCTBE BUAOB 3aaHui. Boga, nogaBaemas

B TaKkMe CUCTEMbI, TAKXXE UMeeT 6onblloe BANsHUE

Ha 3(pEKTUBHOCTb 0OOPYAOBaAHMS.

B HacTosLwel rmaBe npuBognTcs 0630p COBPEMEHHbIX
peLleHnin B 061acT OTONMEHUS.

14 OTonneHne, Kak MHCTPYMEHT NOBbILLIEHUSA
3HepProaekTUBHOCTH

16 OtonneHune — 3anor komdopTa

18 PaznnyHble Bugbl oTonneHust

20 OTonneHne 1 Bo3o6HOBASIEMbIE

MCTOYHUKN 3HEPTNN

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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9 BOJOCHABXXEHUE 1 OTOMNEHUE
— OTOMNEHME KAK MHCTPYMEHT MOBbILLEHWA
OHEPIO3®PEKTVMBHOCTU

PACMNPEOE/IEHME ®OHOA COLMATIBHOI O
KHNJ1bA MCXOA4 M3 MAPKMPOBKH
SHEPTOS®POEKTUBHOCTM

RPLS 2016, (ppaHLy3CKUIM NepeyeHb coLuanbHOro

OTOMNEHME KAK = mmmsessse
NMHCTPYMEHT g
[MOBbILWLWEHINEA 1=

OHEPITO3PDPEKTUBHOCTHU

OmonneHue siesissemcsi 0OHUM U3 OCHOBHbIX UCMOYHUKO8
3HepzaonompebrieHus1 8 Xunuuw,HOM cekmope, axe
HecMompsi Ha cyujecmeoeaHue 3Ha4umesibHbIX
pasniuqul mexxay palioHaMu.

[lonsi xunuwHoro hoHAa, UMeIoLLEro MapkUpoBKy
3HepronoTpebneHusi, 3aBUCUT OT paiioHa

1 COCTaBnsieT, kak npasuno, 6onee 75%

B MaTepUKOBOW YacTu ®paHuum, 1 HiKe

B Minb-ge-®PpaHc 1 B paoHax NpoBaHc — Anbnbl —
INasypHbit Beper.

KOHEL, «TEMJIOBbIX PELLET»: SKOTMPOEKTMPOBAHUME
HALIMIOHATIbHbBIV MPUOPUTET M OBS3ATE/IbHAS

OTKa3 OT «TEMMOBbIX PELLET» AP Ol OCHOBHbIE

(3maHu Hanbornee HM3KOro Kracca B 2013 rogy B EBponeiickom TUNOBOE PACHAPEAENEHME L',MCDPbI
9HeproatPeKTMBHOCTH) B TEHEHNE Cotoze Gbinu orny6nmKoBaHbI A

10 neT siBNSIETCS NPUOPUTETHOM obsi3aTenbHbIe pernaMeHTbl B 06nacTy SHEPIOMOTPEBJIEHNA

Lenblo Bracten. [ins [OCTUKEHNS 3KOMPOEKTMPOBAHMS 1 SHEPTETUYECKOIA B 3JAHNUA -
AaHHow Lenu 6bin paspaboTaH nnaH MapKM1POBKM CUCTEM OTOMMEHMS, . | l %
VHBECTULNIA Ha CyMMY 9 MNPA €BPO ObITOBbIX CUCTEM MOSYYEHUS U XPAHEHUS Bcero mmm ' ~
QNS PEKOHCTPYKLIMM He3DEKTUBHBIX ropsivel Bobl. B 3TMX pernameHTax YaCTHbIX JOMOB CUMTALOTCS
C TOUKM 3pEHNs COXpaHeHus Tenna YCTaHABMMBAIOTCS TPEGOBAHNS 3HEProa(dEKTUBHBIMY
AOMOB, C LienesbIM nokasarenem 75 K aHeproatheKTUBHOCTM U1 3anpeLaeTcs

ThiC. AOMOBraAeHN B roA. B aTom Vcronb3oBaHue HauMeHee 3thdEKTUBHBIX Oronnexue ~

e ayxe paHLly3ckas Haroropas 3nENUii. ® E.ros0e ropsse 7 6 %

neroTa 3a aHepronepexon (CITE) 6bina @ sonocHabxeHne J -

doHAa coLmanbHOro Xunbs

()
QEEEIEITE OTHOCUTCS K KnaccaM A, Bu C

npeobpasoBaHa B GOHYC 3a BbIMOSHEHWE
pa6ot rno YTEMNeHMio CTeH, YepaaIHbix SO
MoMeLLeHUI 1 3aMeHe KOoTroB Ha 6onee O

3(pDeKTUBHbIE peLLeHNns.

Ha otonnexune CYLLEeCTBYHIOLLEro Xurbs
npuxoautcsa 6onee 20% MTOroBoro
3HepronoTpebieHus.

14 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem 15



BOOOCHABXXEHUE U OTOMNIEHME
OTOMJIEHUE — 3ANNIOI" KOM®OPTA

2

OTOINNEHUWE - 3AJ10I"
KOM®OPTA

HeucnpaeHocmb, a xy)xe ece2o0 omks/r04eHUe cucmembl OMOMNJIeHUs
cepbe3HbIM 06pa3oM cKa3bieaemcsi Ha Ka4yecmee XU3HU.

UmeHHO noamomy mensioeoli Komghopm ocmaemcsi npuopumemHou
obs1acmbio Ha ce200HSAAWHUU OeHb U cmaJsi 0OHUM U3 OCHOBHbIX
cmumysioe Oisi 8bINOJIHeHUs1 Hacmosiwel pabomail.

TEM/I0OBOM ONCKOM®DOPT, HEWCIPABHOCTU CUCTEM
[TTABHASA MPUYNHA OTOIJIEHNA: MHO>XECTBO
HEYOOBJ/IETBOPEHHOCTU MPUYNH

CornacHo uccnegoBaHuio, npoeegeHHomMy K xorogy B AOMe MOryT NpUBECTH
Qualitel coBmecTHO ¢ Ipsos, Tennosov pasnuyHble GaKkTopbl: AedeKTbl
OUCKOMAOPT SBNSAETCS rMaBHON B CUCTEMAX OTOMMEHUA U NX
NMPUYNHON HEYAOBNETBOPEHHOCTU, AaXe HeaPeKTUBHOCTb, HeKa4eCTBEHHOE

MO CPaBHEHMIO C LUYMOM ¥ npobrnemamu yTenneHne ¢ BbICOKUMW TENONoTePAMU
C BeHTunsumnen. HeynoBneTBOpeHHOCTb VNN HENCNPABHOCTN CUCTEM OTOMMEHUS.
Haunbornee cunbHO NposiBNsiETCS [MocnepHsia npobnema MMeeT HECKOTbKO
cpeam XunbLoB kBapTup (41% NpPOosiBAEHNIA: LWyM nNpu paboTte KoTNoB
HeyA0B/IETBOPEHHbIX MO CPaBHEHMIO 1 pagmnaTopoB, Noxoe pacnpegenenve
C 26% B YaCTHbIX AOMax), 0COBEHHO Tenna B CMCTEMax OTOMNMNEHUS, rpA3Has
B IOMaxX, NoCTpoeHHbIX Ao 1980 roga. UNW OKpaLleHHas Boaa 13 oT6opo. 1 np.

Takve npobnembl — peaynbsraT Hanuuus
Lwinama B KoTrax, U UX UrHopupoBaHue
NpUBEAET K Xornogy B AoMe Jaxe npu
paboTe OTOMMNEHUsI Ha MOMHYH MOLLHOCTb!

16 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

YTO TAKOE TEM/IOBOM KOM®OPT?

TennoBoit KoMOPT OMNpeaenseTcs WeCTbio NapaMeTpaMu:

» MeTabonuam, Apyrumu crioBamu, CNoCOBHOCTb YernoBeka BblpabaTbiBaTb

Tenno

» Opgexpa — TennoBon 6apbep Npy TENSIOOOMEHE MEXAY KOXEN
1 OKpY>KatoLLen cpenomn
» TemnepaTtypa okpyatoLero Bosgyxa (aT)

» CpepHsAa Temnepartypa cTeHbl (WT)

» OTHOCUTENbHAsA BNaxHOCTb Bo3gyxa (RH)

» CKODOCTb ABWXEHUA BO3AyXa BJIUAET Ha KOHBEKTUBHbIN TEM/I006MEH.
B 3gaHusix CKOPOCTb ABMXEHUNA BO3yXa, KaK npasuiio, He npesbiliaeT

0,2 m/c

OCHOBHbIE LN DPbI

OHEPFETUYMECKASA HALLIETA

/7 MJ1H

xKnnuiy € nioxmm Ka4ecTtsom
Tennousonaummn

2,S MJIH

MOOMOXO35IMCTB B 9HEPreTUYECKOMN
HULLETE

%
B ll’ G [IOMOXO3SNCTB

31IMOI XOMNoaHO

BnaunsHue kayecTtsa BOAbl Ha paSOTy KNMMMaTn4yeCcKmnx cMctem 17




9 BOOOCHABXXEHUE U OTOMNIEHME
= PA3JTMYHBIE BUObI OTOTJIEHMA

O CUCTEMAX OXJTAXKOEHNA

[ns nonyyeHus Kak ropsyem, Tak U XonogHom

BO/bl UCMOMb3YETCA OOQMH U TOT XKe
PA3/TMYHbBIE BUObI
reHepaTop, NoTpebNALMIA SHEPTUIO
(an1eKTpMYeCcTBO, ras v Np.), U NMTAKOLLMM
OTO I_I j-l E H I/I ﬂ HocuTenu. feHepaTopbl X0No4a NOAKI0YaTCA
K CMCTeMaM KOHOAMLMOHMPOBaHUS BO34yXa UK
K TEXHUYECKMM KOHTypaM. Kak 1 B cucteMax

BbI60p NpaBHU/IbHOIo TENJIOHOCHUTEJISI O3Ha4YaeT rnpaBnibHbIN SuClETTikz) 12 [Ty SRS CRUER el 1Elois
BCTPEYaloTCs pasfindHble npobnemsl,
6anaHc me>xay KOM@POPTOM B NOMELYEHUN U TEMNJ10MoTEPSIMM. CEELING © e RelY| Haa.

NMpuBoanM 0630p CyLeCTBYHOLUNX MHOIOYNC/IEHHbIX CUCTEM
OTOIJ1IeHHUs1 Mo TMnam 37aHnH.

OJIEKTPU-
APOBAHOE YECKOE FA3OBOE TOMIMBHOE COJIHEYHOE

UHpueupy-

BcTaBkM, KOT/bI KoTnbl KoTnbl
aJibHoe . 5
oTonneHue
KoHBekTOop®I,
nonoTeHue-
cywuTenu,

©  papuatopHble - : : :
m : nmaHenu, TeMAbln : : :
B m : non : : : :

KonnekTuBHoe KoTtnbl KoTnbl / ueHTpanbHOe oTonneHue KoTnbl / ueHTpanbHOEe oTonneHue
oTonneHue

- E o - - : : : :
m :  Tennocety, V V V V V
N . NOACTAHUMM, KOTAbI N N . . . .

60NbLLIOI MOLLHOCTH *

Fopoackoe TennoceTtu, NOACTaHLMU, KOT/Ibl HONBLIOW MOLLHOCTH

oTonneHue

* NPUPOAHDIN ra3 / MeTaH yrofbHbIX NacToB

18 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem 19



9 BOJOCHABXXEHUE 1 OTOMNEHUE
— OTOMNEHWE 1 BO3OBHOBITAEMbIE MCTOYHUKM SHEPT N

OTOINJIEHNE
N BO3OBHOBJIAEMbIE
NCTOYHWKWN SHEPT A

lMosienneHue 80306HO8BIsIEMbIX UCMOYHUKOB 9Hepa2uu
crnocobcmeoearsio pa3sumuro HO8bIX mexHoJio2uli omorsieHus

u rosiy4eHusi 2opsiyeli 600bI 011 6bIMO8bIX HYXO.
lNpueedem HeCKOJILKO NMPUMepPO8.

B MynbTU3HEpreTuyeckmx ycTaHoBKax, kak npaBuo, UMeeTcsl reHepaTop, KOTOpbIN
MOXHO MCMOSIb30BaTh AN pe3epBMpPOBaHUS Apyroro. MprHUmMN paboTbl: NOCTOSIHHOE
noslyYeHVe MakCUMasibHOro BbIXOZ4a OT KaXXO0ro MCTOYHMKA SHeprum (B 3aBUCUMOCTU
OT KOJIMYECTBA COSTHEYHOW 3HEPTUM, LiEeHbI Ha ra3 u T.4.).

Bce GonbLuyo nonynsapHOCTb NPMOGPETaoT TPU HOBLIE CUCTEMbI OTOMNEHUS

1 NosyYeHns GbITOBOI ropsyert Boabl.

TEMJTOBbIE HACOCHI

Takue cuctembl, Kak NpaBuio, COCTOAT .:-.{é} JE— E
13 ABYX arperaTtoB (OAVH — B MOMELLEHWMN,

OPYron — CHapyXwu) ons ynaenvBaHns >
TENMOThI U3 HAPYXXKHOTO BO3adyxa Ans @l
OTOMJEHUS UMW OXNaXAEHUsT goMa 1 /unun

Ong cHabxeHus ObITOBOV ropsven Boaowu.

COJIHEYHbIE CMCTEMbI

FOpU30OHTanbHbIE U BepTUKarbHbIe
COMNHEYHbIe KOMNMEeKTopbl, Kak NpaBsurio,
yCTaHaBMMBaKOT Ha KpbILLE 1 MOAKIIHoYaoT
K KOTMY U /MIn eMKOCTM ropsiyent BoApbl
ANS YOOBMNETBOPEHHUs! BbITOBbIX HyX

B OTOMMEHUN U TOPSiYe BOAE KUIbLOB
YaCTHbLIX JOMOB UM KBapTUP. & -

)1
I
@

20 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

YTNOP HA KOHAEHCALMOHHBIE KOTJIbl

CTaH,ElapTHbIe KOTIbl NpeBpaLlaoT BoAy B Nap, Torga Kak KoHgeHCalOHHbIe CHavana
npespallaroT BoAy B nap, a 3ateM oxnaxkgaroT nap ana 06paTHOF0 npespatleHuna

B XuAKyto dasy.

Pe3ynbTar:

MOLLHOCTb OT CropaHusi + MOLLHOCTL OT Kanopmﬁ, BOCCTaHOBJIEHHbIX U3 Napa

B OTpaboTaHHbIX ra3ax
= npubaBKa K Tennosow aHepruu 14%

OBbIYHbIE KOTJ1bl

MCNAPEHUE
= 3HepreTMyeckne noTepu

a

KOHAEHCALMOHHbIE KOTJ1bl

4

KOHOEHCALMA
= 3KOHOMMUSA aHeprum

TEPMOOMHAMNYECKUE
BOOOHATPEBATEJIN

TepmoanHamuyeckue BofoHarpeBaTenu
YyNaBnuBatoT TEMMOTY U3 HAPY>KHOTO UK
OKpy>KatoLLlero Bo3ayxa, 3anacatot ee,

a 3atem coobLatoT ee ObITOBOM ropsyen
BOAE B EMKOCTMU.

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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3 BOJA U NPOBJIEMbI C EE KAYECTBOM

BOOA M MPOBJIEMbI C EE KAHECTBOM

MockonbKy BoAa NofaeTcs B KOHTYPbl OTOMMEHNS

n obopyaoBaHve BbIpaboTkn ropsiiert Bogbl Anst
ObITOBbIX HYXA, OHA TaKXe UrpaeT LeHTpanbHy

porb B obecnevyeHnn aHeproadPekTUBHOCTN 3A4aHNUNA,
Grnaronony4uu XunbLoB, pa3MepPe PacXof4oB Ha SHEPTUIO
1 [ONrOBEYHOCTU 060pYyAOBaHMS.

Moatomy npo6nemsbl ¢ kKa4ecTBOM BOAbI, MPUBOASILLNE
k 06pa3oBaHU0 HAKUMK 1 LIaMa, MOryT OKa3blBaTb
BNUSIHWE Ha Pa3NMYHble SNEMEHTbI CUCTEMbI

OT reHepaTopoB A0 M3My4YatoLLMX U LIUPKYTMPYHOLLMX
YCTPOWCTB.

Yo 270 32 NpobriemMbl 1 B YEM OHM KpotoTcs? KakoBo
UX BNUsIHWE? PaccMOTPUM OTBEThI HA 3TU BOMPOCHI

Ha npuMepe cry4aes 13 NPakTUKY 1 NOAPOBHBIX
pesynbTaToB HALLEro UCCrefoBaHUs KaXaoro afieMeHTa
CUCTEMBI.

IIIH!H. [

--_
E '.” F

2ll- MpuynHLl M cnegcTBus 33 BrusiHe Ha ameesuku
BO A 26 AHanu3 Ha NpMMepe YacTHOro goma 34 BnuvsiHue Ha anemeHTbl rpagupeH
28 Ananma wa npumepe 36 Brustve Ha snemenTs annapata

MHOrOKBapTUPHOrO AoMa QORI
30 BnusiHne Ha HarpeBaTenbHbIN BNEMEHT 38 Bopa - sanor komdopra ans nons3osarens

40 Bopa — 3anor aHeproacekTmBHOCTH

E E KA E T B M 31 Brusitve Ha LIMPKYNALMOHHbIE HAacoChl
— I &) mrmEnme vE paguaTopbi 42 Bopa - sanor gonroseurocTn

o6opyaoBaHus

22 BnaunsHue kayecTtsa BOAbI Ha paGOTy KNUMaTU4YEeCKUX CUCTEM BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem 23



7 BOOA U NMPOBJIEMbI C EE KAMECTBOM
J MPUYNHBI N CNEOCTBUA
KOPPO3U4A
I I P M L—I M H bl M < l I Eﬂl( I B M ﬂ HekoTtopble cogepxalumecs B BOAe MUHeEparbHbIe Conu,
a Takxke TemMmneparypa BoAbl U NPUCYTCTBME KUCITopoaa MoryT
BbI3bIBaTb KOPPO3uto CTaJ'IeVI, He ABNAILNXCA HepPXaBeLWnMN.
UcmoyHukamu 800bI MO2ym 6bimb ocadku, masbil cHe2 U s1ed, CMOK, Kopposusi nposiBnsieTcs B BUAE OTIIOKEHUI KOPUHEBOTO LIBETA
Ha CTallbHbIX 3rieMeHTax.
eodoxpaHusiuw,a u ucrnapeHue, oOHako eoda He ecea0a siesisiemcs
qucmol, kak Mbl OymaeM. B Heli Yacmo codepxkamcsi eewecmea,
ebi3blearoujue npobnemsi, 8 YacMHOCMU, 8 KlluMamu4yecKux cucmemMax. MOCNeACTBHS ANA CHCTEM OTOMNECHUA M GBITOBOTO rOPAYErc

BOAOCHab)XeHus:

» Kopposusi CHUXaeT NPOYHOCTbL MaTepuarnos, Bbi3biBas
o6pa3oBaHMe OTBEPCTMIA 1, COOTBETCTBEHHO, TEYEil

» CnocobCTBYET CKOMMEHMIO Wnama

» CnocobCTBYET BbIAENEHMIO ra30B, CO3AAKLUNX LLYMbI
N XONOAHbIE y4acTku B paamatopax

Bbi3biBaeT raribBaHN4eCKyr KOPPO3nto Pa3HOPOAHbIX
MeTansios

HAKWNIb NN M3BECTKOBAA HAKUIb LLIJTAM

Obpa3soBaHuio kapboHaTa KanbLusi B BOAEe CnocobeTByeT [MpuynHbl 06pasoBaHms Wnama MoryT 6biTb pasHble. OH

OCaXAeHVe pacTBOPEHHbBIX MOHOB. Takoe ocaXaeHne MOXeT MOXET 06pa3oBbIBaTLCA NOCME NPoBeAeHMs paboT (naviku

ObITb 06ycrnoBneHo pH Bogbl, ee TeMNepaTypon, AaBMNEHNEM. 1 np.), BbIAENATLCS U3 OKCMAOB (MPU KOPPO3un, abpasmBHOM

,D,J'Iﬂ HEero XapakTepHbl 6enoBatbie OTI1I0XEeHUA, Kak npasuno, BO3ﬂeI7ICTBI/II/I n np.), OTNOXEHUN yrnepoana (B HOBbIX CUCTEMaX

TBEpAble U CTONKWNE, MHOTAA NOPUCTbLIE. MOCre OYMCTKN U B BOCCTAHOBMEHHbIX CUCTEMAX, HE OYMULLEHHBIX
oT Wwnama), 6akrepuii/Bogopocneri. O NpucyTCTBUM LUnama
CBUAETENbCTBYET XENTOBATHIV LiBET BOAbI.

MNocneacTBua ANa cMCTEM OTONIEHUS U BbITOBOro ropsivyero
BOAOCHabXXeHuUs:
MNMocnencTBMsa ANS CMCTEM OTONNIEHUS U BbITOBOro ropsivero
» LlUnam Bbi3biBaeT 3abmBaHne 3MEeMEHTOB KIMMaTUYECKUX BOAOCHABKEHMS:

CMCTEMM NPUBOAUT K CHMKEHWIO 3(DDEKTUBHOCTL.
» Llinam MOXET BbI3blBaTb abpa3nBHbIA M3HOC

C nocniegytoumm paspyLleHnem CTeHOK 3rieMeHTOB
KNnMaTn4yecknx cCUCtem

anBO,D,I/IT K HeMcnpaBHOCTAM HACOCOB 1 apMaTtypbl

CHwxaet YCTOVI‘-IMBOCTb cpenbl B cucrteme, aenasa ee 6onee

noABepxeHHow pocTy BakTepuit MoxeT BbI3biBaTb 3a0MBaHNE pasnnyHbIX ANIEMEHTOB

cucTeMbl — KnanaHbl, paanaTopbl, KOHTYpbl TEMI0MO nona,
HarpeBaTesibHbIE SNEMEHTbI.

CHWXaeT NpoYHOCTb 060PYA0BaHNSA (KOHOEHCATOPOB,
0BMEHHMKOB 1 T.4.)

CnocobcTBYET NpexaeBpeMeHHO BbipaboTke pecypca
obopyanoBaHus

24 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM BnaunsHue kayecTtsa BOAbl Ha paSOTy KNMMMaTn4yeCcKmnx cMctem 25



7 BOJA U NPOBNEMbI C EE KAYECTBOM
AHANNS HA MPUMEPE YACTHOIO JOMA

XAPAKTEPUCTUKHU

» Koten: 25 kBT — BbIxog Ao 109 %

» YpenbHbIW pacxod npv nepenaage
Temnepatypbl: 30K: 20 n/MuH

» Tun UCTOYHMKA U3NTyYEeHMUs Tenna:
Cuctema Tennoro nomna nnowansto 90 m?
(6 KOHTYpOB)

BOOA

» XKectkocTb Boabl: 380 ppm

» bBe3 BOJoONoOAroToBKM

26 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

MPOBJIEMA

[Mocne 2 net akcnnyartaumm

Ha HECKOSbKNX YPOBHSIX
CUCTEMbI OTOMMEHNUs CKOMUIICA
wnam

MonepeyHoe ceyeHune
KOPPOAMPOBAHHOIO Kopryca
HarpesaTesibHOro afiemMeHTa

YacTuupl B KOpnyce HarpeBaTenbHOro
arnemMeHTa

NOSBNEHME OT/IOXKEHMM

Cepblii MOPOLLOK U rpaBui

AHATN3
BnaxHocTb npu 105 °C 24,4
MoTtepw npu npokanueaHuu npu Temnepartype 550 °C (/105 °C), 203
Mo OpraHN4YeckoMy BeLLecTBy
MoTtepw npu Temnepatype 840 °C (/105 °C) 25,5
[ona noteps npu Temneparype 840 °C B ceaAsm ¢ notepsimm CO, 5,2

% CYXOW MACCHI (105 °C)
(Par>kmpoBaHue aneMeHTOB B Mopsiake ybbiBaHWSA)

COCTAB OCALKA

Al 28,8
PO, 85
HepacTBopuMble anemeHTbl 4.6
Ca 4,2
Cu 0,9
KpemHesem B nepepacyete Ha SiO, 0,8
Fe 0,7
Zn 0,7
Mg 0,2
KOMMEHTAPUM

3acop B KOT/1e 6bis1 Bbi3BaH NMPEUMYLLECTBEHHO OCTaTKaMM LiaMa (KOJIMYECTBEHHO
onpeaeneHbl No NoTepsM npu NpokanMBaHUM) U COeQNHEHUAMM antoMUHKS,
06pa3oBaBLUMMMCS B pe3yrisTaTte Koppo3un HarpeBaTesibHOro anemMeHTa. MpucyTcTere
dochaToB BbI3BAHO MHOTOKpPAaTHLIM NMPOBeAeHMeM paboT Mo yaaneHuio wama.

NOCNEACTBMS A1 MOHTAXHOM OPFAHM3ALMM

» 9 BMeLLaTenbCTB OpraHn3aLyeii, okasbiBaloLLe CaHTEXHUYECKNEe yCryru
» [lonHoe ypaneHve wnama

» 3aMeHsieMbI HarpeBaTesbHbIA ANEMEHT

» AHanus c nocrneayrLMM BBOAOM PeareHToB A BOAONOAroTOBKM

» BnusHue Ha penyTaumio 6peHaa kotna (OHNanH OT3bIBbl)

OBLLUAA CTOUMMOCTb PABOT - 3500 EBPO BE3 YYETA HAC

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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7 BOJA U NPOBNEMbI C EE KAYECTBOM
AHANNS HA MPUMEPE MHOTOKBAPTVPHOIO JOMA

XAPAKTEPUCTUMKHU

» [om Ha 250 kBapTUp
B paloHe K BOCTOKY
ot Mapu>ka

» BoccraHoBneHue nocne
3UMHeN aKcnyaTtauum

BOOA

» JKectkocTb Boabl: 370 ppm

» be3 BogonoarotoBKM

BnaunsHue kayecTtsa BOAbI Ha paGOTy KNMMaTU4yeCKmnXx cMcTtem

MPOBJIEMA

»  OTcyTCTBUE OTOMNMEHUsI
B 127 kBapTupax nocne
BKITHOYEHNS CUCTEMBI
OTOMNEHNS

3acopeHue Y-ob6pasHoro cetyartoro
hunbTpa TEPMOCTATUYECKOTO KranaHa
Ha pacnpegenuTene

LLnam v nepeble NpUsHaku KOPPO3uM
B KOHTYpe

MOCNEOCTBUA

»
»
»
»
»

»
»

YcraHoBka 300 anekTpnyeckMx pagnaTopos

[eMoHTax N MexaHn4eckas NpPoYMCTKa Kaxaoro cet4atoro punsrpa
[JeMoHTax NpnbopoBs yyeTa 1 yCTaHoBKa 6e3HanopHbIX Mb3
[emoHTax yckoputenemn

[leMoHTax 1 MexaH14Yeckasi MPOYMCTKa CETHYaTLIX PUILTPOB Ha KaXKaom
BEHTWIIe pagmartopa

BBOA peareHTOB A/ paCTBOPEHMS LWaMa, PasXmKeHue Lnama
¢ 06pasoBaHMeM CycrneH3um

FmaponHeBMaTU4eckasi NPOMbIBKA, OTAE/IbHO KaXXAoro CTosiKa,
OTAENBbHO HA KaXKA0M 3TaXKE, OTAE/IbHO B KaX/0W KBApTUpe
O6paboTka 1 3almTa ceTen nocre yganeHus wnama

YCTaHOBKa BCMOMOraTelbHOro yMaryuTens, Aerasatopa u OCBeTAUTeNs

OBLUAA CTOUMMOCTb PABOT -
37 120 EBPO BE3 YYETA HAC

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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7 BOJA U NMPOBJIEMbI C EE KAYECTBOM

BO3OEVCTBWE HA HATPEBATE/bHbIV SNIEMEHT

BO3OENCTBWE HA
HAI'PEBATEJIbHbI

AJIEMEHT

FeHepamop — amo ma yacms cucmemal, 20e npucymcmeyem

Haubosee ebICOKasi meMnepamypa u ee Kosieb6aHusl.
Mo amoli npu4uHe oH 0co6eHHO nodeepxeH o6pa3zosaHUIO HaKUmMU.

M3BeCTKOBbIE OTMOXEHUS U LUNaM
XapaKTepusyTcs HU3KUM

KO3 PULIMEHTOM TEMNONPOBOAHOCTYU
(0,85 B1/m-K)). OHu siBnsitoTCS
n30nsiTopaMm 1 CUNbHO BRANSIOT

Ha TennonpoBOAHOCTb HarpeBaTenbHOro
3rNeMeHTa KOTOB 13 HepXXaBetoLen
cTanu, NocKombKy yXyaLarT
Tennonepenayvy Yepes CTEHKY
HarpeBaTeflbHOro arieMeHTa.
Mocnencteus:

» NS OCTWKEHUS aHaNOrMYyHOM
yCTaBKM TemnepaTypbl TpebyeTcs
fonbLue BpeMeHu.

»  [lononHuTenbHoe KOMM4YecTBO
I'IepBVNHOVI SHeprumn angd nonyyeHusa
aHanorn4yHoro Konu4ecTea TErnoThl
B Ter/ioHocuTesNe (Boga B KOHType
OTOMNMEHNS)

BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

CHUXXEHWME
TEMAOMNPOBOOHOCTHU
KOTNA

%
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TonwmHa cnos oTAoXKeHUM (MM)

Tennonepegaya B 3aBUCMMOCTUN OT TOMNLUMUHbI
Crosl U3BECTKOBbIX OTNIOXEHUIA UMK LLnama

1 MM

N3BECTKOBbIE OTITOXXEHUA
unnu wnam

s
(s

Tennonepegaya

BOOA 1 NPOBJIEMbI C EE KAYHECTBOM

BO3JEVICTBME HA LIMPKYNALMOHHBIE HACOCHI

NOCNEACTBWA ONA
LIMPKYNALMOHHBLIX

HACOCOB

O6pa3osaHue uzeecmkoebIX omJioKeHuli 8 mpyb6onpoeodax

CornacHo pesynsratam uccregoBaHusi
NPUCYTCTBME HAKMMW UMK LWnama
NPUBOAMUT K N3ObITOYHOMY NOTPEONEHMIO
SHEpPruy LMPKYNALUMOHHBIMU

Hacocamu. Takve faHHble crieqyet
paccMmaTpuBaTh B KOMMNeKce,
NPUHMMAasi BO BHMaHWE KONMYECTBO
LMPKYNMPYIOLLMX YCTPONCTB B yCTaHOBKE.
Hanpvmep: MHOrokBapTUpHbIA A0OM

C MHAMBUMAYaNbHLIMW cuCTeMamMm
OTOMMEHNS, C OGHUM LIMPKYNSALMOHHBIM
HaCOCOM Ha Kaxayto KBapTupy.

TonwmHa
cnos
OTNOXXEeHUMU
(MM)

Motepu
nop Harpy3komn M°";"'BHT°°T"

(M BOA.CT.)

noebiwaem nomepu nod Hazpy3kol, esiussem Ha aHepaornompebrieHue

UUPKYITAUUOHHO20 Hacoca.

MOTPEBJIEHNE
LUMPKYIALUMOHHbBIM
HACOCOM B 3ABMCMMOCTH
OT TOJILLMHEI CJ10A
OTNOXXEHNA

OHepronoTtpebnenuns (KBT-u)
160 Ol e e S e L L L P L

PR p===s=csscscosscccass Soosooos

1200 == === === s mmm s oo

MR ===scsssms <Seccosososssocoaas

8OO = - m - m s

600

0 0,5 1 15 2 2,5

TonuiMHa Cnos OTAOXKEHMUH (MM)

OHepro- PasHocTb
no-r(pe neHune 3Hepro-
KBT-y) notpeobneHus

Pacxoppbl
B rop,

0% 109,81 eBpo

36 % 149,26 eBpo

104 % 224,48 eBpo

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem



7 BOJA U NMPOBJIEMbI C EE KAYECTBOM

BOOA 1 NPOBJIEMbI C EE KAYHECTBOM
BO3OEVCTBWE HA PAOVIATOPbI

BO3LOEWCTBUE HA 3MEEBWKM

&

BITVAHNE
HA SMEEBUKUW

U3secmkoebie omioXXeHuUsi makxe Mo2ym obpa3oebieambcs
Ha Hapy>XHbIX MO8EPXHOCMSIX 3MEee8UKO8bIX
mens1006MeHHUKO8 8 eMKocmsix ¢ 6bimoeol 2opsiyeli sodoll,
npueoods K yxyoOuleHUr 3Hep203ghgheKmueHOCMU CUCMEM.

BO3OENCTBUE
HA PAOANATOPBI

CkonneHue wJama e paduamopax KOCB8EeHHO 8Jiusiem
Ha HOMUHaJIbHYHO MOWHOCMb U noebliweHue memrepamypbi
mernJsioHocumerss.

Mo pe3ynsratam mccrieqoBaHust MpUCYTCTBUE OTIOXKEHWIA CUSIBHO BIMSIET KO3DDPULIMEHT
BbISIBMEHbI 2 OCHOBHbIX MOCNEACTBUSA Ha KO3dUUMEHT Tennonepeaayn TEMJTOMNEPEOAYM
MPUCYTCTBUS OTNOXEHWIA LunamMa W, COOTBETCTBEHHO, Ha KONMNYECTBO
B paguartopax: TENMOThI, NpoXoAsLLen Yepes
p A p r V V p p o
S Corommionme nmoman 9 MM CTeHKy. CHIPKEHHE KoathULeHTa e
pat s OTIIOXKEHUS LWnama Tennonepeaayv NpUBOAUT K MOBbILLEHNIO
TennoobMeHa ¢ OKpyKatoLLmMm
BPEMEHU HarpeBaHus 1, COOTBETCTBEHHO, 100 f- == === m ===
BO3ZyXOM U1 nocregyoLlee nageHve 6
HOMMHanNbLHON MOLLIHOCTM. G K MOBbILLEHWIO SHEPronoTpedeHns. 80 - o .
» TloBbILUEHWE TEMMEPATYPbI —V ~ )
TENIOHOCUTENS A1t KOMMEHCaLMM RSO0 A OETT:
- - pagmatopa O
AEHUA HOMUHarbHOU MOLLHOCTU
B pesynbrate COKpalLeHus nroLaan D0
TennoobmeHa.
0
0 5 10 15 20

TonuwmHa cnos oTAOXKeHUM (MM)

MOBbILLIEHWME TEMIEPATYPbI CHWM>KEHUE
TEMJIOHOCUTEA HOMWHAJ/IbHOM
MOLLLHOCTM M3BecTkoBble
OT/IOXKEHUS
Bopa c TeMnepatypom 25 °C Boga c TeMnepatypoit 25 °C
TeMnepatypa % Poon © \a ® o v V
AQ)m=occsm=acsomsoossomoossoooosooooosoooo MO --=======-cccmmmmmmmm e e e e e m - < . ‘ . ‘
Y & { r — 5 N3BECTKOBbIE OTMOXEHNS]
10 | ggo==o===o=sscoscssossssososass
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Bopa ) Bopa ’
0 904 c TeMnepdTypon 75 °C c TeMnepatypou 75 °C ~
APqpoccomsscosasoasasoesasos Sossnsoaos
— ~,
L}
e, e | | =-15 %
o B O o KO3 PULIMEHT
10 3MeeBlK EMKOCTU ropsueli Boabl 6e3 N3BECTKOBbIX OTNOXKEHNI Tennonepenaym
604 (cneBa) 1 C OTNOXEHMAMM Ha BHELLHEN CTeHKe (CnpaBga).
sl g ..
0 50
0 50 100 150 200 0 50 100 150 200

BbicoTa Cosi WnaMa B HUXKHEN YacTh paauatopa (MM) BbicoTa Cosi WnaMa B HUXKHEN YacTh paaunatopa (MM)
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7 BOJA U NPOBNEMbI C EE KAYECTBOM
BINNAHME HA SIEMEHTbLI FPAOVPHA

[JononHutenbHbIe pacxoabl B roa:

Boqa:

AHanornMyHo, Npu TOMLLUMHE Crosi
BJ-I MH H M E HA N3BECTKOBbIX OTNIOXEHUIN 1 MM

CO CTOPOHbI TEMNI006MEHHMKa

N YNOTHEHUS NS MONyYeHust

ONIEMEHTbI FPAOUPHM
MOLLUHOCTb NpuaeTca yBenm4nTb

Ha 10 %.
OneKkTpoaHeprus:
10 npueeneT K 3Ha4YuTesribHOMy r r
PeanbHbil npumep nocsedcmeull Npucymcmeusi u3eecimKoebix NOBLILEHUIO PAaCXOAOB. + L JJ Q
omsioxKeHuli 8 KOHMypax 2padupHuU.
yp p p e B I) 0 B rog

O6wme gononHUTEnNbHbLIE
pacxoabl B roa;:

+ 2 6606
eBpPO

MpumMep rpagupHuU co credyoLMMm
XapaKTepUCTUKaAMM:

» Pa3HocTb Temnepatyp: 10 °C

» MouwHocTb: 560 kBT 0 0
» Pacxopn: 56 M3/
» Bpewms pabotbi: 10 u/cyTku, L
KPYTTOroAN4HO S — <
» TH: 25 °f
A
Infel SRRl RITale) 2 ey A 0
L/
. @
O
F «
) .
- e » :iiﬂt;%mynawmem B rpagvpHio BnoxeHus B paamepe okosno 1500 eBpo B roa (Ha 350 kr/
- roa) Ha peareHTbl A4NA NpeaoTBpaLleHns obpasoBaHuA

HaKUNW UCKNoYaT NpexaeBpeMeHHoe yXyaweHue paboTbi

obopynoBaHus. C y4eToM AONOSIHUTENbHbIX PacxonoB

B pa3mepe 2 000 eBpO B CBA3U C NPUCYTCTBMEM HaKUMNu
Ha NOBEPXHOCTAX 3JIEMEHTOB CUCTEMbI, 3TO O3HA4YaeT, YTO
BIIOXXE€HUS1 OKYNATCA yXe ¢ nepBoro ropa!

34 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM BnaunsHue kayecTtsa BOAbl Ha paSOTy KNMMMaTn4yeCcKmnx cMctem 35




7 BOJA U NPOBNEMbI C EE KAYECTBOM
BIMNAHME HA SIMEMEHTbI ATMAPATA OXTNIAXKOEHWA

[ononHuTenbHbIe pacxoabl B roa:

G @BPO
AHarnornyHo, Crow OTIOXEHUN Lirama
BJ-I Mﬂ H M E HA TOMWMHOM 1 MM Ha NOBEPXHOCTSAX TPyOOK OumcTka;
OXJ1aAMTENbHON YCTaHOBKN NpyBEaET
K 3HaYUTENbHBIM AOMOSIHUTESbHLIM + O O e B I) c’
ONEMEHTbI AMMAPATA

OnekTpoaHeprus:

OXNAXKOEHWS BB

lIpumep enussHUs oMyIoXKeHUl wama Ha 35ieMeHmabl

oxsiadumersnibHoli ycmaHO8KU. O6wue fononHuTenbHbIe
pacxoabl B roa:

+ 3 300
eEPO

Mpumep oxnagutenbHON
YCTaHOBKM CO crneayowmumMm
XapaKTepUCTUKaMM:

» Pa3HocTb TemnepaTtyp: 15— 10 °C

»  MouwHocTb: 500 kBT [MpycyTcTBME LINama oKasbiBaeT He TOMbKO
» OB6bem: 20 M? 9KOHOMMYeCKMii atheKT, HO Takxke
HernocpeACTBEHHO B/IMSET Ha yXyALIeHWe

. [0)
»  Bpems pabotbi: 50 % 3HeproachdeKTUBHOCTM Npubopa.

»  Kopposus nog oTrnoxeHusiMu LunamMa

Akcnnyataums: » PocTt 6akTepui
MpodumnakTnyeckne Mepbl C UICNONIb30OBaHMEM peareHToB

. 3 » Bpepg penytaumm (Te4n nnm HEKOPPEKTHas
o Beaer / ( ANA npeAoTBpaleHnMsa obpas3oBaHus Hakunu (Ha 100 kr) unm

TemMneparypa B roCTuHuulax, BGonbHULax

» Noarotoska: 0 eepo MTa) ycTaHoBKa ocBeTUTenbHoro ¢unistpa SoluTECH cooTBeTcTBYET
»  OnektposHeprus (90 KBT): 25 ThiC. »  LLym BO Bpems paboTbl BMNOXeHUI0 Ha cymmy 1500 eBpo (peareHT Ana npeaoTBpaLleHus
CBRC »  CokKpallleHne cpoka Cryx6bl 060py0BaHNs obpa3oBaHusa Hakunu) 3a 1 roa, YTO O3HayaeT, YTo nepuoa

OKynaemMmocTu COCTaBUT MeHee 6 Mmecsiues.
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7 BOAA U MPOBJIEMbI C EE KAYECTBOM
BOJA — 3AJTOI KOM®OPTA AJ1A MOJIb3OBATENA

o~ D HAKUIb

LiMpKynupylowme ycTponcTea

» HepocTtaTouHbIi Hamop (MpY HEAOCTAaTOYHOM MOLLHOCTY
LIMPKYNMPYIOLLMX YCTPOMCTB AMsi KOMMEHcaLUmmn notepb nog
Harpy3akom)

BOHA — 3A | I O r — lMapeHune TeMnepartypbl U NoBbIlLeHUe NYCKOBbLIX

TemMmnepartyp, T.e. NoBbIlLeHUe 3Hepronorpe6neHm|

KOM®OPTA OJ1A

[MOJIb3OBATEJIA <

Umo moxxem 6b1mb HenpusimHee, 4eM x0s100 8 dome uJsiu cnabbil
Hanop e00bI? PeweHueM amux HenpusimHbIX npobsiem Mmoxxem cmamb 0 ! 2
TonuwmHa cnos oTAoXeHUM (MM)
KoppeKkmupoeka 8005IH020 b6asaHca.

M3meHeHVsi B noTepsix Nof HarpysKoii B OTOMUTENbHOM KOHTYpe
MHAMBMAYyanbHoro goma, Tvn T3, @ 16/18 (Tonbko Tpybbl)

CeTH 6bITOBOro ropsiiero BogocHab)xeHus

LSTAM » Cnon Hakunu TonLwMHON 4 MM Ha TpybonpoBodax AMaMeTpom
PaguaTopbl 16/18 Mm noTepu nog Harpy3kon, YMHOXEHHbIE Ha 8
» CHWXeHVe HOMUHAMbHOM MOLLHOCTH » [lo Mepe yBenMYEeHNs TOMLMHbI CIIOS HAKWUMW NOTEPYU MOS,

Harpyskoun Bo3pacTatoT B pasbl

» [lpw TonwmHe cnosi Hakunu 6onee 5-6 MM — nroxas
LUPKYNALUA BoAbl

— cnabbI Hanop BoAbl B KpaHax

= yXyALleHne TensioobMeHa ¢ OKpy)KatoLLen cpegon
» MoBbllWeHVe TeMnepaTypbl TENIOHOCUTENS
= coKpalleHve nnoLaam tennoobmMeHa

— HepaBHOMEpPHOe pacnpepeneHue Tenna
J (M BOA. CT.) J (M BOg. cT.)

0+ 0
1 2 3 45 6 7 8 9 1 2 3 4 5 6 7
TonlMHa CNos OTAOXKEHMUIM (MM) TonuMHa CNOS OTAOXKEHMM (MM)
M3mMeHeHNs perynsipHbiX noTepb MN3MeHeHus1 perynsipHbIx notepb

MO Harpyskoii BO Bpemsi otT6opa nop Harpy3kow B KOHType

NOABEAEM UTOTI

HAKWUIb NN LLUJTAM

= NMAOEHWE TEMIMEPATYPbI B MOMELLEHNA
+ CJTABbIM HATIOP BO/b!

38 BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem 39
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7 BOAA U MPOBJIEMbI C EE KAYECTBOM
BOJA — 3AJTOI BHEPTO3®PEKTUBHOCTU

BOOA — SAJIO
OHEPTOO3PPEKTUBHOCT W

U3-3a eslusiHUSI u3eecmKo8bIX OMJIOXeHUU U wJiama Ha ceHepamopsbl,
UupkKynupyrowue u usjiy4arowue mersio ycmpoacmea MoXxxem
CHU)>XambCs 3Hepeoad)d)ekmueHocmb cucmembl 8 Uesiom.

LLJTAM

Papuartopbl

|_|0Tepl/l MOLLIHOCTHU (OTCyTCTBI/Ie Tensa B HWXKHEN CeKLI,I/II/I).
,D,J'Iﬂ OOCTMXEeHNA TeMnepaTtypbl YCTaBKU:

» JInbo noBbILeHVE pacxoda TENOHOCUTENS Yepe3 PaanaTopbl
(OTKPbITb BEHTWUMbL/TEPMOCTAT),

»  Nn6o MoBbILEHNE TEMMNEpPATypbl TENJIOHOCUTENA — B obounx
cly4yasix noBblillaeTcsa 3Hepron0Tpe6neHMe.

KocBeHHOe Bo3feicTBME Ha paboTy KoTna

» [loBblleHNe BbIXOAHOW TeMnepaTypbl KOHTYpa = MOBbILLUEHNE
TemnepaTypbl 06paTHOro KOHTypa (HECMOTPS Ha ONTUMK3ALMI0
KOHZEHCaLMN Npu HA3KOW TemnepaTtype 06paTHOro KOHTypa)
—CHMWXeHue acpcpekTnBHOCTU KoTna. MocneactBus: - [ina
KOMMeHcauun ymeHbLleHUa nrowanu TennoobmeHa HeOGXO,D.VIMO
MOBbICUTb TEMMepaTypy Ha 7% npu TONLWMHE cnos Hakunm 50 MM
1 BbicoTe pagmatopa 600 mm - Be3 BogonoArotoBky NpoBeaeHne
paboT no yaaneHuto Wwnama Heobxoammo kaxaele 4 roga (65 eBpo
Ha 1 paguatop)

LLUJTAM + HAKUIb

HarpeBaTefibHbIM 2NeMeHT

» YxyglweHue TennoobmMeHa Yepes CTeHKy —
yBenuuyeHne BpeMeHU HarpeBa — NoBbILLIEeHUe
3HepronoTpebnexHms (Npu TonwMHe cnos
M3BECTKOBbIX OT/IOXKEHMHU UK WnaMa 1 MM)

LiMpKynupyioLmue ycTpoucTea

» TloBbllLEHME NOTEPb MOA, HAarpy3Kon —
noBbiLIeHKe 3HepronoTpebieHus

HAKWIb

3MeeBUKH

» [MageHue koadbduumeHTa Tennonepeaayn
— yBenuyeHne BpeMeHU Harpesa —
AOMONHUTENbHOE 3HepronoTpebneHne

NOABEAEM UTOI

HAKWIMb U LLUJTAM
= CHMXXEHUNE SODPEKTUBHOCTU OBOPYOOBAHNA
+ MNOBbILLWEHNE SHEPIOMNOTPEBJIEHNA

BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem
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7 BOJA U NMPOBJIEMbI C EE KAYECTBOM
BOJA — 3AJIOI AONTOBEYHOCTW OBOPYOBAHUA

BOOA — SAJIOI
OOJIFOBEYHOCTU
OBbOPYOOBAHWA

lMpucymcmeue wnama u HaKUNuU makxe ompaxaemcs Ha CpPoKe
cnyx6bl 351leMeHmoe cucmeMbl U cucmeMbl 8 UesIoM, npueoost
K 3Ha4YumeJsibHbIM ¢hUHAHCOB8bLIM 3ampamam.

LLJTAM

LiMpKynupyiouime ycTponcTaea

» TBepAble YacTuLbl B MEpPeKayvMBaeMoii cpeae = abpasnBHoe
noBpeXxaeHne o6opynoBaHns — paspyLueHue 31eMeHTOB
Hacoca, HanpuMep, paboyero Koneca

HAKWIMb

LiMpKynupyioLme ycTporcTBa

» 3mMeHeHuns nonepeyHoro ceveHns Tpy6 = NoBbILLEHWE NoTePb
NoA Harpysko — siBfieHMe KaBuTauum (obpasoBaHue
ny3bIpbLKOB Mapa, KOTopble CXJoMNbIBalOTCA Ha paboyem
Konece, Unuv ABNeHUsi, BbI3BaHHOTO OTCYTCTBMEM Hanopa
Ha 3abope, 06a U3 KOTOPbIX OKa3bIBalOT pa3pyluatoLlee
BO3/eHNCTBUE Ha Hacoc)

BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

LLJTAM + HAKUIb

HarpeBaTeanblﬁ dNIeMeHT

» [Npobnembl ¢ ka4ecTBOM BOAb! (>KeCTKasi BOAA, CILLKOM
BbICOKasi YacToTa unv obbem Josanpasky, Wnam u 1.4.) —
lMoBpexneHne obopyanoBaHue (gedopmaLmm, CKBO3HOe
paspyLlieHne Tpy6oK Unu aneMeHToB 06MEHHUKOB U T.4.)

» Cnon n3BeCTKOBbIX OTIIOKEHUA UMW LLfaMa TOMLUHOM 2 MM
= MOBhLILLEHWE TEMMNEPATYPLI MOBEPXHOCTU HarpeBaTeribHOro
arieMeHTa — BbIX0A HarpeBaTesNIbHOro afnemMeHTa
13 cTpos (oAHa M3 HaMGonee YacTo BCTpeYvaroLmxcs
npoo6nem Ha npakTuke)

BITMAHUE WWITAMA N HAKUTIN HA OBCJTY>KMBAHUWE KOHTYPA
[MPAKTUYECKWI NPUMEP: YOAEHVE LUMAMA 13 OTOMUTENIBHOMO KOHTYPA ]

+OnucaHue obpabaTbiBaeMbIX yCTaHOBOK CNoCcob YOANEHUA
(8-ataxkHoe ochucHoe 3aaHne, Tennosasi NOACTaHLWS) LUTAMA

» 1 nnacTuHYaTbIi TENTO0OMEHHUK » BocctaHoButenbHasa obpaboTka

» 1 raBHbI NEPBUYHBIN KOHTYP, NUTaroLWmin 1 » [wnaponHeBmaTnyeckas NpoMbIBKa
NIacTUHYaTbIA TENTOOOMEHHUK » TexHUYeckuin ocTaHOB Ha 9 oHeNn
1 peBepCuBHbI KOHTYp Tennoro nona, 1060 n » [podunaktuyeckas obpaboTka
1 KOHTYP NMPUTOYHO-BLITSXKHOW YCTaHOBKM (18)

» 1 BTOPWUYHBLIN KOHTYP (paguaTtopHble naHenu), 9610 n

Pac4yeTHbIn 06eM — npubn. 10 M3

OBLLUAA CYMMA - 9000 EBPO BE3 HAC

FogoBow GrogkeT Ha NnporpamMMy npodunakTuku, ecnu 66l oHa 6bina
peanu3oBaHa, coctaBun 6b1 3000 eBpo.

NOABEAOEM UTOTI

HAKWIb NN LLJTAM

= COKPALLEHME CPOKA CJ1Y>Kbbl KOTJ1A

+ MNOBbILLEHNE 3ATPAT HA OBCITY>XKMBAHUE
(3aTpaTbl Ha BbI3OB PEMOHTHUKOB U TEXHMKOB)

BnaunsHue kayecTtsa BOAbl Ha paGOTy KNMMMaTn4yeCcKmnx cMctem
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3AKNIOYEHUE

BnaunsHue kayecTtsa BOAbI Ha pa60Ty KNUMaTU4YEeCKUX CUCTEM

BJIMAHWME MPOBJIEM C KAHECTBOM
BOAbl HA KITMMATUYECKUWE CUCTEMDI

HapyweHnus 6anaHca Bogbl BNUSIHOT Ha KOMMOPT A7st
rnosib30BaTensi, 3HeproathEKTUBHOCTb U CPOK CITYXKObI
obopyaoBaHus.

,El,ame B Hanbornee MWHHOBALIMOHHbIX YCTAaHOBKaX Takme
HeOOoCTaTKu MOryT NpuBeCcTu K MOJSTHOM OCTaHOBKE
CUCTEMbI U CTaTb I'IpVI‘-IVIHOI7I MNOBbILLIEHNA pacxoaoB

Ha 3Hepruo n OGCJ'Iy)KVIBaHVIe. CyLLI,eCTByeT nniib ogHO
peLleHne — HENPEPbIBHbIN KOHTPOSb U NogaepKaHne
Hagnexawlero kKa4ecrtsa BoAbl B KIMMaTUYECKUX
cucrtemax.

Bopa Takke urpaet porb npu oLeHKe XU3HEHHOTO
LMKIa cUCTeMbl, NPUYEM AaHHasi OLeHKa CTaHOBUTCS
3TaroHoOM B NpeaaBepun NpUHATUS Bo PpaHLumm
pernameHTa RE2020. Nocne peanusauum
COOTBETCTBYIOLLEN TEXHOMOTMU B 30aHUsIX ee
obcnyxvBaHWe 1 aKcrnyaTauus BCKOpe CTaHyT
Henerkom Nnpobnemon.

[I-6 BnusaHve HapyweHun 6anaHca
BOAbI HA KNMMaTUYECKME CUCTEMDI

ll-8 OKcnepT B BO4ONOATOTOBKE

50 Bopa — Hawa muccus

BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem
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l 3AKNMIOYEHUE
k BIMNAHME NMPOBJEM C KAHECTBOM BO[ibl HA CETW OTOMNEHNA N TOPAYEIO BOOOCHABXEHWA

BITVIAHWE MNMPOBJIEM
C KAHECTBOM BObl

HA CETU OTOIJIEHUA
N TOPAYEIO

BOOOCHABXEHWA

39mo He o3Hayaem, ymo HapyuweHusi 6anaHca 800bl HEU36EXHblI.
BHe 3asucumocmu om kayecmea e0o0bl U yesel ee UCMOJIb308aHUsI
cyujecmeyem MHO)ecmeo crnocoboe 8000rmM0020MmMoeKuU.

NOABEAEM UTOTI

HapyLweHust 6anaHca Boabl B KNIMMATUYECKNX
cucTemMax npuBOOAT K CIieayoLuM MocrnencTBusaM:

» CHWXEHUE KOM®DOPTA AJ11 nonb3oBaTens

» TMOBbILWEHUE aHepronoTpebneHns

» COKPALLUEHUE CPOKA CNY>XBEbl o6opyaoBaHus

CornacHo pesynsratam UccrnefoBaHus, Wam

M Hakunb MMEIT MHOXECTBO NocneAcTBUIA Ans

paboTbl oTonMTenbHOro o6opyaoBaHus:

»  noBpexaeHve TennoobMeHHNKOB

»  PUCK 3aCOPEHUs BeHTuIew

»  CHWXEHWe CKOPOCTM paboTbl LUPKYIUPYOLLNX
YCTPOWCTB U PUCK BbIXOAa U3 CTPOS

»  wym ot Tpy6onposoaoB

»  13BbITOYHOE NOTPEGNEHNE SHEPTN

»  CHWXeHune KOMCbOpTa ANA nonb3oBarend

L6 BnaunsHue kayecTtsa BOAbI Ha paGOTy KNMMaTU4yeCKmnXx cMcTtem

MpumeHeHne noaxopsLiero cnoco6a BOAONOATOTOBKU o6ecneynT
peLueHMe onucaHHbIX NpobneM u 3awuty obopyaoBaHus:

»
»
»
»
»

onTnmaribHasa pa60Ta CUCTEMBbI OTOMJ1EHUA

,Cl,OCI'aTOLIHI:II\/JI pacxon BoAbl B KBAPTUPHbIX TOYKax 0T6opa

CHMXXEeHMEe 4YacCTOoTbl OTKa3oB 060pyLI,OBaHI/|9| N PUCKa OCTaHOBa KOTJ10B

oLyLlieHUe Bnarononyyus B fome

KOHTPOJb 3aTpaTt Ha SHEPruto, CBA3aHHbIX C Nosfib3oBaTtendamMmmn

lMoproToBKa Takke 3HaYMTENbLHO

C

OKpauwlaeT 3aTpaTtbl Ha OGCHy)KVIBaHVIe.

Mpumep cToMmocTn pemMoHTa

n
4]
n
B

OBpeXAeHUN, BbI3BaHHbIX LLJIaMOM
NU U3BECTKOBbIMM OT/IOXKEHUSIMMU

O CPaBHEHMIO C rofA0BON CTOUMOCTBIO
0AO0NOArOTOBKM.

MpnbnunanTenbHbIN 3KOHOMUYECKUIA D DEKT
yuiepba OT OTNOXEHWUI Nama U Hakunm
TOMLUMHOW 1 MM Ha KONJIEKTUBHOE OTOMMEHNE
30aHusi B COBMECTHOM BnageHumn Ha 30 kBapTup
RT 2005 (B BepxHer CaBowie) B roq

eHepaTop: HarpeBaTenbHbIN

1320 eBpo
3NemMeHT

LIEHA MO KATAJIOI'Y 3a BOAOMNOATOTOBKY
NpU KONNEKTUBHOM OTOMSIEHWUMN 30aHUS

B COBMECTHOM BnageHum Ha 30 keapTup
RT 2005 (B BepxHen CaBovie)

3anpaBka ymsiruutens 1200
BOAbl + CHETUMK eBpo

4 UMPKYNAUMOHHBIX Hacoca 4 x 40 = 160 espo

yaanexue wnama 1
pa3s B 4 ropa (65 eBpo
Ha pagwaTop)

2500 eBpo

CpepctBo Solutech

Protection 600 espo

OcBeTnnTeNbHbIN DUNLTP 900 eBpo

CTOMMOCTb B rog, 3980 eBpo

BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem

2700 eBpo
T.€. 270 eBpO B rof nNpu cpeaHem cpoke
cnyx6bl cuctembl Bogonoarotosku 10 net
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[ | 3Awmouenme
F | SKCMEPT B BOOOMOOrOTOBKE

BOOA - HALLA CTUXUA,

HALLUA CMNELMATIM3ALINA

Hawa komnaHusa 3aHMmaercs Ka4yecTBa BOAbl AN1S LLMPOKOIO crnekTpa
nccnefoBaHUsAMU U paspabotkamu 3agad. Mbl npegnaraem LUMPOKUN

BO BCEX HarnpaeneHusx B cpepe acCOPTUMEHT NPOAYKTOB U YCNyr ANA
BOJOMOATOTOBKU Y)XX€ B Te4EHNE MHOTUX vnbTpaumn, ymsaryeHus, aeanHdekumm
necatunetuid. Moutn B Nobom mecre, (ynbTpadmoneT, 030H Xnop ANOKCUA),

B KOTOPOM €CTb BOAA, NPUMEHATCA 3aLLUMThI OT M3BECTKOBOIO Harera,
pelleHnda BWT. Hawwu cneunanuncTbl obecconuBaHus MOpCKOl7I BOAbl,
HenpepbIBHO paboTaroT Hag obpatHoro ocmoca 1 np.

pa3paboTKOW NPOLIECCOB U NPOAYKTOB
nns obecneyeHns onTUMarnbHOro

HEMHOIO LULM®DP

OKCMNEPT
B BOOOMNOAIOTOBKE

B nrobom mecme, 3aHUMasicb J1106bIMU Oeslamu, Hacnaxodalimechb
eodoli, 1o020moesieHHOU ¢ noMouwbro peweHuli om BWT.

NQ l B EBI)OI-IG B obnactu

BOAOMNOArOTOBKU

Padotaewm B 25 ...

3 9 0 o COTPYOHMKOB BO BCEM MUpe, B TOM 4YUcne

Komnanusa BWT (Best Water Technology) 3aHnmaeTcs pa3paboTkoi nepeaoBbIx 580 Bo dpaHLUN
NpoAyKTOB, 060pPYyAOBaHUS, TEXHOMNOMI 1 yCryr B 06r1acT BOAONOATOTOBKY.
lpynna komnaHuii exxeaHeBHO obecneunBaeT 6€30NacHOCTb, MMIMEHY U 300POBbE

- l‘ ncecneanoBaTtesibCKuUX LeHTpa
MUNIIMOHOB n0Tpe6V|Tene|/| no Bcemy Mupy.

BWT obnagaeT o6wmpHbIM NOpTdONMO NPOAYKTOB U YCITYr: CUCTEMBI —
(vnbTpaummn, BogoyMsrauTeNu, NpoayKThl Ans Ae3nHdekumm (ynbTpaduvoner, I NpeAnPUSTHI

030H, IMOKCWA X/I0pa), 3allnTa OT 06pa30BaHMs M3BECTKOBOrO HaneTa,
l L’L’ I) OT I 9 L5 S eBpo

obecconmBaHne MOPCKOM BOAbl, CUCTEMbI 06paTHOrO 0CMOCa, NMPOU3BOACTBO
OYULLIEHHOW BOAbI ANS (hapMaLeBTUYEeCKON NPOMBbILLIIEHHOCTU U T.A4.

Bce npoaykTbl 1 npoueccel BTW otnuyatotca aheKTMBHOCTbHO,
SKOHOMUYHOCTBIO U 9KONMOTMYHOCTbHO.
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l B 3AKJ/TIONMEHME
HALLA M/CCWA — BOOA

L7151 BAC W HALLIEM MJTAHETbI

Haw pesus — «For you and Planet
Blue» («[dns Bac n Hawen nnaHeTbI»)
3akntoyaeT B cebe cytb muccumn BTW,
a UMEHHO, OTBETCTBEHHOE OTHOLLEHWE
K YOOBNETBOPEHMUIO MOTPEOHOCTEN
YerioBeka v coxpaHeHuto 3emnu

KaK YHUKarbHoW cpeabl 0buTaHus.

Komnanua BWT xopoLuo noHumaet
BbICOKYI0 OTBETCTBEHHOCTb €€ POonu

1 UCMOSb3YET SKONMOrMYHbIE CMoCcobbI
OYNCTKM, 3aAeICTBOBAHNS U COXPaHEHUSI
HEeBOCMONMHUMbIX UCTOYHUKOB BOApbI

no BCeMy Mupy.

HALLA MUGCUS —
BOOA

Boda umeem nepeocmeneHHoe 3Ha4YeHuUe
0515 yesioeeyecmea u rniaaHemal.

[pynna komnaxnun BWT, eBponerickuin nuaep no BOAONOArOTOBKE, Npeanaraet
CBOM HOY-Xay MPOeKTHbIM 610p0, MOHTaXHbIM OpraHu3aumsM, NpoeCCUoHanbHbIM
NPOMbILLIEHHBIM OpPraHn3aumsaM, MyHULmMnanbHas nHgpacTpykTypam

1 PU3MYECKMM nuuam. Hawm TexHonorum n nHHoBaumm obecneunBaroT peLleHunst
B obracTv BOAOMNOArOTOBKM, MakCUMarnbHO yAOBMNETBOPSOLLME NOTPEOHOCTM
notpebuTenei, Npu 3TOM NOBbILLAKOLLNE TUTMEHNYHOCTb, 6€30MacHOCTb

N KOHTPOIb 3HepronoTpebneHus, Ha cnyxbe y 3ApaBoOXpaHEHUS U OKPYXatoLLEN
cpenpl.

50 BnaunsHue kayecTtsa BOAbI Ha paGOTy KNMMaTU4yeCKmnXx cMcTtem BnaunsHue kayecTtsa BOAbl Ha pa60Ty KNMMMaTn4yeCcKmnx cMctem 51




DBWT

BWT ®dpaHumsa

103, rue Charles Michels, F-93 200 Saint-Denis

= bwt@_bwt.fr

i
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FOR YOU AND PLANET BLUE.

B coTpyaHuyecTse C
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