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KoMnaHus
«Kopan»

OpaHo M3 nuavpyowMx npeagnpusatui Poccum B
Tensio-aHepreTuke u sHeprocébepexeHum.
MpounsBoacTBO 3Heprocbeperarowen apmaTypbl nNo
NaTeHTHbIM pa3paboTkaM CO6CTBEHHOro
NPOEKTHOro MHCTUTYyTA. NMocTaBka KOTENIbHOro
o60pyaoBaHMSA U KOMIJIEKTYHOLMX BERYLLNX
MMpPOBbIX NpousBoauTenen. CtpoutenbCcTBo
06beKTOB TeniorasocHab)xeHuns. Komnavusa
"Kopan" obnapaer BceMu Heo6xoAMMbIMMU

pa3pelinTesibHbiMU AOKYMEHTaMU U JIMLIEH3USAMMN.



roga CywecTesyeT KOMMNaHus Ha pbiHKe 3¢ PeKTUBHOro

3Hepr006ecneHeHm| U aBTOHOMHbIX UCTOYHUKOB TenJia U JHepruu.

64 000

u3penui BbiNyLLEHO B NpOU3BOACTBEHHOM LeEXe,

B OCHOBHOM 3Heproc6eperatoweit apmatypbl «<Kopans.

KOTe/IbHbIX U MUHK-TIC CNPOEKTUPOBAHO, NOCTPOEHO

M YCMEeLHO 3anyLleHo B 3KcnayaTaumio no sceit Poccun.




NMpou3sBoAcCTBO

lpynna Komnanmit «kKopan» — oteyecTBeHHbI1 NpOU3BOAUTEND
KQ4yeCTBEHHOrO TENJI03HEepreTM4YecKoro 060pyaoBaHuUs.
KoHpaeHcaToOTBOAUMKM U PErynaTopbl TeMNepaTypbl BOAbI
«Kopan» 3apekoMeHao0Banu ce6s, Kak HaaeXXHOEe OTe4YeCTBEH-
Hoe 3Heproc6eperatouiee 060pyaoBaHMe C LLEeHOW B pasbl
HuxKe aHanoroB. K pazpaboTaHHbIM NPOEKTHbIM UHCTUTYTOM
M3AeNUAM TaKXKe OTHOCATCA: XONOAUNbHUKM O0T6opa npob,

¢$buUnbTpbI, CENapaTopbl U rPA3EBUKM.



MepenBuXHbIe KOTENIbHbIE YCTAHOBKM, MPeAHA3HAYEHHble
ANA OTONNEHUA U ropsYero BOAOCHAGKEHUSA, KOMMIEKTY-
toTca Ha nnowaake CrpoutenbHoi Komnanuu «Kopan»
noA HYXXAbl 3aKa3uuKa. Buabl Tonnmea: npupoaHbIi

M CKMKEHHDIN ras, Au3enb, MasyT, HedTb, yronb, 4pOBa,
nennetbl. ABTOMaTM3UpOBaHHbIE KOTE/bHbIE 06ecneunsa-
10T 6ecnepe6oiiHy0 aBTOHOMHYIO pa6oTy, NOCTaBNAIOTCA
€O BCEi CONYTCTBYIOLEN AOKYMEHTauMel. OnbIiT KOMNaHUK
HaCYMTbIBAET YCNELWHbIA 3aNyCK AECATOK KOTENbHbIX B roj,

mouwHocTbio oT 100 kBT oo 80 MBT.







KOHAEHCATOOTBOAUUKMU

CnyxaT o118 HenpepbIBHOro OTAEJIeHUs1 KOHAeHcaTa oOT
NnapoBOAsSIHOW CMecH, a TaKXXe 0TBoZa Bo3ayXa U3
Tensi006MeHHMKa. MpegoTBpalleHMe NMPOCKOKOB napa
ob6ecneunBaeT MaKCMMaJibHYIO Tensonepepavy

B npoueccax Tensioo6mMeHa. OCHOBHbIMU NpenMMyLLeCTBaMM
KOHAEHCaTo-0TBoAuYMKOB Kopan aBnsoTcsa maeanbHoe
COOTHOLUEHME LleHa/KauyeCcTBO, a TakK)Ke BbICOKUWU CPOK

cny»6bl Npy He60/1bLLWOM CPOKEe OKYNaeMOCTH!.

NMonnaBKoOBbIe
PKINM-PH, PKnN

TepMocCTaTUYECKMUEe
PKAON, PKA

TepMoaAMHaAMUYECKHUe
45¢c13HX, 45HX13HX




PEryndTopPbl
TEMNEPATYPbI BOAbI

NMpepHa3HauyeHbl A4S aBTOMAaTUUYECKOro noaaepXaHus
TeMnepaTtypbl ropsiuero BoAo0CHabxeHus, TeMnepaTypbl
ob6paTtHOM BoAbl B CUCTEMaX NMPUTOYHOW BEHTWISILLUM U
CUCTEeMaxX OXJIAXKAEHUS TEXHOJIOrMYecKoro o6opyaoBaHus.
Perynatopbl o6ecneunMBaloT paunMoHasbHoe notpebne-Hue
Tenna, CHWxas ero nepepacxoa oo 50%. Paborator 6e3
BHELHUX UCTOYHMKOB 3HEPrumn B CUCTEMAX OTKPbITOro U
3aKpbITOro TenJIoCHa6-xeHus. Perynsatopbl oTIM4aAOTCA
aBTOHOMHOW aBTOMaTUuYeckon pabo-Toun, oTCyTCTBUEM
NMUTaHUA OT UCTOYHUKA IJ/IEKTPO3HEPrun, TOUHOCTbIO
nopaep)xaHusa TemnepaTtypbl. Cpok cny)x6bl perynsitopos

TeMnepaTtypbl BOAbl — He MeHee 10 ner.

XUAKOCTHbIe
PTBX ucn. 1-6, PTB-2P,
PTB-3, PTBk-2, PTBk-3
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XxonoansibHUKU OTBOPA INMPOB

MpeaHasHauyeHbl A8 oxnaXkaeHus oTébupaemon cpeabl —
NapoBOAsSIHOW CMECH — C LieJ/Ibi0 XMMMYECKOro aHannsa
KOMMNOHEHTOB napa v Boabl. COCTOAT U3 Kopnyca, naTpy6kos
M 3MEEeBUKOB, CHab)XeHHbIX WTyLuepaMu C pe36oil.
MpocToTa KOHCTPYKLUMMU U JIEFKOCTb B 06CNY)XUBaHUMN
NO3BOJIA-IOT NPUMEHATb X0JI0AUJ/IbHUKK O0T60pa Npob

«Kopan» B NNHO6bIX npoun3-BoACTBEHHbIX CXeMaXxX.

OAHOTOUYEYUYHDbINA ABYXTOUYEUYHbIA
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CEMAPATOPbLI BO34YXA

Cnyxat gnsa oraeneHms sosayxa us cucremol 'BC no
HeHTpo6exHoMy npuHumny (SAC). MakcuMmanbHas
TeMnepatypa — 110°C, naBneHue 10 6ap. CenapaTtopbl
NPUMEHSAIIOTCA B 3aMKHYTbIX CUCTEMaX OTOMJIEHUS U
KoHAMUMOHUpoBaHusa. SAC uMeeT TaHreHumanbHoO
pacnono)eHHble naTpybkun, 6narogaps KOTopbiM Boaa B
HEM 3apKy4YMBaeTCsl U NPUIKMMAETCA K CTEHKaM, NO3BOJIfA

oTAEeNATbCA BO3AYyXY.

dnaHueBbin / noa NpUBapKy
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’PA3EBUKU

FpsiseBUKN abOHEHTCKME NMPUMEHSIOTCA Ha TpybonpoBoaax
CUCTEM OTOIJIEHMUS, XOJI0A4HOI0 U ropsivuero
BOAOCHa6)XeHns, B TENJ1I0BbIX NYHKTaX A
npeAaBapUTeNIbHOW OYMCTKM NOCTynarowei Boagbl OT
B3BELUEHHbIX YaCTUL U MEXaHUUYECKUX NPUMeCcen.
YnasnmBaHue 4acTUL BHYTPU BEpPTUKaAJIbHOIO rpsiseBuKa
MPOMCXOAMT C NOMOLLbIO ceTHaToro (punbTpyrowiero
3/1IeMEHTA, U3roTOBJIEHHOI0 U3 Hep)XaBeroLen cTanm
12x18H10T.
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K

®UJIbTP LEHTPOBEXXHbIW

®unbTpbl LeHTpob6eXcHble yaansaoT
MEJIKOKPUCTaJIJINYECKYIO B3BECb, 06pa30oBaHHYyI0 noa
BO3J1eiCTBMEM HEXMMUYECKOW 06paboTkm Boabl, a
TaKOKe WiaMa U Apyrux TBepabix 4acTvl pa3sMepoMm oT
5 MkM. [leit-cTBMe (hunbTpa OCHOBAHO Ha pa3paesieHnn
B3BECU M NpoTeKalolen NAKoCcTr, obnaparowmx
pa3/IMyHOM NJIOTHOCTbIO. PaszaeneHme npoucxoauT noa
BO3[1eiCTBMEM LLeHTPO6eXXHON Cunbl Ha TBepAable
YacTuulbl NPY TaHreHUMasbHOM BXOAe NOTOKa npwm
NOBbILWEHHOW CKOPOCTH C paAnasib-HbIM YCKOPEHUeM
BHYTPM KOpnyca. 3arpA3HeHUA CKanimBaloTcs B
HMXKHEW YaCTU Kopnyca, OTKyAa pPeryisiTopHo Win

LUMKJIMYECKM YAANAIOTCA.
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®J1IAHLUbI

MpucoeanHuTenbHblie iaHubl TPY60NPOBOAHOM
apmartypbl FOCT 33259-2015 npeaHa3Ha4yeHbl Ans
coeAuHeHUs cucTeM TpybonpoBoaoB Mexay cobou, a
TaKKe AJIf NPUCOeANHEHUS X K pa3HOMY 060pyaOBaHUIO
(Hacocam, 3aABMKKaM, K/lanaHaM), EMKOCTSAM U
annapartam. CoeguHeHue pnaHues Apyr C APyroM

NpoM3BOAUTCA C NOMOLLbIO LUNUAEK, 60NTOB, raek wamnb6.
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SAABVNXKU

Cny)xar ans NosIHOro NepeKkpbITUsS NOTOKA XXUAKUX U
ra3oo6pasHbix cpea B 4ONYCTUMbIX Npeaenax AaBieHUs U
TeMnepaTypbl, 3aWmTbl 060pyAOBaHUA OT HEAONYCTUMOIO
npeBbllEeHUs YCTAaHOBJIEHHOr 0 AaBJ/ieHMs,
aBTOMaTUYECKOro npeaoTBpalleHns o6paTHOro NoToka
pabouei cpeabl B Tpy6onpoBoaax, nepepacnpenesieHns
notoka pa6oueii cpeabl no Tpyébonposoaam u
CMeluMBaHUA NOTOKOB cpen B TpybonpoBoaax

Pa3/IN4YHOro Ha3Ha4eHus.
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3ATBOPbDI

Mcnonb3yroTcs ANA NOJIHOMO NePeKpPbITUS NOTOKA XUAKUX U
ra3oo6pasHbix cpea B 4ONYCTUMbIX Npeaenax AaB/IeHUsA n
TeMnepaTtypbl, 3aWuTbl 060pyaOBaHMA OT HEAONYCTUMOIO
npeBbilEHNs YCTAaHOBJIEHHOIO faB/IEHUsS,, aBTOMaTU4YE€CKOro
npeaoTBpalleHus obpaTHOro notoka pabouen cpeabl B
Tpy6onpoBoaax, nepepacnpeneneHns notoka pabouen cpeabl no
TpybonpoBoaaM u cMeluMBaHUS NOTOKOB cpen B Tpybonposoaax

Pa3/IN4YHONo Ha3Ha4eHuA.
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KPAHbI LLUAPOBBbIE

LlapoBo# KpaH npeacraBnsier coboii 3anopHoe
YCTPOMCTBO, KOTOPOE NOJIHOCTbIO NepeKpbiBaeT NoToK
pabouei XxmMaKocTH, HaxoasaLencs B Tpyéonposoae.
LLlapoBble KpaHbl YCNEewWHO UCNOoJb3YHTCS B HE(TAHbIX
M rasoBbixX Tpy6onposoaax, XopoLlO 3apeKOMeHA0BaJIU
cebs B paboTe c arpeccMBHbIMU CpeflaMM, a TaKKe B
cUcTeMax ropsiuero M XxosiogHoro BoAocHab)xeHus,

KaHaJindauunm, otonmtesibHbiIX KOMMYHUKaUNAX.

=
-
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NpoeKTUpoBaHMUe

MH)XeHepbl 1 NPOEKTUPOBLLMKM C BbICOKOWU KBaIMGUKaLMeNn.
Cpeaum 60ratoro onbiTa BbIAENAIOTCA NAaTEHTHbIE pa3paboTKu
3Heprocbeperaiowein apmatypbl «kKopan» u KotnoB «YpaH»,
peanusoBaHHble NPOEKTbl KOTeNbHbIX U MUHU-TIC. OKa3biBa-
€T YCNyru CorNlacoBaHuUs, UHXXMHUPUHTOBOTO CONPOBOXAEHUS,
3HeproayauTa. O6napaer BceMu Heo6xoAUMbIMM paspelue-

HUAMU U JIMLLEH3UAMU Ha NPOEKTUPOBaHUE.
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MpeanpoektHaa  [lpoekTupoBaHue Buab! yenyr
npopaboTka KOTe/IbHbIX

e C60p MCXOAHBIX AAHHBIX ANS
NpoeKTUPOBaHUSA

 Pacuet notpe6HoOCTH B Tenne
1 Tonamee

e CocTaB/ieHMe TEXHUYECKOro
3apaHua ans paspaboTKu NpoeKT-
HO U paboueli AOKYMEHTaLuK

e MlonyyeHne NMMHUTOB Ha ras

AN ra30BOM KOTeNIbHOM

* PaspaboTka npoeKTHOI 1 pabouei
AOKYMEHTaLMKU ANsi BOAOrpeinHbIX
M NApOBbIX KOTE/bHbIX HA NPUPOA-
HOM rase, XXMAKOM 1 TBEpAOM TON/UBE

« [poeKkTMpoBaHUe TENNOBbIX NYHKTOB

¢ [lpoeKT Ha TexnepeBOOpPYXeHUe

° npoeK'r Ha PEKOHCTPYKUUIO
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* [lpoekTupoBaHune
HapY)XXHbIX ceTen

« CornacoBaHue NpOEKTHOM
AOKYMEHTauuu

e ABTOpCKMI4 Hap30p

» TexHUuecKoe conpoBOXAEeHUE
NpY NPOXOXAEHUU IKCNEepTU3
A0 NONy4YeHUs NOJIOKUTENIBHOIO

3aK/Il04YeHus



CTtpouTtennCTBO

MoppasaeneHue, BbINONHAWOLWEE CTPOUTE/IbHbIE PaboThbI

B Yp®O u 3a ero npepenamu. PepepeHumm HacuMTLIBAIOT COT-
HU NOCTPOEHHBIX KOTeNbHbIX U MUHN-TIC cyMMapHOH MOLLHO-
ctbio 1,31 'BT. KauecTBO BbIMOAHEHHbIX CTPOUTE/NIbHO-
MOHTAXKHbIX U MYCKO-HAJIAA04HbIX paboT NOATBEPXKAAETCA
yCnewHbIM NPOX0XKAEHUEM IKCNEPTU3 U COMIacoBaHUM, caa-
yeil B IKCNNyaTauMio HAA3OPHBIM OpraHaM U NONOXMUTENbHbI-

MU OT3biIBaM¥U 3aKa34YMUKOB.



KoTenbHble SHeproueHTpbl

Tun Bup, Tonnueo HasHaueHue
* BoporpeitHas ¢ BnoyHo-mMoaynbHas e [a3 « OTonuTensHoe
oTonneHue, BeHTunauus, MBC
* NapoBsas * OTaenbHo croswas  TBeppoe
[pOBa, KOKC, Yronb  MpoussoacTeeHHOE
¢ Muun-T3C ¢ MpucrpoenHas nap, ropsyas Boga ans
* Xuakoe TEXHONOTMYeCKUX noTpebuteneit
¢ BcTpoeHHas MasyT, An3enb, 0TpaboTka

o CMeLuaHHble
o KpbiwHas obecneyeHne OTONUTENbHOM
M NPOU3BOACTBEHHOW DYHKLMM

HapyXHble MeTanno- HeXxunbie
cetun KOHCTPYKUMM O06BEKTbI

CornacoBaHusa TexHU4YeckKoe NMycko-Hanapka LWedcd-MOHTaX
U 3KCNepTU3bl o6cnyXxuBaHue
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PedepeHUMM

Hamnbonee 3HaunMble 06bEKTHI, peanin3oBaHHble [pynnou
KomnaHuit «kKopan» u nonyumslumne nonoxutesbHble

OT3bIBbl 3aKa34YUKOB.



3AYPAJIbCKUE HAINMUTKMU

PeKOHCTpYKLMS NapOBOii KOTE/IbHOM
¢ yctaHoBKoi Kotnos Buderus Logano SHD815

14 /v

* Ha3HAYeHWe: NPOU3BOACTBEHHOE (Map ANSl TEXHONOTMHYECKUX HYXKA)
* TUM KOTENbHOW: NapoBas

* BU[ KOTE/IbHOM: MPUCTPOEHHAsA

* MOWHOCTb: 14 TOHH napa/yac

® TONIMBO: ra3, aAu3enbHoe TonN/IMBO




11 MBT



CrpoutenbCTBO NEpBOil ouepenmn KOTeNbHOM
WOLF GSK Dynatherm-3200 (Poccus)

30 MBT

* Ha3HayeHue: oTonuTeNnbHoe (oTonneHue, BeHTunauus, NBC)
* TUN KOTENbHOM: BOAOrpeiHan

* BUA KOTe/IbHOM: 6/104HO-MOAYNbHas

e MOwWwHoOCTbL: 10 MBT

* TONAMBO: ra3, aAu3enbHoe TonJIMBO

KOThna




HOBAT3K-
TAPKOCAJIEHE®TETA3

BbnouHo-MoaynbHble KoTenbHble «Kopan» B AHAO,
kotnbl RTQ 715 c ropenkamu RS 70 TL npousBoacTBa
Riello (UTanus)

5,2 MBT

KoTe/ibHble

* Ha3HAYeHWe: OTONUTE/IbHbIE
(oronnenue, BentTunsauus, NBC)

* TUM KOTENbHOW: BOAOrpenHas

* BUA KOTE/IbHOI: 6/104HO-MOAYNbHasA

* MOLWHOCTL: 2,86 MBT K 2,364 MBT

* TON/JMBO: NONYTHbIN HedTAHOM ras



(HEINEKEN GROUP)

PeKkoHCTpyKUMA NapoBOM KOTE/IbHOM
¢ yctaHoBKoM Kotnos Vitomax 200 HS
(«Viessmann», [epmaHusa)

38 /4

KOoTna




NK BOJITA (HEINEKEN GROUP)

54
T/4ac

* Ha3HaYeHMe: CMeLaHHoe
(o6ecneyeHue oTONUTENBHOM
M NPOU3BOACTBEHHOMN (DYHKLMUM)
* TUN KOTENbHOM: NapoBas
* BUJ KOTE/IbHOM: OTAENbHO CToAWAs
* MOLWHOCTb: 18 TOHH napa/uac

* TONIMBO: ra3, Au3enbHoe Ton/JMBO

CTponTenbCTBO KOTENbHOM HA
o6opyaosaHuu Universal UL-S
(LOOS, lepmanus)

KoTna






HA3bIMCKASA HIPJ3

CTponTenbCTBO KOTENbLHOM Ha
o6opynoBaHuu Vitomax 200 (Viessmann,
fepmaHusg)

7,8 MBT

® Ha3HA4Y€EHME: oTONUTENIbHOE (OTOI'IﬂeHMe,

KOoTna

BeHTUnauusa, NBC)
* TUN KOTENbHOM: BOAOrpenHas
* BUJ KOTe/IbHOM: 6/104HO-MOAYNbHasA
* MOLLIHOCTb: 3,9 MBT

* TONAMBO: ras, He¢Tb



YPANINEKTPOMEAD

CrpouTenbCTBO KOTE/IbHOM HA 6a3e KoTna
Kopan Ypau-2000 r. CbicepTb

2 MBT

* Ha3HayeHwue: otonuTenbHoe (oTonnexHue, BeHTunaums, NBC)
* TUM KOTENbHOW: BOAOrpenHasn

* BUJ, KOTE/IbHOW: OTAENbHO cToALLas

* MOLWHOCTb: 2 MBT

® TONIMBO: ra3s
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AOMUHUCTPALIUA I COBETCKUHU

PekoHCTpYKUMA MHKEHEPHbIX KOMMYHUKaUUii ropoaa — 8 HOBbIX
KOTe/IbHbIX U 3 peKOHCTpyupyembix: Heizomat, dHTpopoc, KBCA (BKM3)

64 MBT 11

KOTe/bHbIX

* Ha3Ha4yeHue: oTonuTeNbHOE (oTonneHue, BeHTunsaums, NBC)
* TUN KOTENbHOW: BOAOrperMHas

* BUA KOTE/IbHOM: 6104HO-MOAYNbHasA

* MOLWWHOCTb: 64 MBT

°* TONIUBO: ra3, Agn3enbHoe ToONJIMBO




CTpouTenbCcTBO KOTENbHOI Ha 060pyA0BaHUM
Universal UL-S (LOOS, lepmanus)

46 1/u4

* Ha3HaYyeHue: NpoM3BOACTBEHHOE (nap, ropsyas BoAa ANs
TEXHONOrM4YeCcKMX noTpebureneit)

* TUN KOTENbHOM: MapoBas

* BUA, KOTE/IbHOW: OTAENbHO CToALWAN

* MOLWHOCTb: 46 TOHH napa/yac

* TONIMBO: ra3, Au3esnbHoe Ton/JMBo



CTpouTenbCTBO KOTE/IbHOI Ha NAapOBOM KoT/e
Standart Kessel (Standart Kessel, lepmaHus)

8 T/u4

* Ha3HayYeHue: NPOM3BOACTBEHHOE (Nap,

KOT/a

ropsiyas BoAa ANS TEXHONOTMYECKUX
notpe6urenei)

* TUM KOTENbHOW: NapoBas

* BMJ, KOTE/IbHOW: OTAENIbHO CTOALWAN

* MOLLHOCTb: 8 TOHH napa/uac

°* TONIMBO: ra3s







25,8 MBT

KOTeJIbHbIX

* Ha3Ha4YeHue: OTONUTENbHOE

* TUN KOTE/IbHOW: BOAOrpenHas

* BUJ KOTE/NIbHOW: 6GN104YHO-MOAYNbHAsA

e MowHocTb: 0,2 MBT; 1,1 MBT; 4,5 MBT; 5,3 MBT; 5,6 MBT; 9,1 MBT

® TONIUBO: ras, Agn3esibHoe TonJinBo




K

BLl BbICOLIKUM

CrpoutenbCcTBO KOTENIbHOM
Ha kotnax UNIMAT UT-L.
npoussoactea LOOS (fepmanHus)

18 MBT

* Ha3Ha4YeHMe: OTONUTENbHOE
* TUM KOTENbHOW: BOAOrpenHas

* BUJ KOTE/IbHOM: OTAENIbHO CToAWAs
* MOLWHOCTb: 18 MBT

® TONMBO: ra3, aAu3esibHoe TonMBo

39

®doro: Mikhail Markovskiy



CrpouTenbcTBO KOTeNbHbIX Ha KoTnax Vitorond
200 1150 kBt (Viessmann, lepmaHus)

KoTe/ibHble ® Ha3Ha4YeHue: oTonuTesibHoe

I * TUM KOTENbHOW: BOAOrpenHas

* BU[ KOTE/IbHOW: KpbILLIHAsA

* MOLLHOCTbL: 2,3 MBT

® TONIMBO: ra3




K

OT3blIBbl

«lo umoaam npombIWIEHHbIX UCNBIMAHUL pecynamopa memnepamypsi 8006l #uUdkocmHoz20 PTBX-MP 16.25 [ly25, Py16 ucn.6
Jcedona=20 mm 000 «KMK «Kopan» (2. EkamepuHbype) 8bin0IHEH AHAMU3 HA0EHHOCMU U 3(pekmusHoCcmu pabomsl UCNbIMbIBAEMO20
peaynsmopa u ommeyeHo cnedyrwuiee: 1. [IpumereHue Peeynsmopa Ha 8030ywHo-omonumensHom azpezame CT/-30011 yuacmka
pe3ku N°14 llpouszsodcmea mpaHcgopmamopHol cmanu OAO «HJIMK» no3zsonuno peeynupogams pacxod cemesgoli 8006l 8
3asucumocmu om e€ memnepamypesil. 2. Pesynsmamesl ucnsimaHuli no3eonsitom pekomeHoogams peaynsmop PTBX «Kopan» dna
npumMeHeHusl Ha 8030yWHo-omonumensHeix aepezamax OAO «HJ/IMK»

OAO «HJIMK»

«Cmoum ommemumes, Ymo pacxod XuM.o4uwWeHHol 8006l 019 NONOAHEHUS 6AKa-aKKyMyassmopa nocje yCmaHo8Ku OaHHbIX
KoHOeHcamoomeodyukos cHu3uncs Ha 60-70%. KoHdeHcamoomyoouku PKIIM-PH HadexHsl 8 pabome, uckaw4arom nponycku napa,
mpebyom MUHUMA/bHbLIX IKCNAYamayuoHHbIX 3ampam, npuemaeMas yeHa 8bl200H0 omaudaem OaHHYH NPoOyKUUK 0m 3apyBexHbiX
aHano2o8»

DHepromau

«C 2008 no 2010 200 Ha HaweMm npednpuamuu 6biau ycmaHoseHsl KoHdeHcamoomeodduku mapku PKA npouzeodcmea 000 “KMK
“Kopan’. [Mocne sgedeHus e 3kcnayamayuio 0aHHsIX Npubopos BblIu CHUXEHbI NoKazameau pacxoda napd, usMmepsemMsie npubopamu
yyema, 8 cpedHem Ha 30%. CpedHulli cpok oKynaemocmu OaHHbIX KOHOeHCamoomeod4yuKkos cOCMasua 0Koa0 2-X MeCayes...»

3A0 OnbiTHbI 3aBoa, «HEDTEXUM»

«K docmouHcmeam cnedyem omHecmu: Y006cmeo pezynuposku u Hacmpolku... Lupokuli duanazoH pezynuposaHus pacxood...
Beicokas HadexcHocme... LLlupokuli duana3oH no dasneHur U meMnepamype coomgemcmayem NacnopmHsiM OaHHbIM... [TogbllieHHas
yygsCcmeumeabHOCMb N0 CPABHEHUIO C Opy2uMU mMunamu K/o...»

OAO «CnaBHe(Tb-SlpocnaBHe(pTEOPrCMHTESY

«... PasHocme mexdy memnepamypamu napa exode u KOHOeHCama Ha 8bixode cmana cocmagname 18-38 epadycos, ymo 2ogopum 06
04eHb 3HAYUMENbHOM N0BbILIEHUU 3G GeKmusHOCMU UCN0b308aHUS NApa... Pacxod napa nocie ycmaHo8KU KOHOEHCamoomaoodyukos
COKpamuJsics He MeHee YeM 8 08a pasa... OpueHmupo8oydHslli IKoOHoMuUYecKuli 3gpekm domwmeH cocmasums 20-30 mapd.pybneli 8 200...
Okynaemocme donxHa cocmasums cpok om 1 Hedenu 0o 2 Mecsyes ¢ MOMEHMA yCMAHOBKU»

OAO «Jlykoiin-BonrorpapHedrenepepabortka»

«B 1998 200y OAO XUMITPOM ocywecmsusno ycmaHosKy u Hanadky 3Hepzocbepezaroujeco 060pydosarusi (KOHOEHCamoomeaoo4uK
mapku PKA Ay 15-32) npouzeodcmea 000 “KMK Kopan” 2.EkamepuHnbype. buino ycmaHosneHo 200 koHOeHcamoomeod4ukos...3a 12
Jlem 3KCnayamauyuu oHU npossunu cebs, Kak HadexHoe , 3Hepeocbepezaroujee omedecmgeHHoe 060pydosaHue.»

OAO «XUMIMPOM»

«... 6bl1U npogedeHsl cnedyrujue pabomsi: 3Kcnpecc-ob6caedosarue, Npoekm, MOHMAx U 8HedpeHuUe 8 IKCNIyamayuro y3/708 omeoda
koHOeHcama (YOK)... YemaHoska 0aHH020 060yp008aHus obecnequsaa cokpaweHue pacxooa napa, omcymcmeue nponemHo2o
napa, cmabunusupoeana pabomy napogsix cemeli nymem nodnopa KOHAeHcama, mem camsiM 06ecneqyeHo CHabxeHue KOHeYHbIX
nompebumeneli napom 60/1ee 8bICOKUX NAPAMEMPOB... IKOHOMUS nNapa 3a NOCAedHUe 6 Mecayes... cocmasuna 8,2 moiC. MoHH...
00Ccmuz2Hymo CHuxeHue nompebnerHus napa Ha 28,7%. B deHexxHom 3KksusaneHme 3K0HOMUS 3a 8ecb nepuod cocmasuna 3 990,3 meic.
pyo., exxemecaqyHas 3koHomus — 664,9 meic. py6. [lpu 3mom cpok okynaemMocmu 3ampam Ha npuobpemeHue 060pydosarHus cocmasus
1,5 mec...»

U3 akTta ucnbitanunii CBepanoBCKoM xenesHon aoporu — puamana OAO «PXK 1O »

«... KoHdeHcamoomeod4uku obecnequsarom cokpaujeHue pacxoda napa 8 2-3 paza.KoH0eHcamoomeoo4uKku cnocobHsl pewums
npobnemy napeHus... OHU pe2ynupyomcs U NpekpacHo nodoaromcs Hanaoke 06y4eHHbIM NepcoHanom cpedHeli keanugpukayuu...
Okynaemocms KoHOeHcamoomegod4ukos 8 ycnosusix KX om 7 do 30 OHeli.»

OAO «CeBepcTanb»

«000 “Ynpasnawuas komnanusa “Ynpasdom” e. bepe3zosckuii ycmaHosuna pezynamopsl memnepamypsl PTBX-16.25 ucn.1. y 25 Ha
y3/1e npuzomosneHus 2opsyeli 8006l N0 3aKpbimoli cxeMe 8 Kosuyecmee 3 wm.»
Ynpaensawouwas komnaHua «Ynpasaom» r. bepesosckui

«Pezynamopsl memnepamypesl 80061 PTBX Kopan ucnonHeHus 2 ycmaHogneHbl 8 UHOUBUOYAIbHbIX MeNa08biX NYHKMAx Ha obbekmax
Omckoeo omadenerus 3anadHo-Cubupckoli wenezHol dopoau. Liens ycmaHosku: noddepiarus memnepamypsl [BC Ha 3a0aHHOM
yposHe. Pecynsmopsl memnepamypsi 80061 PTB)X Kopan nonHocmer coomsemcmeayom napamempam, ykasaHHbsiM 8 mexHu4yeckol
dokymeHmauuu.»

OT3bIB 0 perynatopax Temnepartypbi Boabl PTBX Kopan
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«Pezynamop memnepamypsl PTBX-16.025 ucn.5 ycmaHosneH Ha y3ne npu2zomosaeHus 2opsyeli 80061 N0 0mKkpsimoli cxeme no
adpecy: 2. EkamepuH6bype, yn. lMocadckas N232/3»
KapTouka perncrtpauuu napametpoB Ha y3ne 'BC, 06bekT OXK3K-5 r. Ekatepunbypr

«... Takxe cmoum ommemums, Ymo Npu npasusbHOM noobope napamempos menoHocumess 06ecneyusarnmcs cmabuabHOCMs
pabomocnocobHoCMuU mepmMope2yasmopa, moYyHocms N000ePIKaHUs memnepamypsl, 3KOHOMUYECKAA 3PPeKMUBHOCMb, HA0EHHOCMb
U YHKUUOHANILHOCMb, 8 PE3ySbmame Yyez2o coxpaHsemcs 60bwWol CPoOK 2apaHmudu...»

000 «3a6ko»

«Pezaynamop memnepamypsl PTBXK-16.025 ucn.5 ycmaHoeneH Ha y3ne npueomosgneHus 2opsiyeli 800bl N0 omKpbimoli cxeme no
aopecy: a. EkamepuHbype, yn. locadckas N°32/3.»
OT3bIB O perynarope Temnepatypbl Boabl OXK3K-5

«O pesynemamax pabomsl NONIABKOBbIX KOHOeHcamoomaodyukos “‘Kopan PKIIM-B-25252" ycmaHoeneHHbIX HA CYWUnbHOU Yacmu
KapmoHHo-0enamensHoli mawuHsl. 1.MTonnagkossie koHdeHcamoomsaodyuku “Kopan PKIM-B-25252" ycmaHogneHsl Ha CywuabHoL
yacmu kapmoHHo-denamensHol mawuHbl 8 2008 20dy. 3a sce 8peMs 3KCNAyamayuu nonaaskossie koHoeHcamoomeodyuku “Kopan
PKIIM-B-25252" coxpaHsinu ceoto pabomocnocobHocmes. 2.[1pu 3kcnayamayuu noniaskoesix KOHOeHcamoomaodyukos 66110
yCmaHosneHo, Ymo oHU obecneyusarom cokpaweHue pacxoda napa Ha 20%...»

000 «<MMIMEPUANT»

«lompebnerue napa HenocpedcmaeHHO neped nodKIYeHUEM KOHOEHCamMOoomaod4uKo8 COCMAs/siio N0 NOKA3AHUSAM
peaucmpupyrowezo npubopa 17 m/uac, nocae nodka4eHUs 8cex KOH0eHcamoomeaod4yukos pacxod cHusuacs do 11 m/4yac, m.e.
3KOHOMUS cocmasuna 6 m/4ac... unu 35%... Cpok okynaemocmu KOHOeHCamoomeaod4yuKos... cCocmasgun 2 cymok»

U3 otuéra OAO «<HOPCU»

«...3a epems pabomesl 8 meyeHUU 08yX 0MONUMENbHbLIX CE30H08 pezynamopsl memnepamypsl PTBX nokasanu cebs kak HadexHesie
pezynamopesl eopsdeli 800bl, 100a8aeMoli KaK 8 0mMoe/bHbIe Xusble 00OMA, MAK U 8 KBApmManbHele cemu ¢ NOCMOSHHOU 3a0aHHOU
memnepamypoli 800bl.»

MY lopoackune Tennoebie ceTu

«C 2009 20d0a Hamu nposooumcs ycmaHoska pe2yasmopos memnepamypsi 80061 PTBX Kopan Ha pasznuyHeix 06bekmax
06CYHUBAEMO20 X020 HOHOA. 3a 8peMs ux pabomsl, CHUMAEM HYXHbIM 0MMemums 3HAYUMENbHY CMaduau3ayuo
memnepamypsi 20psiyeli 8006bl...4mo 8 c80t0 o4epeds NpuBoOUM K YMEHbWEHUIO pacxoda menaoHocumens Ha 15% u cHuxeHur
onaamsl 3a KOMMYHAJ/IbHbIE YCy2U.»

000 «Ynpasnsiwowasa komnaHusa «XKUJTULLE»

«...cledyem ommemumes C80€BPEMEHHOCMb NOCMABOK NO CO2IACOBAHHLIM CneyuguKayusM, cmpozoe coomeemcmaue npodyKyuu
mpebo8aHUsM mexHU4ecKo20 3a0aHUS, WUPOKY HOMEHKAAmypy npou3gooumoli npodyKyuu cobcmaeHHbix pa3pabomok»
TA «ApmatypHo-(dnaHueBbIi 3aBOA»

«...Pexum pabomel koHOeHcamoomsodyukos muna PKI1 no ceoum napamempam He omauyaemcs om pexcuma pabomel
KOHOeHcamoomaodyukos npoussodcmea gupmsl Armstrong International s.a.” (benveus), nponyck napa omcymcmeayem,
memnepamypHsil nepenad Ha kKoHdeHcamoomeodyukax e npedenax 10-12°C... [lpu cpagHeHUU CMOUMOCMHbIX XGpAKMepPUCMUK
KOHOeHcamoomaodyukos npousgodcmaa gupmsl ‘Armstrong International s.a.” (benveus) u koHdeHcamoomsoddukos muna PKIT
s18HOE npeumyujecmso umeem npodykyus Bawezo npednpusmus... [IpuHowy cnosa 6aazodapHocmu 3a Bawu ycunus e docmuxeHuu
MUpP0B020 YpOBHS 8 KaYecmae u HadexHocmu 8einyckaemMo2o Bawum npednpusmuem 3Hep2ocbepezarouieco 060pydo8aHus, 8
yacmHocmu KoHOeHcamoomegooyukos muna PKIT u PK/]»

000 MO «dHepro»

«B nepuod c utong 1998z. no Hoa6ps 19982. Ha OAO “YpanwuHa” compydHukamu 3A0 YICK “KOPAJT” 6bin npogedeH komniekc pabom,
Uenbio Komopoz2o 6bi/10 IKCNepuMeHmansHoe onpedeneHue I¢ppekmusHocmu pabomesl mepMocmamuyeckux KOHOEHCamoomaoo04yuKos
PK/. 1. KoHoeHcamoomsodyuku PK/ pabomocnocobHsl U obecneyusaom ymeHbueHue pacxoda napa meHee yem Ha 20%
(pakmuyeckoe cokpaujeHue y0enbHo20 pacxoda cocmasuno 30%) 2. KoHdeHcamoomeooduku cnedyem pekoMeH008ame K WUPOKOMY
npumereruro Ha OAO YpanwuHa»

OT3biB OAO «YpanwmuHa»
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