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TEPMOTEXHUK tvn TT200
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02 | TexHun4yeckoe onucaHme kotnos TEPMOTEXHUMK Ttun TT200

HasHayeHne kotnos TT200

Kotnbl TEPMOTEXHWK TT200 npon3BogsTcsi CEpUNHO B
Ovanas3oHe HOMMWHaNbHON MaponpousBopuTensLHOCTM oT 1 fo
25 T/Mm.

B 3aBMCMMOCTM OT Harpysku u pexuma paboTbl KoTen

TT 200 B coYeTaHnM C OMbIBAEMOW MOBOPOTHON Kamepow,
Gnarofgapsi pa3BuToM TEMMOOOMEHHOW MOBEPXHOCTU U
YHVKambHBIM KOHCTPYKTVBHBIM PELLEHNAM, MO3BONSET
[OCTWYb BbICOKOW 3HEProaheKTUBHOCTU:

e 6e3 akoHomaunzepa KIO pocturaet 92,7%;
* npy npumeHeHnn akoHomamsepa KO coctasut 6Gonee
95%.

TEPMOTEXHMK TT200 — cTanbHble rasoTpybHble
TpexxodoBble MO Xody ObIMOBLIX ra30B MapoBble KOTMb,
OCHalleHHble TOMKoW, paboTatowert nog HagdyBoM. Kotnbl
npegHasHaYveHbl Ons BbIpaboTKM HACBILWEHHOMO napa C
MakcumanbHon Temnepatyport 204°C npw [onycTMMOM
paboyem pasneHun go 1,6 Mla.

MpennoyTutensHeIMU chepammn npuMeHeHust Kotrnos TT1200
ABMAOTCA Marnoe MPOU3BOACTBO, nabopatopun, NPeanpuaTUs
cthepbl 06CNY>XUBAHWUSA U MPOMBILLNEHHbIE MPEAnpUATUS
BCEX oTpacnen C NoTpebHOCTbI0 B MOMYYEHUN HAChILWEHHOro
napa ans TexHOMorn4eckmux npoLeccoB, NPOU3BOACTBA U
OTOMMNEeHUs.

Kotnbl TT200 npov3BogsaTCs M OCHAWAKTCH B COOTBETCTBUN
C HopMamu 1 TpeboBaHMSMU

MB 10-574-03 «[pasuna yctpoicTea 1 6e3onacHomn
9KCMMyaTaumm napoBbIX U BOJOrPENHbIX KOTMOB», a Tak

xe CHuI 1I-35-76 «KoTenbHble ycTaHoBKW». KOTnbl
6e30nacHbl 1 9KOHOMUYHbI B 9KCMyaTtaumm 1 COOTBETCTBYIOT
9KOMOrM4eckMm TpeboBaHMSM MO YPOBHIO BbIGPOCOB
BpeOHbIX BELeCTB B atmocgepy.

[[apaHTUiHBLIA CPOK MpY COOMIOAEHNN YCNOBUN
TPaHCMOPTUPOBaHWS, XPaHEHUS,, MOHTaXa W aKcnnyarauum —
36 mecsueB CO OHS BBOfA B 9KCnnyarauuio, HO He Gonee
42 mecsiueB CO [OHS OTIPY3KW C 3aBOpa-WM3roToBUTENS.
O6wwin Bup kotna TT200 npencraeneH Ha puc. 1.

OcHoBHble npeumyuiectBa kotna «TEPMOTEXHUK»:
e PaboTaloT Ha rasoobpasHOM U XXMOKOM TOMnMBeE,
BbIMNOSTHEHHbIE MO 3-XOOOBOW TEXHOMOMMM MPOXOXAEHNS

MPOLMYKTOB CropaHuisl, C KOHLEHTPUHECKMM
pacronoXxeHnemM ObIMorapHbIX Tpyo.

MC20000TO03010214

Puc. 1 O6wwii Bug kotna TT 200

e Koten BbIMOMHEH B MOMHOM COOTBETCTBUM C «[pasunamu
yCTponcTBa 1 6e3onacHor aKcrnyataumyM napoBbIX U
BOOOrperHbIX KOTNOB ¢ paboyvm pasneHuem 6onee 0,07
MrMa (0,7 krc/cm), BOOOTPEWHbIX KOTIIOB Y aBTOHOMHbIX
9KOHOMansepoB ¢ TemnepaTypor Bogbl Bbiwe 115°C».

*  BHewHss nsonsaumsi Kotna U3 BbICOKOKAYECTBEHHOIO
anoMUHNEBOIO NNCTA.

e BebicokoathekTmBHas Tennomsonaums (Paroc
Lamella Mat ) S=120 mm obecneumnBaeT BbICOKYIO
TEennoaxkKyMynmpytoLLyto CrocOBHOCTb U 3HAYUTENBHOE
YMeHbLUEHMEe MoTepy Tenna B OKpYXKatoLyto cpeqy.

* OnopHas pama KoTna CryXuT Ans paBHOMEPHOro
pacripefeneHns Harpysku Ha pyHpameHT, 4to obneryaer
pacyeTbl 1 YMEHbLUAeT 3aTpaTbl Ha TPaHCTOPTUPOBKY
Kotna.

*  BO3MOXHOCTb MCMONb30BaHUS MOGOro Tna ropenkn 3a
CYET nepexopHoro naHua 1 KOHCTPYKLMM (yTepoBKU.

*  B03MOXHOCTb YCTAHOBKM Maporneperpesarens.

e JKoHOMMS TonnMBa 3a c4yer Bbicokoro K.

e OrtcytcTBYeT TpeboBaHWe K MUHUMAaNbHOW MOLHOCTM
ropenku.

e B0O3MOXHOCTb paboTbl C POTALMOHHOWN FOPerikon Ha
MasyTe 6e3 rnotepy MOLLHOCTK.

e Kowmnnekrauusi CUCTEMOW aBTOMATUKU 1
6e3onacHocTn — «9HTPOMATUK .

e OrtcyTCTBME OrpaHUYeHUst KOnm4yecTsa MyckoB B 4ac.

Mpon3BoauTenb ocTaBnsieT 3a CobOi MpaBO Ha BHeECeHue
Ka4eCTBEHHbIX W3MEHEHUI B MPUBEOEHHYI0 B OaHHOM
TEXHWYECKOM OMUCaHWMN KOHCTPYKLMIO, OBYCIOBREHHbIX
NMOCTOSIHHOW PaboToON MO YCOBEPLLUEHCTBOBAHUIO

KOT/IOB, TEXHWYECKUM MPOrpeccoM N U3MEHEHWEM
3akoHopgarenbCTBa.

SDHTPOPOC
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Pabota kotna TT200

Koten TEPMOTEXHUK TT200 CKOHCTpyMpoOBaH Kak
TPEXX0doBOWN KoTen rasoTpybHoro tuna. lNpuHumnuanbHas
cxema pabotbl Kotna TT200 npefcrasneHa Ha puc. 2.

Kamepa cropaHua — xaposas Tpy6a (1 u kopnyc
KOoTna umelT umnuHgpuyeckyto qopmy. KoHBEKTUBHbIE
NOBEPXHOCTWN Harpesa 06pas3oBaHbl ObIMOrapHbIMMU
Tpy6bamu BTOpPOro u TpeTbero xoma (2 1 3,
pacnonoXXeHHbIMY aCUMMETPUYHO BOKPYr Kamepbl
cropaHusi. MHoropsigHasi cxema pacronoXeHus
ObIMOrapHbIX Tpy6 BTOPOro U TPeTbero xopa
obecneynBaeT BbICOKYIO MHTEHCUBHOCTb TeMnoobMeHa.

[MonHoCTbIO OMbIBaemMas BOLOW nepBasi NOBOPOTHAas
Kamepa |4  BbINOnHeHa M3 obevankm 1 OBYX MNOCKMX
oTbopToBaHHbIX AHWLW. BTopas nosBopoTHas kamepa (5
obpaszoBaHa nepegHUM OHUILEM KoTna W yraybneHnsamm
(hpoHTanbHLIMM ABepLamMu KoTna.

®poHTanbHble gBepubl KoTna (6 obecrneynBaer yOooOGHLIN
OOCTYyN K AbIMOrapHbiM Tpy6am npu TEXHUYECKOM
obenyxuBaHum 1 4uctke kotna. OCMoOTp U 4ucTka
Kamepbl CropaHus 1 nepBon MOBOPOTHOM Kamepbl
NpoV3BOAATCA Yepes MIoK-na3 (7 | B HWXKHEWN 4actu
3agHero gHua KoTna, Tam XXe Haxogutcs U CMOTPOBOWA
rnasok — ansi BU3yanbHOro KOHTPOMS MNameHwu.

OcMOTp gbIMOrapHbIX Tpy6 OCYLWECTBASIETCA CO CTOPOHbI
napoBOro MpPoCTpaHcTBa 4Yepe3 CMOTPOBOW NIOK B
BEpXHeln yactu koprnyca kotna. CMOTpoBoi Nniok (8 | B
HWXKHEeN 4actu Kopnyca obecrnednBaeT Bu3yarbHbIN
KOHTPOMb BOASIHOM Kamepbl Mo BCeN AnvHeE.

Ons koHTponsa napameTpoB paboTbl B GOKOBOW 4acTu
yCTaHOBMeHbl NaTpyoku Ans ykasaTenen ypoBHS

9 | 1 HenpepbIBHOrO perynnuposaHns yposHs Bopel 10 (11,
a B BEpXHeW 4acTu yctaHoBneH konnektop 12 co
wTyuepamMn ans nopkmoyYeHns AaTtynkoB N KOHTPOSbHO-
N3MepUTENbHbIX MPUGOPOB.

MaTtpybkn Bxoga nuTatenbHoin Bogbl 13 M Bbixoga napa
14/, natpyboK HenpepbiBHOro npogyesaHus 15 wn
aBapuiiHo nuHum (16, a Takke naTpybok nogayu napa
Ha COOTBETCTBYIOWME HyXaObl 17 pacnonoXeHbl cBepxy
KoTna ang yoobcTBa aKcnnyatauuu.

Mon I'Iany6KOM BbiXOo4a napa ycCcTaHOBIEH

Kanne-otgenutens (18 , obecneudnBarOWmnin aNHEKTUBHYIO
cenapaumio (O4MCTKYy) napa OT Bnaru.

SHTPOPOC

YnobHoe pacnonoxeHue natpyobkos Ans cUCTeMbI
npogyBaHMs KOTna MO3BOMNSET YyNpoCTUTb 3Kcnnyarauuto
n obcnyxunsaHwe kotna. HenpepbiBHoe npopgyBaHve (15
CNY>XMUT ANA CHWXEHUS CONEeCOREepXXaHUs KOTNOBOW BOAbI
(matumk conecopepxaHus (19), a Takxe ymeHbliaeT
BO3MOXHOCTb BCKWMMaHWUSA M YHOC Kanefnb BOAbl C Mapom,
YTO MOBbIWAET HAAEXHOCTb LIMPKYNALMN BOOSAHOIO
KOHTypa KOTna M KayecTBO napa, a nepuogmyeckas
npogyBka (20 o6ecneumBaeT perynspHoe ypaneHue
wnama m3 KoTna, NopaepXvBas HapgexXHbId pexum
paboThbl.

OpeHaxHbin Tpybonposon (21 B HWXHER 4acTu KoTna
no3BonseT npu HeobxoAMMOCTW MOMHOCTLIO YAANUTb
TEnnoHocuTenb.

Ona mMoHTaxa ropenku (22 B ()pOHTaNbHOM YacTu
KOTna MmeeTcs ycTaHoBo4YHas naurta (23 .

B BepxHeln 4actu 3agHero (ppoHTa KOTna pacnonoxeHa
cbopHasi kamepa ObIMOBbIX rasoB (ObiMoBasi kKOopobka)
Cc naTpybkom oTBOfa ObIMOBbIX rasoB 24 u
PEBU3NOHHLIMK ftovKamu. NMaTpy6ok oTBoda AbIMOBbIX
rasoB OcCHalleH MPUCOEOUHUTENbHBLIM (hriaHLeM.

[Onsi paBHOMEPHOro pacnpefeneHusi BECOBOW Harpysku
KOTENn MMeeT MpPOYHOEe pamMHoe OCHoBaHue 25 ,
o6pa3oBaHHOe ABYMSsl OBYTaBpamu, KOHCTPYKTUBHO
CBSI3aHHLIMU C KOPMycoM KoTtna. lpu aToM opHa ornopa
pamMHOro OCHOBAaHWS 3aKpernneHa XecTko, a

ocTanbHble — MOABMXHbIE, YTO oGecrnevmBaer
nepemMelleHne npu TEnnoBOM PaclUMPeHUun KoTna.

BbicokokayecTBeHHas crinowHas usonauus 26, u3
NaMUHUPOBAHHbIX MWHEPanoBaTHbIX MaTOB TOMLMHON
120 MM ¥ anoMnHMeBOe MOKPbLITUE KOTna CrnocobCTByOT
npegenbHO ManbiM MoTePsSM Ha U3ny4deHue.

Ons nepemMelleHns KoTna BO BPeMsi MOHTaxa u
MOrpy304HO-Pa3rpy304HbIX PaboT Ha Koprnyce KoTna
NpemycMOTPEHbI MOAbeMHbIe netnu (27 , yCTaHOBMEeHHbIe
CUMMETPUYHO OTHOCWUTENLHO LIEHTpa Macc KoTna.

TpexxogoBasi cxema rasoBoro Tpakra Kotna ¢

HW3KON TennoHanps>KEHHOCTbIO Kamepbl cropaHus
obecneuynmBaeT ynobHYI0 HaCTPOWNKY PEeXMMOB ropeHus
KOTna U MUHMManbHbIe BbIGENEHNS BPEQHbIX MPOOYKTOB
cropaHums.

MC20000TO03010214
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Hunakoe aspopMHamuyeckoe COMPOTUBIIEHUE KOTNa
nosBonseT Haubonee onTUmanbHO nogobpaTb FOpPenoYHoe
YCTPOWCTBO.

LLinpokoe MexTpybHOE MPOCTPaHCTBO ¥ GOMbLION

o6beM BOfbl B KOTNe obecneymsatoT Havbonee
onTUMarnbHbIN pexum paboTbl KOTNa BO BCEM AnanasoHe
naponponsBoOANTENLHOCTU.

MHOFOpﬂﬂHaFI cXemMa pacnonoXxeHusa ObiIMOrapHbIX
pr6 BTOPOro M TpPEeTbero xopaa, UCNofIHEeHNE Kamep
noBopoTa AbIMOBbLIX ra3oB MO3BONMUIIN OpraHM3oBaTb

a XKaposas Tpy6a

e ObimorapHble Tpy6bl BTOPOro xofa
KonnekTtop
e ObiMorapHble Tpy6bl TpeTbero xopa
o lMepBas noBopoTHas Kamepa

e Btopas noBopoTHasi kamepa

e ®poHTansHble OBepLbl

o JTok-nas

0 CMmOTpOoBOM MNIOK

® 0060006006

o Matpybkn ykasatenen ypoBHS

Puc. 2 lMpuHynnnansHas cxema pabotsl kotna TT200

MC20000TO03010214

@m MaTtpy6oK perynuposaHusi
YPOBHS1 BOABI

Matpybok Bxoma nuTaTensHON BOAbI
MaTpy6ok Bbixoga napa

MaTpyboK HempepbIBHOrO MPOdyBaHUst
Matpybok aBapuwiiHON NUHWM

MaTtpy6ok nogayn napa Ha
COBCTBEHHbIE HY>XAbl

Kanneotpenurtens

60bLIOE TOMOYHOE MPOCTPAHCTBO M YBENWUUMTL MNoLaib
NMOBEPXHOCTEN Harpesa, YTO YBENUYMBAET UHTEHCMBHOCTb
TennoobmeHa, a cnemoBatenbHO U KO3MMULMEHTA MONE3HOIO
OencTBust Kotna.

Takum 06pasoM, KOHCTPYKUMSI KOTMa, B KOTOPOW
UCMONb30BaHbl NepenoBble M HadeXHble TeXHUYecKue
pelleHns, a TakKe BbICOKOE KayecTBO W3rOTOBMEHNS,
o6ecrneynBaloT UCKMOYUTENbHbIE XapaKTEPUCTUKU MapoBOro
KOTNa: BbICOKYIO MPOU3BOOMUTENLHOCTL M Ka4ecTBO Mapa,
BbICOKMI KOSM(MULMEHT MONEe3HOro OeicTBuMs, 6e30MacHOCTb
N HAOEXHOCTb PaboTbl, MNMTENbHBIA CPOK CryXObl.

HaTtumk conecopgepxxaHus
[Mepuognyeckas npopyeka
OpeHaxHbIi Tpy6onposop
[openka

YcTaHoBo4YHasa nnuta

Matpybok oTBOAa AbIMOBbIX rasoB
lMpoyHOe pamHOe OCHOBaHue

N3onaums

O0O060BO0HO0OOB06

[NlogbemMHble neTnn

SHTPOPOC
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TexHnyeckne xapaktepuctmku kotnos TT200 8 Gap

HomuHanbHasi TennoBasi MOLHOCTb,
KBT

Bug Tonnuea

MakcumanbHoe M36LITOHHOE AaBneHne
napa, MMa

MakcumanbHoe 136bITOHHOE AaBneHue
Bofbl, MlMa

MakcvumanbHas TemnepaTypa napa Ha
Bbixoge M3 kotna, °C

MwuHumanbHas Temnepatypa Boabl Ha
Bxoge B koten, °C

HomuHanbHbIR pacxon Boabl Yepes
KoTen, M%4

'mppaenmuyeckoe conpoTuBneHne
napoBofsiHoro Tpakta no soge, klla

'mppaenuyeckoe conpoTuBneHne
napoBofsiHOro TpakTa no napy, kfa

Pacxon ObIMOBbIX rasoB, Kr/c

A3apoanHaMnYeckoe ComnpoTUBNEHVE
rasoBOro Tpakta Kotna Afisi MakcumaribHOw
MolHocTK, KlMa

Temnepatypa yxoaswwx rasos, °C

HomuHanbHas
naponpon3BOAUTENbHOCTb, T/

HomuHanbHasi TennoBasi MOLHOCTb,
KBT

Bup Tonnuea

MakcumanbHoe M36LITOHHOE AaBfeHne
napa, MMa

MakcumanbHoe n36bITOHHOE AaBneHne
Bogbl, MlMa

MakcumanbHas Temnepatypa napa Ha
Bbixoge U3 Kotna, °C

MwuHumanbHas Temnepatypa Boabl Ha
Bxofe B koten, °C

HomuHanbHbI pacxon Boabl Yepes
KoTen, Mm%y

mppaenuueckoe conpoTuBneHne
napoBofsiHoOro Tpakra no soge, kla

'mppaenmuyeckoe conpoTuBneHne
napoBofsiHOro Tpakta no napy, kfa

Pacxon ObIMOBbIX rasoB, Kr/c

A3poanHaMnYeckoe ComnpoTUBNEHVE
rasoBOro Tpakta Kotna Afisi MakcumarbHOw
MolHocTK, Kla

Temnepatypa yxopswmx rasos, °C

SHTPOPOC

1.1

214

1.1

164

214

166

3287

6574

bes akoHomarizepa

HomuHanbHas
naponpou3BoaUTENbLHOCTb, T/4

MpwvpopHbii raz no FOCT 5542-87; nponaH-6ytaH no NOCT 20448-90;
ousensHoe Tonnmeo no FOCT 1667-68; masyt no MOCT 10585-99

3,3

7,7

0,9

0,9

219

44

3,3

132

1,2

0,9

225

5,5

ily77

8,2

1,5

0,9

213

6,6

2,5

11,8

1,7

1,1

213

0,8

0,8

175

95

8,8

4,6

9,7

2,3

1,6

210

2,2

15,1

2,9

234

13,2

2,3

21,8

3,5

228

15,4

3,1

29,7

4,1

226

17,6 220 27,5
40 2,4 3,7
387 16,0 250

4,7 5,8 7.4

219 217 249

C aKoHomarizepom

MpupopHbii raz no FOCT 5542-87; nponaH-6ytaH no FOCT 20448-90;
nusensHoe Tonnmeo no FOCT 1667-68; masyt no MOCT 10585-99

3,3

21

7,7

0,8

173

44

3,9

132

11

1,0

181

5,5

2,6

8,2

1,4

1,2

176

6,6

3,8

1,8

1,7

1,5

178

0,8

0,8

175

95

8,8

5,2

9,7

2,3

1,8

152

11,0

3,2

15,1

2,7

165

13,2

3,7

21,8

3,3

165

15,4

5,5

29,7

3,8

161

17,6 220 27,5

7,2 6,2 9,6

38,7 16,0 25,0

2% 5,6 7,0

160 151 167

MC20000TO03010214
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TexHnyeckne xapakrepuctuku kornos TT200 12 Gap

be3 akoHomavizepa

HomuHanbHas
napornpou3BOAUTENbHOCTb, T/4
E;:’IMHa"bHaﬂ S m 1972 m 3287 mm 6574 7889 mmmm

MpupopHbii ras no MOCT 5542-87; nponaH-6ytaH no MOCT 20448-90;

£ G ausenbHoe Tonnmeo no FOCT 1667-68; masyt no MOCT 10585-99

MakcumanbHoe M36bITOHHOE AaBneHue

1,2
napa, MMa ’
MakcumansHoe M36bITOYHOE AaBfneHue 19
Bofbl, MlMa ’
MakcumanbHasi TemnepaTypa napa Ha 191
BbIxofe U3 kotna, °C
MwuHumansHas Temnepatypa Boabl Ha 95

Bxofe B koten, °C

HomuHanbHbIM pacxon BOAbI Yepes

a 1,1 2,2 3,3 4,4 55 6,6 8,8 11,0 13,2 15,4 17,6 22,0 27,5
koTen, M%4

TMOpaBnnyeckoe ComnpoTUBIEHNe
napoBOAsiHOro TpakTa no Boge, KMa

'vopaBnuyeckoe conpoTuBneHne
NapOBOAAHONO TpakTa no napy, kMa 1,3 23 54 9,3 5,8 8,3 6,8 10,6 153 20,8 27,3 11,2 17,6
Pacxop ObIMOBbLIX rasoB, Kr/c 0,3 0,6 0,7 1,2 1,5 1,8 2,4 3,0 3,6 4,2 4,7 5,9 7,5

AapoanHaMnyeckoe ComnpoTUBIEHVE
rasoBoro TpakTa Kotna AN MakCyManbHOW 0,4 0,8 0,9 0,9 1,0 1,2 1,6 1,2 1,0 1,1 1,2 1,7 1,7
MoLHocTK, KlMa

Temneparypa yxopsawmx rasos, °C 229 229 233 239 228 228 225 249 242 240 234 234 265

C skoHoMman3epom

HomuHanbHas
naponpou3BoAUTENbLHOCTb, T/4

HomuHanbHasi TennoBasi MOLLHOCTb,
KBT

MpuvpopHbii ras no FOCT 5542-87; nponaH-6ytaH no TOCT 20448-90;

Bun Tonnuea ausensHoe Tonnmeo no FOCT 1667-68; masyt no MOCT 10585-99

MakcumanbHoe n36bITOHHOE AaBneHne

1,2
napa, MMa
MakcvmarnbHoe M36bIToHHOE daBrneHune 12
Bofbl, MMa ’
MakcvmarnbHaa TemnepaTypa napa Ha 191
BbIxofe U3 kotna, °C
MuHumanbHas Temnepatypa Boabl Ha 95

Bxoge B Kkoten, °C

HomuHanbHbIA pacxon BofAbl HYepes

g 1,1 2,2 3,3 4,4 5,5 6,6 8,8 11,0 13,2 15,4 17,6 22,0 27,5
KoTen, M3y

'mppaenmuyeckoe conpoTuBneHne
napoBofsiHOro TpakTa no soge, kla

'mppaenmyeckoe conpoTuBneHne
napoBoAsiHOro TpakTa no napy, kfa

1,3 23 54 9,3 5,8 8,3 6,8 106 153 209 27,3 11,2 17,6
Pacxon ObIMOBbIX rasoB, Kr/c 0,3 0,6 0,9 1,1 1,4 1,7 2,2 2,8 3,3 3,9 4,4 5,6 5,6
AapoanHaMmnyeckoe ComnpoTUBIEHe

ra3oBoro Tpakta Kotna Ans MakcumarbHow 0,5 0,8 1,1 1,1 1,3 1,5 1,8 1,7 1,7 1,5 1,8 1,7 1,9
MoluHocTH, KlMa

Temnepartypa yxopswwx rasos, °C 179 181 189 197 193 195 163 178 178 173 173 158 175
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TexHnyeckne xapakrepuctuku kornos TT200 16 Gap

be3 askoHomarizepa

HomuHanbHas
naponpou3BoaUTENbLHOCTb, T/4

HomuHanbHas Tennosasi MOLHOCTb,

kBT 3287 6574

MpuvpopHbi ras no FOCT 5542-87; nponaH-6ytaH no TOCT 20448-90;

Bun Tonnvea ausensbHoe Tonnmeo no FOCT 1667-68; masyt no FOCT 10585-99

MakcumanbHoe n36bITO4HOE AaBneHne

1,6
napa, MMa ’
MakcumanbHoe M36bITOYHOE AaBreHue 16
Bofbl, MlMa ’
MakcumanbHas TemnepaTypa napa Ha 203
Bbixoge U3 kotna, °C
MuHumanbHas Temnepartypa Bofbl Ha 95

Bxofe B koten, °C

HomunHanbHbIA pacxon BofAbl Hepes3

3 1,1 2,1 3,2 4,2 5,8 6,3 8,4 10,5 12,6 14,7 16,8 21,0 26,3
koten, M%/4

'vppaBnuyeckoe conpoTuBneHne

NAPOBORSHOMO TpakTa no Boge, kMa 0,1 0,3 1,6 3,0 1,6 2,3 4,2 6,5 9,4 12,7 16,6 2,3 3,5

'vppaBnmyeckoe ConpoTUBNEHWE
NAPOBOASHOMO TpakTa no napy, ka 1,0 1,8 4,2 7,2 4,4 6,4 5,3 8,9 12,7 174 22,7 8,8 13,6
Pacxop AbIMOBbIX rasoB, Kr/c 0,3 0,6 1,0 1,2 1,5 1,8 2,4 3,0 3,6 4,2 4,8 6,0 7,6

AapognHammyeckoe CONpOTUBIEHVE
rasoBoro TpakTa Kotna A MakcymanbHOW 0,4 0,8 1,0 1,0 1,0 1,2 1,6 1,3 1,0 1,1 1,2 1,5 1,8
MolHocTK, Kla

Temnepartypa yxopsimx rasos, °C 240 240 245 251 240 239 238 266 253 248 245 242 274

C aKOHOMari3epom

HomuHanbHas
naponponsBoAnTENbHOCTb, T/4

MpupopHbin ras no MOCT 5542-87; nponaH-6ytaH no FOCT 20448-90;
puaensHoe Tonnueo no FOCT 1667-68; masyt no MOCT 10585-99

Buno Tonnuea

MakcumanbHoe n36bITO4HOE AaBneHue

1,6
napa, MMa
MakcmmarnbHoe M36bITOYHOE AaBneHue 16
Bogbl, MlMa :
MakcmmanbHas TemnepaTtypa napa Ha 203
BbIXOAe U3 KoTna, °C
MuHumanbHas Temnepatypa Bogbl Ha 95

Bxoge B koten, °C

HomuHanbHbIM pacxon Boabl Yepes

g 1,1 2,1 3,2 4,2 5,3 6,3 8,4 10,5 12,6 14,7 16,8 21,0 26,3
Koten, Mm%y

'vopaBnuyeckoe COnpoTMBIEHME

NAPOBORSHOM® TpakTa no sope, kMa 0,1 0,4 1,9 3,5 2,4 3,5 4,7 2,9 3,4 5,0 6,5 5,6 8,8

'vopaBnuyeckoe COnpoTMBIEHNE
napoBOAsAHOro TpakTta no napy, klMa

1,0 1,8 4,2 7,2 4,4 6,4 53 8,8 12,7 174 22,7 8,8 13,6
Pacxop [bIMOBbIX ra3os, Kr/c 0,3 0,6 0,9 1,1 1,4 1,7 2,2 2,8 3,3 3,9 4,4 5% 71
AspoanHammyeckoe CornpoTuBneHne

rasoBOro Tpakta Kotna Ans MakcumarbHo 0,5 0,8 1,1 1,1 1,3 1,5 1,8 1,7 1,7 1,5 1,8 1,8 1,9
motuHoctH, klMa

Temnepatypa yxopswwx rasos, °C 179 181 189 197 193 195 163 178 178 173 173 163 180
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08 | TexHunyeckoe onucaHne kotnoe TEPMOTEXHUK Ttun TT200

[[@abapuTHble N NpucoeanHUTeNbHbIE pasmMepbl kotnos TT200

10 L12

lMpucoeguHutenbHeie pasmepsl kotioB TEPMOTEXHVK TT200

YcnoBHbIM npoxopa, Ay, Mm

HaummeHoBaHue

MI1
Tunopasmep Kotna

500

Bbixog ObIMOBbLIX rasoB 0,01 1000 1000
Bxon Bofbl 6 1,6 40 40 40 40 40 40 40 50 65 65 65 80 80
Bbixoa napa B 16 80 100 100 100 125 125* 150 150 200** 200 200 200 200
[na npepoxp.knanaHa r 1,6 32 32 32 32 40 40 40 40 50 65 65 65 65
HenpepaeHas npopyska i 1,6 20 20 20 20 20 20 20 20 20 20 20 20 20
Cnue Bopbl e - 40 40 40 40 40 40 40 40 40 40 40 40 40
JTiok cmoTpoBoit X - 420x320 270x370 420x320 370x470 430x330
Jliok cmoTpoBon " - 320x220 370x470 320x220  270x370 330x230
TaroHanopomep K 0 G1/2-B

CnvB KoHpeHcata n 0 G1-B

Jatuvnk ypoBHSI BOMbI M 16 G3/4-B

[aTtumk conecopep>xaHns H 1,6 G1-B

[atuvk npepoxpaHuTens n 1.6 G3/4-B

nepenonHeHuns

atunk Temnepartypbl AbIM.rasoB p 0 G1/2-B

MaHomeTp G 1,6 G1/2-B M27x15  G12B  M27x15 G1/2-B
Mpeccocrar T 1,6 G1/2-B M27x15  G12B  M27x15 G1/2-B
MpopyBka nepuropn-eckas y 1,6 40 40 40 40 40 40 40 40 40 40 40 40 40
Map Ha COGCTBEHHbIE HyXbl [} - 25 25 25 25 40 40 25 25 40 40 40 65 65
Bo3aaywHmk X - - - - - 20 20 - 20 20 20 20 20 20
* 3HaveHve Bbixopga napa gns 8 6ap paBHo 150; ** 3HadveHune Bbixopa napa ans 16 6ap pasHo 150.
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FabaputHbie pasmepbi kotioB TEPMOTEXHUK TT200 8 6ap

Tunopasmep kotna

Obwas anrHa, LO,mMm 3739 4220 4672 4672 4925 5565 6370 6898 7167 7294 7740 8078 8699
Obwasa wupnHa,BO,Mmm 2015 2255 2480 2515 2943 2880 2844 3043 3352 3442 3552 3655 3654
O6uwas Beicota,HO,Mm 2487 2695 2816 2945 3318 3318 3294 3500 3870 3910 4124 4137 4138
L1,mm 1470 1725 1217 1217 1323 1355 1370 1299 1331 1621 1325 1371 1371
L2,mm 3242 3670 3975 3975 4235 4937 5738 6184 6291 6623 6880 7171 7173
L3,mm 471 475 558 558 513 563 671 4195 4290 4382 4840 5200 5200
L4,mm 921 1045 1137 1137 845 893 591 691 701 651 701 410 410
L5,mm 375 450 550 550 700 500 750 870 400 870 400 620 620
L6,Mm 200 250 330 330 700 550 352 470 470 588 470 500 500
L7,mm 300 250 670 670 650 1100 500 530 470 470 470 450 450
L8,mm 790 975 470 470 391 450 1200 1190 570 610 615 475 475
L9,mm 300 300 300 300 300 350 600 650 1590 1782 1910 660 660
L10,mm 621 424 525 527 545 650 1150 400 300 400 400 1750 1750
L11,mm 850 1278 2570 2570 2823 441 596 390 700 750 750 610 610
L12,mm 622 727 1137 1137 845 300 300 355 415 500 500 1100 1100
L13,mm 450 300 300 300 500 3474 3672 300 300 300 300 300 300
L14,mm 507 600 520 520 450 1356 1371 3777 3831 4263 4431 5221 4960
L15,mm 1731 2074 2507 2507 2495 1276 1341 1321 1631 1621 1331 1371 1371
L16,mm 441 544 527 581 529 529 545 690 531 1071 531 1031 1013
L17,mm 771 844 1137 1191 1229 1229 1229 1319 1421 1491 1421 2321 2321
L18,mm 375 450 330 572 320 320 600 650 400 400 400 750 750
B1,mm 860 860 1060 1060 1060 1060 1060 1062 1062 1062 1062 1062 1307
B2,mm 1400 1490 1810 1810 1940 1940 1930 2263 2810 2790 2700 2863 2863
B3,mm 1200 1290 1610 1610 1740 1740 1730 2053 2330 2310 2460 2372 2372
B4,mm 1931 2168 2415 2513 2867 2870 2830 2980 3324 3397 3535 3655 4071
H1,mm 1609 1816 1938 2067 2292 2316 2309 2471 2783 2855 2855 2967 3096
H2,mm 400 400 400 400 400 400 400 400 400 400 400 400 400
H3,mm 1036 1029 1063 1113 1203 1203 1186 1268 1358 1384 1428 1463 1463
H4,mm 228 228 228 228 243 243 243 239 300 281 300 294 294
H5,mMm 2290 2525 2775 2905 3240 3240 3216 3412 3773 3844 3970 4070 4070
H6,mm 1416 1581 1648 1761 1976 1978 1876 2494 2318 2323 2524 2539 2539
H7,mm 1095 1162 1303 1203 1421 1198 1186 1195 1308 1284 1332 1332 1422
H8,mm 976 1001 1284 1304 1593 1593 1556 1683 1706 1642 1856 1966 1656
H9,mm 896 826 843 849 963 963 956 875 998 969 1013 998 1058

DHTPOPOC MC20000TO03010214



10 | TexHuyeckoe onucaHue kotnos TEPMOTEXHWK Tun TT200

labaputHbie pasmeps koo TEPMOTEXHVIK TT200 12 6ap labaputHbie pasmeps! kotnos TEPMOTEXHVIK TT200 16 6ap

Tunopasmvep Tunopasmep

Kotna Kotna

Eg‘m" A, 6867 7167 7294 7740 8078 8699 Egm" BT, 6867 7167 7294 7740 8078 8699
83”;3" Wiy, 3043 3352 3442 3552 3655 3654 ggm" N 2152 3043 3352 3442 3552 3655 3654
Sgw AL, 3503 3870 3910 4124 4137 4138 33'1*;,’.' e 3503 3870 3910 4124 4137 4138
L1,mm 1324 1331 1621 1325 1371 1371 L1,Mm 1324 1331 1621 1325 1371 1371
L2,mm 6184 6201 6623 6880 7171 7173 L2,mm 6184 6291 6623 6880 7171 7173
L3,Mm 4195 4290 4382 4840 5200 5200 L3,MM 4195 4290 4382 4840 5200 5200
L4,mm 694 701 651 70 410 410 L4,MM 694 701 651 701 410 410
L5,MM 870 400 870 400 620 620 L5,MM 870 400 870 400 620 620
L6,MM 470 470 588 470 500 500 L6,MM 470 470 588 470 500 500
L7,Mm 530 470 470 470 450 450 L7,MM 530 470 470 470 450 450
L8,Mm 1190 570 610 615 475 475 L8, MM 190 570 610 615 475 475
L9, MM 650 1590 1782 1910 660 660 L9,MM 650 1590 1782 1910 660 660
L10,mMm 400 300 400 400 1750 1750 L10,mMM 400 300 400 400 1750 1750
L11,mm 393 700 750 750 610 610 L11,mm 393 700 750 750 610 610
L12,mMm % 355 415 500 500 1100 1100 L12,mMMm g 355 415 500 500 1100 1100
[ (]
L13,mm g 300 300 300 300 300 300 L13,mMMm g 300 300 300 300 300 300
= c
L14,mm g 3725 3831 4263 4431 5221 4960 L14,mm g 3725 3831 4263 4431 5221 4960
L15,mm g 1324 1631 1621 1331 1371 1371 L15,mMM g 1324 1631 1621 1331 1371 1371
L16,mM § 694 531 1071 531 1031 1013 L16,MM cg 694 531 1071 531 1031 1013
I I
L17,mm 8 132 1421 1491 1421 2821 2321 L17,mm S 130 1421 1491 1421 2301 2321
L18,mm 650 400 400 400 750 750 L18,mMM 650 400 400 400 750 750
B1,MMm 1062 1062 1062 1062 1062 1307 B1,mm 1062 1062 1062 1062 1062 1307
B2,MM 2453 2810 2790 2700 2863 2863 B2,MM 2453 2810 2790 2700 2863 2863
B3,MM 2053 2330 2310 2460 2372 2372 B3,mMm 2053 2330 2310 2460 2372 2372
B4,MMm 2080 3324 3397 3535 3655 4071 B4,mMm 2080 3324 3397 3535 3655 4071
H1,Mm 2473 2783 2855 2855 2967 3096 H1,MM 2473 2783 2855 2855 2967 3096
H2, MM 400 400 400 400 400 400 H2,Mm 400 400 400 400 400 400
H3, MM 952 1358 1384 1428 1463 1463 H3,MM 952 1358 1384 1428 1463 1463
Ha,mm 241 300 281 300 294 294 Ha, MM 241 300 281 300 294 294
H5,MM 3412 3773 3844 3970 4070 4070 HB, MM 3412 3773 3844 3970 4070 4070
HB,Mm 2198 2318 2323 2524 2539 2539 H6,MM 2198 2318 2323 2524 2539 2539
H7,Mm 1200 1308 1284 1332 1332 1422 H7, MM 1200 1308 1284 1332 1332 1422
H8,MM 1687 1706 1642 1856 1966 1656 H8,MM 1687 1706 1642 1856 1966 1656
HO, MM 875 998 969 1013 998 1058 HI,MM 875 998 969 1013 998 1058

MC20000TO03010214 DHTPOPOC



11

[Mogbop u ycTaHoBKa ropenku

Tunopasmep kotna

c lMnameHHas romnosa ropenku
e OnacTNYHbIA TENNOU3ONSALMOHHBIA MaTepuar
9 MpOMEXYTO4HbIN (hriaHeL, Anst YCTaHOBKW TOPErKu

o YcTaHoBOYHas nnuta ropenku

e dypma

* 3HayeHue anvHbl L3 B gmnanasoHe 50/400 mm ¢ warom 50

d, mm 300 310 350 380 370
S, Mm 300

S1, mm

D, mm 622 772 872 968 1100
L, Mm 2490 2895 3190 3190 3340
L1, mm 2175 2580 2875 2875 3025
L2, mm 500 500 500 500 600

KoHcTtpykuma kotna TEPMOTEXHUMK TT200
obecrneymBaeT BO3MOXHOCTb paboTbl C COBPEMEHHBLIMMU
BbICOKO3((WEKTUBHBIMN aBTOMATN3NPOBaHHbLIMU
BEHTUNATOPHLIMY ropenkamu, npegHasHavyeHHbIMU Ans
CXKuraHusi rasoobpasHoOro 1 XuOKoro Tonnuea.

PekomeHayeTcs NpUMEHST MHOMOCTYrNeH4aTble 1
MopynupyemMble ropenku ¢ NpUHyauTenbHOW nopayei
BO3[yXa W C perynupyembiM KO3(m(HULMEHTOM M30bITKA
BO3OyXa.

O6pasubl ropenok AOMKHbI MPOATU MPOMBILEHHbIE
ucnbiTaHusa 1 cooteetrcTBoBaTh TpeboBaHusam FOCT 21204
«["openkn rasoBble MpPOMbIlWeHHble. Obwme TexHNYeckne
TpeboBaHua», TOCT 27824 «[openku NPOMbIWAEHHbIE Ha
Xugkom Tonnuee. Obwwme TexHnyeckme TpeboBaHMs» WK
esponencknum ctaHpaptam DIN EN 267, DIN EN 676.

Mogbop ropenky OcyLlecTBRsSETCA B 3aBUCUMOCTA OT
MOLLIHOCTM KOTNa, BUga TOMnvMBa M NpembsBisieMblX
TpeboBaHN K PErynMpoBaHuio MOLHOCTA
(MHoOrocTyneH4aTble, Mogynupyemble FOPenKu).

[Ons sakasa naposoro kotna TEPMOTEXHWK TT200
B KOMMIEKTE C FOpPenkon Heobxooumo ykasaTb BuUA
ncrnonb3yemoro tonnmea. B cnyyae ucnonb3oBaHus
rasa B KayeCTBE OCHOBHOIO WM PE3epBHOro ToMnMBa
HeoOXOAMMO yKasaTb JaBfeHue rasa.

SHTPOPOC

500 500 500 500 500 500 500 500

295 291 291 290 430 430

20-60

1068 1068 1350 1428 1528 1530 1628 1628

3940 4740 5205 5305 5605 5805 6105 6105

3625 4425 4930 5035 5335 5535 5695 5695

600 600 600 600 600 700 700 700

Cneuwnanuctsl komnavun «39HTPOPOC» nomoryT B
BbIGOpE OMTUMANbHOrO COYEeTaHus KOoTen-ropenka.
Mpu xenaHun BbIGOP ropenkyu MOXHO MPOBECTU
CaMOCTOSITENbHO.

Mpu camocTosTENLHOM BbIGOPE FOpenku, BO BPems
3akasa KoTrna criepyeT ykasatb ee Mopenb. B aTom
crnyyae BMeCTe C KOTIoOM GyneT MoAroToBfeHO KpemnneHve
Onsi COOTBETCTBYIOLENA rOpenKu.

Mpu OTCyTCTBUM MH(OPMALMU O TOperKe, KoTen
OyneT OCHalWeH rmyxum (raHuemM 1 MOoArotoBKy
KpenneHus gomkHa OydeT BbIMOMHATL OpraHu3auus,
ycTaHaBnuBawluas roperky.

[Mpu BbLIGOPE ropenku nNpoBepbTE COOTBETCTBUE €€
npucoeauHUTENbHbLIX PasMepoB U pas3MepoB ee
NnamMeHHON ronoBbl TEXHWYECKUM TpeboBaHUsM KoTna
N HacTosLWero TeXHMYeckoro onucaHus. Ecnu ropernka
ocHalleHa KOPOTKOW WNW AfIVHHOW MnamMeHHOW ronoBoWn,
TpebyeTca 3akas [OMONMHUTENBLHOIO YANMHEHUS W/WnK
NPOMEXYTOYHOro (hriaHua.

Mpn BbIGOpPE KOTNA C ra3oBOW ropenkon Heobxoaumo
NpOBEPUTL HanM4yve B COCTaBe rasoBOW NUHUK
ropenku komneHcaTopa. KomneHcaTop Mo3BOMUT CHATb
MexaHW4Yeckne Harpysku Ha rasonpoBop npu pabote
KoTna.

MC20000TO03010214



12 | TexHunyeckoe onucaHne kotnos TEPMOTEXHUK Ttun TT200

npOCTpaHCTBO Mexnay nnamMeHHON ronoBou ropenkm un
XKECTKON TepMOVISOJ'IFILII/IeVI KOTna HJOMKHO ObiTh YMNNOTHEHO
9MaCTU4HbIM Tennon3onAUMOHHbIM MaTepunanom,

AstTomaTtnka SHTPOMATUK 500

AstomaTnka SHTPOMATUK 500 peanuayeT 3apadu
ynpaBneHns TEXHONOrMYECKMM MPOLIeCCOM B NapoBoW
KOTENbHON ¥ MH(OPMaLMOHHOIO 06CIYyXMBaHNA
9KCnnyaTaumoHHOro nepcoHana. YcraHoBka paHHon ACY
no3BonsieT [OCTWYb ONTUMAarbHbLIX MPOU3BOACTBEHHO-
9KOHOMMUYECKMNX, TEXHOMOMMHYECKNX N TEXHUYECKMX
napameTpoB paboTbl NapoBbIX KOTMOB.

O6bekTamMu KOHTPONSt M yNpaBneHns aBTOMaTUu3npoBaHHOM
cuctemsl ynpaenenns SHTPOMATUK 500 sensioTtcs:

e OT OOHOMO OO LWeECTV MapoBbiX KOTNa;
e KackapHbI perynsrop;

° [easpauMoHHasi yCTaHOBKa;

e c6op 1 BO3BpaT KOHAeHcaTa;

e oxnaguTens.

Komnnekc 9HTPOMATWK 500 ycnoBHO paspeneH Ha
He3aBWCHMbIE CUCTEMbI YNPaBMeHUs, KOTOpPblE NMPU3BaHbI
pewnTb onpefeneHHble BaXHble 3apayu yrnpaeneHus
KOTeNbHON ycTaHOBKOW. CUCTEMbI ynpaBneHus MoryTt
pabotatb kak B 0bwemM KOMMnekce, Tak U He3aBUCUMO
Opyr oT gpyra, Yem [OOCTWUraeTcsl Bbicokasi a(pheKTUBHOCTb
U YHMBEpPCaNbHOCTb aBTOMaTu3auuy NnapoBOW KOTENbHOMN.

Ctpyktypa ACY sBnseTca nepapxvyeckon u
pacrnpefeneHHon. Ha HWXHeM ypoBHe pacnonararoTcs
AATYMKU U UCMOMNHUTENbHbIE MEXaHW3Mbl, a TakKxe
cpeacTBa AMCTaHLUMOHHOMO ynpasrneHus (MecTHble

MOCTbI) WCMOMHUTENBHLIMWU MEXaHu3MaMm (3agBuKKamu,
KnanaHamu v gp.), NO3BOnsOWME OrnepaTopy BecTu
TEXHOMOMMYECKNn MPoLEecC B PyYHOM aBapuUinHOM pexume
Wnn B rnpouecce Hanagku.

INoruka ynpaeneHusi peanuayeTcs Ha CPENHEM YpPOBHE
CUCTEMBI, IOe PacronoXXeH OCHOBHOW MOAyNb KOHTPOMs
n ynpaeneHusi. Cuctema cpegHero ypoBHsi cobupaet
UHopmMaLmio 06 oblemM COCTOSAHUU CUCTEMbI U ee
OTAENbHBIX 3NEMEHTax.

MC20000TO03010214

npunaraemMbiM K KOTiy (ero cnegyeT yCTaHOBUTb MO
nepuMeTpy ropenoYHOro oTBepcTUs raHua).

Mo 3anpocy gucnetyepa cucteMa yrnpasneHus CpegHero
YPOBHSA nepepaeT UHGOpMaLMIo O TeKyLeM COCTOSIHUM
KOTENbHOro 060pYOOBaHMs, TEXHUYECKUX napameTpax
(naBneHue, Temnepatypa, Pacxod) Ha MOHUTOP
aucnetyepa.

Ha BepxHeM YypoOBHE OCyuleCcTBNdAeTcsda gucnetvyepusauuns,
apxvBMpoBaHMe U 3anucb MHMOpMauuMu, a Takxe
(pyHKUMN OUCTAaHUMOHHOIO YnpasneHUs CPegHUM YPOBHEM
CuctemMbl ynpaelieHUA.

Bce CY cBsA3aHbl mexgy coboii oblein LmMppoBOA WNHOW
CANbus, no koTtopoi npoucxognT oO6MeH OaHHbIMU MO
noruke Master-Slave (Begywuii — Bepombiin).

B komnnekce 9HTPOMATUK 500 Bemywwmm siBnsietcs CY
ESC 500, a Begomoi CY EBC 501.

Ha pucyHke nokasaHa cxema nepegadv AaHHbIX Ha
BEPXHWUI YypoBeHb no npotokony Modbus no nHTepgdeicy
RS485. Jlio6ass CY MoXeT ObITb MOOKIOYEHA B CETb
Modbus kak B coctaBe Komnnekca, Tak W OTOeNbHO Mo
nHTepency RS232.

[ucneTtyepckas
(BEpxHUIA ypOBEHb)

RS485 Modbus RS232 Modbus

Mogynu KoHTponsi 1

ESC EBC EBC ynpaenexns
(cpemHuin ypoBEHb)
[ 1 \ [aTtumkn n
TE TE TE UCTIONHUTENbHbIE
PE PE PE MexaHU3aMbl
LE LE LE

(HV>KHUIA ypOBEHB)

ESC - Entroos System Control
EBC — Entroros Boiler Control

SHTPOPOC
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SHTPOMATUK ESC 500.10 (seayLuasi)

BeinonHsiemble yHKLMK:

° KackapHoe ynpasneHue napoBbiMK KOTnamu (o 6
KOTIOB);

° yrpaBsneHne feaspaLnoHHON YCTaHOBKOW;

* ynpaBsfeHne KOHOEHCATHOW eMKOCTbIO;

° yrpaBsrneHne oxnagutenem.

OYHKUMM 3aLUMTbI:

* uTaTenbHbIX HACOCOB MO CyXOMY XOfy;

° [0 MVWHUMaLHOMY YPOBHIO BOfbI B [easpartope;
° M0 MWHUMansHoMy AasneHuio XBC;

* [0 MakcUManbHOMY YPOBHIO KOHAEeHcaTa;

° [0 MakcuManbHOMY YPOBHIO BOfbl B feaspatope.

3SHTPOMATUK ESC 500.11

BeinonHsiemble yHKLMK:
° yrpaBsreHne [easpaLnoHHON YCTaHOBKOW.

OYHKUMM 3aLUMTbI:

* uTaTenbHbIX HACOCOB MO CyXOMY XOfy;

° [0 MVWHUMaLHOMY YPOBHIO BOfbI B [easpartope;
° M0 MuHUMansHoMy AasneHuio XBC;

° [0 MaxkcMManbHOMY YPOBHIO BOfbl B feaspatope.

SHTPOMATUK ESC 500.12 (seayLuasi)

BbinonHsemble (yHKLWN:
° KackapHoe ynpasfneHue napoBbiMK KOTnamu (1o 6
KOTIOB).

KoMnnekTHOCTb KOToB

MocTaBka nponsBoauTCA B COCTOAHMM TOTOBHOCTU K
aKcnnyatauun ¢ MOMHOW KOMMfeKTaumen u (PyHKUMOHanNbHbLIM
KOHTpOnem.

MonHas komnnekTauusi kotna TEPMOTEXHUWK TT200 Ha
3aBOfe-U3roToBUTENE MO3BOMNSET YNPOCTUTL MPOEKTUPOBaHME,
YCKOPUTb MOHTaX, 06EeCcrneymnTb MOMHOCTBIO aBTOMAaTUYECKYHO,
HafexHyto 1 6esonacHylo akcrnnyaraumio kotna. OTaenbHble
4acTu KOTNa U KOMMOHEHTbI ONTUMAaNbHO MopobpaHbl Mo
pa3mMepamMm U TEXHUYECKUM XapaKTepUCTUKaM, COrnacoBaHbl
Opyr ¢ opyrom u cobpaHbl B Mofyfb, rOTOBbIA K
MOOKMOYEHWIO.

Mpy xenaHnn 3akazuuka koten TT200 MOXET MoCTaBnsiThCs
6e3 KOMMMeKTauMm Ui YacTUHHO YKOMMNEKTOBAHHbIM

SHTPOPOC

QHTPOMATUK EBC 501.10 (Bepomas)

BhbinonHsiemble yHKLWN:

°  yrpaBneHVe roperkomn Kotna;

° ynpaBneHWe HenpepbIBHOW MPOdyBKOW;
°  ynpaBneHVe MNepuoaMyeckon NpopyBKO;
° ynpaBneHVe YpoOBHEM BOObl B KOTME;

° MOOCHYEeT MaccoBoro pacxopa napa (1/4).

DYHKUMN 3aLLMTL:

* M0 MVHMMarbHOMY YPOBHIO BOAbl B KOTIE;
* M0 MakCMMaribHOMY YPOBHIO BOAbl B KOTIE;
* M0 MakCUMaribHOMY OABMEHWO B KOTNE;

* M0 MakCMMaribHON 3NEeKTPONPOBOOHOCTM.

QHTPOMATUK EBC 501.11 (Bepomast)

BbinonHsiemble (yHKLWN:

e yMpaeneHue ropenkoi KoTna;

e yMpaeneHue HemnpepbIBHON MPOLYBKOA;
e yMpaeneHue nepuoanyeckol NpodyBKOM;
e ynpaeneHue ypoBHEM BOfbl B KOTME.

DYHKUMN 3aLLMTLL:

* M0 MVHMMarbHOMY YPOBHIO BOAbl B KOTIE;
* MO MakCMMarbHOMYy YPOBHIO BOAbl B KOTIE;
* M0 MakCUMaribHOMY OABMeHW0 B KOTNE;

* MO0 MaKCUMMaribHON 3NEeKTPONPOBOOHOCTM.

obopynoBaHvem (Mo anemeHTam). B atom cnyyae, 3akasumk

CaMOCTOSITENBHO MPOM3BOAUT KOMMIEKTaUMIO KOTIIOB
ropenkamu, npubopamy 6e30MacHOCTM U aBTOMATUKON.

B komnnekt noctaBku Kotna TT200 BxopaT:

e KoTen B cbope;

* aBTOMAaTM3MPOBAHHAs rOPEenKa;

* cucteMa aBTOMATUKW KOHTPOMS M PerynupoBaHus;

®  KOHTPOMbHO-U3MepUTENbHbIE MPUOOPbLI 1 NPUGOPHI
6e3onacHoCcTW, apmMarypa;

®  HaACOCHbI MOOynb;

e OnoOK ynpaeneHnsi KOTIIOM U rOpernkKoun;

* TexHu4eckasi JOKyMeHTauusi (nacropT KoTna,
PYKOBOACTBO MO MOHTaXy W 3Kcrnyatauum).

MC20000TO03010214



14 | TexHuyeckoe onucaHue kotnos TEPMOTEXHUK tun TT200

[MprHagNeXXHoOCT KOTNOB

B 3aBucumocTu OT xenaHns 3akas3uquka, KomniaHus *  KOMMMEKT AN YACTKN KOTNa;
«9OHTPOPOC» MOXeT nocTaBuUTb MO AOMOMHUTENBHOMY *  MPOMEXYTOYHbIA (riaHew, Ans MOHTaXa YCTaHOBOYHOW
3anpocy cnegylowme npuHagnexHoct ansa kotnos TT1200: MnUTI;
° rowapkn ans o6CnyXXmBaHUs KOTIOB C nepunamu v
* YCTaHOBOYHas NnuTa C OTBEPCTUSMM [Nt YCTAHOBKM necTHLamu.
ropenku;

[JononHuTensHoM obopynoBaHue

Mo >enaHuio 3aka3duduka komMnaHus «9HTPOPOC» moxet *  MPUCOEOMHUTENbHbIE dMEMEHTbI OT naTpybka oTBoma
nocTaBuTb Crepytolee [OononHuUTeNsHoe obopyaoBaHve Ans ObIMOBbIX ra30B 00 AbIMOBOW TPyObl;
naposbIx Kotnos TT200: * 5KOHOMaWnsep;
* cenaparop;
* pacnpepenuTenbHble KOMNnekTopbl; * [ObIMOBble TPyObl U3 HepXaBetowen cTanu u
° YCTPOWCTBO BOLOMOArOTOBKM (Odeasapartop); LWYMOITyLINTENN;;
e Gapbatep-oxnaguTens; e Oak gns cbopa KoHpeHcaTa.

MC20000TO03010214 DHTPOPOC
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[MapoBon koten TT200 B 06BsI3KE

Ha kotne ycraHoBneH
BU3yalnbHbIA KOHTPOIb
YypOBHSA (2 wT.)

GZH =
Cenapatop
CUCTEMbI:

&P OcHosHoe obopynosaHue
E Astomatuka
XD 3anopHo - npepoxpaHuTenbHas

& KoHTponb MUHMMATBHOMO YPOBHS! 1

SHTPOPOC

&

g S3.12 9
& AT

XBlM —=
. D 8 D E5
Map —= i
38.17 88.18
. 5311 |

EED KoHTponb MUHMMANLHOMD YPOBHS 2

@& KoHtponb MakcMarbHOM YPOBHS
BuayarnbHbill KOHTPOMbL YPOBHA

&) Cucrema nopgaum napa

EED Cucrema nutaHus
&) Cucrema koHTpons
conecopepxaHuns

U MOCTOSIHHON NPOQAYBKU

&P Cvicrema nepriogmyeckoit
MpoayBKM

MC20000TO03010214



16 | TexHuyeckoe onucaHue kotnos TEPMOTEXHWK Tun TT200

SOKOHOMaunsep

o i 8 g o

SKoHOMawsep Mno3Bonser
yBennuutb Kr1Q kotna 3a
CYET CHWKEHWS TemnepaTtypbl
OTXOAALMX Fa30B U MOBbIWEHNS

TemnepaTtypbl NUTaTENbHON
BOMbI.

Cxema ¢ HEOTKIoHYaeMbIM 9KOHOMari3epom

SKOoHOMaW3ep NocTaBnsoTCS
ana Bcex kotnoB TT200;
pabo4yee paBneHvWe Mo BOASHOW
cTopoHe 16 6ap.

Cxema ¢ OTKIoYaeMbIM 9KOHOMAa3epom

MC20000TO03010214

MNutaTtensHas

BoOa

MNutaTtensHas

SHTPOPOC
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CY KkoTnomMm u BcrioMmorateribHbIM 060pynoBaHNEM

@ EBC ESC @

e interhet

internet
Ethernet Kackap, Ethernet
Hub g
CANbus Soft OPC
Router Router
Vo
EXPANSION
PORT
MC20000TO03010214

SHTPOPOC



18 | TexHuueckoe onucaHue kotnos TEPMOTEXHUK tun TT200

Mopgynb naponogayu

Mogynb naponopauu npegHasHadeH Ons opraHusauuu
oT6opa mapa u3 naporeHepatopa. Mogynb COCTOUT U3
3anopHoii U HeBO3BPaTHON apmaTypbl, a Takxke KnanaHa
C 9NeKTPOrnpuUBOLOM OBGECreYrBaloLLEero AUCTaHLMOHHOE
OTKPbITUE X 3aKpbITUE Mopauyn napa.

C nomoublo cneumansHo NMogobpaHHo Anst KOHKPETHOrO
KOTNa HeBO3BpaTHOW apmaTypbl Mopgynb obecrequBaeT
paBHOMEpHbIA pa3bop napa W WUCK4YaeT BRWsHWE
BHELWHUX MaporeHepupytowWwmx (NaponoTpe6nsioLwmx)

Konnektop —=

KpaH*

SRR O6patHbii knanaH

EEEED KnanaH ¢ aneKTponpyBOAOMM PyYHLIM yrpasneHem*

*

B 3aBUCUMOCTM OT MPOU3BOAUTENTBHOCTU KOTna

MC20000TO03010214

CUCTEeM Ha pacxon napa u3 Kotna C 3afdaHHbIMU
napameTtpamu.

JocTOMHCTBA:

e [loBblweHne a(PheKTUBHOCTU paboTbl KOTNa;

e ObecneyeHne AUCTAHLUMOHHOIO OTKPbITUS/3aKPbITUS
KnanaHa,

e Apmatypa crieuuanbHo nogoGpaHa nop KOHKPETHbIi
KoTer.

se17 X
se18 X

S8.19 X@

SHTPOPOC
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Perynupyowmin mogynb

Mpy OTCYTCTBMM NUTATENLHOIO Hacoca C ynpaBneHnem
no 4ucry o6OPOTOB B KayecTBe anbTepHaTVBbl Afs BCEX
HaCOCOB, PEKOMEHOYETCs UCMOoNb30BaTh HEMPEepbIBHYIO
PErynupoBKY C MOMOLLbLIO MOJYNsi PerynnpoBKy
nuTaTensHol BOfbI.

MOD,yJ'Ib obecne4ynBaeT bonee Ka4yecTBeHHOe perynumposaHune
YPOBHA BOfObl B NAapoOBOM KOTNEe, a TakXe CHMXaeT 3atpatbl
Ha O6Cl'|y)KVIBaHI/Ie nuTaTenbHOM CUCTEMBbI.

OpHOBPEMEHHO MOfyMb PEryrMpoBKY MUTaTenbHOW BOfbl
rapaHTpyeT nogayy MWHUMANbHOTO KOMMYecTsa BOfbl
4yepes NUHMIO PeLMpKynsiLmMK, KoTopasi Heobxopguma [ns
OXNaXOEHUsI NUTaTeNbHbIX HACOCOB MPW MONHOCTLIO
3aKpbLITOM KranaHe.

IHocTonHcTBa:
e [loBbiweHre 3PGPEKTUBHOCTA SKOHOMAN3epa NapoBOro
KoTna;

e (Ob6ecneyeHne nogaym MUHMMANbLHOMO KONMMYecTBa BOMdbl
HeobXoauMOoro Ans OXMaXKOeHMs1 NUTaTeflbHbIX HACOCOB;

ERM-R
regulating module recirculation

s B
= o

CocTtae perynupyiowero Mogyns:

N8

GIEKD) Perynupyroumin knanaH GEXD) ownstp

SHTPOPOC

Perynupytowmii mogyns. ERM-R

e [loCTOSIHHbIV ypoBeHb BOObl B KOTINE,
*  YMEeHblUEHNE KONMUYeCTBa BKIOYEHWI HACOCOB.

Mopynb perynMpoBKU nuTaTenbHoi Bombl Anst
6eccTyneH4aTon perynupoBKM COCTOMT U3 KranaHa
PErynupoBKM NUTATENbHON BOMAbI, rPS3EYNOBUTENS, OBYX
3anopHbIX apmatyp, a Takke MepenyckHOro yCTponcTea.

ERM
regulating module

GEEI) 3amswkka

MC20000TO03010214



20 | TexHuyeckoe onucanHne kotnos TEPMOTEXHUK tun TT200

HacocHbin mopmynb

HacocHblin mogynb Mcnonb3yercsa Ans nogayu
nutTaTtenbHOW BoAbl OT 6aka nuTaTenbHOW BOObl B

KoTen ¢ 60nbWyM BOASHbIM OObEMOM, UK AN noga4u
KOHOeHcaTa OoT 6aka cbopa KoHOeHcaTa B ferasaluoHHYH
YCTaHOBKY.

B mopyne nutaTenbHbIX HACOCOB [AOMOMHUTENBEHO MOXET
ObITb YCTAHOBNEH ABUratenb ¢ npeobpasoBarenem
YacToTbl, MO3BONAIWNIA PerynmposaTtb rnogady BOfAbl
6eccTyneH4yaTo B COOTBETCTBMM C MMEOWUMUCS
NOTPe6HOCTAMMU.

JocTouHcTBa:

e [penBapuTensHo cobpaH OO COCTOSIHWS TOTOBHOCTM K
YCTaHOBKE;

e CHmxeHve noTpeGnsieMoll MOLWHOCTM 1 MOBbIIEHUe
KoMchopTa mpy aKchnyaTauuu.

Mopgynb nuTaTenbHbIX HACOCOB MOCTaBMNSETCA B FOTOBOM
K pabote Bupge. OH ycTaHaBNMBaETCS Ha KOHCOMb BMeCTe
C MaHOMETPOM, 3arnopHON, unbTpylowen 1 obpaTHON
apmarypou.

HacocHbii mogyns. Komnakt

KoHcTpykuus.

[MocTaBnsiemble Hacockl NpefcTasnsaloT coboun
BEPTUKaNbHbIE MHOFOCTYMeHYaTble LEeHTPOOEXHble Hacochl
BbICOKOrO [aBfeHus C MOMHOCTbIO 3aKpbITbiM ABUratenem
BO3AyLWHOro oxnaxpeHns. OHW npepHasHa4eHbl
cneumanbHO Ans aKcnnyataumMu B KadecTBe NuUTaTenbHbIX
HacocoB MapoBOro KoTna.

e

EXID E&XPY Srevenr

nepexofHoON BbIMYCKHOWN

EXE) MNoncraska

EKIP Hacoc EEXED O6pathbiii knanaH
EXID KpaH EXID Marometp
[ 53.02 JalId EEALD 3ateop

MC20000TO03010214

SHTPOPOC
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Cuctema 6e30nacHOCTMU

Cwuictema 6e30MacHOCTM MapoBOro KOTna MCMonb3yeTcs
Onsi rapaHTUPOBAHHOMO OTKIIOYEHUS MOLYNEen U OCHOBHbIX
CUCTEM KOTNa, TakMX Kak: ropenka, nutatefibHble HacoChbl
W T.0., B Clly4ae BO3HUKHOBEHWS aBapuiiHOW cuTyauumu,
KOTOpasi MOXET MoBneYb 3a coboi paspylleHue KoTna.
Tak Xe cucteMa BbINOMHSAET Psii KOHTPOMbHBIX (PYHKLMIA
HeobxoouMbIX Onsi 6e3onacHoi aKcnnyaTaumum KoTna.

DYHKUMN:

KOHTPONb MUHUMANbHOMO YPOBHS;

e KOHTpOnb MakcUManbHOro YpOBHS;

e KOHTpOnb TeKyllero COCTOsIHUSI 32 YPOBHEM BOfbl B
KOTne;

e KoHTpornb conecofep>XaHusi KOTIOBOW BOAbI;

e Bu3yanbHblii KOHTPONb YPOBHS;

KOHTpOnb MakCUMasnbHOTO AaBNeHust B KOTe.

KoHcTpyKuums. .

CucTtema nocraBnsieTcsi kak Habop HeobXopuMbIX, .
crneumansHo NogobpaHHbIX Mof AaHHbLIA TUR KoTna
0aTuMKOB U 3aropHO-perynupyloLiein apmaTypbi.

[
$10.43

\/
/\
Y B S10.42

[®)l S10.44

$10.43

@3 Korpons faeneHns
@EEDD BvisyantHbiin KOHTPONL [aBneHus

@YW KoHTponb MUHUMAMEHOMO YPOBHS!

SHTPOPOC

4

@D KoHTPorb MYHAMATBHOMO YPOBHS

@D KoHTponb MaKCMMANLHOMO YPOBHS!

BuayanbHbii KOHTPOMb YPOBHS

JononHuTenbHo:

TVHWS1 HenpepbIBHOW MPOOYBKM B COCTaBe
perynupytolero kKnanaHa 1 3arnopHoii apmatypbl;
INvHKsi Nepuoanyeckol MpogyBKe B COCTaBe
NMHeBMoO-KrnanaHa v 3arnopHOi apMaTypsbl.

@ Kortpons ypossi
BepxHsisi npoayBka

HiwkHsisi npoayBka

MC20000TO03010214



22 | TexHun4yeckoe onucaHve kotnos TEPMOTEXHUK Ttun TT200

Mogaynb TepmMmnyeckon ob6paboTKu

ESC 500.10(11)

. VN
¥l
i z
1 @
—= ESC 500 ®
BbINap
? ) ’ ' ~— Bopa ¢ XBI
D1.78
D4.85 | D4.86
nan E
D6.94 | D6.93 ] ‘
cnve
D7.100
— Ha KoTen i —= ClNnB
CUCTEMbI:
@XID [easpaunoHHas KonoHka €I Cucrema nopaun Bogbl ¢ XBI1 €I Cucrema nopaum rpetoero napa
@2 Bax sanaca nutaTtensHON BOAbI €3 Cucrema koutpons u Cuctema pasorpesa

pPerynupoBaHnsi YpoBHSI
©XD 3awmta ot nepenonHeHns

MC20000TO03010214 DHTPOPOC
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Bapbatep-oxnagutens
) § E

JInHUM HWXHEro un BEpxHero

R3.07 E oxnaxpgeHusi (xonogHasi Bofa)

w1 W

ropsiyas
Bojpa ~— o

—= OXMnaxpeHHas m

Bofa

GEKID Bapbatep-oxnagntens CO CRMBHLIM KPaHOM GIXE) Tepmowmerp
JINHUA BEPXHEIMO OXJTAXAOEHWUA JIMHUA HUXXHEMO OXNAXAEHWUA
@GP Oatuvk TemnepaTypbl GENID [atunk TemnepaTypbl

@) O6patHbiii KnanaH €= O6patHbiit KnanaH
@GEED 3apsuxka @EXRD 3aneuxka

@ Perynupytowmii knanaw GEXD Perynupytownii knanan
G ounstp G ownstp

GHE 3apsuxka @GR 3aneuxka

3ansuxka 3apsumxka

NHWS BEpXHErO OXNMaxXOeHWs NMPUMEHSIETCS B Clyvae BO3MOXHOCTW BTOPUYHOIO BCKMMAHWS OXNaXOaeMoW XXMOKOCTY
(koHpeHcaTa). [onyckaeTcsl 00beauHsITb BEPXHEE W HUXHUE OXNaxOeHue.

DHTPOPOC MC20000TO03010214



24 | TexHunyeckoe onucaHune kotnos TEPMOTEXHUK Ttun TT200

[MuTatenbHaa cucrtema

E ﬁ? %_R ﬂ!ﬁ;

max
N
KoHUeBOW KOHTaKT

CurHan ynpasneHus
(mna)
& I

min

. g% B
1 i - Bbi6op Hacoca r »
E ° - -
= { @ CmeHa no j— ==
HapaboTke,* B X
® Bnokvposka —
CunoBoin wkac
3akasyumka
CwvrHan ot paTtuyuka
YPOBHS
4-20mA

MC20000TO03010214 DHTPOPOC
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Cenapartop HenpepbIBHON MpoayBKu

oTBOf napa
=
CP2.03
=

nopga4a napa

oTBO[g
KoHeHcaTa

wnamoypaneHue

SHTPOPOC

CenapaTopbl HEMPEPBLIBHOW W MEPUOANYECKOR MPOQYBKM
npepHasHayeHbl Ons pasperneHus Ha nap 1 Bogy
napoBoasiHOW cMecu, obpasylolwencs 13 npogyBO4HON
BOObl MapoBbIX KOTMOB, KOHOeHcaTa MnapornpueMHUKOB,
LpeHaxka NapornpoBOAOB MPU CHWKEHUU ee OaBneHus
0O AaBneHus B cenapartope, C NOCnegylowmm
ucrnonb3oBaHveM Tenna Bogbl 1 napa.

CenapaTop HenpepbIBHON MpOMyBKY
onuun

MaromeTp

TepmomeTp

(¢1;2X1%) COpocHol KknanaH

MC20000TO03010214



26 | TexHunyeckoe onucaHne kotnos TEPMOTEXHUK Ttun TT200

bBak cbopa koHOeHcata

CucteMa KOHTPONSi KavecTsa BO3BPALLAEMOro

BbINap
=

KoHOeHcaTa (onums)

nepenve

NpoQYyBOYHbIN
Konope|

l =

II

——— KOHeHcaTt

Mopyne KoHpeHcaTHbIx HacocoB (onuus) ey

REON |
|—— Ilgla

)
&

MocTaBnsaTCca Kak B rOPU3OHTaNbHOM, TakK U B BepPTUKallbHOM WCMNONMHEHUN.

(e3)0} Baxk cbopa koHgeHcaTa

(¢7X1]) YKazaTenb ypoBHSA BU3yarnbHbIA
¢ patuvkom 4-20 Ma

(exX1]l) BuicTpopericTBytoLWA

NMHEBMATUYECKWA 3-X XOOOBOWA
KnanaH

MC20000TO03010214

(exX173) [laTuMK KOHTPOMNS CONECOomepKaHust
Cc ONOKOM aBTOMAaTMKM

[exX0k]) [aTumK KOHTPONS MYTHOCTU C
OroKoM aBTOMAaTVKU

O6paTHbIi Knana

[ZXi]J) KoHpeHcaTHble Hacochl
HdocTounHcTBa:
CHuxeHune 3atpaT bnaropaps

YMEHbLUEHUIO pacxofa UCronb3yemoi
NOANUTOYHOW BOObI

SHTPOPOC
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CBouncTBa HacCbIWEHHOro BOASHOMO napa

[asneHue

0.02
0.02
0.04
0.05
0.06
0.07
0.08
0.09
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1.1
12
13
1.4
15
15
16
17
18
1.9
2
2.2
24
2.6
2.8
3
3.5
4
45
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
11
12
13
14
15
16

Temneparypa |O6bemHas macca

17.51
24.10
28.98
32.90
36.18
39.02
41.53
43.79
45.83
60.09
69.13
75.89
81.35
85.95
89.96
93.51
96.71
99.63
102.32
104.81
107.13
109.32
111.37
111.37
113.32
115.17
116.93
118.62
120.23
123.27
126.09
128.73
131.20
133.54
138.87
143.63
147.92
151.85
155.47
158.84
161.99
164.96
167.76
170.42
172.94
175.36
177.67
179.88
184.06
187.96
191.60
195.04
198.28
201.37

SHTPOPOC

(obpatHas nnot-

67.006
45.667
34.802
28.194
23.741
20.531
18.105
16.204
14.675
7.650
5.229
3.993
3.240
2.732
2.365
2.087
1.869
1.694
1.549
1.428
1.825
1.236
1.159
1.159
1.091
1.031
0.977
0.929
0.885
0.810
0.746
0.693
0.646
0.606
0.524
0.462
0.414
0.375
0.342
0.315
0.292
0.273
0.255
0.240
0.227
0.215
0.204
0.194
0.177
0.163
0.151
0.141
0.132
0.124

IMnotHoCTb.

(napa)

0.015
0.022
0.029
0.035
0.042
0.049
0.055
0.062
0.068
0.131
0.191
0.250
0.309
0.366
0.423
0.479
0.535
0.590
0.645
0.700
0.755
0.809
0.863
0.863
0.916
0.970
1.023
1.076
1.129
1.235
1.340
1.444
1.548
1.651
1.908
2.163
2.417
2.669
2.920
3.170
3.419
3.667
3.915
4.162
4.409
4.655
4.901
5.147
5.638
6.127
6.617
7.106
7.596
8.085

YpenbHas SHTanbNUs Vneanaﬂ 3|-rranbnm|

73.45
101.00
121.41
137.77
151.50
163.38
173.87
183.28
191.84
251.46
289.31
317.65
340.57
359.93
376.77
391.73
405.21
417.51
428.84
439.36
449.19
458.42
467.13
467.13
475.38
483.22
490.70
497.85
504.71
517.63
529.64
540.88
551.45
561.44
584.28
604.68
623.17
640.12
655.81
670.43
684.14
697.07
709.30
720.94
732.03
742.64

752.82
762.60
781.11

798.42
814.68
830.05
844.64

858.54

17.54
24.12
29.00
32.91
36.19
39.02
41.53
43.78
45.82
60.06
69.10
75.87
81.34
85.97
89.99
93.56
96.78
99.72
102.43
104.94
107.29
109.49
111.57
111.57
113.54
115.42
117.20
118.91
120.55
123.63
126.50
129.19
131.71
134.10
139.55
144.43
148.84
152.89
156.64
160.13
163.40
166.49
169.41
172.19
174.84
177.38
179.81
182.14
186.57
190.70
194.58
198.26
201.74
205.06

2533.64
2545.64
2554.51
2561.59
2567.51
2572.62
2577.11
2581.14
2584.78
2609.86
2625.43
2636.88
2645.99
2653.57
2660.07
2665.77
2670.85
2675.43
2679.61
2683.44
2686.98
2690.28
2693.36
2693.36
2696.25
2698.97
2701.54
2703.98
2706.29
2710.60
2714.55
2718.17
2721.54
2724.66
2731.63
2737.63
2742.88
2747.54
2751.70
2755.46
2758.87
2761.98
2764.84
2767.46
2769.89
277213
2774.22
2776.16
2779.66
2782.73
2785.42
2787.79
2789.88
2791.73

605.15
608.02
610.13
611.83
613.24
614.46
615.53
616.49
617.36
623.35
627.07
629.81

631.98
633.79
635.35
636.71

637.92
639.02
640.01
640.93
641.77
642.56
643.30
643.30
643.99
644.64
645.25
645.83
646.39
647.42
648.36
649.22
650.03
650.77
652.44
653.87
655.13
656.24
657.23
658.13
658.94
659.69
660.37
661.00
661.58
662.11

662.61

663.07
663.91

664.64
665.29
665.85
666.35
666.79

YpenoHas Tennora

napoo6pazoBaHusi
(koHpeHcaumm)

2460.19
2444.65
2433.10
2423.82
2416.01
2409.24
2403.25
2397.85
2392.94
2358.40
2336.13
2319.23
2305.42
2293.64
2283.30
2274.05
2265.65
2257.92
2250.76
2244.08
2237.79
2231.86
2226.23
2226.23
2220.87
2215.75
2210.84
2206.13
2201.59
2192.98
2184.91
2177.30
2170.08
2163.22
2147.35
2132.95
2119.71
2107.42
2095.90
2085.03
2074.73
2064.92
2055.53
2046.53
2037.86
2029.49
2021.40
2013.56
1998.55
1984.31
1970.73
1957.73
1945.24
1933.19

587.61
583.89
581.14
578.92
577.05
575.44
574.01
572.72
571.54
563.30
557.97
553.94
550.64
547.83
545.36
543.15
541.14
539.30
537.59
535.99
534.49
533.07
531.73
531.73
530.45
529.22
528.05
526.92
525.84
523.78
521.86
520.04
518.32
516.68
512.89
509.45
506.29
503.35
500.60
498.00
495.54
493.20
490.96
488.80
486.73
484.74
482.80
480.93
477.35
473.94
470.70
467.60
464.61
461.74

Tennoem- |[uHamuueckasi
KOCTb Napa | BA3KOCTb napa

1.8644 0.000010
1.8694 0.000010
1.8736 0.000010
1.8774 0.000010
1.8808 0.000010
1.8840 0.000010
1.8871 0.000010
1.8899 0.000010
1.8927 0.000010
1.9156 0.000011
1.9343 0.000011
1.9506 0.000011
1.9654 0.000012
1.9790 0.000012
1.9919 0.000012
2.0040 0.000012
2.0156 0.000012
2.0267 0.000012
2.0373 0.000012
2.0476 0.000012
2.0576 0.000013
2.0673 0.000013
2.0768 0.000013
2.0768 0.000013
2.0860 0.000013
2.0950 0.000013
2.1037 0.000013
2.1124 0.000013
2.1208 0.000013
2.1372 0.000013
2.1531 0.000013
2.1685 0.000013
2.1835 0.000013
2.1981 0.000013
2.2331 0.000014
2.2664 0.000014
2.2983 0.000014
2.3289 0.000014
2.3585 0.000014
2.3873 0.000014
2.4152 0.000014
2.4424 0.000015
2.4690 0.000015
2.4951 0.000015
2.5206 0.000015
2.5456 0.000015
2.5702 0.000015
2.5944 0.000015
2.6418 0.000015
2.6878 0.000015
2.7327 0.000015
2.7767 0.000016
2.8197 0.000016
2.8620 0.000016
MC20000TO03010214



28 | TexHunyeckoe onucaHne kotnoe TEPMOTEXHWK Tun TT200

Ounametp Tpy6 naponposona

Anametp naponposopa (Mm)
aeneHue |CkopocTb
= = nﬂnnnnnnnnnﬂ
7 12 19 33 45 72 423

10 120 166 279 619 1048 1654
15 10 18 29 50 67 108 180 249 419 634 928 1572 2481
o8 20 14 24 39 67 90 144 241 332 559 846 1238 2096 3308
30 21 36 59 101 135 217 361 498 839 1269 1857 3145 4963
10 9 15 25 44 59 94 157 217 366 553 810 1372 2165
15 14 23 38 66 88 142 236 325 549 830 1215 2058 3247
! 20 19 31 51 88 118 189 315 434 732 1107 1620 2744 4330
30 28 47 77 132 177 284 473 651 1098 1661 2430 4116 6495
10 13 23 37 64 86 138 230 317 535 809 1184 2006 3165
15 20 34 56 96 130 208 346 476 803 1214 1777 3009 4748
2 20 27 46 75 129 173 277 461 635 1071 1619 2369 4012 6331
30 41 69 113 193 260 416 692 953 1606 2429 3554 6018 9497
10 18 30 49 84 113 181 302 416 701 1060 1552 2628 4147
15 27 45 74 126 170 272 453 624 1052 1591 2328 3942 6221
° 20 36 60 99 169 227 363 604 832 1403 2121 3104 5257 8295
30 54 91 149 253 340 545 906 1248 2104 3182 4656 7885 12443
10 22 37 61 104 140 224 372 513 865 1308 1914 3242 5116
15 33 56 91 156 210 336 559 770 1298 1962 2871 4863 7674
¢ 20 45 75 122 208 280 448 745 1027 1730 2617 3829 6484 10232
30 67 112 122 313 420 672 1118 1540 2596 3925 5743 9726 15348
10 26 44 72 123 166 266 442 609 1027 1554 2273 3850 6075
15 40 66 109 185 249 399 664 914 1541 2331 3410 5775 9113
° 20 53 89 145 247 332 532 885 1219 2055 3108 4547 7700 12151
30 80 133 218 371 499 798 1328 1829 3083 4662 6821 11551 18226
10 31 il 84 143 192 307 512 705 1189 1797 2630 4454 7028
15 46 77 126 215 288 461 768 1058 1783 2696 3945 6681 10543
¢ 20 62 103 168 286 385 615 1024 1411 2378 3595 5260 8909 14057
30 93 154 252 430 577 923 1536 2116 3567 5393 7891 13363 21086
10 35 58 95 162 218 349 581 800 1349 2041 2986 5057 7979
15 52 87 143 244 327 524 872 1201 2024 3061 4479 7585 11969
! 20 70 17 191 325 437 699 1163 1601 2699 4082 5972 10114 15959
30 105 175 286 488 655 1048 1774 2402 4049 6123 8958 15171 23938
10 39 65 106 182 244 390 650 895 1509 2282 3339 5654 8922
15 59 98 160 273 366 586 975 1343 2264 3423 5008 8482 13383
¢ 20 78 130 213 364 488 781 1300 1791 3018 4564 6678 11309 17845
30 118 196 320 546 733 1172 1950 2686 4528 6847 10017 16964 26767
10 43 72 118 201 270 432 718 990 1668 2523 3691 6251 9863
15 65 108 177 301 405 648 1078 1485 2502 3784 5537 9376 14795
° 20 87 144 236 402 540 864 1437 1980 3337 5046 7382 12502 19727
30 130 217 354 603 810 1296 2156 2970 5005 7569 11074 18753 29590
10 47 79 129 220 296 473 787 1084 1828 2764 4045 6850 10808
15 7 118 194 330 444 710 1181 1627 2742 4147 6067 10275 16213
10 20 95 158 258 441 592 946 1575 2169 3656 5529 8090 13700 21617
30 113 287 388 661 888 1420 2363 3254 5485 8294 12135 20550 32426
10 64 106 174 297 398 637 1061 1461 2462 3724 5448 9227 14559
15 96 160 261 445 598 956 1591 2192 3694 5586 8173 13840 21839
b 20 128 213 348 594 797 1275 2122 2922 4925 7448 10897 18454 29118
30 192 320 523 891 1196 1913 3183 4384 7388 11172 16346 27681 43678
10 72 120 196 335 450 719 197 1649 2779 4202 6149 10413 16430
15 108 180 295 502 675 1079 1796 2473 4169 6304 9223 15619 24646
10 20 145 241 393 670 900 1439 2395 3298 5558 8405 12298 20826 32861
30 217 361 590 1005 1350 2159 3592 4947 8338 12608 18447 31239 49292

MC20000TO03010214 DHTPOPOC
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www.entroros.ru

Komnanusi SHTPOPOC ocTtaBnsieT 3a cofoii MpaBo Ha BHECEHUE V3MEHEHWN, HamnpaBheHHbIX Ha YydleHne TeXHUYECKUX mnokasaTtenen.



