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reflex

‘BydepHble HakonuTenu e
Anst XpaHeHUus ropsivyen



reflex 'BydepHble HakonuTenw’
UHuBecTULuUM B OyayLuee

3anachbl nckonaemoro TonnuBa CokpalLarTes
C KaXk[iblM roflOM, B TO BPEMSI KaK LieHbl Ha
3HEProHOCUTENMN MNOCTOSIHHO pacTyT. MoaTomy
nonuTuka B cepe 3HEPreTukn JOMmKHa
npegycmaTtpuBaTh NOUCK MHHOBALMOHHbIX
pelleHnin. BoamoxxHa opueHTauns Ha
NpOrpeccmBHble CNOcobbI reHepaLum 3Hepruu,
Takme kak KOMOGUHMPOBaHHOE NPON3BOACTBO
Tenna v aneKTPO3HEPrMn UM NCrosfb3oBaHne
TENnoBbIX HACOCOB.

[ns atnx uenen npurogatcs reflex 'BydepHblie
HakonuTenw'. PasgeneHve npoLeccos
NPOW3BOACTBA W NOCTaBKM SHEPTUM NO3BONSIET
3apheKTNBHO NCMONbL30BaTh, HaNpuMep,
WHEPTHbIE KOTMNbl 6e3 Kaknx-nnbo orpaHn4eHni.

Kpowme Toro reflex 'BydepHbie Hakonutenu’
[EMOHCTPUPYIOT CBOW CUIbHBIE CTOPOHbI

B COYETAHMU C CONMHEYHbIMU CUCTEMaMU
3HeprocHabxeHusa 1 cuctemamm
KOMOUWHMPOBAHHOIO NPOM3BOACTBA Tenna u
3Heprum (KoreHepauum).

MporpeccrBHbIE 3HEpreTUYeckne
TEXHONOru - ¢ UCNosib3oBaHeM
reflex 'BydepHbie HakonuTenwu’!

reflex 'BycbepHble HakonuTenu ABMAKOTCS

ONnTUManbHbIM AOMOMHEHUEM AMs:
CUCTEM C TENNOBbLIMW HAacocamu,
B J@HHOM cry4ae oHu obecneynsaroT
3KOHOMMYHYIO 3KCMnyaTaLumo TEMNOBOro
Hacoca, He3aBUCKMMO OT TEKYyLLEeW
NOTPeBGHOCTY B TEMMOBOW 3HEPIrUN;
COJTHEYHbIX CUCTEM SHEProCHabXeHMs,
N36bITOYHAs COMNHeYHas aHeprus
COXpaHsIeTCs B TEYEHWE ANUTENBHOIO
nepvofa BpeMeHu U MOXET BbITb
“cnonb3oBaHa Npu OTCYTCTBUM COMHLA;
TBEPAOTONIMBHbIX KOTIMOB,
npu MHEPTHOM Harpese obecneunsaeTcs
HenpepblBHast apdekTnBHas pabota
KoTna;
CUCTEM KoreHepauuu,
BbipaboTaHHOe Tenno, NPoM3BoOAUMOE
B pe3ynbraTe reHepaumm
3MEKTPOSHEPIUN, COXPAHSIETCS U
MOXET ObITb MCMONb30BaHO BO BPEMS]
MaKkcUMarnbHOM TENOBON Harpysku;
CUCTEM OTOMINEHUS C LiENbIO
YOOBINETBOPEHUs NOTPeBGHOCTU B reflex ;BTS’:;::;';;;:?::;"““"'
MVKOBbIE Nepuoabl.




MpuHUMN paboTbl -
npocrtoTa U Bbicokas 3hpeKTMBHOCTb!

reflex 'BydepHble HakonuTenu’ paboTatoT no
NPUHLMMY NOCIIOMHOMO XpaHEHUs U BbICTYNAlOT B
KayecTBe «aKKymyrnsitopa Tenna.

BydepHble HakoNUTENN MOTyT pasaensTb
npoLecc reHepaumu Tenna u ero notpebnexHus
BO BPEMEHW UMW ryapaBnmyeckn. 1o No3sonseT
ONTUMU3NPOBATL COOTHOLLEHNE 0GLEMOB
reHepupyemoro v notpebnsemoro Tenna.

Brnarogapsa HanuMunio Tpex BEPXHUX pasbeMoB
[0S NOOBOASILLIErO U OTBOASALLErO
TpyGOMNpPOBOAOB, a TaKkKe ABYX HUKHUX

&
:

leHepaTop
Tenna

reflex 'bBydepHble HakonuTenw’
A heKTUBHOCTb U TMOKOCTb

pa3beMoB A4 Bo3BpaTa BoAbl OT n0Tpe6|/|Ten$|
Tenna unu nogadvn B reHeparop tenna,

BO3MOXXHbI pa3finiHble BapnaHTbl NepeKkr4veHna

N NOAKIHOYEeHUA.

PasymeeTcsi, [aHHbIN YHKUMOHANbHbIV
NPUHUMUMN NPUMEHMUM ANSI CUCTEM XONOL4HOMo
BOAOCHabxeHusi. HeobxoamMmo npenycMoTpeTb
aHTMANDY3NOHHYI U3OMNALMIO MO MECTY
MOHTaxa.

Y

MoTpebutens
Tenna

@

reflex 'BydpepHble HakonuTenu’

MpuynHbl Nnpobnem — B Mmeno4ax. Ho ansa
reflex 'BydepHble HakonuTenu’ aTo He
npo6nema!

poctynHel 10 mogenen pasmepamm

ot 200 go 5000 nuTtpos

8 6oKoBbIX NpUcoeanHeHUI, 1 BEpxHee
npucoeanHeHne ans pasnmyHbixX
BapWaHTOB NOAKIIOYEHNS

4 rHe3na Ans 4aTymkoB
MHorouncneHHble npucoeanHeHus
[aloT BO3MOXHOCTb pacLUMpsATb CUCTEMY
B byaywem

reflex 'PFH BydepHbie
HakonuTenwu’

«5 mory Bbibparb reflex 'BydepHble HakonuTenu’
NoAXoAsiLLEero pasmepa, Mogenv u userta ¢
pasnnyHbIMU BapuaHTaMy NOAKMIOHEHNSI».

Mogenb 'PFHF’ ¢ hnaHueBbiM
coefMHeHeM, KoTopast UCTOSHSAET

pOsib CMOTPOBOIO OTBEPCTUS, a TaKkke
CNYXUWT ANsi yCTaHOBKM AONOMHUTENBbHBIX
HarpeBaTenbHbIX 31EMEHTOB

Mopenb 'PFHW’ ¢ 6onbLuon
NMOBEPXHOCTbIO Harpesa,
npegHasHayeHHasi, Hanpvmep, ons
MOAKITIOYEHUS K CONMHEYHOW cucteme
3HeprocHabxeHus

BbicokokayecTBeHHasi CbeMHast
Tennousonaunsa TonwuHon 90 mm ¢
NoKpbITMEM U3 6enow onbru cokpallaet
onepauyroHHbIe pacxoabl U NoTepu
3HEpPrn B peXUMeE 0XMAaHWs 40
MUHUMYMa

[ononHuTenbHas Tennons3onsums
[OCTYMNHa B TpeX LIBETOBbIX BapuaHTax,
YTOObI COOTBETCTBOBATL Bawlen
OTOMUTENbLHOM cUcTeme

CopepxaHune

0630p

‘w ‘N

TexHn4veckme 4 -5
XapaKTepUCTUKU

Komnnekrytowme
5-6

Bbi6op

‘ ~

MoHTax u ykasaHus
no nJilaHMpPoOBKe
8-11




- 4 MsArkasi nonMypeTaHoBasi TEMNOM30NSALMS TOMLWUHON

reflex 'bBydepHble HakonuTenw’
TexHnYecKue xapakTepucTUKun

Ana HakonneHua TenrioHocuTens

pe3epByap M3roTOBIIEH U3 BbICOKOKAYECTBEHHOW
cranu S235JRG2 (RSt 37-2)

Msirkasi nonnmypeTaHoBas TeNou3onsALmUst TONWUHOM
90 MM ¢ 6enon NNéHoYHon 0bnMLoBKOM

hi he

h2

reflex 'PFH BydepHble HakonuTenw’ A

BHYTPEHHSI MOBEPXHOCTb HeobpaboTaHHas,

BHELLHSIS - NONMMEPHOE MOKpbITUE he - . 7h
[onycTuMoe n3bbITouHoe paboyee gaeneHne 3 6ap '“FMT“S
(6 6ap y HakonuTenew ot 1500 ) — TK

ponyctumas paboyasi Temnepatypa 95 °C

\
reflex 'PFHF BydepHble HakonuTenwu’ 7»\

Ana HakonneHua TenrioHocuTens @ |—

pesepByap W3roTOBIIEH 13 BbICOKOKA4eCTBEHHOW
crann S235JRG2 (RSt 37-2) T = =

90 MM ¢ 6enolt NNEHOYHOI 0BIULIOBKOWA & o e
h2

BHYTPEHHSISI NOBEPXHOCTb HeoGpaboTaHHas, .
BHELLHSS - NMOIMMEpPHOe MOKpbITHE J i

hs

C oTBepcTnemM Ana npovYncTkn n pesnsmmn

[onycTuMmoe n3bbiTouHoe paboyee gaeneHne 3 6ap
(6 6ap y HakonuTenen ot 1500 )

ponyctumas paboyasi Temnepatypa 95 °C

Ana HakonneHua TenrioHocuTens

pesepByap M3roTOBIEH U3 BbICOKOKaYeCTBEHHOM
ctanu S235JRG2 (RSt 37-2)

Msirkasi nonmypeTaHoBas Tennounsonsauust ToNWUHoOM
90 MM ¢ Gernoli NNEHOYHOW 0BNULIOBKOM

hs hn

hz

reflex 'PFHW BydepHble Hakonutenwu’ 7/£L\ /D\
= !

BHYTPEHHSIS1 MOBEPXHOCTb HEOOpaboTaHHas, h

BHELWHAA - NONIMMepHOEe NOKpbITUE

he

[ONONHUTENBHbIN BCTPOEHHbIA 3MEEBMK

ponyctumoe n3bbITouHoe pabovee AaBrneHue:
HakonuTernb 3 6ap (6 6ap y HakonuTeneit ot 1500 n)
3MeeBUK 16 6ap

nonyctumas pabovasi Temnepartypa:

HakonuTernb 95 °C

3MeeBUK 110 °C -
500 o




reflex 'bBydepHble HakonuTenw’
TexHn4yeckue xapakrepuctukm /| Komnnekryrouwume

BydepHbie Hakonutenu PFH, PFHF", PFHW PH, PHF", PHW
200 300 500 800 1000 | 1500 | 2000 3000 4000 5000
HoMuHanbHbIN 06bEM  TUTP 200 300 500 800 1000 1500 2000 3000 4000 5000
gD MM 480 597 597 790 790 1000 1200 1500 1500 1500
@ D12 MM 660 777 777 970 970 1180 1380 1680 1680 1680
Bbicota H mm/Rp1%/Rp2?| 1500 1320 1950 1825 2115 2120 2122 2101 2676 3211
BbicoTa no guaroHanu Mm 1525 1355 1974 1870 2153 2178 2200 2205 2756 3264
OenuT. okpyxHocTb TK MM 377 520 520 691 691 875 1020 1100 1100 1100
h1 MM / Rp 1% 1% 1% 1% 1% 1% 1% 2 2 2
1155 1033 1655 1496 1681 1716 1680 1597 2171 2682
h: MM / Rp 1% 1% 1% 1% 1% 1% 1% 2 2 2
865 760 1181 1076 1228 1258 1245 1247 1577 1895
hs MM / Rp 1% 1% 1% 1% 1% 1% 1% 2 2 2
580 490 701 656 768 798 805 845 1090 1305
hs mm / Rp 1% 1% 1% 1% 1% 1% 1% 2 2 2
292 225 225 236 310 341 365 495 496 520
hs MM/ Rp %2 269 210 210 221 296 341 365 495 496 520
hs MM / Rp % 440 380 375 386 461 551 575 845 1090 1305
h MM/ Rp % 760 670 945 896 1011 1096 1100 1247 1577 1895
hs MM/ Rp % 1080 960 1515 1446 1581 1566 1630 1597 2171 2682
he " e oA 150 150 150 150 150 150 150 150 150
MM - 265 265 311 386 421 421 550 550 575
h1o R - 1 1 1% 1% 1Y 1% 1% 1% 1%
MM - 210 210 236 296 341 367 495 496 520
h R -—- 1 1 1% 1% 1% 1% 1% 1% 1%
MM - 710 955 1160 1322 1367 1393 1095 1216 1360
3mMeeBUK M2 PFHW 1,45 1,34 1,88 3,76 4,48 4,48 4,48 ) 6 7
Macca Kr PFH 51 59 72 124 139 186 266 567 674 811
¢ Tennousonsuuen Kr PFHF - 62 75 127 142 189 269 570 677 814
Kr PFHW - 82 100 197 225 272 352 637 754 871
Ne nspenus PFH 8500000{8500010(8500020|8500030(8500040(8500050{8500060( PH |7788100(7788400( 7788700
PFHF - 8500070(8500080(8500090|8500100({8500200(8500300| PHF |7788200|7788500( 7788800
PFHW - 8500400(8500500(8500600(8500700/8500800|8500900| PHW|7788300(7788600( 7788900
1) BoamoxHocTb yctaHosku 'EFHR Onektponarpesatens Ha dnaHue’ 2)  Owawmetp @ D1 c Tennomsonsauuen
B "HakonuTenu cepuii ‘PFHF n "PHF'. 3) Rp 2 ansa HakonuTenei o6bémom 3000, 4000 1 5000 nuTpoB

Bo3amoxHocTb ycTaHoBku 'RWT PeBpucThiii TpyB4aThblii TENNOOGMEHHMK'
B Hakonutenu cepunn 'PFHF’ n 'PHF’.

reflex 'PW Tennousonsauus’

Tennounsonaumsa Ans '6ydepHsix Hakonutenen cepui
PH, PHF, PHW’ 3000-5000 nuTtpos

Msirkasi nonmypeTaHoBast TENNOM30MSALMNS TOMLLUMHON
90 MM ¢ 6enow NNéHoYHOM 0ONNLOBKOMN

NocTaBnsAeTCcs B OTAENbHOMN ynakoBke, MOHTUPYETCA Ha MecTe

Tun Ne nsgenus

PW 3000 9119307
PW 4000 9119308
PW 5000 9119309 —

—_—
@D




reflex 'BydepHble HakonuTenw’
KomnnekTtywowme

reflex 'PWF NMnéHo4yHas obnuuoBkKa’

JononHuTenbHas LuBeTHasi NNéHoYHas obnuuoska
ang reflex 'BydepHblie HakonuTenw’

Tun Ne usgenus
cepeobp.
PWF 200 9119320 9119330 9119340
PWF 300 9119321 9119331 9119341
PWF 500 9119322 9119332 9119342
PWF 800 9119483 9119484 9119485
PWF 1000 9119487 9119488 9119489
PWF 1500 9119325 9119335 9119345
PWF 2000 9119326 9119336 9119346

reflex 'TEFHR 3nekTpoHarpeBaTenb
Ha donaHue’

anekTpoHarpesatens Ans reflex 'PFH, PFHF BydepHbie
HakonuTenu NPUrofeH Ans HenpepbiBHOM paboThbl

3 CTyneHn MOLLHOCTU B 3aBUCUMMOCTU OT CXEMbl 311. NOAKIYEHUSI
C perynatopoM Temnepatypbl 4o 95 °C

3awmTHoe Tennosoe pene Ha 120 °C

aneKkTpuYecKoe NoaKnYeHne NPon3BOAMTCS NO MECTY MOHTaxa
MOHTMPYETCS B OTBEPCTUE OS5I OYUCTKM

nocTaBnsaeTcsa ¢ onaHuemM 1 NpoknagKomn

D MoHTaxHas
AnvHa

Tun Ne uspenna O6BLEM EMKOCTHU MouwHocTb HanpsikeHne MoHTaxHas B H D
nuTp kBT B AnvHa / mm MM MM MM
EFHR 4,0 9116314 300 - 5000 40/ 277120 400 295 150 110 185
EFHR 6,0 9116315 300 - 5000 6.0/ 4.0/3.0 400 395 150 110 185
EFHR 8,0 9116316 300 - 5000 8.0/ 55/4.0 400 495 150 110 185
EFHR 10,0 9116317 300 - 5000 10.0/ 6.7/5.0 400 495 150 110 185
reflex 'RWT 1 Pe6puctbin TpybyaTbin
TeNNOoO6MeHHUK’
IS NOAKMIOYEHNS! AONOMHUTENBHOMO UCTOYHMKA - Rl
Tenna k reflex 'PHF, PFHF BydepHble Hakonutenu’, @@ %%5
Hanp., KamuvHa Uny CONTHEYHOrO KonnekTopa LmJ ‘ . _
NOAXOOMUT ANS rpetoLLien Boabl, TEMMOHOCUTENS B CUCTEME, ‘ A
YKMOKOCTU COJTHEYHbIX CUCTEM SHEProcHaGXKeHUs
NEerkMin MOHTaX Yepes OTBEPCTUE NSt OYUCTKM
N3roToBneH u3 opebpeHHON MeaHoW TPyOKM
C KOHTpbraHLUem 1 ynnoTHUTENem
3NEKTPON30NTMPOBAHHbLIE COEAUHEHUS ANS ranbBaHUYECKOW pa3BsA3Ky
ponycTnumoe n3bbiTouHoe paboyvee gasneHve 10 Gap
ponyctumasi paboyas Temnepatypa 90 °C
Twvn Ne usgenua OGBLEM EMKOCTU D1 MoHTtaxHaa LlUupuHa MowHocTb* TMoBepXHOCTb
nuTp MM AnvHa [ Mm MM kBT HarpeBa / M?
RWT 1 7755900 300 - 5000 110 420 150 9,0 1,1

* MoLuHoCTb Ans notoka rpetolueit Boabl 0,65 m3/4 ¢ Temnepartypoii 80 °C ans Harpesa émkoctu ¢ 50 °C po 70 °C



reflex 'bBydepHble HakonuTenw’
Bbioop

Bbi6op

nOCKOHbe B HEKOTOPbIX crniy4vyasaXx onpegeneHue I'asapVITOB qu)epHoro HaKonutensa 3aTpyaAHeHO U 3aBUCUT OT
XapakKTepucTuk HOTpeﬁMTeﬂﬂ Tenna v redHepartopa Tenna, HWXe Mbl NpuBoAUM NMULLb 06I.l.|,yIO nHcdopmaumto.

Mpn BbIGOpe I'aGapVITOB Heobxoguma KOHCynbTaunda NpoeKkTUupoBLiMKa UK npou3BoauTensa Kotna.

[NonesHas TennoBas aHeprnsa Qus [KBTY]

rae Qs = nonesHas TennoBas 3HePrusi NPOLECCOB HAKOMIMEHWs 1Ny nepegadyuv Tenna
B [kx] nnu [kBTY], 3aBucsLLan oT pasHOCTM AS TeMmnepaTtyp Ha nogade n obpaTke

Vs, = éMKocCTb b6aka B [nuTpax]

Qus = Vsp* p = Co= N = A [kOX]

1 kBTY = kb ey P = NMNOTHOCTb TennoHocuTens [Kr/n], Ana Bodbl ucnone3ynte 1 kr/n
3600c _ *
—_— Co = ygenbHasi TENMOEMKOCTb TEMMOHOCUTENS, AN Boabl cocTaBnseT 4,19 kx/(kr*K)
N = YpPOBEHb MCMonb3oBaHWs Haka [-], Npu MakcMmansHou npoussoauTensHocTy n = 0,9
A8 = pasHOCTb TemnepaTtyp Ha nogaye u obparke
A =tu -t B[K]
tVL Q
C ——
HoMMWHanbHbIN 06HLEM Qo Qa0 Quo Qso -
BydepHoro Hakonutensi|  KBTY KBT4 kBTyu kBTy
200 4 6 8 10 Coross
300 6 o [ 13 | 16 orpetirens @
500 10 16 21 26 4
800 17 25 88 42 Feneparop
1000 21 31 42 52 Tenna
1500 31 47 63 78
2000 42 63 84 105
3000 63 94 126 157 reflex 'BycbepHble HakonuTenu’
4000 84 126 168 210
5000 105 157 210 262
MonesHas Tennosast MoLLHOCTb Q [KBT]
rme Q = HakannuBaemas UNV nepeaasaemasi Tens. MOWHOCTb [KBT]

Q=%=V8p'p'0p°n'A9
At At At

= Bpems nepegayv Tennotsl B [C]

Eycbeprlﬁ HaKonuTenb B CUCTEMAX C COMHEYHbLIM KOMMEKTOPOM MPU HEBLICOKOM (,CI,O cpeuHeﬁ) CONMHEYHON aKTUBHOCTM

rae Vs, = EMKOCTb HakonuTens B [nuTpax]

— Vsp
VSp = Awre 2
awr Awr =xunas nnowagb B [M?]
= Aur _ 70 Vsp = yAenbHbIN 06beM HaKoNuUTENs Ha M? MOBEPXHOCTU KonnekTopa B [n/m?],
10...20 pekoMeHaoBaHHoe 3HaveHue: 60...80 n/m? (3geck 70 n/m?)

awr = ygenbHas Xunas nnoilagb Ha M? MOBEPXHOCTU KonnekTopa B [M?],
pekomeHgoBaHHoe 3HayeHue: 10...20 m?/m?

Xunasa nnowagb Mnowagb EMkocTb
m? Komnnekropa m? |Hakonutens / nutp
70 7-14 490 - 980
100 10-20 700 - 1400
150 15-30 1050 - 2100
200 20 -40 1400 - 2800
250 25-50 1750 - 3500
300 30 - 60 2100 - 4200
350 35-70 2450 - 4900
400 40 -80 2800 - 5600
450 45 - 90 3150 - 6300
500 50 - 100 3500 - 7000




reflex 'bBydepHble HakonuTenw’
NMpumMmepbl MOHTaXa

reflex 'PFH BydepHble HakonuTenwu’
B CUCTeMe OTonseHnst ¢ 6rNoYHON TensioBon

aneKkTpocTaHuuen
Z Cucrema BC
reflex 'PFH @
BydepHbIi Hakonutens’ ,‘\
5% @K
\V4
7 7 i
BnouHasn
Tennosas
(; Koten nekTpoc
—| ~TaHuus
’reflex’} ‘reflex’ D.q
Mogaya [MMopaua ’BogoHarpeBarenb’
XOMOAHOW  XONOAHOIA refix’
reflex *fillset’ BOAbI  BOAbI
reflex “fillsoft I’
TemnepaTypHbIii AaTUuK, RIEP CvcTtemHo-crieumdmyeckast BbICOKOYpOBHEBasi CUCTEMa PeryrimpoBaHus No3BonsieT
yCTaHaBMMBaemblii no 06beANHUTL CUCTEMbI PerynimpoBaHust 6roYHol TennoBom SMeKTPOCTaHLMK, KoTna
MECTy MOHTaxa, yrpasrnset 1 notpebutensi. CteneHb HarpeBa 6aka MoxeT GbITb 3acuKCHpoBaHa 1 nepeaaHa
npoLIeccoM Harpesa B cucteme perynuposarus aatunkami (D, " , YCTaHaBMMBaeMbIMM1 B
3aBUCUMOCTH OT rucTepesmnca HakonuTerne rno MecTy MOHTaxa.
BKIMOYEHWS!, YCTAHOBMEHHOTO Bonpocsl, kacatloLmecst MHTerpaLumn pesepeyapa B rapaBinyeckyto cuctemy
Ha koTre. 1 CUCTEMY perynmpoBaHusi, MOXHO 3afaTb NPOU3BOAUTENSM CUCTEMbI
perynpoBaHusi 1 KoTna.
YKa3aHuAa Ansi MOHTaXXHMKOB Mpumep noabopa
Tun reflex 'PFH BydepHble Hakonutenu’ OTonuTtenbHasa cucrtema:
BbIMOMHSAET (PYHKLMIO TMaPaBINYeCcKmX 'PFH BydepHble HakonuTenu’ koapduLmeHT
«BOPOT» N pasfernseT npoueccsl reHepaumm nepecyeta 40-80 nutpos/kBT

1 notpebnexHns aHeprum.

BnouHas TennoBasi anekTpocTaHums Ans AoMa Ha Of4HY CEMbHO:
Temnepatypa B BepxHel TpeTun '6ydepHoro Pa < 5 kW — 'PFH BydepHble Hakonutenn' 300 - 500 nutpos
Hakonutens’ reflex gomkHa Bcerga P« < 30 kW — 'PFH BydepHbie Hakonutenu' 500 -1000 nutpos
nopaepxmeatbed Boiwe 70 °C ans nogayv B
cuctemy 'BC.

[abapuTbl '6ydepHoro HakonuTens' reflex
OonpeaensTcs, HanpuMep, B COOTBETCTBUN C
MUHMManbHbIM BpeMmeHeM paboTel 6riovHom
TENMoBON 3NEKTPOCTaHLUMN U/ NMMKOBBIMU
notpebHocTAMM.

O6bém bydepHoro HakonuTens obs3aTensHO
YUUTLIBAETCS NPY BblYMCHEHUN 06bEMa
CUCTeMbl 1 MapameTpoB Br1OKOB NOAMUTKA 1
YMSITYEeHMs1 COrnacHoO ANpPeKTUBe

VDI 2035 BI.

— cM. bpoutopy ‘fillsoft’

HacTtpowka KOHTYPOB NpOM3BOAUTCA B COOTBETCTBMN C MECTHBIMU Tp66OBaHVIF|MVI.



reflex 'PFHW BydepHble HakonuTenwu’
B CUCTeMe oTonfieHnsA C KOHTYypomM BCu
AOoNOoJIHUTeJIbHbIM OTOMJIeHnemM oT COJTHeYHoM dHeprmun

reflex 'PFHW
BydepHbI HakonuTens’

MoTpebutens

t>60°C

’reflex S’

MNopaya xonogHow BoAb!

reflex ’SF/2 ConHeuHbIN
Bojonoporpesarens’

‘refix’

TemnepaTypHbIN AaTymK,
yCTaHaBnMBaemblii Mo MecTy

MOHTaXa, ynpaBmsieT NpoLEeccoM
Harpesa B 3aBMCMMOCTM OT
rMcTepesica BKITHOYEHUS],
YCTaHOBIIEHHOTO Ha KOTe.

[Nocne Toro, kak

COmnHeYHas crcTeMa aHEProcHaBKeHNs!
HarpeBaeT BOAOMNOAOrpeBaTeb B 3aBUCMMOCTH
OT YCTaHOBNEHHO MUHUMAITBHOM Pa3HOCTH
Temneparyp natumnkor EHIED v

, YCTAHOBMEHHbIX Ha MecTe.

D - @

OB6paTHbI NOTOK KOTIOBOTO
KOHTypa HanpasnsieTcs yepes
HakonuTerb, Temnepartypa Ha

ByLeT JOCTUTHYTa Heobxoaumasi  BXOAE B KOTEN MOBbILIAETCS!.

TemnepaTypa B pe3epByape, AaTuK

nepekn4yaeTca

Ha noporpee GydepHoro

HakonuTens Yyepes knanaH V2.

IR [atuvk otknovaert
COrHEYHbI KOHTYp nocre
TOro, KaK B pesepayape Gyaer
OOCTUrHYTa MakcUmarbHast

Temneparypa.

YKka3aHua Ans MOHTaXHUKOB

B ponomnHeHune K npyoputeTHOMY
HarpeBy NUTbLEBOW BOAbl 3PEKTNBHOCTb
COINHEYHOW CUCTEMbI SHEProCHabXKeHNS
MOXET ObITb YBENUYEHa NPU NOMOLLU
reflex 'PFHW BydepHble Hakonutenu’,
noBbILLIAIOLLEro Temnepartypy obpaTtHoro
noToka.

[na onTummnsaumm adeKTnBHOCTH
COIHEYHOW CUCTEMbI BCIOMOraTenbHOro
3HeprocHabxeHnsa Ha 06PaTHON NUHUK
KOTna ycTaHaBnvMBaeTCs KOHTponnep
, KOTOPbLIN KOHTPONUPYET npouecc
nepeaavn aHepruu.

KoHTponnep obpartHol NMHuM cpaBHUBaET
roKasaHus 4aT4MKoB Ha BXoge B KoTer
@ s HakonmTene n nepeknoyaet knana V1.

o R )

OB6paTHbIl NOTOK HaNpaenAeTcs
HernocpeaCcTBEHHO B KOTEr.

Mpumep nogbopa

KoHTyp MBC:
MoBepxHocTb konnektopa 1 -1,5 m?/yen.
ConHeuHbIi Bogonogorpesatens 60-80 nutpos/m? konnekTopa

[ononHutensHoe oTonneHune:

[NoBepxHoCTb Konnektopa 1...2 M%/10 m?

[ONOMHUTENBHOW XUMOW nrowiaan

"PFHW BydepHble Hakonutenwu’ 60 - 80 nutpos/M? KonnekTopa
(,CU'IH CUCTEM C HU3KUM NN YMEPEHHbIM CONMHEYHbIM ManyqumeM)

HacTtpowka KOHTYPOB NpPOM3BOAUTCA B COOTBETCTBMUN C MECTHBIMU TpeGOBaHVIﬂMVI.




reflex 'bBydepHble HakonuTenw’
NMpumMmepbl MOHTaXa

reflex 'PFHF BydepHble HakonuUTenw’ ¢ ’pe6puctoim
Tpy64yaTbiM Tennoo6meHHnkom RWT’ B cucteme otonseHus ¢
ABYMS KOTSTaMM1 M CONTHEYHOWN CMCTEMOW 3HEepProcHabXeHus

Cuctema IlBC C

reflex
’BopoHarpeBarens’

MNogava
XOnogHom
BOAbI

= ‘reflex’

Mopava xonogHon BoAbI

reflex “fillset’

reflex 'PFHF BydepHbiin HakonuTens’ % ?
C ’pebpucTbIM TpyGYaTbimM
Tennoo6meHHukom RWT’

Kotén Ha Koten Ha

Xngkom ) 6uoTtonnuee
Tonnuee

reflex “fillsoft Il reflex’ reflex’

TemnepatypHblii AaT4VK, yCTaHaBNMBaEMbI TI 2
M0 MeCTy MOHTaxa, ynpasnseT npoLeccoM
Harpesa B 3aBMCMMOCTM OT ructepesnca

BKINMKO4YEHUA, YCTaHOBITEHHOIO Ha KoTIe.

B ConHevHas cuctema aHeprocHabXeHus
HarpeBaeT Bofornogorpesarerb B 3aBUCYMOCTH
OT YCTaHOBMEHHOW MWHUMAIIbHOW PasHOCTM
Temneparyp natumkos QHID v
@B, ycraHoBrEHHbIX HA MeCTe.
Mocne Toro, kak ByaeT AOCTUrHyTa Heobxoammas
Temnepatypa B pesepsyape, JaTumK
BbIKMOYAET HACOC CONHEYHOTO KOHTYpA.

YkasaHua ans MOHTaXXHUKOB

WHTerpaumsa conHevHoro koHTypa K reflex 'PFHF
BydepHble HakonuTenu’ BO3MOXHa npy NOMOLLM
reflex ' RWT pebpucToro TpybyaToro TennoobMeHHuKa' .

Temnepatypy B BepxHen Tpetn 'bydepHoro
Hakonutens’ reflex HeobxoamMmo Bcerga nogaepXkmBaTtb
Ha COOTBETCTBYHOLLEM YPOBHE 4115 obecneyeHuns
©ecnepebonHoM Nogayn NUTLEBON BOABI.

reflex 'PFHF BydepHble HakonuTenu’ obecneuyrsatot
MUHUMarnbHoe BpeMsi paboTbl KOTNa Ha ApoBax,
rabaputbl HakonuTens Heobxoaumo BbIGUpaTh C
YYETOM 3TOlO (BbibGUpaiTe MUHUManNbHLIA pasmep 6aka Ans nobbix
norpe6HocTe!).

M3-3a yBenmyeHns obbEéma cmctembl nNpu
MCnonb3oBaHUN BydepHbIX HakonuTenen B
cootBeTcTBUM ¢ AnpekTusoin VDI 2035 Bl.1 moryT
noTpeboBaTbCs YCTPOMCTBA BOAOMNOLTOTOBKM (8
0COBEHHOCTM AN CUCTEM C HECKOSTbKUMU KOTRamu).

— cM. 6powtopy ‘fillsoft’

CucteMHo-cneuymndmyeckas BbICOKOypOBHeEBas cuctema
perynnpoBaHus no3sosnseT 06beanHUTbL CUCTEMbI PETYNPOBAHNSA
KOTINOB Ha XnakoM n buotonnmee notpebutens. CteneHb

HarpeBa 6aka MoXeT ObITb 3ahuKCpoBaH ¥ COObLLEH cnucteme
perynposanus gatunkavv @B, " yCTaHaBnMBaeMbIMm
B pe3epByape N0 MeCTy MOHTaxa.

Bonpocel, kacatoumecs HTerpaLmmn HakonuTens B rmapasnmnyeckyto
CUCTEMY U CMCTEMY PErynmpoBaHus, MOXHO 3a4aTb NPOV3BOANTENSAM
CUCTEMbI PEryNMpOBaHNS 1 KOTMa.

Mpumep nopgbopa

[MoKpbITHE NUKOBOW Harpy3Kku:

MouwHocTb koTna 100 kBT,

Mukosas Harpyska 150 kBT B TeueHue 15 MuH,
VL/RL 80/50 °C (cm. cTp. 7):

VSp= (Qmax'QK!'t

pPeC-n-AS
Ve, = (150 - 100) kBT * 15 MuH - 60 c/MyH
Sp =

1 kr/n + 4,19 kx/(kr - k) - 30 K+ 0,9

398 nutp

Bbi6op: 'PFHF BydepHebin HakonuTens’ 500 nutpos

HacTtponka KOHTYPOB Npon3BOANTCA B COOTBETCTBUU C
MeCTHbIMU Tpe6OBaHVIF|MVI.




reflex 'PFHF BycdepHbie Hakonutenw’
c pe3bboBbIM ’anekTpoHarpeBaTenem EFHR’ B
cucTteme c TenroBbIM HACOCOM

Cucrtema lBC C

Tennoson
Hacoc

- ?E .

reflex 'PFHF
BydepHbIh HakonuTens’

’reflex’

reflex 'WPS
BoponoporpeBartens

AJSi CUCTEM C TENSIOBbIM

Hacocom’

MNopaya xonogHown Boabl

TemnepaTypHbIN AaTymK, T 1
yCTaHaBnMBaeMbIn No

MecCTy MOHTaxa, ynpaensiet
MpoLEeccoM Harpesa B
3aBWCMMOCTU OT rucTepesica
BKIMOYEHWS!, YCTAHOBMEHHOTO
Ha KoTre.

Yka3zaHna AN MOHTaXXHUKOB

reflex 'PFHF BydepHbin Hakonutens’
obecneynBaeT MUHMMArbHOE

Bpemsi paboTbl TEMMOBbLIX HACOCOB,
€CIU 3aKpbITbl HAarpeBaTenbHble
KnanaHbl, 1 HAaKOMUTENb BCTPOEH B
nocrnegoBaTesibHbI KOHTYP MeXay
KOTMOM 1 noTpebuTenem.

Mpu ncnonb3oBaHuK
‘anekTpoHarpeBatens EFHR’

0N yAOBNETBOPEHUS' NMNKOBbIX
notpebHocTten HakonuTtens 'PFHF
BCTpanBaeTcs’ B NIMHUIO Nogaudu.

bes 'anektpoHarpeBatensa EFHR’
"Hakonutenbe PFHF’ BcTpanBaeTcs B
06paTHYO NNHUIO N HAarpeBaeTCs TOMbKO
npu paboTaroLleM TENIOBOM HaCcoCe.

CTeneHb Harpesa Gaka MOXET GbITh 3ahMKCMPOBaHa 1 NepefaHa cucTeme
perynupoeanus aatunkamv @ID. " yCTaHaBMMBaeMbIMM B
pe3epByape Mo MECTY MOHTaXa.

Bonpockl, kacaloLLMecs MHTErpaLmMi pesepsyapa B rapaBnnieckyto
CUCTEMY U CUCTEMY PEryNMPOBAHMS, MOXHO 3a[1aTb NMPON3BOAMTENIO KOTHA.

Mpumep noabopa

MuHuManbsHoe BpeMsi paboTbl TENIOBOMO Hacoca
(Bpemsi 3agepxkn):

1
Vsp = Wq - MrHumansHas nponsBoAnTENbHOCTb
ropsyen Bogbl [M3/4]
1

VSp = Wl‘i " VTennoBom Hacoca MUH [MS/LI]

HacTtpowka KOHTYPOB NpPOM3BOAUTCA B COOTBETCTBMUN C MECTHBIMU TpeGOBaHVIﬂMVI.




Reflex —

OTBETCTBEHHOCTb lNef

Hoeoe o6opynosaHune Reflex pomkHo
NPUHOCUTL MOSb3Y HE TOMbKO YErOBEKY,
HO U1 OKpyxawllen cpege. OTuUM
NPUHUMNOM Mbl PYKOBOACTBYEMCSI Mpu
pa3paboTke W NPOU3BOACTBE Hallen
NPOAYKLMN.

Hawa OTBETCTBEHHOCTb Kak
NPOV3BOANTENSA BbIpaXKaeTcsd, npexae
BCEro, B CO3HaTeNlbHOM BbIGOpe
aKornormyecku 6e3BpeHbIX MaTepranos
N TEXHOMorMi — Mbl nNpubnmxaemcs K
NpUpoae HACKOMbKO 3TO BO3MOXHO

Pednekc BuHkenbmaHH M'm6X
KoctomapoBckuii nep. a.3, ctp.3, ocdmc 321
105120 MockBa

Ten.: +7 495 363 15 49
dakc: +7 495363 11 84

e-mail: info@reflex-rus.ru
www.reflex-rus.ru
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