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AGCOpOUNOHHbIE OpOMUCTONUTUEBDIE

yunnepol LESSAR

BbicokoaddekTrBHbIE aOCOPOLIMOHHLIE OPOMUCTO-
nntnessble Yunnepbl LESSAR paspaboTaHbl /151 COBPEMEH-
HbIX 3HEPro3addEKTUBHBLIX CUCTEM KOHONLMOHMPOBAHUS.
Yunnepbl Takoro Tuna SBASOTCS ONTUMasbHbIM TEXHUYE-
CKNM PELLIEHNEM B Cily4ae BbICOKOM CTOMMOCTU Unn aedu-
LMTa 91EKTPOIHEPINK, MOCKONIbKY B KQ4ECTBE OCHOBHOMO
MCTOYHMKA 3HEPIUM OJ1 NPOLEecca OXNaKaAEHUS NCMOSb-
3yeTcs ropsiyas BOAA, BOASIHOW Map, BbIXJIOMHbIE radbl
WM TenioTa CropaHus NpupoaHoro rasa. lNMpumeHeHne B
Ka4yecTBe XxnagareHta QUCTUIIMPOBAHHOW BOAbl, Aenaet
akcnyaTaumio YMIEPOB Takoro TUmna 3Konormieckm 6es-
OoMnacHOM, a HOBbLIW NOAX0on, K KOHCTPYMPOBaHWMIO obecrne-
YMBaET KOMMaKTHble pa3Mepbl, YA00CTBO 0OCIYXMBaHUS
1 MEHbLUWI pacxon napa, ropsiHer Boasl 1 rasa.

ABCOPOLMOHHBIA  OPOMUCTONUTUEBLIA  Ynnep
(B mpodeccrnoHanbHOM cdepe NPUHATO COKpalleHue
ABXM) — npomblilwneHHas abcopOunoOHHas Xonoaub-
Has MalluMHa, Ha3Ha4YeHMeM KOTOPOWM SBNSETCS OTBOA,
TENIOTbl OT BOAbI, MOCTYNaloLWen, HanNnpuMep, U3 cucTe-
Mbl KOHOVLIMOHMPOBAHNS BO3ayXa.

B napoKOMMPECCUOHHbIX XONOAW/bHBLIX MalUMHaX
(MKXM) umkn oxnaxaoeHns NPONCXOOMT 3a CHET MEXaHu-
4eCcKOoro cxaTunsi napa c NOMOLLLbIO KOMMpeccopa, 4151 OCy-
LEeCTBNEHNST paboTbl KOTOPOro HeOBXOAMMO MOABECTU
ANEKTPUYECKYIO aHeprmto. B otnnume ot NKXM, kK ABXM
HeobXxoaMMO NOABECTU HE 3NEKTPUYECKYIO, a TEMJIOBYIO
3HEPruo, KOTOPON MOXET CTaTb SHEPIUS ropsiHen Boabl,
rnapa, BbIXJIOMHbIX ra30B, MPUPOAHOro rasa uan opyroro
Tonnuea. ABXM oTnnyaeTcs 3Ha4nTENIbHO MEHbLLNM MO-
TpebNeHneM 3N1EKTPUYECKON SHEPTUN N ee NPUMEHEHNE
B CUCTEME XONOA0CHAOXEHNS NMO3BONSAET CYLLECTBEHHO
CHU3UTb 3KCMyaTauyoHHbIE 3aTpaTbl. JnekTpuyeckas
3Heprust Heobxoauma ABXM Tonbko ons paboTbl HACO-
COB pacTBopa 1 xnagareHta. B camom npoekTe cUcTeMsl
xononocHabxeHus Ha 6a3e ABXM Tarkke kak n ¢ MNKXM,
anekTpuyeckasa aHeprus Heobxoauma ansa padboTbl BEH-
TUNSTOPOB UCMAPUTENbHBIX TPAANPEH, HACOCHbIX MPYMM
rpaguipHn N NOTpPebuTens, a Takxke CUCTEMbl aBTOMATUKU.

MpumeHeHne ABXM BO3MOXHO Mpu Hannyum Ha
00beKkTe MCTOYHMKA TEMSIOBOM 3HEPIK, KOTOPasi MOXET
ObITb MOIy4EHA MyTEM CXUraHus TOMamMBa (NMPUPOAHbLIN
raz) UaM 3a CYET UCMOJSIb30BaHUS ropsyer BoAbl Uan
rnapa oT KOTeNIbHOM, BPOCOBOro Tensaa Npon3BOACTBEH-
HbIX MPOLLECCOB UM B cuctemax TpureHepaumn. ABXM
HaLWIN LWMPOKOe NPUMEHEHME B KOMMOPTHOM KOHAMUM-
OHNPOBAHMN (TOProBO-pa3B/ieKaTEsNIbHbIE KOMMIEKCHI,
JNIOTNCTUYECKME KOMMEKCbI, BU3HEC LUEHTPbl U ap.), B
MPOMbILLIEHHOCTM (XMMUYECKMe MNpPOU3BOACTBA, He-
dTenepepabaTbiBalOLLME KOMMIEKCHI, TEXHONOMMYECKMNE
MPOLECCHI, B KOTOPbIX MPU HanUinu 60nbLUMX N30bITKOB
TEMNIOTbl CYLECTBYET OAHOBPEMEHHAs NMOTPEOHOCTb B
oXNnaxneHnn) N SHepreTuke (CUCTEMbI TpUreHepaumu,
oxNaxaeHune Bo3ayxa A5 ra30BbIX TYPOUH).

Kaxabin abCopOUMOHHbLIA Ynnnep pacCyYUTbIBAET-
€Sl NoJA, KOHKPETHble nMapamMeTpbl UCTOYHMKA TEMs0BOMN
3Heprum Ha obbekTe. Takxe npu nogdope ABXM Heob-
XOAMMO Yy4nTbIBaTb Nepuoa, ero aKkcnayaraunm — oyner
M yunnep paboTaTb TONbLKO B NETHUIA 1 NepPexoaHbli rne-
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pvoapl, Unn Heobxoayma padoTa Ynnnepa Kpyribii roq,.
Ons KpyrnoroguMyHoro UCnosb30BaHUA Heobxoaumo
NPYMEHEHNE 3aKPbITON rPaanpHU UM CYXOro oxnaauTe-
na (cuctema ceBobogHoro oxnaxaeHus — Free cooling)
C MCMNONb30BaHNEM BOOHbIX PACTBOPOB MNKONEN.
CrtaHpapTtHo ABXM ocHallaeTcs NosHOCTbIO aBTO-
MaTU31POBAHHOM CUCTEMOM ynpaBneHus.
OHepreTuyeckan 3pdekTmBHoCTb [MKXM oueHu-
BAeTCA BEJIMYMHON XONOOMIIbHOIO KO3 duumneHTa,
KOTOPbIA ABASETCA OTHOLUEHUMEM XO0J040MNPOU3BOLAN-
TENbHOCTM yunfaepa K NoTpebnsieMon 3nekTpuyeckom
MOLLHOCTUK. Tak kak oxnaxaeHne B ABXM pgocTturaetcs
3a CYeT 3aTpaT He anekTpuyeckon (kak B NKXM), a Te-
NaOBOW 3Hepruu, cnegoBaTesibHO, 3JHepreTuyeckas
apPpekTBHOCTL ABXM oueHnBaeTCcs TenioBbiM KO3®-
GOUUMEHTOM, KOTOPbLIN ABNISETCHA OTHOLUEHMEM XOJ1040-
NPOM3BOANTENIBHOCTM Ynnepa k NoTpebasemorn Tenso-
BOI MOLLUHOCTM U cocTasnseT oT 0,75 no 1,4. MNMpsamoe
CcpaBHeHne faHHbIX KoaddpuumeHToB NKXM n ABXM cuyn-
TaeTCcs HEKOPPEKTHbIM: Kak npaBuio, 3PEPEeKTUBHOCTb
npumeHeHus ABXM oueHVBaeTCs He NyTeEM CPaBHEHUS
yKa3aHHbIX Bbllle KO3PULNEHTOB, a8 3KOHOMUYECKUM
obocHoBaHueM B cpaBHeHUK ¢ NMKXM 1 cTOMMOCTbIO nc-
TOYHUKOB TEMIOBOW U SNIEKTPUYECKOWN SHEPTUN.
Mo cpaBHeHuio ¢ NMKXM ABXM LESSAR mnmetoT cne-
Jyouime npenmyLecTsa:
= Llnpoknii mogenbHbIn pag, Xo0a040NPOonU3BOAUTESb-
HocTbto 0T 100 po 5300 kBT.
= PerynupoBaHune xonogonponssoanTenbHocTn ot 10
0o 100%.
= [logaep>xxaHue onTUMasibHOM NPON3BOAUTESNTIbHOCTU
MPW YaCTUYHOW Harpyske.
= Hnskoe noTpedneHne aneKTPUYEecKon aHeprum
(paboTatowan Ha ropsyenn soge ABXM xonogonpo-
n3sogutenbHocTeto 1500 kBT noTtpebnser Bcero
3,8 kBT-4 anekTposHeprun).
= [Tpomnssoacteo Tenna un xonona 8 ABXM Ha npupoa-
HOM rase. Bo3mMoxHble paboume pexmmbl;
— Pexxunm ToNnbKo xonoga.
— Pexunm Harpesa 60/55.
— Pexunm Harpesa 90/70.
— OpHOBpPEMEHHOE NPON3BOACTBO Temna v xonoaa.
= Hun3kme ypoBeHb Lyma 1 BUbpauum 3a CHET OTCYT-
CTBUS ABXKYLLMX YACTEN.
= OTCYTCTBME BbICOKOrO AAaBJ/IEHUS B XOJIOAWSIbHOM
KOHTYypeE.
® Jkonormyeckn 6e3onacHbl. XnafgareHToM sBASET-
csl obblyHaa Boga. YTunusaums TenaoBOn SHeprum
cbpacbiBaeMOl ropsiyen BOAbl, AbIMOBbIX Fa30B 1N
MPOM3BOACTBEHHbIX MPOLLECCOB.
= BbiCokasg HaoEeXHOCTb U NPOCTOTa OOCTYXVBAHWS.
® [InuTenbHbli cpok cnyxbbl — He MeHee 25 nerT.
= [TonHaa aBTOMaTM3aums, ynpasJieHWEe C MNOMO-
b0 MMKPOMPOLLECCOPHOro KOHTpoJiepa Siemens
C CEHCOPHbIM gUCHIEEM.
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CXEMA N NPUHUMN PABOTblI ABCOPBLMOHHOIO LIUKJIA OXJTAXKAEHUSA

ABXM cocTonT 13 YeTbipex OCHOBHbIX anmnapaToB:
ncnaputenb, abcopbep, reHepaTop 1 KOHOEHcaTop.

BcnomoratenbHoe o6opyaoBaHue BKIIKOHAET HACOC
pactBopa LiBr v Hacoc xnagarenTa (Boaa); ass ysenumye-
HUS aHepreTnyeckon apPeKTUBHOCTU UCMONL3YIOT A0-
MOJIHATENbHbIM TENNOOOMEHHWNK, YTOObLI MOBLICUTL TEM-
nepartypy cnaboro pacteopa rnepepn reHepaTtopoM.

B ABXM xnagareHToMm siBnsieTcs Boaa, abcopbeHToM
(nornotutenem) — pacteop 6pomunaa nutus LiBr. B nc-
naputene nogaepXkuBaeTcss MOHMXKEHHOE [aBleHue,
6 MM pT. CT., NpY TaKOM AaBNEHUM BOAA-XafgareHT KUnnT
npu Temnepatype 4 °C. Hacoc xnapgareHta ncnosnb3yeTcs
Ons nogayn Boabl Ha GOPCYHKN MCNapuTens C MOMOLLLbIO
KOTOPbIX MPOUCXOANT pa3bpbl3rMBaHME xagareHTa Ha
MOBEPXHOCTb TPYO, MO KOTOPbLIM LMPKYAMPYET oxnaxaae-
mMas Boga oT noTpebutens ¢ tTemnepatypon 12 °C. lNMona-
[asi Ha NOBEPXHOCTb TPYO, xnagareHT (Boaa) 3akUnaeT u
ncnapsieTcs, oTHUMasi Npu 3ToM oT TPyb ¢ BOAOW TEMo-
Ty. B utore Kk notTpedbutento nogaeTcs oxnaxaeHHas Boaa
c temnepatypon 7 °C. ObpasyloLmincs npm KUNeHum xna-
[areHTa nap, HeobxoauMo yaansiTe U3 UCnapuTens ons
nonaepXxaHust abcoNoTHOro AaBNeHns 6 Mm pT. CT. 3Ty
3a4a4vy BbINONHAET abcopbep, YacTto cONOKMPOBAHHBIN
¢ ucnaputenem. lNap xnagareHTta, NnoCcTynawLWuin n3 nc-
naputens B abcopbep, nornoiwjaerca pactsopom LiBr.

PactBop LiBr o6napaet BbicOKOM abcopbupyioLLe crno-
COOHOCTbIO, KOTOpasi YBENMYMBAETCS MPU YBEINYEHUMU
MIOTHOCTU UM NPU MOHMXKEHM TEMMNEPATYPbI pacTBoOpa.
B abcopbepe KOHLEHTPMPOBaHHbIN pacTeop LiBr (noga-
BaeMbll U3 reHeparopa) NMoraowaeT napbl xnagareHTa,
TEM CaMbIM MOHMXAs CBOKO KOHLLEHTpaUMIo (T.e. CTaHo-
BUTCH cnabbiM nnu pasbasneHHbIM). [NornoleHne napos
(abcopbums) aABNAETCA 9K30TEPMUYECKON peakumen,
T.€. peakumein ¢ BbioeNeHNeM TENOThl, KOTOpasi, B CBOIO
oyepenb, OTBOAUTCA OXJ1aXOAKLWEN BOOOW, LIMPKYINPY-
lOLLIEN B KOHTYpe abcopbep—rpaanpHs.

Hanee cnabbin pacTBOp NogaeTcss HaCOCOM 4vepes
TENNI00OMEHHUK, B KOTOPOM 3TOT pacTBOP MOBbLILIAET
CBOO TeMeparypy NyTem Tenioo0bMeHa C KOHLUEHTPUPO-
BaHHbIM PACTBOPOM, B reHepaTtop. B reHepaTope 3a cyeT
noaBoaa TEMIOBOMN SHEPIUM OT FPEIOLLEro NCTOYHMKA (B
HalleMm cryyae — ropsiyas Boga) Boga nua cnaboro pacTBo-
pa LiBr BbinapuBaeTtcs, u pactsop LiBr cHoBa ctaHoBUTCA
KOHLIEHTPUPOBAaHHbIM (kpenknm). Kpenkuin pacteop LiBr
nocrne reHepaTtopa HanpasnsieTcs obpaTtHO B abcopbep.
BoasHolm nap 13 reHepaTopa nocTynaeT B KOHAEHCATOP,
roe KOHAEHCUMpPYeTCs 3a CYeT 0TBOAA TEroTbl KOHOEH-
cauum K oxnaxgaroulen soae 13 rpaampHn. CKOHOEHCU-
POBAaBLUMINCS 13 BOASAHbBIX MAPOB X/1agareHT (Boaa) BHOBb
nocTynaeT B ucnaputens. M uykin noBTOpsieTCca 3aHOBO.

leHepaTop KongeHcaTop
Mapbl xnagareHTa
° ° Bbixon
o (%) o o ° o ©° ° - oxnaxpatoLLer Boapl
(&) HE) 40°C
L, o o\
== 105°C 7y [} 6 Iy [
lopsayasa Boga
100 °C 65% =i 95 °C
LiBr kpenkuii H20

TennooBMeHHMK

AbBcopbep

Mapbl xnagareHTa

Wcnaputens

O 0 =we=O0o

Bxopa oxnaxgatoLemn
BOAbI

LiBr cnabeii

40°C 60%

Hacoc pacteopa LiBr

Puc. 1. Cxema paboTtbl aBCOPOLIMOHHOIO LKA OXNaxaeHns

7 °C <
K notpebutenio

12 °C =i
OT noTtpebuTens

6 MM pT.CT.
H-0

Hacoc xnaparexTa
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NMPUMEP NPOEKTA CUCTEMbI XOJIOAOCHABXEHUA HA BASE ABXM

KoreHepaunoHHas yctaHoBKa

rmy

-

-

MpupoaHbIn BbIxnoMnHblE
ras rasbl
500°C

Kpyrnbeln rog

OneKTprnyYecTBo
//\

Puc. 2. BapuaHT npumeHenns ABXM B cuctemax TpureHepaumm

Onsa peanusaumn CcUCTEMbl XOJI0A0CHAOXEHNS Ha
6ase ABEXM B nepByio o4epenb HEOOXOANUM WUCTOYHUK
TEMJIOBON 3HEPTMM — B HALWEM Cllydae 9To ropsidas
BOAQ, Hampumep, OT ra3onopLIHEBON YCTAHOBKWU, TO
ecTb BapuaHT npumeHeHnsa ABXM Ha Tak Ha3blIBaeMOM
«OPOCOBOM Tense», 4YTo JaeT BO3MOXHOCTb 9P ekTmnB-
HO YTUIN3MPOBaTb TEMJIOBYIO SHEPIMIO HE TOJIbKO 3U-
MO A1 CUCTEM OTOMJIEHUS, HO U IETOM )15 BbIpaboT-
K1 Xxonopa anst CUCTeMbl KOHANLMOHMPOBAHUS BO3OyXa
(Puc. 2).

PaccMoTpuM nprMep cxembl 0OBA3KM CUCTEMBI XO-
nogocHabxeHus Ha 6a3e ABXM Lessar (Puc. 3).

|
|
|
Cucrtema !
yTunmsaumm : ‘
St I Topsyasa
I Bopa
|
3nma JNleto
[opsyas
BOdA
'BC + OTonneHne CKB

- g

JaHHasa cxema gBnsieTcs NprUMepoM peLleHns npo-
eKTa CUCTEMbI X0N10O0CHabXeHnss Ha 6a3e ABXM un He
MOXET BbITb NCMOJIb30BaHa Kak PyKOBOACTBO K MPOEKTUN-
poBaHMo. Kaxapli NPOEeKT X0noa0CHabXeHUs aBnsaeTcs
MHAMBMOYaNbHbIM, 0061242eT KOHKPETHLIMU TEXHNYECKU-
MW YCNOBUAMU U OCOOEHHOCTAMUN, KOTOPbIE HEOOXOAUMO
Y4MTbIBATb NP pa3paboTke NPOEKTHOM JOKYMEHTALMMN.

XonoguneHas MalnHa goJKHA OblTb yCTAHOBNEHA
B OTanJMBaeMoM MOMELLEHMN, TeMNepPaTypa KOTOPOro
cocTaBnsieT He MeHee 5 °C. 'paanpHsa ycTaHaBNMBaeT-
CSl BHE MOMELLEHNS Ha CneumnanbHO NMoAroTOBJIEHHOM
niaouwianke.

Ta6nv|u,a 1. CTaHAapTHbIe napameTpbl Ka4ecTBa BOAbl HA 3anoJiHeHne CuctemMbl

OxnaxparoLias soaa OxnaxpeHHasi/rops4yas Boga TeHpeHuma

MapameTpbl O%%%T;q;;a:;gg/la I'Io,uro;gzgeHHaﬂ Ll,mpky;cl)/ugzlou.l,aﬂ I'Iouro;gzgeHHaﬂ Koppoamsi ~ Hakune
pH (25 °C) 6,5-8,0 6,5-8,0 6,5-8,0 6,5-8,0 o O
QnekTpuyeckas npoBoanmMocTb (25 °C, MkC/cm) He 6onee 800 He 6onee 200 He 6onee 500 He 6onee 200 O —
LLleno4yHoCTb (NpomMunne) He 6onee 100 He 6onee 50 He 6onee 100 He 6onee 50 (@]
O6Lwas XecTKoCTb (NpoMusne) He 6onee 200 He 6onee 50 He 6onee 100 He 6onee 50 (@]
Xnop (npomunne) He 6onee 200 He 6onee 50 He 6onee 100 He 6onee 50 (@) —
MOHbI cCEpHOI KUCNOTbI (MPOMUIINE) He 6onee 200 He 6onee 50 He 6onee 100 He 6onee 50 o —
O6Luee copepxaHue xenesa (npomunne) He 6onee 1,0 0,3 1,0 unn meHbLLE 0,3 O (@]
MoHbI cepbl (npomunne) He onpepensetcsa He onpenensetca | He onpepensietcs  He onpepensiercs O —
MoHbl aMMoHMS (npomMunne) He 6onee 1,0 He 6onee 0,2 He 6onee 0,5 He 6onee 0,2 ©) —
KpemHuii (npomunne) He 6onee 50 He 6onee 30 He 6onee 50 He 6onee 30 — (@]
CBo6oaHas yrosibHasi KucnoTa (npomunne) — — 10 10 O

Mpumeyanusa

m CumBon «O» yKkasbiBaeT Ha BO3MOXHOCTb MOSIBNIEHMS KOPPO3UU UM HAKUMY MPU HECOBMIOAEHMIN YKa3aHHbIX NapamMeTpOoB.

m Kaxgabli cTaHOAPTHBIN napamMeTp B 3HAYNTENbHOM CTENEHM B3aMMOCBSA3aH C BO3MOXHbBIMY HEMOMaaKaMm, Bbl3BaHHbIMI KOPPO3neit. Ecnn kakoe-nmbo sHaveHne
OTKJTIOHAETCS OT CTAHAAPTHOr0 NapameTpa, 3T0 03Ha4aeT BO3MOXHOE MPOsiBIeHMEe BO3AENCTBUA KOPPO3KM, MO3TOMY HEOBXOAMMO NEPUOANYECKN KOHTPOIMPO-
BaTb laHHbIE NMapamMeTpsbl.

m Tak Kak kKa4ecTBO BOZbl MOXET COOTBETCTBOBATL TPEOOBAHMAM Hnaroaaps NPUMEHEHNIO PA3NYHbIX TEXHOTOMMYECKUX XMMUYECKIUX CPeACTB, AnanasoH Tpebye-
MbIX MapamMeTPOB KAa4eCTBa BOAbl HE MPUBOAMTCS. [IpeanoyTUTENbHEE ONPEnENvTb KOHTPOIbHbIE MapamMeTpbl HAZIeXallero KayecTsa BoAbl N0 PyKOBOACTBOM
crneumanncTa no NoAroToBke BoAbl, MPOBOASLLENO NEPUOAMNYECKME NPOBEPKM €€ KAaYEeCTBa.
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abcopbum

OHHbIE 6pOMI/ICTOJ'Il/ITI/IeBbIe yunnepbl

Bopa, koTopor HeobxoaMmMo 3anofIHUTb CUCTEMY
X0N0A0CHA0bXeHUS, [OMKHA COOTBETCTBOBATbL CTaHAap-
Ty kKayecTBa BoAbl onst ABXM. CTaHaapTHbIE NapameTpbl
KayecTBa Boabl NpuBeaeHsl B Tadn. 1.

B ncnaputenb XxonoanabHOM MallnHbl HACOCOM KOH-
Typa notpedbutens—ABXM nopaetcsa Harpetas Boga C
Temnepatypon 12 °C 13 cMCTeEMbl KOHOMLNOHNPOBAHUS
Bo34yxa. B ncnapurtene xnagoHocuTtenb (Boga) oxnax-
naetca oo Temnepatypbl 7 °C 1 U3 noaaoLero Konnek-
TOpa C NOMOLLbIO HACOCHOM CTaHUMKW NoTpebuTens pas-
[AETCs Ha 3NEeMEHTbl CUCTEMbl KOHAMLMOHNPOBAHUS
(noTpebutensa). Ons ocyuwiecTeneHns abcopOLMOHHO-

AAgA

Jm— —— ]

ro uykna HeobxoauMo OTBOAUTb TennoTy abcopbumn
M KOHOEHCaUMN K OKpyXatoLern cpene ¢ NoMOLLbIO rpa-
OVPHW OTKPbLITOro MK 3aKpbITOro Tuna.

paganpHa — yCTPOMCTBO 051 oxnaxaeHus 60b-
LOro KonnyecTBa BOAbl HanpaBfE€HHbIM MOTOKOM aT-
MocdepHoro Bo3dayxa. Npu BbIbope OTKPLITOM/3aKpbl-
TOWM rpagupHM OTBOA TEMIOThlI K OKpYXalollen cpene
NPOUCXOANT 3a CHET MCNAPEHUS YacTu BOAbI Mpu cTe-
KaHUN ee TOHKOWM MJIEHKON 1AM KannsaMu no crneuyanib-
HOMY HaMoOJIHUTENIO, BOOJIb KOTOPOro B MPOTUBOMOMOX-
HOM [OBWXEHMIO BOAblI HamNpaBieHUM nogaeTcs MoToK
BO3AOyxa.

IR Y V V.V V. V.V

MoTpebuTtenb oxnaxaeHHOM BoAbI

CvicTema BOJONOArOTOBKU rpagmpHu
<1 X ABTOMATIYECKOE [03MPOBanVE
peareHTOB 1 CnnB

IpaayipHa OTKPLITOro TMNa

Hacoc noTtpebutens

2%

CtaHpapT kadyecTBa Boabl anst ABXM

PaclimpuresnbHbiin 6ak A)
YnpaeneHue oT rpagmpHu
< X
%@ MpreMHbIii
7 ><H konnektop
X > > 12°C
i |
MoanuTka rpaampHmn
LpeHax 3anonHeHne CUCTeMbl >4

3anonHeHne
CcUCTEMbI

HacocHasa ctaHumsa KoHTypa rpagnpHa—ABXM
(1 pabounii+1 pe3epsHbiit)

HacocHas ctaHums

YnpasneHue ot ABXM
Bbixog, oxnaxgaroLuein soap!

s

105°C

. ><
Bxop, ropsieit Bogs!

Bbixon, ropsiyei Bogpl
K KOTENbHOM

KOHTYypa noTpebutenb—ABXM
(1 pabounii+1 pesepBHbIit)

80°C

¢ %

OT KOTENbHON

ABCOopOLUVOHHEIN Ynnnep LESSAR

Bbix0A, oxJ1aXaAeHHOM,
] BOZbI

| \_Bxop oxnaxpaemon

BOAbI

[
Bxop, oxnaxpatoLien Boapl
CnvBHOM BEHTUIb

12°C

{
7

LN

i
2
2

YnpasneHue ot ABXM

YcnoBHble 0603HaveHns

[opsyas Boga OT UCTOYHMKA TEMNI0OBON SHEeprun ABTOMaTUYE
[opsiyas BoAa K UCTOYHUKY TEMNJI0BON aHeprumn
OxnaxnaeHHas Boga (k notpebutenio)
OxnaxpaeHHas Boaa (0T notpeburtens) % MaHomeTp
OxnaxpatoLias Boga (Ha rpagvpHio)

Oxnaxpatowas Boga (o1 rpagupHu)

% Tpexxoao.bl

Puc. 3. Cxema 06Bs3KN CUCTEMbI XONI040CHaOXeHUs Ha 6aze ABXM

@ LIMpKynaUMOHHBI Hacoc

m Pe3vHOBbI aHTMBMOPALIMOHHBI KOMMEHCATOP

CKUIi BO3YXOOTBOAUMK BanaHcMpoBOYHbIN BEHTUb

O6paTHbI Knanax
TepmomeTp
dunbtp

3anopHbIn BEHTUIb

1 BEHTWUNb C NPVBOAOM

@ v+ <] +@F X

Pene npoTtoka
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yunnepobl LESSAR
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Puc.4. MpuHumn paboTbl OTPLITON rpaanpHn

B oTKpbITOM rpagnpHe (puc. 4) NponcxoamT NpsiMon
KOHTaKT BO3ayxa 1 paboyein oxnaxaalroLllen Boabl, no-
CTynawLllen U3 KoHaeHcaTtopa XONOoOWIbHOM MallnHbI,
4yTO 6€3 KAYECTBEHHOW BOOONOArOTOBKM NPMBOAMT K 3a-
COPEHUIO HE TOJIbKO CaMOoW rpagupHn, HO 1 Tpyd ABXM.

B 3akpbiTO rpagupHe (puc. 5) 3a cyeT AOMNOSHU-
TENbHOro TeEMNI00OMEHHMKA NPSIMOM KOHTaKT BO34yXa W
pabouyel oxnaxagatoLulen BoAbl, MOCTyrnaroLLen B KOHOEH-
caTop XONOoAUAbLHOM MaLUVHbI OTCYTCTBYET, YTO MOJIOXU-
TENbHO BAMSIET Ha 06cnyxmneaHne n padboty ABXM.

Ho octaeTcs HEOOXOOMMOCTbL Ka4eCTBEHHOW BOAO-
noaroToBKY BOAbI, LUMPKYMPYIOLLEN B rpaampHe, 6e3 06-
pPaboTKM KOTOPOI MPUMECK, COJN XXECTKOCTU U 3arpsidHe-
HUSE BMONOrNMYECKOro NMPOUCXOXAeHUs OyayT HapacTaTb
Ha Tpybax TennooOMEHHOM MOBEPXHOCTU rPaaupHU, 4To
B UTOre NMPUBEAET K YBENIMYEHUIO NOTPEDNIEHNS 3NEKTPO-
3HEpPruv rpaAipHen 1 pocTy YPOBHS LWyMa (puc. 6).

B tennbin nepuon ABXM pabGoTtaeTr COBMECTHO C
rpagvpHer oTKpbITOro/3akpbitoro tuna. Mpu notped-
HOCTM X0N104a B 3UMHWIA NMepuog, B Ciydae, ecnm HeT

Ncnapexne

N4

1 T 1
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Puc.5. MpuHumn paboTbl 3aKpbITOM rpagnpHn

HeobxoammocTn B 100% x0onoaonpon3BoaUTENbHOCTH,
PEKOMEHOYETCS YCTaHaBAMBATb 3aKPbITYO rPagupHIo,
paboTatoLlyo Ha pacTtBope ravkonen. MNMpu Heobxoam-
MocTn B 100% Xx0nononpon3BoauTeNIbHOCTU PEKOMEH-
OYEeM 1CMnob30BaTh MMOPUAHYIO FPaaMPHIO NN CUCTEMY
cBobogHoro oxnaxaeHus (Free cooling).

HacocHble rpynnbl 40/KHbI ObITb NOA0OPaHbI C yye-
TOM pe3epBupoBaHus. B cnyyae Bbixoga 13 cTpos pabo-
4YMX HACOCOB BKJIIOYEHNE PE3EPBHBLIX HACOCOB MPONCXO-
OUT aBTOMaTMYECKM MO AATYMNKY OABEHUS.

B nepexoaHbIii nepuop, roga Heod6xoaMmMo rNpoBecTn
KOHcepBauuto ABXM v rpagmpHu.

KoHcepBauys 1 yctpaHeHne Henonagok obopyao-
BaHWS CUCTEMbI X0N0oa0CHabXeHus Ha 6a3e ABXM, kpo-
Me NPeayCMOTPEHHbIX B MHCTPYKLMK MO SKCryaTaumu,
OCYLLECTB/ISAETCS Cneunanm3nmpoBaHHONn GUPMON-no-
CTaBLLIMKOM.

B Ta6bn. 2 ykasaHbl Tunbl ABXM LESSAR B 3aBMCMMO-
CTU OT UCTOYHMKA TEMIOBOM 3HEPT N, PEXMMbI PabOThI U
NPON3BOANTENBHOCTb.

Ha BbIXOOe

ConHeuHble nyyn C————D
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BOAA OxnaxparoLas Boaa
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Hacoc BO3ayxa
I
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I
KoHpeHcaT (06pasoBaHue ; Hencnpastoctu
BOAOPOCNEN U Cn3an) '
I
I . Kopposus .
I 3akynopka 0TBepCTul
| — OGpasosarve MEIHbIX TPY6 NPUBOANT [ns cHXeHus aHeprosaTpar
| Hakunu =) K yBENVHEHVIO naBeHIs =P | 1 NpoANEHNS CPOKa CYXObI
|— O6pasosarme TpebyeTcs 3ameHa Tpyo
I
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Purc.6. MpuunHbl 3arpagHeHns oxnaxaalowen BoAbl 1 BO3HUKaOLWME HEVCNPaBHOCTH

“ LESSAR Prof
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abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

MAPKUPOBKA ABCOPBLIUOHHbIX BPOMUCTOJIUTUEBbLIX YNJIJIEPOB
— J§ HWAR-L J§ 600
1 2 3

1 LUC — Toprosas mapka LESSAR

2 MICTO4YHUK TEMNOBOMN SHEPIUU, HACTIO CTYMNEHEN
HWAR-L — ropsidyas Boga, 0OgHOCTYMNeHYaTbIn

2AB — rops4asi Boaa, ABYXCTyrneH4aTbln
DW(H) — npupopaHbii rad, OByXCTyrneH4aTtbiv (BbICOKO3I(MDEKTUBHbBIN)
S — nap, OAHOCTYMNEHYaTbIN
SW(H) — nap, AByxcTyneH4aTbli (BbICOKOI(hPEKTUBHbIN)
CHP — BbIXJIOMHbIE ra3sbl, ABYXCTYMNEeHYaTbIN
2AA — BO3BpaTHas BoAa, OBYXCTyrneH4YaTbIv
3 600 — TMnopasmep

Tabnuua 2. MogenbHbiii pag, ABXM LES SAR

MoaenbHbIi Tun ABXM VIGTOUHUK TENNOBOIA SHEPrM Pexumbl Mpon3BoanTENbHOCTD,
pan paboTbl kBT
LUC-HWAR-L | OgHoCTyneH4aTbli abCopOLUMOHHbI Ynep Ha ropsyen Boae lopsivas Bopga 150/70 °C OxnaxpeHue 105-4571
R JIByxcTyneH4yaTblii abCOpPOLMOHHbIN Ynnep Ha ropsiuen Boae ¢ B _
LUC-2AB TIONONHATESTbHBIM T €HEPATOPOM lopsayasa Boga 95/55 °C OxnaxpeHve 264-4571
R o . o OxnaxpaeHue 176-5274
LUC-DW JIByxCcTyneH4yaTbli a6COPOLMOHHBIN YMNiep NPSMOro ropeHns MpupoaHbIi ra3 Harpes 147-4401
R JByXCTyneH4aTblii aBCOPOLUMOHHbIM Ynnnep NPSMOro ropeHns o OxnaxpeHve 176-5274
LUC-DWH 5/ cokoabdekTuarbii) MPypoAHLIi ras Harpes 147-4401
R o . BbixnonHble rasel ¢ TemnepaTtypon OxnaxaeHune 176-5272
LUC-CHP JByxcTyneH4yaTbli a6COPOLMOHHBIN YMNIEP HA BbIXIOMHbIX rasdax 250-650 °C Harpes 165-4937
LUC-S OpHocTyneH4yaTbli aBCOPOLMOHHBIN Yunnep Ha nape BoasiHo nap ¢ paBneHvem oo 5 6ap OxnaxaeHve 176-5274
LUC-SW JIByxCcTyneH4aTbli a6COPOLMOHHBIN Ynnnep Ha nape BopasiHoi nap ¢ pasnexHvem ot 3 oo 5 6ap | OxnaxaeHue 352-5274
R JIByxcTyneH4aTbli abCoOpOLMOHHbIN Ynnnep Ha nape o .
LUC-SWH (BICOKOSBPEKTMBHLIN) BopasiHoi nap ¢ pasnexHvem ot 3 oo 8 6ap | OxnaxaeHue 352-5274
LUC-2AA JIByxcTyneH4yaTbli abCopOLMOHHBIN Ynnniep Ha Bo3BpaTHOM Boae | BoaspaTtHas Boga 70/60 °C OxnaxpeHne 264-4571
CepBucHas 30Ha ans o6cnyxmnsaHmsa Tpye* | | s 500 MM
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MaHenb ynpasneHus

1000 mm

1200 mm

* CepBuUCHas 30Ha A0/mKHa ObITb HE MEHbLUE
paccTosHWA st 3aMeHbl TpyO (CM. Tabnumupl
C TEXHMYECKMMU xapakTepuctnkamm). Ans ABXM
HeCTaHOapPTHOro NCNOoJIHEHVA AaHHOEe pacCToAHne
HeOOXOAMMO YTOUHATh Y 3aBOAA-NPON3BOANTENS.

Heo6x0aMMOo npenycMOTpeTb pacCTosiHMe Haf, YninepomM He MeHee 200 Mm



OOBbeKkTbl ¢ cnonb3oBaHuem ABXM LESSAR

TOProBO-PA3BJIEKATEJIbHbI KOMMJEKC
«MUTEPNIOHA»
CankT-leTepbypr
«MATEPJ1IOHO» — oAUH N3 caMbIX 60NbLLUX
TOProBo-pasBsieKaTesibHbIX LLEHTPOB
CaHkTt-lNMeTepOypra c akBanapkom
YnbTpacoBpeMeEHHbIN KOMMEKC, Ha YeTblpex aTa-
Xax KOTOPOro NpeacTaBeHbl: MarasnHbl MUPOBbLIX OP3H-
[OB, pecTopaHbl, 60bLION OETCKUIA pasBfiekaTesNbHbIl
LLeHTP, KMHOTeaTp, CNOPTUBHbIE MNOLWAAKU, PyaKopT,
Teppaca ¢ BUaom Ha @UHCKUIA 3amB 1 akBanapk.
XonopocHabxeHne KOMMJIEKCA OCYLLECTBASETCS
npv nomoLLy abCopOLUMOHHBLIX BPOMUCTONIUTUEBBLIX XO-
noaunbHbIX MawmnH (ABXM) Toprooin mapkm LESSAR.

Y LESSAR Prof

BblGOp OCHOBHOIO TEXHONIOrMYeckoro obopyno-
BaHMS oOycnaenmBascsd OrpaHUYeHHbIMU BO3MOX-
HOCTSIMU MO MPUCOEANHEHUIO INEKTPUYECKON MOLL-
HOCTM, @ Tak Xe Hannynem m3bbiTka ropsvyer Boabl,
nocTynakoLwen OT OXJaXAeHUs ra3onopLIHEBbLIX Ma-
LWWH, N HE UCMONb3YIOLLENCSa B NeTHee Bpems. B co-
OTBETCTBUM C 9TUM, UCNOJIb30BaHNE abCOPOLNOHHbIX
ynnnepoB LESSAR o06uieini xonoponponsBoauTesb-
HocTbio 4,5 MBT (31500 kBT) siBNseTca ontumainb-
HbIM peleHnemM anga gaHHoro obvekTa. MNpun aTom ans
BblpaboTkM xonogunbHon mowHocTn B 1500 kBT oa-
HOW XonoaunbHOW MalmnHe TpebyeTtca Bcero 3,8 kBT
3NeKTpo3aHeprun!

060pyOoBaHMe 4N CUCTEM X01000CHAGXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI 9

TOMOTA LLEHTP
AcTpaxaHb
LleHTp no npogaxe aBTomooOunei

MepBbIi B AcTpaxaHu creuuvanm-
3MPOBAHHbLIA LEHTP MO NMpoaaxe aBToO-
Mobunen «Tonota» — «TohoTta LleHTp
AcTpaxaHb». OOuwias naouwiagb HOBO-
ro [OWnepckoro ueHTpa cocTaBnseT
7314 mM2. B HOBOM OUNEPCKOM LIeHTpe
HaxoOaTCcs OEMOHCTPALMOHHBLIA  3an,
CepBUCHas 30Ha, Cknapg 3anacHbIX Ya-
CTen n akceccyapos.

YcTaHOBNEHHOE obopynoBaHue
Lessar: abCcopObLMOHHbIN BPOMUCTONN-
TUEBbIN Yunnep, paboTaowmii Ha Npu-
pPOAHOM rase.

HOBO-CAJIABATCKA4A T3,
CanaBat
TennoanekTpoueHTpanb

00O «Hoeo-CanaBatckasa T3OLl» 3a-
HUMaeTCd BCEM CMNEKTPOM OeATeSIbHOCTHU,
CBA3aHHbIM C MPOMN3BOACTBOM 3J1€KTPU-
4YecKol 1 TenaoBOM aHeprumn, obecneyu-
Bas OecnepeboriHoe 3HeprocHabxeHue
noTpedbuTtenen, NOAKMOYEHHbIX K 3aNek-
TPUHYECKNM U TErJ10OBbIM CETAM.

YctaHaBnvBaemoe  0oOopyaoBaHue
Lessar: abCOpOLMOHHbIN BPOMUCTONUTU-
eBblh ynnnep LUC-S100, paboTarowmii
Ha nape.
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LUC-HWAR-L

OAHOCTYNEHYATbIN ABCOPBLIMOHHbIW YUJIJIEP HA TOPA4EN BOAE

OcobeHHOCTU

B kayecTBe NCTOYHMKA TEMNOBON IHEPTUN NPUMEHAETCS
ropsiyas Boga

OKONOrnMyecKkn YNCThIN XxnagareHT — Boga

Hun3koe noTpebneHne aneKkTpMYeckom aHeprum

M oeanbHO NOOXo4aT ANt CUCTEM TpUreHepaLumn
B0O3MOXHOCTb NCMOb30BaAHNSA TEMNOThI OT UCTOYHMKA 6€E3
OOMONHUTENbHbLIX CUCTEM pereHepauumu

[MonHag aBTOMaTn3auus, ynpasseHne ¢ noMoLLbIO
MWKPOMPOLLECCOPHOro KOHTPonepa Siemens ¢
CEHCOPHbIM AUCNNEEM

Mopnep>xaHve onTUManbHOM NPOM3BOANTENBHOCTU NPU
YACTMYHOW Harpyske

PerynupoBaHue xonogonpon3soamtensHocTy ot 10 o
100%

PacnonoxeHne KOMMNOHEHTOB

— 1 1
jalsyi]i fj ©,
— T
I'J LESSAR
o 2
U
\ H

i

= X0n0o4onpou3BoanTEeNbHOCTb, KBT
105-4571

B /ICTOYHMK TENSIOBON 3HEPTUN
Flopsiyas Boga c TemnepaTtypom
150/70°C

MonHas aBTOMaTM3aLMs NOCPEACTBOM NPOrpaMMrpyemMoro
JIOrMYECKOro KOHTposiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbIMu ModBus.
LiBeTHast ceHcopHas naHesib oneparopa, PacnoNoXeHHas
Ha nuueBol naHenu wkada ynpasnexHus. NonHOCTbIO
pycudunumnposaHa

CneupanbHas KOHCTPYKLMSA OCHOBHbIX 3/TEMEHTOB
no3BonsieT 6ecnpenaTCTBEHHO NPON3BOANTL
obcnyxuBaHve ynnnepa

Hun3kne ypoBeHb Lyma 1 Bubpauum 3a CHeT OTCYTCTBUS
OBUXYLLMX YacTen

OnunTtenbHbll cpok cnyxoObl (He meHee 25 neT)

Bo3mMoXHa nocTaBka Ynnnepa HeCcTaHOapTHbIX rabapuToB
(NoA4, KOHKPETHbIE YCNOBUSA 0OBbEKTA)

BoaMoxHa nocTtaeka ynnepa B pa3obpaHHOM BUae

MpuMmepbl BOSMOXHbIX UICTOYHUKOB
TenJaoBoOn 3Heprum

19

18
17

16

KoreHepauyoHHble yCTaHOBKM
KoTenbHas
TexHonoruyeckas ropsyas Boga

O 8

S I |20 1
- N e

O ) I 9

Q

O

12 11 10

1 — reHeparop; 2 — abcopbep; 3 — TennoobMeHHK; 4 — naHenb ynpasneHns; 5 — BakyyMHblil HACOC; 6 — CMOTpPOBOE cTekno abcopbepa; 7 — NpoayBOYHbIN y3en;
8 — koHaeHcaTop; 9 — mcnaputens; 10 — Hacoc xnagarenTa; 11 — Hacoc pacteopa LiBr; 12 — cmoTpoBoe cTekno ncnaputens; 13 — Bxoa, oxnaxjaroLen Boapl;

14 — BXo[, OxNaxaeHHoW Boabl; 15 — anddepeHumansHoe pene aaBneHns oxnaxaeHHon Boapl; 16 — BbIXo, OXNaxaeHHoM BoAbl; 17 — BxoA ropsyeit Boapl; 18 —
BbIXO, ropsider Boabl; 19 — BbIxo4 oxnaxaatowen soasl; 20 — auddeperHumansHoe pene gaBneHns oxnaxaatollern Boabl (onums).

Y LESSAR Prof
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abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

LUC-HWAR-L

Xonogon PON3BOAUTENIBHOCTb

kBT

090
316

110
387

35
475

5 180

210
738

TemnepaTtypa Ha BXOAE/Ha BbIXOAE ‘C 13/8
Oxnaxpennas | Pacxon Boapl M3/4 18,1 242 | 30,2 | 36,3 | 454 | 54,4 | 66,5 | 81,6 | 93,7 109 127 145 163 181
BOAa Fvapasnnyeckoe ConpoTuBIeHne kMa 48,1 50 91,2 104 102 108 94,2 104 94,2 | 952 | 96,1 94,2 101 104
MopknioyeHve (Bxoa,/BbIXO4) MM DN65 DN80 DN100 DN125 DN150
TemnepaTypa Ha BXOAEe/Ha BbIXoae ‘C 31/36,5
Oxnaxparowas | Pacxon sonsi M3/4 39,6 | 52,8 | 66,1 79,3 | 99,1 119 145 178 205 238 277 317 357 396
Booa MmapaBnuyeckoe conpoTuBieHne kMa 61,8 64,7 : 1236 ; 137,3 : 106,9 | 70,6 { 1059 : 113,8 | 110,9 | 116,7 | 107,9 103 106,9 104
MopaxnioueHve (Bxoa,/BbIXom) MM DN100 DN125 DN150 DN200
TemnepaTypa Ha BXOAe/Ha BbIxoae ‘C 95/80
Pacxon Boap! M3/4 8,7 11,6 15 17,5 22 26,2 32 39,3 45,1 52,4 61,1 69,9 78,6 87
Fopsias Boaa I'mapasnuueckoe |l eHepaTtop kMa 7,8 10,8 18,6 21,6 14,7 16 6,9 7.8 8,8 9,8 15,7 15,7 15,7 15,7
CONpPOTUBNEHNE  {3-x0n0BOW KnanaH kMa 206 | 37,3 { 21,6 | 31,4 | 49,1 | 69,7 | 422 | 245 | 32,4 | 441 23,5 | 31,4 | 39,2 | 49,1
MopknioyeHve (BXxoa,/BbIXO4) MM DN50 DN65 DN80 DN100
MoaknioueHme 3-x0A0BOro Knanaxa MM DN40 | DN50 . DNB5 | DN80 DN100
OnekTponuTaHme d/B/Ty 3/400/50
Hacoc pactsopa LiBr kBT 1,2 1,5 2 2,4
MoTtpebnsiemas | Hacoc xnanareqTa kBT 0,2 0,3 0,4
MOLLHOCTb BakyymHbIit Hacoc kBT 0,4
Manenb ynpasneHus kBT 0,2
Cwuna Toka A 71 7,5 9,6 10,6
JOnvHa MM 2095 2598 2597 3680 3708 4734 4776
Fabaputsl LvpuHa MM 1077 1095 1244 1472 1495
BeicoTta MM 1880 2255 2257 2540
Macca TpaHcrnopTHas Kr 2100 | 2200 | 2600 | 2700 | 3600 | 3700 | 4600 | 4800 | 5500 | 5800 : 6800 | 7100 | 8800 | 9200
Pabouas Kr 2300 | 2500 | 2900 | 3100 | 4100 | 4200 | 5200 | 5500 | 6400 | 6800 | 7900 | 8400 | 1040010900
PaccTosHve ans 3ameHbl Tpyo MM 1900 2400 2400 3400 4500
06beM BObI OxnaxpaeHHas Boga n 54 61 73 7 117 129 155 173 234 252 286 310 356 381
TpybHOro OxnaxgpatoLuas Boaa n 140 161 187 198 312 344 432 480 644 698 715 786 887 993
NPOCTPAHCTBA ' ropauag sopa n 57 69 80 90 | 112 | 124 | 148 | 166 | 198 | 221 | 252 | 283 | 327 | 359

LUC-HWAR-L

XONOAONPOM3EOANTENLHOCTS KBT 1196 | 1319 | 1477 | 1653 | 1846 | 2110 & 2373 | 2637 | 2901 | 3165 & 3428 | 3692 . 3956 | 4571
TemnepaTypa Ha BXOAe/Ha BbIxoae ‘C 13/8
OxnaxgeHHast Pacxop, Boap! Mm3/y 206 227 254 284 318 363 408 454 499 544 590 635 680 786
BoAa FMapaBnnMyeckoe ConpoTuBeHne kMa 92,2 96,1 73,6 101 45,1 33,4 46,1 59,8 39,2 51 62,8 51 62,8 93,2
MoaknioyeHve (Bxoa,/BbIXO4) MM DN200 DN250 DN300 DN350
Temnepartypa Ha BXOAge/Ha BbIXOAe °C 31/36,5
Oxnaxparowas | Pacxon sonsi M3/4 449 495 555 621 694 793 892 991 [ 1090 | 1189 | 1288 | 1387 | 1486 | 1717
Booa mapaennyeckoe ConpoTUBIEHNE kMNa 105 105 60,8 83,4  111,8 | 70,6 95,2 : 1246 | 106,9 | 136,4 | 169,7 | 135,4 137 141,3
MopknioyeHve (Bxoa,/BbIXOA,) MM DN250 DN300 DN350 DN400
TemnepaTypa Ha BXOAg/Ha BbIxoae °C 95/80
Pacxopn Boapl M3/4 99 109,2 | 122,7 { 137,3 | 152,8 | 174,8 | 196,5 | 218,5 | 240,2 | 262 | 283,8 | 305,6 | 327,4 | 378,4
Fopsan sona Muppasnnueckoe || eHEPATOp KMa 157 | 15,7 | 157 | 216 | 29,4 | 17,7 | 24,5 | 32,4 | 255 | 32,4 | 40,2 | 33,4 | 41,2 | 59,8
COMpOTUBNEHNE | 3-xon0Boit KnanaH KMa 235 | 29,4 | 36,3 | 46,1 2555 | 33,4 | 422 52 186 | 226 | 26,5 | 30,4 | 353 | 19,6
MoaknioyeHve (Bxoa/BbIXO4) MM DN125 DN150 DN200 DN250
MopknioyeHune 3-x0[0BOro knanaHa MM DN125 DN150 DN200 DN250
OnekTponuTaHme &/B/Ty 3/400/50
Hacoc pactsopa LiBr kBT 2,4 3 4,5
MotpeGnsiemas | Hacoc xnanarexTa kBT 0,4 ; 1,5
MOLLHOCTb BakyyMmHbIli Hacoc kBT 0,4 0,75
Manenb ynpasneHus kBT 0,2
Cwuna Toka A 10,6 14,6 17 22,8
Dnvva MM 4880 4998 | 5540 | 6038 @ 5644 | 6142 | 6667 | 6293 | 6818 | 7318 | 6860 | 7360 | 7860
Fabaputsl LLvpuHa MM 1575 1830 2206 2329 2929
BeicoTta MM 2838 3222 3600 4000
Macca TpaHcrnopTHas K 1050010900 14700 16 000 17200{ 1930021600 ; 23 900 | 26 200 | 28 500 ; 30 800 ; 33 100 | 35 400 | 37 700
Pabouas Kr 1250013100 17800 194002080023 30026 100 ;29 000 | 31 800 | 34 600 ; 37 500 ; 40 300 | 43 200 | 46 000
PaccTosHue ans 3ameHsl Tpy6 MM 4500 5200 | 5700 { 5200 | 5700 | 6200 | 5700 { 6200 ;{ 6700 | 6200 ;| 6700 | 7200
O6bem Boas! OxnaxpaeHHas Boga n 463 486 580 626 669 982 | 1045 | 1110 | 1439 | 1525 | 1607 | 1688 | 1783 | 1980
TpybHOro Oxnaxpaiolias Boga n 1296 | 1405 | 1865 | 2001 | 2125 | 2963 | 3132 | 3311 | 4001 | 4223 | 4435 | 5426 | 5675 | 6172
NPOCTPAHCTBA ' ropauag sopa n 347 | 388 | 423 | 463 | 504 | 672 | 725 | 791 | 905 | 970 | 1045 | 1146 | 1217 | 1360
MpumeyaHuns

m  MakcrmanbHoe 3Ha4YeHve AaBneHns B CTaHAAPTHOM UCMONHEHNUM NS OXNTaxAeHHon/oxnaxaaowein soasl — 1 MMMa; ans ropsyei Boasl — 1,6 MMa.
m CreneHb 3arpasHerus ans abecopbepa/koHaeHcatopa — 0,044 m2-°C/kBT, ans ucnapurens/reHepatopa — 0,018 m2-°C/kBT.



LUC-HWAR-L

NMPUHUUN PABOTbl ABCOPBLUVMOHHOIO YNJIJIEPA LUC-HWAR-L

OpHocTyneHuaThli aBCopOUMOHHBIN YUIep Ha ropsiyen Boae
cocTouT 13 ucnaputens, abcopbepa, KOHAeHcaTopa, reHe-
paTopa, TennooOMeHHMKa PacTBOpa, HACOCOB XNafareHta u
abcopbeHTa (pacTBopa), CUCTEMbI NPOAYBKN, CUCTEMbI YNpaB-
JIeHUs1 1 BCnomorartesnibHoro obopyaosaHus. Yunnep paboTa-
€T B YCNOBUSX BaKyyMa, XafareHT (Boga) KUnuT npm HU3KOM
TemnepaType, 0TBOAS TEMNOTY OT OXNaXAAEMOM BOAbI, LIUPKY-
nvpylowLen B Tpybax ncnapurtens. KuneHne xnapgareHrta B uc-
napurtene npy 0bbl4HbIX PABOYMX YCIIOBUSX NMPOUCXOANT MpuU-
mepHo npu 4 °C. Hacoc xnagareHTa Mcnonb3yeTcs A8 nogayn
xnapareHTa (BoApbl) Ha GOPCYHKM C MOMOLLBIO KOTOPbIX MPOUC-
XoOnUT pa3bpbl3rBaHve xnagareHTa (Boapl) Ha TpyObl ucnapu-
Tens ons ynyyweHus TennoobmeHa.

Ana nopaepxaHus HA3KOro AaBfieHUs B ucnaputene un ooe-
creyeHnsa HeNPepbLIBHOCTM NPOLLECCca OXNaxaeHnsa napbl xna-
nareHTa gosmkHbl abcopbupoBaTtbhes (MornowaTbcs) B abcop-
6epe. [na abcopbupoBaHMs BOASIHbIX MNAPOB MUCMOJSb3yeTcs
Kpenkuii pacteop 6pomuaa nutusa LiBr, nmetowmin BbICOKyIO
noraoLujatoLLyo CNoCOBHOCTbL M MOCTYNaloLWMiA N3 reHepaTopa
Ha dopcyHkn abcopbepa. B npouecce abcopbumm BoASHbIX
napoB pacTeBop Opommaa NUTmua pa3daBnsaeTcs, YTO CHUXaeT
€ero norjoLwaioLLylo cnocobHocTb, pacTteop LiBr ctaHoButCS
cnabbiM. 3atem Hacoc cnaboro pacteopa LiBr nepekaunBaet

cnabblili pacTBOp B reHepaTop, rAe NpoucxoamT ogHOCTaann-
HOE KOHLEHTpMpoBaHMe pacTtBopa GpomMuaa nuTus Anas Uc-
napeHuns npeaBaputensHo abcopbrpoBaHHOM BoAbl. HacToT-
HO-PEerynMpyemsiii NPMBOA Hacoca pacTBopa aBTOMaTUYECKN
noaaepXvBaeT ONTUMasbHbIN NMOTOK pacTBOpa K reHepaTopy
Ha Bcex pexumax pabdoTbl ansg obecneyeHnss MakCUMasbHOM
3HepreTnyeckor addekTnsHoctn. Cnabbii pacteop LiBr
(HM3KOI KOHUEHTpaLMN) cHavyana nogaeTcs B reHepartop, roe
OH HarpeBaeTcs U NpeBpaLlaeTcs B KPEnkuii pacTBOpP BbICO-
KOV KOHLEHTPaLMKM 3a CHET BbiNapuBaHUs U3 HEro BOASHOIo
napa npy NOMOLLM TEMNOThLlI OT ropsiyer BoAbl(MCTOYHUK Te-
naoBoW aHeprumn). BoasHom nap M3 reHepartopa nocTynaer
B KOHAEHCATOP AJ1 OXJlaxaeHus 1 KoHgeHcauuun. 3aTtem xna-
[areHT BO3BpallaeTcss B Mcnaputenb Ons BO30OHOBNEHUSA
paboyero umkna. Ana oTeoAa TENNOTh, BblAENSOLWENCS nNpu
KOHAEHcaUMN BOOSHbIX MApPOB xJflagareHta B kKoHAeHcaTope
yunnepa, UCNonb3yeTcs oxnaxaawlas Boga OT rPaaupHu,
KOTOpas cHavana HanpasnsieTcs B abcopbep Ans NOrnoLeHns
TennoTbl abcopbumn 1 n3 abcopbepa oxnaxaatolasi Boaa no-
[aeTcs B KoHAeHcaTop. s NoBbILLEeHWs SHepreTnyeckom ag-
DEKTUBHOCTM LIMKIa oxnaxaeHns cnabbli pacTBOP Hanpaes-
eTCs B TenI00OMEHHUK A9 NpeaBapuTelbHOro HarpeBaHus
KPEnknm pacTBOPOM U3 reHeparopa.
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oxnaxgjatoLLemn
BOAbI
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BOAbI
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BOAbI
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Bxop,
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BObI Mcnaputens
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i
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Hacoc cnaboro
pacTBopa LiBr

31°C
Bxopg,
oxnaxagaroLen
BOAbI
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abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

NMPUMEP CXEMbIl OBBA3KN ABXM LUC-HWAR-L
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MopatoLwmin konnekTop MpuemMHbIin KonnekTop

JaHHas cxema sIBNSieTCs MPYMEPOM PELLEHMS MPOEKTa CUCTEMbI
XonioaocHabXeHnsa Ha 6aze ABXM 1 He MoXeT ObITb UCMOJSIb30BaHa
KaK PyKOBOACTBO K MPOEKTUPOBaHWiO. Kaxapli MPOEKT X0n0a0C-
HabXeHNs ABNSeTCA MHAMBUAYabHbIM, 001a0aeT KOHKPETHBLIMU
TEXHUYECKNMW YCSTIOBUSIMU 1 OCOOEHHOCTAMM, KOTOPbIe HEOOXO0-
OMMO y4uTbIBaTh NPY paspaboTke NPOEKTHOM A0KYMEHTaLMN.

Bce BHelHee 060pynoBaHME, KPOME PEryampytoLLero knana-
Ha ropsiyer Boabl, 0TOOpaKeHHOEe 3a NpeaenamMun NyHKTUPHOM
NVHUKN, He BXOOUT B nocTtaBky ABXM.

1. OnucaHve coepuHeHuin 1 amameTpoB Tpyd6 ABXM npu-
BEJIEHO Ha OTAENbHbIX 3aBOJCKMX YepTexax n B Tabnmuax
C TexHuyeckonm cneumdukaumen, NPeaocTaBAsieMbIX OT-
DeNbHO Mo, KOHKPETHBIN MPOEKT.

2. O6BbEMHO-NNAHMPOBOYHOE PeLLleHMe Mo pasMeLLeHMo OC-
HOBHOI0 060PYAOBAHUSA M HACOCOB OXJTAXKAEHHOW M OXnaXx-
patowiein Boapl onpegensietcs npoektoMm. O6opyanoBaHue
He [A0JIKHO HaxoauTbCs Nof AaBfeHMeM, KOTOPOe NPEeBbI-
wano 6bl pacyeTHOE AaBieHMEe B KaKOM-MO0 KONeKTope.

3. PekoMeHOoBaHO YyCTaHaB/MBaTb HACOChl  Oxjaxgae-
MOW / OXNaXXaeHHOW BOAbl C yyeToM pedepsa. [lpegno-
YTUTENbHO YCTAHOBUTb OTAESIbHbIE HACOCHI OXNTaXAEHHOM
BOAbI 1 OXN@XAAK0LWEN BOAbI OJ15 KaXA0ro yunnepa.

4. Ona obecrneyeHns KOHTPOMS KayecTBa OXJ1axaaloLlen
BOAbl PEKOMEHOYeTCA YCTaHOBUTb CUCTEMY BOLOMOArO-
TOBKU rpagupHu.

5. YctaHoBuTe GUnbTPbl Ha TpybonpoBoAax OXNaXOeHHOM,
oxnaxgatoLlen n ropsyen Boabl.

6. [na npoBeaeHnst TEXHNYECKOro 0OCNy>XMBaHUA 1 NPoBep-
K1 060pyaoBaHUs YCTaHOBUTE cneayiollee o6opynoBaHme
Ha BCEX BIMYCKHbIX/BbIMYCKHbIX TPYOONPOBOAAX OXNaXaeH-
HOW, OXNnaxaaloLwen n ropsavyen Boabl, a Takke OTCekmTe 0c-
HOBHOE 000pyaoBaHME 3anOPHbIMU BEHTUNSMM:
— YcTaHOBUTE TEPMOMETPLI U MAHOMETPbI HA BCEX BMYCK-
HbIX/BbINYCKHbLIX TPYOONpOoBOAax OXnaxAeHHOM, oxnax-
JaloLLLEN 1 ropsyvern Boabl.

— YcTaHoBUTE BO3AYyXOOTBOAYMKN HA KaxAabli Tpybonpo-
BOJ, OXJIQXAEHHOW, Ooxnaxaawowen n ropsvyen Boabl v
B BEPXHMX TOYKAX CUCTEMbI TPYOOMPOBOAOB.

— YcTaHOBUTE OpPEHAaXHbIE BEHTUIN B CAMOW HUXHEN TOY-
KEe Mexnay 3anopHbIMU KranaHamm OXNaXAEHHON, OX-
naxpaloLwen, ropsayen Bogpl U YUANEPOM; APEHAXHbIE
BEHTUIN A0KHbI ObITb MOAKIOYEHbI K APEHAXKHOMY TPY-
6onposoay.

— YcTtaHoBuTe BeHTUAM PT 1%" mexay 3anopHbiM knana-
HOM W1 BCEMU BMYCKHbIMW/BbINMYCKHbIMK TPy6onpoBoaa-
MW BCEX KOHTYPOB Asisi 06ecrneyeHns Mok Tpybonpo-
BOJOB.

PerynupyloLmin knanaH ropsyen Boasl (C 3N1eKTPUYECKUM NpuBo-
[OM) BXOOUT B KOMMEKT MNOCTaBkN 1 NpeacTaBnsieT coboi 3-xo-
[OBOI CMeCUTENbHbIN KnanaH. Ero HeobxoaMMo yCTaHOBUTbL He-
NoCpeaCcTBEHHO HA MECTe YCTaHOBKM MaLLVHBI. [1prBoa ynpasnseT
KJlanaHoM TakMM 06pa3oM, 4ToObI perynmpoBaTh Nogavy ropsyei
BO[bl B COOTBETCTBUM C TPEOYEMOW TEMSIOBOM HArpy3KOA.

Monb3osarens

Ethernet

RS-485

WEB Server

WntepHer

0
0
0

KOHTpONNEp
Siemens

KOHTpONNEp
Siemens

KOHTpONNep
Siemens

CucTtema MoHUTOpKWHra paboTbl Ymniepa ocHoBaHHas Ha WEB Server,
noasonsioLias paboTtaTh kak Yepea MHTEPHET Tak 1 C JI0KalbHOrO KOMMbloTepa



LUC-2AB

ABYXCTYNEHYATbIA ABCOPBLMOHHbIN YUJIJIEP HA TOPSIMEA BOAE

C AONOJIHUTEJIbHbIM rEHEPATOPOM

®  X0nogonpou3BoanTeNbHOCTb, KBT
264-4571

B VICTOYHMK TEMNSOBOW SHEPTNN
lNopsiyas Boga c TemnepaTypow
95/55°C

B e

e

MonHas aBTOMaTM3aLMs NOCPEACTBOM NPOrpaMMrpyemMoro
JIOrMYECKOro KoHTpoiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbiMu ModBus.
LiBeTHast ceHcopHas naHesib oneparopa, PacnonoXeHHas
Ha nuueBor naHenu wkada ynpasneHus. NonHOCTbIO
pycudunumnposaHa

Bnepsbie B Poccun npeactaBneH MoaenbHbin psan adbCopOLUMOHHBIX YMNIepoB, paboTalowmx Ha
YHUKaNbHO HU3KUX NapamMeTpax TennopmKaumoHHOW BOAbI, YTO naeasnbHO NoaxoauT oas CUCTEM
TpuUreHepauym — KOMOMHNUPOBAHHOIO MPOM3BOACTBA TPEX BULAOB SHEPIUU: SNEKTPUYECTBA, TEN-
na v xonona. dnekTpuyeckas 1 TensaoBas 3HePrus BolpadaTbiBAOTCS C MOMOLLbIO KOFreHepaum-
OHHOW YCTaHOBKW. B neTHuin nepuoa, ytmnmuampys TeN0BYIO SHEPIUIO C MOMOLLbIO aOCOPOLMOH-
HOW X0N104MIbHON MaLUMHbI, MOXHO NOJly4aTb X004,

Micnonb3oBaHne B abCOPOLUMOHHBLIX uYunnepax
LESSAR cepun LUC-2AB ropsdyer Bogbl ¢ napame-
Tpamu 95/55 °C n paxe 70/60 °C penaeT aTo 0060pYy-
[OoBaHMe oNnTUMalibHbIM PeLleHneM OJ1s MHTerpauum ¢
ra3onopLUHEBON 3NEKTPOreHEPMPYIOLLEN YCTAaHOBKOM
(Fry). OAna oxnaxnageHus MY TpebyeTcsa Boga ¢ TeM-
nepatypomn He Bbile 70 °C, KOTOPYIO, K COXaNeHMIo, He
MoSly4nTb Ha BbIXOAE M3 CTaHOAPTHOro abCcopOLMOH-
Horo ynnnepa. CtaHgapTHOW TemnepaTypbl yTuanaa-
unm B ananasoHe 90-105 °C MOXHO A0OUTLCS TOJLKO
npu padote MY ¢ Harpyskon, 6nuskon Kk 100%, HO
Takas Harpyska OblBaeT penko. s CHUXeHUs TeMm-
nepatypbl BOAbI MOXHO MCMO/b30BaTb OXJ1aX Aa0LLYH0
rpagupHio, kotopas 6ynet cbpacbiBatb M3ObITOYHOE
Tenno B atMocdepy, Ho 6e3 nony4yeHnst A0NOSIHUTENb-
HOW BbIrOAbl.

MpumeHeHne abCcOopPOLNOHHbIX YMNNepoB
LESSAR cepun LUC-2AB no3BoNsieT CHU3UTb SHEpre-
Tnyeckme n GrUHaHCOBbIE 3aTpaThl, yTUIN3MPOBaTb Bbl-
Opochl Tenna B atMocdepy 1 npeobpasoBaTb TEMO-
BYIO SHEPru1IO B X010/,

Y LESSAR Prof

Oco6GeHHoCTU

B B KayecTBe UCTOYHMKA TEMNOBOM SHEPTUN MPUMEHSIETCS
ropsiyasi Boga ¢ napametpamum 95/55 °C

B OKOMOrMyeckn YACTbIN XNagareHT — Boga

MpoeanbHO NoAxoaoaT Ansi CUCTEM TPUreHepaLmm

B B0O3MOXHOCTb MCMONb30BaHWS TEMI0Thl OT UCTOYHMUKA 6e3
[OMNOJTHUTESIbHBIX CUCTEM pereHepaumnn

B [lonHas aBTOMaTn3aLms, ynpaBfieHne C MOMOLLbIO
MMKPOMPOLLECCOPHOro KOHTposiepa Siemens ¢
CEHCOPHbLIM AMCMNIEEM

B [loppepxaHue onTUManbHOM NPON3BOANTENBHOCTY NPU
4aCTUYHOW Harpyake

®  CneumanbHasi KOHCTPYKLMS OCHOBHbIX 3/IEMEHTOB
no3BoJieT 6ecnpenaTCTBEHHO NPOM3BOAUTb
o6cnyXuBaHue Ynnnepa

®  Bo3MoHa nocTaBka Yyusnepa HecTaHOapTHbIX rabapuToB
(Nom, KOHKPETHbIE YCNOBUSA 00BbEKTA)

®  Bo3MoHa nocTaeka yusnepa B pazobpaHHOM BUAe

Mpumepbl BO3SMOXHbIX MICTOYHUKOB
TEenJIoBOi aHeprum

®  KoreHepauMoHHbIe YCTaHOBKM

m  KoTtenbHas

®  TexHoJsornyeckas ropsidas Boga

060pyOoBaHMe AN CUCTEM XOJI0A0CHAOXEHUS




abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

LUC-2AB

21

240

270

Xonononpou3BoauTENbHOCTb kBT 264 316 387 475 545 633 738 844 949 1055 1196 1319
Temneparypa Ha BXxo4e/Ha BbIxoae ‘C 12/7
OxnaxneHHas | Pacxop Boabl M3/4 45,4 54,4 66,5 81,6 93,7 109 127 145 163 181 206 227
BOAa Mmpopaenuyeckoe conpoTuBieHe kMa 36,3 37,3 45,1 471 40,2 451 31,4 33,4 33,4 34,3 30,4 31,4
MoaknioyeHve (Bxoa,/BbIXOA) MM DN80 DN100 DN125 DN150 DN200
Temnepartypa Ha BXOAEe/Ha BbIXOAe °C 31/36,5
Oxnaxpawowas | Pacxon soapl M3/ 107 129 157 198 222 257 300 343 386 429 486 536
Boda MMapaBnnMyeckoe conpoTuBieHne kMa 101 106 51 56,9 57,9 61,8 111,8 110,9 106 104 108 110,8
MopknioyeHve (BXon,/BbIXOL) MM DN125 DN150 DN200 DN250
Temnepatypa Ha BXOAge/Ha BbIXOAe ‘C 95/55
Pacxopn Boapbl M3/4 9,4 11,2 13,7 16,8 19,3 22,4 26,2 29,9 33,7 37,4 42,4 46,8
Fopsiuas Boaa Imppasnuuyeckoe | eHeparop kMa 30,4 32,4 28,4 34,3 30,4 32,4 65,7 67,7 61,8 61,8 60,8 60,8
COMpOTMBNEHNE | 3-xon0BOi KnanaH kMa 21,6 31,4 46,1 29,4 38,3 51,0 28,4 36,3 46,1 22,6 29,4 35,3
MoaknioueHve (Bxoa,/BbIXOA) MM DN65 DN80 DN100
MogaknioyeHve 3-x0A0BOrO KianaHa MM DN40 DN50 DN65 DN80
QnekTponutaHve d/B/Iy, 3/400/50
Hacoc pactsopa LiBr kBT 2,3 ; 2,6 3,2
Hacoc xnaparexta KBT 0,2 5 0,3 0,4
Engggfbwaq BakyymHbIli Hacoc kBT 0,4
Manens ynpasnenus kBT 0,2
CymmapHas notpebnsemMas MOWHOCTb kBT 3,1 3,2 3,5 3,6 4,2
Cuna Toka A 11,9 12,3 13,3 14,3
AnvHa MM 2658 3678 3720 ‘ 4740 4872 4882
Fabaputbl LWnpwuHa MM 1834 2109 2248 2430
BbicoTa MM 2084 2257 2519 2787
Macea TpaHcnopTHas KI 4400 4600 5700 6000 7200 7500 8800 9200 | 11300 | 11800 { 13500 | 14000
Pabouas K 5100 5300 6600 8400 84 8900 | 10400 | 10900 | 13400 i 14100 { 16200 | 16 900
PaccTosHve ans 3ameHbl Tpyo MM 2400 3400 4500
O6bem Boabl OxnaxaeHHas Boga n 116 130 152 174 234 252 286 310 356 381 509 536
Tpy6HOro OxnaxpgatoLas Boga n 425 466 548 610 779 852 910 1008 1353 1460 1729 1827
MPOCTPAHCTBA i ropauan Bona n 241 263 316 350 423 466 519 576 695 758 895 968

LUC-2AB

Xonononpov3BoauTeENbHOCTb kBT 1477 1846 2110 2373 2637 ; 2901 3165 3428 3692 3956 4571
TemnepaTypa Ha BXOAEe/Ha BbIxoae ‘C 12/7
OxnaxneHHas | Pacxop Boabl M3/4 254 284 318 363 408 454 499 544 590 635 680 786
BOAa Fvapaennyeckoe ConpoTuBEHNE kMa 30,4 42,2 56 40,2 54 70,6 39,2 50 61,8 51 61,8 86,3
MopaknioyeHve (BXoa,/BbIXoL,) MM DN200 DN250 DN300
TemnepaTypa Ha BXOAEe/Ha BbIxoae ‘C 31/36,5
Oxnaxpawowas | Pacxon soapl m3/y 601 672 751 858 965 1073 1180 1287 1394 1502 1609 1859
BOAa 'mppasnuyeckoe CONpoTUBIEHNE kMa 97,1 132,4 124,6 93,2 126,5 165,8 99,1 126,5 158 122,6 150,1 142,2
MopknioyeHve (BXoa,/BbIXOL) MM DN300 DN350 DN400 DN450
TemnepaTypa Ha BXOAg/Ha BbIxoae °C 95/55
Pacxop, Boap! M3/4 52,4 58,6 65,5 74,8 84,2 93,5 103 112 122 131 140 162
Fopsitas Bona Imapasnuueckoe || eHepaTop kMa 55,0 74,6 78,5 52,0 33,4 43,2 36,3 45,1 55,0 39,0 471 69,0
COMpoTMBIEHNE | 3-xon0Boi KnanaH kMa 17,7 21,6 27,5 35,3 451 21,6 25,5 31,4 36,3 42,2 21,6 27,5
MoaknioyeHve (Bxoa,/BbIXOA,) MM DN100 DN125 DN150
MopaknioueHne 3-xo40BOro knanaHa MM DN100 DN125 DN150
OnekTponutaHvie d/B/Iy, 3/400/50
Hacoc pactsopa LiBr kBT 5,6 7.7 i 9,4 12,7
Hacoc xnapareHta kBT 0,4 1,5
Engoﬁgfbewlaq BakyymHbIli Hacoc kBT 0,4 | 0,75
Manens ynpasnexHus kBT 0,2
CymmapHas notpebnsemMas MOLWHOCTb kBT 6,6 9,8 11,9 15,2
Cuna Toka A 22,1 31 38,3 51,8
JnvHa MM 4998 5540 6038 5654 6152 6677 6258 6783 7283 7010 7510 8510
FabapuTsl LWnpwuHa MM 2788 3140 3531 4430
BbicoTa MM 3036 3471 3837 4000
Macca TpaHcrnopTHas Kr 19000 { 20700 { 22200 | 26700 | 28700 | 30700 | 36400 | 38400 | 40800 : 43400 | 46100 | 53 100
Pabouas Kr 23000 | 25000 | 26900 { 31600 | 34000 | 36300 | 43100 | 45500 { 48300 | 52500 | 55700 | 64 100
PaccTosHve ans 3ameHbl Tpyo MM 4500 5200 5700 5200 5700 6200 5700 6200 6700 7200 7700 8200
O6bem Boab! OxnaxaeHHas Boga n 619 674 724 970 1037 1106 1373 1459 1541 1970 2083 2309
TpyGHOrO Oxnaxpatolasa Boga n 2448 2625 2788 3567 3776 3996 4938 5206 5461 7867 8193 8844
NPOCTPAHCTBA  Fopauan Bopa n 1050 | 1153 | 1247 | 1561 1684 | 1813 | 2040 | 2201 | 2354 | 2810 | 2994 | 3363
MpumeyaHuns

m  MakcumanbHoe 3Ha4YeHve AaBneHns B CTaHAAPTHOM UCMONHEHUM AN OXNaxaeHHoR/oxnaxaaowein soasl — 1 MMa, ans ropsyei Boabl — 1,6 Mra. Beicokoe aasnerve ot 1,7 o 2 MlMa
(cneunansbHoe UCMONHEHNE).
n KoadduumeHT sarpasHenuns ans abcopbepa/konaeHcatopa — 0,044 m2-°C/kBT, ana ucnapwrens/reHepatopa — 0,018 m2-°C/kBT.



LUC-2AB

NMPUHUUN PABOTbl ABCOPBLVMOHHOIO YAJIJIEPA LUC-2AB

[ByxcTyneHuyatbii abCOPOLMOHHBIA YMNep Ha ropsiyelt Boae
MMEET OCHOBHOM M OOMNOAHUTENbHbIN UMKbl. Oxnaxpaemas
BOJA oxJlaxaaeTcs B ucrnaputesne, a obpasoBasBluMecs napsbl
xnagareHTa (BoApl) MOraowaTcs KOHLEHTPUPOBAHHLIM pac-
TBOpOM abcopbeHTa (LiBr) B abcopbepe, nocTynaiowmm 13 re-
HepaTopa BTOpoi cTyneHn. KOHUEHTPUPOBaHHbI pacTBop 6po-
Muaa nutus LiBr, nocTynalowmii us reHeparopa, npespailaercs
B cnabbili (pa3baBneHHkI) pacTBop, a Tennota abcopbumm oT-
BOAMTCS OXNlaxgatoLer Bo0M, NOCTyNaloLWen U3 rpagupHun.

Cnabbliii pactBop LiBr ns abcopbepa nogaercs HaCocom cna-
6oro pacTteopa LiBr B reHepaTop nepBoi CTyneHu 4yepes HU3-
KOTEeMMnepaTypHbIA U BbICOKOTEMMEPATYPHbI TEMNI00OMEHHN-
Ku, ropsivasa Boga (95°C) HarpeBaeT pa3baBiieHHblli pacTBop,
npovcxoanT o6pa3oBaHVe NapoB xfiagareHTa u cnabblin pac-
TBOP CTAHOBUTCHA MPOMEXYTOYHbIM pacTBOpom. PacTtBop ab-
copbeHTa B reHepatope MNepBOi CTYMeHW HanpaBnseTcs B

reHepaTtop BTOPOW CTyNeHW Yepe3 BbICOKOTEMMEPATYPHbIN
TennoobmMeHHUK. MpPOMEXYTOUHbI PacTBOP B reHepatope
BTOPOW CTyMNeHM HarpeBaeTcs ropsiien BoAOW, N NPOMCXoauT
obpasoBaHve napoB xnagareHTa. lMapbl xnagareHta u3 re-
HepaTopa BTOPOM CTyneHW nornowaTcs abcopobupyiomm
pacTBOPOM B [0MNONHUTENBHOM abcopbepe 1 npeBpallanTcs
B AOMOJIHUTENbHbLIA NPOMEXYTO4HbI pacTBOp. JononHUTENb-
HbIi MPOMEXYTOYHbIN PACTBOP NOAAETCH HACOCOM AOMNOJSHU-
TenbHOro pacteopa LiBr B gononHuTenbHbIN reHepaTop Yyepes
DOMOJSIHUTESbHBIA TENIOOOMEHHMK, TOE MPOUCXOAUT Harpe-
BaHME pacTBOpa ropsayen BoAon U3 reHepatopa BTOPOW CTy-
MNeHn 1 NpespaLleHne pacTBopa B A0MNOSHUTENbHbIN KPEnKni
pacTBop. Mapbl xnagareHTa N3 reHeparopa NepBoi CTyNeHu u
[OMOSIHUTENBHOIO reHepaTopa KOHAEHCUPYIOTCS B KOHOEHCA-
TOpe, a 3aTeM NONaaalT B UCNapuUTeNb, TENIOTA B KOHAEHCA-
TOpE OTBOAUTCS OXJ1aXaatoLe BOAON.

Bbixon,
ropsiyen
BOAbI
<=
55°C

52,2 mm pT. CT

Bbixon,
oxnaxgatoLen

BOAObI
=
36,5°C

Bxop,

Bbixop,
oxnaxaeHHon
BOAbI

8°C <=

13°C mpp
Bxopn,

oxJlaxaeHHon
BOAbI

Wcnaputens Abcopbep

Hacoc cna6oro
pacTtBopa LiBr

xnapareHTa
Bxop,
oxnaxpaioLen
31°C BOObI

[ XnapareHt
[ CnaGbit pactBop

I Mopsyas Boga
I OxnaxpeHHas Boja
[ Oxnaxparowas Bopa
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[ MNpoMexyTOouHbI pacTBOP

ropsyen
BOAbI

<=
95°C

JlononHuTenbHbIN
TenNo0O6MEeHHUK

_— 63,5°C

21,2 MM pT. CT

eHepaTtop 2|cT.

Jon. abcop6ep

42,9%

Hacoc 3
O0MOJIHUTENIbHOro
pacTeopa LiBr

59,9%
_—

Hacoc kpenkoro
pacTsopa LiBr

I Kpenkwii pacTteop
[ lononHuTebHBIA NPOMEXYTO4HBbI pacTBop
[ [1ononHUTENbHLIN Kpenkuii pacTBop

060pyOoBaHMe AN CUCTEM X0N040CHAOXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

NMPUMEP CXEMbIl OBBA3KN ABXM LUC-2AB

Perynvipytowuii knanaH FpapvipHs
ropsdeiBogbl . [TTTTTTTTTTTTTTTTTTT
Pacxonomep E
® O (2 Bxop, ropsivein — — —
r X BOAp! =
T JnHna
/\ noanuTKN
YcTaHoBka 06paboTkM BO3ayxa Bbixoz ropsiveit — D =
=
Paclumpn- BOAbI
@ @ TeNbHbI Ipenax
Gak
Bbixon,
BbIxop ropsiyein oxnaxaatolen
% BOZbI - BObl
= =
f f b
Bxopn, ropsiye;
Pacxonomep ?@' i
CFP g X ® ® Bon ' E —{] TepmocTart
Hacoc . < )(}'I)KJ:LEHHaﬂ BO/d ® Matomerp
OXNaxXAEHHON IOnddepen- — b HrT
BOAbI LnanbHbIn % Bxon e ® TepmomeTp
<notpebutenio KnanaH b 7 tk  2-x0n0BOI BEHTUL
oxnaxaeHHOW Bxon 2 = &7# Dunbtp
111 1o bt sombI oxnaxjarouien
Al BOAbI Hacoc . v <t 3anopHbIii BEHTUbL
— [ ; v § BosayxooTsomne
(I l (1 1 ABCOPBLIMOHHbLIN YNINEP LUC-2AB
1

T
Mopatowmii konnekTop MpUeMHbI KONNekTop

[aHHaa cxema SBNSETCS MPUMEPOM peLUeHUs NpoekTa Cu-
CTeMbl xonofocHabxeHns Ha 6aze ABXM 1 He MOXeT ObITb
1CMoJib30BaHa Kak PyKOBOLCTBO K MPOEKTUPOBaHuio. Kaxabin
NPOEKT XOJI0A0CHAOXEHUS SIBNSETCS WUHAMBUAYaNbHbIM, 00-
NafaeT KOHKPETHbIMU TEXHUYECKUMU YCJIOBUSIMU U OCOOEH-
HOCTSIMU, KOTOPble HEODOXOAUMO Y4YnTbIBaTh NMpu paspaboTke
NMPOEKTHOWN AOKYMEHTALUN.

Bce BHelHee 060pyn0OBaHME, KDOME PEryNMpPYIOLLLEro knana-
Ha ropsiyer Boabl, 0TOOpaxeHHOe 3a npeaenamMmm NyHKTUPHON
JINHUK, He BXOAUT B nocTaBky ABXM.

1. OnucaHune coepguHeHuin n guameTpoB Tpyd ABXM npuse-
[EHO Ha OTAesIbHbIX 3aBOACKUX YepTexax 1 B Tabnvuax ¢
TexHM4yeckom cneumdmrkaymen, NpeaocTaBiseMbIX OTAENb-
HO MO, KOHKPETHbIN NPOEKT.

2. O6BbLEMHO-NNAHMPOBOYHOE PELLUEHME MO pasMeLLeHNO OC-
HOBHOIO 000PYN0BaHMSA U HACOCOB OXJTAXAEHHOM 1 OXNax-
Jatoliein Boapl onpegensietcs npoektom. Ob6opyanoBaHue
HE OOJIKHO HaxoauTbCs Noh AaBfeHMEM, KOTOPOE MPEBbI-
wano 6bl pacyeTHOe AaBneHmne B KakOM-N1MOO0 KOJIekTope.

3. PekomMeHOoOBaHO yCTaHaBAMBATb HACOChI OXJ1AXOAeMOi/
OXNaXXAEeHHOM BOAbI C y4eTOM pesepsa. [peanoyTuTensHo
YCTAaHOBUTb OTAEJIbHblE€ HACOChI OXJ'Ia)K,EI,eHHOVI BOAbl N OX-
nax.u,alom,eﬁ BOObl OJ14 KaXKO0ro yunnepa.

4. Ona obecrneyeHns KOHTPOAS KayecTBa OXxJaxaalLlen
BOAbl PEKOMEHOYeTCs YCTaHOBUTb CUCTEMY BOAOMOAIO-
TOBKM rpagyipHu.

5. YctaHoBuTE GUNLTPLI Ha TPyOOMPOBOAAX OXNAXOEHHOWM,
oxnaxggaroLlen n ropsyen Boapl.

6. [Ons npoBeneHus TEXHNHECKOro 06CNYXNBaAHUS 1 NPOBEP-
K1 060pya0BaHNs YCTaHOBUTE crieaytollee o6opyaoBaHme
Ha BCEX BMYCKHbIX/BbIMYCKHbIX TPYOONPOBOAAX OXIAXAEH-
HOM, OXNaxaaloLen n ropsyen BoAbl, a Takke 0TCeKuTe 0C-
HOBHOE 060pyA0BaHNE 3aNOPHLIMU BEHTUASMMN:
— YCcTaHOBUTE TEPMOMETPbLI 1 MAHOMETPbI Ha BCEX BIMYCK-
HbIX/BbIMYCKHbIX TPYOOMNPOBOAAX OXNTAXKAEHHOW, OXJlaX-
[alouwen n ropssven Boabl.

% 3-x040BoOW KnanaH

. CFPCP%/%M—@

— YcTaHoBMTE BO3AYXOOTBOAYMKM HA KaXAbIA Tpybonpo-
BOZL, OXJTaXOEHHOW, OXnaxjaloLllen U ropsayen Boabl 1
B BEPXHUX TOYKAX CUCTEMbI TPYOOMNPOBOAOB.

— YcTaHOBUTE APEHAXHbIE BEHTUAMN B CAMOI HUXKHEN TOY-
K€ MexAy 3anopHbIMW KanaHamMu OXIaXAEHHOW, OX-
naxzawLen, ropsyen Boapl U YUANEPOM; APEHAXHbIE
BEHTUN AOMKHbI ObITh NOAKMOYEHbI K APEHAXKHOMY TPY-
6onpoBoay.

— YcTtaHoBuTe BeHTMAM PT 112" Mmexay 3anopHbIM knana-
HOM WM BCEMW BIMYCKHbIMU/BbINYCKHbIMW TPYOOMpPOBO-
[amu BCeX KOHTYpPOB OJis obecneyeHns Mok Tpybo-
NPOBOLOB.

Perynupytowmin knanaH ropsider Boabl (C 9AEKTPUHECKUM MPU-
BOLOM) BXOAMWT B KOMIIEKT MOCTaBKM U NpeacTaBnseT coboi
3-X0[0BOW CMeCUTENbHbIN KianaH. Ero Heo6xoanMmo yCTaHOBUTL
HenocpeaCcTBEHHO Ha MeCTe YCTaHOBKM MaLLVHbI. [TprBoa ynpas-
NISIET KanaHoM Taknum 06pa3om, HTOObI PEryIMpoBaTh Noaady ro-
psiyeli Boabl B COOTBETCTBUM C TPeOyeMOol TEMNIOBON HArpy3Kkoii.

Monb3osarens

Ethernet

RS-485

WEB Server

WntepHer

0
0
0

KOHTpONNEp
Siemens

KOHTpONNEp
Siemens

KOHTpONNep
Siemens

Cuctema MoHUTOPKMHIa paboTbl Ynunnepa ocHosaHHas Ha WEB Server,
noagonsiowas paboTaTtk Kak Hepes MHTEPHET Tak 1 C TOKallbHOro KOMMbloTepa
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ABYXCTYNEHYATbIA ABCOPBLVMOHHBIA YUJIJTIEP NPMOI0O rOPEHUSA

Oco6eHHOoCTHN

B kayecTBe NCTOYHMKA TEMSIOBO 3HEPIN NPUMEHSAETCS
NPUPOOHbLIV ras

OKONOrM4eCcKkn YUCTLIN XnagareHT — BoAa

Bo3MOXHOCTb paboThl B pexrmMe OXnaxaeHns 1 Harpesa
Cuctema npsimoro Harpesa no3eonset adPeKTMBHO
MCMONb30BaThb B KAYECTBE TOMMBA NPUPOLHbIA ra3 nnm
Oun3enbHOoe TOMIMBO

MonHas aBToMaTnU3auus, ynpasieHne ¢ MOMOLLbIO
MWKPOMPOLLECCOPHOro KOHTPoJiepa Siemens ¢
CEHCOPHbIM AVCMIEEM

MoppepxaHne oNTUMasnbHOM MPOU3BOAUTENBHOCTY NPU
4aCTUYHOW Harpyske

PerynupoBaHnue xonogonpoussoantensHocTy ot 20 0o 100%

PacnonoxeHne KOMMNOHEHTOB

18

= X01040npou3BoanTEeNbHOCTb, KBT
176-5274

B Tennonpou3BOANTENBHOCTb, KBT
147-4401

B VICTOYHMK TEMNSOBOW SHEPTUN
MpupopaHbIiA ras

MonHas aBTOMaTM3aLMs NOCPEACTBOM NPOrpaMMrpyemMoro
JIOrMYECKOro KoHTposiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbiMu ModBus.
LiBeTHas ceHcopHas naHesib oneparopa, PacnofoXeHHas
Ha nuueBol naHenu wkada ynpasnexHus. NonHOCTbIO
pycudnumnposaHa

®  CneumanbHasi KOHCTPYKLMS OCHOBHbIX 9IEMEHTOB
nos3BonsieT 6ecnpenaTCTBEHHO NPON3BOANTL
obcnyxnsaHue ymnnepa

®  Hu3Kkre ypoBeHb LLyMa 1 BUOpauun 3a cHeT OTCYTCTBUS
OBUXYLLMX YacTen
LOnutenbHelli Cpok cnyx6bl — He MeHee 25 neT

BoaMoyHa nocTtaBka Ynsnepa HecTaHOapTHbIX rabapuToB
(nof, KOHKPETHBIE YCNOBUS 06bEKTA)
®  Bo3MoHa nocTaeka yuinepa B pa3obpaHHOM BUAe

Mprmepbl BO3SMOXHbIX UICTOYHUKOB TEMJIOBO 3HEPrun
= Hanuuue razonposoaa B6/m3un obbekTa

' /1 i 2 4 5 6 7 ‘i
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1 — KOHAEHCcAaTopP; 2 — HU3KOTEMMNEPATYPHbIV reHepaTop; 3 — naHesnb ynpasneHns; 4 — 3anopHbll BEHTUL; 5 — nnaBkas npobka; 6 — AaTymk BbICOKOro AaBeHus
B reHepartope 1 MaHOMETP; 7- BbICOKOTEMMNEPATYPHbIV reHepaTtop; 8 — AbiMoBas Tpyba; 9 — Bbixoa oxnaxaatouein soasl; 10 — abecopbep; 11 — ncnaputens; 12
— Bxof rasa; 13 — rasoBasi ropesnka; 14 — Hacoc xnagareHTta; 15 — Hacoc pacTsopa LiBr; 16 — BakyyMHbIi Hacoc; 17 — BxOf, oxnaxaatowlen Boabl; 18 — Bxoa
oxnaxaeHHom Boabl; 19 — BbIXO OXNIaXAeHHOW BOAbI.

@ LESSAR Prof 060pyA0BaHME AN CUCTEM XON0A0CHAOGKEHUS




abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHu4Yeckne xapakTepucTUKmn

LUC-bDw

050

060

070

080

100

12

150 1

210 | 240

280

X0noponpon3BoanTENBHOCTD 21 246 281 352 422 527 633 738 844
TennonponssBoaUTeNbHOCTL kBT 147 | 176 | 205 | 235 | 293 | 352 | 440 | 528 | 616 | 704 | 822 | i 1174
Temneparypa Ha BXxoAe/Ha BbIxoae ‘C 12/7
OxnaxzaeHHas Pacxop, Boapl M3/4 30 | 36 | 42 | 48 60 | 73 | 91 | 109 | 127 | 145 | 169 | 194 | 218 | 242
Bos1a TMApPaBAMYECKOe COMpOTHBNIEHNE KMa 39,2 | 36,3 | 60,8 | 67,7 | 54,9 | 57,9 | 74,6 | 79,5 | 73,6 | 726 | 53 52 | 56,9 | 58,9
JunameTp noacoeguHeHns (Bxoa,/BbIxoa,) MM DN80 DN100 DN125 DN150
Temneparypa Ha BX0Ae/Ha BbIx0oae ‘C 55,8 /60
Fopsivas soma Pacxop Boapl M3/y 30 | 36 42 48 60 | 73 91 109 | 127 145 | 169 | 194 218 242
MmppaBnmyeckoe ConpoTMBeHne kMa 39,2 | 36,3 { 60,8 | 67,7 { 549 | 579 | 746 | 795 | 736 | 726 | 53 52 | 56,9 | 58,9
JnameTtp noacoeanHeHns (BXoa,/BbIxom,) MM DN80 DN100 DN125 DN150
Temneparypa Ha BXoAe/Ha BbIxoae ‘C 32/37,5
Oxnaxpaiowas | Pacxon Boabl M3/u 50 | 60 | 70 | 80 | 100 | 120 | 150 | 180 | 210 | 240 | 280 | 320 | 360 | 400
Boa IMApaBAMYECKOE COMPOTUBNEHNE KMa 68,7 | 59,8 | 100 | 98,1 | 87,3 | 89,3 | 102 {1059 105 {109,9 87,3 | 84,4 | 86,3 | 84,3
JvameTp noacoeamHeHns (BXo4,/Bbixom,) MM DN100 DN125 DN150 DN200
TennoTBopHasi cCnocobHOCTb Kkan/Hwv® 8000
Pacxop rasa HMm3/4 18,9 | 22,7 | 26,5 | 30,3 | 37,8 | 454 | 56,8 | 68,2 | 79,5 | 90,8 | 106,0 | 121,1{135,8 | 151,7
MpupopgHbiii ra3 | JaBneHue rasa Ha BXoae kMa 2,0 39,2
MoacoegunHeHus (ra3oBblii NaTpyboK) MM DN50 DN40 i DN50
MopcoenviHeHus (OpIMOBOV NAaTPybOK) MM 190x110 270x150 280%x210 i 310x310 360%x310
SnekTponutaHne &/B/Ty 3/400/50
Hacoc pacteopa LiBr kBT 0,2 0,3 ] 0,4
Hacoc xnapareHta kBT 1,5 2 2,4 4
MoTpebnsemas BakyymHbIii Hacoc kBT 0,4
MOLLHOCTb lopenka kBT 0,4 0,7 1,1 2,2 3,2
MaHens ynpaenexHus kBT 0,2
Obuas kBT 2,7 3 3,6 | 4 45 | 5,6 8,2
Cuna Toka A 8,8 10,1 11,8 | 14,1 15,2 | 16,6 22,4
[Onuna MM 2095 2598 2597 3680 3708 4734 4776
Fabaputsl LnpuHa MM 1477 1615 1810 | 1920 2100 | 2200 2290
BeicoTta MM 1760 2090 2122 2385
Macca TpaHcnopTHas KT 2600 | 2700 | 3200 | 3300 | 4600 4900 5800 | 6200 | 7300 7700 | 8900 A 9400 {11600 12200
Paboyas Kr 2800 | 3000 | 3500 | 3700 | 5000 { 5300 { 6300 { 6800 { 8000 | 8500 { 9800 {10400;{12800;13 500
PaccTosiHve ans 3ameHbl Tpyo MM 1900 2400 3400 4500

X0onoponpon3BoanTENIbHOCTb kBT 1582 | 1758 | 1969 2461 | 2813 | 3165 | 3516 | 3868 | 4220 | 4571 | 4923 | 5274
TennonpousBoauUTesNIbHOCTb kBT 1320 | 1467 | 1643 2054 | 2347 | 2641 | 2934 | 3227 | 3521 | 3814 | 4108 | 4401
Temnepartypa Ha BXoe/Ha BbIxoae ‘C 12/7
OxnaxaeHHas Pacxop Boap! M3/4 272 302 339 381 423 484 544 605 665 726 786 847 907
BOJa TmapasnnMyeckoe ConpoTuBIeHne kMa 50 53 41,2 56,9 75,5 56 75,5 99 65,7 84,4 105 85,3 | 103,8
InameTp noacoeanHeHns (BXO4/BbIXon) MM DN200 DN250 DN300 DN350
TemnepaTypa Ha BXofe/Ha BbIxoae °C 56,3 /60
Fopsiias Boma Pacxopn Boabl M3/4 272 302 339 381 423 484 544 605 665 726 786 847 907
MmapaBnyyeckoe ConpoTuBEHNE kMa 50 53 41,2 | 56,9 | 755 56 75,5 99 65,7 | 84,4 105 | 85,3 | 103,8
JunameTp noacoeavHeHuns (Bxoa,/Bbixos) MM DN200 DN250 DN300 DN350
TemnepaTypa Ha Bxofe/Ha BbIxoae ‘C 32/37,5
Oxnaxgaioowas | Pacxoa Boabl M3/4 450 500 560 630 700 800 900 | 1000 { 1100 | 1200 | 1300 | 1400 | 1500
BoAa MmapaBnnMyeckoe conpoTuBeHne kMa 82,4 84,4 66,7 91,2 1 121,6 | 86,3 | 117,7 155 108,9 | 138,3 | 172,7 { 137,3 | 164,8
AnameTp noacoeanHeHns (BXo4,/BbIxos) MM DN250 DN300 DN350 DN400 DN450
TennoTsopHas crnocobHOCTb Kkkan/Hm? 8000
Pacxoa rasa Hm3/a  170,1 | 189,9 2123  238,6  265,1  303,3 | 340,2 | 3785  416,7 4537  491,9 | 530,1 | 568,4
MpupopaHbii ra3 | [laBneHue rasa Ha BXOAe kMa 39,2
MoacoenuHeHns (ra3oBbii NaTpyook) MM DN50 DN65
MopcoennHeHus (AbIMOBOM NaTpybokK) MM 410%x310 350%x500 400x620 400%900
OnekTponutaHne &/B/Ty 3/400/50
Hacoc pacTtsopa LiBr kBT 0,4 | 1,5
Hacoc xnapareHta kBT 3,2 55 7,5
Motpebnsiemass | BakyyMHbIii Hacoc kBT 0,4 0,75
MOLLHOCTb Topenka KBT 4 7,5 1" ‘ 15
Maxens ynpasneHus kBT 0,2
O6uwasn kBT 8,2 10,5 14 15,1 18,6 21 25
Cuna Toka A 22,4 28,4 34,6 37 43,7 53,7 60,4
Lvka MM 4880 4998 | 5540 | 6038 | 5644 & 6142 | 6667 6293 & 6818 7318 & 6860 | 7360
FabapuTbl WvpuHa MM 2490 3055 3330 3738 4460
BeicoTta MM 2633 2962 3310 3500 3700
Macea TpaHcnopTHas K 1420014900 19500 {21 100{22 700 27 900 { 30 400 { 32 800 40 000 { 43 000 | 45 800 { 49 700 | 52 300
Pabouas Kr 15800 16 600 : 22 200 { 24 000 | 25 700 { 32 000 { 34 400 { 37 100 : 45 100 { 48 500 { 51 500 | 26 100 | 59 100
PaccrosHue onisi 3aMeHbl Tpy6 MM 4500 5200 { 5700 | 5200 { 5700 | 6200 | 5700 | 6200 { 6700 | 6200 | 6700

MpumeuyaHuns

m MakcrmanbHoe 3Ha4YeHve AaBneHrs B CTaHAAPTHOM UCMONHEHNM AN OXNTaxAeHHoM/oxnaxaaowen soasl — 1 MIMa. Beicokoe pasnexuve ot 1,7 o 2 MMa (cneunansHoe NCMNOoNHEHKE).
n KodpobuumneHt sarpsaHenns ans abecopbepa/koHaeHcatopa — 0,044 m2-°C/kBT, ana ucnaputens/redeparopa — 0,018 m?°C/kBT.
m CraHpapTHble napameTpbl UCTOYHMKA NuTaHua — 3 ¢/400 B/50 My, BO3MOXHO pasnunyHoe ncnonHeHne no Hanpsxexunio — 220, 380, 440 n 460 B.
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Pexum oxnaxpeHus

JByxcTyneH4aTblit aBCOPOLIMOHHbIN Ynnnep NPSMoro ropeHms
C PEXMMOM Harpeea CoCTOUT U3 ncnapurens, abcopbepa, KoH-
neHcartopa, BbIcokoTeMMnepaTypHOro 1 HU3KoTeMnepaTypHoro
reHepaTopoB, TenI00O0MEHHMKOB pacTBOpa, ra3oBOW ropesn-
KM, HACOCOB xnlagareHTa n abcopbeHTa (pacTeBopa), CUCTEMBI
NPOAYBKN, CUCTEMbI YNPABMIEHUS U BCMOMOraTeibHOro o6opy-
noBaHus. B pexuvme oxnaxaeHus yunnep paboTaeT B yCI0BU-
AX BaKyyma, xfiagareHT (Bo4a) KUnmT rnpm HA3KOM Temnepary-
pe, OTBOAS TEMNOTY OT OXNaX4aeMON BOAbl, LMPKYINPYIOLLEN
B TpyOax ucnaputens. KuneHve xnagareHta B ucnapurene npu
00ObI4HbIX PaboUMX YCIOBUAX NPOUCXOAUT NpUMepPHO npu 4 °C.
Hacoc xnapareHta ucnonb3yetcs Ojis pa3bpbi3rvBaHns xna-
nareHTa (BoApbl) C NomoLblo GOPCYHOK Ha TPpyObl ncnaputens
05 yNydLweHns TennoobmMeHa.

[na obecrneyeHnss HENpPepbIBHOCTU MpoLecca OxnaxaeHus
napbl xnagareHta OomkHbl abcopbrpoBaTbCs (MOrnoLWaThCs)
Babcopbepe. Ans abcopbrpoBaHNS BOASHbIX MAPOB MCMOMb3Yy-
€TCs pacTBOp OpOMMAA NUTUS, UMEIOLLIMIA BBICOKYIO MOroLLa-
loLLyto cnocobHocTb. B npouecce abcopbrpoBaHms BOASHbIX
napoB pacTBop GpomMuaa NUTusa pasbaBnseTcs, YTO CHUMXKaeT
€ro norsoLamLLyd cnocobHOCTb, PACTBOP CTAHOBMUTCS cna-
OblM. 3aTeM HacoC pacTBopa nepekaymBaeT cnabblii pacTBoOP
B reHepaTtopsbl, rae NpoUCXoamT 2-CTaguMHOE KOHLLEHTPUPO-
BaHVWe pacTBopa 6pomMuaa nuTus 418 UcnapeHus npensapu-

[eHepaTop
HU3KOTEMMNEPATYPHbIN

~

TenbHO abcopbupoBaHHOM BoOAbl. YacTOTHO-perynampyembiii
NPUBOA Hacoca pacTBopa aBTOMaTUYECKN NOAAEPXKMBAET ON-
TUMasbHbIM MOTOK PACcTBOPA K reHepaTtopam Ha BCEX PeXMmax
paboTbl ana obecnevyeHuss MakCUManbHOM SHEPreTuyeckomn
adpdexkTnBHocTn. Cnabbin pacteop LiBr (HM3Kol KOHLUEHTpa-
unK) cHavana nogaeTcsl B BbICOKOTEMMEPATYPHbLIN reHepa-
TOp, rOe OH HarpeBaeTCs M NPEBPALLAETCS B MPOMEXYTOYHbIN
pacTBoOp (CpefHen KOHLEHTpauMmM) 3a CHET BbiNapuMBaHuUs U3
HEro BOAAHOro napa npuv noOMOLLM TenoThbl, BbIAENSIOLLENCH
npu CXUraHnm npupoaHoro rasa. [NpomMexKyTouHbI pacTBop
(cpenHer KOHUEHTpaLuum) nocTynaeT U3 BblICOKOTEMMNEPATyp-
HOro reHeparopa B HU3KOTeMMepaTypHbIi reHepaTop, rae oH
BHOBb HarpeBaeTCs BOASHbIMUW NapamMu XnagareHTa, nocryna-
IOLLMMIN U3 BbICOKOTEMMNEPATYPHOro reHeparopa, U npespa-
LLaeTCs B KPenkui (KOHLEHTPUPOBAHHbLIN) pacTBOp. BoasHom
nap M3 MexTpybHOro MpoCTPaHCTBa HU3KOTEMMEpaTypHOro
reHeparopa, BMECTE C BOASHbIM NMapoM 13 TpyOHOI 30HbI HU3-
KOTEMMepaTypHOro reHepartopa NocTynaeT B KOHAeHcaTop s
OXJlaXOeHUs 1 KoHaeHcaumun. 3aTeM xJ1afareHT BO3BpaLlaeTcs
B Mcrnaputenb ans BO300OHOBNEeHUS paboyero uukna. Ons oT-
BOAA TEenoTbl, BbIAENSIOWENCH NMPU KOHOEHCALUU BOOSAHbLIX
rnapoB xjlagareHta B KOHAEHCAaTope 4uasiepa, MUCrosb3yeTcd
oxnaxpgawowaa soga o1 rpagupHuM, KoTopasa cHavyana Hanpas-
nsetcs B abcopbep ANs nornoweHus TennoTbl abcopbumn. M3
abcopbepa oxnaxgaroLLas Boaa noaaeTcs B koHaeHcaTop. Ans

I'eHepaTop
BbICOKOTEMMEPATYPHbIA

Bbixop,
oxnaxpgatoLen
BOZbI

Bbixon,
OXNaXAEHHOM
BOAb!

7°C e

12°C mp
Bxon
OXNaXaeHHoM
BOAbI

I XnapareHt
Map xnapgareHTta

[—1 Cnabblit pacteop Hacoc

xnapareHta pactsopa LiBr
[ NpomexyTouHbIi pacTBop

I Kpenkuii pactBop

Bxopn,
[ OxnaxpaeHHas Boja oxnaxaatoLLei
[ OxnaxpatoLuasn soga BOAbI

Puc. 1. Pexum oxnaxaeHus
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[bimoBble
rasbl

| Bentunb
‘| pacnipea.

" (3aKpbIT)

il

BeHTunb
pacnpegn.
(3aKpbIT)
./
———

| t

Mopaya rasa

HunakoTemn. BeicokoTemn.
Tenno- Tenno-
0OMEHHMK ~ OBMEHHUK

32°C
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abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

[eHepaTop
HU3KOTEMMNEPATYPHbIA

leHepatop
BbICOKOTEMMepaTypHbIii

Bbixog, (\ =
oxnaxgatoLuen N\
BOAbI
JbiMoBbIE
I N
G !
200N
Bbixop, J
ropsiyen
BOAbI
60 °C <=m BeHtunb
pacnpef.
(OTKpPbBIT)
55°C == VichapuTent A6copbep - BeHTunb {} {}
Bxon crnaputens pacnpen.
rops4ei (OTKPBIT)
BOAbI {}
I |
e —
Mopava rasa
I XnaparedT
=] Nap xnapareHTa 1 == J
1 Cnabblii pacTtBop T
= [poMeXyTouHbIi PacTBOP Hacoc Hacoc HuakoTemn. BeicokoTemn.
BN Kpenkuil bacTso xnapareHrta pacTtBopa LiBr Bxon, Tenno- Tenno-
nKUi B M
P P P OoXnaxaalowenll  oGveHHuK  0BMEHHIK
EE [opsayas BOOa BOJbI

Puc. 2. Pexum Harpesa

MOBbLILLEHNST SHEPreTnYeckom aPpdEKTUBHOCTM LMK OXax-
LEHVS NPOMEXYTOYHBIM PaCcTBOP (CpeaHen KOHLEeHTpauum) ns
BbICOKOTEMMEPATYPHOrO reHepaTopa NOCTynaeT B BbICOKOTEM-
nepaTtypHbIi TENIO0OMEHHVK A5 AOMONHUTENBHOIO HarpeBa-
Husi cnaboro pacTeopa, 0AHOBPEMEHHO oxnaxaasch. MNpexae
yemM nocTynuTb B abcopbep Ans BO30OHOBNEHWS paboyero
LUMKNa, KPENKNn pacTBOP M3 HU3KOTEMMNEPATYPHOro reHepa-
TOpa HanpaBNSEeTCHA B HU3KOTEMMEPATYPHbIN TEMI00OMEHHUK
L151 NpeABapuUTENbHOro HarpeBaHus cnaboro pacTeopa.

Llnkn HarpeBa ropsyei BOAbl CYLLECTBEHHO OT/M4YaeTca OT
LUMKNa OXNTaXOEHNs B ABYXCTyNneH4aToM abCcopObLMOHHOM Yni-
nepe nNpsaMoro ropeHuns.

CUCTEMA TOMNJIMBHOIO TPYBOMNPOBOAA

Cuctema TonameBHOro Tpybonposoaa (puc. 3) sBnsieTcsa cTaH-
LapTHOM n, B no6OM cnyyae, He NpefHa3HavyeHa Ang Toro,
4TOObI 3aMEHUTbL COO0M TPYOOMPOBO, N3rOTOBJIEHHLIV B CO-
OTBETCTBUM C MECTHbIMM HOPMaMU 1 CTaHZapTaMu.

TonnveHas cucTema AoJiXHa ObiTb CIPOEKTUPOBaHa ¢ Npu-
MEHEHNEM MeTO0B 1 MaTepurasioB, COOTBETCTBYIOLMX Tpe-
60BaHMSIM MECTHbIX NpaBun 1 ctaHgapToB. O6uwas Toname-
Has cucTema npuBeeHa B KAYeCcTBeE OCHOBHOro obpasua
C y4eTOM OnbiTa NPOEKTMPOBAHUS, PACMOJIOKEHWUS, ynpaB-
NIEHNS, MHOFOMYHKLIMOHATbHOIO NPUMEHEHS 1 TpeboBaHMi
MECTHbIX HOPM.

Pexxum HarpeBa

B BbiCOKOTEMMEPATYPHOM reHepaTope BoAsHOW nap, obpasy-
loLLMIACS NpUY BbiNapuBaHumn n3 cnaboro pacteopa abcopbeHTa
NPV NOMOLLIM TEMNJIOTbI, BbIAEAOLLENCS NPU CXMUIraHn1 Npupoa-
HOro rasa, nporias yepes abcopbep, HanpaBnseTcs B Ucnapu-
Tenb, B KOTOPOM OTAAeT TEMoTy, Harpeeas BOAy OT nNoTpebu-
Tend. NMpun nepenadve TennoTbl K HAarpeBaemor Boae, KoTopas
LUMPKYIMpyeT no Tpybam ucnaputensi, BOASHOM nap KOHAEHCU-
pyeTcs 1 noctynaeTt B abcopbep, B KOTOPOM MPOUCXOAUT pas-
6aBrieHMe Kpernkoro pacTteopa abcopbeHTa, nocTynaroLwiero n3
BbICOKOTEMMEPATYpPHOro reHepartopa, A0 cnaboro pacTteopa.
Hacoc nogaet cnabbiii pactBop abcopbeHTa B BbICOKOTEMIE-
paTypHbIii reHepaTop, 1 LMK/ HarpeBa NnoBTOPSIETCSA BHOBb.

YCcTaHOBKa AO/MKHA NPOBOAUTLCS C y4eTOM paboumx xapakTe-
PUCTUK 1 YepTexelr TpybonpoBoaoB. PaznuyHele paboune yc-
noBus 06yCnaBAMBalOT NPUMEHEHME Pa3SINYHbIX CUCTEM.

1. [ns obecrneyeHns naaBHOro moToka rasa cnegyeT nabe-
raTb NPUMEHEHNS KPYTbIX U3rMBOB 1 CY>XEHWIA.

2. JdpimoBasa Tpyba OomkHa ObiTb YCTpPOEHa Takum 06pas3om,
4TOObLI BHYTPb MaLUMHBI HE NMPOHMKaNa A0XaeBast BOAA, a Ape-
Ha>X OOJDKEH obecne4ymBaTb yaaJlieHne KoHgeHcaTa v BoAbl.

3. HeobxooMmMo npaBuiibHO YCTAHOBUTb PEFYISTOPbI TAMN

[ObIMOBBIX Fa30B U pPerynsaTopbl ans obecneveHus Gecnepe-
6oliHol paboTbl 060pYyAOBaHKS.



LUC-DW

Puc. 3. CtanpapTtHas cxema TOnIMBHOIO Tpy6onpoBoAa ra3o0B0M rOPenkn

YCTAHOBKA AAPEHAXXKHOIO
TPYBOMNPOBOOA

Mpn ycTaHOBKE OpeHaxHOro TpybonpoBoaa AN yaaneHus
KOHOEHcaTa U3 ObIMOBOW TPYObl reHepaTtopa PyKoBOACTBYIA-
TeCb CNeayloLMN YKa3aHNAMN.

1.

MpucoeguHnTe TPYOY K APEHaKHOMY OTBEPCTMIO AbIMOBOIA
Tpy6bl reHepaTopa 1 ycTaHoBuTe ee Ha 150 MM Huxe ypoB-
HSI CTOYHbIX BOA,

Ecnv npensioXkeHHbI Bbile Crnoco® HEeBO3MOXHO Mpu-
MEHUTb, YCTAHOBUTE HA OPEHAXHOM OTBEPCTUM ObIMOBOWN
TPyObl reHepaTopa U-06pasHbiii rmapo3aTBop, KOTOPbI
LOJMKEH UMETb BbICOTY, paBHyto 150 Mm.

HbimoBas
Tpyba

I

JpeHaxHbIn
natpybok ans
yoaneHus
KOHAOEeHcaTa

j'

AEY
p‘ ©

BbicokoTemnepaTypHbiii
reHepaTop

L.J

Puc. 4. Pacnonoxerue apeHaxHoro natpybka s yaaneHus koHgeHcara

ﬁ. 1 — Kopnyc ropenku;

2 — BEHTUNATOP; 3 — 3alUNUTHbIN
KOXYX; 4 — cepBONpuBOS;

5 — naHenb ynpaenexus;
6 — perynsTop AaBneHus rasa co
BCTPOEHHbIM GUAbTPOM;
/ 7 — NBOMHOW MarHUTHbIN KnanaH;

7 2 8 — aBTOMaTUYECKNIA KOHTPOb

repMeTU4HOCTU; 9 — MarHUTHbIN

13 knanaH nogxwura; 10 — nnameHHas
Tpy6a; 11 — aBTOMaT ropeHus;
12 — pene MMHUManbHOro AaBneHns

13

rasa; 13, 14 — pene naBnexvs rasa;
15 — maHoMeTp.

1 — Kopnyc ropenku;

2 — BeHTUNATOP; 3 — asTomMaTt

ropeHus; 4 — aneKTPOHHbI Npruoop

3axuranus; 5 — gpoccenbHas

3acnoHka; 6 — pene gaBneHus

BO34yXa; 7 — pene MakCUMasbHOro

[aBneHus rasda; 8 — MarHUTHbIN

Knanas nogxura; 9 — maHomeTp;

10 — cepBonpuBoA;

11 — ABOVHOW MarHUTHbLIN KnanaH;

12 — aBTOMAaTUYECKUIA KOHTPOb

13 repmeTnyHocTu; 13 — perynsatop
[aBneHns ra3a co BCTPOEHHbIM
bunbTpom; 14 — pene gasneHns rasa.

NOAKJTIIOYEHME NPEAOXPAHUTEJIbHOMN
BbIMYCKHOW TPYBbI

YcTaHoBUTE NPeoXpaHNTENbHYIO BbIMYCKHYIO TPYOy AJisi OTBO-
2 NapoB ropsiyero xnagareHta B 6e30MacHyio 30Hy.

3.

He ponyckaiite ocnabneHuss wuam notepu coeauHeHus
C NOAKJTIOYEHHON K HEMY BbIMYCKHOW TPYOOIA.

CoenuviHeHre OOMKHO ObITb Pe3bb0oBLIM, a Tpyba A0JKHA
6ecnpensTCTBEHHO W3BMEKATbCS A1 NMPOBEPKMA BO3MOX-
HbIX yTe4eK 1 npoBeaeHnda TeXHN4eCKoro O6CJ1y)KI/IBaHVIF|.

Bo n3bexaHue Harpysku unm BO3OenCcTBUsS Ha coeanHeHne
NOAKJOYEHUS, NPU HeOOXOAMMOCTU, YCTAaHOBUTE NMOABEC-
Hbl€ XOMYTbI.

BoinyckHas Tpy6a

mbkoe
coepviHeHne
1-1/2"

mbkoe
coepviHeHne
1-1/2"
OxBartblBaloLee
coeaviHeHue
NoAKMIOYEHNS
1-1/2" NPS

FeHepaTop

060pyOoBaHMe AN CUCTEM X0N040CHAOXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

CXEMA OBBA3KHN YUJIJIEPA

YcTtanoBka 06paboTku Bo3ayxa —PaclmputenbHbiii 6ak
i — —

O

Bxop,
MPVPOAHOro rasa

Pacxopomep

Bbixon,
BbIXJIOMHbIX ra308

= TepmocTat

Hacoc
oxnaxaeHHon/
ropsiyen

®

—= D

® MaromeTp
@ TepmomeTp

XO[, OXN1AXKAEHHOM BOAbI

BOAbI
K noTpeduTenio

D Hacoc
OXNaxaeHHon/

JAunddepeHumnanbHblii
W ropsden
BObI

ABCOPEL|

VIOHHbIVI YWSINEP LUC-DW

¥4 2-X0008BOW BEHTUNL

‘ §1 3-X00BOVi BEHTUNb

171 ®unetp
<} 3anopHbIii BEHTUNb

Bxopn,
oxnaxparoLien Boabl

X Hacoc
oxnaxgatoLuen

I

MopatoLwmit KonnekTop MpreMHbIi KonnekTop

Puc. 6. Cxema 06BsI3KM Ynnnepa

[aHHas cxema fIBNseTcs NPUMEPOM PELLEHMS MPOEKTa CUCTEMBI
xononocHabxeHust Ha 6a3e ABXM 1 He MOXET ObITb UCMOSIb30BaHA
Kak PyKOBOACTBO K NMPOEKTUPOBaHMIO. Kaxapii MPOeKT X0noaoc-
HabXeHuNs ABNAETCA MHOMBUAYASIbHBIM, 06120aeT KOHKPETHLIMU
TEXHNYECKMMU YCITOBUSIMU 1 OCOBEHHOCTSAMU, KOTOPbIE HEOOXO-
OMMO y4MTbIBaTb NPY pa3paboTke NPOEKTHOM AOKYMEHTALIMN.

Bce BHelwHee obopynoBaHne, oToOpaxeHHoe 3a npeaenamMmm
I'IyHKTVIpHOI7I NNHNN, HE BXOAUT B NOCTaBKY U O0JIXXHO 6bITb noa-
rOTOB/IEHO KIIMEHTOM.

1. OnucaHne coeguHeEHUn, coeauHeHUs TPybonpoBOaOB
npupoaHoro raza n gnameTpos Tpyd ABXM npuBeneHo Ha
OTOEsNbHbIX 3aBOACKNX YepTexax 1 B Tabimuax ¢ TexHu4e-
ckon cneuydukaumen, NnpenocTaBnsgemMbiX OTAENbHO MOA
KOHKPETHbIN MPOEKT.

2. Onpepnenute NONIOXEHNE HAcoca OXNAaXAEHHOM BOAbI 1 Ha-
cocCa oxnaxaatoLLeri Boapl B COOTBETCTBUM C NapameTpamMmum
rmopocTaTnyeckoro paboyero OaBfeHUs Hacoca U BbICO-
TOol 3paHusa. ObopyaoBaHMe He AOJIKHO HaXOOUTbCH Moj,
[aBnieHMeM, KOTopoe NpeBbILWano Obl pacyeTHOE AaBneHne
B KakoM-11Mb0 KONeKTope.

3. PekomeHOoBaHO ycTaHaBAMBaATb HACOChl OxJlaxaaemMoin/
OXnaxaeHHoW BoAbl C y4eTOM pesepsa. [NpeanoytuTensHo
YCTaHOBUTb OTAENbHbIE HACOCHI OXJIAXAEHHOM BOAbI U OX-
naxparoLen BoAbl 4N1si KaXA0ro ynnnepa.

4. Ha TpybonpoBoaax npupoaHOro rasa aoJjixHa ObiTb ycTa-
HOBJIEHA 3anopHas apmarypa.

5. [na obecneyeHnss KOHTPOJNS KayecTBa oxjaxaalowen
BOAbl PEKOMEeHOYeTCs YCTaHOBUTb MPOOOOTOOPHNK BOAbI
Ha BMYyCKHOM TpyOonpoBoae rpaanpeH.

6. YctaHoBuTEe GUNLTPLI Ha TPybOMNpPOBOAAX OXJIaXOEHHOWM,
OoxXNaxgaroLLen n ropsyen Boapl.

7. Ona npoBeneHns TeXHUYECKOro 0BCNyXnBaHNS 1N NpoBep-
K1 060pya0BaHMs yCTaHOBUTE crieaytollee 060pynosaHmne

BOAbI
GlU) Q@
N

Ha BCEX BMYCKHbIX/BbIMYCKHbIX TPYOONPOBOAAX OXNTaXOEH-
HOW 1 OxNaxzatoLuen BoAbl, BK/O4asi 3anopHyo apMaTtypy:

— YcTaHOBUTE TEPMOMETPLI 1 MAHOMETPbI Ha BCEX BMYCK-
HbIX/BbIMYCKHbIX TPYOONPOBOAAX OX/IaXAEHHOW, OXnax-
JaloLLen n ropsyemn Boapl.

— YcTaHoBUTE BO3AYyXOOTBOAYMKN HA Kaxabli Tpybonpo-
BOJA, OXNIXAEHHOW, Oxnaxnawowen n ropsvyen Boabl v
B BEPXHMX TOYKAX CUCTEMbI TPYOONMPOBOAOB.

— YcTaHoBUTE APEHaXHbIE BEHTUIN B CAMOW HUXXHEN TOY-
Ke Mexnay 3arnopHbIMW KianaHamm OXNaXKOEeHHOM, OX-
Naxpalowen, ropsayen Bogbl U YNINEPOM; APEHaXHbIe
BEHTUIN AOJIXXHbI OblTb NOAK/TOYEHbI K APEHAXKXHOMY TPY-
6onposoay;

8. Heobxooumo npegycMoTpeTb A0CTaTO4YHO MecTa ans obe-
cneyeHms 6ecnpensaTCTBEHHOro AoCcTyna k abcopbepy, nc-
napuTenio, KOHAEeHCaToPy M reHepaTopy C LieNbio NpoBeae-
HVS OCMOTPa 1 MOWKMN.

Monb3osarens

Ethernet

Ethernet RS-485

|

e
A —
KOHTpOAnep
Siemens

WEB Server

WHTepHeT

-

KOHTpONnep
Siemens

KOHTpONep
Siemens

Cuctema MOHUTOPUHIa paboTbl Yunnepa ocHoBaHHas Ha WEB Server,
noagsonsioLwas paboTaTtb kKak Hepes MHTEPHET Tak 1 C TOKaNbHOro KOMMbloTepa



LUC-DWH

OBYXCTYNEHYATbIN ABCOPBLWOHHbIA YUJINIEP NPAMOI0O rOPEHUA
(BbICOKO3 (P EKTUBHDbIN)

®  X0nogonpou3BoanTeNbHOCTb, KBT
176-5274

B Tennonpon3BOAMUTENLHOCTbL, KBT
147-4401

B VICTOYHMK TEMNSIOBOWN SHEPT NN
MpupoaHbIi ras

MonHas aBTomMaTM3aL/si NOCPEACTBOM NPOrPaMMMpPyemMoro
JIOrMYECKOro KOHTposiepa Siemens co BCTPOEHHOM
noaaepxkon npoTokona obmeHa gaHHeiMn ModBus.
LIBeTHas ceHcopHas naHenb onepaTopa, pacnonoxeHHas
Ha nuueBol naHenu wkada ynpasnerus. NonHOCTbO
pycudunumpoBaHa

ABCOpPOUMOHHbLIN Ynnnep mogenu LUC-DWH saBnseTcs BbICOKOI(DDEKTUBHOM BepCUEN Yunnepa, paboTaiowero Ha
npupoaHoMm rase. Ero rnaBHbIM OTAMYMEM SABASIETCS HANM4YMe AOMNONHUTENIbHOIO MacTUHYATOro Ten00OMeHHKa
OJ1s Noforpesa pacTeopa 1 Tenso0bMeHHUK OJ1s HarpeBa cnaboro pacTeopa TEMNJIOTON BbIXJIOMHbLIX ra30B. JaHHble
KOHCTPYKTMBHbIE OCOOEHHOCTN NO3BOJISIOT COKPATUTL NOTPEDBIEHNE ra3a No CPaBHEHMIO CO CTaHOAPTHOM BEpCcUen
YUNEPOB C ra30BbIM HArpPeBOM.

OcobGeHHOCTU

B kayecTBe NCTOYHMKA TEMNIOBOMN IHEPTUN NPUMEHHAETCS
MPUPOAHbLINV ras

OKONOrnM4yeckn YUCTLIN XnagareHT — Boaa
[ByxcTyneHyartasd cuctema no3BOJSISET CHU3UTb
3HepreTnyeckne 3aTpatbl

MpounseoacTteo Tenna n xonoga 8 ABXM Ha npnpogHOM
rase. BoamoxHble paboune pexvmebl:

— PexXum TonbKo xonoa.

— Pexwum Harpea 60/55.

— Pexwum Harpesa 90/70.

— OpHOBpPEMEHHOE NPON3BOACTBO TEMJa 1 Xonona.
Cuctema npsmoro Harpesa no3songet 9ddeKTMBHO
MCNONb30BaTb B KAYECTBE TOMNAMBA NPUPOLHbIN ra3d nnm
Aun3esnbHOoe TOMIMBO

To4HOe 1 oNTUMU3VPOBAHHOE YrpPaBJiEHNE C MOMOLLBIO
MMKPOMPOLLECCOPHOr0O KOHTposepa Siemens ¢
CEHCOPHbIM AUCTNEEM

PacnonoxxeHne KOMMOHEHTOB

19

18

17

B [lopoepxaHne oNnTUManbHOM NPOU3BOAMUTENBHOCTM NPU
4aCTUYHOW Harpyske

B PerynupoBaHue Xonoa0npon3soanTenibHocTn ot 20
no 100%

®  CneuuanbHas KOHCTPYKLMSA OCHOBHbIX 3/IEMEHTOB
no3BoJiseT 6ecnpensTCTBEHHO NPOU3BOAUTb
obcnyxnBaHue ymnnepa

B Hu3Kkre ypoBeHb LLyMa 1 BUOpauumn 3a CHET OTCYTCTBUS
OBVXKYLLIMX HacTen

B JInnTenbHbI CPOK CNY>XKObl — He MeHee 25 neT

B Bo3MoOxHa nocTaeka Yynsnepa HeCTaHAAPTHbIX rabapuToB
(nof, KOHKPETHbIE YCNOBUS 06beKTa)

®  B03MOXHa NocTaBka 4msnepa B pa3obpaHHOM BUAe

MpumMepbl BO3MOXXHbIX UCTOYHUKOB TEMJIOBOM 3HEpPrumu
®  Hanuune razonpoBoga B6Nn3m oobekTa
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1 — KoHAeHcaTop; 2 — HNM3KOTEMMNepaTypHbIi reHepaTop; 3 — naHenb ynpasneHus; 4 — 3anopHblil BEHTUb; 5 — nnaskas npobka; 6 — AaTymk BbICOKOro AaBneHNst
B reHepartope 1 MaHOMETP; 7- BbICOKOTEMMEpPAaTYPHbIV reHepaTtop; 8 — AbiMoBas Tpyba; 9 — Bbixoa oxnaxaatouein soasl; 10 — abcopbep; 11 — ncnaputens; 12
— Bxof rasa; 13 — rasosas ropenka; 14 — Hacoc xnagareHta; 15 — Hacoc pacTtsopa LiBr; 16 — BakyyMHbIi1 HAcoc; 17 — Bxo oxnaxaatoLler Boapl; 18 — Bxon,
oxnaxaeHHo! Boapl; 19 — BbIX04, OXNaxXAeHHOM BOAbI.
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abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

LUC-DWH
Xonononpon3BoauTeNbHOCTb kBT 176 211 246 281 352 422 527 633 738 844 985 1125 1266 1407
TennonponsBoAMTENbHOCTb kBT 121 145 170 194 242 291 363 436 509 581 678 775 872 969
Temnepatypa Ha BXOAe/Ha BbIXOAe ‘C 12/7
OxnaxpeHHas | Pacxop Bogbl M3/4 30,2 { 36,3 { 423 | 484 | 60,5 | 72,6 | 90,7 109 127 145 169 194 218 242
Boda MMapaBnuyeckoe ConpoTuBieHe kMa 39,2 36,3 60,8 67,7 54,9 57,9 74,6 79,5 73,6 72,6 53 52 56,9 59
MoaknioyeHve (Bxoa/BbIXO4) MM DN80 DN100 DN125 DN150
Temnepatypa Ha BXo4e/Ha BbIxoze °C 56,3 /60
Fopsas Bona Pacxop Bofp! M3/4 30 36 42 48 61 73 91 109 127 145 169 194 218 242
'vppaennyeckoe ConpoTuBIeHNE kMa 39,2 | 36,3 | 60,8 | 67,7 | 549 | 57,9 | 746 | 795 | 73,6 | 72,6 53 52 56,9 59
MoaknioyeHve (Bxoa/BbIXO4) MM DN80 DN100 DN125 DN150
TemnepaTypa Ha BXOAE/Ha BbIxoae °C 32/37,2
Oxnaxpatowas | Pacxon Bogbl M3/4 50 60 70 80 100 120 150 180 210 240 280 320 360 400
Boda MMapaBnuyeckoe ConpoTuBieHe kMa 68,7 59,8 100 98,1 87,3 89,3 102 106 105 110 87,3 84,4 86,3 85,3
MoaknioyeHve (Bxoa/BbIXO4) MM DN100 DN125 DN150 DN200
TennoTBopHas CNOCOBGHOCTb kkan/Hw® 8000
Pacxop rasa HM3/4 157 | 22,7 | 26,5 | 30,3 37,8 | 454 | 56,8 | 68,2 | 79,5 | 90,8 | 106,0 | 121,1 | 1358 | 151,7
MpupopaHeiii ras ;| [laBneHvie rasa Ha BXoae kMa 2,0 39,2
MoaknioyeHve (ra3osblii NaTpyboK) MM DN50 DN40 | DN50
MopaxnioueHve (apIMOBOI NaTpyboK) MM 180x110 270x150 280%x210 310x310 360310
QnekTponuTaHne &/B/Ty 3/400/50
Hacoc xnapareHta kBT 0,2 0,3 0,4
Hacoc 1 pacTtBopa LiBr KBT 1,5 2 2,4 3,2
Hacoc 2 pactsopa LiBr kBT 0,2 0,3 0,4
Motpebnsiemas -
MOLLHOGTS BakyyMmHbIii HAcoc KBT 0,4
[openka kBT 0,4 0,7 1,1 2,2 4
MaHens ynpasneHus KBT 0,2
Obwas kBT 2,9 3,9 4,3 4,9 6 6,8 8,6
Cwuna Toka A 9,9 13,4 15,7 16,8 18,2 20,2 24
JnvHa MM 2095 2598 2597 3680 3708 4734 4776
Fabaputbl LvpuHa MM 1477 1615 1810 1920 2100 2137 2270
BbicoTa MM 1760 2090 2122 2385
Macca TpaHcnopTHas K 2700 | 2900 | 3400 | 3600 | 4500 | 4800 { 5700 | 6200 | 7200 | 7600 : 8800 : 9300 1150012100
Pabouyas K 2900 | 3100 { 3700 | 3900 { 5000 { 5300 { 6300 { 6800 | 8000 | 8500 { 9800 1040012800 ;13500
PaccTosaHve ans 3ameHbl Tpyo MM 1900 2400 3400 4500

LUC-DWH
X0n04,0MpPON3BOANTENIBHOCTL kBT 1582 1758 1969 2215 2461 2813 3165 3516 3868 4220 4571 4923 5274
Tennonpon3BoanTeNbHOCTb kBT 1090 1211 1357 1526 1696 1938 2181 2423 | 2665 | 2907 | 3510 | 3392 | 3634
Temnepartypa Ha BXOAE/Ha BbIXOAe ‘C 12/7
OxnaxpeHHas | Pacxop Boabl M3/4 272 302 339 381 423 484 544 605 665 726 786 847 907
BOZA TMapaBnnMyeckoe ConpoTUBIEHEe kMa 50 53 41,2 56,9 75,5 55,9 75,5 99,1 65,7 84,4 105 85,3 104
MopaxknioueHve (Bxoa,/BbIxom) MM DN200 DN250 DN300 DN350
Temnepartypa Ha BXOAE/Ha BbIXOAe ‘C 56 3/60
Fopsias sona Pacxop, Boap! M3/4 272 302 339 381 423 484 544 605 665 726 786 847 907
TMapaBnnMyeckoe ConpoTUBIEHEe kMa 50 53 41,2 56,9 75,5 55,9 75,5 99,1 65,7 84,4 105 85,3 104
MopaxknioueHve (Bxoa,/BbIxom) MM DN200 DN250 DN300 DN350
Temnepartypa Ha BXOAE/Ha BbIXOAe ‘C 32/37,2
Oxnaxparowas | Pacxop soabl M3/4 450 500 560 630 700 800 900 1000 { 1100 | 1200 { 1300 | 1400 | 1500
BOZA TMapaBnnMyeckoe ConpoTuBIeHe kMa 82,4 84,4 66,7 91,2 121,6 86,3 17,7 155 109 138,3 | 172,7 | 137,3 | 164,8
MopaxknioueHve (Bxoa,/BbIxom) MM DN250 DN300 DN350 DN400 DN450
TennoTBopHas CNoCOOBHOCTL Kkan/Hw3 8000
Pacxop rasa Hwme/q | 170,1 | 189,9 | 212,3 | 238,6 | 265,1 | 303,3 | 340,2 | 378,5 | 416,7 | 453,7 | 491,9 | 530,1 | 568,4
MpupopHbii rad | [laBnexvie rasa Ha BXoae kMa 39,2
MopaknioueHne (ras3osbiii naTpyboK) MM DN50 DN65
MoaknioyeHve (abIMOBOM NaTpybokK) MM 410x310 350x500 400%x620 400x900
OnekTponutaHve d/B/I'y, 3/400/50
Hacoc xnapareHta kBT 0,4 | 1,5
Hacoc 1 pactBopa LiBr kBT 3,2 5,5 7,5
Hacoc 2 pactgopa LiBr kBT 0,4 2,2 4,5
MotpeGnsiemas BakyyMmHbIli Hacoc kBT 0,4 0,75
MOLLHOCTb ;
Fopesnka kBT 4 ; 7,5 11
MaHenb ynpasnexus kBT 0,2
O6Lwas kBT 8,6 12,7 16,2 17,3 19,7 23,2 25,5
Cwuna Toka A 24 34,9 41,1 43,5 53,3 60 69,5
Onnka MM 4880 4998 | 5540 | 6038 | 5644 | 6142 | 6667 | 6293 | 6818 | 7318 | 6860 | 7360
Mabaputbl LLvpuHa MM 2469 2935 3330 3929 4460
Beicota MM 2633 2962 3310 3500 3700
Macca TpaHcrnopTHas Kr 14100 { 14800 { 19600 | 21200 { 22700 | 28 700 | 30 600 | 32900 | 40 400 | 43400 { 46 000 ; 50 100 | 52700
Pa6ouas Kr 15800 | 16600 | 22200 | 24 000 | 25700 | 32000 | 34400 | 37 100 { 45100 { 48 500 { 51500 | 56 100 | 59 100
PaccTosHve ans 3ameHbl Tpyo MM 4500 5200 5700 5200 5700 6200 5700 6200 6700 6200 6700

MpumeuyaHuns
m MakcumanbHoe 3Ha4YeHve AaBneHns B CTaHAaPTHOM UCMONHEHNM AN OXNTaxaeHHoR/oxnaxaaowein soas — 1 MlMa. Beicokoe fasnexune ot 1,7 o 2 MMa (cneunansHoe NCMNoSIHEHKE).
n KoadduumeHT 3arpasHenuns ans abcopbepa/konaeHcatopa — 0,044 m2-°C/kBT, ana ucnapwrens/reHepatopa — 0,018 m2-°C/kBT.
m CraHgapTHble napameTpbl UCTOYHMKA NuTaHns — 3 @, 400 B, 50 'u; BO3MOXHO pasnnyHoe UcronHeHne no HanpsbkeHnio — 220, 380, 440 1 460 B.
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BblCOKOOD@PEKTUBHBI  ABYXCTYNeH4YaTbli  abCOpPOLMOHHbIN
yunnep NPsSIMOro roOpPeHus C PeXMMOM HarpeBa COCTOUT U3
ncnaputens, abcopbepa, KOHAeHcaTopa, BblCOKOTEMMepa-
TYPHOrO W HU3KOTEeMnepaTypHOro reHepaTopoB, Tenno06-
MEHHWKOB pPacTBOpa, AOMOJIHUTENIbHOro MacTUHYaToro Te-
nnoobMeHHMKa OJ1s nogorpesa pacTeopa, ra3oBoOl ropersku,
HacocoB xnagareHta u abcopbeHTa (pacTBopa), CUCTEMbI
npoayBKu, CUCTEMbI yNpaBieHns 1 BCroMoraTesibHoro obopy-
noBaHus. B pexume oxnaxaeHus ynnnep pabotaeT B yC/10BU-
AX BaKyyma, xniagareHT (Boga) KUnuT npu HA3KOM TemMnepary-
pe, 0TBOASA TEMNOTY OT OXNIaXAAaEMOW BOAbI, LMPKYANPYIOLLEN
B Tpybax ucnaputensa. KuneHue xnagareHta B ucrnapurene
Mpu 00bIYHBbIX PABOUKMX YCIOBUSIX MPOMUCXOOUT MPUMEPHO NpPU
4 °C. Hacoc xnagareHTa Ucrnofb3yeTcs Ans nogadm xnagareH-
Ta (BOApbl) HA cUCTEMY pacnpeneneHns ¢ NOMOLLbIO KOTOPOK
MPOUCXOANT OPOLLEHNE xNnagareHTa (Boabl) Ha Tpybbl Mcnapu-
Tens ons ynydweHus tennoodbmera. lnsg obecnevyeHns Henpe-
PbIBHOCTW NpOLECcCa OXNaXaAeHUs napbl XxnagareHTta OOJSKHbI
abcopbupoBaTbes (nornowiatbes) B abcopbepe. Ona abcop-
OnpoBaHUs BOASHbLIX MAPOB UCMNOJIb3YEeTCsA pacTBop bpomuaa
NNTUS, UMEIOLLINI BbICOKYKO MOMNOLLALLYID CMOCOOHOCTL. B
npouecce abcopdbupoBaHUs BOASHbLIX MapoB pacTBop Opo-
Muaa nMTnsa pasbaBnsaeTcs, YTO CHUXAET ero MOroLLaoLLLYO
CnocoBHOCTb, pacTBOpP CTAHOBUTCH cnabbiM. 3aTeM Hacoc
pacTBOpa nepekaynBaeT cnabbli pacTBOP B reHepaTopsl, rae
NMPOUCXOAUT 2-CTagMNHOE KOHLEHTPUpPOBaHMe pacTeopa 6po-

) LESSAR Prof

Mupga nuTus ons UcnapeHusi npeasaputensHo abcopbupo-
BaHHOI BOAbl. YaCTOTHO-perynMpyemslii MPMBOL Hacoca pac-
TBOpPa aBTOMATUYECKU MOALEPXMBAET ONTUMASIbHbIA MOTOK
pacTBopa K reHepaTopam Ha Bcex pexmnmax paboTbl anis obe-
CrneYyeHns MakCMManbHOW 3HepreTnyeckon ad@eKTUBHOCTN.
Cnabbiin pactBop LiBr (HM3KOW KOHLIEHTpauuun) cHavyana rno-
[aeTcs B BbICOKOTEMMEPATYPHbIA FEHEPATOP, rAe OH Harpe-
BaeTCs M NMPEeBPALLAETCH B PACTBOP CPeAHEN KOHLUEHTpaummn
3a CYeT BbiNApMBaHUA U3 HErO BOASIHOrO napa npuv noMoLuu
TennoThbl, BbIAENASIOWENCS NPU CXUraHNM NPUPOLAHOro rasa.
PacTtBop cpeaHen KOHUEHTpauum NocTynaeT n3 BbICOKOTEM-
nepaTtypHOro reHeparopa B HU3KOTeMMepaTypHbI reHepa-
TOpP, rAe OH BHOBb HAarpeBaeTCs BOASHbIMY NapamMu XiaaareH-
Ta, NOCTyNaKLMMN N3 BbICOKOTEMMEPATYPHOro reHepaTopa,
1 NPEBPALLAETCA B KOHLLEHTPUPOBAHHbLIN (KPErkunii) pacTeop.
BogasiHoM nap n3 MexTpyobHOro NpoCcTpaHCTBa HA3KOTEMMEPA-
TYPHOro reHeparopa, BMecTe C BOASHbIM NapoM U3 TpyOHOM
30Hbl HN3KOTEMMEPATYPHOro reHepaTopa MOCTYMaeT B KOH-
[eHcaTop 4J1s oxXnaXaAeHUsa U KOHOeHcaumn. 3aTemM xnagareHt
BO3BpPALLAETCHA B ucnaputenb ans Bo30OHOBNEHUSA paboyero
umkna. [ns oTBoAa TENNOThI, BIAENSIOLWENCS NPy KOHOeH ca-
LM BOAOSIHBIX MApOB XjajareHta B KOHAEHcCATope uyuinepa,
MCMOJSIb3YeTCa OxNaxpalowas Boga OT rpaauMpHU, KoTopas
CcHauyana HanpaensieTcs B abcopbep O NOraoLLeHns Tenno-
Tl abcopbumn. N3 abcopbepa oxnaxaaroLas Boga nogaeTcs
B KOHAEHcaTop. [/15 NOBbILLEHNS SHepPreTnieckom apdekTnB-

060pyOoBaHMe 4N CUCTEM X01000CHAGXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

HOCTU UMKa OXNaxOeHUs pPacTBOP CpPedHen KOHLEeHTpaumn
13 BbICOKOTEMMEPATYPHOro reHepaTopa nocTynaeT B BbICO-
KOTEeMMepaTypHbIi TENNOOOMEHHUK AN O0MOSHUTESNTbHOIO
HarpeBaHus cnaboro pacTeopa, OAHOBPEMEHHO OXJIaXAasiChb.
Mpexae Yyem noctynuTb B abcopbep A BO30OHOBNEHUS pa-
6oyero uukna, Kpenkuii pacTBop M3 HU3KOTEMMNepaTypHOro
reHepaTopa HanpaBiseTCs B HWU3KOTEMMepaTypHbIin Tenno-

LUC-DWH C PEXXMMOM HAIPEBA 55/60 °C

Pexum oxnaxaeHusa

oOMeHHUK Ans npeaBapuTeNibHOro HarpeBaHust cnaboro
pactBopa. OCHOBHOW MOTOK cnaboro pacteopa abcopbeHTa
[OMONHNTENIbHO HAarpeBaeTCcsl B HarpeeaTtesne, UCMosb3ys Te-
MaoTy OT BbIXJIOMHbIX ra30B. OcTanbHas 4acTb NOTOKa cnaboro
pacTtBopa abcopbeHTa HarpeBaeTcs B A0MNOSIHUTEIbHOM Mna-
CTWUHYaTOM TEMJI0O0OMEHHNKE BOASHBIMWU MapamMn U3 HU3KO-
TemnepaTypHOro reHeparopa.
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LA Obpartii knanan TES Haran remneparyp: va Bbixone na
flatiuk BLICOKOrO AABNEHNS B reHepaTopa
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s Cepovonuitsenmuns Miasras nposa TEB Jlru reweparyp awronme rasos
TEQran Temneparype pacTsopa a sbixone U3
O saywern \%F CepByiCHIA BeHTL (yr080/) DP1 pene nasnets sons
P — DP 2A)1pbepenuvancoe pene AGBNEHMA OXNaX A0S BOA (ONLMA)

BblCOKO3dDEKTUBHbBIA  ABYXCTyNeH4YaTbli  abCOPOLMOHHbIN
YUnep NPSIMOro ropeHus ¢ PEXMMOM Harpesa COCTOUT U3
ncnaputens, abcopbepa, KOHOEHcaTopa, BbiCOKOTEMMepa-
TYPHOrO W HU3KOTEMMEPATYpHOro reHepaTtopoB, Tenso06-
MEHHMKOB pacTBOpa, AOMOJIHUTENbHOro MAacTUHYaToro Te-
nnoobmMeHHVKa Ans NoaorpeBa pacTBopa, ra3oBO FoOpesku,
HacocoB xnagareHTa M abcopbeHTa (pacTBopa), CUCTEMbI
NpoAyBKW, CUCTEMBI YNPaB/IEHNS 1 BCIOMOraTesibHOro o6opy-
noBaHus. B pexunme oxnaxaeHus dnnnep paboTtaeT B yCNOBU-
AX BaKyyma, xiagareHT (Bo4a) KUMUT Npu HU3KOM TeMnepary-
pe, 0TBOAA TEMIOTY OT OXJIaXOAEMOM BOAbI, LIMPKYNNPYIOLLEN
B Tpyb6ax ucnaputens. KuneHwe xnagareHta B ucrnaputene
NMpu 00bIYHBIX PABOYMNX YCIOBUSAX MPOUCXOONT MPUMEPHO Npu
4 °C. Hacoc xnagareHta ncnonb3yeTcs ANs nogadm xnagareH-
Ta (BOApl) HA CUCTEMY pacrnpeaeneHns C NOMOLLBbIO KOTOPOM
NMPOUCXOOUT OpPOLLEHNe XnagareHTa (Boabl) Ha TPyObl ucnapu-
Tensa ans ynydweHus tensioobmeHa. na obecrnevyeHns Hernpe-

PLIBHOCTM Mpouecca oxnaxaeHus napbl xaagareHTa JOMKHbI
abcopbupoBaTtbcs (nornowartbes) B abcopbepe. Ona abcop-
61poBaHNS BOASIHbIX MApOB UCMOJb3YeTCs pacTBop 6pommaa
JIUTUS, NMEIOLLNIA BbICOKYIO MOrfoLLaloLLy0 CrnocoBbHOCTb. B
npouecce abcopbupoBaHMa BOASHbLIX MAPOB pacTBop Opo-
Muaa nmTns pasbaBnseTcsl, YTO CHUXAET ero NoroLLatoLLyto
CMocoBHOCTb, pPacTBOpP CTAaHOBUTCS crabbiM. 3aTeM Hacoc
pacTBOpa nepekayvBaeT cnabblii pacTBOP B reHepaTopbl,
roe npoucxXoamuT 2-CTaaMNHOE KOHUEHTPUPOBaHMe pacTeopa
6poMuaa NUTUS OJis UCnapeHus npeaBapuTensHo abcopbu-
pOBaHHOM BOAbl. YaCTOTHO-perynupyembii NpuBOA Hacoca
pacTBOpa aBTOMaTUYEeCKM NOoAAepXMBAEeT ONnTMMasbHbIA Mo-
TOK pacTBopa K reHepatopam Ha BCex pexumax paboTbl ans
obecrneyeHnss MakCUManbHOM aHepreTn4eckon appekTMBHO-
ctn. Cnabebii pacteop LiBr (HN3KOW KOHLEHTpaLMn) cHavyana
NnoaaeTCs B BbICOKOTEMMEPATYPHbIV FEHEpaTop, rAe OH Harpe-
BAeTCs M NPEeBpaLLaeTcs B PacTBOP CPEAHEN KOHUEHTpauum



LUC-DWH

3a cYeT BbINApMBaHWS U3 HEro BOASHOrO napa npv NoMoOLLM
TENNOThI, BbIAENSIOWENCS NPU CXUraHuM NPUPOLHOro rasa.
PacTBOp cpenHel KOHUeHTpaumm NocTynaeT 13 BbICOKOTEM-
nepaTypHOro reHepartopa B HU3KOTEMMepaTypHbIA reHepa-
TOp, FAe OH BHOBb HArpeBaeTCcs BOASHbIMY NMapamMm X1afareH-
Ta, NOCTyNaloLWKMMU U3 BbICOKOTEMMEPATYPHOrO reHeparopa,
1 NpeBpaLLaeTCs B KOHLEHTPUPOBAHHbIN (Kpenkuii) pacTeBop.
BoasiHoM nap n3 mexTpybHOro npocTpaHcTBa HU3KoTeMMNepa-
TYPHOro reHepaTopa, BMecTe C BOASAHbLIM NapoM 13 TPyOHOA
30Hbl HM3KOTEMMNEPATYpPHOro reHeparopa MocTynaeT B KOH-
LeHcaTop AN1s OXNaXAEeHUS N KOHAEHCaUMn. 3aTtemM xnagareHt
BO3BpaLLAETCH B UCMapUTENb A5 BO30OHOBNEHUS paboyero
umkna. Ona otBoAa TEMOThl, BbIAENSIOWENCH NPpU KOHAEH-
caummn BOASIHbIX MAPOB X/lafareHTa B KoHAeHcaTope Ynnnepa,
MCMNONIb3yeTCs oxnaxpamlwas Boga OT rpagvpHu, Kotopas
CHavyana HanpasnseTcs B abcopbep aNns NOornoweHns Tenno-

Pexxum HarpeBa 55/60 °C

eHepatop
HN3KOTEMMEpPaTYPHbIV

Tbl abcopbumn. M3 abcopbepa oxnaxgarollas Boga nogaeTcs
B KOHAeHcaTop. [1ns NoBbILWEHNS 9HEPreTU4eckom appekTnB-
HOCTU UMKIa OXNaxOeHUs pacTBOP CpedHel KOHLEeHTpaumm
13 BbICOKOTEMMEpPaTYPHOro reHepatopa MOoCTyrnaeT B BbICO-
KOTeMnepaTypHbIA TenNoOOMEHHUK AN [AOMOSHUTENBLHOIO
HarpeBaHus cnaboro pacTeopa, OAHOBPEMEHHO OXJ1aXAasiCh.
Mpexae 4yem nocTynuTb B abcopbep ans BO30OHOBNEHUS pa-
6o4ero umkna, KpPenkuini pacTBOp U3 HU3KOTEMMepaTypHoOro
reHepaTopa HanpasfeTCs B HU3KOTEMMepPaTypHbIi TeNI006-
MEHHWK A9 NpeaBapuTesibHOro HarpeBaHus caboro pacTeo-
pa. OcHOBHOW NOTOK craboro pacteopa abcopbeHTa oonos-
HUTENbLHO HarpeBaeTCs B HAarpeBartersne, NCMosb3ys TENJOTY OT
BbIXJIOMHbIX ra3oB. OcTanbHas YacTb NOToka cnaboro pacTeo-
pa abcopbeHTa HarpeBaeTcs B AOMOSIHUTENIbHOM MiacTuHYa-
TOM TenjoobMeHHNKe BOASHbIMW NapamMu U3 HU3KoTeMnepa-
TYPHOIo reHepaTopa.

[eHepaTop
BbICOKOTEMMEPATYPHbIN
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EEE Kpenkuit pactso xnagareHta pactsopa LiBr Bxop, Tenno- Tenno-
P P P oxnaxnaalWenll  ogmeHHUK  0BMEHHUK
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B BbicOkOTEMMEPATYPHOM reHepaTope BOAsHOM nap, obpasy-
IoLLMIACS NPV BbiNapuBaHnn 13 cnaboro pacteopa abcopbeHTa
NPV MOMOLL TEMNOTbI, BbIAENAIOLLENCS MPY CXXUraHUN NPUPOL-
HOro rasa, nponas 4epes abcopbep, HanpaBnseTcs B Ucnapu-
Tesb, B KOTOPOM OTAAET TEMJIOTY, HAarpesasi BOAy OT NoTpedu-
Tens. MNpu nepegaye TennoTbl K HArPEBAEMOW BOAE, KoTopasi
LMPKYMPYET No Tpybam ncnaputens, BOASHOM nap KOHOEHCU-
pyeTcs 1 noctynaeT B abcopbep, B KOTOPOM NMPOUCXOAMUT pas-

Y LESSAR Prof

GaBnieHMe Kpernkoro pacteopa abcopbeHTa, NocTynarLwero n3
BbICOKOTEMMEPATYPHOrO reHepaTopa, A0 cnaboro pacTsopa.
Hacoc nopaet cnabsiii pacTBop abcopbeHTa B BbICOKOTEMIME-
paTypHbIli FreHepaTop, ¥ LMK HarpeBa noBTopsieTcs BHOBb. Co-
OTBETCTBEHHO B PEXNME Harpesa rpampHs, npeaHasHavyeHHast
0151 OTBOZA TEMNOThI, BbIAENSOLLENCS NPY KOHAEH AL BOAS -
HbIX MapOB XnagareHTa B KOHAEHcATope Ynniepa, He UCMosib-
3yeTcs.

060pyOoBaHMe 4N CUCTEM X01000CHAGXEHNS
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LUC-DWH C PEXXMMOM HAITPEBA 90/70 °C
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TE2 farwmk ¥ BOfIbI Ha BbIXOAE
- [Hat4uk yposHs pacTsopa
@1 MemBpaHHbIi BeHTUNL @ g TE3 Jaruvk Temnepatypsi i1 Bo/ibl Ha Bxofe
- @ Marometp 3 TE4 flaruuk Temneparypsi i B0AbI HA BEIXOAE
b1 OBparti nanan TES Haruuk Temnepatypsl xnaaareHTa Ha Bbixoe 3
Jlatink BLICOKOrO AABNEHNS B reHepaTopa
@ cvormescscrono ™ TE6 Har renneparyp wa suose n
TE 704144k TeMnepaTypbl pacTBopa Ha BLIXOAE U3
—DKi— Cepauchbiii BexTunb Mnaskas npoGka TE8 Hatuvk temneparypbi BLIX/IONHbIX ra308
TEQ04rumk Temneparypb pacTBopa Ha BbIxoae 13
0 saxyymerp \%F CepByiCHbIA BeHTVAL (yT0BOV) DP1 pene aasnern i sl
¢ Kanu6posoioe oTsepcTie DP; HUMaNBLHOE pene AaBneHns i BOAbI (ONUMA)
BbICOKOODDEKTUBHBIA  ABYXCTyNeH4YaTbli  abCOPOLMOHHbBI  POBAHHOW BOAbl. YaCTOTHO-pEerynMpyemblii NpUBOA Hacoca

ynnnep NpPsIMOro rOPEHUsI C PEXUMOM Harpeesa COCTOUT U3
vncnaputensi, abcopbepa, KoHOeHcaTopa, BbiCOKOTEMMepa-
TYPHOrO W HMU3KOTEMMepaTypHOro reHepaTopoB, Tensioob-
MEHHNKOB pacTBOpa, OOMOMHUTENbHOro MAacTUHYaToro Te-
nnoobMeHHMKa Ans nogorpesa pacTBopa, ra3oBOM FrOpesnku,
HacoCOB XxnagareHta u abcopbeHTa (pacTtBopa), CUCTEMBbI
NPOAYBKWN, CUCTEMbI YNPaBIEHUS 1 BCMIOMOraTesibHoro o6opy-
noBaHus. B pexvme oxnaxaeHus yunnep paboTaeT B yCNoBu-
AX Bakyyma, xnagareHT (Boga) KUnuT npu HU3KOW Temnepary-
pe, OTBOAS TEMOTY OT OXNaXAaeMor BoAbl, LMPKYINPYIOLLEN
B Tpyb6ax ucnaputensa. Knnenue xnagareHta B ucnaputene
npu 00bIYHBIX PABOYMX YCNOBUAX MPOUCXOONT MPUMEPHO Npun
4 °C. Hacoc xnapareHta ncnonb3yeTcs Ans nogadm xnagareH-
Ta (BOApbl) HA CMCTEMY pacnpeneneHmns C NOMOLLBbIO KOTOPOM
NMPOUCXOOUT OpoLLEHNe xnagareHTa (Boabl) Ha TpyObl ucnapu-
Tensa ans ynydweHus tennoobmeHa. na obecneyeHns Henpe-
PbIBHOCTU Mpouecca oxnaXXaeHma napbl xnagareHta OOJ/DKHbI
abcopbupoBaTtbca (nornowarbes) B abcopbepe. Ona abcop-
6VpoBaHNs BOASIHLIX MApOB UCMONb3yeTCcs pacTBop bpommaa
JINTUS, UMEIOLLIMIA BbICOKYIO MOMIOLWAIoLLYy0 CrOCOOHOCTb. B
npouecce abcopbupoBaHMa BOASHbLIX MApPoOB pacTBop 6po-
Muaa s pasbaBnsaeTcs, YTO CHMXaEeT ero MorioLaoLLyio
CrNocoBHOCTb, PacTBOP CTaHOBUTCHA cnabbiM. 3aTeM Hacoc
pacTBopa nepekaynBaeT cnabblii pacTBOP B reHepaTopbl,
roe nNpoucxoamT 2-cTaguiiHoe KOHLEHTPUPOBAHME pacTBopa
OpoMuaa NUTUS ONs UCnapeHus npeaBapuTensHo abcopbu-

pacTBOpa aBTOMATUYECKM NOAAEPXKMBAET ONTUMAabHbIA MO-
TOK pacTBopa K reHeparopam Ha BCex pexumax paboTbl ans
obecrneyeHnss MakCUMasnbHOW 3aHepreTnyecko appekTUBHO-
ctn. Cnabebiii pactBop LiBr (HU3KOW KOHLIEHTpPaLMn) cHavana
NoAaeTCs B BbICOKOTEMIEPATYPHbIV reHepaTop, rAe OH Harpe-
BAeTCS U NPEeBpaLLaeTCcs B PaCTBOP CPEAHEN KOHLUEeHTpauum
3a CcYeT BbINApMBaHWS U3 HEro BOAAHOrO napa npuv noMoLum
TENA0Thl, BbIAENSAOWENCS NPU CXUraHUU NPUPOSHOro rasa.
PacTBOp cpefHel KOoHUeHTpaumm nocTynaeT 13 BbICOKOTEM-
nepaTypHOro reHeparopa B HMU3KOTEMMepaTypHblA reHepa-
TOp, FAe OH BHOBb HAarpeBaeTcsl BOAAHbIMU NapamMu xnagareH-
Ta, NOCTyNalLLMMU U3 BbICOKOTEMMNEPATYPHOrO reHepaTopa,
1 NpeBpaLlaeTcd B KOHLEHTPUPOBAHHbLIN (KPENKWNIA) pacTBop.
BopgsiHo nap n3 mexTpybHOro NpocTpaHcTBa HU3KOTEMMNEPA-
TYPHOro reHepaTtopa, BMECTe C BOASIHbIM NMapom 13 TpyoHoM
30Hbl HM3KOTEMMNEepaTypHOro reHeparopa nocTtynaeT B KOH-
LeHcaTop AJ1s OXNaXAeHUsS N KOHOeHcaumn. 3aTtem xnagareHt
BO3BpAaLLAEeTCs B CMapuTesb Ang BO30O6HOBNEHUS paboyero
umkna. Ona otBOAAa TEMOThl, BbIASNSIOWENCS MPU KOHOAEH-
cauuMv BOASIHbIX MAPOB x1agareHTa B KOHAEHCaTope Yunnepa,
MCNONb3yeTcs oxnaxpalowas Boga OT rpaavpHW, KoTopasd
CHavana HanpasnseTcs B abcopbep ANns NornoweHns Tenno-
Tbl abcopbumn. M3 abcopbepa oxnaxgarLlas Boga nogaeTcs
B KOHAEeHcaTop. [ns NoBbILLEeHUS 3HepreTnyeckon aphekTmB-
HOCTU UMKIa OXNaXAEHWUS PACTBOP CPEAHEN KOHLUEHTpauuu
13 BbICOKOTEMMNEPATYPHOro reHepaTopa NoCTynaeT B BbICOKO-
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TemnepaTypHbIli TeNI00O0MEHHNK OJ11 AONOJIHUTENIbHOIO Ha-
rpeeaHus crnaboro pacTBopa, OAHOBPEMEHHO OXJ1aXAasiChb.
Mpexae yem noctynuTb B abcopbep ans BO30OHOBNEHUS pa-
6oyero UuMKa, KpPenkuii pacTBop U3 HU3KOTEMMepaTypHOro
reHeparopa HanpaBnsaeTcs B HA3KOTEMMNePATYPHbIA Teniooob-
MEHHUK ONng npegBapuTesibHOro HarpesaHuns cnaboro PacTBO-

Pexum Harpesa 90/70 °C

HuskoTemnepartypHbIii
reHepaTop

KoHpeHcaTtop

pa. OcHoBHOW NOTOK crnaboro pacTteopa abcopbeHTa oomnos-
HUTENbHO HarpeBaeTCa B Harpesaresne, UCMoJib3ya TeNNoTy OT
BbIXJIOMHbIX ra3doB. OcTasibHas YacTb NOTOKa cnaboro pacTeo-
pa abcopbeHTa HarpeBaeTcs B AOMOSHUTEIbHOM MacTUHYa-
TOM TeI'IJ'IOO6MeHHI/IKe BOASAHbIMU NMapaMn N3 HU3KOTeMnepa-
TYpPHOro reHepaTopa.

JononHNTenbHbIN
TennoobMeHHUK
T ropsiyen Boabl

BbicokoTemnepaTtypHbIii
reHepaTop

==p Bbixon ropsuen

Boabl 90°C

Hacoc

¢ )

Abcopbep

pacTeopa N22

<= Bxop ropsuei
Boabl 70°C

TennoobMeHHMK
BbIXJIOMHbIX
rasos

t

Mopaya rasa

Hacoc

xnapareHTa pacteopa N2

Hacoc ‘

[ XnagareHT

Hunako-

Temnepa- TENI00O6MEHHMK

P

BbicokoTemnepaTypHblii

_—

TYPHBIN
Tensno- BbixnionHble

0OMEHHMK rasbl

Map xnaparexta

1 Cna6biin pacTBOp

[ MpomMexXyTOouHbI pacTBop
[ Kpenkwii pacTBOp

N Mopsiyas Boga

B BbICOKOTEMMNEPATYPHOM FreHepaTope BoAsIHOM nap, o6pasy-
IoLLMIACA NpU BbiNnapuBaHum U3 cnaboro pacteopa abcopbeHTa
NPV NOMOLLM TEMNOThl, BbIASNAOLIENCA NPU CXUraHUM Npu-
pPOAOHOro rasa, NMocTyrnaeT B AOMNOJIHUTENbHbIA TEnI000MeH-
HUK ropsayen Boapl, Harpeas soay Ao 90 °C . MNpu nepenaye
TenJIoThbl K HArpeBaemMon Boae, KoTopasi LMPKYIMpyeT rno Tpy-

“Y LESSAR Prof

6aM O0MOJSIHUTENbHOMO TEeNI00OMEHHMKA, BOASHOW nap KOH-
OEeHCUPYeTca 1 NocTyrnaeT 06paTHO B BLICOKOTEMMEPAaTYPHbIN
reHepartop. ﬂ,aHHaﬂ KOHCTPYKLUUA Ynnnepa no3BosadeT Makcu-
MaJsibHO NnepegasaTb TEMJIOBYIO 3HEPIMIO Napa K ropsivyen Boae,
06e3 noTepu TEMnJI0BON 3HEPruM Npu TPaHCMOPTUPOBKE Yepes
TpybonpoBoabl.

060pyOoBaHMe AN CUCTEM X0N040CHAOXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

CXEMA OBBA3KHN YUJIJIEPA
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Bxon
MpVPOAHOro rasa

Bbixo, oxnaxaatoLLeit Boabl

Pacxomomep =] TepmocTar
Hacoc ® ®® 1XO/1, OXNXEHHO BOAbI (® Marometp
OXnaxaeHHomn/ — <t - @ TepmomeTp
ropsiyei X0/, OXNAXKAEHHOW BOAbI

¥ 2-X0[0BOW BEHTUNb

BOAbI
K notpeéuTenio

‘ ﬁ 3-X0[40BOW BEHTUNb

Bxop, 171 dunetp
oxnaxaaioLuen Boab! 3<} 3anopHblit BEHTU/b

AnddepeHumanbHblin

\
H
KnanaH acoc

OXNAKAEHHON/
& ropsuei

2 Bogbl X Hacoc
ABCOPBLIMOHHbBI YUSIJIEP LUC-DW oxnaxpawouien
BOAObI
1 | —
<
MopatoLwuii KonnektTop MpreMHbIi KonnekTop
[aHHaa cxema 06BA3KM ABMASETCH NPUMEPOM peLLeHUsl Npo- HOW, OXNTaXAatloLen 1N ropayenn Boapl, a Takxke oTcekuTe
eKTa CcUCTeMbl XxonogocHabxeHuns Ha 6a3ze ABXM 1 He MoxXeT OCHOBHOE 060pyaoBaHVe 3anOpPHbIMU BEHTUJIIMU:
GbITb MCMONb30BaHa Kak PYKOBOACTBO K MPOEKTUPOBAHMIO. — YcTaHoBMTE TEPMOMETPLI 1 MAHOMETPbI Ha BCEX BIMYCK-
Kaxabli NPOeKT X0N0A0CHAGXKEHNS ABNAETCA UHOMBUAYab- HbIX/BbIMYCKHbIX TPYOONPOBOAAX OXNaXAEHHOW, OXnax-
HbiM, 06NnafaeT KOHKPETHbIMU TEXHUYECKUMWU YCNOBUSMU W JaloLLen 1 ropsyen Boapl.

0COOEHHOCTAMU, KOTOPble HEOOXOAMMO Y4MThIBATb MPU pPas-

N — YcTaHoBMTE BO3AYXOOTBOAYMKM HA KaXAblA TPybonpo-
paboTKe NPOEKTHOM [OKYMEHTALUN.

BOJ, OXJTXAEHHOW, OXNaXAAloLWen n ropsiHer Boabl 1
Bce BHelwHee o6opyaoBaHne, KPOMe PerympyoLLero Knana- B BEPXHMX TOYKaX CUCTEeMbl TPYOONpPOBOAOB.
Ha ropsiyer Boabl, 0TOOpaxeHHoe 3a npeaenamMmmn NyHKTUPHOM

— YcTaHOoBUTE OpEHaXKHble BEHTUIM B CAMOW HWXKHEN TOYKE
JINHUN, He BXOAMT B nocTaBky ABXM.

Mexay 3anopHbIMY KilanaHaMy OXIKAEHHON, OXNaxkaako-
1. OnvcaHue coeamHeHun 1 amameTpos Tpyd ABXM npuse- LLieid, ropsiieit BOAbI M YANEPOM; APEHAXKHbIE BEHTUIN A0~
[EeHO Ha OTAeNbHbIX 3aBOACKNX YepTexax 1 B Tabnuuax c XeHbl ObITb NOAK/OHYEHDI K APEHAXKHOMY TPYyGONpoBoAy.

TexXHMYecKkom cneumdmrkaumen, npeaocTaBigaeMbiX OTAE b- 7

. Heo6xoaMmMo npeaycMoTpeTh AOCTAaTOYHO MecTa aJid o6e-
HO MOJ, KOHKPETHbIV MPOEKT.

criedeHuns GecnpensaTCTBEHHOro AocTyna k abcopbepy, uc-
2. O6bEeMHO-NNaHMPOBOYHOE pPeLIeHne Mo pasMeLLeHuio napuTesio, KOHAEHCATOPY Y FeHepaTopy C Lesbio NpoBee-
OCHOBHOro 060pPYAOBaHWS WU HACOCOB OXJIaXOEHHON W HMS1 OCMOTPA U MOMKMU.
oxnaxpatowen soasl onpenensetcs npoektom. OGopy-
[OBaHMe He JO/MKHO HaxoamuTbCsa nog AaBleHUeM, KOTo-
poe npesbiwano 6bl pacyeTHoe AaBeHve B KaKoM-116o
KonnekTope.

Monb3osarens

3. PekomeHOoBaHO ycTaHaBAMBATb HACOChl OXJ1aXAaeMoin/
OXNaXXAeHHOM BOAbl C y4eTOM pesepsa. [peanoyTuTensHo
YCTaHOBUTb OTAEMNbHbIE HACOCH! OXIAXAEHHOM BOObI U OX-
naxpatoLen Boabl 4S5 KaXA0ro Yuniepa.

Ethernet

4. Ona obecrneyeHns KOHTPOS KayecTBa OXJaxAalLen
BOAbl PEKOMEHOYyeTCH YCTaHOBUTb CUCTEMY BOAOMOAIO-

RS-485
TOBKM FpaaupHu.

5. YctaHoBuTe dunbTpbl Ha TPyOONpoBOAAx OXNAXOEHHOM, l l J/
OXNaxJaloLLel U ropsiyeli Bogpl. WEB Server
WHtepHet B s e e =
6. [ns npoBeneHnst TEXHNYEeCKOro o6cnyXrBaHus n npoeep- 1. = = =1 = -
K1 060pyn0oBaHMS YCTaHOBUTE crieayloliee obopynoBaHme _———— sl ————
KOHTponnep KOHTpOsnep KOHTpOsnep
Ha BCeX BMYCKH le/BbInyCKH bIX pr60|‘|pOBOLI,aX oxnaxxaeH- Siemens Siemens Siemens

Cuctema MoHUTOPKMHIa paboTbl Ynunnepa ocHosaHHas Ha WEB Server,
noagonsiowas paboTaTtk Kak Hepes MHTEPHET Tak 1 C TOKallbHOro KOMMbloTepa
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ABYXCTYNEHYATbI ABCOPBLIMOHHBIWA YUJINTEP HA BbIXJIOMHbIX FTA3AX

= X0nogonpou3BoamnTeNbHOCTb, KBT
176-5272

B Tennonpou3BOANTENBHOCTb, KBT
165-4937

B VICTOYHMK TEMIOBOWN 3HEPTUN
BbixnonHbie ra3bl C TeMnepartypom
250-650°C

MonHas aBTomMaTM3aLmsi NOCPEACTBOM NPOrPaMMMpPyemMoro
JIOrMYECKOro KoHTpoiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbiMu ModBus.
LiBeTHast ceHcopHas naHesib oneparopa, PacnonoXeHHas
Ha nuueBor naHenu wkada ynpasneHus. NonHOCTbIO

pycudunumnposaHa
OcobeHHOCTU ®  CneupanbHasg KOHCTPYKUMA OCHOBHbIX 3/1EMEHTOB
B B kayecTBe NCTOYHMKA TEMNOBOM QHEeprmm NpMMeHarTCcA nossonger 6ecnpengTCTBeHHo npon3BoanTb

BbIXJIOMHbIE ra3dbl MOPLUHEBLIX ABUraTeNIell BHYTPEHHEr O
CropaHusi nm ra3oBbIX TYPOUH 6€3 NPUMEHEHNS
[OMOSHUTESIbHBIX CUCTEM pereHepauun

B DKOJIOrMYECKU YUCTbIN XNagareHT — Boga (noa, KOHKPETHbIE YCNIOBUA 0ObekTa)

Hu3Knii ypoBeHb Lilyma v BuGpaLmu ®  Bo3MOXxHa NMoCTaBka yuanepa B pa3obpaHHoOM Buae

B [lonHas aBToOMaTr3aLums, ynpaBieHe C NMOMOLLbIO
MVKPOMPOLLECCOPHOro KOHTpOsiepa Siemens ¢
CEHCOPHbIM ANCTIIEEM

= [logaep>xaHue onTYMasibHON NPON3BOANTENILHOCTY MPK ®  [a30MnopuIHeBble yCTaHOBKM
YaCTUYHOW Harpyske B TexHOnorn4eckuim npouecc

obcnyxuBaHue ynnnepa
®  B0O3MOXHa NocTaBKa Yuinepa HectaHAaPTHbLIX rabapuToB

MpuMepbl BO3MOXHbIX UCTOYHUKOB TEMJIOBOI 3HEprum

PacnonoxxeHne KOMMNOHEHTOB
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1 — KOHAEHCcAaTopP; 2 — HU3KOTEMMNEPATYPHbIV reHepaTop; 3 — naHesb ynpaBneHns; 4 — BbIXOA, BbIXJI0MHbIX ra30B; 5 — BbICOKOTEMMEPATYPHbI reHepaTtop; 6 —
BbIXO[, OXNaxaatoLet BoApl; 7 — BbIXOL, OXNaXAeHHOW BoAbl; 8 — ncnaputenb; 9 — Bxoa oxnaxgatoulein Boasl; 10 — abecopbep; 11 — BblcokoTEMNEpPaTypPHbIiA
TENNOOOMEHHMK; 12 — HM3KOTEMMNEPATYPHbIV TENN00OMEHHMK; 13 — BXO[, BbIX/TOMHbIX ra30B; 14 — CEePBUCHbIN BEHTUNb; 15 — BakyyMHbIin Hacoc; 16 — Bxon,
OXNaxaeHHoM BOAbI.

@ LESSAR Prof 060pyA0BaHNE AN CUCTEM XON0A0CHAGKEHUS




abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

LUC-CHP
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018
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X0n040MpPoON3BOANTENIBHOCTL kBT 176 211 246 281 351 422 527 633 738 844 984 1125 | 1265 | 1406
TennonpounssoanNTeNnbHOCTL kBT 165 197 230 263 329 395 494 | 592 691 790 922 | 1053 | 1185 | 1317
Temnepatypa Ha BXOAE/Ha BbIXOAe ‘C 12/7
Oxnaxpennas | Pacxon Bosbl M3/4 30,2 | 36,3 | 423 | 484 | 60,5 | 72,6 | 90,7 | 109 | 127 | 145 | 169 | 194 | 218 | 242
BOAa 'vppaennyeckoe ConpoTuBeHne kMa 392 | 363 | 60,8 | 549 | 47,1 | 50 | 64,7 | 68,7 | 62,8 | 61,8 | 451 | 44,1 | 49,1 50
MopknioyeHve (BXon,/BbIXOL) MM DN80 DN100 DN125 DN150
Temneparypa Ha BXoAe/Ha BbIXxoae ‘C 32/37,5
Oxnaxpatowas i Pacxon Bogbl M3/4 50 { 60 | 70 | 80 100 | 120 150 | 180 | 210 | 240 280 | 320 360 400
Bosla MApaBNMYEcKOe COMpOTUBEHNE KMa 68,7 | 59,8 | 100,1 | 94,2 | 108,9 | 110,8 | 112,8 | 1158 | 1158 | 118,7 | 109,9 | 105 | 109 | 106
MopaxknioueHve (Bxoa,/BbIxom,) MM DN100 DN125 DN150 DN200
TemnepaTypa Ha BXOAEe/Ha BbIxoae ‘C 55,3 /60
Fopsias soga Pacxop, Bofibl M3/4 30,5 36,6 42,7 48,8 | 61,5 | 73,8 92,2 %110,8 129,1 147,4 | 171,8 197,2 221,6 246,0
Fvapaennyeckoe ConpoTUBIEHNE kMa 39,2 { 36,3 | 60,8 | 54,9 47,1 50 | 64,7 | 68,7 62,8 | 61,8 45,1 | 44,1 | 49,1 50
MoaknioyeHve (Bxoa,/BbIXO4) MM DN80 DN100 DN125 DN150
Pacxo rasa Kr/c 0,439 | 0,527 | 0,615 1 0,703 | 0,88 | 1,05 | 1,32 | 1,58 | 1,84 | 2,11 | 2,46 | 2,81 | 3,16 | 3,51
Temneparypa §Oxna>meHme °C 450/ 165
{Harpes °C 450 /125
BLIX/TONHbIE rasb! MpopaBnuyeckoe conpoTuBieHe MM BOA,. CT 58 58 74 71 77 82 79 92 97 113 129 131 123 131
MopkioyeHue (Bxop,) MM 782x291 | 782x330 | 782x369 | 782x408 | 922x408 | 922x486 | 922x603 | 922x642 | 922x681 | 922x681 | 922x798 | 922x876 1376x720{1376x759
MopaxnioueHue (Bbixoa) MM DN300 DN400 DN500 DN600
E}:};K;ﬁ‘qewe rasopacnpeaennTenbHoro w DN300 DN400 DN500 DN600
OnekTponuTaHme d/B/Ty 3/400/50
Hacoc pactsopa LiBr kBT 1,5 2 2,4 3,2
MoTpebnsemas :Hacoc xnapareHta kBT 0,6 0,7 0,8
MOLLHOCTb BakyyMHbIi1 HacoC kBT 0,4
MaHenb ynpasneHus kBT 0,2
Cwuna Toka A 10,8 11,9 12,6 14,7
JnvHa MM 2100 ; 2600 2638 ; 3680 3717 ; 4742 4872
ra6apuTi LvpuHa MM 1683 | 1722 | 1761 | 1800 | 1857 | 1935 | 2052 | 2091 | 2194 | 2194 | 2310 | 2349 | 2349 | 2349
BeicoTta MM 1800 2090 2147 2399
Macea TpacnopTHas Kr 3000 3200 | 3700 3900 | 5000 = 5300 = 5400 | 6800 | 7900 = 8500 | 9800 | 10300 12800 13200
Pabouas Kr 3200 | 3500 | 4000 | 4300 ; 5400 { 5800 i 7000 : 7400 { 8600 { 9300 {10700 1130014000 14 600
LUC-CHP 045 050 056 063 070 080 100 110 120 130 140 150
X0/1040MPOM3BOANTENBHOCTL KBT 1582 | 1757 | 1968 | 2214 | 2460 | 2812 | 3163 | 3515 | 3866 | 4218 | 4569 | 4921 | 5272
Tennonpou3BoANTENLHOCTL KBT 1481 | 1646 | 1843 | 2074 | 2304 | 2633 | 2962 | 3291 | 3621 | 3950 | 4279 | 4608 | 4937
TemnepaTypa Ha BXOAEe/Ha BbIxoae ‘C 12/7
OxnaxpeHHas i Pacxop Bogbl M3/4 272 302 339 381 423 484 544 605 665 726 786 847 907
BOZa TMapaBnnMyeckoe ConpoTuBIeHe kMa 43,2 38,3 35,3 49,1 64,7 46,1 62,8 83,4 70,6 90,3 112,8 81,4 100,1
MopaknioyeHve (BXxoa,/BbIxom,) MM DN200 DN250 DN300 DN350
Temnepatypa Ha BXOAE/Ha BbIXOAe ‘C 32/37,5
Oxnaxgaiowas | Pacxon ozl M3/4 450 500 560 630 700 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500
BOAA MapaBnuyeckoe conpoTuBieHe kMa 105 | 106 75,5 104 137 85,3 115,8 153 29,4 37,3 471 39,2 47,1
MopknioyeHve (BXon,/BbIXOL) MM DN250 DN300 DN350 DN400
Temneparypa Ha BXoAe/Ha BbIXxoae ‘C 55,3 /60
Fopsias sona Pacxop, Boab! M3/4 276 307,2 | 344,8 | 387,56 | 430,3 | 492,3 | 553,3 | 6154 | 676,4 | 7385 800 861,5 | 922,6
TMapaBnnMyeckoe ConpoTuBIeHe kMa 43,2 38,3 53,3 49,1 64,7 46,1 62,8 83,4 70,6 90,3 112,8 81,4 100
MopaxnioueHve (Bxoa,/BbIxom,) MM DN200 DN250 DN300 DN350
Pacxop rasa Kr/c 3,95 4,39 4,92 5,53 6,15 7,08 | 7,91 | 887 9,66 | 10,54 | 11,42 | 12,3 | 13,18
Temneparypa %Oxnax,quwe °C 450 /165
{Harpes ‘C 450 /125
BLiTonHbe FaswiL WAPABIMYECKoe conpoTnenerye meog.cr. 133 134 143 133 146 | 155 | 153 | 176 | 213 | 221 212 206 184
MopknioyeHve (Bxon) MM 1376x837 | 1376x915 {1376x10081376x1143; 1376*1233/1376x1218;1376x1368:1376x1418:1376x1418:1376x1518;1376x 1668} 1376x1818;1376x2068
MopknioyeHve (BbIxoa) MM DN600 DN750 DN1000
S:;K;gqeme rasopacnpenenmTenbHoro - DN600 DN750 DN1000
OnekTponutaHvie b/B/I'y, 3/400/50
Hacoc pactsopa LiBr kBT 3,2 5,5 7,5
MoTtpebnsiemas Hacoc xnaparexTa kBT 0,7 | 1,9
MOLLHOCTb BakyyMHbIi1 HACOC kBT 0,4 0,75
Maxenb ynpasnexus kBT 0,2
Cuna Toka A 14,7 20,7 23,3 33,1
[JnnHa MM 4954 4998 | 5540 | 6038 | 5644 | 6142 | 6667 | 6293 | 6818 | 7318 | 6974 | 7475
labapuTbl LvpuHa MM 2491 | 2569 | 2934 | 3069 | 3159 | 3330 | 3480 | 3530 | 4348 | 4448 | 4598 | 4932 | 5182
BeicoTa MM 2633 2962 3380 3500 3700
Macca TpaHcrnopTHas Kr 15700 { 16500 { 21200 | 23100 | 24600 { 31 000 | 33600 | 35600 | 41 100 | 43400 | 46 400 | 50 200 | 54 100
Pabouas Kr 17200 { 18100 { 23700 | 25800 | 27 500 | 34 800 | 37 600 ; 39 900 | 46 200 | 48 800 | 52 100 | 56 500 ; 60 800
MpumeuyaHuns

MakcumanbHoe 3HaveHne AasneHns Aas oxnaxaeHHom/oxnaxaaioLlen/ropsader soasl 1 MMa.
MuHUManbHO fonycTrMas Temnepatypa oxnaxAeHHoM BoApl Ha Bbixofe 13 ucnaputens 5 °C, oxnaxgalollei Boabl Ha BbIxoae 13 koHaeHcatopa 18 °C.
B cTaHAapTHOM UCMNOMHEHUM YCTAaHOBEHHbI AManasoH perynnpoBaHus XonofonponssoantensHocTu: 25-100%; B kadectse onumnm: 0-100%.
Juana3oH perynmpoBaHus pacxoaa ropsidein sogpl: 50—120%.
KoadduumeHT 3arpsaHenHus ana abcopbepa/koHaercaropa: 0,044 m2-°C/kBT, ans ncnaputens/rereparopa: 0,018 m2-°C/kBT.
CraHgapTHOE 1CNoNHeHne — Harpes ropsyeli Boabl Ao 60 °C; LONONHUTENbHbIV TENNO0OMEHHIK ropsiyeit BoApl (onums) — Harpes ropsyert Boasl Ao 79 °C.



LUC-CHP

NPUHUUN PABOTbl ABCOPBLUVMOHHOIO YNJIJIEPA LUC-CHP

Pexum oxnaxapeHus

[ByxcTyneHyaTbili abCOPOUMOHHbBIA YUANEP Ha BbIXJOM-
HblX rasax C PexumMoM Harpesa COCTOUT U3 UCNapuTend,
abcopbepa, KoHaeHcaTopa, BbICOKOTEMMEPATYPHOro Wu
HU3KOTEMMNEPATYPHOro reHepaTtopoB, TEMnI00O6MEHHMKOB
pacTBopa, HacoCOB xnajareHta n abcopbeHTa (pacTesopa
LiBr), cuctembl NnpoayBKM, CUCTEMBI YNIPABIEHUS U BCMTOMO-
raTesbHOro 060opynoBaHus. B pexurme oxnaxXaeHus ynnnep
paboTaeT B yC/IOBUSX BaKyyma, xJiagareHT (BoAa) KunuT
npu HU3KOW TemnepaTtype, OTBOAA TEMJIOTY OT oxjaxaae-
MOI1 BOAbI, LMpKynupyioLei B Tpybax ncnaputens. Kune-
HUe xnajareHTa B ucrnapurtesne npu obblyHbIX paboymnx yc-
nosusx nponcxogut npumepHo npu 4 °C. Hacoc xnagareHTa
ncnonb3yetcs Ans pasbpbl3arnBaHusa xnagareHta (Boabl) ¢
NoMOLLbIO GOPCYHOK Ha TPYObI UCMapUTENS AJ1K YNyyLWeHUs
TennoobmMeHa.

[nsa obecrneyeHns HENPEPLIBHOCTU NPOLLECCA OXJ1IaXAEHWS
napbl xnagareHta AoJixHel abcopbupoBaTtbes (NornowaTb-
cs1) Babcopbepe. 1na abcopbrpoBaHs BOASHBIX MTAPOB UC-
nosb3yeTcsa pacTsop 6GpomMuaa NUTUS, MMEIOLLMIA BbICOKYIO
norsouiatoLlyio cnocobHocTb. B npouecce abcopbupoBa-
HUS BOASIHLIX NApoB pacTBOp Bpomuaa nutua pasbaBnaeT-
CSl, YTO CHMXAEeT ero NoraoLLaoLLyio CNocobHOCTb, PacTBOP
cTaHOBUTCHA cnabbiM. 3aTeM HacoC pacTBopa nepekaynBa-
eT cnabblii pacTBOP B reHepaTopsbl, rae NponucxoauT 2-cTa-
OVNHOE KOHLEHTPMPOBaHMe pacTBopa 6poMuaa nutus Os
ncrnapeHus npeagBapuTenbHo abcopbrupoBaHHon Boabl. Ya-
CTOTHO-peryanpyemsblii NpuBOA Hacoca pacTBopa aBToMa-
TUYECKU MoaaepXuBaeT onTUMalbHbIA MOTOK pacTBopa K
reHepatopam Ha BCcex pexmmax paboTbl ans obecnevyeHus

MaKkcuMarsnbHOW aHepreTuyeckoi apdekTnBHocTU. Cnabbii
pacTtBop LiBr (HN3KOM KOHLEeHTpauumn) cHa4ana noLaeTcs B
BbICOKOTEMMEPATYPHbLIA FeHepaTop, rAe OH HarpesaeTcs u
npespallaeTcs B paCTBOP CpeAHeN KOHLEeHTpaLmm 3a cyeT
BbiNapuBaHnsa U3 HEro BOASHOIo napa npuv noMoLLun Tenno-
Tbl OT BbIXJIOMHbIX ra30B. [1pPOMeEXYTOYHbIA pacTBOp (Cpen-
HEeW KOHUEHTpauMn) NoCTynaeT U3 BbICOKOTEMMEPATYPHOIO
reHepatopa B HU3KOTEMMEpaTypHbIN reHepatop, roe OH
BHOBb HarpeBaeTcs BOASHbLIMW MapamMu xnagareHrta, no-
CTynawowumMm 13 BblICOKOTEMNEPATYPHOrO reHeparopa, u
npespawaeTcs B Kpenkni (KOHLEHTPUPOBAHHLIN) pacTBOP.
BopasiHom nap n3 MexTpyObHOro npocTpaHcTBa HU3KOTEMIE-
paTypHOro reHepartopa BMeCcTe C BOASHbIM Mapom 13 TpyO-
HOWM 30Hbl HN3KOTEMMNEPATYPHOrO reHeparopa nocrynaeT
B KOHAEHCATOP AN OXNaXAeHWUs U KOHAeHcauuu. 3aTem
XnajareHT BO3BpaLLaeTcsa B ucnaputenb AN BO30OHOBNE-
Hus paboyero ymkna. [ns otBoAa TEMNOThI, BblAENSOLWEen-
Cs NMpu KOHAEHCauun BOASHbIX NAPOB xnafareHTa B KOH-
JeHcaTope uunnepa, UCMOoNb3yeTcsa oxnaxajawolas Boaa
OT rpaanpHN, KOTopas cHavana HanpasnseTca B abcopbep
aonsa nornoweHns TennoTtel abcopbumn. N3 abcopbepa ox-
naxpatouias Boga nogaeTcs B koHaeHcaTop. [Ang nosbiwe-
HUSA 9HepreTn4eckon apAdOEKTUBHOCTU LMKIa OXNaxXaeHUs
pacTBOp CpefHelr KOHLEHTpauum M3 BbICOKOTEMMNEpaTyp-
HOro reHeparopa NocTynaeT B BbICOKOTEMMEPATYPHbIA Te-
NA0O6MEHHVK ANS AONOMHUTENBHOIO HarpeBaHus cnaboro
pacTBopa, 0QHOBPEMEHHO OxJlaxaasch. lNpexae 4em no-
cTynuTb B abcopbep ang B0306HOBNEHUSA paboyero umkna,
Kpenknii pacTBoOp M3 HU3KOTEMMNEPATYPHOro reHepartopa
HanpaBnsieTCs B HU3KOTEMMepaTypHbIi TenJo0OMEHHNK
0N npenBapuTenbHOro HarpesaHus cnaboro pacTeopa.

FeHepartop
37°C KoHpeHcaTop  nugkoTemnepaTypHbiii
<= =
Bbixog, Pty ﬁ\ -
oxniaxpatoLuei = |
BOAb! & i B
{ R
LL BbixnonHble
rasbl BbIXOZ,
Bbixos, (- N W ﬂ \% => 165°C
OXNaXAEHHON FAN N
BOAbI Q
7°C <= A A
— = J) k C ] i\ 4
( ?\\ ) BenTtunb Mepenyck
. ) 7N\ ( pacnpenenur.
12°C mep — Q — (3aKpbIT)
Bxon, Wcnaputens 72\ ABcopbep. | | BbIX/10MHbIE
OXNAXAEHHO ] 4 raabl BXOZ,
BOAbI BenTtunb
pacnpepnenur. L OO LU <= 450°C
(3aKphbIT)
1} 1} FeHepatop
6& BbICOKOTEMMEPATYPHBbI .
[a3opacnpepenutenbHbIi
32 °Ct nepenyckHom
Bxon Knanas
oxnaxparoLen
9 BoAe! _|T|_ -|T|_ = ¥,
I I | |

Hacoc

Hacoc
XxnapareHta pacteopa LiBr

HuskoTemnepaTypHbIi
TennoobMeHHUK

Y LESSAR Prof

BbicokoTemnepaTtypHblii
TEnNoo6MeHHUK

060pyOoBaHMe 4N CUCTEM X01000CHAGXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

Pexum HarpeBa nepepaye TeMIOTbl K HArpeBaeMon BOAE, KOTOpas LMPKYIn-
B Harpes Boapl 00 60 °C pyeT no Tpybam ncnaputens, BOASHON Nap KOHOEHCUPYETCH U
B BLICOKOTEMMNEPATYPHOM reHepaTope BoasHoI nap, obpagy- MOCTynaet B abcopbep, B KOTOPOM NPOUNCXOAUT pa3basneHune
IOLMIACS Mpy BbiNapuBaHum n3 cnaboro pacteopa abcopbeH-  KPENkoro pacrsopa abcopbeHTa, NoCTYNaloWwero 13 BbICOKO-
Ta Npy NOMOLLM TEMNOTbI, OTGMPAEMOI OT BbIXJIOMHbIX ra3oB, TEMNepaTypHOro reseparopa, A0 cnaboro pacteopa. Hacoc
npoias yepes abcopbep, Hanpas/aeTcs B UCMapuTesb, B KO-  NogaeT cnabblii pacTBOp abcopbeHTa B BbICOKOTEMMEpaTyp-
TOPOM OTAAeT TEMNOTY, Harpesas BoAy OT noTpebutens. Mpn  HbI reHepaTop 1 LMK Harpesa NoBTOPSETCS BHOBb.

eHepaTop
KonpeHcaTop HU3KOTEMMNepaTypHbIii
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Hacoc Hacoc HuskoTemnepatypHblii  BbicokoTeMnepaTypHbIi
xnapareHta  pactsopa LiBr TenN006MeHHNK TEnnooObMeHHNK
®  Harpes oAbl 1o 79 °C abcopbeHTa, OTAaeT TeruioTy ropsaYein Boae, Harpesast Boay [0

79 °C. OtpaBas TennoTy ropsiyer Boae, BOOSHOM nap oxnaxaa-
€TCS U KOHOEHCUPYETCS, MOCTYyrnasi 3aTeEM B HUXKHIOK YaCTb BbICO-
LOMOSIHUTENILHOTO TENIO0OMEHHMKA ropsidein Boabl. BoasHow KOTEMMEPaTyPHOro reHepaTopa, rAe CMEeLIMBAETCS C PACTBOPOM
nap, obpasyoLLmiica Npu BbiNapuBaHUn 13 cnaboro pacteopa abcopbeHTa 1 LMK HarpeBa NoBTOPSIETCS BHOBb.

Harpes ropsiyeit Boapsl Ao 79 °C pocturaetcs npu UCNosib30BaHNN
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YCTAHOBKA
FASOPACMNPEAEJIUTEJZIBHOIO
MEPEMYCKHOIO KJIAMAHA

[azopacnpenennTenbHbI NEPENYCKHOM KnanaH BXOANUT B KOM-
naekT nocrtaBku. Ero HeobxooMmo yCTaHOBUTb Hemnocpen-
CTBEHHO Ha MeCTe YCTaHOBKM MaLLUMHbI.

Cuctema TpybonpoBoaa A0/mkHa ObiTb CMPOEKTMPOBaHa C Npu-
MEHEHVEM METOLO0B U MaTepuasnioB, COOTBETCTBYIOLLMX Tpebo-
BaHWSIM MEeCTHbIX MpaBu 1 ctaHaapToB. Obwas cuctema Tpybo-
NnpoBOAa NpuBeeHa B Ka4eCTBE OCHOBHOIrO 06pasua C y4eToMm
onblTa NPOEKTUPOBAHUSA, PACMONOXEHUA, yrnpaBsieHNda, MHOIro-
GYHKLMOHANBHOIO NPUMEHEHUS N TPEOOBaHNI MECTHbLIX HOPM.

YcTtaHoBUTE rasopacnpenenntefibHbii NepenyckHOM knanaH
cornacHo paboymm xapakTepucTukam M o6LMM ykaszaHusaMm
NPOV3BOANTENS, OMMCAHHBIX HUXE.

1. YctaHoBuTe rasopacnpefennTtesibHbli knanaH B KOHLEe
TpybonpoBoaa ABvraTens 1 BbIPOBHSINTE €ro C NMOMOLLLbIO
ypOBHEMEpPA.

2. YcTtaHoBUTE NepexogHon KaHan Mexay BblCoKoTeMneparyp-
HbIM FEHEPaTOPOM 1 ra3opacnpefennTenibHbIM KNanaHoOM.

3. MopakntoumTe NpoBoAa B COOTBETCTBUU C 3JIEKTPUHECKOM
CXEMOW NPON3BOAUTENS.

Mepenyck

Bxon
BbIXJIOMHbIX
rasos

51

Bbixop, ik
BbIX/IOMHbIX

rasos

MpuBog Masopacnpenennt.

nepenyckKHoOmn
KnanaH
BbicokoTemn.
reHeparop

MprMep ycTaHOBKM ra3opacnpenenmTensHoro NepenyckHoro knanaqa

TPYBOMPOBO/ BbIXJIOMHOIO rA3A

CraHpapTHas cuctema TpybonpoBoaa, Kotopas B lo6OM ciy-
Yyae He NpeaHa3HavyeHa ons Toro, 4ToObl 3aMeHUTbL COO0I TPY-
60MnpoBOa, N3rOTOBJIEHHbI B COOTBETCTBUM C MECTHbLIMU HOP-
MaMu 1 ctaHgapTamu. Cuctema TpybonpoBoga AomkHa ObiTb
CcnpoekTnpoBaHa C npMMmeHeHnem MeToaoB M mMatTepuanos,
COOTBETCTBYIOLLMX TPeOOBaHNAM MECTHbIX NMPaBWa 1 cTaHOap-
ToB. Ob6Was cuctema TpybonpoBoaa NpuBedeHa B kavyecTBe
OCHOBHOro o6pasua C y4eToM OnbiTa MPOEKTUPOBAHNS, Pacno-
ﬂOXGHMﬂ,yﬂpaBﬂeHMﬂ,MHOFO¢yHKuMOHaﬂbHOFOﬂpMMeHeHMﬂ
1 TpeboBaHUII MECTHbLIX HOPM.

YcTaHoBKa A0JKHA MPOBOAUTLCH C Y4ETOM pPaboumx xapakre-
PUCTUK 1 YepTexel TpybonpoBoaos. PasnuyHbie paboyne yc-
NI0BMA 00yCnaBnMBaloT NPUMEHEHNE PasfiniyHbIX CUCTEM.

1. [na obecneyeHus NiaBHOro NnoToka rasa crenyet m3be-
ratb MPUMEHEHUS KPYTbIX U3rMOOB U CYXXEHWIA.

2. Bbixon, pomkeH ObiTb YCTpPoeH Takum o6pa3om, 4TOObl
BHYTPb MalLMHbI HE MPOHMKaNa AoX4eBas BoAa, a ApeHax
[oKeH obecneymBaTh yaaneHe KoHaeHcaTta v Bofbl.

Y LESSAR Prof

OPEHAXHbIA TPYBOMNPOBO/,
Angd YAAJIEHUA KOHOEHCATA

YkasaHus N0 yCTaHOBKe ApeHaxHoro Tpybonposoaa Ans yaa-
JIeHNs KOHOeHcaTa.

1. MpucoeguHute Tpydy K APEHAXHOMY OTBEPCTUIO BbIXJ10M-
HOro rasa u yctaHoBuTte ee Ha 150 MM HMXe YPOBHS CTOY-
HbIX BOA,

2. Ecnun npenfioxXeHHbI Bblle cnocob HEBO3MOXHO npume-
HUTb, YCTAHOBUTE HA APEHAXHOM OTBEPCTUM BbIXJIOMHOMO
rasa U-obpasHblii rmapo3aBTop, KOTOPbIA OONXKEH UMETb
BbICOTY, paBHyo 150 Mm.

[ d

T T T T

T l T
JpeHaxHblin naTpy6okK
ON9 yoaneHns KoHaeHcarta

—

NOAKJIIOYEHUE NPEOOXPAHUTEJIbHON
BbINMYCKHOWU TPYBbI

YcTaHOBMTE NPEfoXPaHNTESIbHYIO BbIMYCKHYIO TPYOY AJ1s OTBO-
[a NapoB ropsYyero xnagareHTa B 6e30MacHyo 30Hy.

1. He ponyckalite ocnabneHus unu noTepu COeAMHEHUs
C MNOAKJTIOYEHHOWN K HEMY BbIMYCKHOW TPYOOIA.

2. CoeauHeHne O0XHO ObiTb pe3bboBbIM, a Tpyda OoKHA
6ecnpensTCTBEHHO M3BJIEeKaTbCs OJ1S NPOBEPKM BO3MOX-
HbIX yTe4eK 1 NPOBEeAEHNS TEXHNYECKOro 00CTYXMBAHNS.

3. BounsbexaHue Harpysku UM BO30eNCTBUSA HA COEQMHEHNE
NOAKIOYEHUS, NpU HEOOXOAMMOCTH, yCTaHOBUTE NoaBecC-
Hbl€ XOMYTbI.

BeinyckHas Tpyb6a

mbkoe
coeapHeHve
1-1/2"

Mmbkoe
coefuHeHve

1-1/2"
OxgaTblBatoLLiee
coenuHeHve
— noAK/IoYeHNs
1-1/2" NPS
FeHepaTop

060pyOoBaHMe 4N CUCTEM X01000CHAGXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

CXEMA OBBA3KHN YUJIJIEPA

YcTaHoBka 06paboTkm Bo3ayxa — PacwmvputenbHblii 6ak

FasopacnpeaenvTenbHblii

nepenyckHow knanax

o
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— 1
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ABCOPBLIMOHHbBIN YUIJIEP LUC-CHP

Hacoc
oxnaxgatowen

I

B8Ok

. @D

MopatoLumii konnekTop MpuvemHbIi konnekTop

[aHHaa cxema SBNSETCS MPUMEPOM peLUeHUs NpoekTa Cu-
CTeMbl xonofocHabxeHns Ha 6a3e ABXM 1 He MOXeT ObITb
1CMoJib30BaHa Kak PyKOBOLCTBO K MPOEKTUPOBaHMIO. Kaxablin
NMPOEKT XONOLOCHAOXEHNS ABNSETCS UHOVBUAYAbHbIM, 00-
nagaeT KOHKPETHbIMU TEXHUYECKMMU YCIOBUSIMU N OCOBEH-
HOCTSIMU, KOTOPble HEOOXOAMMO Y4YUTbIBaTh NMpu pa3paboTke
NPOEKTHOM AOKYMEHTaLUN.

Bce BHellHee 0060pyaoBaHMe, Kpome rasopacnpenenvrenb-
HOrO MepernyckHOro knanaHa, oTobpaxeHHoe 3a npegenamu
MYHKTUPHOWM INHUK, HE BXOAMT B nocTaBky ABXM.

1. OnucaHune coeguHeHuin n guameTpos Tpyd ABXM npuee-
[EHO Ha OTAENbHbIX 3aBOACKMX YepTexax U B Tabnuuax ¢
TexHn4yeckom cneundurkaumen, NnpeaoCcTaBnsaeMblx OTOENb-
HO N0, KOHKPETHbIN NMPOEKT.

2. OO6bEMHO-NNaHUPOBOYHOE pPELUeHME MO pPas3MEeLLEeHUIo
OCHOBHOIro 060pYyAOBaHUS N HACOCOB OXJIAaXOEHHON U
oxnaxpatwulen Boapl onpenensetcs npoektom. O6opy-
[oBaHWe He OO0JIXKHO HaxoAuTbCs NoA AaB/ieHNneM, KOTo-
poe npeBsbilano Obl pacyeTHoe AaBfieHne B KakoM-nbo
KONnekTope.

3. PekomeHOoOBaHO ycTaHaBAMBaTb HACOCHI OXxJaXAAaemMow/
OXNIaXOEHHOM BOAbI C y4eTOM pesepsa. [peanoytutensHo
YCTaHOBUTb OTAENbHbIE HACOCH! OX1IAXAEHHOM BOObI N OX-
naxpaoLlen BoAbl 4N1st KaxXA0ro yunnepa.

4. Ona obecneyeHns KOHTPOAS KayecTBa OXxJaxaaloLlen
BOAObl pekoMeHayeTCd YyCTaHOBUTb CUCTeEeMYy BoAonoaro-
TOBKW rpagupHn.

5. YctaHoBUTE PUALTPLI HA TPYOONPOBOAAX OXNTAXOEHHON 1
oxnaxparoLler Boabl.

6. [lns npoBeaeHNst TEXHNYECKOro 0OCYXXMBaHWUS 1 NPoBep-
K1 060pya0BaHNsS YCTaHOBUTE crieaytollee o6opyaoBaHme
Ha BCEX BMYCKHbIX/BbIMYCKHbIX TPYGOMNPOBOAAX OXNaXIeH-
HOWM 1 OxnaxgzaloLwlein BoAbl, a Takke OTCEKMTE OCHOBHOE
o6opyaoBaHMe 3anopHbIMN BEHTUAMMN:

— YCcTaHOoBUTE TEPMOMETPbI 1 MAHOMETPbI Ha BCEX BMYCK-
HbIX/BbIMYCKHbIX TPYOOMPOBOAAX OXIAXKAEHHOM N OXNaX-
JatoLien Boapl.

— YcTaHoBMTE BO34YXOOTBOAHYMKM HA KaXAbIA Tpybonpo-
BOZ, OXJIXOEHHOW 1 OoxnaxjatoLllen BOoAbl U B BEPXHUX
TOYKax CUCTEMbI TPYOOMNPOBOAOB.

— YcTaHoBUTE APEHaXHbIE BEHTUNN B CAMOW HUXKHEN TOYKe
Mexzay 3anopHbIMU KnanaHaMmy OXNaXOeHHOW 1 OxXax-
JaloLLen BoAbl U YNNNEPOM; APEHAKHbIE BEHTUAN O0SK-
Hbl ObITb NOAKIIIOYEHBI K APEHAXHOMY TPYOONPOBOAY.

7. Heobxoaumo npeaycMOoTpeTb A0CTAaTOYHO MecTa ans obe-
cnedyeHuns 6ecnpensaTCTBEHHOrO AOCTyna k abcopbepy, nc-
napuTenio, KOHAeHcaTOPYy U FreEHeEPaTOopy C LENbio NpoBeae-
HUS OCMOTPa N MOWKMN.

[[a3zopacnpenenuTesnbHbIi NepenyCckHOM KnanaH nocTaBfseT-

csl npondsoauTeneM. Ero Heo6xoaMmo yCcTaHOBUTb HEMOCPEA -

CTBEHHO Ha MECTE YCTaHOBKN MaLLUMHbI.

Monb3oBarens

Ethernet

RS-485

WHTepHet

W

KOHTpONNEp
Siemens

[

KOHTpONNEp
Siemens

KOHTpONIEp
Siemens

Cuctema MoHUTOPUHIa paboTbl Yunnepa ocHoBaHHas Ha WEB Server,
noseonstoLlas paboTaTte kak Hepe3 MHTEPHET Tak 1 C JIOKaSIbHOro KOMMbloTepa



LUC-S

OOAHOCTYNEHYATbIN ABCOPBLIMOHHbIXA YUJINEP HA NAPE

= X0nogonpou3BoamnTeNbHOCTb, KBT
176-5274

B /ICTOYHMK TENSIOBON 3HEPTUN
BopgsHoi nap ¢ paBneHnem
Ao 5 6ap

MonHas aBTOMaTM3aLMs NOCPEACTBOM NPOrpaMMrpyemMoro
JIOrMYECKOro KoHTpoiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbiMu ModBus.
LiBeTHast ceHcopHas naHesib oneparopa, PacnonoXeHHas
Ha nuueBor naHenu wkada ynpasneHus. NonHOCTbIO
pycudunumnposaHa

OcobGeHHOCTH B CneumanbHas KOHCTPYKLMSA OCHOBHbIX 3/IEMEHTOB
no3BonsieT 6ecnpenaTCTBEHHO NPON3BOANTL
obcnyxnBaHue yunnepa

B B03MOXHa NOoCTaBKa Ymniepa HeCTaHAapTHbIX rabapuTos
(Noa, KOHKPETHbIE YCNoBUS 00bEKTA)

B B kayecTBe UCTOYHMKA TEMNOBOMN SHEPTUN NPUMEHSAETCS
BOOSIHOW nap
B DKOMOrM4ecku YUCTbI XnagareHT — BoAa

" Husknit ypoBeHsb Lyma v Bubpaumm ®m  B03MOXHa nocTaska yuinepa B pasobpaHHOM BUAE

B [lonHas aBToMaTmM3aums, ynpasieHne ¢ NOMOLLbIO
MUKPOMNPOLLECCOPHOro KOHTPosiepa Siemens ¢ MpumMepbl BO3MOXXHbIX UCTOYHUKOB TEMJIOBOM 3HEpPruu
CEHCOPHbIM AncnneemM B [a30TypOUHHbIE YCTaHOBKM

B [loggoepxaHue onTUMasnbHOW NMPON3BOAUTENILHOCTM MPKU ® [lapoBsas KoTeNnbHas
YaCTMYHOW Harpyske B TexHONormyeckuin npouecc

PacnonoxxeHne KOMMNOHEHTOB

1 2 3

1
6 O O © 4
{e]
) %% 13 1 ; 3EH/
(87 b E
| b o 5

L
i
AY
.
q
q
q
g
~

T 5 0 00 00

oA o o0 0 50

AN Ph [ (e 1N}

(F
E
s
C
L;:u

11
14 11

1 — KOHAEHcaTop; 2 — naHenb ynpaeneHus; 3 — BbIXo, KOHAEHcaTa; 4 — BbIXOL, OXNlaxaatowen BoAbl; 5 — reHepatop; 6 — BbIXoA, OXnaxneHHoM Boabl; 7 —
ncnapuTtens; 8 — BXo, OXNaxaeHHOW Boabl; 9 — BxoA, oxnaxaatowelt soapl; 10 — cmoTpoBoe cTekno abcopbepa; 11 — Hacoc abcopbeHTa; 12 — abcopbep; 13 —
BX0o[ napa; 14 — Hacoc xnagareHTa; 15 — BakyyMHbIn HACOC.

@ LESSAR Prof 060pyA0BaHNE AN CUCTEM XON0A0CHAGKEHUS




abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

X0n04,0MpPON3BOANTENIBHOCTL kBT 176 211 246 281 352 422 527 I 633 738 844 985 i 1125 i 1265 I 1407
TemnepaTypa Ha BXOAEe/Ha BbIxoge ‘C 12/7
OxnaxpenHas | Pacxon sofsl M3/4 30,2 { 36,3 { 423 | 4834 | 60,5 | 72,6 | 90,7 109 127 145 169 194 218 242
Bona Mmapaennyeckoe conpoTueieHne kMa 39,2 | 36,3 | 60,8 55 55 579 | 746 | 795 | 73,6 | 72,6 53 52 56,9 59
MoaknioyeHve (Bxoa,/BbIXOA) MM DN80 DN100 DN125 DN150
Temnepatypa Ha BXOAe/Ha BbIXOAe ‘C 32/39,4
Oxnaxpaiowas | Pacxos Bossl M3/4 50 60 70 80 100 120 150 180 210 240 280 320 360 400
BoAa Fmapaenuyeckoe ConpoTuBieHe kMa 68,7 59,8 100 94,2 87,3 89,3 102 106 105 109,9 : 87,3 84,4 86,3 85,3
MopknioyeHve (BXon,/BbIXOL) MM DN100 DN125 DN150 DN200
[Jasnenue Ha Bxoze MMa 0,15
Pacxoa napa k/4 | 390 | 468 | 546 | 624 | 780 | 936 1170 1404 1638 1872 2184 2496 2808 3120
Map MogaknioyeHuve (Bxon) MM DN100 DN125 DN150 DN200
JuvameTp natpybka koHaeHcaTa MM DN25 DN40 DN50
MoaknioyeHve knanaHa MM DN40 DN50 DN65 ‘ DN80 DN100 DN125
OnekTponuTaHme &/B/Ty 3/400/50
Hacoc xnagareHta kBT 0,2 0,3 0,4
Hacoc pactsopa LiBr kBT 1,2 1,5 2 2,4
Engfgfbemaﬂ BakyyMmHbIin Hacoc kBT 0,4
Manens ynpasnexHus kBT 0,2
O6wasn kBT 2 2,4 3 3,4
Cwuna Toka A 71 8,2 9,6 10,6
OnvHa MM 2095 2598 2597 3680 3708 4734 4776
Mabaputbl LLvipuHa MM 1077 1095 1244 1472 1495
BeicoTta MM 1880 2236 2238 2521
Macea TpaHcnopTHas K 2100 | 2200 | 2600 | 2700 | 3600 ; 3700 | 4600 : 4800 | 5500 : 5800 : 6800 : 7100 | 8600 i 9200
Pabouas Kr 2300 | 2500 { 2900 { 3100 | 4100 | 4200 | 5200 : 5500 | 6400 { 6800 : 7900 : 8400 1040010900
PaccTosHue ans 3ameHsl Tpyo MM 1800 2400 3400 4500

1000 1100 1300

1400 1500

XONOAOMPOM3BOAMTENBHOCTE KBT 1582 1758 1969 | 2215 | 2461 2813 = 3165 3516 = 3868 = 4220 = 4571 & 4923 | 5274
TemnepaTypa Ha BXOAEe/Ha BbIxoae ‘C 12/7
OxnaxpaenHas | Pacxon soasl M3/y 272 302 339 381 423 484 544 605 665 726 786 847 907
BOOA mapaBnMyeckoe ConpoTUBIEHNE kMa 50 53 41,2 57 75,5 56 74,8 99,1 65,7 84,4 105 85,3 104
MopaknioyeHve (BXoa,/BbIXOL) MM DN200 DN250 DN300 DN350
TemnepaTypa Ha BXOAg/Ha BbIxoae °C 32/39,4
Oxnaxpaiowas | Pacxon Bossl M3/4 450 500 560 630 700 800 900 1000 { 1100 { 1200 { 1300 { 1400 | 1500
BoAa 'mppasnuyeckoe ConpoTUBIEHNE kMa 82,4 84,4 66,7 91,2 121,6 86,3 17,7 155 109 138,3 | 172,7 137,34 ! 164,8
MopaxknioueHve (Bxoa,/BbIX0m) MM DN250 DN300 DN350 DN400 DN450
JlaBneHue Ha Bxoae MMa 0,15
Pacxop napa k/4 | 3510 3900 4368 = 4914 | 5460 & 6240 | 7020 | 7800 | 8580 | 9360 A 10140 10920 11700
Map MopaxknioyeHne (Bxoa) MM DN200 DN250 DN300 DN350 DN400
JvameTp natpybka koHaeHcaTa MM DN65 DN80 DN100
MopknioyeHve knanaHa MM DN125 DN150 DN200
OnekTponuTaHne &/B/Ty, 3/400/50
Hacoc xnapareHta kBT 0,4 1,5
Hacoc pactsopa LiBr kBT 2,4 4,5
Egz:g:fbe“ﬂaq BakyyMmHbIli Hacoc kBT 0,4 0,75
MaHens ynpasneHus kBT 0,2
O6uwasn kBT 3,4 4 5,1 7
Cwuna Toka A 10,6 14,6 17 22,8
Anua o 4880 4998 | 5540 6038 5644 6142 6667 6293 6818 | 7318 | 6860 = 7360
Mabaputbl LLvpuHa MM 1594 1830 2206 2329 2929
BeicoTta MM 2799 3244 3522 3900 3950
Macea TpaHcnopTHas K 10500 { 10900 i 14700 | 16000 | 17200 { 19300 | 21600 ; 23 900 | 26 200 | 28 500 ; 30 800 | 33 100 | 35400
Pa6ouas Kr 12500 13100 ; 17800 : 19400 ; 20 800 23300 | 26 100 { 29 000 | 31 800 ; 34600 | 37 500 ; 40 300 ; 43 200
PaccTosHue ans 3ameHbl Tpy6 MM 4500 5200 5700 5200 5700 6200 5700 6200 6700 6200 6700

MpumeyaHusa
m MakcrmanbHoe 3Ha4YeHve AaBneHns B CTaHAaPTHOM UCMONHEHNUM AN OXNaxaeHHoR/oxnaxaaowein soas — 1 MIMa. Beicokoe gasnexune ot 1,7 o 2 MMa (cneunanbHoe NCNoNHEHME).
m KoadduumeHT 3arpasHenuns ans abcopbepa/konaeHcatopa — 0,044 m2-°C/kBT, ana ucnapwrens/reHepatopa — 0,018 m2-°C/kBT.
m CraHgapTHble napameTpbl UCTOYHKKa nuTaHna — 3 ¢, 400 B, 50 'u; BO3MOXHO pasnnMyHoe ncnonHeHne no HanpsbkeHnto — 220, 380, 440 v 460 B.



LUC-S

NMPUHUUN PABOTbl ABCOPBLUMOHHOIO YAJIJIEPA LUC-S

OpHocTyneH4aTbii abCopPOUMOHHBIM Ynnnep Ha nape CocTouT
13 ncnaputens, abcopbepa, KoHOEHCATOpa, reHepaTtopa, Te-
nnoobmMeHHMKa pacTBOpa, HACOCOB xJladareHta n abcopbeHTa
(pacTtBopa LiBr), cuctembl npogyBku, CUCTEMbI YNpPaBaeHUs
1 BCrioMmoraTtenbHoro obopynoBaHus. B pexunme oxnaxaeHus
yunnep paboTaeT B YCNOBMAX BakyymMa, XnazareHT (Boaa) Kunut
npun HU3KOWM Temnepartype, O0TBOAS TEMAOTY OT OxJaxaaemon
BOJbI, LMPKYNMpYtoLLEei B Tpybax ncnapurtens. KunexHve xnaga-
reHTa B ucnaputene npu o6bl4HbIX Paboymnx yCroBrsSIX MPOUCXO-
ouT npumepHo npu 4 °C. Hacoc xnagareHta ncnonb3yeTcs ons
pasbpbi3rnBaHns xnagareHta (Boabl) C MOMOLLbIO GOPCYHOK Ha
TPYObl CrapuTens s yaydeHns TensoobmeHa.

Ona obGecnevyeHns HeEMpPepbIBHOCTM MpoLLecca oxnaxaeHus
napbl xnagareHta AoJikHbl abcopbupoBaTbcs (NOrnoLwaThb-
csa) B abcopbepe. Ons abcopbupoBaHus BOASHbLIX MapoB UC-
nonb3yeTcs pacTBop Gpomuaa NUTUS, UMEIOLLNA BbICOKYIO
nornouaroulyto cnocobHocTb. B npouecce abcopbumm BO-
OSAHbIX NapoB pacTBop 6bpomuaa nuTua pas3daBnaeTca, 4To
CHUXaeT ero norioLamLLylo crnocobHOCTb, PaCTBOP CTaHO-
BUTCA cnabbiM. 3aTemM Hacoc pacTBopa rnepekadyvBaeT cna-
Oblli pacTBOP B reHepaTop, rae npoucxoauT ogHoCTaaunHoe
KOHLEHTpMpOBaHMe pacTBopa 6poMuaa nuTnsa ona ucnape-
HUA npenBapuTenbHO abcopbupoBaHHOW BoAbl. YacToTHO-

perynMpyemblii NpuMBOA, Hacoca pacTBopa aBTOMaTUYEeCKMU
noanepXvBaeT ONTUMAasbHbIN MOTOK PACTBOPA K reHepaTopy
Ha Bcex pexumax paboTbl ons obecnevyeHns MakCrUManbHOM
aHepreTnyeckon adpdekTuBHocTu. Cnabbii pactBop LiBr
(HM3KOW KOHLIEHTPAUMN) CHavYana nogaeTca B reHepartop, rae
OH HarpeBaeTCcs M NpeBpaLLaeTCcs B KPENKnii pacTBOp BbICO-
KO KOHUEHTPpauum 3a CHET BbiNapBaHMA U3 HEro BOASHOIO
napa npuv NoMoLuM TennaoTkl OT napa, NocTynawLwero n3 Te-
nJaoueHTpann nnu naporeHeparopa. BogaHon nap xnapareH-
Ta n3 reHepartopa nocTynaeT B KOHAEHCATOP AS1s OXIaXAEHUS
1 KOHAeHcaumn. 3ateM xnagareHT BO3BpaLlaeTcs B ucnapu-
Tenb ANns BO30OHOBNEHUS paboyero umkna. [ns otsona Te-
NiaoThl, BbIAENSAOWENCA NP KOHAEHCALMM BOASIHbIX MapoB
xnajareHta B KOHAEHcaTtope 4uianepa, WCMNosb3yeTcsl OX-
naxzaarouias Boga oT rpagupHu, KOTopas cHavana Hanpasss-
eTcs B abcopbep Onsa nornolleHns tTennoTel abcopbumn. U3
abcopbepa oxnaxpawllas Boaa NogaeTcs B KOHOAEHCcAaTop.
[ns noBbileHNs 9HepreTnyeckor 9OPEKTUBHOCTU LMKIA OX-
naxaeHus cnabblii pacTBOP HaNPaBAsSeTCs B TEMJI00OMEHHMK
ONs NpefBapuTeIbHOro HarpeBaHus Kpenkmum pacTBOPOM U3
reHepaTopa. Cnabbiii pacTtBop abcopbeHTa AOMNONAHUTENBHO
HarpeBaeTCsl B NapOBOM HarpesaTene, UCNnosb3ys TEM0TY OT
oTpaboTaHHOro napa B reHepaTope.

Bxop napa

|

Bbixop,
oxnaxpgatoLien
BOAbI

[eHepaTop

Bbixog,
oxnaxaeHHom
BOAbI

<=

Bxon
OXJTAXOEHHOWN
BOAbI

-

SIS

_ VicnapuTens .

- ABcopGep -

PekynepaTop

Bbixog,
KOHOeHcaTa

<

XnapareHt
Map xnaparexHTa
Cnabblii pacTBOp

Kpenknii pactsop

Bxon, 1 L

oxnaxgaroLen
BOAbI

—r

OxnaxpgeHHas Boaa
Hacoc
pactBopa LiBr

Hacoc
xfagareHTa

Oxnaxpatowias soga
Map
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abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

CXEMA OBBA3KHN YUJIJIEPA

oXJTaXAEeHHON

K noTpebutento

YcTaHoBka 06paboTku BO3ayxa

® O

PacluvpuTtesnbHbli 6ak

JINHWUS noannTKM

BosayLwHblin knanaH

Pacxopomep

Hacoc

AunddepeHumancHbiii

BOAB! KnanaH

¥ OXNaXAEHHON
Ef BOAObI

1 1 =

MopaioLwmii KonnekTop MpreMHbI KONNeKTop

Bce BHellHee 060pyaoBaHMe, KpoMe perynmpyoLero kiana-
Ha napa, oTobpaxeHHoe 3a npeaenamy NyHKTUPHOW IMHUU, He
BX0AuMT B nocTaBky ABXM.

1.

OnucaHue coeauHeHuin 1 guameTpoB Tpyd ABXM npwu-
BEJEHO Ha OTAENbHbIX 3aBOACKUX YepTexax 1 B Tabnmuax
C TeXHW4eckor cneuudukaumen, npenocraBnsemMblx OT-
0EesIbHO NOL, KOHKPETHbIN MPOEKT.

O6bLEMHO-NNAHNPOBOYHOE PeLLEeHNe Mo pPasMeLLLEeHNI0 OC-
HOBHOI0 060PYAOBAHNSA Y HACOCOB OXJTAXKAEHHOWN 1 OXaXx-
nawulen Boapl onpepensaetca npoektom. O6opyanoBaHue
He O0/PKHO HaxoAuTbCs Nog AaBfieHneM, KOTopoe NpeBbl-
wasno 6bl pacyeTHOe AaBrieHne B KaKOM-11MO0 KOMNeKkTope.

PekomeHaoBaHO yCTaHaBAMBaTb HACOChbl OXnaxgaemon/
OXNIaXOEHHOM BOAbI C y4eTOM pesepsa. [peanoytutensHo
YCTaHOBUTb OTAENbHbIE HACOCH! OXJIAXAEHHOM BOObI N OX-
naxpaoLwen Boabl AN1si KaXA0ro yunnepa.

Ana obecneyeHnss KOHTPONA Ka4yecTBa OxnaxaaloLlen
BOAObl pekoMeHayeTCcd YyCTaHOBUTb CUCTeMy BOoAonoaro-
TOBKU rpagupHU.

YctaHoBMTE PUIbLTPLI Ha TPYGOMNPOBOAAX OXJIaXAEHHOW,
oxnaxJatower Boabl 1 nogaym napa.

[ns npoBeneHnsi TeXHNYEeckoro 06CyX1BaHUS 1 NPOBEP-
K1 060pyLOBaHNS yCTaHOBUTE cneayowee o6opynoBaHme
Ha BCEX BMYCKHbIX/BbIMYCKHbIX TPYGOMPOBOAAX OXNaXKaeH-
HOW, OXnaxaaioLLen Boabl 1 nogaqv napa, a Takxke 3anop-
Hbl€ BEHTUIN:

— YcTaHoBMTE TEPMOMETPbLI I MAHOMETPbI Ha BCEX BIyCK-
HbIX/BbIMNYCKHbIX TPYGOMNPOBOAAX OXNaXKOEHHOM, oXnax-
Jaiouleri Boabl 1 Tpy6onpoBoae nogayy napa v otsoga
KOHOEHcaTa,;

— YCTaHOBUTE BO3AYXOOTBOAYMKU Ha KaxAbli TPy6onpo-
BO/L, OXJIXOEHHON, OXNlaxaaloLwen BoAbl B BEPXHUX TOY-
Kax cucTemMbl TPYGONPOBOJOB;

— YcTaHOBUTE [pEHaXHble BEHTUIN B CaMON HUKHEN
TOYKE MeXay 3anopHbIMU KianaHamu OXaxXOeHHOWN,

@D %
t
JpeHax
Bbixon, 3awwura ot
oxnaxgatoLLlen Boabl T nepenvea
ABCOPEBLIMOHHbBIN YNIIIEP

_ HADAPE _ Perynupyiownii - 4
| | KnanaH nogayn napa
} Py | Otson
| KOHAeHcaTa T

epmocTa

} A | Bxopn napa =0 pmocrar
| ] i MaHomerT
| | BbIxoa oxnaxaeHHov Boabl Pacxonomep % . P
I | epMOoMeETp
| | i
| | BXO,D, XNaXO0EeHHOU BOObI % 2_)(0',1050'7] KnanaH
|
| | - ]
| | Bxon % 3-x040B0M KnanaH
L J OXNaxaaloLLei Boabl Hacoc 71 ®unstp

77777777 oxnaxparoueit <t 3anopHbiii BeHTUNb

BOAb!
e ®® @ 0 KoHpeHcaTooTBOAHMK

oxNaxjalolen Boabl, napa M YUNepoM; OpeHaxHble
BEHTUNN AOMKHbI OblTb MOAKMOYEHbI K APEHAXKHOMY TPY-
6onposoay;

— YcTtaHoBuTe BeHTMAM PT 112" mexay 3anopHbIM Knana-
HOM 1 BCEMW BMYCKHbIMW/BbINMYCKHbIMK TpybonpoBoaa-
MW BCEX KOHTYPOB Asisi o6ecrneyeHns Monku Tpybonpo-
BOZOB.

Perynupytowmii knanaH nogayv napa (C an1eKTpuyecKnm
I'IpVIBO)J,OM) BXOOUT B KOMMJEKT NOCTaBKM U NpeacTtaBngaeT
cob6om 2-xoooBoi knanaH. OgHako, ero Heo6xoaumMo ycTa-
HOBUTb HenocpeacTtBeHHO Ha MeCTe YCTaHOBKU MallUHbI.
MpuBopa, ynpasnsieT knanaHoM Takum obpasom, 4Tobbl pe-
rynmpoBaTb noga4vy BOOASAHOrO napa B COOTBETCTBUM C Tpe-
OyeMoi1 TEMNIOBOWN Harpy3Kou.

Monb3osarens

Ethernet

Ethernet RS-485

s

WEB Server

T A=

KOHTpOnep KOHTpONnep
Siemens Siemens

WHTepHeT

KOHTpONnep
Siemens

Cuctema MoHUTOPUHIa paboTbl Yunnepa ocHoBaHHas Ha WEB Server,
nosBosnstoLlas paboTaTte kak 4epe3 MHTEPHET Tak U C JIOKaSIbHOro KOMMbloTepa



LUC-SW

ABYXCTYNEHYATbI ABCOPBLMOHHbIWA YUJIJTIEP HA NAPE

= X0nogonpou3BoamnTeNbHOCTb, KBT
352-5274

B /ICTOYHMK TENSIOBON 3HEPTUN
BopgsHoi nap ¢ paBneHnem
Ao 5 6ap

MonHas aBTOMaTM3aLMs NOCPEACTBOM NPOrpaMMrpyemMoro
JIOrMYECKOro KoHTpoiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbiMu ModBus.
LiBeTHast ceHcopHas naHesib oneparopa, PacnonoXeHHas
Ha nuueBor naHenu wkada ynpasneHus. NonHOCTbIO
pycudunumnposaHa

OcobGeHHOCTH B CneumanbHas KOHCTPYKLMSA OCHOBHbIX 3/IEMEHTOB
no3BonsieT 6ecnpenaTCTBEHHO NPON3BOANTL
obcnyxnBaHue yunnepa

B B03MOXHa NOoCTaBKa Ymniepa HeCTaHAapTHbIX rabapuTos
(Noa, KOHKPETHbIE YCNoBUS 00bEKTA)

B B kayecTBe UCTOYHMKA TEMNOBOMN SHEPTUN NPUMEHSAETCS
BOOSIHOW nap
B DKOMOrM4ecku YUCTbI XnagareHT — BoAa

= Huskuii ypoBeHb Liyma v Bubpaumm = Bo3MOxHa NOCTaBKa Yninepa B pa3oGpaHHOM BuIe

B [lonHas aBToMaTmM3aums, ynpasieHne ¢ NOMOLLbIO
MUKPOMNPOLLECCOPHOro KOHTPosiepa Siemens ¢ MpuMmepbl BO3MOXXHbIX UCTOYHUKOB TEMJIOBOW 3HEprum
CEHCOPHbIM AUCTIIEEM m [aposas Typ6uHa TOL|

B [loggoepxaHue onTUMasnbHOW NMPON3BOAUTENILHOCTM MPKU ® [lapoBsas KoTeNnbHas
YaCTMYHOW Harpyske B TexHONormyeckuin npouecc

PacnonoxxeHne KOMMNOHEHTOB
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1 — KoHAeHcaTop; 2 — naHenb ynpaeneHus; 3 — BbIxo, KOHAEHcaTa; 4 — BbICOKOTEMMNEPATYPHbIN reHepaTop; 5 — HM3KOTEMMNepPaTypHbI reHepaTop; 6 —
BbIXO[, OXNlaxaatoLet Boapl; 7 — ncnaputenb; 8 — BbIXoA, OXaxaAeHHOoM Boabl; 9 — BxoA, oxnaxaeHHol Boapl; 10 — cmoTpoBoe cTekno abcopbepa; 11 — Hacoc
abcopbeHTa; 12 — abcopbep; 13 — Hacoc xnagareHTa; 15 — BakyyMHbI HACOC; 16 — BXOA, oxnaxaatoLwen Boasl.

@ LESSAR Prof 060pyA0BaHNE AN CUCTEM XON0A0CHAGKEHUS




abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

LUC-SW

50

X0n04,0MpPON3BOANTENIBHOCTL kBT 352 422 527 633 738 844 i 985 1125 1266 1407 1582 1758
TemnepaTypa Ha BXOAEe/Ha BbIxoge ‘C 12/7
OxnaxpaenHas | Pacxon sofsl M3/4 60 73 91 109 127 145 169 194 218 242 272 302
Bona Mmapaennyeckoe ConpoTuBIeHne kMa 55 57,9 74,6 79,5 73,6 72,6 53 52 56,9 59 50 53
MoaknioyeHve (Bxoa,/BbIXOA) MM DN100 DN125 DN150 DN200
Temnepatypa Ha BXOAe/Ha BbIXOAe ‘C 32/375
Oxnaxgpaiowas | Pacxos Bossl M3/4 100 120 150 180 210 240 280 320 360 400 450 500
BoAa Fvapaenuyeckoe CONpoTUBIEHNE kMa 87,3 89,3 102 106 105 109,9 87,3 84,4 86,3 85,3 82,4 84,4
MopknioyeHve (BXon,/BbIXOL) MM DN125 DN150 DN200 DN250
[Jasnenue Ha Bxoze MMa 0,8
Pacxop napa Kr/4 440 528 | 660 792 924 1056 1232 1408 1584 1760 : 1980 2200
Map MogaknioyeHuve (Bxon) MM DN50 DN65 DN80
JuvameTp natpybka KoHaeHcaTa MM DN25 DN40
MoaknioyeHve knanaHa MM DN40 DN50 DN65
OnekTponuTaHme &/B/Ty 3/400/50
Hacoc xnapareHta kBT 0,3 0,4
Hacoc pacTsopa LiBr kBT 2 2,4 : 3,2
Eg'szgfbemaﬂ BakyyMmHbIin Hacoc kBT 0,4
Manens ynpasnexnus kBT 0,2
O6wasn kBT 2,9 3,4 4,2
Cwuna Toka A 9,5 10,6 12,6
AnvHa MM 2597 3680 3708 4734 4776 4880
Mabaputbl LLvipuHa MM 1389 1652 1735 1954
BeicoTta MM 2200 2250 2450 2600
Macea TpaHcnopTHas K 3800 3900 4900 5200 5900 6400 7400 7800 9600 { 10100 { 11600 | 12000
Pabouas Kr 4200 4400 5500 5800 6700 7200 8400 8900 | 10900 | 11500 { 13300 | 13800
PaccTosaHue ans 3ameHsl Tpyo MM 2400 3400 4500
LUC-SW 560 630 700 800 1000 1100 1200 1300 1400 1500
X0noaonpon3BOAUTENILHOCTL kBT 1969 2215 2461 2813 3165 3516 3868 4220 4571 4923 5274
TemnepaTypa Ha BXOAEe/Ha BbIxoae ‘C 12/7
Oxnaxpenas | Pacxon Boasl M3/4 339 381 423 484 544 605 665 726 786 847 907
BOOA 'mapasnMyeckoe ConpoTUBIEHNE kMNa 41,2 56,9 75,5 56 75,5 99 65,7 84,4 105 85,3 104
MopaknioyeHve (BXoa,/BbIXOL) MM DN200 DN250 DN300 DN350
TemnepaTypa Ha BXOAg/Ha BbIxoae °C 32/37,5
Oxnaxpaiowas | Pacxon Bossl M3/4 560 630 700 800 900 1000 1100 1200 1300 1400 1500
BoAa Mmapaennyeckoe ConpoTueieHne kMa 66,7 91,2 121,6 86,3 117,7 155 109 138,3 172,7 137,3 164,8
MopaxknioueHve (Bxoa,/BbIX0m) MM DN300 DN350 DN400 DN450
JlaBneHue Ha Bxoae MMa 0,8
Pacxop napa Kr/4 2464 |+ 2772 | 3080 3520 | 3960 | 4400 4840 5280 | 5720 | 6610 6600
Nap MopknioyeHve (Bxopn,) MM DN100 DN125 DN150
JvameTp natpybka koHaeHcaTa MM DN50 DN65 DN80
MoaxnioyeHue knanaHa MM DN80 DN100 DN125
OnekTponuTaHne &/B/Ty, 3/400/50
Hacoc xnapareHta kBT 0,4 I 1,5
Hacoc pactsopa LiBr kBT 5,5 7,5
Egr:g:fbemaﬂ BakyyMmHbIli Hacoc kBT 0,4 0,75
MaHens ynpasneHus kBT 0,2
O6uwasn kBT 6,5 7,6 10
Cwuna Toka A 18,6 21 30,8
JOnvHa MM 4998 5540 6038 5644 6142 6667 6293 6818 7318 6860 | 7360
Mabaputbl LLvpuHa MM 2180 2606 2829 3250
BeicoTa MM 2900 3350 3450 3650
Macea TpaHcnopTHas Kr 16100 { 17500 | 18900 i 21100 | 23700 { 26200 | 28700 { 31300 | 33800 ;| 36400 : 38900
Pab6oyas K 18700 { 20300 | 21800 | 24500 : 27400 { 30400 | 33400 | 36400 | 39400 | 42300 : 45300
PaccTosHue ans 3ameHbl Tpy6 MM 4500 5200 5700 5200 5700 6200 5700 6200 6700 6200 6700

MpumeyaHusa
m MakcrmanbHoe 3Ha4YeHve AaBneHns B CTaHAaPTHOM UCMONHEHNUM AN OXNaxaeHHoR/oxnaxaaowein soas — 1 MIMa. Beicokoe gasnexune ot 1,7 o 2 MMa (cneunanbHoe NCNoNHEHME).
m KoadduumeHT 3arpasHenuns ans abcopbepa/konaeHcatopa — 0,044 m2-°C/kBT, ana ucnapwrens/reHepatopa — 0,018 m2-°C/kBT.

m CraHgapTHble napameTpbl UCTOYHKKa nuTaHna — 3 ¢, 400 B, 50 'u; BO3MOXHO pasnnMyHoe ncnonHeHne no HanpsbkeHnto — 220, 380, 440 v 460 B.



LUC-SW

NPUHUUN PABOTbl ABCOPBLIMOHHOIO YNJIJIEPA LUC-SW

JByxcTyneH4aTblii aBCOPOLMOHHbIN Ynep Ha nape CoOCTOUT U3
vcnaputensi, abcopbepa, KoHOEHCATOpa, BbICOKOTEMMEPATYpP-
HOrO 1 HU3KOTEMIMEPATYPHOro reHepaTopoB, TEMNI00OMEHHIKOB
pacTBopa, NapoBOro HarpesaTens pacTBopa, HACOCOB XJaaa-
reHta n abcopbeHTa (pacteopa), CMCTEMbI NPOAYBKU, CUCTEMBI
yrnpaBfieHns 1 BcrioMoraTesnbHoro obopynoBaHus. B pexume
oxnaxaeHus Yunnep paboTaeT B YCOBUSX BakyyMa, XiiagareHT
(BOOQ) KMAUT NPU HN3KOM Temneparype, 0TBOAS TEMJIoTy OT OX-
naxaaemoi BoAbl, LMPKYNupytoLLeii B Tpybax ncnapurens. Kune-
HWe xnajareHTa B ucrnaputene npy 00blYHbIX Paboymrx yCroBmSX
nponcxoaut npumepHo npu 4 °C. Hacoc xnagareHTa ucnonb3yeT-
cs ons pasbpbi3rMBaHms xnagareHTa (Boga) ¢ nomMoLLbio hopcy-
HOK Ha TPyObl CrapuTens s ynyyweHns TennoooMeHa.

[Ons obecneyeHns HENPEepbIBHOCTM Mpouecca OXaxaeHus
napsbl xnagareHTa omkHbl abcopbupoBaTbes (MOraowaTbes) B
abcopbepe. [Ans abcopbrpoBaHms BOASAHbIX MAPOB UCMONb3Y-
eTcsa pactBop 6pomMumaa NUTUS, MMEIOLLIMIA BbICOKYIO MOrioLLa-
loLLyto cnocobHocTb. B npouecce abcopbrpoBaHnst BOASIHbIX
napoB pacTBop GpomMuaa NnUTus pa3baBnseTcs, YTO CHUXaeT
ero noroLaioLLyto cnocobHOCTb, PACTBOP CTAHOBUTCS cna-
ObiM. 3aTeM HacoC pacTBopa nepekaymBaeT cnadbiii pacTBop
B reHepaTopbl, rAe NpPoucxoauT 2-CTaAMAHOE KOHLEHTPUPO-
BaHMe pacTBopa GpoMuaa nutus OJis ucnapeHus npeasapu-
TenbHo abcopbupoBaHHOV BoAbl. YaCTOTHO-pErynmpyembiii
npuBOJA, Hacoca pacTBOpa aBTOMAaTUYECKN NOSAEPXMBAET On-
TUMaJsIbHbIN NOTOK PACTBOPA K reHepaTopam Ha BCEX pexmnmax
paboTbl ons obecneyeHnss MakCUMaslbHOW SHEPreTUYEeCKON
adpdekTnBHocTU. Cnabhblii pactBop LiBr (HM3KOM KOHUEHTpa-
L1MM) cHayana NnoAaeTcs B BbICOKOTEMIMEPATYPHEIN reHepaTop,
re OH HarpeBaeTCs 1 NPEBPALLAETCS B MPOMEXYTOYHbIN pac-

leHepaTop
Bbixoa

oxnaxpatouiei
BObI

R ]

HM3KOTEMMEPATYPHbIN

TBOpP (CpenHen KOHLEHTPpaLmMKn) 3a CYET BbiMapuBaHUS U3 HEFrO
BOASIHOrO napa npv NOMOLLM TeNIOThl OT Napa, NoAaBaeMOro
M3 TEMIOUEHTPann unnm naporeHepartopa. [MpoMeXyTo4HbIN
pacTBOp (CpenHen KOHUEeHTpaLumMmn) NoCTynaeT U3 BblICOKOTEM-
nepaTypHOro reHeparopa B HU3KOTEMMNEPATYPHbI FreHepaTop,
roe OH BHOBb HarpeBaeTcsl BOASIHbIMWU MapamMu XnafareHTa,
MOCTynaloWMMM 13 BbICOKOTEMMNEPATYPHOro reHeparopa, u
rnpesBpawaeTca B KpPenkmin (KOHLEHTPUPOBAHHbLIN) pPacTBop.
BopasiHo nap 13 MexTpybHOro NnpocTpaHCTBa HU3KOTeMNepa-
TYPHOro reHepartopa, BMeCTe C BOASHbIM NMapoM n3 TpyobHOW
30Hbl HM3KOTEMMEPATYPHOr0 reHepaTopa MOCTYyNaeT B KOH-
JeHcaTop AN oxnaxaeHns n KoHaeHcaumn. 3atemM xnagareHT
BO3BpALLAEeTCa B Ucnaputenb A BO306HOBNEHNA paboyvero
umkna. Ans orBoga TennoThbl, BbIAENSIOLWENCS NPU KOHOEH-
cauum BOASHBbIX MApOB xJjlafareHTa B KOHOEHcaTope yuine-
pa, ncnonb3dyeTcs oxnaxaalowasa Boaa oT rpaampHu, KoTopast
cHavyana HanpasnsieTcs B abcopbep 419 NornoweHns TennoTbl
abcopbuun. N3 abcopbepa oxnaxaawollas Boaa noaaeTcs B
KOHAeHcaTop. Onsa noBbIWEHUS SHepreTnyeckon adbdekTrs-
HOCTW LKA OXNaXAEHWSI PACTBOP CPEAHEN KOHLLEHTPALMN 13
BbICOKOTEMMEPATYPHOr0 reHepaTopa nocTynaeT B BbICOKOTEM-
nepaTtypHbIii TENI00OMEHHUK A1 AOMOSHATENBHOIO HarpeBa-
HUs cnaboro pacTBopa, OAHOBPEMEHHO oxnaxaasce. Mpexae
yem noctynutb B abcopbep ans BO30OHOBNEHMS paboyero
UMKNa, KPEenKui pacTBOp U3 HM3KOTEMMEepPaTypHOro reHepa-
TOpa HarnpaensieTCa B HU3KOTEMIMEPATYPHbI TEMI00OMEHHUK
On9 npeaBapuTenbHOro HarpeeaHus cnaboro pactesopa. Cna-
Oblli pacTBOpP abcopbeHTa AOMONHUTENbHO HarpeBaeTcs B na-
POBOM HarpeBartesie, UCMOosb3ys TEMNOTYy OT OTPpaboTaHHOro
napa B reHepartope.

FeHepatop
BbICOKOTEMMEPATYPHBbIN

Bxopn napa

0

KongeHcatop

Boixog,
oxnaxaeHHon
BOAbI

S

Bxon
OXNaX/AEHHOW
BOAbI

—

Mcnépmenb Abcopbep

XnapareHt

Map xnaparexHta

Bbixon
KOoHOeHcaTa

Cnabuiii pacteop

Hacoc
pacTtBopa LiBr

Hacoc
xnagareHta

MpomexyTo4HbI pacTBop
Kpenkuii pactBop
OxnaxpaeHHas Boga
OxnaxpatoLas Boga

Map

Y P

HuskoTtemn.
= TennoobMeHHUK

NN
BeicokoTemn.
Tenn006MeHHUK

Pekynepatop

Bxop,
oxnaxpatouei
BOAbI

060pyOoBaHMe 4N CUCTEM X01000CHAGXEHNS




abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

CXEMA OBBA3KHN YUJIJIEPA

oxXJTaXAEeHHON

K noTpebutento

YcTaHoBka 06paboTku BO3ayxa PacLuvpuTtesnbHbIi 6ak
1

JInHWs noannTKM

BosayLwHblin knanaH

Pacxopomep

Hacoc

AnddepeHumanbHblin

BOAB! KnanaH

OXJTaxXAEeHHON
Ef BOAObI

N e e

MopaioLwmii KonnekTop MpreMHbI KONNEKTOP

Bce BHellHee 060pynoBaHMe, KpOMe PerynmpyroLLero kiana-
Ha napa, otobpaxeHHoe 3a npenenamMmm NyHKTUPHOM JINHUK, He
BXOANT B nocTaBky ABXM.

1.

OnucaHue coeamHeHnin n anameTpoB Tpyd ABXM npuse-
LEeHO Ha OTAEeNbHbIX 3aBOACKNX YepTexax 1 B Tabnmuax c
TexHnyeckom cneumbunkaumen, npeaocTaBasemMblX OTAe b-
HO N0, KOHKPETHbIN MPOEKT.

O6bEMHO-MNAHMPOBOYHOE PELUEHNE MO Pa3MEeLLEHUIO
OCHOBHOro 060pYy#OBaHMUS M HACOCOB OXJIAXAEHHOWN U
oxnaxnaawlen Boabl onpeaenserca npoektom. Obopy-
[OBaHMe He OO/KHO HaXOAUTbCA Mo AaBieHUEM, KOTO-
poe npesbilano 6bl pacyeTHoe AaBfieHne B KakoM-nbo
KONNeKTope.

PekomeHpoBaHO ycCTaHaBnMBaTb HACOCbl OXnaxgaemorn/
OXNIaXOEHHOM BOAbI C y4eTOM pe3epsa. [peanoytutensHo
YCTaHOBUTb OTAEJIbHbIE HACOCHI OXJIXKAEHHOM BOAbI U OX-
naxgpatoLlen Boabl 4f1si KaXA0ro yunnepa.

Ons obecrneyeHNss KOHTPONS KayecTBa OXNaxXIatoLLein
BOJbl PEKOMEHAYETCS YCTaHOBUTb CUCTEMY BOLOMOArO-
TOBKM FrpaaupHMU.

YctaHoBUTE GUABLTPLI HA TPYOOMPOBOAAX OX/TaXKAEHHON,
oxnaxgaroLen Bogsl 1 noga4dn napa.

[na npoBeaeHns TEXHUYECKOro 06Cny>XMBaHUS 1 NPoBep-
K1 060pya0BaHMS YCTAaHOBUTE cneaytollee o6opynoBaHme
Ha BCEX BMYCKHbIX/BbIMYCKHbIX TPYOOMNPOBOAAX OXNaXaeH-
HOWN, OXxNaxaaloLen BoAbl U NOAa4Yn napa, a Takke 3anop-
Hble KianaHbl:

— YCTaHOBUTE TEPMOMETPbLI 1 MAHOMETPbI Ha BCEX BIMYCK-
HbIX/BbIMYCKHbIX TPYOOMNPOBOAAX OXNTaXAEHHOWN, OXJlaXx-
Jaiollein Boabl 1 TpybonpoBoae nogayn napa 1 otsoaa
KOHAEeHcaTa.

— YcTaHoBUTE BO3AYyXOOTBOAYMKM Ha KaxAblii TPybomnpo-
BO/L, OXJIXEHHON, OXNlaxaaloLen BoAbl B BEPXHUX TOY-
Kax CMCTeMbl TPYOONPOBOA0B.

GO Sy
t
JpeHax
Bhbixon, 3awwmra ot
oxnaxzaaroLlei Boabl T nepenvea
ABCOPBLIMOHHbIN YUNITEP

_ HANAPE _ PerynpyloLuit o !
| j‘ KnanaH nogayn napa
} Py | Oteon
| KOHAeHcaTa T

epmocTa

} A | Bxopn napa = pmocrar
| ] i ManomerT
| | Bbixoa 0xnaxaeHHov BoabI Pacxonomep % . P
I | epMoMeTp
| | i
| | BXO,El XNaXAeHHOU BOAbI % 2_)(0',1050“ Knanau
|
| | - "
| | Bxon % 3-xop0B0M knanaH
L J OXNaXAAloLLENR BOAb! Hacoc 71 ®unstp

77777777 oxnaxnarouiei <t 3anopHbiii BeHTUNL

BOAb!
e ®® @ 0 KoHpeHcaTooTBOAHMK

— YCTaHOBUTE APEHAXHbIE BEHTUIN B CaMOW HUXHEN
TOYKE MEXAy 3arnopHbIMW KianaHamu OXNaXOeHHON,
oxnaxpgarouwen BoApl, Napa u 4YninepoM; OPEHaXHbIe
BEHTUN AOJIKHbI OblTb NOAKTOYEHBI K APEHAXKXHOMY TPY-
6onposonay.

— YcTtaHoBuTe BeHTMAM PT 112" mexay 3anopHbIM Knana-
HOM 1 BCEMW BIMYCKHbIMW/BbIMYCKHbIMM TPyOONpoBoaa-
MW BCEX KOHTYPOB Asisi o6ecrneyeHns Mok Tpybonpo-
BO/MOB.

Perynupytowmin knanaH nogayv napa (C anekTpuyecKnm
I'IpI/IBO,D,OM) BXOOUT B KOMIJIEKT NMOCTaBKM U nNpeacTtaBngaeTt
cobom 2-xoooBoi knanaH. OgHako, ero Heo6xoauMo ycTa-
HOBUTb HENocpeacTBeHHO Ha MeCTe YCTaHOBKU MallWHbI.
MpuBoa, yrnpasngeT KnanaHoMm Takum ob6pasom, 4Tobbl pe-
rynmpoBatb nogadyy BOAAHONO napa B COOTBETCTBUM C Tpe-
OyeMoi1 TEMNI0BOWN HAarpy3KOo.

Monb3osarens

Ethernet

Ethernet

RS-485

IS

W — W

KOHTpONNep KOHTpONNEp
Siemens Siemens

WEB Server

Wntepret

KOHTpONNEp
Siemens

CucTtema MoHUTOpUWHra paboTsl Ymniepa ocHoBaHHas Ha WEB Server,
noasonsiolias paboTtaTs kak Yepea MHTEPHET Tak 1 C JI0KaflbHOro KoMMbloTepa



LUC-SWH

ABYXCTYNEHYATbI ABCOPBLIMOHHBIWA YUJINEP HA NAPE (BbicOKO3(hdEKTUBHDIIA)

OcobeHHOCTH

B B kayecTBe UCTOYHMKA TEMNOBOMN SHEPTUN NPUMEHSAETCS
BOOSIHOW nap

B DKOMOrM4ecku YUCTbI XnagareHT — BoAa

B Hun3knin ypoBeHb LLymMa 1 BUGpaLmm

B [lonHas aBToMaTmM3aums, ynpasieHne ¢ NOMOLLbIO
MUKPOMNPOLLECCOPHOro KOHTPosiepa Siemens ¢
CEHCOPHbIM AUCTIIEEM

B [loggoepxaHue onTUMasnbHOW NMPON3BOAUTENILHOCTM MPKU
4YaCTUYHOW Harpyske

PacnonoxxeHne KOMMNOHEHTOB

= X0nogonpou3BoamnTeNbHOCTb, KBT
352-5274

B /ICTOYHMK TENSIOBON 3HEPTUN
BopgsHoi nap ¢ paBneHnem
oT 3 no 8 6ap

MonHas aBTOMaTM3aLMs NOCPEACTBOM NPOrpaMMrpyemMoro
JIOrMYECKOro KoHTpoiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbiMu ModBus.
LiBeTHast ceHcopHas naHesib oneparopa, PacnonoXeHHas
Ha nuueBor naHenu wkada ynpasneHus. NonHOCTbIO
pycudunumnposaHa

®  CneumanbHasi KOHCTPYKLMS OCHOBHbIX 9IEMEHTOB
no3BonsieT 6ecnpenaTCTBEHHO NPON3BOANTL
obcnyxnBaHue yunnepa

B B03MOXHa NOoCTaBKa Ymniepa HeCTaHAapTHbIX rabapuTos
(Noa, KOHKPETHbIE YCNoBUS 00bEKTA)

B Bo3aMmoxHa nocTtaeka yuninepa B pazobpaHHOM BUAe

an/IMepbl BO3MO>XHbIX UCTOYHUKOB TEMNJIOBOW SHeprum

®  [lapoBas TypbuHa TOL,
B [lapoBas KOTefibHada
B TexHONormyeckuin npouecc
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1 — KoHAeHcaTop; 2 — naHenb ynpaeneHus; 3 — BbIxo, KOHAEHcaTa; 4 — BbICOKOTEMMNEPATYPHbIN reHepaTop; 5 — HM3KOTEMMNepPaTypHbI reHepaTop; 6 —
BbIXO[, OXNlaxaatoLet Boapl; 7 — ncnaputenb; 8 — BbIXoA, OXaxaAeHHOoM Boabl; 9 — BxoA, oxnaxaeHHol Boapl; 10 — cmoTpoBoe cTekno abcopbepa; 11 — Hacoc
abcopbeHTa; 12 — abcopbep; 13 — Hacoc xnagareHTa; 15 — BakyyMHbI HACOC; 16 — BXOA, oxnaxaatoLwen Boasl.

@ LESSAR Prof 060pyA0BaHNE AN CUCTEM XON0A0CHAGKEHUS




abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

LUC-SWH

50

X051040MpPON3BOANTENBHOCTD kBT 352 422 527 633 738 844 | 985 1125 1266 1407 1582 1758
Temnepartypa Ha BXOAE/Ha BbIXOAe ‘C 12/7
OxnaxgeHHast | Pacxon Boapl Mm3/4 60 73 91 109 127 145 169 194 218 242 272 302
BOoAa Fvapaenuyeckoe ConpoTuBIeHne kMa 54,9 57,9 74,6 79,5 73,6 72,6 53 52 56,9 58,9 50 53
MoaknioyeHve (Bxoa,/BbIXOA) MM DN100 DN125 DN150 DN200
Temnepatypa Ha BXoAe/Ha BbIXOAe °C 32/37,2
Oxnaxpaiowas | Pacxon soapl M3/4 100 120 150 180 210 240 280 320 360 400 450 500
BOOA Mmpopaenuyeckoe ConpoTuBieHe kMa 87,3 89,3 102 106 105 109,9 87,3 84,4 86,3 85,4 82,4 84,4
MopknioyeHve (BXxon,/BbIXOL) MM DN125 DN150 DN200 DN250
JlaBneHve Ha Bxoae MMa 0,8
Pacxop, napa Kr/4 390 468 | 585 702 819 936 1092 1248 1404 1560 | 1755 1950
MNap MoaknioyeHve (Bxopn,) MM DN50 DN65 DN80
JunameTp natpy6ka koHAeHcaTa MM DN25 DN40
MoaxnioyeHue knanaHa MM DN40 DN50 DN65
OnekTponutaHve d/B/Iy, 3/400/50
Hacoc xnagareHTa kBT 0,3 0,4
Hacoc 1 pacTtsopa LiBr kBT 2 2,4 3,2
Motpe6nsiemas | Hacoc 2 pacteopa LiBr kBT 0,3 0,4
MOLLHOCTb BakyyMHblIli HACOC kBT 0,4
Manens ynpasnexnus kBT 0,2
O6uwasn kBT 3,2 3,8 4,6
Cuna Toka A 11,1 12,2 14,2
JOnuna MM 2597 3680 3708 4734 4776 4880
Mabaputbl LLvipuHa MM 1420 1652 1735 1954
BeicoTa MM 2200 2250 2450 2600
Macca TpaHcrnopTHas K 4000 4100 5100 5200 5900 6100 7300 7600 9600 9900 | 11500 | 11900
Pabouas Kr 4400 4600 5700 5800 6700 7000 8300 8700 | 10900 | 11300 { 13200 | 13700
PaccTosHve ans 3ameHsl Tpyo MM 2400 3400 4500

LUC-SWH

1100

1200

XonononponsBoauTeENbHOCTb kBT 1969 2215 2461 2813 3465 3516 3868 4220 4571 4923 5274
Temnepatypa Ha BXOAge/Ha BbIXOAe ‘C 12/7
OxnaxpenHas | Pacxon Boppl M3/4 339 381 423 484 544 605 665 726 786 847 907
Bona Mmapaennyeckoe ConpoTuBIeHne kMa 41,2 56,9 75,5 55,9 75,5 99,1 65,7 84,4 105 85,3 104
MopaknioyeHve (BXoa,/BbIXOL) MM DN200 DN250 DN300 DN350
TemnepaTypa Ha BXOAEe/Ha BbIxoae ‘C 32/37,2
Oxnaxnaiowas | Pacxon soapl M3/ 560 630 700 800 900 1000 1100 1200 1300 1400 1500
BOAa Fvapaenuyeckoe ConpoTuBeHne kMa 66,7 91,2 121,6 86,3 17,7 155 108,9 138,3 172,7 137,3 164,8
MopaxnioyeHve (Bxoa,/BbIXom) MM DN300 DN350 DN400 DN450
JlaBneHue Ha Bxoae MMa 0,8
Pacxop, napa Kr/4 2184 2457 | 2730 3120 3510 3900 4290 4680 5070 5460 5850
Map MopknioyeHuve (Bxon) MM DN100 DN125 DN150
JvameTp natpybka koHaeHcaTa MM DN50 DN65 DN80
MopknioyeHve knanaHa MM DN65 DN80 I DN100
OnekTponutaHve d/B/I'y, 3/400/50
Hacoc xnapareHta kBT 0,4 | 1,5
Hacoc 1 pactBopa LiBr kBT 5,5 7,5
MoTtpe6nsiemas : Hacoc 2 pacteopa LiBr kBT 2,2 4,5
MOLLHOCTb BakyyMHbI HACOC kBT 0,4 0,75
MaHenb ynpaeneHus kBT 0,2
O6uasn kBT 8,7 9,8 12,2 14,5
Cwuna Toka A 25,1 27,5 37,3 46,8
JnvHa MM 4998 5540 6038 5644 6142 6667 6293 6818 7318 6860 7360
Mabaputbl LLivpuHa MM 2180 2606 3000 3250
BbicoTa MM 2900 3350 3450 3650
Macca TpaHcrnopTHas Kr 16100 | 17500 | 18900 { 21100 | 23700 { 26200 | 28700 | 31300 | 33800 | 36400 : 38900
Pabouas Kr 18700 | 20300 | 21800 : 24500 | 27400 | 30400 | 33400 | 36400 ; 39400 : 42300 | 45300
PaccTosiHve anisi 3ameHbl Tpy6 MM 4500 5200 5700 5200 5700 6200 5700 6200 6700 6200 6700

Mpumeyanusa
m  MakcumanbHoe 3HaYeHVe faBneHnst B CTaHAAPTHOM UCMONHEHWW A5t OXNaxAeHHo/oxnaxaatoLLein Boasl — 1 MIMa. Beicokoe aasnexue ot 1,7 oo 2 MlMa (cneunanbHoe NCnosiHeHue).
m KoadduumeHT 3arpasHenuns ans abecopbepa/konaeHcatopa — 0,044 m2-°C/kBT, ana ncnapwrens/reHepatopa — 0,018 m2-°C/kBT.
m CraHpapTHble napameTpbl UCTOYHMKa nuTaHna — 3 @, 400 B, 50 I'u; BOZMOXHO pasnnyHoe UCnonHeHne no Hanpsekeruio — 220, 380, 440 n 460 B.
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NPUHUUN PABOTbl ABCOPBLVMOHHOIO YNJIJTIEPA LUC-SWH
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I oik YrnoBow 3anopHblii BEHTWb

KoHAeHcara

BakyymeTp X'

$ CepBUCHBI BEHTUNb
¥ MemO6paHHbI BEHTWIIb

N O6partHblit knanaH
BakyyMHbIl

Hacoc ke

DunsTp

TH1 JaTynk TemnepaTtypbl OXNaXAEHHOM BOAb! HA BXOAE

TS1 | TepMOKOHTaKT 3aluTbl MOTOPA Hacoca pacTeopa

TH2 | Jatymk TemnepaTypbl OXJ12XAEHHON BOAbI HA BbIXOAE

TS2 | TepMOKOHTaKT 3awuThl MOTOPA Hacoca xiajareHTa

TH3 | JaTyuk TeMnepaTypbl oxJaxaaloLlein Boapl Ha BXoae

PS1 {[laTyvK BbICOKOrO A@BNEHNS B reHepaTope

TH4 | JaTymk Temnepartypbl oxaaxgaloLlen Bogpbl Ha BbIxoae PG1 {MaHomeTp

TH5 | datyuk TemnepaTypbl XJafareHTa Ha BbIxoae U3 ucnaputenst FS1 AvddepeHumansHoe pene gaBneHrs oxaaxkaeHHON BOAbI

TH6 | JaTymk Temnepatypbl x1afareHTa Ha BbIxoae U3 KoHaeHcaTopa FS2 | AnddepeHumansHoe pene AaBNeHns OxXnaxaaoLwen Boabl (onuust)
TH7 | JaT4vk Temnepartypbl pacTBopa Ha BbIXOAe U3 HU3KOTeMI. reHeparopa PG2 {MaHomeTp

TH8 | Jatymk TemnepaTypbl pacTBOpa Ha BbIXOAE 13 BbICOKOTEMI. reHepaTtopa PG3 {MaHomeTp

THY9 | daTtumk TemnepaTypbl KOHOEeHcaTa

LS1 {[laT4mk ypoBHSI pacTBopa

BblCOKO3(PDEKTMBHbIN ABYXCTYNeHYaThbli aBCOPOLMNOHHbBIV Y-
Nlep Ha nape cocTouT n3 ucnaputens, abcopbepa, KoHAeHCaTO-
pa, BbICOKOTEMMEPATYPHOIrO 1 HU3KOTEMMEpPaTypPHOro reHepa-
TOPOB, TEMNJI0OOMEHHMKOB pacTBOpa, MapoBOro HarpesaTesns
pacTBOpa, AOMNOJIHUTENLHOMO MIACTUHYATOrO TEMNI00OMEHHNKA
01 Noorpesa pacTBopa, HACOCOB xJ1afaareHTa n abcopbeHTa
(pacTBopa LiBr), cuctembl npoayBKku, CUCTEMbI YNpPaBieHUs 1
BCMomMoraTefnbHoro obopynoBaHus. B pexume oxnaxaeHus
ynnnep paboTaeT B yCNOBMSX BakyymMa, XJIaflareHT (Boaa) Kunut
npuv HU3KOM TeMMnepaTtype, OTBOAS TEMAOTY OT OXaX4aeMon
BOJbI, LMPKYNMpYIoLLLEl B Tpybax ncnapurtens. Kunexve xnapa-
reHTa B ucnapurene npu 0Obl4HbIX PaboyKMX YCIOBUSAX MPOUCXO-
ouT npumepHo npu 4 °C. Hacoc xnagareHta ncnonb3yeTca Ans
pas3bpbI3rvBaHns xnagareHTa (Boapl) C MOMOLLBI0 GOPCYHOK Ha
TPyObl UCNAPUTENS AN YAYHLIEHWS TEMI00OMEHa.

[lns o6ecneyeHns HENPEPBLIBHOCTM NMPOLLECCA OXIXAEHMS Napbl
xjlagareHta [O0J/KHbl abcopbupoBaTtbes (nornowartbcst) B ab-
copbepe. [na abcopbrpoBaHMsa BOOSHbIX MAPOB MCMOJb3YeTcs
pacTtBop 6pomMMaa UTUSL, UMEIOLLNIA BbICOKYIO MOMOLLAIOLLYIO

Y LESSAR Prof

crnocobHocTb. B npouecce abcopbupoBaHUsi BOASIHLIX MapoB
pacTtBop 6pomuaa nMTus Pas3daBisSIeTCs, HTO CHUXKAET ero rnorao-
LaoLLyo crnocobHOCTb, pacTBOP CTAHOBUTCS cnabbiM. 3atem
HaCcOoC pacTBopa nepekayvmBaeT cnabblil pacTBOP B reHepaTopbl,
roe npoucxoauT 2-CTaguiiHOe KOHLIEHTPUpOBaHME pacTBopa
6pomuaa NUTUS 0is ucnapeHus npensaputensHo abcopbupo-
BaHHOW BOAbl. HaCTOTHO-perynmpyemMbiii NpMBO4 Hacoca pacTBO-
pa aBTOMaTUYeCKM NoAOEePXNBAET ONTHMMAa/IbHbIA MOTOK PaCcTBO-
pa K reHepaTtopaM Ha BCex pexumax pabdoTbl Ofis obecrneveHns
MakcuMasibHOM aHepreTudeckor adpdekTmBHocTH. Cnabblii pac-
TBOP LiBr (HM3KoM KOHUEHTpauun) cHavana nogaeTcs B BbICOKO-
TemnepaTypHbI reHepaTop, rae OH HarpeBaeTcs U NpeBpaLLaeT-
CS1 B NPOMEXYTO4HbIN PAcTBOP (CpeaHen KOHLEHTPALMM) 3a CHET
BbINapMBaH1s N3 HEro BOASIHOrO Napa npu NOMOLLM TeNoTbl OT
napa, nogaBaemMoro 13 TersioueHTpaIn 1M naporeHeparopa.
[MpoOMEXyYTOYHBIN pacTBOP (CpeaHen KOHUEHTpaLmmM) nocTynaeT
13 BbICOKOTEMIMEPATYPHOro reHepaTopa B HU3KOTEMMNEePaTypPHbI
reHeparop, rae OH BHOBb HAarpeBaeTcsl BOASHbIMW NnapamMu xnia-
[areHTa, NocTynaroLyMm 13 BbICOKOTEMIMEPATYPHOro reHepaTo-
pa, 1 NPeBPAaLLLRETCS B KPEMKNI (KOHLLEHTPUPOBAHHbIN) pacTBOp.

060pyOoBaHMe 4N CUCTEM X01000CHAGXEHNS




abcopOLMOHHbIE DPOMUCTONNUTMEBLIE YMNNEPDI

BoasiHol nap n3 mMexXxTpybHOro npocTpaHCcTBa HM3KOTemrnepa-
TYPHOrO reHepaTopa BMeCTe C BOASHbIM NAapOM 13 TPYOHO 30HbI
HN3KOTEMMNEPATYPHOro reHeparopa nocTynaeT B KOHOEHCATOp
ON19 OXNaXAEeHNs 1 KOHAeHcaumn, 3aTeM xnajareHT Bo3BpalLa-
eTCcs B ucrnaputenb A58 BO30OHOBEHMS pabo4dero uvkna. Ons
0TBOAA TEMNOThl, BbIAENSIOWENCH NPU KOHOEHCAUMM BOOSHbIX
napoB XJ1aflareHTa B KOHAEHCAToOpe Yniepa, UCMNosb3yeTcs OX-
NaxaaLLasa Boaa OT rpagvpHn, KOTOpasa CHavyana HanpaenseTca
B abcopbep Ans nornoLleHns TennoTel abcopbummn. M3 abeop-
Oepa oxnaxparollas BoAa NOAAETCa B KoHAeHcaTtop. [nsa no-
BbILLEHNS SHEPreTn4eckon apdeKTBHOCTA LKA OXNTaKAEHUS
pacTBOp CpenHel KOHUEHTpauum 13 BbICOKOTEMMNEPATYPHOro

CXEMA OBBA3KHN YUJIJIEPA

YcTtaHoBka 06paboTkm Bo3ayxa

® O

PacLuvputenbHblin 6ak

ABCOPBLVOHHbIV YWTEP
HANAPE

reHepaTopa NnocTyrnaeT B BbICOKOTEMIMEPATYPHbI TeNnI006MeH-
HWK ONs OOMONHUTENBbHOMO HarpeBaHus cnaboro pacteopa, Of-
HOBpPEeMeHHO oxJlaxaaschk. Npexae yem nocTynutb B abcopbep
[N BO30OOHOBNEHUS pabo4yero uykna, KPenkuin pactBop 13 HU3-
KOTEeMrepaTypHOro reHeparopa HanpasiseTcsa B HU3KOTeMIe-
paTypr||7| TEnI000MEHHUK A9 npeaBapuTesibHOro HarpeBaHUs
cnaboro pacteopa. OCHOBHOWM NOTOK criaboro pacteopa abcop-
GeHTa [O0MONHUTENIbHO HarpesaeTcs B MapoBOM Harpesarese,
MCMoMb3ys TEMOTY OT 0TPaboTaHHOMO Napa B reHepaTope.

OcTanbHas 4acTb noToka cnaboro pactBopa abcopbeHTa Ha-
rpesaeTcs B JOMNOJIHUTEJIbHOM MJIaCTUH4YaTOM TennoobMeHHuKe
BOAAHbIMU NapamMun N3 HA3KOTEMIMNEPATYPHOro reHeparopa.

JINHWSA nopnuTKM

Bo3aayLiHbli knanaH

Pacxopomep

Hacoc
OoXNaXAeHHon
BObI
K noTpebuTento

AunddepeHumnansHblin
KnanaH

1

MopatoLumin KonnekTop MpuemMHbIi KonnekTop

Bce BHellHee 060pyaoBaHMe, KpoMe perynmpyoLero knana-
Ha napa, otobpaxeHHoe 3a npeaenamMmm NyHKTUPHOM INHUMK, He
BX0AMT B nocTaBky ABXM.

1. OnucaHve coeguHeHuin n anameTpoB Tpy6 ABXM npuse-
[EHO Ha OTAesNbHbIX 3aBOACKUX YepTexax 1 B Tabnmuax ¢
TexHn4yeckom cneundurkaumen, NnpeaoCcTaBnsieMblX OTOENb-
HO NOA, KOHKPETHbIN MPOEKT.

2. OGbeMHO-MNaHNPOBOYHOE peLLieHe MO PasMeLLeHMIo 0C-
HOBHOrO 060PYAOBAHMSA N HACOCOB OXNAXAEHHOM 1 OXJIaX-
Jaiolern sodpl onpenenserca npoektoM. O6opyaoBaHue
HEe [JO/IKHO HaXoAUTLCH Mo, AaB/ieHMeM, KOTOPOoe NpeBbl-
waJsio 6bl pacyeTHOE AaBsieHne B KakoM-nmbo KosnekTope.

3. PekomeHOoOBaHO yCTaHaBAMBATb HACOChI OXJIAXOAeMOi/
OXNIaXOEHHOM BOAbI C y4eTOM pe3epsa. [peanoytutensHo
YCTAHOBUTb OTAEJIbHbIE HACOCHI OXJIXKAEHHOW BOAbI U OX-
naxpgaroLer BoAbl AN KaX40ro yunnepa.

4. ns obecrneyeHnss KOHTPOJSS KadecTBa oxnaxparouien
BOAbl PEKOMeHOyeTCs YCTaHOBUTb CUCTEeMY BOAOMOAro-
TOBKU rpaguipHu.

5. YctaHoBuTe GUAbLTPLI HA TPyOOMNPOBOAAX OXaXOAEHHOW,
oxnaxgaroLen Bogsl 1 noga4dn napa.

6. [lna npoBeaeHns TEXHUYECKOro 06CyXMBaHUS 1 NpoBep-
K1 060pya0BaHNsS YCTaHOBUTE creaytollee o6opyaoBaHme
Ha BCEX BMYCKHbIX/BbIMYCKHbIX TPYOOMPOBOAAX OXNaXAeH-

®0 %
JpeHax
Bbixon Bawwmrta ot
oxylaxaaioLelt Boabl \v( nepenuea
PE PerynupytoLumii = ----- 4
KnanaH nogayv napa
[0} 5:10):]
KoHOeHcaTa T
epmocTar
| Bxon napa =0 P
I i Matomer
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I B % i
H X004, OXflaxXaeHHOW BOAbI % 2_)(0"1030'2 Knanam
T
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J oxniaxpatoLeri Boabl Hacoc &71 DunbTp
oxnaxparolued P<} 3anopHbiii BEHTUNL
BOAbI
—t ®® @ 0 KoHaeHcaTooTBOAHMK

HON, OxNaxaalowern Boabl U Nogayn napa, a Takke 3anop-

Hbl€ BEHTU/N:

— YcTaHoBMTE TEPMOMETPBI 1 MAHOMETPbI Ha BCEX BIMYCK-
HbIX/BbIMYCKHbIX TPYOOMNPOBOAAX OXNaXKAEHHOM, OXNax-
paioLer Boabl 1 TpybonpoBoae nogayn napa n oteona
KOHAeHcaTa.

— YcTaHoBMTE BO3AYXOOTBOAYMKM HA KaXAbIA Tpybonpo-
BOZ, OXJIQXXKAEHHON, OXNTaXAAl0LLLEN BOAblI B BEPXHUX TOY-
Kax cucTemMbl TPY6ONPOBOAOB.

— YcTaHOBUTE [OpPEHaXHble BEHTUIN B CaMOW HUXHEN
TOYKEe MexXAy 3arnopHbIMU KnanaHamu OXJaXAEeHHOM,
oxnaxpgarowlen BoApl, nNapa u 4uiepoMm; OPeHaxHble
BEHTUIN AOJIXHbI OblTb NOAK/TOYEHbI K APEHaXKXHOMY TPY-
6onposoay.

— YcTaHoBuTe BeHTMAM PT 112" mexay 3anopHbIM kKnana-
HOM 1 BCEMW BMYCKHbIMW/BbIMYCKHbIMY TPyOONpoBOaa-
MW BCEX KOHTYPOB At 06ecrneyeHns Mok Tpybonpo-
BOJOB.

7. Perynupylowmin knanaH nogadn napa (C 9iekTpUY4eCcKnm
npMBOAOM) nocTaBnseTcsa nponssogmtenemMm. OgHako ero
HeobX0AMMO YCTaHOBUTb HEMOCPEeACTBEHHO Ha MecTe
YCTaHOBKM MawuuvHbl. CTaHAAPTHLIA KnanaH npeacraBnseT
coboin 2-xonoBol knanaH. MNpuBopa, ynpaBnseT kianaHom
Takum obpasom, 4ToObl peryampoBaTtb nogavy BOASHOMO
napa B COOTBETCTBUM C TpeOyeMOoli TeNI0BOM Harpy3Kom.



LUC-2AA

ABYXCTYNEHYATbIA ABCOPBLMOHHbIN YUJIJIEP HA BO3BPATHOWU BOAE

Oco6eHHOoCTHN

B B kayecTBe NCTOYHMKA TEMNNOBOW SHEPTUM NPUMEHSETCS
BO3BpaTHasa Boaa ¢ Temnepatypoii 70/60 °C

B DKOJIOrMYEeCKU YUCTLIV XnagareHT — Boaa

Hun3kuii ypoBeHb Lwyma 1 Bubpauuu

B [lonHas aBToMatmM3aums, ynpasieHne ¢ NOMOLLbIO
MWNKPOMPOLIECCOPHOro KOHTpoJsiepa Siemens ¢
CEHCOPHbIM AuCnieemM

PacnonoXxxeHne KOMNOHEHTOB
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= X0nogonpou3BoamnTeNbHOCTb, KBT
264-4571

B /ICTOYHMK TENSIOBON 3HEPTUN
Bos3BpaTHasi Boga c TemnepaTtypou
70/60°C

MonHas aBTOMaTM3aLMs NOCPEACTBOM NPOrpaMMrpyemMoro
JIOrMYECKOro KoHTpoiepa Siemens co BCTPOEHHOM
noaAepXKor NnpoTtokona obMeHa gaHHbiMu ModBus.
LiBeTHast ceHcopHas naHesib oneparopa, PacnonoXeHHas
Ha nuueBor naHenu wkada ynpasneHus. NonHOCTbIO
pycudunumnposaHa

[MoponepxaHne onTMMasnbHOM NMPOU3BOANTENBLHOCTH NPU
4aCTUYHOW Harpyake

Cneu,vlaanaﬂ KOHCTPYKUNA OCHOBHbIX 3J1IEMEHTOB
nosBonsieT 6ecnpenaTCTBEHHO NPON3BOANTL
obcnyxnBaHue yunnepa

Bo3moOxHa nocTaBka ynnnepa HeCcTaHOapTHbIX rabapuToB
(nof, KOHKPETHBIE YCNOBUS 06bEKTA)

BoaMoxHa nocTtaeka ynanepa B pazobpaHHOM BUae
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1 — reHepaTtop; 2 — abcopbep; 3 — TennoobMeHHIK; 4 — naHesnb ynpasneHus; 5 — BakyyMHbIi HAcOC; 6 — CMOTPOBOE cTekN10 abcopbepa; 7 — NPoayBOYHbIN y3en;
8 — koHgeHcatop; 9 — ucnaputens; 10 — Hacoc xnagareHTa; 11 — Hacoc pacTtsopa LiBr; 12 — cMmoTpoBoe cTekno ncnapurtens; 13 — Bxof oxnaxaatoLler Boasl; 14
— BXOZ, OxNlaxaeHHoW Boapl; 15 — anddepeHumansHoe pene AaBneHns oxnaxaeHHom Boabl; 16 — BbIXO, OXNaxAeHHOW Boapl; 17 — BxoA ropsivert Boabl; 18 — BbIXO4,
ropsiqert Boapl; 19 — BbiXxo4 oxnaxgaiowler Boasl; 20 — anddepeHumansHoe pene AaBneHns oxnaxaaloLer Boasl (onums).
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060pyOoBaHMe AN CUCTEM XOJI0A0CHAOXEHUS




abCcopOLUMOHHbIE BPOMUCTONNTUEBBLIE YNNEPDI

TexHn4yeckmne xapakTepucTuku

LUC-2AA

240

270

X051040MpPON3BOANTENBHOCTD kBT 264 316 387 475 545 633 | 738 844 949 1055 1196 1319
Temnepartypa Ha BXOAE/Ha BbIXOAe ‘C 13/8
OxnaxneHHas | Pacxos sossi M3/4 45,4 54,4 66,5 81,6 93,7 109 127 145 163 181 206 227
BOoAa Fvapaenuyeckoe ConpoTuBIeHne kMa 36,3 37,3 45,1 47,1 42,2 451 31,4 33,4 33,4 34,3 30,4 31,4
MoaknioyeHve (Bxoa,/BbIXOA) MM DN80 DN100 DN125 DN150 DN200
TemnepaTypa Ha BXOAe/Ha BbIxoae °C 31/36
Oxnaxpaiowas | Pacxon soapl M3/4 156 188 229 281 323 375 438 500 563 625 709 782
BOOA Mmpopaenuyeckoe ConpoTuBieHe kMa 48,1 49,1 17,7 127,5 127,5 131,5 69,7 69,7 71,6 70,6 69,7 70,6
MopknioyeHve (BXxon,/BbIXOL) MM DN150 DN200 DN250 DN300
TemnepaTypa Ha BXOLEe/Ha BbIxoae ‘C 70 /60
Pacxop, Boap! M3/4 56,3 67,6 82,6 101,4 116,4 135,2 157,7 180,2 | 202,8 2253 | 2553 | 2816
Fopsiias soga ruopaenuueckoe | €HEpPATOP kMa 56,9 63,8 52 59,8 65,7 69,7 57,9 60,8 54,9 55,9 54 55,9
CONpPOTUBNIEHNE  {3.x0n0BOI KNanaH kMa 18,6 26,5 39,2 28,5 37,3 51 30,4 40,2 50 13,7 17,7 21,6
MoaknioyeHve (Bxoa,/BbIXOA) MM DN100 DN125 DN150 DN200
MoakntoyeHve 3-xo40BOro KnanaHa MM DN100 DN125 DN150 DN200
OnekTponuTaHne ¢/B/Ty, 3/400/50
Hacoc pacTtsopa LiBr kBT 3 3,8 I 4,8
Hacoc xnapareHta kBT 0,2 i 0,3 0,4
Sg-lrjf:gg:be“ﬂaﬂ BakyyMHbIii HAcoc kBT 0,4
Manens ynpasnexnus kBT 0,2
CymmapHas notpebnsemMas MOLWHOCTb kBT 3,8 3,8 3,9 3,9 4,8 4,8 4,8 4,8 5,8 5,8 5,8 5,8
Cuna Toka A 141 141 14,5 14,5 16,2 16,2 16,2 16,2 18,8 18,8 18,8 18,8
JAnvHa MM 2658 3678 3720 4740 4776 4880
Mabaputbl LLvipuHa MM 2281 2623 2795 3022
BeicoTa MM 2084 2257 2540 2838
Macca TpaHcrnopTHas K 4800 5100 6300 6600 7900 8300 9700 | 10100 | 12400 | 13000 | 14900 | 15400
Pabouas Kr 5600 5800 7300 7700 9200 9800 | 11400 | 12000 | 14700 | 15500 | 17800 | 18 600
PaccToaHve ans 3ameHsl Tpyo MM 2400 3400 4500

975

XonononponsBoauTENbHOCTb kBT 1477 1653 1846 2110 2373 2637 | 2901 3165 3428 3692 3956 4571
Temnepatypa Ha BXOAge/Ha BbIXOAe ‘C 13/8
OxnaxpenHas | Pacxon Boppl M3/4 254 284 318 363 408 454 499 544 590 635 680 786
BoAa Mmapaennyeckoe ConpoTuBIeHne kMa 30,4 42,2 55,9 40,2 54 70,6 53 67,7 84,4 51 61,8 92,2
MopaknioyeHue (BXoa,/BbIXOL) MM DN200 DN250 DN300
Temneparypa Ha BXoAe/Ha BbIXOae ‘C 31/36
Oxnaxnaiowas | Pacxon soapl M3/ 875 979 1094 1250 1407 1563 1719 1876 2032 2188 2345 2709
BOAa Fvapaenuyeckoe ConpoTuBIeHne kMa 54,9 74,6 66,7 50 67,7 88,3 65,7 84,4 105 64,7 79,5 106
MopaxknioyeHve (Bxoa,/BbIX0m) MM DN350 DN400 DN450 DN500
Temnepatypa Ha BXOAE/Ha BbIXOAE ‘C 70/60
Pacxop, Bogp! M3/4 315,4 353 394,3 | 450,6 | 560,9 | 563,3 620 676 732 789 845 976
Fopsan s0aa Tuppaenuueckoe | €HEPATOP kMa 61,8 74,6 40,2 32,4 43,2 56,9 39,2 50 61,8 471 56,9 83,4
COMPOTUBNIEHNE  |3-x0n0BOM KnanaH kMa 27,5 34,3 43,2 24,5 30,4 38,3 46,1 17,7 20,6 23,5 27,5 36,3
MopknioueHve (Bxoa,/BbIXOA,) MM DN250 DN300 DN400
MoaknioyeHve 3-xo40BOro kKnanaHa MM DN200 i DN250 3 DN300
OnekTponutaHve d/B/I'y, 3/400/50
Hacoc pacteopa LiBr kBT 9,2 i 10,4 18
Hacoc xnapgareHTa kBT 0,4 1,5
Egzﬁggjﬁ“ﬂaﬂ BakyymHbIli Hacoc kBT 0,4 I 0,75
MaHenb ynpaeneHus kBT 0,2
CymmapHas notpebnsemMas MOLWHOCTb kBT 10,2 10,2 10,2 11,3 11,3 11,3 12,9 12,9 12,9 20,5 20,5 20,5
Cwuna Toka A 30,6 30,3 30,6 33 33 33 41,8 41,8 41,8 70,8 70,8 70,8
OnvHa MM 4998 5540 6038 5654 6158 6683 6293 6818 7318 7008 7508 8475
Mabaputbl LWnpuHa MM 3467 3905 4477 5202
BbicoTa MM 3222 3600 3850 4000
Macea TpaHcrnopTHas Kr 20900 | 22800 | 24400 | 29400 | 31600 | 33800 | 40000 | 42200 | 44900 | 47400 | 50700 | 58 400
Pabouas Kr 25300 | 27500 | 29600 ;| 34800 ;| 37400 | 39900 | 47400 | 50 100 ; 53100 ;{ 57700 { 61700 | 70500
PaccTosiHve anist 3ameHbl Tpy6 MM 4500 5200 5700 5200 5700 6200 5700 6200 6700 7200 7700 8200

Mpumeyanusa
= MakcumanbHoe 3HaveHVe faBneHnst B CTaHAAPTHOM UCMONHEHWW A5 OXNaxkAEHHOM/oxnaxaaioLein soabl — 1 MlMa.

m KoadduumeHT 3arpasHenuns ans abcopbepa/konaeHcatopa — 0,044 m2-°C/kBT, ana ncnapwrens/reHepatopa — 0,018 m2-°C/kBT.
m CraHpapTHble napameTpbl UCTOYHMKa nuTaHna — 3 @, 400 B, 50 I'u; BOZMOXHO pasnnyHoe UCnonHeHne no Hanpsekeruio — 220, 380, 440 n 460 B.



LUC-2AA

NMPUHUUN PABOTbl ABCOPBLUIMOHHOIO YAJIJIEPA LUC-2AA

[ByxcTyneHyaTtblil aBCOPOLUMOHHBIN 4YMiep Ha BO3BPATHOMN
BOJE COCTOMT U3 Ucnaputens, AByx abcopbepoB, KOHOEeHCa-
TOpa, OCHOBHOIO M [AOMOJIHUTENIBHOIO FrEHepaTopoB, Tenso-
0OMEHHMKOB pacTBopa, HAacoCOB XxnagareHta u abcopbeHTta
(pactBopa LiBr), cuctembl npoayBKkn, CUCTEMbI YNIPaBIEHUS U
BCNoMoraTesisHoro o6opyaoBaHus.

Oxnaxpaemas BoAa oOxNaxpaetcss B ucnaputene, a obpa-
30BaBLUMECH NPV KUMEHUW Mapbl xnagareHta (Bodbl) B UC-
naputene roraowaTCa KOHLEHTPYPOBAHHBIM PACTBOPOM
abcopbeHTa LiBr B abcopbepe, nocTynaoLym N3 0CHOBHOIO
reHepartopa. Kpenkuii pacTBOp BbICOKOI KOHLEHTpauumn 6po-
muaa nutua LiBr npeBpaliaeTtcs B cnabbii pacTBOp, a TenaoTa
abcopbuum oTBOAMUTCA oxnaxpaioulen Boaon. Cnabbii pac-
TBOp M3 abcopbepa HanpaBnseTcsa Yepes3 TenN00OMEHHUK B
OCHOBHOI reHepaTop, B KOTOPOM ropsiiasi BoJa ¢ TeMmneparty-
pori 70 °C HarpeBaeT pa3baBfieHHbIli pacTBOP, U NPOUCXOaNT

obpasoBaHMe NapoB xJlagareHTa, Kotopble abcopbupytoTcs B
nononHutTenbsHoMm abcopbepe. Cnabbiii pacTBop abcopbeHTa B
OCHOBHOM reHepaTope NpeBpaLLaeTcs B KOHLEHTPUPOBAHHbIN
pacTBoOp u HanpasnseTcs B abcopbep yepes TENI00OMEHHUK.
Mapbl xnapareHTa, 06pa3oBaBLUMECS NPUV BbiMapBaHUM cna-
60ro pacTteopa, nornowatTcs B AonosHUTENbHOM abcopbe-
pe NPOMEXYTOYHbIM PacTBOPOM abcopbeHTa, KOTOPbIA Ha-
npaBngeTCcsa B AOMNOSIHUTENbHLIA reHepaTop, OTAaB TemnioTy
B TEMNJIOOOMEHHVKE [OOMOJSIHUTENBHOIO PacTBopa, MPOMEXy-
TOYHOMY PACTBOPY BbICOKOW KOHLEHTPaLUUU AN NOBbILLEHUS
aHepreTuyeckorn addPekTUBHOCTM umkna. MNapbl xnagareHTa,
BbIAENSIOLLMECS NPV HAarpeBe NPOMEXYTOYHOro pacTBOpPa HU3-
KOW KOHUEHTpauuu B 4OMOJIHUTENBHOM reHeparope, nocTyna-
10T B KOHEHCATOP, rAe OXNaxaalTCsa U KOHAEHCUPYIOTCS, 06-
PasyloLWNIACS XUOKUIA XNTaAareHT HanpaBnseTcs B UCNapuTensb.
[MpomMeXyTo4HbIN PacTBOP BbICOKOM KOHLEHTPpauUM nocTynaet
B JOMOJIHNUTENbHbBIN abcopbep 1 LK NOBTOPSAETCS BHOBb.
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abCcopPOLUMOHHbIE OPOMUCTONMNTMUEBLIE YUNIEPbI

CXEMA OBBA3KHA

KnanaH koHTpons IpapvpHs

YcraHoBka 06paboTku Bo3ayxa
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[aHHas cxema sBNsSieTcs NMPUMEPOM peLLleHUs npoekTa Cu-
CTeMbl X0N10[0CHabXeHnsa Ha 6a3e ABXM 1 He MOXeT ObiTb
MCMoNb30BaHa Kak PykOBOACTBO K MPOEKTUPOBaHMio. Kaxabli
MPOEKT XON0A0CHAOXEHNS ABNAETCA MHOVBUAYasbHbIM, 00-
NagaeT KOHKPETHbIMU TEXHUYECKMMU YCIOBUSIMU N OCOBEH-
HOCTSIMU, KOTOpble HE0OX0AMMO Y4nTbiBaTh NMpu paspaboTke
NMPOEKTHOW JOKYMEHTaLMN.

Bce BHeluHee 06opyaoBaHve, KpoOMe peryampyoLwero knana-
Ha ropsiyei Boabl, OTOOpaXeHHOe 3a NpeaenamMm NyHKTUPHOM
JINHUK, He BXOAUT B nocTaBky ABXM.

1. OnucaHve coeauHeHuin 1 amameTpoB Tpy6 ABXM npu-
BE[EHO Ha OTAEeNbHbIX 3aBOACKMX YepTexax 1 B Tabnmuax
C TexHuyeckon cneundukaumen, npenocrtaBnsiemMbix OT-
0ENbHO NOA KOHKPETHbIN MPOEKT.

2. O6bLeMHO-MNAHNPOBOYHOE peLleHne No pasMeLLeHnto 0C-
HOBHOIro 060PYAOBaHMS 1 HACOCOB OXNaXAEHHOM N OXnax-
naiooulert Boabl onpenensercs npoektoMm. O6opynosaHme
He O0JDKHO HaxoauTbCa noA daBJieHeM, KOTOpOoe MNnpeBbl-
wano Obl pacyeTHOE AaBfieHne B KaKkoM-1Mb0 KoekTope.

3. PekomeHpoBaHO ycTaHaBnAMBaTb HACOChl OxJiaxaaemomn/
oxnaxaeHHoM BoAbl C y4eToM pesepsa. MNpeanoytutenbHo
YCTaHOBUTb OTAEJIbHbl€ HAaCOChI OXﬂa)KJJ,eHHOVI BOAbl N OX-
naxaatoLueit Boapl Ans KaXA0ro Yininepa.

4. Ona obecrneyeHns KOHTPOAS KayecTBa OXxJaxaaloLlen
BOAbl PEKOMEHOYeTCH YCTaHOBUTb CUCTEMY BOAOMOAro-
TOBKU rpagmpHu.

5. YctaHoBuTE GUNLTPLI Ha TPyOOMPOBOAAX OXJIAXOEHHOM,
oxnaxgaroLlemn 1 ropsyen Boabl.

6. [Ona npoBeaeHns TEXHNYECKOro 00CNy>XMBaHUA 1 NPOBEP-
K1 060pynoBaHMa yCTaHOBUTE criedytolee o6opynoBaHme
Ha BCEX BMYCKHbIX/BbIMYCKHbIX TPYOOMNPOBOAaX OXJ1aXaeH-
HOW, OXNnaxaarLwen n ropsayen Boabl, a TakKe OTCEKMUTE OC-
HOBHOE 060pyaoBaHMe 3anopPHbIMU BEHTUISIMU:
— YcTaHOBUTE TEPMOMETPbLI 1 MAHOMETPbI HA BCEX BMYCK-
HbIX/BbIMYCKHbIX TPYOONPOBOAAX OXNTaXAEHHOWN, oXnax-
[alowen n ropssven Boabl.

— YcTaHoBMTE BO3AYXOOTBOAYMKM HA KaXAbIA Tpybonpo-
BOJ, OXNIXAEHHOW, Oxnaxaalowen n ropsven Boabl v
B BEPXHMX TOYKaX CUCTEMbI TPYOOMNPOBOAOB.

— YcTaHOBUTE APEHAXHbIE BEHTUIN B CAMOW HUXXHEN TOY-
K€ Mexny 3anopHbiMU KianaHamu OXNaKAEHHOM, OX-
naxpalowen, ropsavyen Boabl U YNINEepPOM; APEHaXHble
BEHTUIN O0/KEeHbl OblTb MOAKJIOYEHbI K ApPEeHaXHOMY
Tpybonposoay.

— YctaHoBute BeHTUAM PT 12" mexay 3anopHbiM knana-
HOM 1 BCEMMU BMNYCKHbIMM/BbIMYCKHbIMW TPYOONpPOBOAaMM
BCEX KOHTYPOB OJ1s1 06ecneyeHns Mok TpyOonpoBOAOB.

7. Perynupylowuin knanad nogayv BO3BPaTHOM BOAbI MOCTaB-
naetca npoudsogutenemMm. Ero HeobxooMmo yCTaHOBUTb
HEenocCpeaCTBEHHO HAa MECTE YCTAHOBKM MaluvHbl. KnanaH
npencTaBnseT cobon 2-xo40BOW KnanaH.

Monb3oBatens

Ethernet

Ethernet RS-485

L

WEB Server

WHTepHeT

KOHTponnep KOHTposnep KOHTponnep
Siemens Siemens Siemens

CucTtema MoHUTOpWHra paboTbl Ymniepa ocHoBaHHas Ha WEB Server,
noasonsiouias paboTtaTb kak 4epes MHTEPHET Tak 1 C JI0KalbHOro KOMMbloTepa
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