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YT1o TaKoe BNaXKHOCTb?

BnaxHOCTb — 3T0 cogepikaHue Bnaru

B Bo3ayxe. OTHOCUTENbHAA BNAXHOCTD

— 3T0 OTHOLUEHME KOIMYECTBA BAary,
COAepallencs B BO3YXe NpU JAHHOM
TemMneparype, K MaKCMManbHOMY KONMYeCTBY
BNlaru, KOTOPOE MOXKET COAEPXKATLCA

B HaCbILEHHOM BO3AYXe NPU TOW e
Temneparype. Hanpumep, npu Temneparype
21 °C 1 Kr cyxoro BO34yxa MOXET COfepXaTb
po 15,8 r snaru. B Takom cnyyae rosopsrT,
4TO OTHOCUTENIbHAA BNAXHOCTb BO3AYXa
coctasnset 100 %. Ecav npwu Toil xe
Temnepatype 1 Kr CyXoro BO3ayxa COAEPKUT
7,9 T BNAru, To OTHOCUTENbHAA BNAXHOCTb
BO3flyxa coctaBuT 50 % (7,9/15,8 =

0,5). KonuyecTBo Bnaru, KOTOpoe MOXeT
COAEepaTh BO3LYX, 3aBUCUT OT TEMNEpATypbl U
MoBbIWAETCA C ee pocToM. Ecnu Bbl BO3bMeTE
1 Kr cyxoro BOo3ayxa npu Temneparype

-18 °C n oTHOCUTeNbHOM BRaxHOCTM 100%, C
BJIArocofiepxaHuem cooTseTcTBeHHo 0,92,
u nosbicuTe fanee Temnepatypy po 21 °C
6e3 pobasneHus Bnaru, T0 OTHOCUTENbHAsA
BAIAXHOCTb NOHU3NTCA A0 6 % (0,92/15,8 =
0,06). Takoii cBEpXCYX0ii BO3LyX ABAAETCA
NPUYKUHOIA MHOTUX NpobGneM.

Mouemy cyxoi Bo3ayx ABNseTCA

npo6nemon?

Korpa Temnepatypa HapyHoro Bo3ayxa

OMYCKAeTCA HUXe TemnepaTypbl BO3fyXa B

NOMELEHNU, XONOAHBII BNAXHbIA BO3AYX NpU

nonagaHuu B Tenaoe 3aHune Nporpesaerca

1 CTAHOBUTCA CyXUM. AHANOTUYHO TOMY,

Kak Bnara 13 Bo3pyxa nornouiaercs

maTtepuanamu, HaxoAaIUMUCA B 3AaHNMN,

Tennbl Cyxoi BO3AyX BLITATUBAET BRary u3

BCEro, C YeM OH CONPUKACaeTCs, NbITasACh

AOCTUYb «BNAXHOCTHOTO PaBHOBECUAY.

HeobxoanMocTb yBnaxHeHUs BO3ayxa yalle

BCEro BO3HWKAeT B TPeX Cy4asx:

® ICNONb30BAHME FMIPOCKONUYECKNX
MaTepuanoB B TEXHONOTMYECKOM npoLecce
WU UX XpaHeHUe BHYTPY 3[aHMA,

® npo6nema cTaTUYecKoro 3NeKTPUYECTBa,

® Heob6X0AMMOCTb CO3[aHUA KOMBOPTHBIX
YCNOBUiA.

CucTeMbl KOHAULMOHMPOBAHUA U
X0N104UbHOE 060pPYLOBaHME TaKkKe
CNOCOBCTBYIOT CHUXKEHUIO BNAXHOCTH
BO3/yXa, KOTa BO3[yX CHayana oxJaxaaercs
[0 TEMNEPATYPbI HUAXKE TOUKN POCI, @ U3OBITOK
BNaru KoHJeHcupyetcs u yaansetcs. Mpu
nocnegyiollemM Harpese BO3fyx CTaHOBUTCSA
CYXMM W Bbi3bIBAET AUCKOMGOPT.

[urpockonnuyeckme marepuansi

B rurpockonuyeckux matepuanax Biara npoxoguT
uepes KIeTOYHy0 060104KY 1 3an0NHAeT

noJoCTb KNETOK; B pe3ynbrate 06bem Matepuana
yBenuyuBaetcs. [MrpockonmMyeckne matepuans
CTPEMATCS K BbIPaBHUBAHUIO YPOBHSA BAAXKHOCTU

C oKpyKatowen cpepoit. Takum 06pa3om, UMEHHO
nepenajbl OTHOCUTENbHOM BAAXHOCTH, @ He
TemnepaTtypbl BO3AyXa NPUBOAAT K U3MEHEHUAM
00beMa MaTepuanos U HeNoCpPefCTBEHHO

B/IUAIOT HA CBOICTBA MaTepUaoB 1 NapaMeTpbl
TEXHONOTUYECKUX NPOLECCOB. AHANOrUYHble
HEeraTuBHble NMPOLeCChl NPOUCXOLAT CO BCEMU
rUrPoOCKONUYECKMMIU MaTepuanamu: Gymaron,
TKaHAMU, HEKOTOPbLIMU BUAAMM NNACTMACC, BOCKOM,
¢hpyKTaMu 1 OBOLLAMU U T.A.

Cratuyeckoe 3/IeKTpuYecTBo

Mpouecc 06pa3oBaHns CTaTUYECKOTO
3NeKTpMYeCcTBa Pe3Ko najaeT npu NoAAepKaHUm
VPOBHS BNAXHOCTY Bblwwe 35 %. Jlioau
CTaNKMBAIOTCA C 3TOI Npo6ieMoit BO MHOTUX
cthepax AeATeNbHOCTU; 0COBEHHO BOCIPUUMYMBDI
K 3/1eKTPOCTaTUYEeCKMM Pa3paaaM 3NeKTPOHHbIe
YCTPOICTBA — HaNp1Mep, KOMMbIOTepbI.

Heo6x0aUMOCTb CO3AaHUA KOMBOPTHBIX
yCnoBuM

Co3paHue KOMGOPTHBIX YCNOBUIA CTAHOBUTCS BCe
6onee npuopuUTETHON 3afia4eil B COBPEMEHHOM
obuiectse. Mpu NopaepxaHUM HOPMaNbHOIA
BJIQXHOCTU CHUKAETCA YPOBEHb KOHLEHTpaLUM
NbINY, yNyYLWAETCA CaMOYyBCTBUE NIOAEN, Nerye
nepeHoCcATCA Nepenajpl TeMNepaTypel, UCKNoYaeTcs
BbICbIXaHWe U AeopMaLUsA TUrPOCKONUYHbIX
KOHTaKTHBbIX JIUH3.

Kpome Toro, noaaepxaHue KoMpOpTHOTO YPOBHSA
BJIQXHOCTU B NOMELLEHUN CHUKAET OLLyLeHNe
CYXOCTH KOXM, BOCMPUMMUYMUBOCTb K X0N04Y

1 N03BONAET NOAAEPKUBATL TEMNEPATYPY B
noMmeleHnm Ha 6osee HU3KOM YPOBHE, YTO
OrpaHN4YMBaET 3Hepro3arparbl U CHUXaeT
TENNONOTEPM BCETO 3AaHMUA.

Tunbl 06bEKTOB

ToyHoe nopaepxKaHue 3afaHHOMN BNAXKHOCTH

TpeGyeTcs Ha MHOTUX MPOMBILAEHHbIX U

aAMUHUCTPATUBHBIX 0ObEKTaxX. VX MOXHO

NoApa3fenuTb Ha NATb OCHOBHbIX KAaTeropuii:

* KomopTHOE KOHAULMOHUPOBaHUE
MoapepxaHue He0HXO[UMOTO YPOBHS
BNAXHOCTW B NOMELLEHUM NOBbILAET KOMDOPT U
CHWXAET PUCK BOHUKHOBEHUA PECMIMPATOPHbIX
3aboneBanuii. 06bIYHO yBNAXKHEHWE TpebyeTcs
3MMOIA, KOT,a YPOBEHb BNAXHOCTH BO3AyXa
HUKe n3-3a paboTsl cuctem otonneHus. Cyxon
BO3AYX NPUBOAMT K OLLYLIEHUIO CYXOCTU B TOpne,
pasapaXeHuio CN3UCTOI 060104KM a3 1
00LeMy COCTOSIHUIO YCTANOoCTy.

K naHHOMY CermeHTy 0THOCUTCA yBRAXHEHME
UNBIX 30aHNi, 0DUCOB, Mara3uHoB, 6oNbHUL,
My3eeB, ranepei, OM6ANOTEK U KPYMHBIX
0614ecTBEHHbIX 06HEKTOB — a3pONOpPTOB,
Teartpos u ap.

® BbicoKue TexHonornu
Ha npoMbiwneHHbix 0GbeKTax 3a4actyio
TpebyeTcs BbICOKasn TOYHOCTb U HAAEKHOCTb
CUCTEM YNPaBEHNs YBNAKHEHUEM BO3AYXa.
MopaepxaHue Heo6XOANMOro YpoBHS
BNAKHOCTU Ha NOCTOSIHHOM OTMETKE CHUKAEeT
nepecbixaHue Matepuanos, UCNOJb3yeMblX B
NpON3BOACTBEHHOM NPOLECCe, NPefoTBpaLaeT
VXYLWEHUE XapaKTEPUCTUK MEXAHU3MOB,
HelTpanu3yeT eKTPOCTaTUYECKYIO aAre3nio u
UCKNIOYAET HAKOMIEHNE 3NeKTPOCTATUYECKNX
3apAfoB, o6ecneynBas MakCUManbHYIo
NPOU3BOAUTENBHOCTb PABOTHI.
K BaHHOMy cermeHTy 0THOCHTCS YBNAKHEHNEe
BO3Jyxa Ha 0GbEKTAX BbICOKOTO TEXHUYECKOTO
YPOBHsi (NMPOM3BOACTBO KOMNAKT-AUCKOB,
MOKPLITUE CONHLE3ALMUTHBIX INH3, XMMUYecKas
06paboTKa MaTepuanos), B ONepaLuoHHbIX,
Liexax no NPoM3BOACTBY (hapMaLeBTUYECKUX
Mpenaparos U MUKPO3IEKTPOHHbBIX KOMMOHEHTOB;
B KOMMbIOTEPHbIX 3a1ax, N1aboparopusx u ap.

® [Ipeun3noHHoe KOHANLLMOHUPOBAHKE
CvcTembl yBNAXKHEHUS BO3AYXa BXOAAT B
COCTaB NPEeLN3NOHHBIX KOHANLUOHEPOB
ANS 3NeKTPOHHOTO 060PYAOBAHUS U
BbICOKOTEXHONOMMYHBIX CUCTEM: OCHOBHAs
Lesib YCTAHOBKM CUCTEM YBNAKHEH WS
— NpepfoTBPALLEHHE 3NeKTPOCTATUYECKNX
paspAgoB 1 NOAAEPKAHUE ONTUMANBHOMO YPOBHS
BNAKHOCTU 151 PaBOThI 3NEKTPOHHBIX YCTPOMCTB.
K BaHHoMy cermeHTy OTHOCATCS YBAAXHUTENM,
BCTPauBaeMble B NPELU3UOHHBIE CUCTEMbI ANS
KOMNbIOTEPHBIX 3aJ10B M CTAHLWIA CBA3M, A1A
CUCTEM TENEKOMMYHUKALMK U CNELUANbHBIX
00ObEKTOB.

® [IpON3BOACTBO U XpaHeHue
Bbicokue 06beMbl TPOM3BOACTBA B pfe
TEXHOJIOTUit 3aBUCST OT NOAREPKAHUS
TpebyeMoro YpoBHs BNAXKHOCTH. ITO OKa3biBaeT
HeMnoCpeACTBEHHOE BAUSHUE Ha POCT Npubbinu. B
MOPO3UIIbHBIX KaMepax W Ha CKIafax NPOAYKTOB
NUTaHWs KOHTPONb TPeBYeMOoro ypoBHs
BNAXHOCTM NO3BONAET COXPAHNTL TOBAPHBIN B,
U KayecTBo NPOAYKUMUH.
K maHHOMy cermeHTy oTHOCATCA TURorpaduy,
TEKCTUNbHOE NPOM3BOACTBO, aanabartnyeckoe
OXNIAX/AEHNE, MOPO3UIIbHbIE KaMepbl 1
MarasuHbl, MPOU3BOACTBO MULEBLIX TPOAYKTOB,
BMHOAENbYECKAs NPOMbILNEHHOCTb,
nepeBoobpaboTka, TabauHble habpuku,
OpaHKepewu, NoKpacoyHble Kamepbl 1 Ap.

® TypeLikue 6aHu
MapoyBnaxH1TeNn Heo6X0AMMbI A1 CO3AAHUSA
TpebyeMbIx NapamMeTpoB B TypeLKux GaHsx
— 06bI4HO 370 40-43 °C npu OTHOCUTENbHOIA
BnaxHoctn 100%. [laHHble cuctems
YCTaHaBAMBAIOT B CNOPT3anax, PUTHEC-LieHTpax,
TOCTUHMLAX U AP.



Nonurpacusa

HecTabunbHblil ypoBeHb BAAKHOCTY B TUNOrpadusx
NPUBOAUT K U3MEHEHNIO pa3MepoB Bymaru,
CMELUEHNIO LLBETOB, CIMMAHUIO U OCAXKAEHMIO MbIN.
Moaaepkarue TpebyeMbix NapamMeTpos Bo3ayxa

33 CYeT NPaBUJIbHOMO PEryNnpoBaHUs BNAXHOCTH
o6ecneynT cTabuabHOCTL KayecTsa U pa3mMepoB
OyMaru, CHUXeHWe ee Pacxopa v NoBblleHUe
npou3ssopuTensHocTu. bonee Toro, aguabatuyeckoe
YBNAXHEHWE CHUXAET TEMNOBYIO Harpy3Ky nyTem
aAnabaTMyecKoro oxnaxaeHus.

XonopunbHble Kamepbl

B xonoaunbHbIx Kamepax As XpaHeHUs

(pyYKTOB 1 OBOLWEI HEOHXOANMO NOAAEPKMBATL
OTHOCUTENbHYIO BAAXHOCTU HAa O4€Hb BbICOKOM
ypoBHe — 90 — 95%. 310 No3BoAUT U3bexaTh UX
nopuu u yceixaHus. OCHOBHOW 3afjayeit cucTeMbl
YBNAXHEHUA ABNAETCA BOCMONHEHWE Biaru,
KOTOpas KOHJEHCUPYETCA Ha MCNAapUTENAX CUCTEM
oxnaxpgeHus. bes atToro HacblleHne Bo3ayxa
napamu Bnaru GbICTPO CHU3NTCH, 4TO NPUBEAET K
nopye NpoAyKToB.

DlepeBoo6paboTka

Bo Bpems 06paboTku fpeBecuHa HabyxaeT unu
ycbixaeT. B pe3ynbrate 06pasyioTcs TPeLmHsl,
MPOUCXOAMUT PACcCNOEHHUE, PACTPECKUBaHME

U fedopmauuns apesecutbl. Crabunusauus
napaMeTpoB OKpYXaloLero BO3Ayxa Heo0Xo0AMMa
KaK npu XpaHeHWUu ApeBecuHbl U roToBOM
npoayKLMM (OKOHHBIX paM, iBEPHbIX KOPOBOK), Tak
1 Bo BpeMs ee 06paboTku. bnarogaps yBnaxHeHuio
TaK)Ke CHUKAETCS PacnpoCTpaHeHue nbiiu B
BO3AYXe.

TekcTUNbHOE NPOM3BOACTBO

Mpu nopaepxaHuu TpebyeMoro ypoBHA BAAKHOCTH
YMEHbLAETCS KOJIMYECTBO Pa3pbiBOB BONOKOH,
CHUKAETCA KOHLLEHTPALMA NbLIU B BO3AYXE U
MOBbILLIAETCA NPOU3BOAUTEILHOCTb 06OPYAOBAHMA.
Anunabatnyeckoe yBnaxHeHUe TakKe No3sonser
OTBOAMTb TEMNO OT TKALKUX CTAHKOB.

Apuabatuyeckoe oxnaxaeHue

B agnabatnyeckux yBAaKHUTENSX NPOUCXOAUT
pacnbiieHue BoAbl B BO34yXe B BUAE TOHKOTO
MOHOAMCNEPCHOTO a3P030/1si, KOTOPbIA UHTEHCUBHO
ucnapsetcs, notpebnss ABHOE TENNO, COAepXKalleecs
B BO3yXe. YBNAXHWTENb NMPOU3BOAUTENLHOCTHIO
100 11/4 MOXHO CPaBHUTL C KOHAULMOHEPOM
XNafonpon3soauTenbHocTbio 70 KBT, Ho ero
3HepronoTpebneHne coctaensier MeHee 1 kBT.

Ha npou3eogcTBe ¢ BbICOKMM TENNOBbIAENEHUEM
(HanpuMep, Ha CTanenuTeHOM 3aBOAe) NOKaNbHas
cucTema apnabatnyeckoro OxXnaxaeHus co3paer
KOM(OPTHbIE YCNOBUA A1s paboumx, YTo BefeT

K YBEJIMYEHUIO NPOU3BOAUTENBHOCTY TPYAA U
CHUKEHMIO YnCra OWMGOK.

MuweBoe npon3BoACTBO

MpoayKTbl NUTAHUA TUFPOCKONUYHBI

— OHM BMUTBIBAIOT BAAry U3 OKpyXaloweil cpegbl.
MoaaepaHue TpebyeMoro ypoBHs BNAXKHOCTH
no3Bonser u3bexarb NoTepb Macchl, NPOAJIUTL
CPOK XpaHeHUs NPOJYKTOB, @ TaKKe COXPaHUTb
MX TOBAPHbI BUA U eCTeCTBEeHHbI 3anax. [ina
BbI3PEBAHWA W BbIJEPKMBAHWUA NPOAYKTOB TaKxke
TpebyeTcs KOHTPOIb YPOBHS BAAKHOCTU.

CrapeHue BMHa

06bIYHO BUHOAENbI HECYT 3HAUYUTENbHbIE YOLITKN
13-32 HE[LOCTATO4YHO BbICOKOTO YPOBHS BAAKHOCTH
B BUHHbIX norpebax. BuHo ucnapsercs u3 6oyex,

1 3a [1Ba rofa noTepu MOryT cocTasuTh 40 15% oT
nepBoHayYanbHoro o6bema suHa. Cuctema KOHTPoNA
BJAXHOCTU MO3BOMAET OrPaHUYUTL UCTApeHHe
BUHA.

Ta6a4yHas NpOMbILLIEHHOCTb

JlucTba Tabaka B cpefie C HU3KUM YpOBHEM
BNAXXHOCTU YCbIXaKOT, CTAHOBATCA GoNee Serkumu
W XPYNKUMH, JIETKO TPECKAIOTCA U NoMaloTcs. 310
HeraTMBHO OTPAKAETCA Ha NPOM3BOACTBEHHOM
npolecce: TabaK BbiCbINAETCA U3 CUTapeT,
nanupocHas Gymara 3acTpeBaer B CTaHKax, a
TabayHble IMCTbA A1 NPOM3BOACTBA CUTap
soMatoTcs.

OpaHxkepen

MoaaepaHue 3afaHHON BAAKHOCTH 1
Temneparypbl HEOHXOAMMO ANA BbIPALLMBAHUSA
14BETOB, rpu60B 1 oBoueil. HeobxoguMmblit ypoeHb
BNAXHOCTU CMOCOGCTBYET POCTY YPOXKAMHOCTH.



Ochucsbi

CucTeMbl yBRAXKHEHUA CHUXAIOT KOHLEHTpaL IO
MbIAK B MOMELLEHUN 3UMOI NYTEM aKKyMyNALUN
ee yactuyek u 6onee ahheKkTUBHOM GuILTPALUK
BO3AyXa.

LleHTpbl 06paboTKN AaHHbIX

Hu3kuit ypoBeHb BNAXXHOCTU B KOMNBIOTEPHOM 3ane
NPUBOAMT K HAKOMJEHWIO CTaTUYECKUX 3apAJ0B,
pa3psj KOTOPbIX MOXET BbI3BaTh PaspylueHue
NamATU U 3NeMeHTOB MUKpOCxeM. Buigenerne
KOMMNbloTepamu Tenna, HefOCTaToOYHas LUPKYNALMUSA
1 NOBbIWEHHAA CYX0CTb Bo3pyxa (Huxe 35%) moryt
CTaTb NPUYMHOI BbIXOAA 060PYAOBAHMA U3 CTPOA
13-3a HaKOMNEHNA CTaTUYeCKOro 3apaaa.
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bonbHULbI K onepauuoHHble

B cOOTBETCTBUM C FrOCYRAPCTBEHHBIMU CTAHAAPTAMM
CUCTEMbI BEHTUNALMUMU U KOHAMULIMOHUPOBAHMA
BO3[yXa B ONEPaLMOHHbIX AOMKHbLI 06ecneynsarb
COOTBETCTBYIOLLME NapaMeTpbl TEMNEpPaTyphl 1
BJIAXHOCTM BO3AyXa ANs paboTsl XMPYpPros v
CaMoYyBCTBUSA NauuUeHToB. B gaHHOM cyyae ToyHoe
nopAepKaHue BNAXHOCTU ABNAETCA HE CTONbKO
LOMOJIHUTENHOM (yHKLMEN, CKONBKO TpeGoBaHueM
3aKOHOAaTeNbCTBa.

Mpou3BoacTBO MUKPOCXEM

COBpeMeHHbIe MWKPOCXeMbI C KaXAbIM AHEM
CTaHOBATCS BCE MeHblUe, TPOU3BOAUTENN FOBOPAT
0 pa3Mepax yIe He B MUKPOHaX, a B aHrCTPeMax.
[laxe He3HaunTENbHOE U3MEHEHWE Pa3MepoB
KpeMHWeBOM NNaCTUHbI U3-3a HeCTaGUNbHOCTH
napameTpoB BO3AyXa Npyu HOTOMACKUPOBAHUH
NPUBOAUT K CUIbHOMY CMELLEHUNIO MACKK U
nocneaytowemy BbIX0AY KOMMNOHEHTOB U3 CTPOS.

My3eu uranepeu M306pa3menbuoro
UCKYCCTBA

CrabunbHble napameTpbl OKpyX*atolen cpefbl
UrPaIOT BAXKHYIO PONIb NPU XPaHEHWUN Npon3BeaeHui
uckycctea. [lepeso, X0CT W NeprameHT Npu cyxom
BO3/yXe MOMEHTaIbHO MOPTATCH, CTAHOBATCA
XPYMKAMU W HAYMHAIOT PACTPECKUBATLCH, YTO
HaHOCMT UM HEMonpaBuMblii yLiep6.

MoKpacouHble Kamepsbl

Mpu nokpacke Ky3osa aBToMoGuAei Ucnonb3yercs
IMaseBoe NOKPbITUE HA BOAAHOW OCHOBE,
npoueaypa HaHeCeHUs KOTOPOro TpebyeT TOUHOrO
NOAfepXKaHUsA NapaMeTpoB TeMNepaTypbl u
BNAXHOCTU. HepocTaToyHO BbICOKAA BNAXKHOCTb
NPUBOANT K ObICTPOMY UCNAPEHUIO BOALI U3 Kanenb
KpacKu, YTO HeraTMBHO CKa3blBaeTCA Ha TeKyyecTn
Kpacku u ee kpolouieit cnocobHocTu. 0aHako
CNULIKOM BbICOKAs BNAXXHOCTb Pa3XmKaeT cnon
3MasM Ha Ky30Be — B 3TOM C/ly4ae Ha OKpalleHHO
NoOBEPXHOCTU 06Pa3yIoTCA MeNKue KpaTepsl.

AHTUKBapuar

TMrpockonuyeckue cBoCTBa APEBECHUHBI
CTaHOBATCA elle 6osee BbIPaKEHHbIMU NPK
XpaHeHUM aHTUKBapuaTa 1 Loporoil MeGenu.
Hu3kuit ypoBeHb BNAXXHOCTU B NOMELLEHUM
NPUBOANT K PACTPECKMBAHMIO APEBECUHbI,
HEeLONTOBEYHOCTY KEeeBbIX WBOB U OTCNANBAHMIO
[eKOpaTMBHbIX 31eMeHTOB. Ha kapTUHax MoxeT
0TCNauBaTbCs Kpacka.

Je

«4Yucrole» nomeleHusa

TpebyeMblit ypoBEHb OTHOCUTESNLHO

BIAXHOCTU — OfjMH U3 OCHOBHbIX NapamMeTpoB
OKpyXalolei cpefibl N1 «4UCTBIX» NOMEILEeHNA.
Mpepensl NOrpewHoCTy 066I4HO OYEHb Mansbl

— WHOTAA OHU He npeBbllWwatT 1%. YpoBeHb
OTHOCMUTENbHOW BNAXHOCTU HANPAMYI0 BAUAET Ha
IKCMNyaTaLMOHHbIE Ka4eCTBa NOMeLLEeHNIi: B CYXOM
BO3/yXe NOBbILWAETCA PUCK INEKTPOCTATUYECKMX
paspsfoB 1 6MONOrMYECKOro 3arpA3HEHNS; TakxKe
M3MEHARTCA CKOPOCTb XMMUYECKUX peaKLmil u
BO3pacTaeT KanuinapHas cuna. HemanosaxHyo
pONb UrpaloT KOMAOPTHbIE YCIOBUA B NOMEILEHUN.

tbapmaueamtlecuoe npou3BoAcCTBO

TpOU3BOACTBEHHbIE NPOLECCHI NPU U3TOTOBAEHUM
fIeKapCTBEHHbIX NPENapaTos B 3HAYUTENbHOM
CTeNeHU 3aBUCAT OT YCTIOBUII OKpYXKaloLein cpeabl.
CKOPOCTb MHOTUX XUMUYECKUX Peakuuit (Hanpumep,
KOppO31M) 3aBUCUT OT OTHOCUTENILHOM BAAXHOCTH
Bo3ayxa. NoaaepxaHue TOHHOMO ypOBHSA
BNAXHOCTM 06ecneynsaet Gonee ahheKTUBHbI
KOHTPO/Ib HAf, MPOLECCOM, YTO NO3BONAET NOBLICUTL
NPOU3BOAUTENBHOCTb.



EcTb Ny orpaHuyeHms no anekTponotpe6nenmnio?

humiFog - UA
mc
humiSonic - HSU
humiDisk - HDU
gaSteam - UG
humiSteam - UE, UM
heaterSteam — UR
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[Lns noBbIlWEHNs BNAXHOCTU BO3fyXa
VICﬂOJ'Ib3y}OTCFI 2 I'IpVIHLI,I/IﬂVIaJ'IbHO pa3HbIX
cnocoba:

® N30TepPMUYECKOE YBAAXKHEHNE,

® afMabaTMyecKoe yBRaxHeHue.

Mpu n30TEpMMYECKOM YBRAXKHEHUU BOAHOM
nap 0b6pasyetcs B pesybTate UCNApeHUs BOAbl B
cneumanbHom naporeHeparope. NoTpebnsemas
3Heprus obecneynBaet ha3oBblil Nepexos Boab!
13 JKMAKOTO COCTOAIHMA B NapooGpasHoe. Mpu
3TOM KO/IMYECTBO ABHOTO Tena, Cofiepallerocs
B BO3/lyXe, OCTAeTCs HEU3MEHHbIM, B CBA3M C
YeM NpoLECC Ha3biBAETCA N30TEPMUYECKUM,

a YBNAKHUTENN — U30TEPMUYECKUMU UK
napoBbIMU.

B agnabatuyeckux yBnaxHuTensx
NPOWUCXOANT pacrblieHne BOAbl B BO3AyXe B
BUAE TOHKOrO MOHOAMCNEPCHOT0 a3po307s,
KOTOpbIii MHTEHCUBHO UCNapsAeTcs, noTpebnas
ABHOE TENNO, Cofepalleecs B BO3AYXe.

B pe3ynbrare nepexofa BoAbl U3 KUAKOTO
COCTOAHMA B Napoo6pa3Hoe Temnepatypa
BO3/lyXa NOHWKaeTca. Takum 06pa3om, Hapsay
C yBNAXHEHUEM NPOUCXOAUT aCCUMUNALMA
JononHuTensbHoro Tenna. NMockonbKy npouecc
ocyuiecTeasieTcs 6€3 NoCTynNeHUs TeNNOBOM
3HEPrUN OT BHEWWHNUX UCTOYHWUKOB, OH
Ha3bIBAETCA afMabaTUYecKuM, a yBAAKHUTENM
— apuabaTnyecKUMu, pacnbiNUTENLHBIMU UK
aTomaisepamu.

OCHOBHbIMU KpUTEPUAMM A5 BbIGOPA TOrO
UM MHOTO TUMA YBAAXKHUTENS ABAAIOTCA
€ro NpoM3BOAUTENLHOCTL, Crielnduyeckue
TpeboBaHMA 06bEKTa.

Pacuet
NpoOU3BOAUTENILHOCTH
VBJIAXKHEHUA

Mpy pacyeTe yuuTHIBAIOTCA Credyioline
OCHOBHbIE NapameTpsi:

humiFog — UA

MC

humiSonic - HSU
humiDisk - HDU
gaSteam - UG
humiSteam - UE, UM
heaterSteam - UR

500 600 700 800 0
3nektponotpebnexue, BT/r

® TpeGyeMble TeMNEpaTypa v BAAXKHOCTb
BO34yXa B MOMeLleHUN;

® TemnepaTypa U BAAXKHOCTb HaPYXHOToO
BO34yXa;

® (haKTUYeCKMe TeMNEepPaTypa U BNAXKHOCTb
BO34yXa B MOMeLleHUN;

® Pacxof HapyXHOro MPUTOYHOTO BO3AYXa,
m3/u;

® 06beM noMeleHus, M3;

® npoune haKTopbl, KOTOPbIE BAUSAIOT
Ha TpebyeMmylo NPoU3BOAUTENBHOCTD
yBNaXHeHUsA (KOAN4YecTBO efuHuL,
060pyn0BaHNSA, KONUYECTBO NIOAEN
B MOMELLEHNM, TUTPOCKONNYHOCTb U
B/IAXKHOCTb MaTEPUaoB U KOHCTPYKTUBHbIX
3/1EMEHTOB NOMELLEHUS U T.4.).

MeToauka pacyeta geduuuTa BRaru 3aBUCUT

OT TUMA NOMelLEeHMS.

a) [ins nomeLweHni ¢ NpUHYAUTENBHON

CUCTEMOII BEHTUNALMM AeduLnT BRaru

paccuuTbiBaeTcs no hopmyne:

Q=[Vx1,2x(X2-X1)/1000] +Y,
rne:
Q - KonuyecTBO BNAru, Tpedyemoit Ans
YBNAXHEHWA BO3AyXa B NOMeLLEHNH, Kr/y;
V - pacxop npuToYHOro Bo3ayxa, M3
1,2 — yaenbHbI Bec BO3ayxa, Kr/m3 (npu
Temneparype 21 °C u atmochepHoM AaBneHuu
1013 mbap);
X1 - BnarocopepxaHue (abconoTHas
BNIQXHOCTb) NPUTOYHOTO BO3AYXa Npw
HanUXyALWWX YCIOBUAX: KaK NpaBuno,
3TO 3UMHUI NEPUOL, I/KT;
X2 — BnarocopepxaHue
(abcontoTHas BNaXHOCTb)
YBNAXHEHHOTO BO3/yXa,
r/Kr;
Y - nonpaBoyHas
BE/IMYMHA,
yuuTbIBalOWAsA
npoune hakTopsbl. . ] "
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6) [Ins HeBEHTUAMPYEMbIX MOMELLEHNIT pacyeT
BefeTcs no dhopmyne:

Q=[VxNx1,2x(X2-X1)/1000] +Y,
roe:

Q - KonnyecTBo Bnaru, Tpebyemoit Ans
VBNAXHEHWs BO3[yXa B NOMELEHNH, Kr/Y;

V - o6bem nomelieHns, m3;

N - kpaTHocTb Bo3ayxoobmeHa (0,5 + 2,0);
1,2 - ynenbHblil Bec BO3ayxa, kr/m* (npu
Temnepatype 21 °C u atmocdepHoM iaBneHum
1013 mbap);

X1 - Bnarocopepxatue (abconoTHas
BNIAYXHOCTb) BO3yXa B NOMELLEHUMN NPYU
HaWUXyAWNX YCIOBUAX: KaK MPaBuio, 3T0
3UMHUI nepuog, r/kr;

X2 - Bnarocopiepxatue (abconoTHas
BJIQXHOCTb) YBNAXHEHHOTO BO3AyXa, I/Kr;

Y — nonpaBoyHas BENNUYMHA, YUNUTbIBAKOWAS
npouue hakTopsl.

Ncxoas N3 MMerLmXCca Tena0BNaXHOCTHBIX
xapakTepuctuk (Temnepatypa

¥ OTHOCMTENbHAsA BAAXHOCTb)
B/IarOCOEpXXaH1e BO3Jyxa Npu HayasnbHbIX 1
3afjaHHbIx ycnosusax (X1 u X2) cnepyet Haiitu
N0 HOMOrpamMMe COCTOSHMA BIAXHOIO BO3AyXa
(h,x-Homorpamme):




KakoBa o6nactb npumeHeHus?

OcHOBHble (haKTOpr BJIMAHNA — YNCTOTA BNarn n TeMI'IepaTyprIVI 6anaHc. B CTEpPUNbHbIX

NOMELEHUAX UCNONB3YIOTCA TONIbKO U30TEPMUYECKUE YBNAKHUTENN, NPU 60nbLINX
Tennou30bITKax — TONbKO aJJ,I/Ia6aTVI‘-IECKMe, Ona nogaepXaHna BNaxHOCTU NPU HU3KUX

Temneparypax — ToJbKo aanadatuyeckue.

OBJIACTU NPUMEHEHUA

Yucrble 30HbI
CrepunbHble/aHTUCENTUYECKUE CPefbl (ONepaLOHHbIE)

«YucTble» KoMHaTb! (B 31€KTPOHHON NPOMbILLIEHHOCTH)

BonbHULbI, NabopaTopuu
06wecTBeHHbIE COOPYIKEHUA
Xunele poma

MapoBble 6aHu

ALMUHUCTPATUBHblE 3AaHMUSA
Bubnuoteku

My3ewu

TocTuHMUbI (B cocTaBe h3H-KOMNOB)
NuweBas NpoMbIWNEHHOCTD

TexHonoruyeckne NUHUK
XonogunbHble Kamepsl

Kamepbl co3peBaHus

Kamepbl Ans 3aKkBawWnBaHus TecTa
Kamepbl 4ns co3peBaHus cbipa
XonopunbHble NpunaBku

BuHHble norpeba
PasnuyHble 061aCTU NPOMbILWIEHHOTO NPUMEHEHUA

Cknapbl ApeBecuHbl

BymaxHble habpuku

Tunorpacun

®oTonabopatopuu

TeKcTUNbHblE abPUKK

Kamepbl xpaHeHus 1 co3peBaHus Tabaka
Cknagbl curap

ATTpaKLUMOHbI

CenbCcKOX03AMCTBEHHOE NPOM3BOACTBO
YuBoTHOBOACTBO

NHky6aTopbl

Tennuubl

VYcnosHble 0603HaYeHUs

U3oTepMuyeckoe yBnaxkHeHue

humiSteam

c
m
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o
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O Kananbhsie CUCTEMbI, UCMOJIb30BAHME TObKO AEMUHEPAIN30BAHHOI BOLbI U PeryspHblil yXO4 B COOTBETCTBUM C TpeGoBaHuamu ASHRAE 12-2000.

@ Pacnbinetne Boabl TONbLKO B BO34YX0BOAAX.
(3] 3anpelwaercs UCNoNb30BaHWe XMMUYECKN 06paboTaHHOM BOABI.

9 PeKOMEH[J,yeTCS'I ucnosb3oBaHune IZleMI/IHepa}'IM3OBaHHOI7I BOAbI.

humiDisk
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humiTOOLS

humiTOOLS npepcraBnseT coboit oHnaitH-nporpammy CAREL no
nofbopy yBAAXHUTENE!, aKCeccyapoB U [OKYMeHTaLuu.
Joctyn k humiTOOLS npepocTaBnsercs 3aperucTpupoBaHHbIM
nonb3osarensm caita CAREL 6ecnnatHo. B nporpammy BxoasT

cnepyowme GyHKLMK:

i nop,6op YBRAXHUTENA: faHHAA (byHKLLVIﬂ nossonsaert nop,06paTb
MoLenb n Tmunopasmep Haubonee NOAXOAALLEr0 YBNAXHUTENA (CM.

onucaHue HuUxe);

® OL|eHKa KayecTBa BObl: NO3BONAET N0A06PATH YBAAKHUTEND B
COOTBETCTBUM C XapaKTEPUCTUKAMM BOLbI HA 0ObEKTE;

® Noa6op NapoyBAAKHUTENS HENOCPEACTBEHHOTO AeACTBMUA: aHHan
(yHKUMA no3BoAsET Nogo6paTh Hanbonee NOAXOAS NI KAHANbHBI
napopacnpeaenuTens s CUCTEMbl BO3AYXOBOAOB MW CEKLMN
LLeHTPaNbHOro KOHAMLMOHEPA B TOM C/ly4ae, eCiin Ha 06bekTe
MMEeTCA LIeHTPaNbHAA CUCTEMA NapoCHabKeHNs u npuobpeTteHue
aBTOHOMHOTO YBNAXHMTENA He TpebyeTcs.

Moa6op ysnaxkHutens

B nporpamme humiTOOLS ucnonb3yetcs 6a3a KAMMaTUYECKUX AAHHBIX
AN MHOXECTBA PErMOHOB MO BCEMY MUPY. onb30BaTeNb AOMKEH
yKa3aTb peruoH, rae GyAeT ycTaHaBAMBATLCA YBNAXKHUTENb; YPOBEHb
BNAYXHOCTU B NOMELLEHUU; TEMNEPaTYPHYIO YCTaBKy; TUMN YCTaHOBKY (B
BO3[lyXOBOAE WM HENOCPEACTBEHHO B NOMELLEHNUU; B TypeLKuX GaHax
WU C LEeHTPaibHOI cuCTeMoi napocHabkeHuns). 3atem humiTOOLS
aBTOMATUYECKW MOACYMTLIBAET HEOOXOAMMYIO NPOM3BOAUTENLHOCTD
Mo YBNAXHEHUIO U BbIBOAUT CUCOK NOAXOAALMX MOAENeN Ans
JaHHoro Tuna obbekTa. Kpome 310r0, N0AbL30BaTENb MOXKET CKauaTh
nocnefHIo pefakLuio TEXHUYEeCKON JOKYMeHTauum (pyKOBOACTBA,
TEXHUYECKME XapaKTEPUCTUKM U NPOY.), a TakxKe Nogo6paTh AaTUMKK,
napopacnpefenuTeny 1 Npoune onuuoHanbHble akceccyapbl. OaHUM
HaXxaTMeM KHOMKMW NONb30BaTENb MOXET 3aNpOCUTb CTOUMOCTb
BbIGPaHHOM cucTeMbl. B nporpamme Take npegycMoTpeHa
BO3MOXHOCTb BbIOOPA PErnoHa 3KCNNyaTaLmuu yBRaXHUTENs U
CaMOCTOATENbHOrO BBOAA NapaMeTPOB BNAXKHOCTU U TeMnepaTypsl.

Monb3oBarenb 3apaer:

® TUM YCTAHOBKM,

® NapaMmeTpsl BO3AyXa A0
VBAAKHEHNS,

® Tpebyembie napameTps
BO3/yXa Nocne YBAaKHEHUS,

® [laHHbIE MO PACMONOKEHUIO
obbeKTa.

Monb3oBartennb nony4aer:

® pacyeT CUCTEMbI YBAAKHEHMS,
® nepeyeHb NOAXOAALYMX
yBRAXHUTENew.

CAREN

—_— - - Eans =
= o =




Wcnonb3ys cBoi 35-neTHWI ONBIT, KOMNAHUA
CAREL pa3pabarbiBaeT nepefjoBoe, HafexHoe
1 KOHKypeHTocnoco6Hoe 060pyaoBaHue,
nonyyuBLUee Npu3HaH1e BO BCEM MUPE.
YenaxHutenu nponssogcrsa CAREL
YCTaHOBNEHbI B My3esX, [ie OHW NOMOraKT
3aWuTuTL 6eCLeHHbIe NPOU3BEAEHUSA
MCKYCCTBA; B LieXax no NpOM3BOACTBY
MO6UIbHbIX TeNedOHOB U KOMMbIOTEPOB, Tae
TpebytoTcs 0cobble YCIOBUA BNAKHOCTY;

B 6aHKax W MESULMHCKUX LLeHTpax,
pa3bpocaHHbIX N0 BCEMY MUDY.

Mpon3BoauTeN BUHA U NULLEBBIX
NPOAYKTOB UCMOMb3YIOT YBAAKHUTENN
CAREL ans obecneyeHuns KadecTsa cBoei
npoaykuuu. Cuctemsl yBRAXHEHNA BO3LYXa
CAREL MOXHO yBUAETb Ha BEAyLIMX
aBTOMOBUNECTPOUTENbHBIX 3aBOAAX, B LieXax
no NpPOM3BOACTBY MALIMH MAacCOBOrO CNpoca
1 FOHOYHbIX aBTOMOGUNElN «Dopmynbl 1».
Bepylume camonetocTpouTeNbHbIE KOMNAHUM
ycTaHaBausaloT yenaxHutenu CAREL B cambix
COBpEMEHHbIX JleTaTeNlbHbIX annaparax.

HALUW 3AKA3YUKWU B POCCMU U YKPAUHE:
MpomblwneHHble NpeanpUATUA
Komnanus «Conug» (r. Apamunb, CBepanosckas 061.)

(MapmaueBTUYECKMil 3aBOS «ANTAiBUTAMUHbI»
(r. Buiick)

Bopckuit crekonbHbIit 3aBog (. bop,
Huxeropopackas 0671.)

3aBop «TambpaHc YkpauHax (r. bopucnons,
Kuesckas 061.)

KotenbHas Ha Pwxckom wocce (r. Bonokonamck)

3aBop «KBaHT» (r. 3eneHorpag)

3A0 «Knesmepnpenapat» (r. Kues)

Tunorpadus «AHTapec» (r. KonnuHo,
Jlenunrpapckas 061.)

KpacHospckas T3L-1 (r. KpacHospck)

TabayHas abpuka 3A0 «JT International Ukraine»
(r. Kpemenuyr)

3aBog «MonumepkoHTeiiHep N 1» (r. o6Hs,
MockoBckas 061.)

KoHpuTepckuii koHuepH «babaeBckuii»
(r. Mocksa)

Tunorpadus Bolickooii yacTu (r. Mocksa)
Tunorpadus «3Hak» (r. Mocksa)

KypyaToBCKUit UCTOYHUK CUHXPOTPOHHOTO
usnyyenus (KUCK) (r. Mocksa)

AsTokombuHar Lib P® (r. Mocksa)

Hemeukas dabpuka nedatu (r. Mocksa)

KapToHHO-6yMaHbI KOMOUHAT (r. HabepexHble
YenHel)

HUWTPN «Mna3ma» (r. PasaHb)
JIA3C (r. CaHkT-Metepbypr)

Nonurpacuyeckas komnanus «3IMKNUTAS» (Lientp
umncpoBoit neyatu «XEROX») (r. CaHkT-MeTepbypr)

Mpoun3BOACTBEHHBI KOMNNEKC «benko3nH»
(r. CankT-NeTepbypr)

Tunorpadus odceTHO! neyatu
(r. Cankr-TeTep6ypr)

Tunorpadus «T[, Ynakoska» (r. CaHkt-TeTep6ypr)

CrekonbHblil 3aBoa «Canasar cTekno»
(r. Crepnutamak)

®apmaueBTuyeckuit 3aBog (r. Xabaposck)

AAMUHMCTPATUBHbBIE 3[aHUA

OcpucHbIN LeHTp (r. AcTpaxaHsb)

HauuoHanbHbiii apxus (r. baky, Asep6aiifxkaH)
3patHue BepxosHoro Coseta YkpauHbl (r. Kues)
OcpucHbIi LeHTp Ha yn. TpuHyeHko, 6 (r. Kues)
LleHTpansHbiit Tenerpag (r. Mocksa)

OcucHbIi LeHTp Ha nep. KopobeiiHukos (r. Mockea)
YMHC P® (r. MockBa)

NpeanpuaTMA cuctem CBA3M
«KomcTap» (r. Mocksa)
MTC (r. Mocksa)

LieHTpanbHbiit kommyTaTop Beeline GSM

(OAO «BbiMnen KommyHukaumumuy) (r. Abaka,

r. bapHayn, r. buiick, r. KemepoBo, r. KpacHospck,
r. HoBokysHeuk, r. Hopunbck, r. Tomck)

TOpI'OBbIe KOMMNAEKCbI

CrpoutensbHblil runepmapket Castorama Ha
Mynkosckom wocce (r. CaHkT-MeTepbypr)

Vye6Hble 3aBefeHUs

Kypckuit prHaHCOBO-3KOHOMUYECKUI UHCTUTYT
(r. BopoHex)

CaHkT-MNeTepbyprckuit rocyaapCcTBeHHbIi
MeANLIMHCKMI yHUBepcuTeT uM. akag. W.M. Masnosa
(r. Cankr-TeTep6ypr)

MeanumHcKue yupexpeHus

WpkyTckas obnactHas 6oabHuua (r. NpkyTck)
YacrtHas knuHuka «bopucy (r. Kues)

YacTHas aKyWepcKo-rMHEKoNornyeckas KmHuka
«Wcupay (r. Kues)

16-e otaeneHue rocnutans um. H.H. bypaeHko
(r. Mocksa)

Bcepoccuiickuit ovkonorunyecknit LeHTp (r. Mocksa)

LleHTp nepecapku cepaua B pecnybanmkaHcKoii
6onbHULe M B. A. bapaHosa (r. MeTpo3aBopack)

PopunsHbiit gom Ne1 um. K.I. Bugemana (r. CaHkr-
MeTep6ypr)

YupexaeHus KynbTypbl

Bcepoccuitckuit myseit A.C. MywkuHa.
Myseii-kapTtupa A.C. Mywkuna (r. Cankt-Netepbypr)

Teatp «Et Cetera» nop pykosoacteom A. KansruHa
(r. Mocksa)

LieHTpb! pocyra 1 oTAbIXa
3oonapk, 30Ha CaBaHHbI (r. Kues)
OpraHHeiit 3an (r. Omck)
Typelkune 6aHu (r. PA3aHb)

¥unble Komnnekcobl
unoit pom nosblweHHON KoMpopTHOCTH (. BpAHCK)

KBaptupa B 3auTHOM paitoHe «06onoHCKue JTunku»
(r. Kues)

YactHblit koTTepx (r. KpacHoBuaoso,
MockoBckas 061.)

KoTTefxHble 3acTpoitku B npuropoAax r. CaHkr-
MeTepbypra

Kottepmk «[pubkoBo» (r. Mocksa)

INUTHBIA KUK KoMnaekc «Bopo6beBbl ropbi»
(r. Mocksa)

OpaHepes B KOTTefKe Ha MATHULKOM wocce
(MockoBckas 06n.)

¥unoi gom no yn. OctposutsHoro (r. Mocksa)
Xunoit som Ha Hosopuxkckom wocce (r. Mocksa)

Xunoi gom Ha Kpusoap6arckom nep., Ne15
(r. Mocksa)

Kotregx (noc. NMasnoso, Mockosckas 061.)

KoTregHble 3acTpoiiku Ha PyGnesckom wocce
(MockoBckas 06n.)







U3oTepMmuyecKkue yBaaXKHUTENU
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KoMnnekKcHble cuctembl VBNAdXHEHUA U aBTOMATUKMHU
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YBNAXHUTENU C NOrPYIKHBIMU ISIEKTPOAAMU

Pa6oTa yBnaxHuTenei ¢ norpyxHsiMu
3NeKTPOAAMM OCHOBAHA Ha 0YeHb NPOCTOM
tu3snyeckom npuHumne. 06b1YHas NUTbeBas
BOJA COLEPXKUT HeGONbLIOE KONNYECTBO
MUHEepanbHbIX CONei 1 No3ToMy obnasaet
HeGOoNbLON 3NeKTPONPOBOAHOCTbIO. MU
NPOXOXKAEHUN 3NEKTPUYECKOTO TOKa

MEXAY BYMA NOTPYXKHBIMU 3NIEKTPOAaMK
NPOUCXO[UT Harpes BOAbI L0 TEMNeEpaTypel
napoo6pa3soBaHus (3ddekt xoyns).
BenuumnHa 3neKTpuyecKoro Toka usmepsiercs
TOKOBbIM TPaHC(hHOPMATOPOM, U OHA

BCErfa NponopuMoHasbHa KonnyecTsy
BblpabarbiBaemoro napa. Perynupys yposeHb
BOAbI B UMAMHAPE W, CNEfOBATENbHO, YPOBEHb
NOrpyXeHus 31eKTPOJ0B C NOMOLLbIO
MUTATENBHOTO U APEHAXHOTO KNanaHos,
MOXHO C BbICOKOIl CTEMNEHbID TOYHOCTH
YNPaBAATb NPOLECCOM Napo06pa3oBaHus.
Mo Mepe ucnapeHus BoAbl LUANHAP
MOMOHAETCA HOBBIMU NOPLMUSMU BOAbI.
Wcnapsiowascs Boja He COfepXUT
MUHEpanbHbIX CONel, NOITOMY NOCTENEHHO
KOHLEHTpaLus CONM U 3NeKTPONPOBOJHOCT
BOAbI B UMAMHAPE yBenuyuBatoTcs. Ans
nogaepxaHus HopmanbHoi padoTel
YBIAXHUTENS NepuoanYecku Tpebyertcs
YaCTUYHBI CNIUB CUIBHOMUHEPANN30BAHHOI
BOAbI C fOOABNEHMEM CBEXKEI
cnabomuHepanusosaHHoii. Co BpemeHem

Ha BHYTpEeHHel NOBEPXHOCTH LMANHAPA
06pa3syertcs U3BECTKOBLIA Hanet. B 3Tom
cnyyae UMAUHAP HEOBXOAUMO YUCTUTL UK
3aMeHsTb.

HecmoTps Ha npocToit npuHumn paboTsl,
co3gaHue HafexHoro v GesonacHoro
VBAAKHUTENS C NOTPYXHbIMMU
3neKTpofamu Tpebyet 60/blWoro obvema
uccnefoBaresnbekoi pabotel.

Mo cpaBHEHWIO C APYTUMU U30TEPMUYECKUMY

VBAAKHUTENAMM (3NEKTPOHArpeBaTesbHbIMU

¥ ra30BbIMU) YBAAXKHUTENMN C NOTPYIKHbIMU

3NeKTpodaMu:

® felwesse no cebecToumocTu;

® paboTaloT Ha 0ObIYHON NUTLEBOI BOfE
(BeMuHepanu3aLmus UNu yMaryeHue Boapl He
TpebyeTcs);

 TpeyioT NepruoanYeckoi 3ameHsl Um
YUCTKM UUANHAPA;

® yHUBEPCASbHbI N0 NPUMEHEHNUIO
(koM OpPTHOE yBNAXKHEHUE KUNULLHO-
aAMUHUCTPATUBHBIX 3AAHNI U
TEXHONIOrMYeCcKoe yBAaXKHeHe
NPOU3BOACTBEHHBIX NOMELLEHUI).

Komnanusa CAREL BbinyckaeT yBnaxHutenu
C NOTPYXHbIMK 3NeKTpoaamu ¢ 1970

roaa. B cpaBHeHWUM C aHaNOrUYHLIMM
MOJeNAMU [pyrux Npon3BoAUTENeN

OHM BbIFOAHO OTANYAIOTCA TOYHOCTHIO 1
Ha[IeXHOCTbIO CUCTEMbI YNIPABNEHNA Ha
6a3se NporpamMMmUpyeMbIx KOHTPOJIIEPOB
cob6CTBEHHOM pa3paboTku.

Komnanusa CAREL npepnaraet e cepuu
VBNAXHUTENEN C NOTPYXKHBIMU 3NEKTPOLAMU —
humiSteam u compactSteam.

VBnaxHutenu cepun humiSteam —
ONTUMaNbHOE peLleHne [ MHOTUX 0OBEeKTOB.
Linpokuin mofenbHbIN pag yBRaxHuTenein
OTNIMYAETCA HAAEKHOCTBIO, TMOKOCTbIO
NPUMEHEHUSA U OTAUYHBIMU TEXHUYECKUMN
XapaKTepuCTMKaMmu.
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humiSteam

UE*

Cepuns humiSteam npepHasHayeHa

L5 YBNAXHEHUS BO3AyXa B XMUIbIX U
aIMUHUCTPATUBHbBIX 3AaHUAX, 6ONbHULAX,

B TYPELKMX OAHAX U HAa NPOMBbILUNEHHbIX
obbeKTax. YenaxHutenu humiSteam

MOXHO YCTaHaBANBATb HEMNOCPELCTBEHHO

B MOMELLEHMN BMECTE C BEHTUNATOPHbLIM
napopacnpegenutenem. Mpu KomnaekTauum
HOBbIMU MOAENAMU NUHENHbIX
napopacnpegenuteneit OHM MOTYT YBAAXHATH
BO3/yX B Bo3ayxoBogax. Moaenu humiSteam
paboTatoT Ha NpoCToit BOAONPOBOAHOM BOAE
C 3N1EKTPONPOBOAHOCTLIO OT 75 fo 1250 mkC/
cM. B 3aBMCMMOCTYM OT KaYyeCcTBEHHOrO COCTaBa
BOLbl CUCTEMA YNpaBfeHUs aBTOMATUYeCKU
ONTUMU3UPYET PEXUM PabOTbl YBAAKHUTENS
AAs NPoAJieHUs CPOKa ero Ciyxobl.

HoBas cepus yenaxHuteneit humiSteam
BKNIOYAET B ceOs 1BE NUHENKH,
pasnuyatomecs TMNOM ynpaBieHus:

e humiSteam Xplus (X) noaxoaut gns Bcex
00bEeKTOB, re TpebyeTcs aBTOHOMHOE
ynpae/eHue no CUrHany fatymka
BAXHOCTU. [Taponpon3BofMTENbHOCTD
BaHHbIX Mofieneit — o1 1,5 o 130 Kkr/y.

e humiSteam basic (Y) nogxoaut ans
00bEKTOB, YPOBEHb BIAXKHOCTM HA KOTOPBIX
3amMepseTcs BHEWHUM YCTPOCTBOM
(Hanpumep, cuctemoii BMS unu
rurpocTtatom). Maponpon3BoAUTENbHOCTb
BaHHbIX Mofieneit — o1 1,5 fo 65 Kr/u.

B HOBytO NuHeliKy 060pyaoBaHUA BXOAUT

mopens Wellness ans Typeukux 6aHb. Cuctema

aBTOMATMKM B Hell BO MHOFOM CX0Xa C HOBOW

mopensio Xplus (X).

KomnaHus CAREL pewwnna 06HOBUTD
MOJLENbHbIV pAj YBAAXKHUTENER NO
CNesyowmuM NpuymHam:

— iy

* Ya06CTBO 3KCNAYATALUM
MocTosiHHOE UCNONb30BaHNE ObITOBBIX
3NeKTponprbopoB Aenaet notpebutenen
6onee TpeboBaTeNbHbIMU K YROOCTBY
noNb30BaTeNbCKOro UHTEpdeiica. 06e
mopenu humiSteam ocHalieHbl KpynHbiM
KK-gucnneem n dyHKUMOHANbHBIMU
KHOMKamu. CUMBONbI HA fUCNIee MOAENM
basic npocTbl 1 noHATHLI. MaHenb
ynpaenieHus cTana 6onee 3proHOMUYHON, a
€e Yro/l HaKNoHa MOXET PerynupoBaTtbCa.
HapexHocTb
[ns HoBbIX Mofeneit humiSteam komnaHus
CAREL pa3pa6oTana 6bicTpopasbeMHble
COeANHEHUS CUOBbIX KOHTAKTOB — TENepb
MCNONb30BAHME [LONONHUTENbHBIX
MHCTPYMEHTOB NPy 3aMeHe LUAUHAPA He
TpebyeTcs. 3T0 UCKNOYAEeT Neperpes B
Clly4ae HeKOPPEKTHOTO TeX06CNyKUBaHUA.
B uensx obecneyeHuns 6onee HafeKHON
paboTbl CUCTEMbI BHE 3aBUCMMOCTH OT
XapaKTePUCTUK BOfbl BCE MOAENM OCHALLEHbI
JPEHAXHBIM CIMBHbBIM HAaCOCOM.
MpoussoanTENbHOCTL
MporpaMMHoe obecneyeHne KOHTpONNepa
0GHOBNIEHO B COOTBETCTBUM C OT3bIBaMU
HalWwux KnueHTos. bnarogaps HoBomy
anropuTMy paboTsl yBAAKHUTENb ObiCTPEE
3anycKkaeTca 1 onepaTuBHee perynupyet
KonebaHuA BAAXHOCTU B MOMELLEHNH,
4YTO pacwmpseT cdhepy ero NpUMEHeHus.
MoMMMO 3apeKoMeHA0BaBLUX CeOs
(yHKUNIT 3aWnTbl (Hanpumep, cucTema
aHTuBcneHunsaHua AFS u ap.) u cuctemsl
CaHUTapHO-TUrMEHUYECKOTO COOTBETCTBUS,
YBNAXKHUTENN [ONOHSATCA CNELMANbHBIMU
(YHKLMAMK PEryAnpOBaHUA KaK BbICOKOIA,
TaK U HU3KOW 3N1eKTPONpPOBOAHOCTH BOfbI.
¢ lllupokui MopenbHbLIN PAA U MHOXKECTBO
LOMOJIHUTENBHBIX (DYHKLUUI
MogknioueHne mogeneit humiSteam Xplus
(X) n humiSteam basic (Y) cranaaptHo
ocyuecTasetcs no npotokony Modbus®
RS485. KoHtponnep Xplus (13 nuHeiiku
nporpammupyembix KoHTposnepos CAREL
pCO) onuuoHanbHO OCHALLAETCA HECKONbKUMU

KOMMYHUMKALMOHHBIMM NPOTOKONAMU 1
LONONHUTENBHBIMU (DYHKLMAMMU — HAaNpumep,
BO3MOXXHOCTb NPOrPaMMMPOBaTh PEXUM

¥ napameTpbl paboTbl B COOTBETCTBUM

C rpauKamMu HEBHOTO W HeAeNbHOMo
pacnucanua. Takxe B KOHTpoNnepax

BE[IETCA XKypHaN COBLITUI (3annCh TEKYLLMX

¥ aBapuiiHbIX COObITUIA C yKa3aHWeM AaTbl

¥ BPEMEHM) U UMEETCH BO3MOXKHOCTb
yAANEHHON ANarHoCTUKM NOCPefCTBOM
coefnHeHus B ctaHaapTe GSM. MogenbHbiit
pAg 060pyA0BaHNSA LOMOJHEH YBNAXHUTENEM
Naponpou3BOAUTENbHOCTBIO 18 Kr/u.

Mpeumyuiecrea

® Cuctema aHTuBCneHuBanus AFS
npegoTBpaLLaeT NnonafaHue KpynHbix kanenb
BOZAbI B CUCTEMY pa3fayu napa.

© OLMHKOBaHHble 3N1eKTPOLb! U [OHHBIN
UNLTP C 3aLLMTOI OT HAKUNU NPOANEBAIOT
CPOK CyX6bl LUIVHLPOB YBENUYEHHOTO
TMnopasmepa. Bo3moxHa nocraska
pa36OpHbIX 1 CBEPXTEPMOCTOMKMX LUAUHAPOB.

e [naBHOe perynuMposaHue
naponpou3soaunTensHocTn ot 20%
(B Mmopensx ¢ AByMA UunuHApamMu — ot 10%)
[0 MaKCUManbHOro 3HaueHus.

® BcTpoeHHas cucTema U3MepeHus
perynmpoBaHus 3eKTPONpOBOJHOCTH
BOZAbl ONTUMU3UPYET 3P HEKTUBHOCTD
MCNONb30BaHUSA 3NEKTPOIHEPTUN U
obecneynBaet cTabuabHyio paboty
VBAAKHUTENS.

© BO3MOXHOCTb BbIGOPA MEXAY HECKONbKUMM
TMNamu KoHTponnepos: basic (Y) (c
NPONOPLMOHANBHBIM yNPaBAEHNEM UK
no npuHumny BKN/BbIK/ no curHany
0T BHelwHero koHTponnepa); Xplus (X)
(c MopynupyloLWMM ynpaBneHnem Ha
ocHoBe cemeiicta pCO), W (aHanoruyeH
koHTponnepy Xplus (X), Ho B UCNONHEHMH
ANA TypeLkux 6aHb).

® mopens Xplus (X) npegycmatpusaer
nofKoYeHne BTOPOro faTunka-
OrpaHWYmUTENs, KOTOPLIA UCKNOYaAET
oGpasoBaHue KoHpeHcara B Bogyxosoge. 17
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hum%Steam :

KoHTponnepsl

Bce yBnaxHutenu cepun humiSteam
KOMMNEKTYIOTCA OAHUM U3 3 TUNOB
KOHTpON/epoB:
e un basic (Y) (gns cucrem
Naponpon3BoOAUTENLHOCTbIO OT 1,5 A0
65 Kr/u): ynpaBneHue no curHany ot
rUrpoCTaTa Ui BHELHEro KOHTPONEepa;
e tun Xplus (X) (ans cuctem
Naponpon3BOANTENbHOCTbIO OT 1,5 A0
130 Kr/4): ynpaBneHue Ha OCHOBE
cemeiicta pHC (aHanor pCO) — aBTOHOMHOE
ynpaeneHue Co BCTPOEHHOTO KOHTpONepa
WAW MO CUTHANY OT BHELWHEro KOHTpoNnepa;
e tun W: aHanor mogeneii Xplus (X), Ho B
UCMONHEHUM ANs TypeLKux 6aHb.

Bce tunel ynpasaeHua npeaycMaTpusatoT
ANCTAHLUOHHOE BKNKOYEHNE YBNIAXHUTENA U
cucrTemy aBapMVIHOVI CUTrHann3auunu.

Kontponnep tuna basic (Y):
ynpaBsieHue no npuHyuny
BKJ1/BbIKJ1 unu

B NPONOpPLUOHANIbBHOM pexKume

BbipaGoTka napa perynupyertcs no curHany,

NOCTynatoLWeMy OT BHelHe CMCTeMbI

ynpaeneHus:

* no npuxumny BKJ1/BbIKJI: npoctoe
3aMblKaHUe UM pa3MblKaHUe KOHTaKTa
(Hanpumep, rurpocrara), YTo6bl HauaTb UK
0CTaHOBUTb BbIPABOTKY Napa;

® B NPOMNOPLMOHANILHOM PEXUME YNpaBIeHNS:
VBIAKHUTENb BbIPabaTHIBAET KONMYECTBO Napa,
KOTOpPOe NPsiIMO NPOMOPLMOHANIBHO CUTHay
(0-10 B, 2-10 B, 0-20 MA, 4-20 MA) OT BHeLLHer0
KoTposnepa. Naponpous3BoauTeNsHOCTL
perynupyetcs B npegenax ot 20 fo 100% ot
MaKCUManbHOM BENIMYUHBI.

KoHTtponnepsl Tuna basic (Y) ocHaweHbl
TPEXCErMeHTHbIM 3NEKTPOHHBIM AUCTEEM, Ha

KOTOpoM 0TOGpaXalotcs napameTpbl paboThbl
NpyU HOPMANLHOM IKCNANYATALMUM, @ TAKIKE
AuarHocTuyeckas uHopmayus.

KoHTponnepel Takxe oCHaleHbl MHTEphencom
RS485 no npotokony Modbus® gns
KOH(UrypUpoBaHMA U NpMeMa CUTHaNOoB
ynpaBfieHns oT cuctemsl BMS.

Kontponnep tuna Xplus (X):
MOAYNMpYIOLWMIA HA 6a3e
BCTPOEHHOr0 KOHTpOANepa
B yBnaxHutensx humiSteam c cucremoit
ynpasnenus Xplus (X) umeeTca BCTPOEHHbIN
KOHTpOJINEp ¢ rpadnyeckum aucnieem
1 DYHKLMOHANbHBIMW KHOMKaMK Ans
nporpamMMmUpoBaHus W ynpasieHus
npoLeccom ynaxHeHus. Monb3osarens
MOXeT BbIOPaTh Crefyiolmne pexumbl paboTsi:
® BK/IIOYEHME W BbIK/IOYEHME NO CUrHANY
BHELIHEro rurpocTara;
© NPONOPLMOHANbHbIA PEXUM MO CUTHANY OT
BHELUHEro KOHTpONNepa;
® NPONOPLMOHANbHbI PEXUM NO CUTHANAM
OT BHELHEro KOHTponNepa 1 AaTunka
LNA OTpaHnUyeHus JoNycTUMOro ypoBHS
BNIQXXHOCTU B BO3/lyXOBOJE;
© MOAYNMPYIOLWMIA HA OCHOBAHUM YCTaBKU
1 NOKa3aHWii AaTynKa BAAXHOCTU UK
Temnepatypsl (B mopensax Wellness);
® MOAYNMPYIOWMIA HA OCHOBAHUM YCTaBKU U
MoKa3aHWi aTynKa BNaXXHOCTU U AaTuMKa-
OrpaHUYUTeNs B BO3AYXOBOAE.

Maponpou3BOAMTENBHOCTE Perynnpyercs

B npegenax ot 20 go 100% maKcUManbHoi
BennynHbl (o1 10 o 100% B Mopensx
npoussoguTenbHocTbio 90 1 130 Kr/u4) 3a
UCKNIOYeHMEM yNpaBAeHUs Mo NPUHLMIY
BKJ/1/BbIKJ1, korna npon3BofuTenbHOCTL 1160
Hynesas, 60 MaKCMManbHas. YBnaxHuTeN
humiSteam, ocHalleHHblIe KOHTpOIEPAMU
Xplus (X), moryT nonyyarts cnepytoume
BHeLWHMe cUrHanbl (BbIGOP OCylLeCTBASETCS

CO BCTPOEHHOTO NynbTa): GecnoTeHlnanbHbli
KOHTAKT FMrpoCTaTa C BbIXOLHbIM CUTHANIOM
0-1B, 0-10 B, 2-10 B, 0-20 MA, 4-20 MA.

B koHTponnepax Xplus (X) o6beaunHsioTcs Bce

npeumyliecTBa cemenctaa kKoHTponnepos pHC

(pCO):

® NPOCTOTA IKCMANYATALMUM: COOOLEHNA 1
CMMBOJIbl HAMALHO OTOOpaXalTCA Ha
rpaduyeckom gucnnee;

® BO3MOXHOCTb 33JjaHusA TailMepoB
€)XeHEeBHOTO U HefleNbHOTO
NporpamMMmUpoBaHus;

© BO3MOXHOCTb NOJKNIOYEHUS Yepe3
pasnuyHele npoTtokonsl LAN (Hanpumep,
Modbus®, BACnet™, LON®);

® DyYHOe BK/IKOYEHUE U BbIKNIOYEHNE CO
BCTPOEHHOTO My/bTa YNpaBneHus;

® }KypHa/ yyeTa CUrHanoB 0 HEUCNPABHOCTAX;

® MCTaHUMOHHAA ANArHOCTUKA MO CETU
topmata GSM (onumnoHanbHo).

Koutposanep tuna W: aHanor

mopenein Xplus, HO B UCNOJIHEHUU

ANA TypeuKux 6aHb

KoHtponnepsl W gns yBnaxHutenei

humiSteam cxoxu ¢ mogensmu Xplus (X), Ho

npegHa3HayeHbl N5 YCTAHOBKM B TYPELKUX

6aHsx. [ToMMMO NpUBEfEHHBIX BbilLE

XapaKTEPUCTUK OHU OTAMYAIOTCA CleayioLuMu

dyHKLUnAMN:

© BO3MOXHOCTb 33fjaHusA TaliMepos
€Xe[HEBHOTO U HefleNbHOro
NporpamMMmUpoBaHus;

© BO3MOXHOCTb 3afjaHNA PasNNYHbIX
TEMNepaTypHbIX YCTaBOK AN KaXAOoro
nepuoaa BpeMeHu;

® ynpasneHue nogayeit 3bUpHbIX Macen
W 33fie/iCTBOBAHME PeXMUMa CaHUTapHON
06paboTku;

© 3aMnyCK BEHTUIATOPOB B PEXUME
PeuMpPKYNALUN U BBITAXKM; yNpaBieHue
paboToit 0CBETUTENbHBIX NPUBOPOB.
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Mopenu

| UE001* | UE003* | UE005* | UE008 | UE009* |

06wme napameTpsl

HomuHanbHasi naponpou3BoauTENbHOCTD, Kr/Y 1,5
MoTpebnsiemas MOWHOCTb, KBT 1,12
InekTponuTaHue (apyrue napameTpsbl — o UHAUBUAYANbHOMY 3aKasy)

©200, 208 v 230 Bt (+10 - -15%), 50/60 Iy, 1 ® °
400, 460, 575 BT (+10 - -15%), 50/60 I, 3 ®

[lnameTp napoBoro natpy6ka, MM 22/30
Pabouee paBneHue napa, Ma -600 — 1500

KonuyectBo unnuHapos

Ycnosus 3Kcnayarauuun

Ycnosus xpaHeHUs

Knacc 3awutsl

MapameTpsbl no Bope

[lnameTtp coeguHUTENbHOTO NaTpybKa
Temnepartypa Bogsl, °C

[JlaBneHue Bogpl, MMa (6ap)

Pacxog Bogbl, /M 0,6
Xectkoctb Bogbl, °F
JneKTponpoBOAHOCTL BoAbl, MKC/CM
ApeHax

[lnametp coeguHuTENbHOTO NATpybKa
Temnepartypa Bogpl, °C

Pacxop Bogbl, ji/m

Napopacnpepenutenn

Konnuectso 1
Tun

MapameTpsl 3neKTponuTaHus, B~ 24
HomuHanbHas MowHocTb, BT 37
HomuHanbHbI pacxod Bo3gyxa, M3/4 192

CeTeBoe ynpasneHue
CTaHAapTHO NOAAEPXKMBAEMbIE MPOTOKONbI

JlononHuTeNnbHbIe NPOTOKOb! (ONLMUOHANBHO)

3/4"G BHeWwHAs pe3bba

1-40
01-08(1-8)
0,6 0,6 11
10... -40
75 - 1250
40
< 100
7
1 1 1
VSDUOA*
24 24 24
37 37 37
192 192 192

UEX* n UEY*: Modbus®

UEX* n UEW*: RS485, BACnet™, LON®, Ethernet®,
RS232 + GSM (onumnoHanbHo)

6,75

30

3 5 8
2,25 3,75 6,00
° °
° ° °
22/30 30 30
-600 - 1500 -600-1300 -600- 1300 -600 - 1350
1
1 - 40 °C; oTHOCMTeNbHAA BRAXHOCTb 10 — 90% (6e3 obpa3oBaHus
KOHAeHcaTa)
-10 — 70 °C; oTHOCUTENbHAA BNAXHOCTb 5 — 95% (6e3 06pa3oBaHus
KOHAeHcaTa)
1P20

0,6

24
37
192

fa6apuTbl 1 Bec

)

—

o
= ] I \LIJ r/
LI r N
Mopenb W x T xB, Mmm Bec, kr WxT xB, Mmm Bec, kr

UE001 — UE0O08 365 x 275 x 620 13,95 500 x 400 x 740 16
UE009 — UE018 365 x 275 x 712 17 500 x 400 x 850 20
UE025 — UE045 545 x 375 x 815 34 665 x 465 x 875 39
UE065 635 x 465 x 890 44 750 x 600 x 940 51

UE090 — UE130 1150 x 465 x 890 70 - 74 1270x600x 940 77 -81




| UE010* | UE015* | UEO18* | UE025* | UE035* | UE045* | UE065* | UE090* | UE130*

10 15
7,50 11,25
[ ] [ J
30 30

-600 - 1350 -600 - 1350

18
13,5

30
-600 - 1350

25
18,75

([ ]
40

-600 - 2000 -600-2000 -600 - 2000

1

35
26,25

[ ]
40

45 65
33,75 48,75
[ ] [ J

40 2x40

-600 — 2000

90
67,5

2x40
-600 - 2000

1 - 40 °C; oTHoCcuTeNbHas BAAXHOCTb 10 — 90% (6e3 06pa3oBaHuMs KOHLeHcaTa)

-10 — 70 °C; oTHOCMTENbHaA BNAXHOCTb 5 — 95% (6e3 06pa3oBaHus KOHAEHCaTa)

il 11
7 7
1 1
VSDUOA*
24 24
37 37
192 192

1,1

24
37
192

5,85

22,5

230
35
650

IP20

3/4"G BHewWHss pe3bba
1-40
01-08(1-8)
5,85
10...-40
75 - 1250

40
<100
225

230
35
650

UEX* & UEY*: Modbus®

5,85 7
22,5 22,5
1 2
VRDXL*

230 230
35 35
650 650

UEX* n UEW*: RS485, BACnet™, LON®, Ethernet®, RS232 + GSM (onuuoHanbHO)

14

45

230
35
650

130
97,5

2x40
-600 - 2000
2

14

45

230
35
650

Pacwudposka HoMeHKNaTypbl

Tun ynpaeneHus:

X = koHTponnep Xplus

W = konTponnep Wellness
Y = koHTponnep basic

Onuuu:

0 = CTaHAAPTHbII HEPa3BOoPHbIA LUANHAD
C= cTaHAapTHbIN Pa3bopHbIA LUAUHAD

1= UMANHADP ANA BOAbI HU3KOW KECTKOCTH
2= pa3bopHbIil UMAUHAD ANs BOLH HU3KOW KECTKOCTU

e il
W

— =

00 = ucnonHexune ans Esponel
0U = ucnonnenue ans CLIA

HomuHanbHas
Naponpon3BOAUTENLHOCTb:
001=1,5kr/u
003 =3 kr/y
005 =5 Kr/y
008 =8 Kr/y
009 =9 Kr/y
010 =10kr/y
015 =15kr/y
018 =18 Kr/u
025 =25 Kr/u
035=35kr/y
045 =45 Kr/y
065 = 65 Kr/u
090 =90 kr/y
130 =130 