MDDV

NMPO®ECCNOHAJTIbHOE KINIMMATNYECKOE OBOPYOOBAHNE

KHUTA MEHEIXEPA

KOMMNPECCOPHO-KOHAEHCATOPHbIE BJ1OKK

SKCKMIO3MBHbI MOOENbHbLIV PAA NO 1*
OT NMOCTABLLWNKA KKB et

* [No paHHbIM areHTcTBa «JIMTBuHYYK MapkeTuHr», Midea Group Co., Ltd. 3aHumaeT nepoe mecTto o 06émy nocraBok KKb B P®
C Jorneu pbiHka 56% B LUTyKax 1 41% B feHbrax no utoram 2018 roga.
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Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

3HAKOMCTBO C MDV

MDV - cobcTBeHHbI BpeHa kopnopauuy Midea Group Co., Ltd Ans npogeccrnoHanbHon KNMMaTUYecKoi
TEXHUKW.

Bpexg MDV npuHagnexuT rnobansHon kopnopauun Midea Group Co., Ltd. 3To oguH 13 KpynHenLwmx nponsso-
auTenen 6LITOBON TEXHWKM B MUPE, BbiNyCKaroLmii camoe pa3HoobpasHoe 060pyaoBaHue: OT MUKPOBOSTHOBbIX
neyen N XonoauIIbHNKOB [0 MOLLHbIX KIIMMAaTUYECKMX CUCTEM, CMOCOBHBIX CO3AaBaTb KOMMOPTHBIN KNUMAT Ha
CTagMoHax 1 B aspornoprax.

Mog 6pengom MDV kopnopauus Midea Group Co., Ltd npon3BoauT NOMHbIM aCCOPTUMEHT KNMMAaTUYECKOro
060pynoBaHUS: OT ObITOBLIX KOHAMUMOHEPOB 40 VRF-cUCTEM M MHOroBaTTHbIX YMnepoB. MNMpon3BoanTerb
nosuumoHnpyet MDV nckniounTesnisHO Kak npodecCMoHanbHbli KNMMaTUYeckun 6peHs.

KOPMOPALLAS MIDEA GROUP CO., LTD - OLIWH U3 KPYMHENLLIX
NPOU3BOSUTESEN KNUMATUHECKOW TEXHUKK B MUAPE

Kopnopauus Midea Group Co., Ltd—0avH 13 kpynHenwmnx nponssoamTenen
KITMMaTnyeCcKon TEXHUKN B MUPE, KOTOPbIA UMeeT 31 NpOU3BOACTBEHHYO
6a3y u 20 ueHtpos HNOKP (R&D) no Bcemy mupy. [Mpon3BoacTBEHHbIE 6a3bl
Midea ocHaLLeHbl MO NocnegHeMy CoBY TEXHUKWU, a 3HAYUTENbHYIO YacTb
pa6oT BbinonHAT po6oTel KUKA Robotics, uncno KoTopbIx yxe npeBbICcUino
1000 wryk (KUKA Robotics Takxe Bxogut B coctas koprnopauuv Midea).

. ®
2. ( Midea
mw B kopnopauwu pabotatot 6onee 150000 coTpyLHWUKOB.

150000

CymmapHbIit o6opot 6onee 40.5 Munnvapnos $
. .I no pesynbtatam 2019 roga.

A05 mnpa. S

B 2020 rony, natbIv rop nogpsag, kopriopauus Midea Bxoaut B cnvcok 500 kpyn-
HEeMLWMX KoMNaHWi Mnpa no sepcum perTtuHra Fortune Global 500.

I .
\7 Midea Group saBnsieTcsa aKcnopTepom KoHaMumoHepos N2 1 B Mupe 1 noctasnseT

ceoe obopynosaHue B 6bonee yem 200 cTpaH No BCEMY MUpY.
200+

MpousBoanTENb ABNSETCH DE3yCNOBHBIM NMIEPOM PbiHKa KOMMPECccop- @
HO-KOHIEHCATOPHbIX B/10K0B B Poccuu ¢ foneit pbiHka bonee 50% (B wrykax]™. o TODFOBOI/I
mapkoi MDV Midea Group Co, Ltd. nocTaBnseT Havubonee NPoaBMHYTYIO, SKCKITHO3MBHYHO
nvHenky KKb. MoapobHee 0 Beex npevmytiectsax KKB MDV Tbl y3Ha€LLb B 3TOW KHUTE.

*IMo faHHbIM areHTcTBa «JIMTBUHYYK MapkeTuHr», Midea Group Co., Ltd. 3aHnmaeT nepsoe mecTo no 06uémMy noctasok KKb B P® ¢ goneit peitka 56%
B LUTYKax 1 41% B feHbrax no ntoram 2018 roga.
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lponsBoacTBeHHbIe LeHTpbl Midea Group

@ BbiToBas TexHuka / Cuctembl HVAC }
@) Po60TOTEXHMKA 11 NPOMBILLSIEHHAS aBTOMATM3aLus 1 4 /

LleHTpbl R&D Midea Group
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Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

| YTO TAKOE KOMMPECCOPHO-KOHEHCATOPHbIN BJIOK
R MYTO B HETO BXOAUT

KomnpeccopHO-KOHAeHCaTOpHbIN 6510K, unn cokpalleHHo KKB — 310 4acTb CinnT-CUCTEMBI UM CUCTEMBI LIEHT-
panibHOro KOHAULIMOHMPOBAHUS N BEHTUNALMKN BO3yXa.

B paHHon kHure KKB 6ygyT paccmatpmnBaTbCsi UMEHHO Kak YacTb CUCTEMbI LEHTPaSIbHOro KOHOULMOHMPOBaHUS,
T.€. Kak 4acTb NPUTOYHON YCTAHOBKU C CeKUMeN (PpeoHOBOro oxnaautens Bo3gyxa (Tensioo6MeHHMKa).

B coctaB KOMNpeccopHO-KOHAEHCATOPHbIX 6IOKOB 06bIYHO BXOAAT:

e Komnpeccop
e KoHpgeHcaTop
* BeHTunsatop

e [IpoccenupytoLlee yCTPOMCTBO, N MHaYe perynsaTop notoka xnagareHta (TPB — TepmoperynupytoLmin
BEHTWIb, N OPB — 3NeKTPOHHbIN pacLLUMPUTESIbHBIN BEHTUIb).

* Cuctema ynpagneHns KKB — cOBCTBEHHbBIN KOHTPONEP Ui cuctemMa («Lwkady») ynpassieHUs NpUTo4HON
yCTaHOBKMY;

o CoefMHUTESIbHBIN KOMMIIEKT — B AHHOM CJly4ae MOXET NofpasyMeBaTbCs pasnnyHbIi Habop
o6opynoBaHus:

v' Onsa on/off KKB — 06bI14HO 3TO (OUNLTP-0CYLUMTENb, CMOTPOBOE CTEKIIO, CONIEHOMIHbIV (3NEKTPOMArHUTHBbIN)
knanaH n TPB/3PB (ecnu KKB He BKnto4aeT B cebs 3Ty YacTb);

v' Ansa naBepTopHbIX KKB — 3T0 cneupanbHoe YCTPOMCTBO, KOTOPOE 06ecnevmnmBaeT hnanyeckoe NoaKIoyeHne
KKB K npuTO4YHON YCTaHOBKE (Kak (DPEOHOBbLIX Tpacc, Tak U JIHUIA CBA3K) - 0ObIYHO B HEr0 BXOAUT Habop
9NEKTPOHHBIX KOMNOHEHTOB, OPB, Habop TepmMofaTyUMKOB. JIN60 AaHHbIN KOMMSIEKT MOXET 06ecnevmBaThb
TONbKO 3NEKTPOHHOE B3aUMOLENCTBME KOHTPOSIEpa NPUTOHHON YCTAHOBKMN U 3N1EKTPOHHBIX KOMMOHEHTOB
KKB (Torga B Hero He 6yaet Bxogutb OPB).

UcTopus passutna KKb nop 6penaom MDV:

MNosiBneHue nusepTopHbix KKB manon npoussoautenbHOCTH

2020

MNosiBneHne nHBepTOpHLIX MOAYNbHbIX KKB MDCCU-V

2018

O6HoBneHne KKb Ha 6a3e VRF-cuctem go nokonenmsa V6

O6HoBneHue moaenbHoro psaa on/off KKB ot 3.2 go 45 kBT, nepexop
Ha ¢ppeoH R410a

2015

O6HoBneHne KKb Ha 6a3e VRF oo nokoneHusa V5x

2014

Crapt npopaax on/off KKB Ha coppeoHe R410a 53-105 kBT

2012

Crapt npopax on/off KKb Ha chpeoHe R407c o 45 kBT

BoamoxHocTb ncnonb3osaHua B kayectee KKb VRF-cuctem nokonexHus V4
COBMECTHO C coeanHuTesnbHbiMK Komnnektamu AHUKZ

2011
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MDDV

KAKWME BbIBAKIT KKb:

MpumeHuTeNnsHO K MogensHomy psgy MDV, koMnpecCcopHO-KOHAEeHCATOPHbIe 610KM MOXHO pasfenntb

crefytoLmm 06pasom:

KomnpeccopHo-KoHAEeHCaToOpHble 6ioku MDV
C BO3YLUHbIM 0X/1aXKAEHMEM KOHAEHcaTopa

Y

MOLLHOCTN

C MHBEPTOPHbIM PErynnpoBaHueM

KoMnpeccopa

Y

N\

be3 dyHKuUMK Tennosoro
Hacoca

C dyHKLMEN TEMNOBOr0
Hacoca

!

Y

\

N

KomnpeccopHo-KoHAeHCcaTopHble 6ioku MDV
C BOASIHbIM 0X/1aXKAEHMEM KOHAEHcaTopa

C perynmpoBaHVWEM MOLLHOCTH
komnpeccopa on/off (BkN.-BbIK/.)

bes pyHkumm TennoBoro Hacoca

Y

MHOrOKOHTYpHbIE OAHOKOHTYpHblE MHOrOKOHTYpHbIE OAHOKOHTYpPHblE
C 6n1okamm C 6nokamm
C MgﬁgE:I:EIMM VlHﬂMBmeaﬂbHOVl MHﬂMBMﬂyaﬂbHOVI
yCTaHOBKHU YCTaHOBKM
® KKE cepyyv MDCCU-V: MowwHocTb 2,6-16 KBT MOLLHOCTb
3,2 - 44 kBt

MOLLUHOCTb 22,4-255 KBT
® KKb Ha base

® Cepua MDOAF
® Cepusa MDOU

MoJSIHOpPa3MepHbIX
VRF-cuctem cepum VCpro:
MOLLUHOCTb 22,4-255 KBT

Cepusa MDCCU

C Moy /ibHbIMK
6nokamm

C 6nokamun
VHAVBUAYaNbHON
YCTaHOBKM

JIByXKOHTYpHble

C 6nokamm
UHAMBMAYabHOM
YCTaHOBKM

MowHocTb
53-105 kBT
Cepus MDCCU

Ha 6ase nonHopa3amepHbix VRF-cuctem:
® Cepwus V6: mowwHoCTb 25,2-270(360) KBT

www.mdv-aircond.ru

N

Ha Ba3e nonHopa3mepHbIx VRF-cuctem:

® Cepus V6-i: MowHoOCTb 25,2-90 KBT

® Cepus V4+ individual, V6-i c 6okoBbIM
BblIBPOCOM BO3AyXa: MOLLHOCTb 20-45 KBT.

Ha 6a3e cuctem MuHK-VRF:

® Cepws V4+ mini: MowwHocTb 7,2-18 KBT;

!

C MHBEPTOPHbIM
perynupoBaHvnem
MOLLHOCTH
KoMnpeccopa

4

C dyHKumen
Tena0Boro Hacoca

MHOroKOHTYpHblEe

'

C Mooy nbHbIMK
Bnokamu

l

Ha 6a3e nosHopa3mMepHbIX
VRF-cucTeM ¢ BoasHbIM
OXNaXxAeHneM KoHaeHcaTopa:

® Cepwmsa V4+W: MOLLHOCTb
25,2 -105,5 kBt




Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

Utak, KKB pasnuyatorcs:

* Mo cnocoby oxnaxpaeHuss KoHAeHcaTopa (Bo3gyLHoe unu BogsHoe). B mopgensHom pagy MDV npep-
ctasneHbl peocHoBble KKB npenMmyLiecTBEHHO C BO3AYLUHbIM OXJIaXXAEeHMEM KOHAeHcaTopa.

* o Buay pa6ouero Tena. B gaHHoOW kHWUre Mbl 6ygem paccmartpveaTb
Tonbko KKB ¢ xniagareHToM, HO CyLLeCTBYIOT €eLle MPUTO4YHblEe YCTaHOB-
KW, YbN TENTOOOMEHHUKN PaboTatoT C paboyuM TENIOM B BUOE XUOKOCTH
(Hanpumep, BOAbI UM PACTBOPOB MMUKONEN), AN NOArOTOBKN KOTOPOro
MOryT MCMONb30BaTbCA YMNepbl (OHM TakXe npeacTtaBfneHbl B MOAENb-
HOM Py TEXHUKM MDV). ®peoHoBbIn KKB Yunnep

* [lo cnocoby perynupoBaHUs MOLLLHOCTU KOMMpPEeccopa U BEHTUNATOpPa — MHBEPTOPHOE (NnaBHOE) Unn
on/off (cTyneH4aroe).

* [1o HanNU4M UM OTCYTCTBUIO (hyHKLUMM TennoBoro Hacoca — T.e. MoryT nn KKB nepeHocutb Tenno ot
BO34yXa OKpYXXatoLLen cpedpl K BO3AyXy, NOCTynatoLLemMy B NOMELLEHNE (MHa4e roBops, MOryT fin paboTtaTtb
B pexume Harpesa). KKb 6e3 hyHKUMM TENI0BOro Hacoca MoryT paboTaTh TOSIbKO B PEXUME OXNTaXAEHWS.

* Mo konuyecTBy KOHTYPOB. 30€Cb HYXHO CAeNaTb MOSCHEHUE — MOA KONMYECTBOM KOHTYPOB Mogpasyme-
BAETCS KONMYECTBO HE3ABUCUMbIX TEMNOOOMEHHMKOB, KOTOPbIE COAEPXXATCA B NMPUTOYHONM YCTaHOBKE (Mnn B
HECKOJIbKMX MPUTOYHBIX YCTaHOBKax). Hanpumep:

v OpHOKOHTYpHble KKB MOryT nogkntoyaTbCs TOIbKO K OAHOMY TEMII006MEHHUKY NPUTOYHOW YCTaHOBKM
(1 napa dpeoHoBbIX TPY6 — XNOKOCTHASA U ra3oBas).

4 OBYXKOHTYpPHbIE — K OAHOMY OBYXKOHTYPHOMY TeI'IJ'IOOGMeHHMKy, nnun naxe osym TENNOOOMEHHMKAM,
HO — Ba)XHOe€ YyCJioBUE — 3TU TENNO0OMEHHUKN OOMKHbI npuHagnexatb ofHom l'IpI/ITOHHOVI YCTaHOBKe.

v MHOrOKOHTYpHbIe CUCTEMbI HE06X0OMMO paccmaTtpmBaTtb 0TAeNbHO. O6bIYHO 6a301M 3TUX CUCTEM ABNS-
0TCA CUCTEMbI C NepeMeHHbIM pacxogoM xnagareHTa (VRF — Variable Refrigerant Flow). Takue cuctemsl
MOryT NOAKIOHATLCA Kak K 0QHOMY Tenn00O6MEHHNKY (OAHOKOHTYPHOMY, ABYXKOHTYPHOMY UM Aaxe C
6ONbLLXM KONMHYECTBOM KOHTYPOB), TaK M1 OQHOBPEMEHHO K HECKOJSIbKMM TEMNO06MEHHMKAM (MpK 3TOM He
06a3aTenbHO, YTOObI 3TV TENTO06MEHHUKN HAXOOWUUCL B OOHOW NPUTOYHON yCTaHOBKe). MakcumanbHoe

KOSIMYECTBO KOHTYPOB (UM TEMNOOOMEHHNKOB), KOTOPOE MOXHO MOAKMOYUTL K TaKuMm cuctemam, y MDV
COCTaBJIAET 64 LUTYKMW.

* Mo cnoco6y ycTaHOBKU 6JI0KOB — MOAYJIbHbIE U UHAUBUAYaNbHbIE 6/10KK. MofynbHble 6/T0KM MOMYT 06b-
eOVHATLCS B MOAYMb (06bI4YHO A0 3 MK 4 LITYK) 18 NonyyYeHns cucTembl 6051ee BbICOKOM MPOU3BOANTENBHO-
CTN, 6GNOKN MHAMBUAYASILHOIO TUMNA YyCTaHaBMMBAKOTCA TONbKO Pa3fenbHo.

* [lo cnocoby BbIGpOCa BO3Ayxa — C 6HOKOBbIM MY BEPXHUM BbIGPOCOM BO3-
ayxa. bnoku ¢ 60KoBbIM BbIGPOCOM BO3[yxa MOryT yCTaHaBNMBATLCS HA KPOH-
WTenHax Ha dpacage 3g4aHui, 1, Yallle BCero, 3aHMMaroT MeHbLLe MecTa, Yem
6J10KM C BEPXHUM BbIGPOCOM BO3ayXa.

* Mo BUAY COeAUHUTENBHOrO KOMMJIEKTa — [N CUCTEM C MHBEPTOPHLIM PerynMpoBaHneM U C perynmposa-

Huem on/off cocTas 1 hyHKLMN COEQMHUTENBHBIX KOMMIEKTOB BYAYT pasnuMyatses, 06 3TOM Tbl y3HaELLb Yy Thb
Mo3xe.

|¥’ L o=

TPB  (bunbTp-ocyluMTens CMOTPOBOE CTEKNO  CONEeHOWAHbINA
BEHTUNb

On/off KKb I/IHBepToprle KKb

QJIEKTPOHHasA
nnara

AHUKZ-V \ l
KOMI'U'IeKT

OPB - aNeKTPOHHbI  T€PMOAATHMKOB
pPaCLUIMPUTENbHBIV BEHTUb
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MDDV

JaBan paccMoTpuM pa3nuyHbie cepumn KKB MDV nogpo6Hee:

Cepwa MDCCU

Cepun MDOAF

Cepwus MDCCU-V

VRF-cuctembl

nm MDOU
MowwtocTb KKB, KBT 3,2-105 2,6-16 22,4-255 7,2-270(360)*'
T YCTaHOBKM 6NOKOB MHHMBM,D.yaJ'IbHOVI MHAMBM,ﬂyaﬂbHOM Mo,uyanoﬁ yCTaHOBKM MHAMBVI,IIY&J'II:HOM l"IJ'IM*1
YCTaHOBKHU YCTaHOBKU MOAOYNbHOW YCTaHOBKU

Tun ynpaBneHus MOLHOCTbIO

Onl/off (cTyneHyatoe)

MHBeTopHOE (NnaBHoe)

MHBeTopHOe (nnaeHoe)

MHBeTopHOe (nnaeHoe)

®DyHKLMSA TENNIOBOro Hacoca Het Oa Het Oa/Het™
ToYyHOCTb NoAAepXXaHUsa TemnepaTypbl Huskas Bbicokas MakcumanbHas Bbicokasi/mMakcumanbHas™*!
OHeproadhhpekTMBHOCTb MuHumansHas Bbicokas MakcumanbHas Bbicokas/mMakcumanbHas™!
Bbi6poc Bo3ayxa BokoBoi/BepxHuin*? Bokosoit BepxHuii BokoBoi/BepxHuit*!
KonuyecTtBo KOHTYpOB 1/2%2 1 MHOrOKOHTYpHbIE MHOrOKOHTYpHbIE
OxnaxpeHue: OxnaxpeHue: OxnaxpeHue: OxnaxpeHue:
T - +17(-7)°C - +46(52)°C*? -15°C - +50°C -5(-15)°C -+55°C*® -15°C - +55°C*
emnepaTtypHbIv Auana3oH ) : ) .
Harpes: Harpes: Harpes: Harpes:
----- -15°C - +24(30)°C -25°C - +24°C*!
MakcumanbHble MakcumanbHble
[InMHBI TpaCE MuHUManbHble Bbicokie (1o 65 M) (mo 200 m oT KKB (mo 200 m oT KKB
(mo 50 m) [0 ucnapurtens, [0 ucnaputens,

cymmapHo fo 1000 m)

cymmapHo fo 1000 m)

TPB, dunstp-ocyLumTens,
CMOTPOBOE CTEKJIO,
CONEHOWUAHbIN BEHTUIb

CocTtaB cCOeAMHMTENbHOr0 KOMIJEeKTa

Komnnektsl AHUK

Komnnektel AHUKZ-V

Komnnektel AHUKZ

B03MOXHOCTb TOYHOFO yNpaBneHus

Het a a a
Npou3BoAUTeNIbHOCTbIO (0-10B) A A A
CNOXHOCTb YCTaHOBKM
y Huskas MuHMmanbHas CpepnHss CpepHss
1 NOAKIIOYEHUs!
Hannuune BCTpOEHHbIX 3aWwmT Oa* Oa Oa Oa
MuHUManbHas NPon3BOAUTESNIBHOCTb
P = 3,5 kBT 26 2,2 KBT* 2,2 KBT*S
nopKJo4YaeMoro ucnapurens
CroumocTb 3a 1KBT xonopa MuHumanbHas CpefHsis CpepHss Bbicokas/mMakcumanbHas™!
B03MOXHOCTb UCMOSIb30BaHUS
COeVHUTENIbHOrO KOMMJIeKTa
R Het Het Oa [a
B Ka4ecTBe CMCTEMbl aBTOMaTUKM
NPUTOYHOMN YCTaHOBKM
To4yHocTb Nnoa6opa KKB
ROOP Huskas Bricokas MakcumanbHas MakcumanbHas*!
nop ucnapuresb
Hanuuue pasbema ans Bbigaiu
CUrHana asapum Het/Het Het/Oa Oa/Oa Oa/Oa*!
(KKB/coep. KoMnneKr)
BeHTUNATOpbI C NOBbILLIEHHbIM
P Her Her [a (40 Ma) [a (40 Ma)*!
cTaTU4eCKUM Harnopom
OKCKIIO3UBHOE peLueHue
Het Het a a*!
nop 6peHgom MDV A A
B03MOXHOCTb 06beAUHEHUS
BHYTpeHHux 65nokoB VRF
yTP - Het Het Het Oa
M ucnapuTtenen NPUTO4HbIX YCTaHOBOK
B OQJHOW cucteme
MakcumanbHble
IMycKoBble TOKU Het Het Het
v (00 200 A)

*1 B 3aBucumocTu ot cepun VRF-cuctemsl
*2 B 3aBucumocTun oT MoLHocT KKB

*3 HuxHas rpaHvua TemnepaTypHOro anana3oHa B pexume oxXnaxXaeHus OoCTUraeTcs npu ncnofib3oBaHMM HU3KOTEMMNEPaTYPHOro KOMnsiekTa

*4 B KKB npoussogutensHocTbio oT 10,5 kBT BKntoumntensHo

*5 lNMpw ycnoBum NOAKMIOYEHNSA HECKOMNBbKNX UCNapUTENen CyMMapHO NPOM3BOANTENTbHOCTBIO He MeHee 50% oT npomasoanTensHocTn KKB

www.mdv-aircond.ru /




Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

On/off KKB:
m Cepua MDCCU

HaHHble mogenu — 6a3oBas cepust KKB MDV. Ux rnaBHoe npemmyLLecTBo — NpocToTa
NCNOMb30BaHWsA 1 HU3kasa ctoumocTb 3a 1 KBT xonopa.

OCHOBHBbIE XAPAKTEPUCTUKW:

On/off KKB.

Bes hyHKumm TennoBoro Hacoca (paboTatoT TOSIbKO B PEXUME OXNaXAEHWS).
NHavBuayansHOM yCTaHOBKM (HE 06bEANHAIOTCA B MOZYIb).

BokoBon nnm BepxHuii BbIGPOC BO3Ayxa (B 3aBUCUMOCTY OT NPOU3BOANUTENBHOCTH).
OpHOKOHTYpHbIE (3.2—44 KBT) nnu aByxkoHTypHble (53—105 kBT).

CocTtaB coeanHnTenbHOro Kommnnekrta — TPB, coneHonaHbIi BEHTUIb,
CMOTPOBOE CTEKSI0, (PUNLTP-OCYLLNTEND.

NPENMYLLECTBA:

Huskasa ctommocTb 3a 1 KBT xonopga. E

anBbI‘-IHoe nogkriro4eHune.
CMOTPOBOE CTEKIO

Hannyve co6CcTBEHHOM CUCTEMBI KOHTPOSA COCTOAHUSA
N 3aLLUMT OT HEKOPPEKTHOM paboThl (4Ns MOAENEN
ot 10.5 KBT BKMIOYUTENBHO).

BO3MOXHOCTb CTyNeH4YaToro ynpasieHns 5

PUNLTP-OCyLUMUTENb  CONEHOUAHDIV TPB
npou3BoanTeNIbHOCTbI0 0%-50%-100% BEHTUTb
(BNa ABYXKOHTYPHbIX Mogenen ot 53 go 105 kBT).
BO3MOXHOCTb OpaboTKM HU3KOTEMMNepPaTyPHbIM KOMMEKTOM NS 3Kchiyataumm npy TemnepaTypax Ha-
py>Horo Boagyxa ot -7°C.
EcTb mogenn ¢ 60KOBbIM BbIGPOCOM BO34yXa, KOTOpble MOXHO yCTaHaBnMBaTb Ha dhacafje winv pagom
CO 3[aHneM, YTOObl CIKOHOMUTbL MECTO Ha KPOBJE UMW COKPaTUTb OJIMHY TpaccChl 4O UCMapUTENS.

HEOOCTATKW:

HeBbicokasi TOMHOCTb nognepXxaHua tTeMmnepartypbl oxnaxgaemMmoro sosgyxa.

Heo6x0aMMOCTb Hann4mnsa y NpUTOYHON YyCTaHOBKU COBCTBEHHOIO KOHTpOIepa (Wwkada ynpasneHus) — KKb
He MOryT CaMOCTOATENbHO KOHTPONMPOBaTL TeMnepaTypbl BO3AyXa U ynpasaTb NPUTOHHON YCTAHOBKOWN.

Cnoco6 perynupoanusa npounssogutenbHocTn on/off — 1.e. KKB moxeTt pabotatb nnéo Ha 100%, nnéo
He paboTaTb BOOOLLE (Ha ABYXKOHTYPHbIX MOAENSAX SOCTYMHO yrnpaBneHne npon3soamTesnibHOCTbIO 0%-50%-
100%), 3TOro MOXeT 6bITb HELOCTATOYHO AN TOYHOW U KOPPEKTHON PaboTbl CUCTEMbI KOHOULMOHMPOBAHUS
NPy U3MEHEHWAX TEMMNEPATYPbI HAPYXXHOrO BO34yXa.

HeT dpyHKUMM TennoBoro Hacoca (BO3MOXHa paboTa TOSIbKO B PEXUME OXNaXOEHWUS).
OrpaHun4eHHbIN TeMnepaTypHbIn guana3oH Mogenen 6e3 HU3KOTeEMNepPaTypHOro KOMMeKTa.
Bbicokas Harpy3ka Ha aneKkTpoCceTb B MOMEHTbI MyCKa KoMnpeccopa/komnpeccopoB (MyckoBon Tok 4o 200A!).

MoBbILLEHHBIN (I'IO CpaBHEHUIO C MHBEPTOPHbIMU MO,D,eJ'lHMVI) M3HOC KOMIMPEeCCOpPOB, CBSI3@HHbIN C UX NOCTO-
AHHbIMW NMYyCKaMKN-OCTaHOBKaMW.

CpaBHUTENIbHO HEBBLICOKME AJSIMHBI TPACC (MO CPaBHEHUIO C MHBEPTOPHbIMU KKB).

HeBbicokasi aHeproadhekTMBHOCTb, CBA3aHHAsA CO CMOCO60M perynnmpoBaHus NponM3BoaUTENIbHOCTU.
HekoTopble Mogenu JOCTYMNHbI TONbKO C BEPXHMM BbIGPOCOM BO3yxXa — yCTaHOBKa Ha dhacae HEBO3MOXHA.
MoryT paboTtaTtb TONbKO C OAHOKOHTYPHBLIMWU UMW OBYXKOHTYPHBLIMW UCNApUTENAMMN.




MDDV
* [log6op ncnaputens He06XoAMMO OCYLLIECTBNATL B KpaviHe y3kux pamkax (0T -10% 8o +5%) OT HOMUHaIb-
Hom npounadeoguTenbHocTM KKB. HeBepHbii nog6op KKB MOXET NpMBECTM K HEKOPPEKTHOWM paboTe NpuUToY-

HOW YCTaHOBKM (06Mep3aHue TennoobMeHHNKa\HeJoCcTaTo4Hasa NPON3BOANTENIBHOCTb) UK AaxXe K BbIXOAY
n3 cTpos camoro KKbB.

e MogenbHbI psg HepaBHOMEpPHbIW, pasHuLa B MOLLHOCTU Mexay cocenHumn KKB moxeT gocturats 35 kBT,
YTO 3aTPYOHSET UNK OenaeT HeBO3MOXHbIM npumeHeHne aTnux KKB B page crnyyaes.

[pUHLIMN OpraH13aLumn CUCTEMbI LIEHTPaJIbHOr0 KOHAULIMOHUPOBaHUA Ha Ba3e 0AHOKOHTYpPHbIX KKb
MDCCU-03CN1 - MDCCU-45CNLI:

MpuTOYHas ycTaHOBKaA

5 (LUeHTpanbHbIA KOHAMLWOHED)
KomnpeccopHO-KOHAEHCaTOPHbIN

610K C BO3AYLUHbIM OXNTaXXAEHNEM eS|
(3,2-44 kBT) asoBas nMHUA

bpeoHOBLIX MarucTparnei

JKnpgkocTHas NNHUS
PpEeOHOBLIX MarucTpanemn

ConeHongHbIn
BEHTUMb

q)I/IJ'Ipr-OCyLLIVITeJ'Ib

CMOTpOBOE CTEKIO

DNANNANN]

Mcnaputenb (Tenno06MeHHNK)
NPUTOYHOMN YCTAHOBKM

[pMHUMN OpraHn3aumnmn CUCTEMbI LLEHTPaNbHOro KOHAUUMOHNPOBaHUS Ha base
ABYXKOHTYpPHbIX KKb MDCCU-53CN1 - MDCCU-105CNI.:

MpuTo4Hasa yctaHoBka
(LeHTpanbHbIA KOHONLNOHEP)

[[a3oBas nMHMA
(PPEOHOBLIX MarucTpanen
KomnpeccopHO-KOHOEHCATOPHbIN YKUOKOCTHAA NUHMS
610K C BO3[AYLLHbIM OXNaXAeHNem (hPEOHOBBIX MarvcTpanen L
(53-105 kBT)
ConeHounaHbIn
BEHTUIb

L .@4_._;

dOunbTp- ocyLumenb

CMOTpOBoe CTEeKI10
|AN AN

VicnapwTesib (TEenio06MeHHVK)
NPUTOYHOM YCTaHOBKMW




Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

WHBepTopHble KKb Manon npon3BoamuTeIbHOCTH:
s Cepun MDOAF v MDOU

HaHHble mogenn oTHocaTes K npoasuHyTon cepmn KKB MDV. OHM ocHalLeHbl cucTe-
MOW MHBEPTOPHOIO PerynmpoBaHnst MOLLIHOCTM KOMMNPEeccopa U BEHTUNSATOPA, YTO No-
3BOSIAET UM 3HAUUTENBHO 6onee To4HO (4em on/off KKB) nogaepxusats Temneparypy
OXNaXXJaemoro Bo3gyxa.

OCHOBHBIE XAPAKTEPUCTUKMW:

NHBepTopHble KKB, NOCTPOEHHBbIE Ha 6a3e Hapy>XXHbIX 6JI0KOB ObITOBbLIX
1 NONYNPOMBILUAEHHBIX CnanT-cuctem MDV.

C dhyHKUMeN TennoBoro Hacoca (MoryT paboTtaTtb B peX1MMe Harpesa).
NHauBuayansHoOM yCTaHOBKM (HE 06beANHAIOTCH B MOZYIb).

C 60K0BbIM BbIGPOCOM BO3AYXa.

OpHOKOHTYpHbIE (2.6-16 KBT).

CocTaB CoeguHUTENBHOrO KOMMMEKTa — cneunanbHbIi MOZyib
ANS NOAKNIOYEHNS K NpuTOo4HbIM ycTaHoBkaM — AHUK-8140 (ana mopenen
MDOAF-xxHFN1) n AHUK-8245 (ans mogenet MDOU-xxHFN1).

AHUK-8140/8245

NPENMYLLECTBA:

3/1eKTpPOHHas nnara
MoBbILLEHHAA TOYHOCTb nopnepXaHua TemMneparTypbl oxnaxaaemMmoro Bo3gyxa

N OTCYTCTBME BEPOSITHOCTU OOMep3aHus TennoobMeHHUKa Npu M3MEHEHWUM
BHELLHWX YCIOBUN.

B0O3MOXHOCTb TOHHOIO ynpaBneHns Npon3BoamTeNbHOCTbIO (0-100%)
¢ nomoLbto curHana 0-10 B.

Hannuve dyHKUMKM TennoBoro Hacoca (MoryT paboTaTb B peXUME Harpesa).

MpocTas yctaHoBka — KKB Hanpsamyto coenHAETCs ¢ ucnaputesieM nputoYHon yCTaHOBKK, a coeaunHK-
TesbHbIA KOMIMNEKT CNYXUT AN YBA3bIBAHUS aBTOMATUKM NPUTOYHOMN ycTaHOoBKM 1 KKB.

Bonee Bbicokas aHeproadeKTMBHOCTL (N0 cpaBHeHuto ¢ on/off KKB).
KKBE 1 komnnekTbl AHUK ocHalLeHbl NofHbIM HAabopoMm 3aLumT, KoTopble He aaayT KKB BbINTY 13 CTpos.

CoeguHutenbHble komnnekTel AHUK-8140 n AHUK-8245 ocHalleHbl BbIXOOOM CUrHana aBapum (CyxXomn KOoH-
TaKT), ¥ Pa3beMOM BKIIOHEHNSA (DYHKLMM OTTaMBaHUS Hapy>XHOro 610Ka.

LLInpoknii TeMnepaTypHbIn Avana3oH npu padboTte B pexmmMe oxnaxaeHns n Harpeea: ot -15°C.
YBenuyerHble (Mo cpaeHeHuto ¢ on/off KKB) anuHbl Tpacc.
B0o3MOXHOCTb UCMoNb30BaHWs € ucnaputenamm ot 2.6 KBT.

Bce mogenu ¢ 60K0BbIM BI:>I6pOCOM BO34yXa MOXHO yCTaHaBJInBaTb Ha (baca,u,e 30aHus, YTO6bl CIKOHOMUTb
MECTO Ha KpoBJie unn panom co sgaHunem, nnm YTOObI COKpaTuTb ONMHY TpaccChbl A0 ncnaputena.

HEOOCTATKW:

Bonee Bbicokas (no cpaBHeHuto ¢ on/off KKB) ctommocTs 3a 1 KBT xonoga.

Heo6XxoaumMocCTb Hanu4mnsa y NPUTOYHON YCTaHOBKM COOCTBEHHOIO KOHTpOsepa (Lwkada ynpaenenus) — KKb
HEe MOryT CaMOCTOATENbHO KOHTPONMPOBATb TEMMepaTypbl BO3AyXa U ynpasnsiTe NPUTOYHOW YCTaHOBKOMN.

MoryT paboTtaTb TO/IbKO C OLHOKOHTYPHbLIMU UCMapUTENSMM.

OrpaHun4eHHbIN MoAeNbHbIA Psg — MOLENN TONbKO A0 16 KBT.

[nvHbl Tpacc MeHbLUe, Yem y peweHnin Ha 6a3e VRF-cuctem n mogynbHbIX MHBePTOPHBIX KKB cepun
MDCCU-V.

Mon6op ucnaputens HeO6X0OUMO OCYLLECTBNATL B [IOBOJIBHO Y3KUX pamMkax: oT -20% Jo +10% OT HoMu-
HanbHoM moLwiHocTn KKB.
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MDDV
MpYHUMN OpraHM3aumm CUCTEMbI LLEHTPaNbHOIr0 KOHANLMOHUPOBaHUS Ha Bbase
OOHOKOHTYpPHbIX MHBEepTOpHbIX KKb MDOAF-xXHFN1 1 MDOU-xxHFN1

MNuTarowmnm kabenb

YHuBepcanbHbli Mogy b
AHUK

E========x CurHanbHbIN W

SzZ======= Kabenb
=

Bbixoa curHana aBapuum

BbIxoa BKIOYEHMSA curHana

- oTTanmBaHus (Pa3MOpO3KM)
== o TpyObl
=== XnagareHTta
= B ! /
=== | OxnaxpeHve
T—T
/
Harpes
/0-10V
TennoobMeHHMK NPUTOYHOW YCTaHOBKMU

I N

o}
- -

R
MoaynbHble nHBepTopHble KKb:
m Cepua MDCCU-V
[aHHble MOfEeNM OTHOCATCA K OQHOM U3 caMblX COBepLUEHHbIX cepuii KKB MDV.
OHM ocHaLLEHbI CUCTEMOW MHBEPTOPHOMO PErynuMpoBaHnst MOLLIHOCTM KoMnpeccopa
N BEHTUNATOPA, YTO MO3BONSET UM 3HA4YMTENBHO 60nee To4HO (Yem on/off KKB)
noadepXuBaTb TemnepaTypy oxnaxgaemoro sosgyxa. MoryT o6beamnHATLCA
B MOZY/b NPOU3BOAUTENBHOCTLIO 0 255 KBT, nogaepXXmBatoT NOAKNoYeHne
MHOIOKOHTYPHbIX Ucnaputenemn nam 605bLLOro Yncna oTaeNbHbIX ucnapuTtenen
(oo 64 wTyK), a TakXe NOAKMOYEHNE MOLLHbIX OOHOKOHTYPHbIX 9NIEKTPOHHast nnata
ncnaputenen (oo 224 kBr). el

Bnarogaps MmogynbHOMY NPUHUMNY 06bEAMHEHUSA, MOXHO Noo6paTh
npouasoauTenibHoCcTb KKB npaktuyecku anga ntoboro o6bekra. \
OCHOBHBbIE XAPAKTEPUCTUKW: \
o KOMMNEKT
* MuBepTopHble KKB, nocTpoeHHble Ha 6a3e HOBEWLLEro NnoKoseHus OPB - oneTpoHHbIii  TEPMOAATHVKOB

VRF-cuctem MDV. PaCLLMPUTENbHbIM BEHTUb

e bBe3 dyHKLMM TENNOBOro Hacoca (paboTta TObKO B PEXUME OXNaXKAEHWS).
e LLIMpokunin MmogenbHbIN psag — mogenu ot 22.4 0o 85 kBT.
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Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

B03MOXHOCTb 06beANHEHNA B MOAYMb (80 3 LUTYK).

MHOFOKOHTyprIe (‘-IVICJ'IO KOHTYPOB uUcnaputena He MMeeT 3Ha4YeHUsd — Heo6Xxo0aMMo NPOCTO NpPennoXnTb
COOTBETCTBYIOLLIEE YNCIIO COeAUHUTENbHbIX KOMI'IJ'IeKTOB).

CocTtaB coegnHUTENBLHOrO KoMMnnekTa — mogyns AHUKZ-V.

Moakno4YeHne K ncnaputensam NPUTOYHbIX YCTAHOBOK OCYLLIECTBSIETCS C MOMOLLBIO COEAMHUTENbHBLIX KOMIMSEK-
ToB AHUKZ-V. OgunH komnnekt AHUKZ-V no3BonseT NogKIio4YMTb MCnapuTeslb MOLHOCTBIO OT 2.2 [0 56 kBT.
BoamoxHo o6begnHeHne komnnektoB AHUKZ-V B Mmogynb A0 4 WTYK — TakKMM 06pa3oM, MakcumasibHas MOLLL-
HOCTb OQHOMO (OQHOKOHTYPHOMO) UCNapuTens MOXET COCTaBNATb A0 224 KBT.

— OpauH komnnekt AHUKZ-V nossonseTt nogKnioyYnuTb UCrnaputesib MOLWHOCTLIO A0 56 KBT:

00 56 KBT

— Komnnektbl AHUKZ-V moryT 06begUHATLCS B MOAYb A0 4 LUTYK, YTO NO3BONAET NOAKMHOYUTD
OOHOKOHTYPHbIN UCnapuTesb MOLLHOCTLIO [0 224 KBT:

0o 224 kBt

NMPENMYLLECTBA:

OKCKINO3MBHOE peLLEHME, OOCTYMNHOE ToNbKOo nog mapkon MDV.

MakcumaribHas TO4YHOCTb NoAAepXKaHUs TeMMepaTypbl OXnaXaaemMoro BO3ayxa U 0TCYyTCTBME BEPOSATHOCTH
o6Mep3aHus TeNnnoo6MeHHMKa NpY N3MEHEHWN BHELLIHWX YCIIOBUIA (CUCTeMa ynpaBneHus aHepronoTpeone-
Huem EMS 1 nHBEpTOpPHOE ynpaBreHne MOLLHOCTBIO KOMMPECcopa U BEHTUNATOPOB).

B0O3MOXHOCTb TOYHOMO ynpasneHus nponssoauTenbHocTbio (0-100%) ¢ nomoLubto curHana 0-10 B (pasbem
Ha kaxxgom komnnekte AHUKZ-V).

NoBbILLEHHas 3HeProadeKTUBHOCTL (Mo cpaBHeHuto ¢ on/off KKB).

MognynbHble niBepTopHble KKB MDCCU-V ocHalleHbl NOMHbIM HA60POM HEOOXOANMBIX 3aLLMT AN AONTon
N HafeXHon paboThbl.

CoeguHutensHble komnnekTbl AHUKZ-V ocHalleHbl NOnMHbIM HabopoM pa3beMOB Ansl CBA3W C KOHTPOsIe-
POM MPUTOYHOM YCTaHOBKM (CUrHAIbl aBapuK, OTTavku, pexunmMa paboTbl, ctatyca paboTbl U T.4.).

BoamoxHa paboTa ¢ NpUTOYHbIMU YCTAHOBKaMM 6€3 COOGCTBEHHOIO KOMMNJIEKTa aBTOMATUKN — B Ka4eCTBE
KOHTposepa NPUTOYHON YCTaHOBKM MOryT BbicTynaTtb Mogynn AHUKZ-V (C HEKOTOPbIMU OrpaHUY4eHus MU,
nogpobHee cM. ganee).

Bbicokue nokasatenu onvH Tpacc (no cpasHeHuto ¢ on/off KKB 1 nHeeptopHeiMn KKB manon
NPON3BOOUTENBHOCTH).

B0O3MOXHO 1Mcnonb3oBaHue ¢ ncnaputensamm ot 2.2 KBT.

LLInpokni TeMnepaTypHbIM ananasoH npu padote B pexunme oxnaxgenus: ot -5°C (-15°C*) go +55°C (Bo3-
MOXHa KpyrnoroguyHas aKcniyartaums npakTM4eckn Ha Bcen Tepputopun Poccum n ctpad CHI).

NHBepTOopHble KKB ocHalLeHbl pa3beMoM A7 Bblgayy curHana aBapum BCcer CUCTEMBI.

NHBepTopHble KKB OCHaLLeHbl BEHTUAATOPaMM C MOBbILLEHHbIM CTaTU4eCckuM Hanopom (40 lMa), 4To no3so-
NSeT yCTaHaBNMBaTb UX B HALLAX 3a [EKOPATUBHBIMU PELLETKaMMU.

NHBepTOpHble KKB OCHaLLeHb! LeioM psagoM NonesHbIX OYHKLWIA U OMNLUUIA, O KOTOPbIX Tbl CMOXELLb MPO4K-
TaTb ganee B 3TOMN KHUre.

* [ins MoZenen ¢ HU3KoTeMnepaTypHbIM KOMMIEKTOM, MOCTaBASAOTCA ¢ ceHTaops 2020 roga. Hanuume yTouHsainTe y nocTasLLmMKa.
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MDDV

Bbicokas rm6KoCTb Mpu NMOCTPOEHUM M NPOEKTUPOBAHUN cucTeMbl. MoaynbHbIM MPUHLMM 06beAVHEHNS Ha-
PY>XHbIX 65T0KOB MO3BOSAET 04EeHb TOYHO NMogobpatb MowHocTb KKB nog molwHocTb ucnaputens. NHeep-
TopHble KKB MoryT paboTtaTb npv Nogkto4eHnr ncnapuresier CyMmapHoOn MOLLHOCTBIO 0T 50% HOMUHaIb-
HOM MoLHOCTU KKB, BOBMOXHO MOAKIHOYEHNE HOBbIX UCMAPUTENEN MO Mepe HEOHXOAMMOCTMU.

HEOOCTATKWU

Bonee Bbicokas (no cpasHeHuto ¢ on/off KKB) ctonmocTb 3a 1 KBT xonoga*.

Heo6XxoAMMOoCTb Hann4ns y NPUTOYHOW YCTAHOBKM COBGCTBEHHOMO KOHTpOsIepa (419 HEKOTOPbIX MPUTOYHBIX
YCTaHOBOK, rae ucrnosb3oBaHne mogynen AHUKZ-V B kadecTBe KOHTposepa NpuToYHON yCTaHOBKU HEBO3-
MOXHO B CUJTy TEXHUYECKUX OrpaHnyeHuni).

KKBE gaHHoOM cepumn He SiBNAKOTCA HaMbosee onTumarsbHbIM peLleHneM ansa paboTbl C 4MHUYHBIMU Ucnapu-

TeNAMMU HebONbLLION MoLHOCTH (0T 2.2 fo 20 KBT), T.K. cToMMOCTb 3a 1 KBT 6yfeT CAMLLKOM BbICOKOW (HO
npy UCNOb30BaHWUK C rPyNnomn ncnaputene Mano MOLLHOCTU 3TOT HELOCTATOK MOXET ObITb YCTPAHEH).

Bce mogenv nmeroT BepTUKanbHbIN BbIGPOC BO3yXa — YyCTAHOBKA BO3MOXHA TOSIbKO Ha KPOBJ1E UK PALOM
CO 3[laHVeM, YCTaHOBKa Ha KPOHLLUTEMHbI Ha hacan 30aHnsA HEBO3MOXHA.

MprHUKMN opraHn3aumm CUCTEMbI LLEHTPasIbHOIro KOHAULMOHNPOBAHUS Ha base
MHOrOKOHTYpPHbIX MHBepTOpHbIX KKBb cepun MDCCU-VxxCNL:
Hawn6onee npocTbIM CNOCO60M NPeACcTaBUTL OPraHN3aumio CUCTEMbI C MOMOLLIBIO MOAYIbHbIX MHBEPTOPHBLIX KKB

6yOeT BCMOMHUTb MPUHLMN NOAKNIOYEHUSA BHYTPEHHUX 6110KOB B VRF-cucTteme. 30echb Kaxablili KOMMNEKT U3
mogynsa AHUKZ-V v ncnapurens nputo4Hom yCcTaHoBKM ByAeT aHanornyeH BHyTpeHHemMy 65noky VRF-cuctemsl.

E lMpumep cuctemMbl C OAHUM OAHOKOHTYPHbIM Ucnaputenem (Ao 56 kBT)

m [Mpumep cucTeMbl C HECKOJIbKUMU UCTIapUTeNsMun

*KapTbl LeHoBoro nosuumonuposanus KKB pasHbix cepyin npeacTaBneHbl Ha cTpanue 16.
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Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

WHBepTopHble KKb Ha ba3e VRF-cuctem
(MoaynbHOM M MHAMBUAYANIbHOW YCTaHOBKM):

Cepusa V6

Cepwus V6-i

Cepus V6-i side discharge
Cepusa VCpro

Cepusa V4+ individual
Cepwusa V4+ mini

OCHOBHbIE XAPAKTEPUCTUKW:

VRF-cuctembl MDV ¢ NOMHOCTLIO MHBEPTOPHBIMU HaPY>XXHbIMU 6110Kamu.

C cbyHKUMen TennoBoro Hacoca (paboTta B pexunme oxnaxmneHus n Harpesa) — cuctembl cepuit V6, V6-i, V6-i
side discharge, V4+ individual, V4+ mini.

Bes hyHKumm TennoBoro Hacoca (paboTta TOSIbKO B PEXUME OXNaxaeHus ) — cuctema cepun VCpro.
LLnpoknii MogenbHbIN paa:

v' Cepus V6 — mopynbHble 6510kM oT 25.2 0o 90 KBT ¢ BO3MOXHOCTLI0 06beanHeHUs [o 3 (Mnu 4 ¢ NOATBEPX-
[eHVMEeM 3aBOAA-N3roToBUTENS) 6/TOKOB.

v" Cepwusi VCpro — mogyrbHble 6510ku 0T 22.4 0o 95 KBT ¢ BO3MOXHOCTHI0 06BbEANHEHNA B MOAYIb 00 3 6J10KOB.
v' Cepus V6-i — 6110KN MHAMBMAYaNbHOWM YCcTaHOBKM OT 25.2 0o 90 kBT.

v" Cepwus V6-i side discharge — 6510kv nHaOMBUAYyanbHOM yCTAHOBKM C 60KOBbLIM BbIOGPOCOM BO3ayxa oT 20 Ao
33.5 kBr.

v' Cepua V4+ individual - 6noku nHamemayanbHon yctaHoBku oT 20 go 45 kBrT.
v Cepusa V4+ mini — 610K/ MHAMBMAYANbHON YCTaHOBKK OT 7.2 fo 18 KBT.

C 60koBbIM BbI6pOCOM Bo3ayxa (cepum V6-i side discharge, V4+ individual n V4+ mini) unn BepxHum BbI6po-
com Boagyxa (cepun V6, V6-i, VCpro).

MHOrOKOHTYpPHbIE (Y4ACNO KOHTYPOB UCMapuUTeNns He UMEeeT 3HaYeHUst — HEO6XOOMMO MPOCTO MPEASIOKUTL
COOTBETCTBYIOLLEE YUCIIO COEQMHUTESIbHBIX KOMMIEKTOB).

CocTaB coeguHuTenbHoOro komnnekta — mogyns AHUKZ nokonenus A, B unm C.

B cuctemax MOXHO OOHOBPEMEHHO MCNONb30BaTh 0Obl4HbIE BHYTPEHHME 65nokn VRF-cuctem n mogynm
AHUKZ-xxA/B/C gnsa nogkmnoYeHns K ucnaputensM nputoYHbIX YCTAHOBOK.

MNPENMYLLECTBA:

MakcumarnbHasa TOYHOCTb NoAAEPXKaHUS TeMnepaTypbl OXNaXaaemMoro Bo3fyxa U OTCyTCTBME BEPOATHOCTU
obMep3aHus TeNNO0OMEHHUKA NPU N3MEHEHUW BHELLHMX YCIIOBUI (CUCTeMa ynpasneHus sHepronotpebdne-
Huem EMS) — ansa cuctem V6/V6-i/VCpro.

B0O3MOXHOCTb TOYHOrO ynpasneHus nponssoauTenbHocTbio (0-100%) ¢ nomMolubto curHana 0-10B (pa3bem
Ha kaxgom mopyne AHUKZ-xx nokoneHus C).

14 www.mdv-aircond.ru



MDDV

BO3MOXHOCTb TOYHOIO yrpaBfeHns TemnepaTypor B kaHane ¢ nomMoLubto curHana 0-10B (pa3bem Ha Ka-
xaom mogyne AHUKZ-xx nokonenus B).

MNoBbIweHHasa 3HeprodPEKTUBHOCTL (MO cpaBHeHMto ¢ on/off KKB).
VRF-cucTembl OCHaLLEHbI NOMHLIM HAO0POM 3aLUNT, KOTOPbIE He AadyT UM BbIATU U3 CTPOS.

CoeguHutenbHble KomnnekTbl AHUKZ nokoneHun B n C ocHalLeHbl MOMHbIM HA60POM pa3beMoB )15 CBA3K
C KOHTPOSNEPOM MPUTOYHOM YCTAHOBKM (CUIHAsbI aBapun, OTTanKuM, pexuma paboTbl, cTaTtyc paboTbl U T.4.).

BoamoxHa paboTa ¢ NpUToYHbIMK YCTaHOBKaMM 6€3 COGCTBEHHOIO KOMMNJIEKTa aBTOMATUKN — B Ka4eCTBE
KOHTponepa NpUTO4HOM YCTaHOBKM MOryT BbicTynatb mogynu AHUKZ (nokonexnun A,B,C) (C HEKOTOpbIMM
OrpaHN4eHUsaMN).

MakcumanbHble giMHbl Tpacc (no cpasHeHuto ¢ on/off KKB 1 nHeeptopHeiMn KKB manow
NPOV3BOAUTENBHOCTH).

Bo3MOXHO ncnonb3oBaHne ¢ ncnaputensmm ot 2.2 kBT.

LLnpokne TemnepaTtypHble AuanasoHbl Npu padboTe B pexvMe OXaxaeHns 1 Harpesa:
v 0T -15°C po +54°C B pexume oxnaxaeHus n ot -25°C go +24°C B pexume Harpesa ans cuctem V6/Ve6-i;
v 0T -5°C (-15°C) po +55°C B pexume oxnaxpgeHus ana cuctemol VCpro;

v 0T -5°C po +48°C (unn +54°C) B pexunme oxnaxgeHus n ot -15°C (unm ot -20°C) po +24°C B pexume
Harpesa ans cuctem V4+ individual;

v 0T -15°C po +43°C (unun +46°C) B pexunme oxnaxgenus n ot -15°C go +24°C (unu go +27°C) B pexunme
Harpesa gns cuctem V4+ mini.
HapyxHble 6noku cepuii V6/V6-i n VCpro ocHalleHbl pa3beMOoM AJ18 BblAa4un curHana aBapum BCen CUCTEMBI.
HapyxHble 6noku cepuin V6/V6-i n VCpro ocHaLleHbl BEHTUNATOPaMM C MOBbILLEHHbIM CTAaTUHECKMM Hamo-
pom (40MMa), 4To NO3BONSET YCTaHABNMBATb MX B HULLIAX 3@ AEKOPATUBHLIMU peLLEeTKaMMu.
VRF-cuctembl V6/V6-i 1 VCpro ocHalleHbl LeloM PSAOM MOEe3HbIX YHKLUMIA U ONUMIA, O KOTOPbIX Tbl CMO-
Xelb npoyutartb B KHUre meHepxepa no VRF-cuctemam MDV.

MOKOCTb M YHUBEPCANTbHOCTb NPY MOCTPOEHUN CUCTEMbI oxnaxaeHns — Kk VRF-cucteme MoXHO ofjHoBpe-
MEHHO NOAKIYUTL 00bl4HbIe BHYTPeHHWe 6nokn VRF 1 ncnaputenm npuToYHbIX YCTAaHOBOK, TEM CaMbiM
OOHOBPEMEHHO peLuas aBe npobrembl — OXNaXXaeHue NPUTOYHOro BO3Ayxa M JOOXNaXAeHe Bo3ayxa He-
nocpeAcTBEHHO B NOMELLIeHUsX 10 HEO6X0AMMOWN TeMnepaTypbl.

HEOOCTATKW

Bonee Bbicokas (no cpasHeHuto ¢ on/off KKB u nueeptopHeiMm KKB MDCCU-V, MDOAF, MDOU) cTou-
MocTb 3a 1 KBT xonopa.

Heo6XxoaMMoCTb HanM4Ms y NPUTOHHOWM YCTAHOBKM COBCTBEHHOMO KOHTposepa (s HEKOTOPbIX MPUTOYHBIX
YyCTaHOBOK, rae ucnonb3osaHne mopynen AHUKZ-xx NpuTo4HOM YyCTaHOBKN HEBO3MOXHO B CUNY TEXHUYE-
CKUX OrpaHunyeHun).

NMpumep opraHM3auum cUCTeMbl C HECKONTbKUMU UCNapUTENsaMU MPUTOYHbIX YCTaHOBOK
C HECKOJIbKUMU BHYTPEeHHUMU 6510Kamun VRF
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Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

Kak npeasaputesibHO onpenennTb, Kakyto UMEHHO CUCTEMY
HY>XHO NMpensioXXuTb 3aKa3uunKy, 3Hasd ero NPUMepHbIn BooKeT
1 TpeboBaHNA K (PYHKUMOHAIbHOW HaCbILLEHHOCTK?

[na yno6¢ctea Mbl pacnonoXuiv pasHble KOMNPECCOPHO-KoHAeHcaTopHble 6510ku MDV Ha rpadmkax-kaptax
NO3MLMOHNPOBAHMSA, B 3aBUCUMOCTM OT UX TEXHONMOMMHYECKOr0 YPOBHS U LieHbl B nepecyeTe Ha 1 KBT nponsso-
JOMMoro xonopa.

B KomMnpeccopHO-KOHAEeHcaTopHble 6,10k ansa ucnaputenen ot 22.4 no 85 kBT:
3a 100% npuHAT ypoBeHb LieHbl NHBEPTOPHbIX MoAYNbHbIX KKB cepun MDCCU-V

A
170%

ZE‘
X
k 170%
o [150% VRF V6
o
3 0
| oo
2 _[130% 130% ¥ -
z 125% VRF V4+ i :
£ 1 mini 20-45 kBT [ =m N =
S w 125%
s 100% VRF VCpro
& .
N 100%
80% - MHBepT%bele KKB
MDCCU-V
80%
On/off KKb MDCCU :
22-105 KBT I

.
|

TexHo0rMyecku yposeHb obopynosaHus

B KomnpeccopHO-KOHAEeHcaTopHble 6J510Ku ana ucnaputenen ot 2.6 oo 16 kBT:
3a 100% npuHAT ypoBeHb UeHbl MHBEPTOPHbIX KKB manoi npounssoantenbHoctu cepuii MIDOAF n MDOU

A

140%

140%

VRF V4+mini 12-16 kBT

Hj

100%

CtoumocTb B nepecyeTe Ha 1 kBT, %

105%
100% WHsepTopHbie KKB MDCCU-V
UHBepTopHble KKB MDOAF 1 MDOU

2,6 -16 kBT
70% i

70%

On/off KKb MDCCU 3-16 kBT

»

TexHonorMyeckuii ypoBeHb 06opynoBaHus
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Kak Buauwb, 6narogaps yHusepcansHoctn VRF-cuctem, nm yaanoch 3aHATb NpaByt CTOPOHY rpadonkos —
o6nacTb 6051ee TEXHONOrMYECKN NPOABUHYTLIX NPoAyKTOB. OfHAKO, B TO Xe BPeMS, UMEHHO OHU IBASIOTCSA
Hanbonee OOPOroCTOALLMMN NPOLAYKTaMU, LieHa KOTOPbIX OTNIMYAETCA OT YPOBHS crieuynannanpoBaHHbix KKb
Ha 50-70%, a nHorga paxe no4tn Ha 100%! Camble npocTble ycTporctea (on/off KKB) Haxoaatca B o6nactu
HauMMeHbLUEN LieHbl, HO HE OT/INYAKTCA TEXHONOMMYECKON NPOLBUHYTOCTLIO. YUnUTbIBaN 3T (hakTopbl Npu Noa-
rOTOBKE MPeAnoXeHnsa ans 3akas4ukal

NPUMEHEHWE KKB B NMPOEKTAX C HYAJTJTIEPAMU

Ecnn y TBOEro KnveHTa ectb B paboTte NPOeKT C CUCTEMON «4unsep-PaHKons» 1 Mo NPOEKTY YUInep 3aKpbisaeTt

4acTb XONOANNbHON MOLLHOCTW, BbIBOAUMOW AJ1A BEHTUNALMK, NPEANoXM MPUMEHUTL (DPEOHOBOE OXMaxaeHve

C Ucnonb3oBaHnem MHBepTopHbIX KKB!

MpumeHeHne KKB B aToM cnyyae HeceT B cebe psif BbIrOf;:

e [1na oxnaxneHus BEeHTUNSAUMM NPUMEHSIETCS HafeXHasa He3aBmucumas cucteMa (MHBepTopHble MoZyfbHbIE
KKB MDV);

e CyuwecTBeHHas Bbiroga B LeHe! Hanpumep, cpaBHMBas CUCTEMY, MOCTPOEHHYIO HA TPeX MOAYSbHbIX UH-
BepTopHbIX KKB no 82 kBT 1 cucteMy u3 Tpex MomyrnbHbIX 4MI1epoB, Mbl BUOUM, YTO CTOMMOCTb MOXET
oTNMYaThbCAa B ABa-Tpu pasa!

e Pab6oTa cucTeMbl He orpaHmn4eHa Ce30HHOCTbIO, B CpaBHEHUU C YunnepamMmm Ha BOAAHOM OXnaXkKaeHUn.

Kak npaesunbHo nogobpatb KKb noa HyXAabl 3aKa3uuka:

Mop6op KKB 6onee cnoxHasa 3agada, 4em nogoéop crnnmt-cuctem nnm VRF-cuctem. MNpn Heo6xoaumocTy,
TEXHUYECKUI OTAEeN ONCTPUOBIOTOPa KMMaTn4eckon TexHnkn MDV okaxeT BCo He06X0OUMYI0 MOMOLLb U
KOHCynbTauuto. Nonpocu KnneHTa npucnate ghann oT4éta n3 nporpammbl nogéopa NPUTOYHbIX YCTAaHOBOK M
y6eauncb, YTO 3TW OOKYMEHTbI COAEpPXaT crepyoLme fqaHHble:

e Tun pab6o4yero Tena (B 4aHHOM KHUre Mbl paccMaTpyMBaeM TOMbKO UCNapUTENM Ha PPEOHE, HO TakxXe pabo-
4MM TEIOM MOXET BbICTyNaTb BOAA MW pacTBOPbI MMUKONEN, AN TakKMX TEMNO0OMEHHUKOB B MOAESIbHOM
psagy MDV Takxe ecTb nogxogsLiee o60pygoBaHue);

® KONMMYECTBO TEMSIOOOMEHHUKOB WM KONMYECTBO MPUTOYHBLIX YCTAHOBOK, A1 KOTOPbIX TpebyeTca nonbop
KKB;

® KONMMYECTBO KOHTYPOB KaXKA0ro TEMNO0OMEHHMKA;

* ofiHas Xonogonpou3BOANTENBHOCTb TENO0OMEHHUKA (06bIMHO 0603HavaeTca 6ykso Qo mnm Q). O6pa-
TW BHMMaHMWeE, 4TO B JOKYMEHTaX MOXET ObITb yKa3aHa fBHas X0NI040NpoM3BOAMTENBHOCTL (QS), 3TO Apyras
BESIYMHA, U OCYLLIECTBUTb MOSTHOLIEHHbIM NOAO0P MO HEN MOXET ObITb 3aTPYLAHUTENBHO;

Yem otnnyarorcs nosHasi N iBHasi X010 40MPOU3BOANTEINTIbHOCTb ?
B npoyecce oxnaxpeHus Ha Ternsio0bMeHHUKE KOHAEHCUPYETCS Brara, Kotopasl co-
JEepXUTCS B BO3AyXe, ee KOJIMYECTBO 3aBUCUT OT TeMepatypbl Tern1000MeHHVKA, TEMIepaTypbl MoCTynarLLero
BO34yXa v ero BlIaxHoCTu. Ha KoHAeHcaymio 4acTy cofepxaLyericsl B BO3ayxe Baru v yxoauT YacTb Xono40-
npounssoautesbHocTy KKB. SIBHasi X0ro[onpon3BoaNTENIbHOCTb HE YYUTLIBAET STUX MOTEPD, U, MNPy Nogéope ro
3TOMY 3Ha4YeHmto, oLLmbka Moxet gocturats 20-50%!

® [POLEHTHOE COOTHOLLEHME CBEXEr0 N PeLMpKynsaLMOHHOro Bo3gyxa (T.e. Bo3ayxa, 3abvpaemoro u3 nome-
LLIeHW 1 MOBTOPHO 06pabaTbiBaeMOoro), KOTopbin 6yaet obpabartbiBaTb NPUTOYHASA YCTAHOBKA,;

® pacyeTHble TeMnepaTypbl Ha BXOAE M BbIXO4e TEMO0OMEHHNKA;

* pacyeTHas TemrepaTypa KUNeHus xnagareHta (Temneparypa ucnapeHus xnagareHTta) B TensI006MeHHVKE;

® pacxopf Bo3fyxa Yepes ucrnaputesib NPUTO4HON YCTAHOBKY;

e 06bEM MCNAPUTENS MO XNagareHTy.
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Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

Ecnu Bonpoc 04eHb CPOYHbIN, N HYXXHO JaTb OTBET MPSIMO Cenyvac, MOXHO BbINOHUTL O4eHb NMPUMEPHbLIN NoA6op
KKB no atrm gaHHbIM, UCronb3ys cnegytoLue npasuna:

1.

MNpoBepb, 4TO KONMM4ecTBO KOHTYpoB KKB coBnagaeT ¢ KONMMYECTBOM KOHTYPOB TEMIOOOMEHHMKOB. ITO
BaXKHO Tonbko ansa on/off KKB n gna nHeeptopHeix KKB Manon npovM3soanTensHOCTU — Y 3TUX GIOKOB KO-
NMYECTBO KOHTYPOB (hMKCMPOBaHO 1 He MeHsieTcs. [Ans nHsepTopHbix KKB cepun MDCCU-V n gnsa VRF-cu-
CTEM KONMYECTBO KOHTYPOB TEMNOOOMEHHNKA HE MMEET 3HAYEHWUA, T.K. MOXHO MCMNONb30BaTb CTOMbKO MO-
aynen nogknoveHna AHUKZ-V nnn AHUKZ, ckonbko Heo6xogmumo.

. na Kaxgoro ucnaputens (NPUTOYHON YCTAaHOBKW) B oTAeNnbHocTU nogbepu csor KKB. B panbHenwem

MOXHO Oy[eT onTUMU3NPOBaTb NPEANoXeHVe, NPeanoXuns oavH nHBepTopHbIi KKB Ha Heckonbko ncnapu-
Tenewn, Ho 3TO NOTPEBYET BPEMEHMN N OONOSHUTENbHbIX AaHHbIX.

. Hangwn 3HaveHne nonHom xonogonponssoauTensHocTn 1 nogbepu KKB no cnegyowmm npasunam:

Onsa on/off KKB — xonogonpounasogutensHocTe KKB fomkHa 6bIThb B npegenax +5% oT NOAHOM X0Nogonpo-
N3BOOUTENBHOCTM UCNApPUTENS.

Ons vHeepTopHbix KKB 1 Hannuusa nputoka ceexero Bo3ayxa (korga xots 6bl YacTb Bo3fyxa, obpa-
6aTbiBAEMOro NPUTOYHOW YCTAaHOBKOM, 3abMpaeTcs C ynuLbl) — XONo40npon3BOaNTENLHOCTL UCNapuTenen

pomkHa coctaenatb 50—100% wnu 4yTe 60nbLue (B Nnpegenax 10%) oT NOMHOM X0N0[40NPOM3BOANTESNIBHOCTH
KKB.

Ans nusepTopHbiX KKB 1 100% peunpkynauvMoHHOro Bo3ayxa (korga Becb Bo3ayx, obpabartbiBaemblii
NMPUTOYHOW YCTAHOBKOM, 3abMpaeTcs 13 NoMeLLeHnin) — Xonogonpou3BoaUTENbHOCTb UCNApPUTENS MOXET
npesbiwatb xonogonpounssogutensHocTb KKB Ha 30% (T.e. xonogonpounasogutesisHocTe KKB MOXeT 6bITb
MeHbLLIe, YeM YKa3aHHas NnosiHas Xonof4onpon3BoAUTENIbHOCTb UCNApUTeNs,) U OOMKHA HAXOAUTLCA B Ana-
nasoHe oT 50 no 130% oT moLyHocTn KKB.

3TV Npaewna rogaTcs ToNbko Ansa npumepHoro nogéopa KKB v He yunTbIBatOT eLLe YacTb napameTpos (Hanpu-
Mep, TeMnepaTtypHbIA Nnepenag, KoTopbln foMmKHa o6ecrneymBaTb NPUTOYHAS YCTaHOBKa, TemnepaTypy KUneHus
XnagareHTa B ucnaputene, pacxof Bo3gyxa 1 T.4.), HO NO3BONAT NPUMEPHO 03BY4YUTb YPOBEHb LiEHbI 3aKa34uKy
1 B JanbHeNLweM npefocTaBUTb eMy YTOYHEHHbIN C MOMOLLIbIO TEXHUYECKOro oTaena nogoop.

Kak npennoxutb KKb pasnnyHbIM TUMam KJIMEHTOB

MDV - 370 npodheccroHasibHoe KnMMaTuyeckoe 060pyaoBaHve Kak af1a Aoma, Tak U Af1a pasninmyHbiX 06beKTOB
KOMMEPY€eCKOro, CoumanbHOro 1 Npon3BoACTBEHHOrO Ha3HaveHus. MNpun ero npopaxe Tebe, BEpPOATHO,
npuaeTca B3auMoAencTBOBaTh C pa3HbIMU KaTeropusaMu KJIMEeHTOB:

KOHeuHbIl 3aKa34mk

NMPOOABEL KKB MDV e MNoapsigHas opraHu3auums

MoHTa)xHas opraHnsauua
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OBPATV BHUMAHWE, yto pasHble cepun KKB umetoT pasHble npemmyLlecTsa. B nepsyto ovepedb B faHHON
KHMre mbl 6yaem paccmartpmeaTb MHBepTOpHble MogynbHble KKB cepnn MDCCU-V. Onucanue dyHKumiA gns
VRF-cuctem nokonernus V6/V6-i/VCpro Tbl MOXeLLb MOCMOTPETb B KHUre MeHeaxepa o VRF-cuctemax, a onu-
caHus cpyHkumn on/off KKB cepvn MDCCU n uueeptopHbix KKB manoi nponssogutensHoctn cepuii MDOAF
n MDOU pgns tBoero yno6ctea 6yayT BblAeNeHbl B OTAENbHbIE rNaBbl 3TOM KHUIN.

YT106bI TE6E ObINIO NPOLLE OPUEHTUPOBATLCS, HA KAKOM NpeuMyLlecTBe
cnepyet caenatb akueHT npu npofaxe KKB pasHbiM KaTeropmsam KivMeHToB,
mbl nogrotosunu YAOBHYIO TABJINYKY-HABUIATOP. UHdopmaums
B KHUre crpynnupoBaHa B pa3genbl (pumckue uucppsi I-VIl), a B paspgenax
% npusepeHa no nyHKTam (apa6ckue undpbl 0-9). NMogpobHoe onncaHme

KaXXO0ro aprymeHTa 1 CBOMCTBA Thl HAMAELb B 9TON KHWUre Ha COOTBETCTBYHOLLIEN
CcTpaHuue.

N _J

www.mdv-aircond.ru 10



Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.
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V.05 BCTpOEHHbIN HU3KOTEMMepaTypHbIA KOMMNEKT W LUMPOKMUIA TeMnepaTypHbIi Ananas3oH — 60
pa6oTa B nobyto norogy 63 AONONHUTENBHOTO 060PYA0BAHUS
PaHee
npegynpexpexHue 11.01 Knemmb! ans BbiBOfa curHana HencnpasHoctn KKB 47
0 HeucnpasHOCTU
BoamoxHoCTb Kpyrno-
rofu4HoN aKkcnnya-
Tauum cucTembl (HeT
HEOBXOMMMOCTI 3aKy- 1.06 ®yHKUWA 064yBa OT cHera (onums) 45
naTb AOM. dNeKTpuye-
Ckvie oborpesatenu)
1.01 MiHBepTOpHbIE KoMnpeccopbl B KKB — oTCyTCTBME YacTbix NyCKOB\OCTAHOBOB U 26
ONTUMasbHble PEXWUMbI 3KCNyaTaumm
1.02 Cuctema ynpaenerus sHepronotpebnermem EMS — n3amersieMble npon3BoanTenbHOCTb 57
CUCTEMbI 11 TeMMepaTypa KUNeHWs/KoHaeHcaLmumn xnagarexHta
1.01 CHXeHWe Yncna KOMNPeccopoB B HAPYXHbIX 610Kax 40
HapexHble
HapexHas u ctabunbHas KOMMOHEHTbI 11.02 TexHonorns BbIpaBHUBaHNSA MOTOHACOB KOMMPECCOPOB 41
LA DT SR 11.03 TexHonorns aBapuitHor BUPOBAHNA KOMN| B B HAPYXHbIX 6/10Kax 1 M AX
[AONFOro BpeMeHi 3aLLMTHBIE thyHKLMN .03 TexHonorus aBapunHOro peaepenpoBal OMMPECccopo apy noKa opyn 42
CUCTEMbI HapyXHbIX 6710KOB
1.04 YBenu4eHHbI oxnaauTenb 3NeKTPOHHbIX KOMMOHEHTOB — CTabuibHas paboTta CUCTEMbI 43
Laxe npu +55 °C
11.05 3awwwmTa ot Koppo3uu 44
1.06 DyHKLMs 06ayBa OT CHera (onuus) 45
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nOApﬂAHaﬂ opraHun3auusa

MoaynbHble MHBepTopHble KKb cepun MDCCU-V

BbIrOQA NMPEMMYLWIECTBO API'YMEHT
1.07 PaclumperHas rapaHTs — 3 roga 45
HapexHble
HapexHas n craunbHas ROMIIOHOHTE] 11.08 MpoABMHYTas 3aLLMTa OT HEMPABUILHOTO NOAKMIOYEHIS ANEKTPONUTAHNS 46
pa6oTa cuCTeMbI B TEYEHNE | U MPOABUHYTbIE
Aonroro BpemeHu 3alLVTHbIE hYHKLMM 11.05 ABTOMaTM4ECKMIN MOHUTOPUHT 1 OLIEHKa KONM4eCcTBa XnafareHTa B KOHTYpe CUCTEMbI 51
CUCTEMbI
11I.07 Co6CTBEHHbIN CKNag 3anyacTeit 53
1.01 ViHBepTopHble komnpeccopbl B KKB — nnaBHOE 1 TOYHOE M3MEHEHVEe NPOoV3BOANTENBHOCTN 26
cucTeMbl
1.02 Cnctema ynpaBneHus aHepronotpebneHmem EMS — namensemas temneparypa kvunexus/ 27
ToyHast HaCTpoﬁKa KOHAeHCauun xnagareHta
Bbicokuii ypoBeHb
Kompomg’ ‘:, poct Eoﬁdﬂgggz(:;”e 1.04 YucTbil CrHYC TOKa 6€3 NOMeX 3a CYET UCMOMNb30BaHMS BbICOKOKA4ECTBEHHBIX ANEKTPOHHbIX
NPUGHINN OT YBENNYEHUS TemnepaTypbi KOMMOHEHTOB amepuKaHcKoit komnaHu International Rectifier — 6bicTpoe namexenne 34
noToKa noceTuTenell GbICTPbIA Bblxbu MPOM3BOAUTENBHOCTY 63 3afepXKeK
rﬁ;as::j%ﬁiﬁ:; PECTOPaHa | cicTembl Ha PEXUM | | .06 DC-MHBEPTOPHIil BUFATESb BEHTUISTOPA HAPYXHOrO 61I0KA — TOYHOE NOAAEPXaHME %
y! Temnepartypbl 1 CHMXeHWe ypoBHs Lwyma KKB
NpoM3BOAUTENIbHOCTU TPyAa
COTPYAHUKOB 1.08 BbICOKOTOYHbIE BbICOKOCKOPOCTHbIE OPB HapyXHbIX 610KOB — NOBbILLEHWE 3(hDEKTUBHOCTU 39
CUCTEMbI
PaHee
npenynpexpeHue o 11I.01 Knemmbl gns BbiBoga curHana HeucnpasHocTy KKB 47
HencnpaBHOCTU
BO3MOXHOCTb 1.03 BO3MOXHOCTb MPUHYAUTENLHOTO OrpaHn4eHns NoTpe6ISeMON MOLLHOCTU CUCTEMBI 30
aKcnnyatauum - -
CUCTEMbI AaXe Mpu 1.05 G-06pagHbii Ten006MEHHUK HapY>XXHOTO B110Ka — YyMEHbLLEHNE 3aHUMAEMOVi NoLLaau 35
HaNMYUN BHELLHUX
orpaHyHeHHit 11.05 3awwmTa OT KOPPO3nM — BO3MOXHOCTb IKCMTyaTaLmm AaXKE B KECTKMX YCIOBUSAX 44
(oKpyXaroLLieii cpepi, | OKPYXaloLued cpepbl
OKCMNyaTaunoHHeIX, |\ 0g BbiCOKOHAMOPHbIE BEHTUNATOPLI HAPYXHOrO 6NIOKa. YCTaHOBKa HapyXHOro 6roka 3a
CooTBercTaMe NOXENaHUAM! | texiyecknx 1 T. f.) eKopaTMBHOM eLrl’JeTKoﬁ nnm B Ol'paHVI'-Ig{IHOM npocTpaHcTBe > 61
Tpe6oBaHUAM AeKop: p p RoCIRY
V.05 BCTpOEHHbIN HU3KOTEMMepaTyPHbIA KOMMEKT W LUMPOKMIA TeMMepaTypHbIN AuanasoH - 60
pa6oTa B HE06X0AMMOM AnanasoHe TemnepaTyp
bkuin n
06<6)py,q osoaiévf;lp V1.01 BOo3MOXHOCTb MHTErpaLmum B CyLLECTBYIOLLYIO CUCTEMY AUCTETHEPU3aLIUM 62
VI.02 Co6ecTBEHHAs cucTemMa gycneTHepusaLmy ans ynpasnieHus pasnnyHbiM 060pyaoBaHEM 64
MDV
OrcyTcTame IV.01 NuBepTopHble KKBE MDV cepun MDCCU-V B 2 pa3a MeHee LLyMHbIE, Y4eM MHBEPTOPHbIE 54
XAno6 OT XUTenen KKB 6nmxaiiLlLnx KOHKYPEHTOB B CErMeHTe 1 B 6 pa3 MeHee LuyMHble, Yem on/off KKB
CooTeeTtcTeMe CUEEE O IV.02 CrieuyansHas (hyHKLMst HOYHOTO PexvMa ANt CHIKEHVA ypoBHs Wwyma KKB MDCCU-Ve | o
3aKOHO/aTeNbHbIM Hopmam | *KV/10/1 3aCTPOMKN BEUEPHEE 1 HOYHOE BPEMS
BEErTEGEED V1.01 Bo3aMOXHOCTb MHTErpaLuu B CUCTEMy AucneT4epusaLmm (yBssbiBaHue ¢ CUCTEMO 62
NOXapHOW curHanuaawmm)
O6opynoBaHue o6napaet psaaoM cuLlex, OHeproathheKTMBHOCTb, HALIEXKHOCTb, HU3KUIA YPOBEHD LLYMA, BbICOKWIA YpOBEHL KOMdopTa A
KOTOpble 3aMHTEePEeCYHOT 3aKa34yuka/ noapsaunkal nonb3oBaTtenen, LWMPOKMIA TeMnepaTypHbI AnanasoH JKcryatauum, yaobHoe ynpaBnexve n 26-65
MOHTa)XXHMKa ¥ MOMOTrYT NpoAaTh 060pyAoBaHNe apyrvie npenmytectsa KK MDCCU-V
V.01 MogynbHble nHeepTopHble KKB cepun MDCCU-V o6napatoT rbKocTbio 1 56
yHUBEpCcanbHOCTbI0 Ha ypoBHe VRF-cuctem!
. V.02 KomnnekTbl A4S MOAKMOHEHNS K MCNapuTensamM nputodHbIX yctaHoBok AHUKZ-V umerot Bce 58
[mGkmii nonGop Heo6XoaMMbIe (OYHKLMM 1 MOTYT BLICTYNaTh B POSIM aBTOMATUKM MPUTO4HOI YCTAHOBKM
060pynoBaHNs
B03MOXHOCTb YNOXUTLCS B | (CHWKEHWe cToumocTh | V.03 Bbicokne BomnyCcTUMbIE AfHbBI TPACC W Nepenagbl BbICOT — BO3MOXHOCTb MCMONb30BaHMS 59
6lo[KeT 3aKa3umKa 060pyAoBaHuUs [laxe Ha 06beKTax C NPOTSKEHHO MAPaBANYECKON CeThbio
1 PaCXOpHbIX
Marepuasos) V.04 PaGoTa B pexiMe TOfbKO XOJTOR — CHIKEHIE CTOMMOCTY CUCTEMbI Griarofiaps OTCyTCTBII0 | o1
HEHY>HbIX KOMMOHEHTOB
V.05 BCTPOEHHbIN HU3KOTEMMEPATYPHBIA KOMMEKT W LUMPOKMIA TeMNepaTypHbIN AnanasoH - 60
pa6oTa B byt norogy 6e3 AOMOMHUTENBLHOTO 060PYAOBAHUS
1.03 BO3MOXHOCTb MPUHYAUTENBHOTO OrpaHn4eHns NoTpe6IeMon MOLLHOCTU CUCTEMBI 30
1.05 G-06pa3Hbiit Tenno06MEHHUK HapY>XXHOTO 6110Ka — yMEHbLLEHUE 3aHUMAaeMOVi NoLaau 35
BoamoxHocTb
aKcnyaraumm 11.04 YBenuyeHHbIN 0XaguTesb 3EeKTPOHHbIX KOMMOHEHTOB — cTabunbHas paboTa cUcTeMbl 43
cvCTEMbI jaxe npun paxe npu +55 °C
HaNNYUN BHELLHUX
O6opynosaHue AL 1.06 DyHKUMS 06ayBa OT CHEra — BO3MOXHOCTb KCMyaTaLmm faxe B XECTKUX YCNOBUSX 45
COOTBETCTBYET CaMbIM p y AN e
(oKpyxaroLLieit cpefibl pyzkarolnevicoed
CTPOrMM Tpe6oBaHUsIM ’
npoeKTa UK 3aKasumka SKCMNYaTaunoHHbIX, |\ 05 BeTpoeHHBIN HU3KOTEMMEPATYPHbIA KOMMNEKT U LIMPOKWIA TeMnepaTypHbIii AnanasoH - 60
TEXHUHECKIX U T. L) | paGoTa B HEOBXOAUMOM AVANa3OHE TeMnepaTyp
V.06 BbICOKOHaNOpPHbIE BEHTUNATOPbI HAPYXXHOrO 610Ka. YcTaHOBKa HapyXHOro 61oka 3a 61
[eKOPaTMBHO PELLIETKON U B OFPaHNYEHHOM MPOCTPaHCTBE
Bbicokas aHeproad- 1.07 SHeproachpekTnBHOCTL MHBEPTOPHLIX KKB MDCCU-V Bbiwwe, Y4em y KKB ¢ dhmkcrpoBaHHOM 37

(*)eKTVIBHOCTb CUCTEMbI

Npon3BOAUTENBHOCTLIO
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MoHTaxHas opraHu3auus

Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

MoaynbHble MHBepTopHble KKb cepun MDCCU-V

BbIrOQA NMPEMMYLWIECTBO API'YMEHT CTP.
V.01 MogynbHble nHBepTopHble KKB cepun MDCCU-V o6napatoT rmbKocTbio 56
yHUBEPCanbHOCTbLIO Ha ypoBHe VRF-cuctem!
V.02 CoegunutensHble komnnektsl AHUKZ-V nossonstot nopgo6pate KKB ans ucnapurens c
OGopynosarne To4HOe COOTBETCTBME ! el i s 58
COOTBETCTBYET CaMbIM No6bIM KONMHECTBOM KOHTYPOB
CTPOrUM Tpe6oBaHMsIM Tpe6oBaHWAM npoekTa/
NpoeKTa NN 3akazumka 3aKasqnka V.03 Bbicokme 4ONyCTUMbIE AMWHbI TPACC 1 Mepenafbl BbICOT — BO3MOXHOCTb UCTOMb30BaHNS 59
[laxe Ha 06bEKTax C NPOTAKEHHO MAPaBANYECKON CeTbio
VI.01 BO3MOXHOCTb MHTErpaLmm B CyLLECTBYIOLLYIO CUCTEMY AMCNETHEpU3aLmn 62
MepcoHanbHbIli 60HYC AN1si NOAPAAHON (MPOEKTHOM) 8
opraHn3aumm Mporpamma nosnbHocTv MDV Elite Camp 76
1.01 MHBepTopHble Komnpeccopbl B KKB - 0TCyTCTBME YacTbiX NyCKOB\OCTAHOBOB 1 ONTUMASbHbIE
26
PeXu1MbI SKCMTyaTaLmum
11.01 CHWXEHME YMcna KOMNPECCOPOB B HAPYXHbIX 6y10Kax 40
KayecTBeHHbIe 11.02 TexHonorusi BbIpaBHMBaHMS MOTO4ACOB KOMIMPECCOPOB 41
KOMMOHEHTbI -
Y NPOABUHYThle 1.04 YBenu4eHHbI oxnaauTenb 3NeKTPOHHbIX KOMMOHEHTOB — CTabunbHas paboTta CUCTEMbI 43
o
YHKLMM naxe npu +55 °C
o6ecne4msaroT
OTCYTCTBME NONOMOK 1.05 3awmTa ot Koppo3uu 44
1 [ONMUI CPOK CIYX6bI
CoxpaHeHue penyTtauuu 1.07 PaclumperHas rapaHTus — 3 roga 45
HafieXXHOro napTHepa
CIAEEEELELE 11.08 MpoaBMHyTas 3aLmTa OT HENPABUILHOrO MOAKIIOHEHS AMEKTPONUTAHMS 46
o6opyaoBaHus
11.05 ABTOMaTHHECKMIA MOHUTOPMHT U OLIEHKA KONMYECTBA XNafareHTa B KOHTYPE CUCTEMbI 51
IV.01 NuBepTopHble KKE MDV cepun MDCCU-V B 2 pa3a MeHee LUyMHbIE, YeM MHBEPTOPHbIE 54
OTCyTCTBME NpeTeHauit KKB 6nmxaiilunx KOHKYPEHTOB B CErMeHTe 1 B 6 pa3 MeHee LuyMHble, Yem on/off KKB
CO CTOPOHbI 3aKa34MKa | |\ 02 CrieLanbHas tyHKLNS HOYHOMO PeXMMa ANs CHYXKeHWs ypoBHst Lyma KKB MDCCU-V 55
B BE4YEpHee 1 HOYHOe Bpems
BbicTpoe ycTpateHue | 11.03 TexHonorms aBapuitHoro pe3epe1poBaHinst KOMNPECCOPOB B HApYXHbIX 6110Kax 1 MOLyNsx 4
HevcnpaBHoCTeN Hapy>XHbIX 6510KOB
1 aBapuitHoe y y
pesepBupoBaHie 111.07 Co6CTBEHHBIV cknap, 3anyacTei 53
% 11.01 Knemmbl ans BbIBOAA curHana HevcnpasHocTvt KKB 47
3awmTa NpoeKTHOro YHWKarbHble CBONCTBA it it P
peLueHus Ha TexHuke MDV G RU L et
MDV VII. NHBepTopHble KKB MDV cepuv MDCCU-V — aKkcknio3vBHOe 060pyaoBaHmve 65
11.02 MpocToe noakntodeHne nHeeptopHoro KKB 48
11I.03 [ByXCNOViHbI 6710K 3MEKTPOHUKI C MOBOPOTHOW NaHesnbio 49
111.04 KoHTpornb napaMeTpoB paboThl C Mathl yrpasneHns HapyXHoro 61noka 50
YckopeHe 11.05 ABTOMaTU4ECKMIN MOHUTOPUHT 1 OLIEHKa KONM4ecTBa XnagareHTa B KOHType CUCTEMbI 51
MoBbileHNe COGCTBEHHOM ;%i?:;gfmﬂ’ oel REMDeCUN =
. orpamma AuarHoCTKN MHBEPTOPHbIX -
[lOXOHOCTU nyCKoHANaZKiA porp: pTOP
060pyA0BaHMA V.01 MpocTas 1 3Hakomasi o VRF-cucTemam fiorvka 06benHeH!s 610KOB B MOfLySlb 56
1 NOAKIIOYEHUS COEAUHUTENBHBIX KOMMIEKTOB
V.02 MpocTtas n 3Hakomas no VRF-cuctemMam noruka Ucrnonb30BaHWs COEAUHUTENBHBIX 58
KomnnektoB AHUKZ-V
V.03 Bbicokune fonycTuMble ANHbI TPACcC 1 Nepenagbl BbICOT — CHUXEHO KONMYeCTBO 59
BbIMOMHSAEMbIX paboT N CTOMMOCTb PaCXOAHbIX MaTepuasnos
OTcyTCTBME NPETEH3UIA
CO CTOPOHbI 3aKA3HMKA 1.07 PaclumperHas rapaHTus — 3 roga 45
1.08 MpopsuHyTas 3aLymTa OT HENPaBUILHOIO NOAKIIOYEHNS 3NEKTPONUTaHNS 46
WckntoyeHne
BEpOATHOCTM OLLUMOKK | 111.03 [1BYyXCNONMHbIN 650K 3NEKTPOHUKN C MOBOPOTHOMN MaHEesbio 49
npv NpoBeAeHNN paboT
CoxpaHeHue penyTaumm 11.05 ABTOMaTU4ECKMIN MOHUTOPUHT 1 OLIEHKa KONM4eCTBa XNafareHTa B KOHTYpe CUCTEMbI 51
:a‘r":::;:" :Inlru'raxuou V.01 VepToprsie KKE MDV cepun MDCCU-V B 2 pasa MeHee WwymHble, 4em MHBEPTOPHbIE | o,
P 4 OTcyTCTBME NPETEH3NI KKB 6nixaiilunx KOHKYPEHTOB B CErMeHTe 1 B 6 pa3 MeHee LuyMHble, Yem on/off KKB
CO CTOPOHbI 3aKa31MKa | |y 02 CeumansHas (yHKLNA HOYHOTO PeXIMa NS CHUXeHMs ypoBHs Lyma KKB MDCCU-V 55
B BEYEPHee 1 HOYHOe Bpems
BeicTpoe ycTpaHeHve
HevcnpaBHoCTel . .
W aBApHIAHOE 11I.07 Co6CTBEHHbIN CKNag 3anyacTeit 53
pesepBupoBaHe
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MDDV

NHBepTopHblie KKb Manoun nponssoantensHoctu cepmut MDOAF n MDOU

= -3
E_E BbIrOQA APT'YMEHT CTP.
sE
o
S8 0630p 060pyAOBaHMS, MPUHLUM NOCTPOEHUS CUCTEMbI, OCHOBHbIE NPENMYLLECTBA 10
c
[NoBbILLIEHHAA TOYHOCTb NOAAEPXaHUs TeMNepaTypbl OXNaX4aeMoro Bo3ayxa 67
B03MOXHOCTb TOYHOrO yNpaBneHns NPou3BoanTeNnsHOCTLIO (0—100%) ¢ nomoLbto curHana 0-10 B 68
Hun3kwuii ypoBeHb 3aTpar
Ha 3KCryaTaumio, Hanunuvie coyHKLmM TennoBoro Hacoca (MoryT paboTtaTb B peXume Harpesa) 68
nycKoHanapKy
1 06enyXxuBaHne [pocToi MoHTaX 1 nyckoHanagka 68
060pyaoBaHus
[MoBbILLEHHAA 3HEProadheKTMBHOCTD (Mo cpaBHeHuto ¢ on/off KKB) 69
LLInpokwit TeMnepaTypHbIi AranasoH npy paboTe B pexviMe oxnaxaeHns v Harpesa: oT —15 °C 70
Hannume chyHKLMM Tennosoro Hacoca (MoryT pabotath B peXvMe Harpesa) 68
¥ MpocToin MOHTaX 1 nyckoHanaaka 68
s
g N KKB 1 KoMnneKTbl Ans NOAKMIYEHNs K NpUTOYHBIM yeTaHoBkam AHUK ocHalLieHbl MofHbIM Ha6opOM 3aLLWT, KOTOpble 69
P Huskuit yposeHb He fapyT KKB BbIATY 13 CTpost
I KanuTanbHbIX 3aTpar =
M (HeT Heo6x0aMMOCTH CoepuHutenbHble komnnektsl AHUK-8140 n AHUK-8245 ocHalLieHbl BbIXOAOM CUTHanNa aBapum (CyXoii KOHTaKT), 70
W 3aKynaTb AONONHMTENbHOE | Y PA3BEMOM BKIIOYEHNA (PYHKLMM OTTanBaHMSA HApyXHOro 6110Kka
o . o
S o6opyaosaHue) LLIMpOKMit TeMNEepaTypHIi A1anasoH Mpu paoTe B pexxuMe OXNaXAEHs 1 Harpea: ot —15 °C 70
[}
3 YBenuyeHHble AnvHbI Tpace (Mo cpasHeruto ¢ on/off KKB) 70
X
B0o3MOXHOCTb MCMOMb30BaHUSA C UcnapuTensmu ot 2.6 KBT 71

HapeXxHasi u cTabunbHas
pa6oTa cucteMbl B TeHEHME
[ONIrOro BPEMeHM

KKB 1 KoMnneKTbl Ans NOAKMI0YEHNs K NpUTOYHBIM yeTaHoBkam AHUK ocHalLieHb! MOfIHbIM HA60POM 3aLLWT, KOTOpble 69
He pagyT KKB BbIiATv 13 cTpos

Bbicokuii ypoBeHb KOM-
¢hopTa 1 pocT NpnbbLIN OT
yBeNIM4YeHs MOTOKa noce-
TuTenen marasuHa/kace/ lMoBbILLEHHAs TOYHOCTb NOAAEPXKAHNS TEMMepaTypbl OXNaXAaeMoro Bo3ayxa 67
pecTopaHa unu yBenu4eHus
NpoU3BOAUTENBHOCTYH TPYAA
COTPYHUKOB

CooTBeTcTBME NOXENaHMaM/

Tpe6oBaHMsM Bce mopenu nHsepTopHbIX KKB Masoii nponssoauTenibHOCTU MMEOT 60KOBOM BbIGPOC BO3AyXa 71

O6opynoBaHue obnapaet
psiAoM chuLek, KoTopble

3anHTEpecyloT 3aKa3unkal SHGPFOS(*)(*)GKTVIBHOCTI:, BbICOKas 3HEProapeKTMBHOCTb, YyHuBepCabHbIM COeAMHUTENbHbIN KOMMIEKT, LUMPOKUA

TemnepaTypHblil A1anasoH, BbICOKME ANMHbI TPACC, LLIMPOKMI MOLeNbHbIN psif, GOKOBO BbIGPOC BO3AYXa, BOBMOXHOCTb  |67-71

noApsAAYMKa/MOHTaXXHNKA
Y NOMOYT NPOAaTH paboTbl B pexume oborpesa v T.4.
o6opyaoBaHue
lNoBbILLEHHAsA TOYHOCTb NOAAEPXKAHUS TeMNepaTypbl OXNaXAaemMoro Bo3ayxa 67
g Hanunuvie coyHKLmM TennoBoro Hacoca (MoryT paboTtaTb B peXuMme Harpesa) 68
=)
5 [MoBbILLEHHas 3Hepro3atheKTUBHOCTH (Mo cpasHeHuto ¢ on/off KKB) 69
= O6opynoBaHue CoenuuutensHble komnnektsl AHUK-8140 n AHUK-8245 ocHalLieHbl BbIXOLOM cUrHana aBapum (Cyxomn KOHTaKT), 70
=} | COOTBETCTBYeT CaMbiM 1 pa3beMOM BKITOHYEHWS (hyHKLIMM OTTauMBaHWSA HapyXXHOro 6110ka
=) CTpOrMm Tpe6oBaHUAM . N ) R
= npoeKTa UM 3aKka3unka LLInpokwnit TemnepaTypHbIA AuanasoH npy paboTe B pexviMe oxnaxaeHns n Harpesa: ot —15 °C 70
E YBenu4eHHble AnuHbl Tpace (Mo cpasHenuto ¢ on/off KKB) 70
-3
o
g B03MOXHOCTb UCMOMb30BaHUs C Ucnaputensmu ot 2.6 KBT 71
c
Bce mopenu nHsepTopHbix KKB Manoit nponssoauTensHOCTU MMEIOT 60KOBOM BbIGPOC BO3ayXa 71
MepcoHanbHbIl 60HYC Ans
NoApsAHON (NPOEKTHOW) Mporpamma nosinbHocTn MDV Elite Camp 76
opraHu3auum
CoxpaHeHue penyTauum
HafieXXHoro napTHepa KKB 1 KoMnneKTbl Ans NOAKMI0YEHNs K NpUTOYHBIM yeTaHoBkam AHUK ocHalLieHbl MofHbIM Ha60pOM 3aLLWT, KOTOpble 69
U nocTaBLLMKa He papyT KKB BbINTW 13 CTpos
o6opyaoBaHUs
B03MOXHOCTb TOYHOrO yNpaBneHns Npou3BoanTensHoCTbio (0—100%) ¢ nomoLubto curHana 0-10 B 68

YckopeHune o6¢cnyXxusaHus,

=8 MOHTaXa unu nyckoHanagkm CoepuHutenbHble komnnektsl AHUK-8140 n AHUK-8245 ocHalLieHbl BbIXOAOM CUTHanNa aBapum (CyXoii KOHTaKT), 70
oy g 060pYAOBaHMSA (CHUXKEHUe | Y Pa3bemOM BKIIKOHEHMst PyHKLMK OTTauBaHms HapyXHOro 6noka
‘% g COGCTBEHHbIX M3[ePXKeK) Bce mopenu nHsepTopHbIx KKB Masnoii npon3soanTensHOCTM MMEIOT 60KOBOW BbIGPOC BO3AYXa — ObICTPbI 71
Ex 1 6ecnpoB6neMHbIi MOHTaX
é’ s KKB 1 KoMnneKTbl Ans NOAKMIYEHNs K NPUTOYHBIM ycTaHoBkam AHUK ocHalLieHbl MOfIHbIM HAa60POM 3aLLMT, KOTOpble 69
(<) CoxpaHeHue penyTaumm He pagyT KKB BbIATH 13 cTpos
Haf,eXXHOW MOHTaXXHON .
YBenu4eHHble AnuHbl Tpace (Mo cpaeHeHuto ¢ on/off KKB) — 6ecnpo6nemHbIii MOHTax 70
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Knvira meHeaxepa. KoMnpeccopHo-KoHAEHCaTopHbIe B1okm MDV.

On/off KKb cepvn MDCCU

= -3
§_§ BbIrOQA API'YMEHT
SE
>
5 s 0630p 060pyAOBaHMS, NPUHLIMIM NOCTPOEHUS CUCTEMbI, OCHOBHbIE NMPeUMyLLecTBa 8
=
Hu3kuii yposeHb
KanuTanbHbIX 3aTpar Huakas ctoumocTb 3a 1 KBT xonoga 73
Hu3kuii ypoBeHb 3aTpart
Ha SKcnnyaraumio,
nycKoHanagky MpocToe nogkntoyeHve 73
1 o6cnyXxusaHue
o6opyaoBaHus
x
E g:ggg"::c'f'r:x?:’;:ﬁz“ & Hann4me co6CTBEHHOM CUCTEMBI KOHTPONS COCTOSHWS U 3aLUWT OT HEKOPPEKTHOW paboThl (ans Mogeneii ot 10.5 kBT 74
] nonroro BpeMeHu TS
< =
(N BbICOKMIA ypOBEHb
= KomchopTa M pocT NpU6LIU
E OT yBENMYEHNs NOTOKa
g nocetutenei marasuHa/ B03MOXHOCTb CTYNEH4aToro ynpaeneHus npom3soanTenbHoCTbio 0%-50%-100% (ans OBYXKOHTYPHbIX Mogenen ot 53 fo 74
= Kache/ pecTopaHa 105 kBT)
Q WNU yBENUYEHNs
Npou3BOAUTENbLHOCTYU TPyAa
COTPYAHUKOB
Bo3MoXHOCTb JOPaboTKN HU3KOTEMMEPaTYPHbLIM KOMMIEKTOM ANS 3KCMTyaTaLum Npy TemnepaTypax Hapy>KHOro Bo3fyxa 75
or-7°C
CoortBeTtcTBME noxenaHusam/
Tpe6oBaHUAM
EcTb Mogenu ¢ 60K0BbIM BbIGPOCOM BO3AyXa 75
0O6opynoBaHue o6nagaet
g:ﬁ:;d;l:m;:, 3K;:::3e:;:§al Bo3MoxHOCTb JOpaboTKM HU3KOTEMMEPATYPHBIM KOMMIEKTOM, BO3MOXHOCTb CTYMEHYATOr0 ynpaBneHus
noaps. neqmzalm GERTLE npovaeoauTenbHocTbio 0-50—100% Ha ABYXKOHTYPHbIX KKB nponasogutensHocTbio 53—105 kBT, B MofenbHOM 73-75
¥ IOMOryT NpogaTh psgy ectb KKB ¢ 60KOBbIM BbIGPOCOM BO3AyXa
obopyaoBaHue
S
=7 | BO3MOXHOCTb yNOXUTbCS
g B GIO/IKET 3aKa34MKa Hwuskas ctoumocTb 3a 1 kBT xonoga 73
S
) | MepcoHanbHbIN 6oHyc ans
=3 noapsAHON (NPOEKTHOW) Mporpamma nosinbHocT MDV Elite Camp 76
=2 opraHm3auuy
2 CoxpaHeHue penyTauum
g HafieXXHoro napTHepa Hanunume cob6CTBEHHOM CMCTEMbI KOHTPONS COCTOSIHUSA 1 3aLLIMT OT HEKOPPEKTHOM paboThbl (451s Mogeneit ot 10.5 kBT 74
&. 1 NOCTaBLUMKa BKJ/TIOYUTENBHO)
=) | o6opyaoBaHus
=
060pygoBaHme Bo3MoxHOCTb JOpaboTKM HU3KOTEMMEPATYPHBIM KOMMIEKTOM [J1s1 SKCTyaTaLuy npu Temnepartypax ot —7 °C 75
COOTBETCTBYET CaMbIM
CTPOrMM Tpe6oBaHUAM
NpoekTa Uk 3akas4nka EcTb Mogenu ¢ 60K0BbIM BbIGPOCOM BO3LyXa 75
" YckopeHue o6cnyxmBaHusi, | [POCTOE MofkrodeHe 73
& =3 MOHTa)a Mnu NyCKoHanaaku
; s 060pynoBaHNs (CHIKEHUE
s COGCTBEHHbIX M3ACPXeEK) EcTb Mopien ¢ GOKOBbIM BbIGPOCOM BO3[lyXa — GbICTPbIA U GECTIPOGNIEMHBII MOHTaX 75
I
]
] g::g;:ﬂ;"; g:gy);:g;w Hannyne co6CTBEHHOM CUCTEMBI KOHTPOSIS COCTOSIHWSA 1 3aLLMT OT HEKOPPEKTHOM paboTsl (ans mogenen ot 10.5 kBT 74
OpraHM3aum BKIOYUTENBHO)
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MonynbHble nHsepTopHble KKb. Cepra MDCCU-V.

' PACCKAXM 0 BbICOKOW 3HEPTO3M®EKTUBHOCTY

0].. NHBepTopHbIe Komnpeccopbl B KKb

C KaxabiM rogom 3afada yBemyeHus aHeproddddeK- o KoHeuHblit 3aKa3umk — HAAEXHOCTb @g Bb||_0ﬂb|
TUBHOCTU 30aHUIA 1 CTPOEHWI npuobpeTaeT BCe 6oree 1 10r0BEYHOCTb CHCTEMBI,

BbICOKOE 3HayYeHne. CTOMMOCTb 3NeKTPO3Heprum pac-  CHIKEHNE SKCT/yaTaLVOHHbIX 3aTpar,

TeT, a U3AEPKKM HEOGXOANMO CHUXATb, U KOHEUHbIE BbICOKW1 YDOBEHb KOMCDOPTa, 3aLLKTa 0T MPOCTYAb|, MOBbLLEH/E
MPOV3BOAMTENBHOCT/ NepcoHana (bnaroaaps 6onbLIemy

nokynarenu obpatlarT Bce 60sblLee BHUMaH1e Ha KoMchopTy).

sHeproadhpekTvBHbIe peleHuns. Camble nepsble KKB, | MTOADAHER OraHU3ALIA — «CULIVD GBOpYA0BAHV, COXDEHEHE

OCHOBaHHbIe Ha MPUHLIANE PErynnPOBaHMA MPOUSBOAV-  nonyra iy HanexHOro NOCTABLIKA.

TENbLHOCTW BKN-BbIKN (on/off), He MoryT noxeactaTbcs

BbICOKOW 3HEpProapeKTUBHOCTBIO MO PAZY MPUYUH — —m

3TO M NOTEPU SHEPIrMM HA YaCTble NMYCKM M OCTAHOBKM, U

HEBO3MOXHOCTb TOYHOIO NOAAEPXKaHUS HEOOXOONMOW

NPOV3BOANUTENBHOCTU (Bedb TEMMeEpATypa Ha ynmue NOCTOAHHO MEHSETCA, U MOCTYNatoLWMiA B CUCTEMY BEHTU-

NALAM N KOHOULMOHMPOBAHNSA BO3AYX TAKXE MEHSIET CBOK TeMMNepaTypy), U CHUXKEHHbINA CPOK CyXObl.

Kak MOXHO nopaep>xuveatb HGOﬁXOLI,I/IMyHJ npon3BoaAnNTEJIbHOCTb KKb B cuctemax LLeHTpaJibHOr 0

KOHANLMOHNPOBAHWSA?

Kak Tbl y>xe npoynTan paHee, KKB — 370 4acTb CUCTEMbI LLEHTPaNIbHOrO KOHAULIMOHMPOBaHWSA BO3ayXa, KOTO-

pasi o6ecneymBaeT NOAroTOBKY M NoJdady xnajareHta K CeKummn opeoHOBOro oxnagutens Bo3ayxa. Ynpaensite

nponssoguTenbHocTbio KKB B cructemax LieHTpanbHOro KOHAULMOHMPOBAHMS MOXHO MO-PasHOMY:

100%
e Crtynenyato (on/off perynuposanue) — 0-100% (BKN-BbIK/),
0-50-100% (Bkn-BbIKN, ecnv B KKB aBa komnpeccopa).
0%
NPOW3BOANUTENBHOCTb
* [InaBHo (UHBepTOpPHOE perynuposaHue) — ot 0 go 100% 100%
C Nt060M HEOOXOAMMOW NPON3BOAUTENBLHOCTLIO.
Vcnonb3oBaHne MHBEPTOPHBLIX KOMMPECCOPOB C MIaBHOWN perynu-
pOBKOl7I npon3BoanTesibHOCTU UMEET Lien bIA pAn npenmyLLecTB, 0%
Jasan paccMoTpnUM X nonpo6Hee: NPOU3BOAMUTESIbHOCTb
CsoiictBa 06opynoBaHus Tuin KB
i On/off KKB WHBepTopHble KKB
Vicrionbayembie Komnpeccopb! hvkcMpoBaHHOI MPOU3BOAUTENBHOCTM Komnpeccopb! ¢ MIHBEPTOPHBLIM PETyNMPOBaHNEM NPOU3BO-
— cz — (BKkn-BbIKI, 0-100% L1 OBHOKOHTYPHBIX MOZENEN 1n auTenbHocTY (NnaeHoe perynmposanve ot 0 go 100% 6e3
P P 0-50-100% Anst ABYXKOHTYPHbIX). CTyneHew).
PaGota npn 100% sarpyske 100% moLLHOCTH 100% MoOLLHOCTH
Pa6oTa npu CHUXeHnn CryneH4aTtoe cka4koobpa3Hoe N3MeHeHe NponasoanTenb- | MnaBHOE U3MeHeHWe Npon3BoaMTENbHOCTM OT 0 A0 100%.
3arpysku HocTu o1 0 go 100%. Temnepatypa nogaBaemoro Bo3gyxa | Temneparypa nopaBaemoro Bo3gyxa npubnvmkeHa K
Ha ynuue +25°C - +34°C He COOTBETCTBYET XeNaeMon. Xenaemom.

CyLLleCTByeT, T.K. HEBO3MOXHO TOYHO OTperynnuposatb

BeposiTHOCTb 06Mep3aHus NPOU3BOANTENTIbHOCTL KOMMNPEeCcopa, OHa MOXET NpeBbIllaTh
P P P A P P P OTCYTCTByeT, 0b6Mep3aHve TeNN00OMEHHNKA UCKOHEHO.

Tennoo6MeHHUKa Tpebyemyto, 4TO MOXET NPUBOAUTL 0BMEP3aHMIO ncnapuTens
1 HapYLLEHUIO KOPPEKTHOM paboTbl MPUTOYHON YCTaHOBKM.
[MOBbILLIEHHBIA 3HOC KOMMPeccopa W3-3a YacTbIX MNy- MakcumanbHas HafexHOCTb U JONMUiA CPOK CryXObl
HapexHocTs KKB CKOB-OCTaHOBOB (Hau6oMbLLMA U3HOC MPOUCXOANT B MOMEHT | 6narofapsi nnaBHOMY M3MEHEHWIO MPOM3BOMTENLHOCTM.
nycka 13-3a HegocTaTka Macna s CMasku TPyLLMXCS Komnpeccop pa6oTaeT ¢ NOHVKEHHOI 4acTOToN BMECTO
yacren). OCTaHOBKM, HET U3MULLIHE YaCTbIX MyCKOB W OCTAHOBOB.

3anyck MOLLHbIX KOMMPECCOPOB MPUBOAMT K KpAaTKOBPEMEH-
HbIM, HO 04€Hb 3HAYMTENbHBIM Harpy3kam Ha 3neKTpoceTb —
MycKoBoOW TOK MOXeT focturatb 200A (B HECKOMNBKO pa3 [yckoBble TOKV OTCYTCTBYIOT 6narofapst BO3MOXHOCTH
6onblue 06bI4HOr0 paboyero Toka). Takne Harpy3ku Hera- | MaBHOro 3amycka Kommnpeccopa.

TWBHO CKa3bIBaOTCS HA COCTOSHUM APYrMX 3NeKTPONpu6opoB
B 3TOW CETU U CaMON 3NEKTPOCET.

MNMyckosble Toku KKB
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CECHEIRSIot Spyace g On/off KKB WHBepTopHbie KKB

Hun3kas To4YHOCTb MoAAepXaHnsa TeMnepaTypbl 06paboTaH- | Bbicokas TO4HOCTb NOAAEPX)KaHUSA TemMnepaTypbl —

HOro BO3AyXa W3-3a HEBO3MOXHOCTW 06ECNeUNTb TOHHYHO Komnpeccop paboTaeT MMEHHO C TOW MPOVN3BOANTENBHOCTBIO,
NPOV3BOAUTENBHOCTb KOMMpeccopa KoTopas TpebyeTcs B JaHHbIA MOMEHT.

Hwn3kas sHeproahekTMBHOCTb 13-3a HaCTbIX MYCKOB K1
0CTaHOBOB KOMMpeccopa B BMAYy HEBO3MOXHOCTM NMNaBHOro | Beicokas aHeproaphekTBHOCTb
peryn1poBaH1si MPOU3BOANTENBHOCTMU.

Taknm 06pa3om, MHBEPTOPHbIE KOMMPECCopbl 06ecrne4mBatoT HecpaBHUMO 6oree To4Hoe noaaepXxaHme Heob-
XOAMMON NPON3BOAUTENBHOCTU NPU U3MEHEHUW BHELLHUX YCMOBWUIA NO CpaBHEHMIO ¢ on/off komnpeccopamu, a
Takxe UMetoT pag JOMNONHUTESbHbIX NPEUMYLLIECTB (MOBbILLEHHAsA 9HeProaEKTUBHOCTb, HAAEXHOCTb, JOMTUiA
CPOK CNY>X6bl U MUHUMANbHOE BIUSIHWE Ha 3NEKTPOCETh). HO CyLLECTBYIOT eLle cnocobbl YBENNYUTL TOHYHOCTb
nogaep>xaHusi NPon3BoauUTENbHOCTU U HEO6XOAUMON TemnepaTypbl 06padoTaHHOro Bo3ayxa. OfnH U3 HUX —
BHEJpPEHWEe CUCTEMbI yNpaBneHus aHepronoTpebneHnem (cuctemsl EMS), 0 Helt Tbl CMOXeLLb NpoynTaTh B
CnefyloLlemM nyHKTe.

02 Cuctema ynpasneHus aHepronoTpebnesvem
« (rexHonorusa Energy Management System, EMS)

Yro Takoe cuctema EMS 1 3a4em oHa HyxHa? ——
Mpobnema nognep>xaHns HEO6XOAMMOM NPON3BOAN- (é

TESIbHOCTN CUCTEMbI B 3HAYUTENBHON CTENEHW peLlaeTcs Bblmﬂb'
nprUMeHeHnem KOMNpPeccopoB C NiaBHbIM PErynmpoBa- e KoHeyHbIM 3aKa3uyK — CHKEHWE 3KCTIyaTaLMOHHbIX

HVeM NPOV3BOAUTENLHOCTU — 3TO ONUCAHHbLIE B NYHKTE 33TpaT, BLICOKWIA YPOBEHb KOMCDOPTA, 3alLTa OT MPOCTyLbl

.01 Ha cTpaHuLEe 26 UHBEPTOPHbIE Komnpeccopbl.  0BPIEHNE MPOMSBORTENBHOCTA

OfHaKo, eCTb U elLie Goriee MPOABMHYTHIN Coco6 — 7o ° 10APALH8A ODraH3aLyA - «chyLLKit> 000DYA0BaHNA
BHeApeHMe CUCTEMbI YNPaBfieHNUs TEMNepaTyporn ==

KUneHus xnagareHTa B ucnapurene, kotopas faet

3HaAYMTENbHbIA NPUPOCT IHEPrO3PDEKTUBHOCTN BCEWN

cuctembl. B nHBepTopHbix KKB MDV aTa dyHKUMA HOCUT Ha3BaHue «Cuctema ynpaeneHus aHepronoTpebne-
Huem» (TexHonorus Energy Management System, EMS). OHa no3sonseTt nameHaTb Temnepatypy KUneHus
XnagareHTa B ucnaputene npuTto4HON YyCTaHOBKW, 3HAYUTESIbHO CHUXAsA SHEPronoTpebieHne BCen CUCTEMBI.
71BNAsicb JONOMHUTENIbHOW CTYMEHbI0 PerynmpoBaHnsa Npon3BoaNTENbHOCTU MHBEPTOPHbIX KKB, TexHonorus
EMS nosBsonseT eLe 60sbLUe YBENNYUTL CKOPOCTb PeaKLMN BCEN CUCTEMbI KOHAMLMOHMPOBAHUS N BEHTUNS-
LN Ha U3MEHEHWNE BHELLHMX YCMOBUIA (NPOLLE rOBOPS, HA UBMEHEHUE TeMNePaTypbl Ha ynuue). 3TO NO3BONSET
CHU3WTb U3HOC MEXAHWNYECKNX YaCTEN CUCTEMbI U YBEIMHYUTL €€ PECYPC (MCKMIOUNTD HEHY)XKHbIE Neperpy3kn — He
6yaeT MOMEHTOB, korga nHeepTopHbln KKB paboTaeT ¢ n3bbITOYHOW MOLLHOCTBI0). BO3MOXHOCTb N3MEHEeHUs
TemnepaTypbl KUMEHNS NO3BONSET ObICTPEE OXNaAnUTb NOMELLIEHNE (Npy Heo6xoaMMOocCTH). He cTouT 3abbiBaTtb
0 TOM, 4TO cuctema EMS Takxe cnoco6CTBYET yBENNHEHWNIO TOHHOCTM NOAAEPXKAHMA TEMNEpPATYpPbl BO3ayxa
B KaHasie CMCTeMbl LEeHTPanbHOro KOHAULMOHMPOBAHWS, YTO O4EHb BaXHO A1 06ecneyeHnss KOMPOPTHbIX
YCNOBWI ONS YenoBeka.

Kak pabotaet cuctema EMS?

NHuBepTopHble KKB B pexunMe peanbHOro BpEMEHN OTCIEXMBAOT 60MbLIOE YMCOo NapaMeTpoB, B TOM YuChe
TemnepaTypbl HAPY>XHOro BO3Ayxa M BO3ayXa B KaHasne NpUTO4HON YCTaHOBKM, TemnepaTypy Ha Ternnoo6MeHHuKe
N, KOHEYHO, OPUEHTUPYIOTCA Ha YCTAHOBIEHHYIO Nosib3oBarenem Temneparypy. icxogs ns stux napameTpos, C
MOMOLLIbIO BbICOKOCKOPOCTHbIX OPB (311eKTPOHHbIX pacLUMpUTENbHBLIX BEHTUIEN — YCTPOWCTB APOCCENUPOBaHUS
N perynupoBaHus pacxofa xnagareHTta) B MOAynsx Ana noaKnio4eHns K npuTo4HbIM yctaHoBkam AHUKZ-V,
cucTeMa TOYHO J03MPYeT KONMYECTBO XnagareHTa v U3MeHsIeT TemnepaTypy K1neHusi B ucnaputene nputoYHomn
YCTaHOBKM.
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MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXM O BbICOKOW 3HEPrO3MMEKTUBHOCTH

OQHOBPEMEHHO C 3TUM CUCTEMA PErynmnpyeT NPoM3BOANTENbHOCTb, U3MEHSIS CKOPOCTb BPaLLEHMSt KOMMpeccopa
(nepexoas Ha Hanbonee oNTUMasbHYO, CPEHIOK CKOPOCTL). Bnarogaps naMeHeHunto TemMnepaTypbl KUNEHUs
1 NPOM3BOAUTENIBHOCTU KOMMPECccopa, U3MEHSIETCA M CTeNeHb OXJIaXAEHUs NMPOXOASLLEro Yepes ucnaputenb
BO3ayxa. YeM Huxe TemnepaTypa KMMNEHUs 1 YeM BbILLE NMPON3BOAMTENILHOCTL KOMMpPeccopa, TeM cuiibHee
MOXHO OXNafuTb BO3AYX.

CucTema ynpasneHus aHepronoTtpebnenmem EMS B nHBepTopHbIX KKb MDV MMeeT HeCK0/1bKO PEXUMOB
paboTbl 1 aBTOMaTUYeCKN noabupaeT Hanbonee 3hHEKTUBHBINA U NOAXOAALNIA CLIEEHAPWIA:

Bnarogaps rubkoMy anroputMy aBToMaTU4eCKOro
Bbl6Opa pexuma paboTbl cuctembl EMS, cHuxaeT-
CSl UBHOC OCHOBHbIX KOMMOHEHTOB MHBEPTOPHOIO
KKB 1 yBenuunBaeTcs CpPoOK ero cryx6bl. ITOT
haKT UMeeT NPoCToe 06BbACHEHUE — TEMNEPb CU-
cTema eLLe 6oree TOHHO perynmpyeTt CBOIO Npo-
N3BOOUTENILHOCTb, MEHbLLEE KOIMYECTBO BPEMEHM
paboTaeT Ha rnpegene, a, 3Ha41T, yMeHbLUAETCA
M3HOC OCHOBHbIX MEXaHWNYECKNX KOMMOHEHTOB —

AhpekTUBHOCTL

3oHa
c6anaHcMpoBaHHOTO
pexuma

30Ha BLICOKOI
adexTnBHOCTH

XonoponpoussoanTenbHOCTb

3o0Ha pexuma
N ocyweHus
30Ha MaKkcuManbHoi
NPOU3BOAUTENLHOCTH
XonoaonpoussoaANTeNbHOCTL

t4 t5 Temnepatypa kuneHus

KOMMpPeccopoB A asuratenen BEHTUNATOPOB.

Kak MeHseTcs TeMmnepatypa oxjaXxaeHHoro so3yxa ot CUCTeMbl LLeHTpaJibHOro KOHANLUMOHUPOBAHNA
C pa3HbiMu Tnamm KKb B 3aBucmMMocTu o1 TeMmnepatypbl BXoAdLLEero so3ayxa:

JXXenaemasi Temnepartypa o6pa6oTtaHHoOro Bo3gyxa +23 - +24°C

®dakTnyeckas TeMnepaTtypa Bo3gayxa nocrtynarouiasi B noMmeLeHnsa n3 CUCTeMbl
LeHTPpaNlbHOro KOHAMUMOHUPOBaAHUS C:

NHBepTopHbIMM KKB
MDV ¢ cuctemont EMS
(MDCCU-V)

MHBepTopHble KKB 6e3 cuctemsl
EMS

On/off KKB

Temnepatypa Bo3ayxa

O6paboTaHHbIA BO3AYX C

O6paboTaHHbI BO3AYX C

+32°C KOMOPTHON Xenaemon KOMMOPTHOW Xenaemon
Temnepatypon +23 - +24°C TemnepaTypon +22 - +24°C
* TemnepaTypa 06paboTaHHOro
Bo3gyxa +21 - 22°C cpagy nocne | CkaykoobpasHble
N3MEHEHUS BHELLHNX YCTOBUH MOBTOPSIOLLMECH U3MEHEHNS
+26°C * )Kenaemas Temneparypa Temnepartypbl 06paboTaHHOro

06paboTaHHOro Bo3gyxa

BO3ayxa oT +22 o +26°C —

Ha ynuue O6paboTaHHbIi Bo3ayx |+23 - 24°C pocTuraetcs 4epes HEBO3MOXHO o6ecneymnTb
(Temnepatypa C KOMOOPTHOW XenaemMon | HEKOTOPOe BPeMS (C 3afepXKor | Tpebyemyro Mpon3BOAUTENBHOCTb.
nocrtynatowiero TemnepaTypon +23 - +24°C| B 20-30 MUHYT)

BO3Aayxa)

+23°C

* TemnepaTypa 06paboTaHHOro
Bo3gyxa +20 - 21°C cpasy nocne
N3MEHEHUS BHELLIHUX YCII0BUIA

* )Xenaemas Temnepatypa
06paboTaHHOro Bo3gyxa
+23 - 24°C pocTuraetcs Yepes
HEKOTOpoe BpeMms (C 3aaep>XKoW
B 20-30 MUHYT)

CkaykoobpasHble
MOBTOPSIOLLMECS USMEHEHMS
Temnepartypbl 06paboTaHHOro
Bo3ayxa oT +20 no +24°C —
HEBO3MOXHO 06ecneynTb
Tpebyemyto NPOM3BOANTENBHOCTb.
BoamoxHo o6mep3aHue
ncnaputens
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MDDV

02 Cuctema ynpasneHus aHepronoTpebnesvem
« (rexHonorusa Energy Management System, EMS)

e Ecnu B cuctemy LieHTpasnibHOro KOHAMLMOHMPOBAHMWSA MOCTYNAET C yNuLbl
ropsiunin Bo3ayx (Hanpumep, +32°C), To nHBepTopHbIn KKB cepun MDCCU-V
¢ coyHKUMen EMS BbibepeT HU3KYI0 TemnepaTtypy KuneHus (okono +6°C). 1o
npocTas 3aBUCUMOCTb — €CNM Ha BXOAE BO3yX OYEeHb TENSIbIA, TO cucTema
CHU3UT TemnepaTypy K1nenus (MOMMMO yBENNYEHUSA NPOU3BOAUTENBHOCTH
MHBEPTOPHOr0 KOMMpPeccopa) XnagareHta B ucnaputene Ans nony4yeHus Bo3-
Ayxa xenaemon Temnepatypbl (06bI4HO 3TO +23-+24°C), HO NpW 9TOM NOTPaTUT
60sIbLLIE SHEPIUM (CM. CXEMY Ha CneayoLLen CTpaHuLe). i

2 Q

w
=]

N
o

=
o

o

B cuctemax ¢ nueseptopHoiMm KKB 6e3 dpyHkummn EMS 1 B cuctemax ¢ HemH- ‘
BepTopHbiMK KKB TemnepaTypa KuneHus Takxe 6yaeT HU3KoM (06bI4HO pac-
YyeTHas Temnepartypa KuneHusi coctaBnset okono +6°C), Bo3ayx 6yaeT 6bICTPO -
oxnaxpaaTbCs, U B MOMELLeHMs 6yaeT nocTynate KOMGOPTHbIN BO3A4YyX C TEM-

neparypom +23-+24°C.

* Bce MeHsieTcs1, Korga Temneparypa noctynaroLlero Bo3gyxa Ha4mHaeT CHU-
xatbcs. [1o Mepe NpubnmxeHnsa TemnepaTypbl MOCTYNAOLLEro ¢ ynuLbl Bo3ayxa
K XXenaemow (Hanpvmep, Nonb30BaTeslb Ha3Ha4uUn C NysbTa ynpaBneHns unm Ha
KOHTpOsnepe NpUTOYHON YCTAHOBKM Xenaemyto Temnepatypy +23°C, a Temne-
paTypa nocTynarLero Bo3gyxa cHuaunace o +26°C), Temnepartypa KuneHus
B cuctemax ¢ uHseptopHbiMn KKB MDCCU-V 6yfeT nocTeneHHoO NoBbILIaThbCs
(Ha +26°C TemnepaTypa K1neHusi coctaBut okoso +8°C). 3To NO3BONUT cUcTeme
6bICTPO CHU3UTL TEKYLLYIO NPOU3BOANUTENBHOCTL (BEOb U3MEHEHWE NPOUCXOANT \
He TOJMbKO 3a CHYET U3MEHEHUS MPON3BOANTENBHOCTU KOMMpPeccopa, HO 1 3a 11
cYeT U3MeHeHus TemnepaTypbl KUNEHUS HEMOCPEACTBEHHO B UcnapuTene),

a Takxe MnoBbICUTb 3PP EKTUBHOCTL PaboTbl, O4EHb TOYHO NOAAEPXMBas Npu —
9TOM Temreparypy nogasaemMoro B NoMeLLeHVsi BO3ayxa — OHa BCe Takxe 6yneT

COCTaBATb MakcuMasnbHO KOMOpTHble +23°C.

HanpoTuB, B cuctemax ¢ niseptopHbiMn KKB 6e3 doyHKunn EMS nameHeHne npon3BoanTeNibHOCTN MOXET
ObITb HE TaKNM Xe ObICTPbIM, U CUCTEMA Kakoe-TO BpeMs ByaeT paboTaTb C U30ObITOYHON MPOU3BOAUTENBHOCTHIO
(MHBEPTOPHBIN KOMNpeccop 6yaeT CHWXaTb CBOKO NPOU3BOAUTENBHOCTb HEAOCTATOYHO ObICTPO, & UBMEHUTD
TemnepaTypy KMneHus BOSMOXHOCTU HET). ITO NPUBEAET K TOMY, YTO KaKoe-TO BpeMs B NOMELLIEHNs 6yaeT
nocTynatb BO34yX C yXXe MeHee KOM(OPTHOM Temnepatypon +21-+22°C.

Bonee HenpuaTHaa cutyauma 6ygeTt npoucxoauTb ¢ cuctemamm Ha 6ase on/off KKb. EQMHCTBEHHBIN cnocob
N3MEHUTb NPON3BOAMTENBHOCTL 30EChb — 3TO BbIK/THOYUTL KOMIMPECCOop, HO Toraa Temneparypa nogasaeMoro
BO3Jyxa cpasy cTaHeT HekoMdpopTHoM — +26°C. [M0aToMy cucTema Kakoe-To BpeMs 6yaeT npodomxkarb paboTaTb
c0 100% npon3BOOUTENBHOCTLIO, U3MULLHE Nepeoxaxaasn NocTynarLwmnn Bo34yX, U B NoMeLLeHus 6yaeT no-
CTynaTb BO34yX C TeMnepaTypom okono +21-22°C — HaxogaLLmecs Tam ftioau cpasdy 370 NOYYBCTBYHOT, @ NOTOM
aBToMaTuKa 6yOeT BblHYXAeHa Ha Kakoe-To BpeMsi BCe-Taku oTkiountb KKB, noTomMy 4To Temneparypa ynana
3Ha4YUTENbHO HUXE LieneBon. TemnepaTypa cpasy BbipacTeT, M NI0AEN B MOMELLIEHNN OXMOAKT MOCTOAHHbIE
TemnepaTypHble Ka4enu ot +21 o +26°C, NoTOMy 4YTO NONy4MTb HEOOXOOMMYIO TEMNepaTypy He nony4vaeTcs,
1 aBTOMaTUKe NPUXoanTCs NePUOANYECKN BKIOYaTb U BbiKoYaTb KKB.

* [1py LOCTMXEHUMN BXOOALLMM BO3OYXOM Temnepartyphbl, 65IM3KON K BbIGpaHHOW Mosib3oBaTenem, CucteMa C uH-
BepTopHbiMM KKB cepvn MDCCU-V eLue 6onbLie nogHUMET TeMnepaTypy kKunenus (npumepHo o +10°C npu
Temnepatype + 23°C), MTHOBEHHO pearmpys Ha U3BMEHEHWE BHELLHUX YCoBUi. B nomeLleHve 6ygeTt nogaearbes
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| PACCKAXU O BbICOKOW 3HEPTO3MMEKTUBHOCTH

Q )

BO3[lyX BCE C TOW Xe HEU3MEHHOWN TemnepaTtypon + 23-+24°C, n niogn He 3a-
METAT HUKaKUX N3MEHEHWUI, XOTSA TeMnepartypa Bo3gyxa Ha ynuue CHU3unach
yXe Ha 8°C oTHOCUTESIbHO caMoro Xxapkoro nepuopa (+32°C)! SHeproadpek-
TUBHOCTb CUCTEMbI MPU Taknx napameTtpax 6yneT 65m3ka K MakCumarsbHOW.
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N
o
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o

Kak v B npedbigyLlem crny4ae, cmctema ¢ nHsepTopHeiMu KKB 6e3 doyHKummn -
EMS Takxe nogcTpouTt CBOK NPON3BOAUTENBHOCTL NOA HOBbIE NapameTpsbl,
NyCTb U He Tak ObICTPO, Kak XOTeNocCh Obl, — 6yaeT cTpagaTts SHeproaddeKTme-
HOCTb 1 KOMAPOPT NOAEN (Kakoe-TO BpeMs B MOMELLIEHME 6yaeT nogaBaTbCs
4yTb 60ME€E XONOAHbIN, YeM HEO6X0AMMO, BO3aYX).

B cuctemax ¢ on/off KKB B aTOM cny4vae Temneparypa nogaBaemMoro Bo3agyxa =
CHU3UTCA eLe cunbHee — fo +19-+20°C, 4To 3acTaBUT aBTOMATVKY NPUTOYHOWN

YCTaHOBKM MOCTOSHHO BKIMIOYaThb M BbiKo4aTe KKB (Bedb nogaBaemblil BO3OYX COBEPLUEHHO HE COOTBETCTBYET
XXENAEMOMY — OH TO HWXE, TO BbiLe!). SHepProapeKkTBHOCTL yNafeT eLle CuibHee (Befb O4EHb MHOMO 3HEPrK
TPaTUTCH Ha NYCKN KOMMNpeccopa v BbIXOf, HA PexXuM), a noan 6yayT YyBCTBOBATb CUMbHbIE TEMMepaTypHble
konebaHus.

Temnepatypa KuneHus

15 |

N3meHAeman TemnepaTtypa KuneHnsa
B cucteMax ¢ nHeepTopHbimu KKb MDV cepun MDCCU-V

—
Sl \ *******************
DuKcpoBaHHas TemrepaTypa KUneHus

B cuctemMax ¢ KKb 6e3 EMS

17°C TewmnepaTtypa Bo3ayxa Ha BXOAE B NPUTOYHYIO YCTaHOBKY 32°C

YeM nn1oxo 0TCYTCTBME CUCTEMDI YNpaBneHus aHepronotpebneHnem (EMS) y nHeepTopHbix KKB?

BonblWMHCTBO MHBEPTOPHBIX KKB KOHKYpUpYOLWmnX 6peHO0B TOro Xe LLeHOBOro CerMeHTa He UMeroT Nofo6HOM
CUCTEMbI YNPaBEHUs SHEPronoTpebeHneM, a, 3Ha4YUT, He MOTYT MEHSATL TEMNepaTypy KUNEHUs B ucrnapute-
ne NPUTOYHOM YCTAHOBKMW (T.€. NLLEHbI JOMONHUTENIbHOM CKOPOCTHOW CTYMNEeHW perynmpoBaHmna Nnpon3Boau-
TenbHocTh). CKOPOCTb MBMEHEHUS TEMMNEPATYPbLI NOAABAEMOrO B NMOMELLEHMS BO3ayxa 6yAeT HE[OCTaTO4HO
BbICOKOM, YaCTb BPEMEHN cUcTEMa 6yaeT paboTaTb ¢ U36LITOYHON NPON3BOAUTENBHOCTLIO U NoAaBaTh B
NoMeLLeHUs U3JIULLIHE XOJIOAHbIN BO3AYyX (MY NPOU3BOAUTENIbHOCTL 6yAeT He0CTaTOYHOM, U BO3AYX
6yaeT CULLKOM TenbIM).

OTO npuBedET K:

- [oBbILLEHHOMY pacxofy 3/1EKTPOIHEPTUM;

- JTiogm B nomeLLeHmax 6yoyT 4yBCTBOBATb CE6A HEKOMMOPTHO M3-3a CIIULLKOM XONOLHOMO MOCTYNatoLLEero BO3-
[yxa, 4TO MOXET Aaxe NPUBECTU K NPOCTYAE UM CHUXXEHWNIO paboTOCNOCOOHOCTH;

- I3nuwiHasa Harpyska npueeget K 6onee 6bICTPOM BbIpaboTke MOTOHACOB OCHOBHbIX YacTen CUCTEMbI - MOTOPOB
KOMMPECCOPOB M BEHTUNATOPOB, U3-3a Yero cuctema 6bICTpee BbIMAET U3 CTPOS.
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02 Cuctema ynpasneHus aHepronoTpebnesvem
« (rexHonorusa Energy Management System, EMS)

A yto nponcxoauT B cuctemax c on/off KKb, rae HeT HM cucteMbl EMS, HM nnaBHOro
yrpasieHusi NpoOn3BOAMTESIbHOCTbH?

O6paTn BHUMaHWe, 4YTO TeMmepaTtypa nogasaemMoro B MOMeLLEeHWs BO3ayxa B CMCTEMaX Ha 6a3e HEMHBEPTOPHbIX
KKB (on/off) npu oTKNoHeHUM TemnepaTypbl HAPY>XHOMO BO3AyXa OT pacHeTHbIX 3HaYeHuin (06bI14HO +30 — +35°C)
6yOeT MEHATLCA ObICTPO, HO MPU 3TOM CKaYKo06pasHo. Jltogen (nocetutenen, COTPYLHUKOB, FOCTEN, NaLNEHTOB
N T.0.) OKNOAIOT CUMbHbIE TEMNEPAaTYpHbIE «Kavenu» ¢ nepenagom Ao 6-7°C! Takue nepenagbl HAYYTb HE MeHee
3aMeTHbl 1 BpeHbl, YeM HaxXOXAeHWe Npy NOCTOAHHO 3aBbILLEHHON U 3aHUXEHHOW Temneparype.

A -
>

TO4HOCTb NOALEPXaHMS U HACTPOWKM TeMMepaTypsl
cuctem ¢ on/off KKB

() Temnepatypa
X
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P
[$)
X
QO
o
P
o

+4°

0P,
c)@@ :90 To4HOCTb NogAepXaHus TeMneparypsbl
X ’r:_) +-1°C cuctem ¢ KKB MDCCU-V
[}
+1°C
3apaHHoe 3Haue]
+24 °C
-1°C
2°Ce, - - N NS

2% XonoaHo XonoaHo (Z=

[laBaii nocunTaeM, BO CKOJIbKO MOryT 06oiT1ch paboToaatesto NocTosHHbIE KonebaHus
TeMnepaTtypbl B opuce ¢ H0MbLIMM KONMYECTBOM COTPYAHWUKOB C cucTeMon Ha base on/off KKb:

MpwvHumn pa6oTel on/off KKB nogpasymesaeTt nocTosHHy0 pa6oTy Ha 100% cBOein Npom3BOAMTENBHOCTU. 3HAUUT,
NPy KOPPEKTHO BbIMNONTHEHHOM pacyeTe, Npy Temnepartype nocTynarLlero Bosgyxa +32 rpagyca, 06paboTaHHbIN
ANs nodayn B NOMELLEHMS BO3AYX OOSHKEH MMETbL TemnepaTypy okosno +24°C, TpebyeMbli nepenag coctTaBnseT
8 rpagycos. Tenepb NpeAcTaBb, 4TO TemMnepaTtypa Bo3gyxa Ha ynuue cHuaunace go +28°C, a on/off KKb Bce
eLLe pabotaet Ha 100% cBOein NPON3BOANTENBHOCTU, OXlaXdasa BO3ayX NPaKTUHECKN C TOM Xe CKOPOCTbIo. B
3aBUCVMOCTM OT BbICTaBMIEHHbIX HACTPOEK, padMepa CUCTEMbI U MECTa PacrnonoXeHus Jaryvka Temneparypsl
06paboTaHHOro BO3ayxa, aBTomaTtuka npuToYHOM ycTaHoBKM ocTaHoBUT KKB, korfga TemnepaTtypa nogaBaemoro
BO34yxa onyctutcs Ha 1.5-2 rpagyca HUXe yCTaHOBIIEHHOW, M NPOOOIIKUT nojasaTb BO3OyX C ynuubl yxe 6e3
oxnaxgeHnusa — a Befb ero Temnepartypa coctasnset +28°C! O6HapyXuB CUbHOE NOBbLILLEHWE TEMMIEepPaTypbl
NMPUTOYHOro BO3ayxa, aBTomMartmka ronbsitaetcs BHOBb 3anyctute KKB, HO 310 npon3ongeT Tonbko Yepes 3-7
MUHYT (3almTHbIN MexaHnam on/off KKB, KOTopbI NPenaTCTBYET U3NMLLHEMY M3HOCY KOMMpeccopa 13-3a
CMULLIKOM YacTbIX MYyCKOB-OCTAHOBOB). 3a 3TO BPeEMS Temrepartypa B MOMELLEHUM MOXET NOMEHATLCA Ha 5-6
rpagycoB (MMHUManNbHas Temneparypa 06paboTaHHOro Bo3gyxa 6bina + 22 — 22.5°C B MoMeHT octaHoBku KKB,
MakcumanbHasa +28°C B TO Bpemsi, Noka OH He paboTaer).

MocTOsIHHBIE (HECKONBbKO pa3 B TeYEHUe Yaca) M3MeHeHWa TemnepaTypbl Ha 5-6°C npuMBeayT K CHUXEHMIO
NpPOn3BOANTENBHOCTU TPYAA B cpefHeM Ha 15-20%. [Ana pacyeTta npumem, Y4To COTPYAHMK NPy 0O6bIYHOW Mpo-
N3BOANUTENILHOCTU Tpyda NMPUHOCUT KOMNaHum B Mecsy, B cpegHemM 50 000 py6nen ymucton npubsinu. MNageHve
NPON3BOANTENILHOCTUN BCEro OQHOro coTpyaHuka Ha 20% npuBeneT K nageHnto YUCTom NpubbINM KOMMaHum
50 000 * 0.2 = 10 000 py6rnen B MmecsL,. A ecnu Takux COTPYOHUKOB 50 YenoBek, TO MeCAYHOE NafieHne YMCToN
nNpuobIIM 4Ns KoMnaHum coctasuT yxxe 500 000 pyonen!
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MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

He cTouT gaxe roBopuTh, YTO NOLOOHBLIE CUSTbHBIE U PE3KKE Nepenagbl TemnepaTyp NPUBbINb
6yoyT NPMBOAMTb K YaCTbIM NPOCTYAAM COTPYLAHUKOB, YTO BbI3OBET €eLLe 6onbluee
nageHve npuébIIv KoMnaHun. Ecnm xe faHHbIA 0UC BLINOMNHAET eLLe U npeacTa-
BUTENbCKNE (PYHKLMM KOMMNAHUN — TO €CTb UMEHHO 30eCb MPOUCXOAAT BCTPEUM C
3aKasudnkamu, To cUTyaums 6yLeT BbIrManeTb ele Xyxe, Beb KIMEHT XO4ET 06-
CyXAaTb BaXHble [151 HEro BOMpPOCkl B KOMA)OPTE, U B 9TOM Clly4ae MOXET NPOCTO
YWTU K KOHKYPEeHTaMm, B opnce KoTopbix 6yaeT KoMopTHO!

Kak oLeHUTb BbIrody 3akasumka oT NpuMeHsieMon yHKumMm EMS?

B kavecTBe OONOSHUTESIBHOIrO apryMmeHTa MOXHO NPUBECTM pacyeT BbIrodbl, MONy4aeMon OT YCKOPEHUS BbIXOAa
Bcen cuctembl ¢ KKB MDCCU-V Ha pa6oumnin pexum 6narogapsa dyHkumm EMS. Cuctema LeHTpanbHOro KoHan-
LIMOHNPOBAHWS 1 BEHTUNALMK C XopoLumMn nHeepTopHbiMu KKB, HO 6e3 cyHkumn EMS, o6ecneuut Bbixog BCew
CUCTEMbI KOHOMLMOHMPOBAHMS Ha LiefieBble NokKasaTenu no temneparype npumepHo 3a 30 MUHYT (B Ka4ecTBe
npumepa 6epetcsa cuctema MoLLHocTbio 70-100 kBT no xonogy). MNpumeHeHne nHBepTopHbIX KKB MDV cepumn
MDCCU-V ¢ cyHkumen EMS nossonut cokpatutb 310 Bpems B 2 pasa — A0 15 MyHyT, 6narogapsi BO3MOXHO-
CTV paboTbl C 6051ee HU3KOM TemMnepaTypon KuneHua xnagareHTa. lNo3gHum BbIXO HA PEXUM U MeLfIeHHas
peakums CMCTEMbI HA U3MEPEHUs TeMMnepaTypbl MPUTOYHOro BO3AyXa CHUXAET NPOM3BOAUTENBHOCTb TPyAa Ha
3-5%. Ncxopsa 13 paHHbIX No YMCTOM NPUOLINK OT OAHOro paboTHMKA 13 MPOLLINOro NpuMepa, UCnonb30BaHne
nHeepTopHbIX KKB ¢ doyHKumen EMS no3sonuT yBennyntb Npmnbbinb KoMnaHum npumepHo Ha 50 000 * 0.05 =
2 500 py6ner Ha Kaxporo cotTpygHuka, unm Ha 125 000 pybnen kaxabin mecsu!

KOMM®OPTHbIE YC0BUA ANA HAYANA PABOTbI HA 15 MAHYT PAHbLLE!
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03 Bo3MOXHOCTb NMPUHYANTEJIbHOIO0 OrpaHNYeHnd I'IOTpEﬁJ'IFIeMOVI MOLLHOCTH

«  CuUCTeMbl (C noMoLLbio yHKLMK EMS)

[ns yno6cTBa 3aKasymka 1 ero apeHgaTopoB/KnmMeHTos/

NoceTuUTEeNen, a Takxe A58 CKOpeunLlero BBo4a 00b- e  KgHeuHbii 33Ka3UMK — BO3MOKHOCTD @ Bb||—0ﬂb|

eKTa B 9KCrnsyarauuio Aaxe B TOM Ciy4ae, eCiv eCTb  VIC0/b30BaH1g CHCTEMbI iaxe

BPEMEHHbIE OrPaHUHEHMS C MOLLHOCTBIO 3MEKTPOCETH B YC/OBMSAX OrPaHMUEHHOM MOLLHOCTY 3/IEKTPOCETEN.

(HampUMep, eCM Ha HavarbHbIX CTAANSIX BBORA B Kc- © 10APAIHAR OpraHsaLia — <y 000pyAoBaHIs,
000pYL0BaHVE COOTBETCTBYET CaMbIM CTPOrMM TDEBOBAHMAM

nnyaraumio NPOEKT NpeflyCMaTpUBAET HaMM4Me TOMbKO oo maiy o

BPEMEHHOW NIUHWUK 3NEKTPOMUTAHWUSA, MOLLHOCTb KOTO-

poK BecbMa orpaHuyeHa), ¢ nomoLlpio cuctemol EMS

MOXHO BPEMEHHO NPUHYAUTENBHO 3a4aTb MakCMmarb-

HbI [OCTYMHbLIA YPOBEHb MPOMU3BOAMTENBHOCTU — B npefaenax ot 40% o 100% c warom B 10%, 410 no3sonut

He neperpyXxatb CeTb, HO NP 3TOM NOAAEPXKMBATL KOM(POPTHBIA MUKPOKIUMAT B MOMELLIEHUSIX.
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PACCKAXM O BbICOKOW 3HEPrO3MMEKTUBHOCTH

0 4 YucTbIn cuHyC ToKa 6e3 noMex 3a CYET UCMOJIb30BaHWS BbICOKOKAYECTBEHHbIX
« 3NIEKTPOHHbIX KOMMOHEHTOB aMepuKaHCKOW KoMnaHuu International Rectifier

® KOHEUHbI 3aKa3UMK — CHXEHME 3KCTITyaTaLMOHHbIX 3aTpaT,
BbICOKWI YPOBEHb KOMIOPTA NOMb30BATENEN.

* loapsaHad opraHi13aLng — «comntkv» 060pya0BaHIS.

YucTbIn cMHyC TOoKa 6e3 Nnomex 3a CHET UCMoSb30Ba-
HUSA 3NEKTPOHHbIX KOMMOHEHTOB aMepPUKaHCKON KOM-
naHuu International Rectifier (pyc.: nHTepHeweHan
pekTudanep).

[laHHble KOMMOHEHTbI MO3BOSIAOT MOMEHTANBHO N3Me-
HATb NPOM3BOAUTESILHOCTL KOMIMPECCOPOB B 3aBUCUMO-
CTW OT YCOBWIA UCMOSb30BAHNSA. ITO NOSBONMNIIO YATU
OT CTyMeH4aToro perynupoBaHuns Npon3BoanUTENIbHO-

CTW KOMIMPECCOPOB, MPYMEHAEeMOoro B 6osee AeLleBbIX
aHanorax.

International Rectifier — goporocrosiLine KOMMOHeHThI. /X ncnonb3oBaHue, I‘ ,R
qp

6e3yCrnoBHO, yBennyMBaeT ce6eCToMMOCTb CUCTEMbI, MO3TOMY
B 6oree 6t0aXeTHbIX KKB KOHKYpYpPYHOLLIMX OPEHO0B OHW HE UCMOSb3YHTCA.

YuncTbIn CMHYC TOKa 6e3 NMoobpasHblx NomMex obecrneynsaeT 6oree ObICTpble Nepexonb:

H OT NOJSIHOW K HEMOMHOW 3arpy3ke

Hanpwvmep, Ha ynuue npon3oLusio 6bICTPOe N3MEHEHNE TeMNepPaTypHbLIX YCIIOBUA — COSHLIE CKPbLINOCh 3a Ty4amu,
Haneten BeTep, ¥ TemnepaTypa cpasy ynana Ha Heckosbko rpagycos. B atom cny4ae komnpeccopy KKB HyxHO
NnepecTpouTbLCA Ha MEHEee NHTEHCUBHbBIA PeXnM paboTbl. CKOPOCTb 3TOM NEPECTPONKM OYEHb BaXHa C TOYKHU
3peHuns NoTpebrieHns SNEKTPOIHEPr UK.

MomeHTanbHasa peakuusa KKB (Hanpumep, 6bicTpoe cHuxXeHue Harpy3ku co 100% o 50%) 3Ha4mTenbHO
CHMXaeT aHepronoTpebneHne! [laHHas TexHonornsa nosbiLLaeT 3PHEKTUBHOCTb CUCTEMbI B MOMEHTbLI U3MEHEHWS
npounssoguTensHocTy Ao 30%* B CpaBHEHUN C KOHKYPEHTaMu.

B OT HEMOJHOM K NOMHOWM 3arpy3ke

MpepnctaBb cebe 06paTHYO CUTyauUuto — Ha \
ynuue 6b1110 NPoXnagHo, NOCTynarLLMi BO34yX !
UMern KOMOpPTHYIO TemnepaTypy. Ho BbILWo /’\\ —
COJHUE, GbICTPO Harpesio Bo3ayx, 1 BOT TEM- // \\L /
nepartypa npuTO4HOro BO3ayxa y>e CIULLKOM /Q N /Q
BbICOKas, U HY>XHO GbICTPO ero oxnaguTe.B aTom / N /
crny4ae KOMMnpeccopy BHeLLHero 6510Kka, Hao- —~ ~N~—rr"
60pOT, HY>XXHO 6yLeT NepecTpouTbCs Ha 6onee
WNHTEHCUBHbLIN PEXMM PaboThl.

YucTbiii cunyc 180°, nosbilweHue sddekTnBHocTM A0 30%, KKB cepun MDCUU-V

Bonee 6bLICTPLIV Nepexos K NOHOM 3arpyske
MO3BONSET BbINTM Ha PABO4MA PEXUM paHbLLe /\ AN r/\

(NpenmyLLecTBO BO BpeMEHU A0 15 MUHYT no f \ } N p. \.
CpaBHEHMIO C BI0KETHBIMU aHanoramu), 4To — L.," rJ L'L" rJ L’ﬁ

obecneynsaeT 60MbLLNA KOMMOPT AN NONb30- \ \/'/ \ /
BaTens 3a cYeT 6osee H6bICTPOro SOCTUXKEHUSA
B NMOMELLEHWNM XeNaemor Temneparypsbl.

Munoo6bpasHble NoMexu Npu UCnonb3oBaHnM 6onee AeLl€BbIX KOMMOHEHTOB

*Tpn noaroToBKe K neperosopam, paccymtan (UHaAHCOBYIO BbIFOAY 3aKkasyuka OT MOBbILLEHWS 3HEProathMEKTUBHOCTH, UCMONL3YS NHOPMALIUIO
1 npumep pacyeta B nyHkTe .07 Ha cTpaHuue 37.
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05. G-06pa3Hbiv TennoobMeHHMK KKb

Ona KKB 6onbLLon Nnpon3BoanTeNIbHOCTU MPOnN3BOo-
OUTEeNb UCNOSb3YET BbICOKOIPHEKTUBHDIN 3-psfHbIN
G-06pasHbIn TeNN006MEHHUK. icnonb3oBaHme Takoro
TENNOOOMEHHNKA MO3BONNIO YBENNYUTL dNAEKTUB-
HOCTb CUCTEMbI 3a CHeT ONTUMU3aunn napameTpos
XONOAUSIBHOr0 KOHTYpa. lNnowaae HOBbIX TEMN00O6MEH-
HVKOB yBenun4yeHa Ha 21%, a apPeKTUBHOCTbL TEMNO0-
6meHa — Ha 20%".

Takxe NpuMeHeHne Takoro TensiIo06MeHHNKa NO3BO-
NIMNO YMEHBLUINTL 06LLUMe rabapuTbl HAPYXXHOro 6110Ka.
Mo cpaBHeHuio ¢ KKB gpyrux 6peHaoB Takom xe npo-
N3BOAUTENBHOCTU, 3aHMMaemMas nnowans y 6710K0B

e KOHEYHbIV 3aKa3UMK — CHUXKEHME

éé BbIrO/bl
3KCMNJyaTaLUMOHHbBIX 3aTPaT,

060py/10BaHK1E COOTBETCTBYET CaMbiM CTPOrMM TPEBOBaHMAM
(OrpaHUeHHOE MECTO A9 YCTaHOBKM).

e [loapaaHast opraHM3aLys — «couLLKv> 0BOpya0BaHHS,
COOTBETCTBME TPebOBaHMIM 3aKa3unka/mpoexTa.

~——

cepun cepun MDCCU-V Huxe Ha 10-15%, a, 3HauuT,
NX MOXHO MCMOMb30BaTh JaXe B YCOBUAX OrpaHNYeH-
HOro MPOCTPaHCTBa (HanpuMep, eCnn Ha KPoBMe Unu
y 34aHMs Mano MecTa).

G-06pa3Hbit TennoobmeHHrK KKb MDCCU-V

Mnowab TennoobmeHa
yBenmyeHa Ha 21%

3D hEKTMBHOCTL TEMNO0OMEHa
ysenmuenHa Ha 20%

*pn NoaroToBKe K NeperoBopam, paccymtan (MHaAHCOBYIO BbIrOAY 3aKkasyvka OT MOBbILLEHWS S3HEProatMEKTUBHOCTY, UCMOMNbL3YSH NHDOPMALMIO

1 npumep pacyeTa B nyHkTe .07 Ha cTpaHuue 37.
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Yem ToYHee n 6bicTpee OCYLLECTBNSETCS PErynu-

pOBaHWe N KOHTPOSb TeMrepaTypbl KOHOeHcauMn n
ncnapeHus xnagareHta B KOMNpeccopHO-KOHAeHca-
TOPHOM 6J10Ke, TeM 60IbLUE 3(PEKTUBHOCTL PabOThI
BCEW CUCTEMbI* U TOYHEE MoAAepXKaHue Temnepary-
pbl MOCTYyNaKLero B MOMELLEHNS OXNTaXOEeHHOro CBe-
Xero Bosgyxa, TeM 6bICTpee cucTema pearnpyert Ha
N3MeHeHne Harpy3ku (He 6ygeT cuTyauuin, Korga cu-
cTema paboTaeT ¢ N36bITOYHOW NN HeJOCTaTOYHOM
NPON3BOONUTENBHOCTBIO).

NmeHHO ans atoro B MHBepTOpHbIX KKB cepuun
MDCCU-V npounssoguTenb NCNOMb3YET BbICOKOIM-
dhekTnBHble DC-MHBEPTOPHbIE ABUraTeNn BEHTUNATO-
POB, KOTOPblE UMEIOT [0 37 CTYNEHEN perynmpoBaHns
ckopocTu BpateHus. Y KKB KOHKypUpyHoLLMX 6peHoB
TOrO e LLEeHOBOro CerMeHTa, KOfiM4ecTBO CTyrNeHem
perynupoBaHusi CKOPOCTW BpaLLeHWsa aBuraTenen He

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

S PACCKAXM O BbICOKOW 3HEPTO3MMEKTUBHOCTH

06. DC-1HBEPTOPHbIE ABUraTENN BEHTUNSTOPOB HapyXXHbIX 610K0B

(é BbIFObI

* KOHEYHbIN 38KA3UMK — CHVDKEHVE 3KCMNYaTaLMOHHBIX 3aTpaT,
BbICOK/ YPOBEHb KOMADOPTa, BObLLMIA KOMADOPT COTPYAHN-
KOB (NOBbILLIEHVE MPOV3BOAUTESNBHOCTY TPYA COTPYAHVKOB/
MOCELLAeMoCTV MarasuHa/Kade 1 T.4).

* [loapaaHas opraHM3aLs — «chuLLKKy 0B0pYA0BaHNA.

S

npesbiwaeT 18-20 cTyneHew (No4TK B 2 pa3a MeHbLue!),
YTO CHWMXXAET UX 3HepProaPdPeKTUBHOCTb, YMEHbLIAET
TOYHOCTb NoAfepXXaHua TemnepaTypbl NogaBaeMoro
BO3yXa W CH/XaeT CKOPOCTb pearnpoBaHns CUCTEMbI
Ha M3MeHeHne Harpy3ku. Kpome Toro, 6051bLLIoe KOMNn-
4eCTBO CTYMNEHen perynnpoBaHnsi CKOpoCTU BpaLleHus
NO3BOSIUIIO 3HAYUTESIbHO CHU3UTb YPOBEHb LUyMa Ha-
PY>XHbIX 6510KOB (Mogpo6Hee cMoTpu B nyHkTe V.01
Ha cTpaHuue 54).

PerynMpOBaHme CKOPOCTM BpaLleHus ABuUraTesnen

n36bITOYHas o
NPON3BOAMTENHOCTS <<—— KOHKYypeHTbl ~ 18-20 cTyneHeil
perynmpoBaHms
<—— MDV - 37 cTyneHei
perynuposaHus

HepfocTaTovHas
Npon3BOAUTENIBHOCTb

*pn NoaroToBKe K NeperoBopam, paccymtan (MHaAHCOBYIO BbIrOAY 3aKkasyvka OT MOBbILLEHWS S3HEProatMEKTUBHOCTY, UCMOMNbL3YSH NHDOPMALMIO

1 npumep pacyeTa B nyHkTe .07 Ha cTpaHuue 37.
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MDDV
0 JHeproapekTMBHOCTb MHBEPTOPHbIX KKB MDCCU-V Bbiwwe, yem y KKb
« C (MKCMpoBaHHOW NPON3BOAUTESIBHOCTbIO

Mo nokasatento EER (aHeproaddekTMBHOCTL B pe- (é

XUMe oxnaxpaeHuss B MOMeHT BpeMeHun u npu 100% Bblmﬂb'
sarpyske) nhsepTopHble KKB cepun MDCCU-V cylle- o youeumuii sakasuti - cHinkerite akcryaTaLmoHHbix 3aTpaT
CTBEHHO NPEBOCXOMAT KOMMPECCOPHO-KOHMHCATOPHBIE (101100 oney e e — echuuis OBODYIOBEHIS

6noku ¢ on/off ynpasneHmem NpoMsBOANTENbHOCTBIO.  ofgpynoBaHiME COOTBETCTBYET CaMbIM CTROTMM TPEGOBaHHSM
Koadhcbunument EER gna KKB cepumn MDCCU-V mou- 33Ka3UMKa.

HOCTbIO Ha 22.4 KBT gocTturaet 3HadeHus 4.33, 4To noa-
TBEPXAEHO TECTOBLIMM UCTbITAHMSMUN B fTa6OpaTopusx
npovssoauTens, cepTuduLmposarHsix TUV.

O6paTtn BHMMaHVe Ha cpaBHeHne KoadhdmumeHTa EER
ans nusepTopHbIX KKB cepumn MDCCU-V 1 06bI4HbIX
HenHBepTOpPHbIX KKB:

~———

5,0
4,5

4,3
4,1
:’g 3,6 3,6
! 3,2 3,1
3,0 »
3,0 2,8 2,9 2,7 : 27
2,5 25 ’
2,0
1,5
1,0
0,5
0,0
22

28 33/35 45 61,5 70/73
MpoussognTeneHoCTb, KBT

B KKB cepvn MDCCU-V M On/off KKB

KoadhdumumeHt EER

OHeproahheKkTMBHOCTL MHBEPTOPHLIX KKB gaxe no nokasatento EER B cpegHeM Bbiwe Ha 27%! A Beab Hau-
6onbLUas 3HeproaPEKTUBHOCTL MHBEPTOPHBLIX CUCTEM JOCTUraeTCs NPy YacTU4YHbIX Harpyskax, korga cuctema
paboTaet He Ha 100% npouasoauTenbHOCTU. K coxaneHuto, NpoBecTy cpaBHUTeNbHY0 oueHky KKB no npogsu-
HYTbIM KO3(PpuLmeHTaM ce30HHOM 3HeproadpdekTneHocTM SEER 1 SCOP (koTopble yuuTbiBatoT paboTy npu
4aCTUYHbIX Harpy3kax) O4eHb CI0XKHO, NOTOMY Kak KpalHe HeOO0SbLLIOV MPOLEHT NPOU3BOAUTENEN NYONNKYIOT 3TN
faHHble. IMEHHO NOSTOMY CpaBHEHUE SHEPro3MEKTUBHOCTN NPUAETCH NPOU3BOAUTL NO KoaghduumeHTy EER.
MNepep npoBeaeHMeM NeperoBOpoB C 3aKa34MKOM NPOBEAU NpeaBapuTeNibHYI0 NOAroTOBKY — cobepu
BCIO AOCTYMHYI0 MHhopMaLmio 06 o6bekTe, cneuucmukaum o6opyaosaHus n TpebosaHUs K NOAAEPXKU-
BaeMbIM YC/IOBUSIM.

C nomoLubio 3TOM MHhopmaLmK, U, UICNONb3Ys TEXHMYECKMe AaHHble o6opyaoBaHus MDV, Tbl cMoXeLlb
TOYHO paccynTaTb YMHAHCOBYIO BbIroAy 3aKa34MKa OT NoBbILLEeHUS 3HepProacpcheKTMBHOCTU 060PYAOBaHMS.
Hanpumep:

Heo6xoaumo npepnoxutb KKB ans cucteMbl LLEHTPanbHOro KOHAULIMOHUPOBaHUSA KPYrOCYTOYHOIO
TOProBOro LeHTpa, pacCYMTaHHOro Ha MakCUMasnbHy OfJHOBpPEMEHHYI0 nocewiaemoctb 900 Yenosek.
CucTtema BEHTMNALMK, KOHEYHO, BYAET 9KCMyaTUpoBaTbCa KPYrioCyTOYHO, OQHAKO, AN NPOCTOTbl pac4eToB
BO3bMEM TOSIbKO JAHEBHYIO NMOOBUHY CYTOK, KOrga TeMneparypa Bo3ayxa Ha ynuue 1 Konnm4ecTso NoceLlaroLLmx
LeHTp nokynartesnien MmakcMmarsbHO.

WTak, cuctema BEHTUNALMKM SKCMNyaTupyeTcs Ha oxnaxaeHue ¢ padotatomm KKBE 12 yacoB B fieHb, 5 Mecaues
B rogy — a70 (31*3 + 30*2)*12 = 1836 4acos. B rof. [51a Toro, 4Tobbl 06eCneyYnTb HopMasbHbIA BO30YXOOOMEH,
Heob6xoaMMo nogasatb He MeHee 60 M3\4 13 pacyeta Ha OHOro YesioBeKa, U yUYnUTbIBaTb HEOOXOAMMO UMEHHO
MUKOBYIO 3arpys3ky.
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MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

| PACCKAX1 O BbICOKOW 3HEPTO3MMEKTUBHOCTHA

PacuyeTHas MOLLIHOCTb NPUTO4HbLIX YCTAHOBOK N0 06beMy Bo3ayxa = 54000 m3\4 (60 m3\4 * 900 yenosek). Ans
KIMMaTn4eckon 30HbI MockBbI, 4TO6bI 0XN1aauTb Bo3ayx ¢ 28 °C (pacyeTHas Temneparypa netoM) 4o KOMGOPTHbIX
20 °C, Ham noTpebyeTcs KKB cymmapHOM X0noaonpo3BoanTeSIbHOCTBI0 0KoNMo 270 KBT. T.K. TOProBbIvi LEHTP
[OCTaTO4HO 60MbLUIOK, pa3fenM ero Ha 6 30H, YTOObl CHU3UTb MPOTAXKEHHOCTb BO3AYXOBOAOB Y MOLLHOCTb
BEHTUNATOPOB NPUTO4YHbIX YCTAHOBOK, KOTOPbIEe 6yayT NpoTankmBaTb Tako 06beM BO3ayXa.

WcxopHble aaHHbIe:

6 NPUTOYHbIX YCTAHOBOK, kaxaas Ha 9000 m3\4, ¢ TpebyemMon Xonogonpou3BOAUTENILHOCTBLIO MO 45 KBT Kaxaas.
JkennyaTaums Ha OxnaxaeHue B Knnmatndeckor 30He MockBbI (Temnepatypa BxogsLlero so3gyxa netom 28 °C*,
BbIxogsAwero Bosayxa 20 °C), paboTa Ha oxnaxaeHue 5 MecaueB B rogy, 6epemM TOSIbKO AHEBHOE BPEMS CYTOK.

5 mecsueB = 153 gHsa. 153 gHa * 12 yacoB = 1836 4acos.

KoadhcbuumeHTt EER ans nHeeptopHoro KKB MDCCU-V45CN1 (xonogonpouasogutensHocTb 45 KBT) coctas-
nset 3,67.

KoagpcbuumeHTt EER pgns HenHsepTopHbix KKB aHanorn4Hom mowHocTu (45 KBT) coctaBnseT B cpegHem 2.5.

*Temneparypa 28°C 6epéTcsa kak cpefHee 3Ha4eHne CornacHo Hopmam CTPOUTENBHON KNMMATONOTUH.
Pacuer:

— MpuTtoyHbie yctaHoBKU ¢ uHBepTOpHbIMU KKB (6epem Tonbko notpebneHne KKB) notpebnseT B rog
45 kBT/3,67*1836 4Yacos*6 wT = 135 074 KBT*4 anekTposHeprmu.

— [MputoyHble ycTtaHoBKU ¢ HemHBepTopHbIMU KKB (6epem Tonbko notpebnexne KKB) notpe- &
6nset B rog 45 kBT1/2,5*1836 4acos*6 wT = 198 288 KBT*4 91eKTPO3HEPrmun.

PasHuua mexpay notpebrieHnemM NpUTOYHbIX YCTAHOBOK C MHBEPTOPHBLIMU U HEMHBEPTOPHLIMU KKB ﬁ
3a rog coctasuT 198 288-135 074 = 63 214 kBT*4 unn okono 360 000 py6nei (N0 O4HOCTABOYHOMY

Tapudy Ans topuanyecknx nuuy 5,7 py6 3a kBT 4, no coctosHuio Ha 1 nonyrogue 2020 roga).

BbIxoguT, YTO TONBLKO Ha OnfaTe CHETOB 3a NEKTPOIHEPTUIO apeHaoaaTenNb (a, 3Ha4uUT, U apeHaaTopbl, KOTopble
no ghakTy onnayvMealoT BCe KOMMYHarsbHble ycnyrin) 6ynet SkoHoMuTb okosno 360 000 py6new B rog, a, ecnu
Y4eCTb, YTO SHEProadPPEKTUBHOCTL MHBEPTOPHLIX KKB Ha 4acTuYHbIX 3arpy3kax — T.e. Korga TOproBbin LIEHTP
3arosiHEH He MOJTHOCTbLIO, B BEYEPHME Y HOYHbIE Yachl — CUMbHO BbILLE SHEPro3a(PeKTUBHOCTU HEMHBEPTOPHLIX
KKB, aTa cymma BMOTHYIO NPUGN3UTCA K MONYMUITNIMOHY py6nei, a, MOXeT ObiTb, faxe 6onbLue! B npo-
LLlEHTHOM COOTHOLLIEHWM, 9KOHOMUA cocTasnsaeT 6onee 30%, a, 3Ha4uT, 3a cpegHur nepuog skcrnyarauumn KKb
(10 neT) MmoxHo 6ygeT 3 roga obecnevmBaTb OOGLEKT XON0A40M abContoTHO 6ecnnaTtHo! A ecnv BCMOMHUTL NpPo
NMOCTOSIHHOE MOBbILLEHWE TapUIIOB 3a SNEKTPOIHEPrUI0, SKOHOMUSA BYAET eLe 6osbLue!

BbIfOA

HeunsepTopHbie KKb WusepTophbie KKb MDCCU-V
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08. BbICOKOTOYHbIE BbICOKOCKOPOCTHbIE 3PB (3718KTPOHHbIE pacLUMPUTEbHbIE BEHTUNN)

OPB (31eKTPOHHbLIN pacLUMpPUTESbHbIA BEHTWIb) — OOWH
13 OCHOBHbIX y3110B MHBEPTOPHLIX KKB, 6narogaps Ko-
TOPOMY OHW MOTYT [O3MPOBaTh KONMYECTBO XS1adareHTa,
HanpaBsnseMoe K UCnapuTeNnto NPUTOYHON YCTaHOBKMW.
Yem 6onbLue konnyecTso Lwaros IPB (T.e. cTyneHew oT-
KPbITUS — 3aKPbITUS, &, 3HA4UT, U CTyNeHen JO3npoBa-
HWA xnapareHTta), TeM TouHee KKB 0osvpyeT xnagareHT,
a, 3Ha4uT, TeM TOYHee noaaepXunBaeT onTMMasbHble
XapakTepPUCTMKIN XONOOWUNbHOrO KOHTYpa 1 Temnepary-
py npuTtoyHoro Bo3ayxa. B HekoTopbix Mogenax KKb
cepvm MDCCU-V npumeHsitoTcs 9PB ¢ konmyectsoM
waros 3000, 4To yBEnNMUMBaEeT aPEKTUBHOCTL pado-
Tbl CUCTEMBI* U NOBbILLAET KOMOPT NOSb30BaTENEN
(6narogapsi 60nee TOHHOMY PerynmpoBaHMIO NPOM3BO-

BeHTunb

® KOHEUHbIA 33Ka3UMK — CHXKEHME 3KCTIYaTaLMOHHbIX 3aTpaT,
BbICOKW/1 YPOBEHb KOMCOPTA.

* [loApsiaHaq opraHn3aLma — «conikuy 0bopyaoBaHHS.

~——

OVTENbHOCTU Y NogdepXXaHuio Temneparypbl NPUToY-
Horo Bo3gyxa). [ns cpaBHeHus, B MHBEpTOPHbIX KKB
KOHKYPEHTOB 06bI4HO MCMOMNb3YtoTCA 6osee NPocTbie
9PB ¢ uncnom waros He 6onee 700-800, T.e. NpUMeEPHO
B 3 pa3a MeHee TOYHbIe.

9P ORB

*pn NoaroToBKe K NeperoBopam, paccymtan (OMHaAHCOBYIO BbIrOAy 3aKkasyvka OT MOBbILLEHWS SHEProatEKTUBHOCTY, UCMOMNb3YS NHOPMALMIO
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0].. Pacckaxu, no4yeMmy UMeTb 0ANH KOMIMpPECCOP B Hapy>XHOM 6noke - bonee BbIr0AHO

O6biuHo BHYTpU KKB pacnonaraetcs oT 0gHOro ao Tpex
komnpeccopos. Cymma npon3BoauTENIbHOCTEN 3TUX
KOMMPEeCCOpPOB paBHa Npou3BoAnUTESIbHOCTU BCEro 6510-
ka. Hanpumep, BHYTpu 6n10Ka Ha 45 KBT MOXET 6bITb
yCTaHOB/EH 1 MOLLIHbIA KOMMPECCOop C LUMPOKUM auana-
30HOM perynMpoBaHns NPOM3BOAUTESIBHOCTU, & MOTYT
6bITb ycTaHoBNEHbI 2 (20+25 KBT) unn gaxe 3 Kom-
npeccopa (15+15+15 KBT) — B 3aBUCMMOCTU OT YPOBHS
TEXHNYECKOro pas3BuTUA 3aBOAa-U3roToBUTENSA U 3KO-
HOMWYECKOW LieniecoobpasHoCTH.

B KKB MDV cepun MDCCU-V npon3BognTenbHOCTbIO
[0 45 KBT BKIIIO4MTENBHO YCTAHABIMBAETCA BCEr0 OAMH
MOLLIHbIA KOMMPECCOpP — NPON3BOACTBA N3BECTHOIO
AnoHckoro 6penda Mitsubishi Electric. 911 komnpecco-
pbl UMEIOT HEMPEeB30OMAEHHYIO HAEXHOCTb — COracHo
CTaTUCTUKE NPOM3BOAUTENA KOMMNPECCOPOB, NMPOLEHT
6paka u3genuin coctaenaeT He 6onee 0.03% — T1.e. 6pa-
KoBaHHbIMY 6yayT He 60nee 3 komnpeccopos 13 10000.

Yuutbieas, 4to B KKB MDV ycTaHOBMEeH TONMbKO 04WH
Komnpeccop, a B 610Kkax Apyrux npon3sopguTenen 2
unu 3 komnpeccopa (NPOM3BOAUTENN, HE UMEIOLLINE B
NUHeNKe o6opynoBaHus MHBEPTOPHbIX KKB, BbIHYX-
AeHbl NpeanaraTe B KA4ECTBE peLLeHns OporocTos-
wme 6nokn VRF co cxoxum cyHKLMOHaANom), ¢ nomo-
LLIbKO TEOPUN BEPOSATHOCTU MOXHO HAWTN BEPOSATHOCTb
BbIXOa 13 CTPOS BCEN CUCTEMBI NO NpUYnHe 6paka
OOHOro U3 KOMMNPeccopoB. [peanonoXmum, 4YTo y KOH-
KYPVPYIOLLMX NPON3BOAMTENEN TaKXEe YCTaHOBEHbI
O4Y€Hb HafeXHble KOMMNPECCOpPbI C NPOLEHTOM 6paka
He Bbilwe 0.03% (a YaLle — ropas3fgo MeHee HafiexHble).
Y KKB MDV ¢ ogH1UM KOMIPeccopoM, BEPOATHOCTb Bbl-
xofa 13 CTpos Nno npuynHe 6paka komnpeccopa 6y-
pet coctaBnatb He 6onee 0.03% (T.K. ycTaHoBMEH 1
KOMMpeccop).

TpaanumoHHble KKb
(bnok npon3BoAMTENBHOCTBIO 45 KBT)

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW O TOM, 4TO CUCTEMbI C UHBEPTOPHbBIMU KKB
MDV HAZLLEXHDBIE W C NOJITAM CPOKOM 3KCIJTYATALIAW

® KOHEUHbI 33Ka34/K — HAZEXHOEe 0BopYya0BaHE C BOMbLLMM
CPOKOM CTyX0bl, HA3KIA YPOBEHb KanuTambHbIX 3aTpat (HeT
MOJIOMOK].

* [oapsaHad opraHn3aLma — «couLkiy 0BopyN0BaHMS,
COXPaHEHIe PenyTaLv HaZEXHOro MoCTaBLLMKA.

———

Y KOHKYpVPYIOLLErO MPOU3BOAUTENSA C 2 KOMMpPeccopa-
MW B HapYy>XHOM 6J10Ke BEPOSATHOCTb BbIXOAA M3 CTPOS
BCero 6510ka no npu4nHe 6paka Komnpeccopa éyget
yxe 0.0599%, a y npoussoguTens ¢ 3 KoMnpeccopamm
—0.0899% — noutu B 3 pasa Bbiwe, 4em y MDV! He 3a-
LYMbIBasCb O TEOPUM BEPOSTHOCTM, HEKOTOPbIE KOHKY-
PEHTbI NPENOJHOCAT HaNMM4Me HECKOMbKMX KOMMPECCO-
pOB B OOHOM HapYy>XHOM 6J10Ke KakK AOMONHUTENbHOE
npenMyLLecTBo («Hatwa cuctema ¢ 2 komnpeccopamm
NPOAOMKUT paboTy Aaxe Npu BbIXOAE U3 CTPOsi OQHOMO
13 komnpeccopos». O6bI4HO 3a0AHO 3a6bIBAIOT YNOMSI-
HYTb, YTO NOCIE 3TOr0 CUCTEMA C BbILLEALINM N3 CTPOS
KOMMNpeccopom paboTaeT HEMNOMHOLEHHO M OrpaHNYeH-
Hoe Bpems).

VIMEHHO B 3TOT MOMEHT Te6e HeO6XOAMMO OOBACHUTL
3aKas4uKy, 4YTO AaHHbIN PaKT — 3TO NPEnMyLLEeCTBO
TOMbKO Ha NEPBbLIA B3rNa4, a Ha CaMoOM Xe Oene OH Mo-
ny4aeT Hapy>XHble 65T0KM C NOBbILLEHHOW BEPOSTHOCTLIO
BbIX0a M3 CTPOs Mo npuynHe 6paka komnpeccopa, u,
NPy HanM4YMM BO3MOXHOCTU, Hanbosee pasymMHo byaet
CHU3UTb 3Ty BEPOSATHOCTb. [TOMHM, YTO €CNN KOHKYPEHT
BO3pasuT, 410 1 B 611okax MDV moryT 6bITk ycTaHoBIe-
Hbl 2 KOMMpeccopa, eMy BCerfa MoOXHO OTBETUTb, YTO
B ero 6510kax aHasnorm4Hon MOLLHOCTH 6yayT yCTaHOB-
neHbl yXXe 3 Komrpeccopa.
NHBepTopHbie KKB MDV

(6nok npon3BoanTeNbHOCTbI 45 KBT)

o

® 6 6

e O

BeposiTHOCTb 0TKa3a HapyXHoro 61oka
c 3 komnpeccopamu - 0,089%

BeposTHoCTb 0TKa3a HapyxHoro 610ka
c 2 komnpeccopamu - 0,059%

BeposTHOCTb 0TKa3a HapyXHoro 6noka
c 1 komnpeccopom - 0,03%
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CoBepLUEHHO HENULLHUM BYLET paccyuTaTbh AN 3aKa34yMKa BO3MOXHbIe 3aTpaTbl NPU BbiXxoge U3 CTpos
o6opyaoBaHuA No NpuYMHe 6paka KoMmnpeccopa 3a npefaenaMmy rapaHTUMHOro Cpoka o6opyaoBaHUS:
Mo cTatncTuke cepBUCHOro ueHTpa OuctpmubbioTopa, Ka4eCTBEHHO BbIMOSIHEHHbLIE PabOThl MO 3aMEHE KOM-
npeccopa, B cpefiHem, 6yayT cTouTb okono 2000$ (Bkntoyas Bce AMarHOCTUYECKNE U PEMOHTHbIE PaboTbl ANs
BOCCTaHOBNEHWS (PYHKLMOHMPOBaHMS CUCTEMBI), @ cam koMnpeccop — eLle 600-1400$ (B 3aBUCUMOCTM OT ero
NPON3BOANTENBHOCTH). TakuM 06pa3oM, NOBbILLEHHAS BEPOATHOCTb BbIXo4a M3 CTPOS 060pyA0BaHUSA MOXET
NPVMBECTM K AOMNOSHUTENbHbIM 3aTpaTam oT 2600$ oo 34009, a, BO3MOXHO, 1 6osbLue!

02. PaccKa)u 0 BblpaBHMBAHUX MOTOYACOB KOMMPECCOPOB

B vHBepTOopHbIX KKB cepun MDCCU-V Bce komnpec-
COpbl BHYTPKN 6510Ka — MHBEPTOpPHbLIE, paboTaloT oa-
HOBPEMEHHO (M1 NONEPEMEHHO) Y paBHOMEPHO pac-
npefenstoT Harpy3ky mexay cobor. ABTomarmyeckas
nporpaMmmMa BblpaBHMBaHUS MOTO4aCOB [ENCTBYET He
TONbKO AN koMnpeccopos BHYTpy ogHoro KKB (ecnu
KOMMPEeCCOPOB HECKOMbLKO), HO 1 aAns KKB BHyTpu ogHoM
cuctembl (ecnu Heckonbko KKB 06beanHEHbI B MOAYb),
4TO 06ecneynBaeT CTabusbHy paboTy 060PYLOBaHUA
1 JONrNIA CPOK CyXObl.

PaBHomepHas BbipaboTKa MOTOpecypca KOMMpPeccopoB
Cnoco6CTBYET NMPOANEHNIO CPOKa CIyX6bl 060pyA0BaHNS.

MpenmyLecTBa GoyHKLUMM BbIpaBHUBaHUS MOTOYaCOB:

®  MeHee MHTEHCHBHas paboTa (C MeHbLLEV YacTOTOM BpaLYeHus])

kaxgoro n3 komnpeccopoB KKb;

®  MEHbLUEE KOTMYECTBO MOTOYACOB A1 KaX[0ro 13
UHBEPTOPHbIX KomrpeccopoB KKbB;

® KOHEuHbI 33Ka34/K — HAZEXHOEe 0DOpYya0BaHE C BOMbLLIMM
CPOKOM CIyKBbI, HU3KIA YPOBEHb KanuTasbHbIX 3aTpar (HeT
MOOMOK).

* [loapsAaHas opraH13aLng — «couiikiy 060pyaoBaHIS,
COXpaHeHwe penyTaLmi HaIeXHOr0 NOCTaBLLMKA.

————y

PoTaums BHyTpK oaHoro 61oka

o e |
| |

Inverter

Inverter

®  BEPOSITHOCTb BbIXOAA M3 CTPOSI B 2 pa3a MEHbLLE , 4eM y
[IBYXKOMIMPECCOPHbIX 6JI0KOB KOHKYPEHTOB 6€3 (hyHKLMN
aBTOMAaTNYECKOro BblpaBHUBaHNSi MOTO4aCOB KOMIPECCOPOB.

Potaums BHYTPU 0QHOW CUCTEMDI
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NHOOPMALINA: 0T nonomkun He 3acTpaxoBaHO 060py-
[OBaHWe HW OJHOro NPOV3BOAUTENS B MUPE, CUTyaumu
6bIBatOT pasHble — OT HENPaBUIIbHOrO TEXHNYECKOr0
06CrnyXvBaHUa [0 ManeHbKOro rpbi3yHa, KOTopbIv Nto-
6UT Neperpbi3aTb NPoBoAKy. PaboTtocnocobHocTs KKB
MDV 3aliuiieHa gaxe OT Takoro.

PACCKAXW CBOEMY KJIMEHTY, yTo npu Bbixoae
13 cTpos ogHoro u3 komnpeccopos, KKb MDV ce-
pun MDCCU-V npoponxat cBoto pa6oTy B 6e3onac-
HOM peXnMe CO CHMXXEHMEM NPOU3BOAUTENbHOCTMH.

Tonbko NpeacTaBb, B KAKOW CUTYaLMM MOXET OKasaTbCs
KIIMEHT, ecnv Tako BO3MOXHOCTU He peasniu3oBaHo...
OxnaxpeHve NpUTo4HOro Bo3ayxa Ans uenoro oduca
(ero yacTu\otgenebHoO cToswero marasnHa\kage, He
CTOJIb BaXKHO) ob6ecnevnBaeT oamH moLUHbIi KKB ¢ He-
CKOIMbKMMM KoMpeccopamu. 1o kakon-nnéo npudrHe,
OZVH 13 KOMMNPECCOPOB BbIXOOUT U3 CTPOS U NpeKpa-
LaeT cBoto paboty. B cnyyae, ecnu B KKB He peanu-
30BaHa BO3MOXHOCTb paboThbl Mpy aBapumn OQHOMO U3
KOMnNpeccopoB, BeCb odmc\kape\marasviH nuaetcs
NPUTOYHOrO BO3Ayxa KOMPOPTHOM TemnepaTtypbl. A
€Cnun 3TO Npou3ongeT B pasrap nera?

BnonHe oxmaaemMo 4To NoceTUTENU NPeanoYTyT Xap-
KOMY, OyLLIHOMY MarasuHy — npoxnagHblii, TeM 6onee
4TO B Hallle BpeMS HET HeocTaTKa B BbI6ope MeCT Ans
COBEpLLEHNA NOKYMNOK. B cnyyae ¢ opucom — coTpyaHu-
Kv 6ygyT HedOBOJbHbI, 6yOyT XanoBaTbCs, TPATUTb 3PS
paboyee BpeMs, apeHaaTopbl NOTPedyT HemeaeHHO
MOYUHUTL CUCTEMY KOHAMLMOHMPOBAHUSA, CKOSIbKO BY-
LEeT BOKPYr LWyMa, pyraHu, HE[OBOSbCTB, UCMNOPHYEHHON
penyTaumn 1 NoTpa4eHHbIX HEPBOB. ..

Takoro He Cny4yuTCA, eCcnn 3akasdunk npmobpetaet
KKB MDV cepun MDCCU-V — B HUX peanusosaHa

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW O TOM, 4TO CUCTEMbI C UHBEPTOPHbBIMU KKB
MDV HAZLLEXHDBIE W C NOJITAM CPOKOM 3KCIJTYATALIAW

Pacckau 0 TEXHOIOTM aBapUiAHOTO Pe3epBUPOBaHNS KOMNPECCOPOB
B HapY>XHbIx Ba10KaX M MoLynsix HapyXHbIx 6/10KOB

® KOHEUHbI/ 3aKa3umK — HaAEXHOCTb, DecrepeborHoe
rnoanepxaH1e MIKpOKNMaTa, 0TCYTCTBME Xanob ot
nepcoHana\apeHaaTopos.

* [oapsaHad opraHn3aLma — «couLkiy 0BopyN0BaHMS,
COXPaHEHIe PenyTaLv HaZEXHOro MoCTaBLLMKA.

———

Kak BO3MOXHOCTb NPOAOIIKEHUSA paboTbl €4UHUYHO-
ro KKB (1.e. ecnu B cucteme Tonbko oguH KKB, n B
HeM [Ba KoMrpeccopa) nNpv BbIXOAE U3 CTPOS OJHOro
N3 KOMMNPECCOPOB, TaK 1 BO3MOXHOCTb MPOAOSHKEHNS
pa6oTtbl mogyns KKB npu aBapum ogHoro n3s KKb — B
3TOM Cryyae NpoJomkaT paboTy OAMH UM HECKOMNbKO
OCTaBLUMXCSA B paboyeM COCTOAHUW. [ns NpofomKeHns
paboTbl Heo6Xx0OMMO GYAET BPYHHYIO 3aryCTUTb PEXUM
aBapuHOro pe3epBMpoBaHUs, U cucTeMa oxnaxgae-
HUA ByneT paboTath eLle 4 OHSA, XOTb U CO CHUXKEHHON
NPOV3BOAUTENBHOCTBIO, HE [ONYCKas KPUTUHECKOro
yXyALLEeHNs napaMeTpoB MUKPOKIMMaTa Ha 06bekTe.

B TeyeHue aToro BpemMeHu npobsiema 06a3aTesibHO
OyLeT peLLeHa — He06X0OMMO TOMNbKO OOXAATLCA MOCTY-
NNeHns 3anyacTu ¢ 6nmxarilero cknaga (o6sa3aTesibHo
pacCKaxu 0 HaeXHoW cucTeMe NOCTaBOK 3anyacTen
ana o6opygosaHug MDV — nyHKT 111.07, Ha cTpaHuue
53) n NOAroTOBUTLCA K OCYLLECTBIEHUIO 3aMEHbI
komnpeccopa. He 3abynb f06aBUTb, YTO PYHKLMSA, KO-
HEYHO, paboTaeT TONbKO B ABYXKOMMNPECCOPHbIX HAPYX-
HbIX 6110Kax. MIcnonb3yin daHHbIN apryMeHT rpamoTHO,
COOTHOCSH ero ¢ aprymeHTom m3 n. .02 (pyHKuma BbI-
paBHVBaHWA MOTOYaCOB KOMMpeccopos B 6510kax MDV,
cTpaHuua 41).
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MDDV

ABapuiiHoe pe3epBUpPOBaHNE KOMNPECCOPOB
B eanH14HoM KKb

Komnpeccop B pexume
OXnaaHus

. Pa6ounin komnpeccop .

Mpu BbIXOAE U3 CTPOS OAHOMO U3 KOMMPECCOpOoB
B IBYXKOMMPECCOPHOM 6J10Ke BTOPOW MOXET

MPOAOCMKUTL pabory.
0 [ ]

OBPATV BHUMAHWE KJTMEHTA, yto KKB MDV cepuu
MDCCU-V 6ygyT obecre4nsarb oxnaxgeHue nputoy-
HOro BO3yXa fidXe B CaMblX 3KCTPEMasbHbIX MOrO4HbIX
ycnosusx. IMeHHO AN aToro Npov3BoauUTenb BHeOPWN
cneuuanbHbIn pagnuaTop 3NEeKTPOHHbLIX KOMMOHEHTOB
yBEIMY4EHHOro pasmepa, KOTopbIn oxnaxaaeTca xnaga-
reHToM! HacTb xnagareHta U3 KOHTypa npoxoauT 4yepes
9TOT pagmaTop, oxnaxnaas 3MeKTPOHHbIE KOMMNOHEHTI,
a NnoToM BO3BpaLLaeTCs B OCHOBHOW KOHTYP.

KOMMOHEHTOB

Bnarogaps NpUMEHEHWI0 OXNaX4aeMoro xnagareHTom
paguaTopa, Temnepartypy 3MEeKTPOHHbIX KOMMIEKTY-
toLMX* yaanocb CH13uTbL 6onee, 4em Ha 8°C. 1o He
TOJIbKO YBENIMYMBAET HAAEXXHOCTb, CTa6UNbHOCTb
M CPOK CNyX6bl 060pyaOBaHUSA, HO U NO3BONSAET
3KcnyaTupoBaTb CUCTEMY LIEHTPaNibHOro KOHAU-

*ONeKTPOHHbIE KOMMOHEHTBI — BTOpas MOCre KoMnpeccopa camas Joporo-
cTosiwasn Yactb KKB. MNonHas 3ameHa an1eKTPOHHOrO 6510ka MHBEPTOPHOrO
KKB moxeT 060iiTiCb B cymmy oT 2000$ — 1 3TO TONBKO 3a camu 3anyactu
(6e3 y4eTa CTOMMOCTM paboT no 3aMeHe).
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ABapwuiiHoe pe3epBUpPOBaHNE KOMMNPECCOPOB
B Mogyne KKb

HeuncnpaeHbIA UK OTKIIOYEHHBIN
KoMmnpeccop

Mpu Bbixoge 13 cTpos ogHoro 13 KKb B Mogysne BCA cucTemMa MOXET

npoaomKNTL pabory.

Paccka)u 0 cneunanbHoOM yBEJIMYEHHOM OXN1aauTesie 3NIEKTPOHHbIX

® KOHEuHbI 38Ka34/K — HAZEXHOEe 0BopyaoBaHE C BOMbLLMM
CPOKOM CTyx0bl, CTaburbHas paboTa 060pyaoBaHms, H 3K
YPOBEHb KanuTasbHbIX 3aTPpaT (HET NOSOMOK).

* [loapaaHast opraHM3auys — «chuLLKv> 0Bopya0BaHNS,
COXpaHeHe penyTaLmui HaABXHOr0 NOCTABLLUMKA.

————y

uuoHuposaHus ¢ KKb MDV Ha oxnaxpeHue npu
Temnepatype oKpyXatoLiero Bosgyxa ao +55°C — 1o
€CTb Jaxe B CaMbIX XapKux, KOXXHbIX 0611acTsax HaLlewn
CTpaHbl, 1 3a ee npefenamu, Hanpumep, B cTpaHax
CHTr!



[MoHATHOE XenaHne nNboro 3akasymka — YTobbl 060-
py£oBaHue CAy>XWuio Kak MOXHO JOMbLUe 1 B MOSTHON
Mepe COXPaHso CBOK paboTOCNOCOBHOCTL Aaxe Yepes
NPOOOMKNTENBHBIN MPOMEXYTOK BPEMEHM.

COENAW AKLIEHT HA TOM, yto Bce KKE MDV cTah-
JapTHO NPOXoaaT aHTUKOPPO3UIHY0 06paboTKy Blue
Fin, koTOpas ysenu4ynsaeTt HafieXXHOCTb U CPOK
cnyX6bl 060pyaoBaHUs, a camo NOKpbITUE chno-
co6cTBYyeT noBbilWeHUo 3chPeKTUBHOCTU Tenno-
obmeHa, a, 3Ha4UT, N 3PPEKTUBHOCTU paboThbl BCEro
obopynoBaHus (6narogaps rmapounbHLIM CBONCTBAM,
OHO NPEenATCTBYET (POPMUPOBAHMIO KPYMHBIX Kanesb
BOAbI, KOTOPbIE 3a4ePXMBAOTCA HA TEMNOOOMEHHUKE
N YXYQLAKOT ero XxapakTepucTukn). VIMeHHO noaTomy
NpoV3BOAUTENb 3asABNAET CPOK SKCnyaTaumum o6opy-
posanusa 10 net (npv cobniogeHnn rpadmka nepuogu-
4eCKoro 06CnyXunBaHus).

[ns aKcnnyataunn B TAXeNbIX YCIIOBUAX MOXET ObITb
npoeepeHa gonoyiHuTeNnbHadA aHTVIKOppO3VIl7IHaF|

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW O TOM, 4TO CUCTEMbI C UHBEPTOPHbBIMU KKB
MDV HAZLLEXHDBIE W C NOJITAM CPOKOM 3KCIJTYATALIAW

® KOHEuHbI 33Ka34mK ~HaAeXHoe 0bopya0BaHve C BOMbLMM
CPOKOM CNy>Bbl, COOTBETCTBUE NOXKENaHNAM/TPEB0BAHMAM.

* MoapsaHan opraHn3aLma — «conLku» 0BopyaoBaHMS,
COXPaHEHVe PenyTaLmMy HaZEXHOr0 MOCTaBLLMKA;
COOTBETCTBME CTPOrMM TPEBOBAHMAM NPOBKTA/3aKa3uMKa.

————y

NMoaroToBKa BCex OCHOBHbIX YacTent KKB — kopryca, mMo-
TOPOB BEHTUNATOPOB, KPEMEXHBIX ANIEMEHTOB, laMenen
TENNoO6MEHHVKA, KOPOOKU 3MEKTPOHHOrO yrpaBneHus.
KKB MDV, npoLuefLine Takyo nogrotoBky, MOryT pa-
60TaTb B YCNOBUAX MOBbILLIEHHOrO COOEPXaHUs Cosen
W NOBbLILLEHHOW BNIAXXHOCTW BO3AyXa B TEHEHUE He
MeHee 27 NeT, 4TO NOATBepXAeHO cepTudmkaTom UL,

Qutdoor Unit can
resist 27 years of
simulated severe
corrosion under a
salt contaminated
traffic environment

*Underwriters Laboratories Inc. (UL) aBnseTca He3aBucumMon
rno6asibHON opraHu3aumeit, 3aHMmaroLLencs TeCTUpoBaHu-
em 1 cepTudmkaumen nagenuin. Hanndme ceptudpmkara UL
NoATBEPXAAET AOMTYIO U HAAEXHYI0 paboTy 060pyAoBaHMA
[@Xe B CambIX TAXESbIX YCIIOBUAX.

Q
e

BonTbl / Wypynbl

CranbHon kopnyc

Kopnyc 6noka anekTpoHHbIX
KOMMOHEHTOB

)]

MoTop BeHTUNSTOPa

L)

Namenu TennoobmeHHuka
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MDDV

06. Pacckaxu o hyHKuUmm 0bayBsa oT cHera”®

[na npasunsHoro yHkunoHnposaHma KKb Henbas
[OMnycKaTb CUITbHOIO 3arpsA3HeHns TennoobMeHH1Ka
nnv 6NOKNPOBKM NMyTen ero o6gysa. AT0 0CO6EHHO
akTyaneHo ansa 6onbluen Yactu Tepputopun Poccuu,
Ha KOTOpbIX B 3UMHWIA Nepuof BbinagaeT 60bLION
ypoBeHb cHera. CKOMNneHne cHera Ha BepxHen 4acTtu
Hapy>XHOro 6510Ka MOXeT NPUBECTU K 06pa3oBaHmio
nejsiHoON KOPKKU 1 6ITOKUPOBKE BEHTUNSATOPA, YTO Npu-
BefeT K BbIXOZy U3 CTPOS Hapy>XHOro 61oka.

NuBepTopHble KKB cepumn MDCCU-V moryT onuumo-
HanbHO™* OcHaLLaTbCsA PyHKLMEN o6ayBa OT CHera, YTo
MO3BONUT pa3meLLaTth X Ha 0OLEKTAX faXe B panoHax
C 60JIbLLION BbICOTOM CHEXHbIX MOKPOBOB.

BeHTunaTop HapyxxHoro 6510ka asToMaTn4eckm 3any-
CcKaeTcs B paboTy C onpeneneHHon NepuognyHOCTbIO
1 CoyBaeT CKOMUBLLUMIACA HA HApy>XHOM 6J10Ke CHer.

MOMHM:

® KOHeUHbIV 3aKa34MK —HaeXHoe
oﬁopyuoeaHme C oMM
CPOKOM 3KCr1yaTaLvi, H13KWIA YPOBEHb KamnuTabHbIX 3aTpat
(BO3MOXHOCTb KPYI/I0roanyHoM SKCriyaTaLm).

e TloapaaHas opranin3aLma — «chuKkv> 0bopyaoBaHNg,
COXPaHEHVe PenyTaLmMy HaZEXHOro MocTaBLLVMKa 0DOpYA0BaHMS.

® MoHTaXHan 0praHu3aLms - COXpaHEHWE PenyTaLmm HaAEXHOro
MOHTa)KHMKA.

———

®@yHKUKMs 064yBa OT cHera — OfYMOHasIbHas, U JO/MKHA 3aKa3bIBaTbCsl
npy pa3meLLeHnn HapyXXHbIX 6J10KOB B MPOM3BOACTBO Ha 3aBOAeE.
lNpennaravi ee, ecnv yBepeH, 4To 6510Kku 6Y[YT SKCMTyaTnpoBaTbCs
3UMOW, N K HUM MOXET ObITb 3aTpyAHEH AOCTYnN (Harnpumep, OHU
YCTaHOBIIEHbI HA KPOBJIE), TaK YTO py4Hasi O4UCTKA OT CHEra MOXeT
6bITb HEAOCTYIHA.

07. PacluMpeHHas rapaHTna - 3 roga

PACCKAXW O PACLLUMPEHHOW FAPAHTUW Ha uH-
BepTopHble KKB cepun MDCCU-V.

NueepTopHble KKB cepun MDCCU-V — 370 TexHo-
nornyHoe o6opynoBaHne ¢ 60NbLUNM KOIMHECTBOM
Pa3NNYHbIX 3aLLUMT U NOCTOSHHLIM KOHTPOJIEM COCTO-
SIHWUS, O4EHb HaEeXHoe N C 60MNbLUMM CPOKOM 3KC-

® KOHeUHbI/ 3aKa3uvk —HaexHoe
000py/a0BaHYE C [ONTNM
CPOKOM 3KCryaTaliuy, HU3Kui YPOBEHb KanuTasbHbIX 3aTpar
(0bopynoBaHve He nomaeTcs).

e ToapsaHas opraHn3aLma — «coukuy 0bopyaoBaHHS,
COXPaHEHVe PenyTaLMv HaZEXHOr0 MoCTaBLLMKa 0DOpPYA0BaHN.

N nnyataumu. VIMeHHO NMo3TOMYy Mpo- e MoHTaxHad OpraHu3aLys - CoxpaHeHWe PenyTaLuv HaiexHoro
nasogutens npegnaraet Ha 3T KKB MOHTaXHMKA.
pacLUMPEHHYIO 3-NETHIOK rapaHTUD. —wam

[na cpaBHeHWA, 06bIYHO CPOK rapaH-
T Ha 060pYLOBaHNE KOMMEPYECKOIO
cermeHTa (B koTopbIn BXOAAT 1 KKB)
y 60MNbLUMHCTBA KOHKYPEHTOB COCTaB-
nseT He 6onee 1 roga.
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08.

MNpaKTnyeckn Bce NPoM3BOAUTENMN NPOMbILLNIEHHOrO
KnumaTtudeckoro oéopygosaHus (B 7.4. KKB) nocne-
[oBaTeNbHO YBENNYMBAIOT KOIMYECTBO «3aLuuT OT
gypaka» B CBOMX cucTeMax. OTO O4€Hb BaXHO, No-
TOMY YTO YaCTO MOHTaXOM 3/1IeKTPOCEeTEN N CUCTEM
KOHOMLMOHMPOBAHNS 3aHNMAKOTCA pasHble Nnioau, U
KOMMYHMKaLMS MEXY HAMU MOXET ObITb HE HanaxeHa.
Mponszeogutens KKB MDV — eOVHCTBEHHbIV Cpeaun Ku-
TanCKNX NPON3BOAMTENEN, BHEAPVBLUNIA MPOABUHYTYIO
CUCTEMY 3aLLUMTbl OT HEMPABWUIILHOIO NOAKIIOYEHNS
nuTaHns, KoTopas 3aLuuLLaeT He TONbKO OT NPOCTOM
nepedasnpoBku (NepenyTbiBaHNs ABYX a3 Mexay
co60W), HO 1 OT NepenyTbiBaHUSA hasbl U HENTPanW.

Tenepb B peaysnbrate oWMOKM NOOKIIOYEHNS, ecnn
MOHTaXHVK nepenyTaeT a3y n HenTpanb, cuctema
He 3anycTuTcs, Noka He OydeT ucrnpasreHa owmnbka
nogkntoveHuns. NpakTnyeckun y Bcex NpoM3BoanTenen
Kabenen, npoeofa Ha hasy 1 HerTparnb He OTINYAKTCS

KNEMMHbIV TepMuHan

ABICIN
=
|

H

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW O TOM, 4TO CUCTEMbI C UHBEPTOPHbBIMU KKB
MDV HAZLLEXHDBIE W C NOJITAM CPOKOM 3KCIJTYATALIAW

Pacckaxxu 0 NpOABMHYTOM 3aLUMTE OT HeMpaBWIbHOMO MNOAKJIOYEHWS NUTaHUA
Ha nHBepTopHbIX KKb cepun MDCCU-V*

®  KOHEYHbI/ 3aKa3umK — HafieXHoe
0b0pya0BaHMe C b0MbLLMM CPOKOM
CIyXObl.

e [lopAaHasd opraHu3aLmd — «chuLLKi» 060py0BaHMS,
COXPaHEHIe PenyTaLmv HaZEXHOro MoCTaBLUMKA.

® MoHTa)Has 0praHm13aLyg — COXpaHeHWe penyTaLmy
HaEXHOW MOHTEXHOW OpraHu3aLmm.
———

no uBeTy, XOT4, Ka3anocb 6bl, — AoMKHbI! MexayHa-
pofHas anekTpoTEXHUYecKas KoMUCCUs gaeT NuLlb
peKOMeHAALMN Ha CEN CHET, HO He 065A3bIBAET NPON3-
BoaMTENnen aenatb NpoBoAa Pa3HOLBETHLIMM.

BnuaHune Yenose4eckoro ghaktopa UCKNoYaTh Henb3as,
MOHTXHVK WU 3NEKTPUK BIOSTHE MOXXET NOTOPONMUTLCS
1 nepenyTtatb asy U HenTpasb.

Takoe NoAKNoYeHe MOXET Bbl3BaTb 3HAUNUTESIbHbIE
nospexaeHust KomrnoHeHToB KKbB.

KNIeMMHbIN TepMuHan

(A[BIC[N

~
7~

.
~N

*PekomeHlyeM Te6e paccka3aTb 06 3ToM (PYHKLMM 3aKa34MKY B TOM Clly4ae, eCiii MOHTaxX 6yaeT NpoM3BOAUTb HE TBOS KOMMAHWs,

a I'IpI/IBJ'Ie‘-IéHHbIVI 3aKa34MKoOM noapsAaaquK. Ecnu moHTax OCyLLieCTBIAET TBOA KOMNaHUA, TO Ha4HWU C TOro, 4TO 3TOM (byHKLWIVI HeT y felleBblX
aHanoros, NO3TOMY EC/N 3aKa34unK BbIGEPET Apyroe 060pynoBaHMe 1 Opyryto MOHTaxXHYyto 6puragy, To BO3pacTaeT pUck 3aAepXKn caadm oobekTa
13-32 BO3MOXHOrO BbIX0fla 060PYA0BaHMS U3 CTPOS MO NPUYMHE HEKOPPEKTHOMO MOAKIIOHEHUS BIIOKOB K 9/IEKTPOCETH.

B peaynbTate owmMbKM cucTeMa, BbINONIHEHHast Ha 060PYA0BaHUM KOHKYPEHTOB, 3arycKaeTcs C Nepekocom as
13-3a nepenyTbiBaHUA hasbl U HEUTPanu (M Ha KOMMOHEHTLI CUCTEMbI MOCTYMNAET MOBbLILLEHHOE HanpsXXeHue)

nTorga:
1) U3 CTpOS BbIXOQAT Nnathbl:
e ocHoBHas nnata (PCB) = 500 USD;

e nnarta uHeeptopa (IPM) * 2 wT. =500 USD * 2 USD = 1000 USD;

e nnara chunstpos = 500 USD.

WToro: 2000 USD fonosniHUTENbHbIX 3aTpaT A5 MOHTaXKHOM KOMMaHWUKU (He cyMTas Toro, YTo B HEKOTOPbIX CIy-

Yasix MOXeT nospeanTbes komnpeccop +1400 USD).
Wtoro 3400 USD.

2) cpblBaeTCs CPOK caaym obbekTa (QocTaBKa nnaT 1 Komnpeccopa Ha MecTo YCTaHOBKM CO CKafa, 3aMeHa).

Kctaty, naxe B OGODyﬂ,OBaHVIVI AMOHCKOr0 CerMeHTa Takom EDyHKLLI/IVI 3allMTbl HET. BO3HVKAET 3aKOHOMEPHBI BOMPOC,
MOXXET, OHa M HE Hy)KHa? AMoHLIbI He PEANN3YIOT 3Ty CDyHKLI,VHO, T.K. 3T0 CBA3aHO C ANOHCKMM MEHTAJIUTETOM B MPUHLIMTE
W C Ky/bTYPO MOHT@Xa B YACTHOCTV—BO BCEM JIO/HKEH BbiTb cobMtoaeH MOPSLOK 1 MOCNeA0BaTeIbHOCTL AENCTBUN. (10

VHCTPYKLIMM MOHTa)HUK [OMKEH NMPOMapK1POBaTh Kax bl MPOBOA M30EHTOM HY)KHOMO LIBETA ¥ TO/ILKO MOCSIe 3T0r0

MPYCOEAVHITL NPOBOJA K KNEMMHOMY TepMUHasy. Ho B Poccim, BbIBAET, MOHTaHMKM [ENAI0T He TaK 1 MHOrAa oLumbaioTcsl
— _ s I — = )
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MOHTAX 1 CEPBIC OCYLLECTBJIAKOTCA YAOBHEE
bbICTPEE, YEM HA ObOPY[10BAHWW QELLIEBbIX AHAJIOTOB

0].. Knemmbl An4 BbiBoAa curHana HemcrnpasHoctu KKb

Kak y>e roBopusioch BbiLLEe, OT NOSIBNIEHNS HEUCNPaB- @ BbIFUﬂbI
HOCTEW He 3acTpaxoBaH HUKTO, OAHAKO, €C/ MONOM-

Ka BCe Xe CIly4nnach, KpaHe BaXHO ycTpaHuTb ee  ® KOHEUHbI 33Ka3UVK — CHIKEHVE KamTaslbHbIX 3aTpaT,

B KpaT4aiLLNi CPOK, @ ANs 3TOFO HYXHO MONYYNTh CHKEHWE M3ePXEK (HET NadeHua gaﬁomcnocoﬁHocm

MHCDOPMALIVIO O MPOVSOLLIGALIEM — B 3TOM NOMOTYT NepcoHana N1 NOToKa NoKynaTenei).

KNEMMbI [i/151 BbIBOAA CUrHasNa aBapuu Ha MHBEPTOPHbIX E(%aﬁf:»a; ﬁqugmffb%ﬂe |L gﬂ;ﬂﬁ;g&%{f%%m

KKE cepun MDCCU-V. 3T0 NpoCTOM CyXOM KOHTaKT,

KOTOPbI U3MEHSAET CBOE COCTOSIHWE C 3AMKHYTOMO (BO

BPEMS KOPPEKTHOM paboTbl CUCTEMBI) HA PA3OMKHYTOE

(Np¥ NOAABNEHUN HEUCNIPABHOCTU HAapYXXHOro 6510ka). C

MOMOLLIbIO 3TOr0 KOHTaKTa MOXHO 6e3 CepPbe3HbIX Yem paHbLUue 6y'|:|‘e'|' 06Hapy)KeHa N ycTpaHeHa BO3-

AOMOSNHUTENbHbIX 3aTpaT* Ha CUCTeMy AucneTve- ykuias HENCNpPaBHOCTb, TEM MEHbLLEE BIIUAHNE 3TO

pu3auuu, opraHu3oBaTtb MPOCTY0 CUCTEMY OMOBE- okaxxeT Ha MUKPOKIMMAT, @, 3Ha41T, 1 Ha paboTocCno-

LLieHuns1 0 HencnpaBHOCTW. COBGHOCTbL Jtofen B odpuce nnm rnoTok nokynartenen
B MarasuHe.

CTOUT OTMETUTBL, YTO ITO MMEHHO KIIEMMbI AJ15 BbiBOZA 0bLuero curHana aBapm KKb
Ha AUCreT4epCKui MyHKT, & 4/151 paboTbl ¢ aBTOMATUKOM MPUTOYHOM YCTaHOBKN Y COEANHUTEIbHBIX KOMITIIEKTOB
nHBepTOpHBIX KKE AHUKZ-V ecTb oThesbHbIN BbIXOL CUrHaa aBapun.

ﬁ Bpemsi o6HapyxeHus

OLIMOKM

CvcTema paboTtaeT HOpMasibHO, CyXOW KOHTaKT 3aMKHYT.

OLLUMBKA

\\\I/

ny0I7I KOHTaKT pa3MblKaeTcs Npy BO3HWKHOBEHWM OLWNBKK. ECTb BpeMsa ncrnpaBmTb HEMCNPaBHOCTD.

Bpemsi o6HapyxeHus ‘

OLIMBKM

OLWWBKA

B cuctemax Ha 6a3e
KKB MDV
Takoro He npousonger!

HevcnpaBHOCTb OﬁHap}/)KEHa CJ/IMLUKOM NO3JHO, BpEMEHU Ha UcnpasneHne 6e3 nocneacTeui 4ns MMKpoKaIMMara YXe HeT.

*PacckasblBaii 06 9T0i (DYHKLMM KOHEHYHOMY 3aKa34uKy, TOMbKO ECNW He Mpeasaraellb eMy OpraHu3aLmio CUCTEMbI AUCTIETHEPU3aLIMM UK LEHTPabHOro
yrpasneHus.
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CoeauHutenbHble komnnekTel AHUKZ-V cogepxart B
cebe BCE HeobXxoaMMoe O/1s NOLKYEHUS K NPUTOY-
HoW ycTaHoBke. [logpo6Hee 06 3TOM Mbl pacckasbliBa-
€M Ha cTpaHuLe 58.

BaxHon 0COGEHHOCTLIO AIBAAETCS TO, YTO B COCTaB
mogyns AHUKZ-V BxoguT 3neKTpoHHO pacLumpuTenb-
HbIi BeHTUNb (OPB), a He MexaHN4ecKuin Tepmopery-
nupyowmii BeHTunb (TPB), koTopbin TpebyeT TOHKON
HacTpoviku. Ha ctpanuue 73 B pasgene on/off KKb
Mbl pacckasblBaem, K YeMy MOXET MPUBECTU Henpa-
BUNbHasA HacTporka TPB.

OPB no3sonsieT 6onee TOYHO AO3UPOBaTb KOMU-
4YeCcTBO XJlapareHTa Ans ucnaputens NPUTOYHOW
YCTaHOBKM 3a CYET 60JIbLIOro KONM4ecTsa cTyne-
HeWl OTKPbITUS-3aKPbITUSA LUTOKA, TEM CaMbIM o6e-
crneyuBas onNTUMarnbHble NapameTpbl.

OPB He TpebyeT HacTpouku, B otnuume ot TPB.
970 no3BonseT C3KOHOMUTb Ha MNyCKOHanapou-
HbIX pa6otax. Ecnv nogknioyatb OBYXKOHTYPHbIVA
KKB on/off, noTpebyeTtcsa HacTponka AByX OTAeSbHbIX
TPB no neperpesy, 4TO MOBbILLAET PUCK Hempasuslb-
HoW HacTponkun TPB v yBenu4mBaeT Bpems Ha 3anyck
obbeKTa.

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

MOHTAX 1 CEPBIC OCYLLECTBJIAKOTCA YAOBHEE
bbICTPEE, YEM HA ObOPY[10BAHWW QELLEBbIX AHAJIOT OB

02. lpocToe noaknoyeHne nHeeptopHoro KKb

® KOHEYHbI/ 3aKa3UMK — CHYDKEHYE 3aTPAT Ha NyCKOHANaa0uHble
paboTbl.

® MOHTaXXHas 0praHM3aLma — HeT HeoBXoayMMOCTI HACTPOMKN
MexaHuueckoro TPB, coxpaHeHue penyTaLym HaaexHow
MOHTaXHOV OpraHu3aLym.

~—

Ansa nHeepTopHbIX KKB He MMeeT 3HaveHus Konuye-
CTBO KOHTYPOB MCMapuTeNs NPUTOYHON YCTaHOBKK. OTO
fenaet uHesepTopHble KKB 6onee yHnBepcanbHbIMM.

Takum o6pa3om, uHseptopHble KKB uckniouatort
PUCKM HepoOCTaTOYHOM KBanudukauuu cneuyuanu-
CTOB NO NyckKoHanagke, pucku 3anycka cuctemsl
C HeKoppeKTHO HacTpoeHHbiM TPB u, kak cnep-
cTBUe, pUCku npexpespemeHHoro Bbixoaa KKB
M3 CTPOS.

3Ta 0COBEHHOCTb (B COBOKYMHOCTU C PSAOM MPO4MX
3alunT, NpedycMoOTPeHHbIX B MHBepTOpHbIX KKB ce-
pum MDCCU-V) no3sonsieT NnpoM3BoaMTENtO NoaTBep-
OMTb 3aBOACKYIO rapaHTUio Ha 060pynoBaHNE CPOKOM
Ha 3 roga.

QNEKTPOHHagda nnarta

-

KOMMJEeKT
TepMoaaT4mMkoB

OPB - aneKTpOHHbI
pacLUMpUTENbHbIN BEHTUMb
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03. [1ByXCNOVHbIA 6/10K 3IEKTPOHMKM C MOBOPOTHOM NaHENbHO

Mo mMepe YCNoXHeHUs TexHuyeckor HadmHkn KKB,
9NEKTPOHHbIE KOMMOHEHTbI TPeOyoT BCe 60sbLue
MecTa u 6onee 6epexHoro oTHoLleHns. IMeHHO no-
39TOMY MHOMMe npou3BOAUTENM pa3MeLLaloT aJekK-
TPOHHYK HaYMHKY CBOMX CUCTEM HEMOABWMXXHO (Mnn
MaKCUManbHO OrpaHnynBas MX NOABWXHOCTb — AN
TOro, 4Tobbl M36EXaTb NOBPEXAEHMIN), CHMXasA yOo6-
CTBO 06CNYXWUBAHUS U 3HAYUTENBHO yBEMYMBas Bpe-
M, HE06X0AMMOe HYTOObl [o6paThCA OO BCEX KOMIMO-
HEHTOB M MPOBEPUTL NX PABOTOCNOCOBHOCTD.

B vHBepTOpHbIX KKBE MDCCU-V 3n€eKTpOHHbIE KOM-
MOHEHTbI pa3meLLeHbl B KOMMAaKTHOM BJIOKe 3/1eKTpo-
HVKW B iBa CNOS — A1 S3KOHOMUM MECTa N CHUXEHWS
pa3MepoB HapyXHOro 6510ka B uenom. Ho, B otnm4uve
OT KOHKYPEHTOB, NPOU3BOANTESNIb BHEAPUI B CTPYKTY-
py 6510Ka 9NEKTPOHUKN NepPeSHUI NOBOPOTHBIN 610K
— TaknM 06pa3oM, NepPBbIA CII0N SNEKTPOHHBLIX KOMMO-
HEHTOB pa3MeLLaeTcs Ha MOABWXHON MOBEPXHOCTH,
KOTOPYIO MOXHO 6€30MacHO OTKITOHWUTL 6e3 pucka no-
BPEeXAeHUs1, Nony4ms 6ecnpensaTCTBEHHbIA JOCTYN KO
BTOPOMY CJIOK0 3MTEKTPOHHbIX KOMMOHEHTOB.

® KOHEUHbI 3aKa34MK — CHIDKEHME 3aTPaT Ha 0BCNyX/BaH/E
0b0pYa0BaHMS.

* [loapsiaHad opraHn3aLma — «conika» 0bopyaoBaHHs.

® MoHTaXHas 0praHM3aLms — NoBbILLEHME COBCTBEHHOM J0X0HO-
CTV (CHV)KEHME BPEMEHHbIX 3aTPAT Ha MOHTaX OGODYHOBSHI/IFI],
COXPaHeHvie penyTaLmy HaaeXXHOM MOHTAXHOM OpraHm13aLmy.

~——

9T0 NO3BONUT CHU3UTb ANIUTENIbHOCTb CEPBUCHOrO
o6enyxuBaHus (He Hago NOMHOCTLIO CHUMATL nepen-
HWUI 610K, OTCOEOMHAS Maccy pa3beMoB), YMEHbLUUB
€ro CTOMMOCTb (O/19 KOHEYHOrO 3aKa3yvka) Wnn ox-
BaTUB 3a TO Xe Bpemsi 60nbLLee KONMYecTBo 06b-
€eKTOB (AN MOHTaXHOW opraHusauum). Kpome TOro,
6narogaps OTCYTCTBMIO HEOO6XOOAMMOCTU MOJIHOCTbLIO
CHMMATb 1 OTCOEAMHATbL YaCTb KOMMOHEHTOB A7 TOrO,
4TO6bI fO6PaTLCH [0 TPYAHOAOCTYMHBLIX MECT, CHUXe-
Ha [0 Hyns BEPOATHOCTb HEBEPHOrO MOAKIOYEHUS
KOMMOHEHTOB Mpu UX 06paTHOM MOHTaxe.

Manbii yron
noeopoTa
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OBPAT BHUMAHWE KJTMEHTA Ha BaxHOCTb npa-
BWUITbHOW Y rPaMOTHOM NyckoHanagku CUCTEMbI.

B npouecce 3anycka cucTtembl LIeHTPasibHOro KoHOu-
LUMOHNPOBAHWSA, HEOOXOAMMO MPOU3BOAUTL KOHTPOSIb
napameTpoB paboTbl CUCTEMbI B pPa3HbIX TOYKax.
OpgHo m3 npeumyLlecTB uHBepTOpHbIX KKB cepun
MDCCU-V — BO3MOXHOCTb KOHTPONSi NapameTpoB pa-
60Tbl C NNaTbl ynpasneHus.

[Mpn ncnonb3oBaHMM 605ee NPOCTbIX PELLUEHUIA KOH-
KYPEHTOB BbICOKA BEPOSATHOCTb, YTO [JaHHble Ha
nnarte ynpasfieHns oTobpaxaTbca He 6yayT. B aTom
cnydae pnna uM3MepeHus Temnepatypbl Heobxoau-
MO 6ydeT BOCMONb30BATbCA KOHTAKTHbIM TepMO-
MeTpoMm. [Ona 3aTtoro npupeTcs 4acTu4HO pasobpatb
KKB n 3atpatutb onpefenieHHble YCunust U Bpems
Ha cam npouecc namepeHus, a fobpaTbcs A0 HEKo-
TOpbIX TOYEK, TemMnepaTypy B KOTOPbIX HEOOHXOOAMMO
N3MepUTb, MOPON ObIBAET O4EHb HEMPOCTO. TOSNbKO
npeacTaBb, Y4TO NyCKOHanagka fdenaetcs B aBpasib-
HOM pexume W HefobpOCOBECTHbIE COTPYOHUKM
npeHebperyT KOHTPONEM Temnepatypbl B KaxOou
M3 TOYEK, W rocfie HenpoJosmKuTensHon paboTbl
BbISABATCA MPOGSIEMbI, KOTOPbLIX HE Obl1I0 3aMeTHO
HEBOOPYXEHHbIM B3rNa4OM B Mpouecce TecTOBOro
3anycka. MpupeTtcs Bo3BpaLlaTbCs Ha 0OBLEKT U NPO-
N3BOOMTL NMOBTOPHYIO NMyCKOHanagky o60pynoBaHus ¢
yCcTpaHeHuem Bcex npobnem. A 3To Maso TOro, YTo
noesie4yeT 3a cobon marepuasbHble N BpEMEHHbIE 3a-
TpaTbl, Tak 1 MOXET MNSIOX0 CKal3aTbCsA Ha penyTauuu
KOMMaHuK, KoTopas ocyLlecTBnsna nyckoHanagky.
A [ons KnueHTa 310 03Ha4YaeT NpocTon 060pyHoBaHMA
N HEKOMAPOPTHBIE YCINOBUSA HA OOLEKTE.

B unHeepTopHbix KKB KOHTpOnb napameTpoB pabo-
Tbl MPOWU3BOAUTCH C NnaTbl yrnpaBfieHusi, He Hapo
nonb30oBaTbCAl HWKaAKMM [OMOJIHATENbHbIM 060-
pyAaoBaHueMm, pa3bupaTb HapyXHbIA 670K U Mbl-
TaTbCA [O6paTbCA [0 TPYAHOAOCTYMHbLIX TOYEK.
OTO NO3BONAET YMEHbLUUTL BPEMSA TEXHUYECKOro
06CNyX1BaHMUA UNN MyCKOHanagkMu MUHUMYM Ha 15
MUHYT Ha Kaxgabin KKB. B cnyyae xe Hanuuus Ha
o6bekTe napka KKB (HECKONMbKMX CUCTEM LEHTpasb-
HOr0 KOHAMLMOHMPOBaHUS), Hanpumep, 3 10 egu-
HWL, NpoLiecc rnyckoHananku MOXHo 6yfeT CoKpaTuTb

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

MOHTAX 1 CEPBIC OCYLLECTBJIAKOTCA YAOBHEE

® KOHEUHbIM 33Ka34MK — CHIDKEHNE 38TPaT Ha MyCKOHaNaaKy
v 0BCNYXMBaHYEe 000pya0BaHNS.

* [loapsaHaq opraHn3aLma — «couika 0bopyaoBaHHs.

* MOHTa)XHas 0praH13aLma — NoBbILIEHIE COBCTBEHHOM AOXOAHO-
CTV [CHIDKEHYE BPEMEHHbIX 3aTPaT Ha MOHTaX 0B0pYA0BaHMs).

~——

MUHUMYM Ha 2,5 4aca, a, BO3MOXHO, 1 60nbLUe, rnpu
HEOOHOKPATHBIX U3MEPEHUAX, HEOOXOOAMMbIX Ona [0-
CTUDKEHUS XXeNaeMbIx napameTpoB paboTbl.

Taknum o6pas3om, Bbl6op nHeepTopHbIX KKB MDV no-
3BOJSIUT ObICTPEE OCYLLECTBUTL MycKoHanagky, éna-
rogapsi Y4emy YMEHbLUUTCA CTOMMOCTb paboT, T.K.
nepcoHarsn, OCYyLLeCTBASAILWMIA MyCKOHanagky obopy-
JoBaHus, 6yneT 3af0eiCTBOBaH MeHbLLEe KONMYeCcTBO
BpemMeHn. B KoHe4YHOM uTore, 06bEKT MOXHO OygeT
BBECTM B 9KCMJyaTaunio paHblle K 6bICTpee HavaTb
oKynaTtb CBOMV BOXeHus. [py 60MbLIOM KoMyecTse
KKB v HeogHOKpaTHOM HEO6X0AMMOCTU 3aMepsTh na-
pameTpbl paboTbl B TPYOHOOOCTYMHbIX MecTax, Cokpa-
LLieHWe MnyCcKoHanagoyHbIX paboT MOXET COCTaBUTb
1-2 pabo4mnx gHs.

MYCKOHAJTAOKA KAXKOOIo KKB
BbICTPEE MVHUMYM HA 15 MUHYT!
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05.

Jliobas dopeoHoBass cuUCTeEMa KOHOMLIMOHWPOBaHUS
B MpoLiecce MOHTaxa TpebyeT go3anpasBku. XOpoLUo,
Korga MOHTaX W MycKoHanagky CUCTEMbl BbIMOSHS-
€T OfjHa opraHv3aumsa — Toraa, B npouecce MOHTaxa,
OHa MOXET cobpaTb AaHHble N0 ANnHE U AMameTpam
bpeoHOBbIX Tpacc (OHN HeO06X0aAMMbI AN NPaBUIbHO-
ro pacyeta Konu4ecTsa [o3anpasnisaemMoro xnagareH-
Ta). HO Kak 6bITb, €CNN MOHTaX OCYLLeCTBNANa ogHa
opraHusaums, a nyckoHanagky u gosanpasky cucTe-
Mbl — apyran? Ecnm Tpaccbl HaXoaaTCcsa B 3aLUMTbIX MO-
TONMKax WNn faxe B CTEHax, TO paccymTatb UX OVHY
MOXET ObITb O4EHb NPOGEMATUHHO.

MuKpokoHTponnep mHBepTopHbiXx KKB MDV cepum
MDCCU-V ocyLiecTBAseT NOCTOAHHbIA MOHUTOPWUHI
TEKYLUMX paboymnx napameTpoB, U MOXET OLEHOYHO
onpenenaTtb HeOoCTatoK MNM M36bLITOK XnagareHTa
B CUCTEME, BblaaBas MHGOpMaumio 06 3TOM cneum-
anbHbIMW LMPOBbIMM KOO4AMX Ha nnarte ynpasne-
Hus KKB. 9T0 no3BonseT 6bICTPO OLEHUTL TekyLee

Hepoctar

ol
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XnapgareHta poctato4Ho

Pacckaxu 0 yHKLUMM aBTOMaTUYECKOro MOHUTOPWUHIa U OLLEHKM KOJIMYeCTBa
XJlafareHTa B cuctemax ¢ nHeeptopHbiMu KKb cepumn MDCCU-V

® KOHEUHbI 33Ka3U/K — CHKEHIE 3aTPaT Ha NMyCKOHanaaKy
W 06CNyxMBaHME 0BOPYI0BAHNA, HAIEXXHOCTb 0B0PYA0BaHMS.

* [loapaaHas opraHM3aums — «couiLka» 000pya0BaHNS, CoXpaHe-
HIe DEnyTaLMV HaZIEXHOTO MOCTaBLLMKA.

o MoHTa)XHas OpraHm3aLyg — CoXpaHeHue penyTaLuy HaaexHow
MOHT&)XHOW OpraHm3aLIviA, NOBbILLIEHIE COBCTBEHHON A0XOAHOCTH
(CHV)KEHME BPEMEHHbIX 3aTPAT Ha MOHTaX O@OpyHOBaHV]FI]‘

~———

COCTOSIHME CUCTEMbI U UCNpaBuTb Mpobriemy, noba-
BMB WX ydanuB onpefesieHHoe KOMMYeCcTBO Xnaja-
reHTa (eCTeCTBEHHO, NOKa3aHUA CUCTEMbI O U3ObLITKE
Wnu HegocTaTtke xnagareHTa AOSHKHbI BOCNPUHUMATb-
CA Kak curHan K nepenpoBepke coOpaHHbIX AaHHbIX
0 ONMHax Tpacc U KONMYecTBe 4o3anpasnisemMoro xna-
[areHTa, a He Kak ykasaHue fo6aBuTb MNW yoanuTb
XnafareHT).

N36bITOK




MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

'MOHTAX W CEPBUC OCYLLECTB/IGHOTCA YOOBHEE 1
bbICTPEE, YEM HA ObOPY[10BAHWW QELLEBbIX AHAJIOT OB

06. Pacckaxw o nporpamMme amarHocTuku nHeeptopHbix KKb cepun MDCCU-V

Ecnn TBOM KNMEHT — MOHTaXHaa opraHusauus, pac-
CKaXn 0 nporpamMme AMarHoCTUKU Ofs MHBEPTOPHbLIX
KKB MDV cepum MDCCU-V — MCAC-DIAG-B, koto-
pasi NOMOXEeT Npu NyCKoHanafakKe, a TakXe no3Bo-
NIAT C3KOHOMUTb BpeMs Ha 06CNyXUBaHUU CUCTe-
Mbl M OXBaTUTb 60JIbLLEE KOJINHECTBO CUCTEM MU
06BLEKTOB.

OHa no3Bonger:

B pexvme peanbHOro BpeMeHu OTCnexusartb na-
pamMeTpbl paboTbl CUCTEMbI BO BCEX KITHOYEBbIX
TOYKax;

MNony4yaTb nHopmaumio o paboymx napameTpax B
BM3yanu3vpoBaHHOM BUAE, C NMPUBA3KOM K TOHKaM
XONOAMIIBHOrO KOHTYPA;

Nony4atb NCTOPUIO N3MEeHeHUs NapameTpoB B BUae
rpadonKoB, HarnggHO NoKasbIBAKLNX OUHAMUKY.

o MOHTaXHast 0praH13aLma — noBbILLIeHWe COBCTBEHHON

JIOXOJHOCTY [CHWXEHVE BDEMEHHbIX 3aTpaT Ha NyCKoHanaKy
Win oBeyxvBaHve 06opyaoBaHMa).

Mporpamma OMarHoCTMKM YHUBEpCanbHa, U Takxe
noaxoouT ans padoTbl ¢ OCHOBHbIMM VRF-cucTe-
mamu MDV. lMpuobpeTtas nporpamMmy OAuMH pas,
MOHTaXHasi opraHm3aums nosiy4yaeT MOLLHbIN WH-
CTPYMEHT AMAarHOCTMKM ONA LUMPOKOro cnekTpa
o6opynosaHnsa MDV. Bo3MoXeH ydanéHHbli Mo-
HUTOPWHI pabo4ero CocTosHus 6roka (Yepes3 Ha-
CTPOVIKY yaanéHHoro goctyna K MK).
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(7.

Konguumorepsl MDV o4eHb HagexXHble U npakTuye-
CKW HMKOraa He nomatotcs. Ho ecnu Bce-Takm TBOW No-
Kynartenb 60UTCS, YTO KOHOMLMOHEP CTIOMaeTcs U eMy
NPUAETCs JONroe BpeMs XaaTb PEMOHTa 1 3an4acTten
(a Begb nHeeptopHble KKB — 3T0 He CnnnT-CUCTEMBI,
OT X paboTOCNOCOBHOCTN 3aBUCUT MUKPOKNMMAT, 3a-
4acTylo, LieNoro ataxa Wnn 3aHuns), pacckaxm emy
0 TOM, 4YTO Yy AMUCTPUOLIOTOPA €CTb PervoHasbHble
CKJlaflbl 3arn4yacTen 1 LeHTpasbHbI ckrag 3andyacTen
B Mockse, 6narogapsi 4emy CpoK NOCTaBKuM Heobxoam-
MOW getanu MuHumarneH. [ponssognTens eXerogHo
OTNpaBnseT OUCTPUOLIOTOPY NapTUIO 3anyacTen, u
OHW rof 3a rogoM B M30bITKE €CTb Ha cknage, nos-
TOMY MPO Hann4yne TOW WKW UHOW OeTanin MOXHO He
6€ecrnokonTbCS.

ans obopynosaHuns MDV

Paccka)u nokynaTento 0 HajeXHoW CUCTEMe NOCTaBOK 3anyacTen

(é BbIrO/bl

® KOHEUHbIA 33Ka3UVK — HaIeXHOCTL 060PY10BaHMA

e MoapsaHan opraHn3aLma — «chuiKka» 0bopya0BaHN, CoXpaHe-
HWE PenyTaLyi HaieXHOr0 NOCTaBLLMKA.

 MOHTa)XHaq 0praH13aLys — COXPaHeHe PenyTaLm HaieXxKHOM
MOHT)HOW OpraH13aLmy.

————y

HAMOMHW TMOKVYTATENK, yto MDV - 310 Cc06-
CTBEHHbIV 6peHa Npon3BoanTens, NosTomy npobnema
C 3anyacTsiMu K3-3a 4acToW CMeHbl Npou3BoaUTENS
UCKIIOYeEHa.

[pov3BOANTESb

JvcTprbbioTop

}

PeroHasnbHble cknaabl
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PACCKAXW SAKA3HVKY 0 TOM, KaK BaXXHO KOHTPO-
nMpoBaTb YPOBEHb LUYMa CUCTEMbI LIEHTPasibHOro
KOHOMUMOHMPOBAHUSA HEe TOSIbKO BHYTPU MOMELLEHWS,
HO 1 CHapy>Xu — 0CO6EHHO, eCln OOLEKT PACMONIOXEH
B NJIOTHOW Xunown 3actpovike. [MTOYEMY?

MoToMy 4YTO BHYTPY ochmca Unm TOProBoro LieHTpa:

1. [JocTaTto4HO BbICOKWIA LLIYMOBOW OOH: pa3roBop to-
fen, TenedoHHble 3BOHKM, paboTarollas oprrex-
HMKa/kaccoBble annapartbl/xonogunbHukn. Odwmc
WM TOProBbIN LEHTP OTIMYAETCA OT cnanbHu, rae
Heo6xoOMMO MO MakCUMyMy COKPaTWUTb YPOBEHb

Lyma ans KoM@OopTHOro cHa!

2. O6bI4HO BbICOKME MOTOMKM, 3a KOTOPbIMU CKpbI-
Tbl  BO3[YXOBOAbl CUCTEMbI  BEHTUNAUMM 1
KOHOVLMOHMPOBaHMSI.

C HapyXxHbIMU 6110KaMu gpyras ucropus. Ecnu oHu
YCTaHOBSIEHbl HA Kpbllle OOHO3TAaXHOro marasvHa
W Opyroro CTPOEHWs, psAOoM C KOTOPbIM HaxoasaT-
CS XWnble 30aHns, TO LYM HapYXHbIX 6/I0KOB MOXET
03Ha4aTb OUCKOMMOPT AN cocenen, 0CO6EHHO B HOY-
Hoe Bpems.

B aton cBA3n cHMxXeHne yposHsa wyma KKB cepun
MDCCU-V Ha 4 gb B cpaBHeHUM C 6RvXKanLLMMMN KOH-
KypeHTamu (NpOoV3BOAUTENN, HE UMEIOLLIME B JIMHEWKE
o6opynoBaHusa nHBepTOpPHbIX KKB, BbIHYXAeHbI npea-
naratb B KayecTBe peLLeHns OOpOrocTosilume 610Ku
VRF co cxoxvM hyHKUMOHANOM) SBASETCA CrnaceHu-
eM Ons nogen, nod OKHaMu KOTOPbIX YCTAaHOBMEHbI
KKB. PasHuua B 3 gb BocnpuHuMaeTcs YenoBeue-
CKMM YXOM Kak U3MEeHEeHM1e ypPOBHs LWyMa B 2 pa3a.
O6paTn BHMMaHWe 3akasd4yumka, 4TO MO CPaBHEHUIO C
on/off KKB, pa3Huua B ypoBHe LWyMa faxe 6e3 yveta

22 28

33,5

<75
13 70
@ 65
=
3 60
2 55
2 50
g
245
4
3
30

o O

4 61,5

Xonoaonpon3BoAnTENbHOCTb, KB

= On/off KKB = MDCCU-V

0 45 50 56 67 73 78 85

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

| PACCKAXIA O TOM, 4TO YPOBEHb LLIYMA UHBEPTOPHbIX KKB
CEPWWA MDCCU-V 3HAYUTENBHO HWXE, HEM Y KOHKYPEHTOB

WHBepTopHble KKB MDV cepmn MDCCU-V B 2 pa3a MeHee LUyMHble, YeM KKb
BanKaiLLMX KOHKYPEHTOB B CErMEHTE U B 6 pa3 MeHee LWyMHble, YeM on/off KKb

* KOHEYHbIV 3aKa3unK — OTCYTCTBME Xarnob OT XUTENen Cocel-
CTBYIOLLIEV XWIIOM 3aCTPOMKM.

e [oapsaHan oprann3aLma — «chuika» 0bopyaoBaHNH, CoXpaHe-
Hie PenyTaLmM HaZeXHOro NoCTaBLLMKA.

© MoHTa)XHas OpraHm13aLms — COXpaHeHve penyTaLm HaeXHOM
MOHTaYHOV OpraHm3aLmy.

————y

(PYHKLMN HOYHOrO pexuma (0 HEM Tbl MOXELLUb NPO-
yuTaTb danee) gocturaeT B cpegHem 10 gb(A), yto
penaet uHeeptopHele KKB MDCCU-V npumepHo B 6
pa3 MeHee LUYMHbIMW 1151 HENOBEYECKOro yXa.

3a CYET Yero yganocb AOCTUNHYTb TakKUX nokKasaresnei:
o OG6HOBNEHHas KOHCTPYKLUMA peLleTKu
BEHTUNATOpA.

Hu3koLwwyMHbI DC-1HBEPTOPHBIV ABUraTenb
BEHTUNATOpA.

MpoaBuHYTLIN KOHTPOSb 1 ynpasnexHne KKB.

YBenu4yeHHble KpblibYaTkn BeHTunatopos HB
pasmepoM 750 MM.

AHTUBMOPALIMOHHbIA MOOBEC ABUraTeNs
BEHTURIATOpPA.

LLlymo3aLLmTHBIN KOXYX KOMMNpeccopa.
HW3KOLLYMHbIM KOMMNpeccop.
AHTMBMOPALIMOHHBIN NPOGIUITL KPbINbYaTKM.
3D-amn3arH XonoauibHOro KOHTypa.
TexHonornv nogasneHns pe30HaHCOoB.

BHeLllHWe naHenu TonwmHom 1,2 MM, CHUXEHME
BUGpaLI.

-

T

Ju
|
3

MDCCU-V (Ho4HOI pexum)
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Pacckax)u o ToM, 4Tto B nHBepTopHbIX KKb cepmun MDCCU-V peannsoBaHa
., (PYHKLMS HOYHOrO pexKuMa, KoTopas CHKAeT YPOBEHb LLYMa HapyXXHbIX

6nokos 0 18 ab(A) 0T HOMMHANbHOIO B HOYHOE BPEMSI M MO3BONSET

A0noNHNTEeIbHO 3KOHOMUTb Ha 3NIEKTPO3HEPTA

[aHHasa yHKUMS akTUBMPYETCA C NnaTbl HAPY>KHOro
6noKa (0anH pas, B NpoLiecce NyckoHanagkn cMcTembl)
1 HeobxoaMMa B TeX Cryyasix, Korga psgom ¢ 06beKTOM
PacnosoXeHbl XWUSble 30aHus, a cucTema LeHTpasbHO-
ro koHgunumoHunposaHua ¢ KKB He npekpallaeT cBoto
paboTy B HOYHOE BPEMS (HaNpuUmep, KPYrioCyTOHHbIV
MarasuH, Xunble anapTaMeHTbl, FoCTUHMLA). B Ho4YHOE
BpeMsi ONYCTUMO CHUXEHWE NPOU3BOANTESNIBHOCTH
CUCTEMbI (CHUXAEeTCs KONIMYECTBO TEMNSIONPUTOKOB B
NMOMELLIEHMN, YCTPAHSAETCS CONHEYHas 3acBeTKa), M OHa
MOXET paboTaTb ¢ 60nee HU3KMM YPOBHEM LLyMa.

BkntoyeHne HOYHOro pexwmmMa NPOUCXOANT Mo cneuu-
anbHOMY anropuTmy:

B 6:00 Harpy3ka Ha cucTeMy MUHUMarbHa, HO B TeYe-
HVe OHSl OHA Ha4YMHAaeT NOCTENEHHO YBENNYMBATBLCS.
370 CBA3AHO C:

* VYBeNMYeHeM TEMNOMNPUTOKOB BHYTPU NOMELLEHNS B
Te4yeHne paboyero aHs (pacTéT KoMYecTBO Ntogen
B NMOMELLEeHUK, paboTatloLmx NpnéopoB, KOMIMbIO-
TepoB 1 np.)

* PocTom Temnepatypbl Ha ynuue U C yBENTMYEHNEM
COMHEYHON 3aCBETKM, KOrAa COMHLE Ha4MHaeT cae-
TUTb B OKHO M HarpeeaTtb BO34yX B MOMELLEHNN.

ag BbIFO/bI
® KOHEUHbI/ 3aKa3unk — OTCYTCTBME Kanob oT xwTenen coce-

CTBYIOLLEN W0 33CTPOVIKN.

e [loapsaHas oprann3aLma — «chuiika» 0bopya0BaHNH, COXpaHe-
Hie penyTaLM HaZeXHOro NoCTaBLLMK.

® MoHTaXHas OpraH13aLmd — CoxpaHeHve penyTaLmy HadexHom
MOHTaYHOV OpraHm3aLmm.

————y

K 14:00 Harpyska gocturaet cBoero makcumymal [a-
fee Harpyska Ha CUCTeMY Ha4MHaeT MOCTENEHHO CHU-
xatbcest, u okono 20:00 (nnm 22:00, B 3aBUCUMOCTU OT
YCINOBUI 1 BbIGPaHHbIX HACTPOEK) JOCTUraeT 3HA4EHUN,
npuv KOTOPbIX CUCTEMA MOXET NEepexoanTb B HOYHON
pexum paboTbl. C 3TOr0 MOMEHTA, YPOBEHb LUymMa U
npoussoguTensHocTb KKB 6yayT orpaHunyeHsl Ha 10
nnm 12 yacos (B 3aBUCUMOCTU OT BbIGPAHHBIX HACTPO-
€K), YTO MO3BONUT 06ECMEUNTb XUTENAM BNN3NEXaLLMX
[OMOB M rOCTUHUL, KOMGPOPTHbIE YCINOBUS A5 CHA, a
Bnagernbuy o6bekTa — LOMNOHUTENbHY0 3KOHOMUIO
SMEKTPOIHEPTUN.

NHeepTopHble KKB cepun MDCCU-V nmeroT 8 ypoBHEN HACTPOMKN HOYHOIO pexuma

(M 3TO TONBKO MO YPOBHIO Lymal):

Pexum
8 nb(A

BenuunHa cHuXxeHus YPOBHSA LUyma Orpan-leHMe npon3BoaUTENIbHOCTU CUCTEMbI

90%

8 45(A)

90%

9 45(A)

85%

80%

75%

65%

55%

45%

-

OBPATU BHUMAHVIE 3aka34uka, 4T0 MUHUMaNbHbIA JOCTYMHbIA YPOBEHD LLIYMa HEKOTOPbIX
KKB cepum MDCCU-V — Bcero 39 ob(A)! 9To cpaBHUMO C YPOBHEM LLyMa B TUXOM OdimCe.

100%

14:00
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MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

| PACCKAXM O TMBKOCTI NOCTPOEHMS CUCTEMbI )
| [PV NOJBOPE KKb CEPYW MDCCU-V N NCNOJTb3YK
370 NMNPEMMYLLECTBO CAM!

MoaynbHble nHBepTopHble KKb cepum MDCCU-V 0bnagatoT rubkocTbio
W yHUBEpCanbHOCTbIO Ha ypoBHe VRF-cucteml o
éé BbIrO/bl

0L

Jlormka nocTpoeHuns cuctembl Ha 6a3e MHBEPTOPHBIX
mogynbHbIx KKB cepun MDCCU-V o4eHb 6nn3ka K no-
ruke noctpoeHus VRF-cucteM n UMeeT HECKOMBbKO KIto-
4eBbIX OCOOEHHOCTEMN: * [loapsoHast opraHM3aLms — BO3MOXHOCTb YNIOKUTECH B Bi0a-

® KOHEUHbIN 33Ka3UMK — COKpalLLle-
H1E KanuTanbHbIX 3aTpaT [TOUHbI
noabop 0bopyaoBaHus).

1. WnsepTopHble KKB cepun MDCCU-V nvetoT wu- KET 3aKa3uvka (Bnarogaps TouHoMy noabopy), 06opyaoBaHie

POKWIA MOZENbHbIV PAL U NOCTaBNATCA B MOLY/S1b-
HOM ucronHeHun. MopgenbHbIN P UHBEPTOPHBIX
KKB cepun MDCCU-V coctout 13 12 mogenen

COOTBETCTBYET TDB@OBaHI/IFIM 3aKa34nKa.

MOHTa)HaqA OpraHM3aLMa —BbICTPbIi 1 NPOCTON MOHTaX
(MpocTas 1 3HaKomas no VRF-cucTemam noruka 0bbeanHeH s
Bnokos).

NPON3BOAUTESNBHOCTLIO OT 22.4 no 85 kBT, 1 oHU
MOrYT 06beMHATLCA B MOAYNb 0 3 WT. Taknm 06-
pa3oM, MakcumanbHas MpPON3BOAUTESNBHOCTL Of-
HOro mMofyns cocraenset go 255 kB!

%
224 28.0 335 40.0 450 50.0 56.0 615 670 73.0 785 85.0kBT

~———

2. MopgknoyeHne nHeepTopHbix KKB K mncnaputensm npuTo4YHbIX YCTAHOBOK OCYLLECTBIISIETCA C MOMOLLbIO
cneumnanbHbIX KOMMNIEKTOB A5 MOAKI0YEHN K NPUTOYHBbIM ycTaHoBKaM — «AHUKZ-V». [Ins KaXgoro KoH-
Typa Kaxgoro ucnaputens ncnonbayetcs cson komnnekt AHUKZ-V. OguH KOMMANEKT No3BONSET MOQKIHO-
YUTb UCNApPUTESb MOLLHOCTBIO 00 56 KBT, a TakXe KOMMNEKTbl MOTYT 06beAMHATECA MeXAY COO0N B MOAYIb
[0 4 WTYK, NO3BOMNASA NOAKMIOYNTE OAHOKOHTYPHBIA MCNnapuTesls MakcMMasibHOM MOLLHOCTLIO J0 224 KBT!

[0 56 KBt

[0 224 kBT

3. K ogHon cucteme (¢ ogHum KKB mnu ¢ Heckonbknmmn KKB, 06beauHeHHbIMM B MOAYIb) MOXHO MOOKIYUTD
OLMH NN HecKonbKo ncnaputenen. MakcmmarnsHoe konu4ectso kKomnnektos AHUKZ-V B ogHon cucteme
MOXET focTuratb 64 Wtyk (ans mogynsa n3 2 KKb cymmapHoin npon3eoauTenbHOCTLI0 OT 112 KBT v Bbilwe) —
TakMmM 06pa3oM, MOXHO MOAKIIOYMTL OT OOHOIr0 UCNAPUTENS 40 HECKONbKUX AECATKOB, NPY 9TOM NpakTu4e-
CKM He BaXKHO, CKOJbKO KOHTYPOB OYAeT Y 3TUX ucnaputenen. [maBHOE — MOMHWUTL, YTO Ha KaX[bI KOHTYP
Hy>XeH cson komnnekt AHUKZ-V un He npe-
BbllLaTb UX 0obLLEee Konn4ectso. bnvxanwias
aHanorusa — BHyTpeHHue 6nokun VRF-cuctemsl,
KOTOPbIX B CUCTEME MOXET ObITb OT OQHOr0 [0
HECKOSbKMX OEeCATKOB.

[0 64 wryK
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Kakune npeunmylLectBa fatT aTu 0cobeHHoCTH:

Mopo6patb KKB cepun MDCCU-V nog ucnaputesis NPUTOYHON YCTaHOBKM OnpefeneHHoM MOLLHOCTA MOX-
HO C OYEHb BbICOKON TOYHOCTbLIO — LLAr MeXAy NPOU3BOAUTENBHOCTBLIO COCEOHNX MOLENEN COKpaLLEH 1 CO-
cTaBnseT Bcero o 6.5 kBT (a nHorga n He 6onblue 5 KBT). 3T0 N03BONAAET CHU3UTb KanutasibHble 3aTpathbl
NPy NOKYMKe CUCTEMbI (HE HYXHO 6ydeT MokynaTb nepepasMepeHHy0 MOAENb) U NOBbICUTb HAAEXHOCTb
BCel cuctembl (pekomeHayemas pasHuua nponssogutensHocten KKb n ncnapurens — He 6onee 10%, Tak
cuctema bygeTt paboTaTb MakCUMasibHO HAAEXHO N APEKTUBHO).

-

. L§

[ns cpaBHeHUs, war Mexay Npou3BOAMTENBHOCTAMM cocenHux Mmogenewn on/off KKB HEKOTOPbIX KOHKY-
peHToB cocTaBnsfeT 20-30, a To 1 Bce 50 KBT. YunTbiBag pekoMeHgaumm nponssoamrtenen nogoupats KKb
K cnaputesio ¢ pasHuuen He 6onee 10%, 9TO MOXET NPMBECTU Aaxe K NOSTHOMY OTCYTCTBUIO BO3MOXHOCTM
nogo6pats nopgxomawwmn KKb nnm 6eictpomy Beixogy KKB 13 cTposi npy rHopMpoBaHmMm 3Toro npasuna.

NHeepTopHble MoaynbHble KKB cepun MDCCU-V MOXHO 1crnonb3oBaTth Aaxe A5 OQHOKOHTYPHbIX Ucna-
puTenen Npon3BoanTeNbLHOCTLIO 6onee 85 KBT. [1ns 3atoro Heo6xoammo 6yaeT 06beauHUTbL HecKonbko KKB
B MOAYMb (MakcumarnsHo fo 3 Wryk, Ao 255 kBT). bnarogaps He6onbLUIOMy LIary Mexzay npov3BoauTenbHO-
CTAMW COCeHNX Mofenen, ToYHOCTb nofgoopa KKB ans 60nbLumnx ncnaputenein Toxe 6yaeT 04eHb BbICOKOWM
(Beab 06beauHATL B MOZYSb MOXHO Kakue yrogHo KKB, HUKakux orpaHnyeHunin HeT). [Mpu 3ToM KOMMNIEKTbI
AHUKZ-V Takxe o06beguHsaoTCcs B Mogynb (8o 4 wT, 0o 224 kBr).

[na cpaBHeHus, BblcokonpounadsoauTesibHble Mofenv KKB 60bLLMHCTBA KOHKYPEHTOB NpefcTaBeHbl TONbKO
B KAKOM-TO OHOM WCMOSTHEHUN — ABYXKOHTYPHOM WS OQHOKOHTYPHOM. Npon3BoanTen KpanHe HeraTuBHO
OTHOCATCA K nogksoyeHnio ncnaputenen n KKb ¢ HecosnagaroLmMM YACIIOM KOHTYPOB M faxe MOryT fin-
watb 3a 370 rapaHTun. C nueeptopHbiMn KKBE MDV cepun MDCCU-V Takon npo6nembl He 6ygeT — 41cio
KOHTYPOB NofabupaeTcs B 3aBUCMMOCTU OT HEOO6XOAUMOCTU U LIeNecoobpasHoCTU, N PEryINPYETCS TONbKO
yncnom komnnektos AHUKZ-V.

K ogHoi cucteme Ha 6a3e uMHBepTOpHbIX MogynbHbiX KKB MDV cepun MDCCU-V MOXHO NOAKMHO4YUTb
HECKONbKO UcrnapuTenen pasHo MOLLHOCTU U C Pa3HbIM YMCIIOM KOHTYPOB — BCE 3aBUCUT TONbKO OT TPebo-
BaHW 3aKas4mka. &

II ; II
__:']-_.d o i3

L -

NHeepTopHble nnu on/off KKB 60nbLUMHCTBA KOHKYPEHTOB Noapa3ymeBaroT paboTy TOMbKO C OQHON Npu-
TOYHOM YCTAHOBKOW W OQHMM mcnaputenem (O4HO- Unv OBYXKOHTYPHbIM). Takum o6pasom, obecnedeHune
OXJTaXXAEHNEM HECKOJIbKMUX MPUTOYHbLIX YCTAHOBOK TOYHO NOTPebyeT YCTaHOBKMN HECKONbKMX OTaesbHbIX KKB.
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Kak Tbl yxe noHsan u3 nyHkrta V.01 (ctpaHuua 56),
KOMMNAEKTb! 4151 MOAKIIIOYEHNS K UCNApUTENaM MPU- o Koneunbiii 33KA3UMK —
TO4YHbIX ycTaHoBoK AHUKZ-V — 310 0CHOBHOE npome-
XYTOYHOE YCTPOMNCTBO MeXAY NPUTOYHON YCTaHOBKOW
1 nueepTopHbiMn KKB cepun MDCCU-V. Y10 Xe oH 13
cebsa npencrasnseT?

Komnnekt AHUKZ — 310 Habop 9neKTPOHHbIX mnar, Tep-
mMogaTtymkoB n OPB, 0CHOBHbIMW 3a4a4amm KOTOPOro

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW O TMBKOCTW NOCTPOEHWUA CUCTEMDI
NPU TNOABOPE KKb CEPUWA MDCCU-V UK UCTONb3YK
370 MNPEMMYLLECTBO CAM!

02 KoMnnekTbl 419 NOAKKYEHUS K UCNAPUTENSAM NPUTOYHbIX YCTaHOBOK
AHUKZ-V - rnbkoe v yH1BepcasibHOe peLleHmne

COKPALLEHNE KamnnTallbHbIX 3aTpar.

* [loapsaHas opraHv3aums —rvibkui 1 BbicTpbii noadop,
BO3MOXXHOCTb YIOXKMTHCA B BIOKET 3aKa3umKa.

e MOHTa)XHaA OpraHM3aLma —BbICTPbI 1 MPOCTON
MOHTaX.

ABNAOTCA: oo

MonyyeHne ynpaenatooLLMX CUrHaNOB OT CUCTEMbI

aBTOMAaTWKM NPUTOYHON YCTAHOBKM N UX MHTEprpe-

Tauus B MHpopmaLuuto, kotopas 6yaeT NOHATHA CMCTEME aBTOMAaTUKU MHBEPTOPHbIX KKB;

YnpaBneHve NOTOKOM xflagareHTa ¢ noMoLLbio IPB — aneKTPOHHOr0 perynmpyoLLero BEHTUIA — OCHOBHOIO
YCTPOMCTBA, KOTOPOE 0becneynBaeT gpoccenmposanne noctynatwollero ot KKb xnagareHTa n perynmpoBky
€ro pacxofa 4epes ucnaputenb NPUTOHHON YCTAHOBKW;

C60p v oTNpaBKa AaHHbIX cucTeme aBToMaTukm nHBeptopHoro KKB — 0 Temnepatype Bo3gyxa Ha ucnapw-
Tene, yrne otkpbiTMa OPB u T.4.;

YCTPOMCTBO NOCTaBNAETCA B COope, TPEOYET TONMLKO HACTPOWKM NepeksoyaTesis MOLWHOCTU B COOTBETCTBUN
C NPOV3BOANTENIBHOCTBIO MCMAapUTENS MPUTOYHOM YCTAHOBKM, MOLKIHOYEHNS CUTHASBbHBIX JIMHUIA 1 (DPEOHOBbIX
Tpy6, a Takxe pasMeLLieHnsa TepMOodaTUMKOB. BbICTPbIA M MPOCTON MOHTaX NMO3BOMAET YMEHbLUWUTL KONIMYECTBO
BO3MOXHbIX OLLMOOK.

QJIEKTPOHHagda nnata

KOMMJNEeKT

TEepMoJaTUNKoB
OPB - aneKTpoHHbI
pacLUMPUTENbHBIA BEHTUIb

Kakue npeumyLiectsa umeet komnnekt AHUKZ-V?

Knemmbl ansa curHana 0-10B oT npuToYHON yCTaHOBKM — A9 ynpaBfieHns Npou3BOAUTENbHOCTBIO UHBEP-
TopHoro KKbB.

Insa Toro, 4to6bl MHBEPTOPHLIM KKB 3Har, Kakyto UMEHHO NPO3BOOUTENBHOCTE HEOOXOONMO 06ecneYnTb
B [aHHbIN MOMEHT, KOMMJIEKT aBTOMAaTUKM NMPUTOYHOW YCTAHOBKM OOMKEH CHOpMUPOBaTh YNpaBisioLLmi
curHan 0-10 B. Ecnv nputodHas ycTaHoBKa nocbinaeT curHan 9B — 310 o3HavaeT, 4to KKB gomnxeH pa6o-
Tatb Ha 90% cBoen npousBoauTesibHOCTH, ecnin 5B — Ha 50% u Tak panee. Takum 06pa3om, aBToMaTuka
MPUTOYHOW YCTAHOBKM, KOTOpas CaMOCTOATENbHO OTCMEXMBaET TeMMnepaTtypy BXoAsLLEro U nogasaemoro
B MOMELLeHMsA BO3AyXa, MOCbINAaeT TOHYHYO MHpopmaLmio nieseptopHomy KKB, ¢ Kakon npovnssoamTensHo-
CTb eMY HY>XXHO paboTarb;
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* B HekoTtopbix cny4asax komnnekT AHUKZ-V moxeT BbICTynartb B BUAE MOSIHOLEHHOW CUCTEMbI aBTOMATUKM
L5 NPUTOYHON YCTaHOBKM, OTCNEXMBas BECb KOMNIIEKC HEOOXOANMBIX NapaMeTPOB W yrpaBsfa CKOPOCTLIO

BEHTUNATOPA MPUTOYHOMN YCTaHOBKM.

AHUKZ-V - cnoxHoe 1 NosIHOLeHHOEe YCTPOMUCTBO, KOTOPOE MOXET 3aMEHUTb CO60M KOMMJIEKT aBTOMa-
TUKU ANa HE60NbLUMX NPUTOUHbIX YCTAHOBOK (OCHOBHOE OrpaHnyYeHne — MakcMmanbHbIA [ONYyCTUMBIA TOK
ynpaensemMbiX BEHTUNATOPOB MPUTOYHON YCTAHOBKMN He [OMKeH npesbiwaTth 3.5A ans mogenen AHUKZ-V00
n AHUKZ-VO1 n 15A gna mogenen AHUKZ-V02 n AHUKZ-V03). Ncnonb3osaHne komnnektos AHUKZ-V
B Ka4eCTBe aBTOMAaTUKM NPUTOYHOM YCTAaHOBKM NMO3BOJSIUT CHU3UTL KanuTarbHble 3aTpaThl A5 3akasyvka

1 YyNPOCTUTbL CUCTEMY YNpPaBNEHMS.

03. BbiCOKMe JonycTuMble ANNHBI TpacC U nepenaabl BbICOT

NHeepTtopHble KKB cepun MDCCU-V obnapatot ogHu-
MW U3 CaMblX BbICOKUX 3HAYEHWI MO AnMHaM Tpacc 1
nepenagam BbICOT CPean KOHKYPEHTOB.

Pacckaxwu, 4to nHseptopHble KKB mMoryT 6bITh ycTa-
HOBIeHbI Ha yoaneHun 0o 200 MeTpoB OT UcnapuTens
NPUTOYHOM YCTaHOBKM. MakcumarnbHbI nepenag Bbl-
cotbl Mmexay KKB n ucnapurenem MoxeTt COCTaBnsATb
[0 90(110) meTpoB — 3710 60nee 30 TMNOBLIX ATaxeMn!

MakcumarnbHaa cymmapHas gnuHa Tpacchl B cucteme
MoxeT gocturatb 1000 MeTpoB, a MakcumasbHas oam-
Ha Tpaccbl OT NepBoro paseeteutens — 0o 90 MeTpoB,
Taknum o6pasom, KKBE MOXHO pasMecTuTb Ha 60S1bLLOM
PacCTOSHUM OT MPUTOYHBIX YCTAHOBOK, [aXe eCfiv OHU
obecneymBaroT nogadvy CBexXero Bo3ayxa Ansa pasHbiX

ED

30

www.mdv-aircond.ru

® 33Ka3UVIK — CHVXEHME Karnu-
TaJlbHbIX 3aTPaT 1 3aTpaT Ha
MOHTa)X CUCTEMbI.

e [lofipsiaHas opraHu3aLms — onTManbHoe peLeHme be3
NULLIHVX 38TPAT, 000pyA0BaHUE COOTBETCTBYET CaMbIM CTPOMMM
TpebOBaHMAM 3aKa3uMKa\NpoeKTa.

® MOHTa)Has 0praHm13aLmg — NoBbILLIEHWE COBCTBEHHON
JIOXOHOCTW.

————y

yacTew 30aHVs U HaXOOATCA Ha yaaneHun gpyr ot gpyra
(ecnm Heo6Xx0ANMO 06BEANHUTL HECKOSBKO MPUTOYHBIX
YCTaHOBOK B OfHY CUCTEMY).

1000m o6Llas anuHa Tpyb (dhakTnyeckas)
175mM  akTyanbHas gnuHa Tpy6 mexay KKB n ncnaputenem
- 3KBMBaneHTHas anuHa Tpy6 mexay KKb

"' 1 ucnaputenem
gom MakcumanbHbIV nepenapg rno soicote KKB
(10™) 1y ycnaputenem
§ MakcMmaribHoe pacCTosHWe Mexay nepBbIM

M

pasBeTBUTENEM M CaMbIM JanbHUM UCNapUTenem

% MakcumasbHbI nepenag no BeiCoTe MeXAy

M

necnapuTenamm



04 PaboTa B pexxume «T0/IbKO X0/101»

O6b14HO KKB ons 60nbLunx LeHTpanbHbIX KOHAMLMOHE-
POB MCMOMb3YKTCH TONBKO B PEXUME OXSIaXOEHUS — 3TO
CBSI3aHO C TEM, YTO AN pexuma Harpesa 6onee Bbl-
rogHO MOXET 6bITb MCMONb30BaTb LEHTPanM30BaHHbIe
CMCTEMbI Mogayn Tenna.

NmeHHo noatomy nHeepTopHble KKB cepumn MDCCU-V
OCHaLLIEHbI XONOANbHBIM KOHTYPOM C BO3MOXHOCTbIO
paboTbl TONbKO B PEXMME OXNaXKAEHMS — 3TO NO3BONN-
N0 CHU3UTb CTOMMOCTb KOMMOHEHTOB M HE YO0pPOXaTb
CUCTEMY HEHYXXHbIM PEXUMOM Harpesa.

05.

[MpouunTaB 6OMbLUYIO YaCTb KHUTMK, Tbl YK€ HABEPHS-
Ka 3ameTun, kak MHoro TEXHYECKIUX PELLEHNN
npounssoauTenb BHeapwn B MHBepTopHble KKB cepum
MDCCU-V ans noBbILLEHUst HAOEeXHOCTU U CTabunb-
HOCTWU paboTbl CUCTEMBI, @ TaKXe A7 NOBbILLEHNS ee
3HeproadekTMBHOCTU. Ecnu Thl ycrien nogsabbITe, TO
oceexu B namatu pasgens |, Il, Il aTon kHurn.

Bce ot TexHuyeckune peweHns (G-ob6pasHblil yBenu-
YeHHbIN TENI00OMEHHNK-KOHOEeHCaTop; OXaXaaembln
XnagareHToM pagnaTop 3N1EKTPOHHbIX KOMMOHEHTOB;
cuctema EMS (cuctema ynpaeneHust aHepronoTtpebne-
HWEM) ¥ T.4.) NOMUMO HENOCPEACTBEHHOIO YNy4LLEHNS
YK€ ONMCaHHbIX XapakTEPUCTUK, NpMaaloT cucteMam Ha
6a3e nHeepTopHbIX KKB cepmmn MDCCU-V u ewe ogHO
0OYeHb BaXXHOE MPENMYLLECTBO — LLUMPOKUIA paboyunii
AnanasoH Temnepartyp Hapy>XHOro Bo3gyxa.
NuBepTopHble KKB moryT akcnnyaTtupoBsaTbCsl A0
Temnepartypbl +55°C, KoTopas HepeaKo MOXET BO3-
HVKaTb Ha KPOBSe 34aHWs B XXapKune OHN faxe B Cpef-
Hen rnonoce Poccun — ckasbiBaeTCs CUIMbHbLIV NPAMON
HarpeB caMoWn KpPOBNWU U, KOHEYHO, paboTa 6JI0KOB,
KOTOPble BbIOPACHIBAKOT TEMMO B OKPYXXaKLLIMA BO3AYX.

OXJTAXXOEHNE
-15°C
|I ] ]

55°C

>

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW O TMBKOCTW NOCTPOEHWUA CUCTEMDI
NPU TNOABOPE KKb CEPUWA MDCCU-V UK UCTONb3YK
370 MNPEMMYLLECTBO CAM!

bIrGlb

® 33Ka3uMK — CHVXKEHME KanuTalbHbIX 3aTpar.
e [loapsaHas opraHM3aLing — BO3MOXHOCTb YIOXKNTLCH

B DIOMDKET 3aKa3umKa.

————y

BCTpOEHHbIN HU3KOTEMMEPATYPHbIA KOMMAEKT
W LUMPOKMK TeMMNepaTypHbIi AnanasoH

® 33Ka3umK — HadexHoe oﬁopyuosaHme, CH/XEHNME
KarnTasbHbIX 3aTPaT, COOTBETCTBME TDGGOBHHVIHM

* MoapsaHan opraHn3aLma — tullka, 0bopynoBaHue
COOTBETCTBYET CaMblM CTPOrMM TPEDOBAHMAM 3aKa3uMKa\
MPOeKTa.

S —

FO/Ibl

Takxe cToUT 06paTUTb BHUMAHME U HA HUXKHIOIO
TemneparypHyio rpaHuny —15°C.

YacTo y 3aKa3ymka MOXeT BO3HUKHYTb HEOOXOAMMOCTb
akcnnyataumn KKB npu OBOMIbHO HU3KUX TeMMepaTy-
pax okpyxatoLen cpefibl — 06bIYHO 9TO HEOHXOAMMO,
Korga B CUCTEME BEHTUNALMM UCMOMb3YeTCs 3Ha4u-
TeslbHOEe KOMHECTBO PELMPKYNALMOHHOIO (T.€. B3ATOrO
13 NOMeLLEeHU) Bo3ayxa. B aTom cnyyae konnyectso
NMPUTOYHOro BO3yxa C HU3KOW TeMrepaTypon pesko
yMeHbLLAT, 1 paboTatb npuxogutcs yxe KKB, ox-
naxnpas peumpKynaunMoHHbIi Bo3ayx. lNMponssoguTens
BHeapwn* B nHBepTopHble KKB MDV cepun MDCCU-V
HWU3KOTeMMepaTypHbIA KOMMIEKT, KOTOPbIN MO3BONSAET
UM paboTaTtb B pexume oxnaxaeHuns no —15°C 6e3
[OMOJTHUTENbHOrO 060pyaoBaHNSA, B TO BpEMS Kak
CTaHOapTHbIN TeMNepaTypHbIA AnanasoH aHanorny-
HbIX MHBEPTOPHbLIX KKB KOHKYPEHTOB B Ny4LLEM Cryyae
cocTtaBnseT oT +10 go +45°C 6e3 OononHUTENbHOro
o6opynoeaHus 1 ot 0 go +45°C ¢ ycrnosnemM yCTaHOBKM
HU3KOTEMMEePATYPHOro KOMMEKTa 3a JOMONHUTESbHYIO
CTOUMOCTb.

*®yHkuma npeactaeneHa B KKB cepun MDCCU-V, HauuHas co 2 nonyrogus 2020 roga. Hanvune gaHHom dhyHKLMK B Ballem 060pyA0BaHNN YTOUHSANTE

B MOMEHT NP1oBpeTEHNS.
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6.

PACCKAXW KJTMEHTY, 4to, 6narogaps npumeHe-
HUIO BEHTUNATOPOB C HamnopoM 40 [1a, nHeepTopHbIE
KKB cepun MDCCU-V MOXHO ycTaHaBnvMBaThb faxe
B COBPEMEHHbIX XWJbIX 3[aHUSIX C MOBbILLIEHHbIMU
Tpe6oBaHuaAMM K ochopmneHuto chacapos. Hapyx-
Hble 6J10KM NpY 3TOM pasMeLLalTcs 3a cneuunanbHbl-
MW [eKopaTVBHbIMU pelueTkamu, a Ternnblil BO3ayX
BblGpacbIBaeTCsA MPSMO CKBO3b HUX, U Takoe pa3me-
LLleHMEe He BINSET Ha CTabunbHOCTbL UX paboThbl, MPo-
N3BOANTENBLHOCTb BCEWN CUCTEMbI UM CPOK CIYXObI.

KKBb cepun MDCCU-V - 40 MNa

Kpome Toro, noBbILLeHHbIN Hamnop BeHTUnaTopoB KKB
6yneT noneseH 1 Npu o6bIMHOM pasMeLLeHUn HapyX-
HbIX G/IOKOB Ha KpoBre 3gaHua — Bedb Takue 40-MNa-
CKalibHble BEHTUNATOPbLI CMOCO6HBLI BbIGPAChIBATH
MOTOK ropsi4yero Bo3fyxa fanblue, 4em CTaHfgapTHble
O-MackanbHble, a, 3Ha4UT, TemnepaTypa BO3gyxa
BOKPYr HapyXHoro 6roka OyLeT HVWXe, U ero SHep-
rornotpe6rieHne CHU3NUTCS (3TO MPOUCXOAMUT NOTOMY,

0l

www.mdv-aircond.ru

BbiCOKOe cTaTuyecKkoe AaBJIeHUE BEHTUIATOPOB HapYyXHbIX bnokos

® 33Ka3u4vK — COOTBETCTBME TDBGOBE}HMFIM, CHXEHME
3KCNJyaTalUMOHHbBIX 3aTPaT.

e [loapaaHas opraHM3auns — «chvLLka» 0Bopya0BaHNS,
0DOpY/I0BaHME COOTBETCTBYET CaMbIM CTPOMVM TDEBOBAHUSM
3aKa3umMKa\npoekTa.

~———

YTO C POCTOM TemrnepaTypbl OKpyXatoLLlero Bosayxa,
cucTemMe TpydHee «MNepeHOCUTb» Tenno OT BO3ayxa
BHYTPU MOMELLEHUI K Hapy>XHOMY BO3LYyXY, U emy
NPUXOAUTCA TPATUTb Ha 3TO G6ONbLUE 3IEKTPOIHEPTUN.
YeM HuXe Temnepartypa Bo3gyxa BOKPYr Hapy»XHOro
610Ka, TEM MeHblUe 3NeKTPOSHeprun oH Byaet Tpa-
TUTb 1 TEM BblILLE BYAET ero aHeproadPEKTUBHOCTb).

i
[T

I
I
\



MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW Ob YAOBCTBE YNPABJIEHWA 1 110J1b30BAHUA
WHBEPTOPHbIMW KKb CEPIW MDCCU-V

Pacckaxu 06 ynobcTBe cucTeM AMCNeTYepu3aUmm

W LeHTPaNbHOro ynpasieHus 1 0 BOSMOXHOCTM MHTErpaLmm
i KKB MDV B pa3nnuHble cucTembl OMCMNETYepU3aLmm.

— =

U]. JncneTtyepmsaumns (CTOPOHHNE CUCTEMbI)

[ducnetyepmusaums — 3TO OMCTaHUMOHHOE ynpasne-
H/ME N KOHTPOJb BCEN CUCTEMbI KOHOULMOHMPOBAaHUS
M3 MyHKTa ynpaBfieHnsi, KOTOPbIA MOXET HaxoguTb-
CA Jaxe 3a npegenamum o6bekTa KOHAULMOHMPOBA-
HuA. O6bIYHO cucTema aucneTyepusannm CoCTouT U3
creumanbHOro KOMnbloTepa ¢ NporpaMMHbIM obecne-
YeHMEM (CYLLEeCTBYIOT pa3Hble CUCTEMbI — Hanpumvep,
BACnet, Modbus, Lonworks 1 T.4.) 1 NpOMeXyTO4YHOrO
Ln03a-nHTepnpetaTopa KoMaHg (HyXeH, 4Tobbl ne-
pekoaupoBaTtb KOMaHabl CUCTEMbI AUCneTYepu3aLm
B KOMaHfbl, MOHATHbIE CUCTEME KOHAMLNOHNPOBAHNUS).

OpraHusauusi aucnetyepusaumm HeceT B cebe He-
CKOJbKO PasfivyHbIX BbIrO[.

Ing vero HY>XHa aucneTtyepusauna’?

* Yno6CcTBO UCNONb30BaHUSA (CHUXEHUE U3aepXeK).
Bce ynpaeneHve npom3BoguTCs U3 OOHOM TOYKK, YTO
MO3BOSISIET OMepaTMBHO pearnpoBaTb Ha U3MEHEHWE
TENIONPUTOKOB, BKIOYATb U BbIKMIOYaTb KOHAULIN-
OHUPOBAHWE Y BEHTUNAUMIO LIENbIX MOMELLLEHWI 0f-
How KHonkow. CrucTema He 6ygdeT paboTaTb BNyCTYIO
HU MUHYTBI!

o OTcnexusaHue COCTOAHUS CUCTEMbBI B peasibHOM
BpeMeHu (OTCYTCTBME Xanob nonb3oBarenen).Bce
OLUMOKW MM HEUCNPABHOCTM CUCTEMbI CPa3Y BbIBO-
LSATCA Ha 9KpaH KOMMboTepa gucneTtyepa, 1 cepBuc-
Hasa 6puraga MOXeT ObITb HanpaBsseHa Ha ycTpaHe-
HVe NpobneMbI eLLe A0 0bpaLLleHns MoNb30BaTeNew;

» ABTOMaTM3auus (CHMXEHUe usgepxxek). icnonb-
30BaHMe CUCTeMbl gucneTyepusauum no3sonsaet
yBA3aTb MexXay CO60M MHOXECTBO MHXEHEPHbIX
CUCTEM 3[aHUS:

v CucTemy UeHTpanbHOM BEHTUAALNN U KOHAN-
LVMOHMPOBAHMUA NIErko MOXHO yBA3aTb C CUCTe-
MOW MECTHOr0 KOHAUUNOHMpoBaHus. Cuctema
LieHTpanbHOW BEHTUNALMN HAcTpoeHa Ha +25°C,
W Nogsam B onpefenieHHoM noMeLLeHnn CrmLu-
KOM XapKko? MOXHO aBTOMaTU4YeCKN HACTPOUTb

® 3aKa3unK — KomdopT v yaobeTBo

@ BbIfO/bl
3KCrnyatauim 414 nosib30BaTesid;

CHVDKEHIE SKCTIyaTaLMOHHbIX 3aTPaT; COOTBETCTBMUE
TpeboBaHMAM 3aKOHOAATENLCTBA (MHTErpaLms C CUCTEMON
MNOXapHOW CYrHaM3aLm); COOTBETCTBUE TPEOOBaHMAM
MPOEKTa/3aKa3umKa.

e [loapsiaHas OpraHu3aLns — «CULLIKa» 118 3aKa3UMKa;
COOTBETCTBYME TPEbOBaHWIM NPOEKTa/3aKa3umKa.

————

Temneparypy AOBOAYMKOB (Hanpumep, BHYTPEH-
HMx 6nokoB VRF-cuctembl unun haHKomnos) Ha
LOMNONHUTENBHOE OXJaXAEHME C MOMOLLbIO eau-
HOW CMCTeMbI AMcrneTyepmsanmnn.

v Cuctema CKVY[ (koHTpons u yyeTa focTtyna B
NoMeLLeHMs) coobLLmIa 0 TOM, HYTO NOCneaHnin
COTPYAHWUK NOKUHYN nomeLleHne ogmca? MoxHo
OTKIMOYUTb KOHOMLMOHMPOBAHWE B 3TOM OTAENb-
HOM MOMeLLIeHUMN.

v' Bnepeau anMHHbIe BbIxogHble? MOXHO HACTpoUTb
aBTOMAaTM4eCKOe BbIKMOHYEHNE CUCTEMBI Nepen
HMMMU, 4TOObI OHa He paboTana BnycTyo.

v COTPYOHVIKM MPUXOAAT M XanytTcs Ha TO, YTO
B NMOMELLEHUN C yTpa XONOAHO (MK XapKo) n
pa6oTtaTb HekoMopTHO? CHMXKEHME NX pabo-
TOCNOCOGHOCTUN NPUBEAET K NageHuo Npnobinm
KOMMNaHun (CM. NoApPO6HbIA pacHeT B aprymMeH-
Te 1.01, cTp. 24), HO 3TOro MOXHO M36exaTb,
HacCTPOMB paHHUI 3anyCK CUCTEMbI KOHAMLIMO-
HMPOBAaHMSA C MOMOLLIbIO TMOKOro pacnucaHus B
cucTeMe gucnetyepusaumnn.

+ BbinonHeHue Tpe6oBaHUI 3aKOHOAATENbLCTBA.

Mo poccuiickum HopMaMm, rnpu cpabaTbiBaHUN CU-
CTeMbl NpeaynpexneHns 0 BO3SHUMKHOBEHUM MO-
Xapa, OOSKHbl OTKMo4YaTbes (Mnu, Hao6opoT,
BKJ10YATbCA) HEKOTOPbIE MHXEHEPHbIE CUCTEMBI
3paHus. MNprMeHNTENbHO K CUCTEMaM LiEHTPanbHOro
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KOHOMLMOHMPOBAHMA U BEHTUNALMM, cpabaTbiBa-
HMS CUCTEMbI NpeaynpeXaeHns 0 NoXape OOMKHO
NPUBOAUTL K UX MOSTHOMY OTKITIOHEHUIO ANs NpedoT-
BpaLLeHNsi NOCTYMNNEeHNs CBEXEro BO3ayXa K MecTy
rOpPeHNst 1 pacnpocTpaHeH s NPOaYKTOB rOPEHUS.
VMcnonb3oBaHne eguHOM CUCTEMbI AMCNETYEPM3A-
UMM No3BONSET yBA3aTb NOCTYMNNEHME curHana ot
CUCTEMbI NPeaynpPeXaeHns C NOSHbIM OTKITIOYEHNEM
CUCTEMbI BEHTUNALMN N KOHONLMOHUPOBAHUSI.

[penMyLLeCTBa OpraHM3aLlum aMcneTyepusaLnm
KKb MDV:

MpocToTa U yao6CTBO (CHMXXEHUE U3[EepPXKEK,
yAoBNeTBOpeHue TpeboBaHMN npoekTa). [ns
opraHuMsauum cMcTeMbl gucrneTyepusanmmn nHeep-
TopHbIX KKB cepun MDCCU-V gocTtato4Ho 6ygeTt
N JOKYMUTb LLMKO3-MHTEPNpEeTaToOp KOMaHa s
onpefeneHHon CUCTeEMbI gucneTyepmnsanmm 1 npo-
rpammHoe obecneyeHue (NokKynaeTcs OTAeNbHO).
OpraHunzoBaTb gucneT4epm3aLmio UHBEPTOPHbIX
KKB cepvn MDCCU-V MOXHO 1 Ha y>Xe& CMOHTU-

pOBaHHOM 1 paboTatoLLiert CUCTEME, NMOCKOSbKY He
TpebyeTca MeHATb NnaThl ynpaBfieHua HapyXXHbIX
6T0KOB M KOMMeKkToB noakntodeHna AHUKZ-V.

LLinpokui BbI6Op (CHUXEHUE U3aepXKeK, YAOB-
nersopeHue Tpe6osaHuih npoekTa). Kopnopauus
Midea Group BbINyCKaeT LLUMPOKNIA CNEKTP LUO30B
L1151 BCEX pacnpoCTpaHeHHbIX CUCTEM aucneTyepusa-
LMK, 3aKa3uuKy He NpuaeTcs 3aKkasbiBaTb paspaboT-
Ky HOBOrO NMpOrpamMHOro o6ecrneyeHns, BOCTaTo4HO
KynuUTb LUM03 4119 ONpedeneHHOM CUCTEMBI.

BACnet
Modbus
Lonworks
KNX

MpsiMoe ynpaeneHue Yepes MHTEPHET

RN NN

CobcTBeHHas cuctema gucnetdepusaumm IMM
(Intelligent Manager of Midea) — 06 aToi cucteme
Tbl CMOXELLb NPOYMTaTh HyTb HUXE.

YnpaesieHue cucTeMamMm 0HOro 06bekTa

YnpaBneHue cucTeMaMn HECKOJIbKMX 0BbEKTOB U3 eIMHOr0 LieHTpa

03



PACCKAXXW o cucteme nutennektyansHoro MDV IMM
(Intelligent Manager of Midea)

Y10 310 Takoe?

Cuctema uHTerpanbHoro ynpasneHus MDV IMM
Pro — 310 «kopo604HOE» peLleHne ans opraHMsaunm
NPOABUHYTOW AucneT4epu3anmmn CUcTemMbl KOHAULIMO-
HMpoBaHus Ha o6bekTe. Cuctema gucnetyepusannm
IMM cocTouT 13 Wwn3a-nHTepnpetaTopa KoMaHg v
nporpamMmmHoro oéecneyeHuns (MoKynawTca pa3genb-

HO

). No3BonseT ynpaBnaTb U KOHTPONMPOBAaTb CO-

cTosiHne nHesepTopHbix KKB cepun MDCCU-V To4HO
TakXe, KaKk CTOPOHHWE CUCTEeMbl AucneT4yepmnsanmnm
(Bacnet, Modbus v T.4.), HO UMEET JOMOSNHUTENbHbIE
npeumMyLlecTsa.

[penmyLuecTBa cuctembl IMM:

MpocToe un 6bicTpOE pa3BepTbiBaHUE CUCTEMDI
IMM (cHuXeHue uspepxek, 6bICTPbIA 3anyckK
o6bekTa). [MogknoyeHne cMcTeMbl MakCUMarbHO
YMpOLLEHO, a YCTaHOBKa NPOorpaMMHOro obecrieve-
HMSA OCYLLECTBNIAETCS BCEro 3a HECKOJbKO LUIaroB.

B0O3MOXHOCTb OpraHu3aumm cUcTembl pas-
AeJIbHOro y4yeTta 3/IeKTPo3Heprum (CHUXeHue
M3AepXeK, BbINOJIHEHNe Tpeb6oBaHUA 3aKa34u-
ka). Cuctema IMM no3BonsieT HanaguTb y4eT pac-
Xo[a OTAENbHO MO KaXAoW NPUTOYHON YyCTaHOBKE
(no kaxpgomy ncnaputenio). A ecnu Ha o6beKTe
ncnonedyetcsa n VRF-cuctema MDV, 10 1 no Ka-
XOOMY OTAENIbHOMY BHYTPEHHEMY 6J10KY CUCTEMBbI
KOHOMUMOHMPOBaHMSA TOXE.

MM6KOCTb NOCTPOEHUS (CHUXKEHME KanuTabHbIX
3aTpart npu opraHM3auumu CUCTEMbI yrpaBneHus).

MonynbHble nHsepTopHble KKb. Ceprs MDCCU-V.

PACCKAXW Ob YOOBCTBE YNPABJIEHWA 1 110JIb30BAHUA
WHBEPTOPHbIMW KKb CEPIW MDCCU-V

JIncnetyepusauus (cobcTeeHHas cuctema IMM Pro) n BO3MOXHOCTb
pa3fefibHOro yyeTa 3N1eKTPO3Heprum

® 33Ka3unK — KoMdopT 11 ya0bCTBO
3KCMNyaTaLWK nA NoNb30BaTeNd;

— CHWXEHME N3OEPXEK;

— BO3MOXXHOCTb OpraHn3aLim CUCTEMbI Pa3AEIbHOr0 YYETa
3NEKTPO3HEPTNN.

* [lofpsiaHas opraHM3aLms — «couLIKay N9 3aKa3umKa;
— COOTBETCTBME TPEDOBAHIAM NPOEKTa/3aKa3uMKa.

————

B KayecTBe LW03a-nHTEPNpeTaTopa KOMaHg MOXeT
BbICTYNaTb LEeHTpanbHbI NynsT ynpasneHns CCM-
270B/WS, 4T0 No3BONAET OAHOBPEMEHHO YNPaBATh
CUCTEMOM U C LIeHTPanbHOro nynesra, u u3 gucneT-
4epcKoro nNyHkTa. Kpome Toro, 0ofHOBPEMEHHO MOX-
HO YNpaBnsATb U 06bIYHON CUCTEMOWN KOHOWLIMOHMPO-
BaHus (Hanpumep, VRF-cuctemamu) MDV.

Busyanusauunsa (yao6¢cTBO UCNONIb30BaHUSA).
MporpammHoe o6ecneveHne IMM no3sonsaeT BU3Y-
anu3npoBatb PacnonioXeHne BHYTPEHHMUX 6/I0KOB
VRF-cucTembl B 3gaHnn. B nporpammy MOXHO 3a-
rPy3nTb NO3TaXHOE N306paxeHNe NOMELLEHUI, K
pasMecTuUTb Ha HEM MKOHKM BHYTPEHHMX 6/10KOB,
YTO YNPOCTUT HABUraUMIO 1 yrpaBfieHne UMW,
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3KCK/HO3IBHOE ObOPYIOBAHUE

He 3a6biBan, 4to MDV — COOGCTBEHHLIN GpPEeH[, O4HO-
ro U3 KPYMHEWLLNX NPOM3BOAUTENEN KIIMMATUYECKOTO
o6opynosaHus Midea Group, KOTOPbIA B CBOK O4e- e [loapsaHas Opranu3aLs — 3allTa NPOEKTHOMG peLLeHs.
penb, asnsetca noctaBwmkom KKB Nel Ha Poccun-

CKUIN pbIHOK C fonen 56% (B wrykax no utoram 2018 ===

roga)*. Bce camble nepefoBble pa3paboTKu NPOU3BO-

OMTENs, B NEPBYI0 o4Yepenb, NOABMATCS UMEHHO Mojg

6peHaoM NpogeccnoHanbHOro Knumartumyeckoro o6opygosaHus MDV.

NHeepTopHble KKB cepun MDCCU-V 1 koMnnekTbl A8 NoAKMYeHUs K NpUTOYHbIM ycTaHoBkam AHUKZ-V
9KCKJTHO3UBHO NOCTaBAATCS TONbKO nog 6peHaom MDV.

HE 3ABY[b PACCKA3ATb OE 3TOM MNAPTHEPY, obpaTuB ero BHMMaHWe, Y4TO Taknm 06pa3oM MOXHO

oTCcTponTbCA OT 60MbLuoro Yicna OEM KOHKypeHTOB, KOTOpble 3aKynatoT o60opynoBaHve Ha 3aBogax Midea
Group, HO He nosy4aroT AOCTyNa K HOBEMLLEN TEXHUKE.

[a, y HEKOTOPbIX KOHKYPEHTOB TaKXe eCTb NoXoXue pelleHns Ha ocHoee VRF-cuctem, unm ¢ gpyrux 3aBogos-
npounssoauTenen KnMMaTu4eckoro o6opyfoBaHuns, OOHAKO CErofHs 1 B 6rmxanilee BpeMs Takoe coveTaHne
Ka4yecTBa, TEXHOIOrMHYECKOWM HACbILLEHHOCTU U LiEHbI, Kak B 06opynosaHun MDV, 6ygeT o4eHb CROXHO, ecnu
HEe HEBO3MOXHO HanTW.

O6513aTeNbHO NPOoaHaNU3MPYN NpeasIoXKeHU KOHKYPEHTOB nepea BCTpeyYen ¢ 3aKa34yuKoM, YTO6bl Han-
TV BaXKHbI€ NPEeMMYLLIECTBa, Ha KOTOPbIe Tbl MOXELUb CAenaTb akLeHT!

*lNo oueHkam MapKeTUHroBoro areHTcTea JINTBUHYYK MapKeTuHr.
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MDDV
WHBepTOpHbIe KKb Manowu npon3BoanTesIbHOCTU:
s Cepun MDOAF v MDOU

[aHHble Mogenu oTHocaTcs K npoasuHyTon cepun KKB MDV. OHKM ocHalleHbl cucTe-
MO MHBEPTOPHOr0 perynmpoBaHusi MOLLHOCTU KOMMPeCccopa 1 BEHTUNATOPA, YTO MNo-
3BONSIET UM 3HAYUTENBHO 6onee To4Ho (4em on/off KKB) nopaepxusartb Temnepartypy
OXNaxaaemoro Bo3gyxa.
JaBai BCIOMHUM OCHOBHbIE XapaKTEPUCTUKM 3TON IMHENKN 060pYyAOBaHUSA:
* UuBepTopHble KKB, MOCTpoeHHble Ha 6a3e HapyXHbIX 6/T0KOB ObITOBbLIX
1 NONYNPOMbILLIEHHBIX cnanT-cnuctem MDV.
e C byHKUMEN TENNOBOro Hacoca (MoryT paboTaTb B peXvmMe Harpesa).
* VHovBuayanbHOM yCTAHOBKKN (HE 06beUHAITCA B MOAYIb).
¢ (C 60KOBbIM BbIGPOCOM BO3AyXa.
*  OOHOKOHTYpHbIe (2.6-16 KBT).
e (CocTaB COeaMHUTENBHOMO KOMMEKTa — cneumanbHblin MOAYSb ANs NOAKMOHYEHUS
K NpuTOYHbIM ycTaHoBkam — AHUK-8140 (ona mogenein MDOAF-xxHFN1)
n AHUK-8245 (ans mopenet MDOU-xxHFN1).

Kakue Bbirofbl N0sly4aeT 3aKasumK 0T NPEUMYLLECTB, KOTOPbIMU
obnapaet obopynosaHme MDV: @KTpOHHaﬂ nnata

E [MoBbilLeHHasa TOYHOCTb NoaAepXXaHUa TeMmnepartypbl
oxJlaXpaaemoro so3gyxa

Tbl yXXe MOr npo4nTaTth, Kakoe BAnsiHWE Ha paboToCNOCOOHOCTL NepcoHana n camo4vyBCTBUE NioOein OKa3biBaeT
HU3Kas TOYHOCTb NOAAEPXKAaHUA TEMMNepaTypbl B CUCTEMAX LLEHTPanbHOro KOHAMLMOHUPOBaHUA (NyHKT 1.1, cTpa-
Huua «MopynbHble nHeBepTopHble KKB:» Ha cTpaHuue 26). MHBepTopHble KKB Manow nponssoanTensHOCTH
ceput MDOAF 1 MDOU o6nagatoT NpakTUHecku Takom e TOYHOCTbIO MoAAepXKaHus TeMnepaTypbl NPUTOYHOMO
BO3ayXa, Kak 1 nHeeptopHble KKB cepnm MDCCU-V, Tak 41O pacyeT huHaHCOBOW BbIrOAbl U NOTEPL 3aKa34ymka
OT TOYHOCTW NogaepXaHna TemnepaTypbl Ans HUX Takxe 6yaeT BepeH (CM. NpuMmep pacyeTa Ha cTpaHuue 31).

AHUK-8140/8245

©
%A TOYHOCTb NOAAEPXKaHUS U HACTPOVKM TemnepaTypbl
S cucteM ¢ on/off KKB KoHKypeHToB
s a YKapko O Xapko
HC |- ———— e ———————— — —————— -
0p7,
5@ _”'o ToYHOCTb NOAAEPXKaHUs TeMneparypbl
x|z »  +-1°C cuctem ¢ uHBepTopHbIMU KKB
[e]
+1°C
3apgaHHoe 3Hauye)
+24 °C
-1°C
oCk”L NS N
© < XonopHo XonopHo (=<

>
* KOHEYHb I 33Ka3UMK — CHIDKEHNE 3KCMyaTaLMOHHbIX 3aTPAT, BbICOKMA YPOBEHb KOMOPTA, @ BbIl O/1bl

MOBbILLIEHVE NPOM3BOAMTENBHOCTM NEPCOHaNa (Bnarofaps bonbLIeMy KoMopTy).
* [loopaaHan opraHm3aLms —«chuikv> 000pyNoBaHws, 000PYAOBaHWE COOTBETCTBYET CaMblM CTPOMM TPEBOBaHMAM
3aKa3uMKa.
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HBepTOpHble KKb Manon npounssoantensHocty. Cepum MDOAF 1 MDOU.

B BO3MOXHOCTb TOYHOIrO yripaBnieHus npoussoauTtesibHocTbio (0-100%) ¢ nomMmoLLbio
curHana 0-10 B

NHBEPTOPHBbIE KOMMPECCOPHO-KOHAEHCATOPHbIE 6JI0KM OCHALLIEHbI Pa3beMOM 151 MPSMOW PerynmpoBKY Npons-
BOOMTENBHOCTM HApPY>XHOro 6510ka ¢ nomoLLbto curHana 0-10B. MNpuTtoyHas ycTaHOBKa MOXET CaMOCTOSATENbHO
OTCnexXuBaTb HEOO6XOAMMbIN YPOBEHb MPOM3BOAUTENBHOCTU 1 coobLLaTb 06 aToM KoMnnekTy AHUK 1 nisepTop-
HOMY KOMMPECCOPHO-KOHAEHCAaTOPHOMY 6510Ky. KOHEYHOMY NOKynaTeso He NpuAaeTcs onsaynsaTthb AOMOJI-
HUTeNbHbIe (PYHKLMM U ONLMKM NPU 3aKa3e NPUTOYHOW YCTAHOBKM C aBTOMaTH-

KOW, NOCKOSIbKY LUMTbI YNPaBAEHUA NPUTOYHBIMM YCTAaHOBKaMM NPaKTUHECKN BCEX 0-10 B
NPOV3BOAMNTENEN Y>KE OCHALLIEHBI BO3MOXHOCTBIO KOHTPOSSA NPON3BOAUTENBHOCTU 0-100%
KKBE no curHany 0-10B. Kpome Toro, To4HOEe yrpasieHve Npon3BOANTENbHOCTLIO

NMO3BOJIUT COKPATUTb Pacxopf 3NIeKTPO3HEepPrum u CAIKOHOMUTb CPeAcTBa.

BblOﬂI

® KOHEYHbI 3aKa3UMK — CHKEHWE KamMTaslbHbIX 11 SKCTTyaTalMOHHbIX 3aTpaT.
o MOHTaXHas OpraH13aLg — BbICTPbIV ¥ NPOCTOM MOHTAX 1 MyCKOHaJ1adKa.

B Hanuuwue chyHKummu TennoBoro Hacoca KKb (MoryT paéoTatb B peXxume Harpesa)
KoHe4HbI nokynaTesib NonyyYaeT yHMBepcanbHoe YCTPOMCTBO. HeT HEO6XOAMMOCTM NOKynaTe 6051ee JOporo-
CTOSILLYO MPUTOYHYIO YCTAHOBKY C AOMOSIHUTENBHBLIM TENTIOO6MEHHUKOM AN Harpe- ;
Ba (Hanpumep, OT LEHTPanNn30BaHHOIO OTOMSIEHNS) UMW SNIEKTPUYECKMM noJorpe-
Batenem. Kpome Toro, XonoausbHbIA LUK 3HaYUTENIbHO addpeKkTnBHEE NpAMOro
3NEKTPUYHECKOr0 HarpeBsa, MO3TOMY CHETA 3a AN1EKTPOIHEPrMI0 ByayT MEHbLLUE, YTO
MO3BOJSIUT CIKOHOMUTbL AEHEXHbIE CPeacTBa. ,
® KOHBUHbIV 33Ka3UMK — CHIKEHNE KanUTambHbIX 3aTpaT (é Bb||—0ﬂb|
(He HyXHO 3aKynaTb A0MOSHUTENbHOE 0B0PYA0BaHME), CHUXKEHWE 3KCMyaTaLMOHHbIX 3aTpaT
(H/KE pacxof ANEKTPOSHEPTM MO CPaBHEHWIO C MCMONb30BAHMEM 3IEKTPMUECKMX NOAOrpeBaTene).

e [logpsaHas opraHm3aums — <uLLIKK U@OpyﬂOBaHMFI, OGODyﬂUBaHV]e COOTBETCTBYET CaMbIM CTPOrM TpeboBaHMAM
3aKa34iKa, BOSMOXHOCTb YJI0XKUTECA B BIOKET 3aKa3UMKa.

m [MpocTon MOHTaX U NyCKOHanagka

KoMnpeccopHO-KOHAEHCATOPHbIE 6/T0KN HANPSIMYK COEOMHSATCA C UCNapUTENs My NPUTO4YHbIX YCTaHOBOK
hpeoHOBOM MarncTpansto.

YnpasnsawoLwmn curHan dopmMmnpyeTcs aBToMaTuKom NpUTOYHOW YCTaHOBKM U1, Yepe3 moaynb AHUK, noctynaet
Ha MHBEPTOPHLIN KOMMPECCOPHO-KOHAEHCATOPHbIA OS10K.

Bnaropaps Takomy cnocoby noAKntoHeHUs, MOHTaxX M NyckoHanaaka o6opyaoBaHus MOryT ObITb BbINOSTHEHbI B
KpaTyanLume CpoKM, YTO NO3BOSIUT CHU3WUTL UX CTOMMOCTb UK BbICTpee 3anyCTUTb 06BLEKT B paboTy (3To 6yaeT

BaXXHO, HaNp1Mep, Ans MarasuHoB, kade 1 pecTopaHoB).

JInHua ceaA3un

Moaynb AHUK

®dpeoHoBas MarucTpanb

o KOHEYHbI 33Ka3UMK — CHIDKEHVE 3aTPAT HA MOHTAX 060py10BaHus, bosee BbICTpbIit éé BbIl OJ1bl
3aryck 0bbekTa.

® MoHTaXHas 0praHM3aums — bbICTpas v NpoCcTas YCTaHOBKa (CHYKEHUE CODCTBEHHBIX 3aTpaT).
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MDDV

B [NoBbiweHHasa aHeproadpeKTMBHOCTL (N0 cpaBHeHUIo ¢ on/off KKB)

NHBepTOopHble KKB Manow nponssoanTenbHOCT 061adaroT YiyyLeHHON SHeproadeKTUBHOCTLIO MO CpaB-
HeHuto ¢ on/off KKB. B cpepnHem, npu ycnosun 100% 3arpysku, nieeptopHsle KKB cepun MDOAF n MDOU
Ha 12% 6onee 3KoHOMU4HbI, 4em on/off KKB Tol xe npondsoautensHocTu. Mpumep pacyeta omHaHCOBOM
BbIFOAbl B 3aBMCMMOCTM OT 3HEPrOoPEKTUBHOCTM TOFO UM MHOFO PELLEHNS Tbl MOXELLb MOCMOTPETb B MYHKTE
.07 (pa3gen «9QHeproachdekTnBHoCTb MHBEPTOPHBLIX KKBE MDCCU-V Bbiwe, Yem y KKB ¢ chukcupoBaHHoOM

MPOV3BOAUTENILHOCTLIO» Ha CTpaHuLe 37).
4,00
3,50
3,00 2,9
27 56 26 26 5,
2,50 ,
2,00
1,50
16

couumeHt EER

o
o

0,50
0,00

Koadh

3’2 3,3
2,8 27 27
| | I I
3,5 5,3 7,1 10,5 14

Xonogonpon3BoanTENbHOCTL, KBT
m iHBepTopHble KKB manon npondsogutensHocty | On/off KKB

Takxe He 3abydb pacckasaTb 3aKa3yuKy, YTO HanbosbLLAs SKOHOMUS NEKTPOIHEPrnn Ha MHBEPTOPHLIX KKB
[0CTUraeTcs Npy HenosHbIx 3arpyskax (korga KKB pabotaet He Ha 100% CBOei MOLLHOCTK). ITO NpenMyLLe-
CTBO Y4TEHO B KoadhdhuumeHTax aHeproaddekTmsHocTn SEER n SCOP (k coxaneHuto, NpoBecTu CpaBHEHWE
Mo 3TUM KO3(PMLMEHTaM HEBO3MOXHO, T.K. UX HEBO3MOXHO paccymTaTb [J11 HEMHBEPTOPHOW TEXHUKN).

(é BbIrO/bl

® KOHEUHbIA 33KA3UMK — CHIXKEHWE SKCTNYaTaLMOHHbIX 3aTPaT (KOHOMIA 3MIEKTPO3HEPIM).
* MofpsAnHas opraxu3aLys — 06opy0BaHI e COOTBETCTBYET CaMbIM CTPOrMM TPEBOBAHIAM 3aKa3UMKa.

m KKB v moaynu gna nogknioyYyeHUsa K Nputo4HbiM yctaHoBkam AHUK ocHaleHbl
NONHbIM Ha6opom 3awunT, Kotopble He aanyT KKB BbInTK N3 cTpos

w MWKPOKOHTPOIIepbl KOMNPECCOPHO-KOHAEeHcaTopHoro 651o0ka 1 mogyns AHUK B pexume peanb-

HOrO BPEMEHW OTCNEXMBAIOT NapameTpbl paboTbl CUCTEMBI, U, NPU BO3HUKHOBEHUW OLLMOKUN U

HencrnpaBHOCTU, HEMEOJIEHHO OCTaHaBNMBaOT ee paboTy YTOObLI NPefoTBPaTUTL NOIOMKY. Kofpl

L\ owm6b0oK nHanumpytotes Ha mogyne AHUK (AHUK-8140) unn ogHoBpeMeHHO Ha mogyne AHUK
(AHUK-8245) 1 koMnpecCcopHO-KOHAEHCAaTOPHOM 6J10Ke.

Kpome Toro, BCe MHBEPTOPHbIE KOMMPECCOPHO-KOHAEHCATOPHbIE 6/T0KW OCHALLEHbI 3aLLUUTON
OT pasmMopaxvsaHus TennoobMeHHuKa. [NonHbIN Habop 3aLmMT NO3BONUT JKCMNIIyaTUpoBaTh 060pyaoBaHne B

Te4YeHne OnnTesibHoOro BpeMeHu. ) -
CS BbIrOJbl

® KOHeUHbIN 3aKa3uvk — HaJeXHoe 060pyﬂosa|-|me C JOrMM CPOKOM Cﬂy)+(6bl, 3KOHOMUA KalnTallbHbIX
3atpar (HeT HeobxoaMMocTH JOKYNaTb JOMOHUTESIEHOE OGODY.U.OBSHVIG]‘

® [loapsaHasd OpraHm3aLnd — CoXPaHeHve penyTauui HaAEXHOro NOCTABLLMKA.
® MoHTaXHas 0praH13aums — COXpaHEHUE PenyTaLy HaAEXHOr0 NOCTABLLMKE \MOHTaXHMKA.
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HBepTOpHble KKb Manon npounssoantensHocty. Cepum MDOAF 1 MDOU.

m CoepuHutenbHble KomnnekTbl AHUK-8140 u AHUK-8245 ocHalleHbl BbIXOAOM CUrHana

aBapum (CyXoM KOHTaKT), U pa3beMOM BKJTHOHEHUS (PYHKLIMN OTTauBaHUSA Hapy>XHOro

6510Ka

CoepgnnutensHble komnnekTel AHUK ons nHeeptopHbix KKB Manoi npon3BoanTenbsHOCT OCHALLEHbI pa3beMOM

(Trina «Cyxow KOHTaKT») AN BbIBOAA CUrHana aBapum, KOTOPbIA MOXHO NOAKHOYUTL K aBTOMATMKE NPUTOHHOWN

YCTaHOBKW. 3TO NO3BOSIUT BOBPEMSA OCTAHOBUTL PabOoTy CUCTEMbI MPY BO3HUKHOBEHUW OLUMOKM M NPeaoTBpaTuTb
nonomky. Takxe komrnektsl AHUK ocHalLleHbl pa3beMoM BKITHOYEHUS (PYHKLMW OTTanBaHus Hapy>XHOro 6oka.
* KOHEYHbIM 3aKA3UMK — CHIDKEHNE KarTarbHbIX 3aTpaT (HET HeoBXoaMMOCT/ 3aKa3biBaT Bonee @ BbIl O/1bl

Z0poroe 060pyaoBaHve).

e [loapaaHas opraHmM3aLs — «chuikiy 060pya0BaHIA, 060PYA0BaHE COOTBETCTBYET CaMbiM CTPOT M TPEBOBaHMAM 33Ka3UMKa.
o MoHTaXHan 0praHu3aLma — BecnpoBiemMHbIA MOHTAX JAXE HA CaMblX CIIOXKHbIX 06beKTax (HeobxoammocTs 06xoaa Hanok\
CNOXHbIA NOABOA W T.AL)

B Lnpokun TemnepaTtypHbii guana3oH rnpu padéoTe B pexvume oxsaXKaeHUs U Harpesa:
ot -15°C

VHBepTopHble KKB Manon Nnpon3BoguTeNbHOCTA UMEIOT LUMPOKMIA TeMnepaTypHbIA guanasoH, MOryT aKCny-
aTMpoBaTbCs B 3UMHUIA NEpMog nnm B MeXce30oHbe (0T -15°C Ha oxnaxKaeHue 1 Harpes), a 4na cTabunbHON n
3hheKTUBHOM paboThbl Ha OXNaXAEHMEe OaXe B CaMble Xapkue OHN UMEKT YBeNuYeHHbIn fo +50°C Temnepa-
TYPHbIA AManas3oH B PEXUME OXNaXKAEHWS.

Bnarogaps BO3MOXHOCTM NPaKTU4ECKU KPYrnoroanyHoro ncnonb3osaHns, nHeeptopHele KKB MDV cepuii
MDOAF n MDOU noaxoasT ansa caMblX CIIOXHbIX 0ObEKTOB, a TakXe NO3BONAT CHU3UTb YPOBEHb KanuTasb-
HbIX W 3KCMNyaTauMOHHbIX 3aTpart (HET HEO6XOAMMOCTU NOKYNaTh MPUTOYHYHO YCTAHOBKY C AOMONHUTENbHbIM
TEensI006MEHHNKOM UM 3NEKTPUHECKUM HarpesaTesneM, a UCrosib30BaHME XO0N0ANbHOroO KOHTypa BMEeCTO
3NEKTPUYECKUX HarpeBaTenen NO3BOSIUT CHU3NUTb PacXop SNEKTPOIHEPTUN).

-15°C 50°C -15°C 30°C

I . vy 15°C KKB MDOAF-09HFN1
eEnmss——) (200 ) (- DR KKB MDOAF-12HFN1
" KKB MDOAF-18HFN1

PEXIM OXNTAXXAEHNA PEXXM OBOIPEBA

15°C 50°C -15°C 24°C KKB MDOU-24HFN1

Lyt 50°C Lyt -15°C KKB MDOU-36HFN1
w > OxnaxpeHure > Oborpes KKB MDOU-48HFN1

PEXKVM OBOrPEBA KKB MDOU-60HFN1
© KOHEYHBIV 3aKa3UMK — CHKEHWE KanuTasbHbIX 3aTpaT (HET HeobXoaMMOCTV 3aKynaTh @ Bb||_0ﬂb|
JOMONHUTENBHOE HarpeBaTenbHoe 0D0PYA0BaHYIE], CHYDKEHVE SKCMNyaTaLyOHHbIX 3aTpaT
(MOXXHO 3KCMNyaTVpoBaTh bonee 3HeproatdeKT/BHOE pellieHVe Ha Base XONoAMIbHOO KOHTYPA, a He 3/IeKTPUYECKME
Harpesarew).
* [loapsaHas opraHm3aums — «cpuLkv» 000pya0BaHYS, 060PYI0BaHVE COOTBETCTBYET CaMbiM CTPOTMM TPEBOBAHMAM 3aKa3umKa.

PEXM OXNAXXAEHNA

B YBenuyeHHble griMHbl Tpacc (no cpaBHeHuto ¢ on/off KKB)

NHBepTopHble KKB Manon nponssoamMTensHOCTU MMEIoT ASIMHY Tpacchl fo 25 meTpos Ha moaenu 9 n 12 kBTU
(2.6, 3.2 KBT) 1 o 65 meTpoB Ha Mmofensx Ha 36, 48 n 60 kBTU (10.5, 14 n 16 kBT cootBeTcTBEHHO). [1ns cpas-
HeHus, on/off KKB Toi e npou3BoauTenbsHOCTU 061afatoT MakCcuMasnbHOW AnmMHon Tpacesl Ao 20 MeTpoB Ha
mogenun 12 kBTU (3,5 kBT) 1 go 30 meTpoB Ha mogensx 36, 48 n 60 kBTU (10.5, 14 n 16 kBT COOTBETCTBEHHO) —
TO eCTb Ha HEKOTOPbIX MoAenax nHeepTopHble KKB manoi npor3soanTensHOCTY MEOT 6oriee YeM ABYKpaTHoe

NPevMyLLEeCTBO MO AnMHEe TPacchl.
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MDDV
Takum o06pasom, o6opygosaHue MDV nofongeT ansa cambiX COXHbIX 0ObEKTOB U MNO3BONUT 06eCneynTb Obl-
CTpbIi U 6eCNPOBIEMHbIA MOHTAX.

OnuHa Tpaccbl oo 65 MeTpos!

* KOHEeUHbIA 33Ka3UVK — CHUXKEHWE KanWTasbHbIX 3aTpaT (HET HeODX0AMMOCTH 3aKasbiBaTh Doree @ Bb||'0):lb|

J0poroe 0bopya0BaHue).
* [loapsaHas opraHm13aLms — «cpuLLKy» 0BopyaoBaHS, 060pYA0BaHE COOTBETCTBYET CaMbiM CTPOMM TPEBOBAHMAM 3aKa3umKa.

o MoHTa)XHaq 0pranH13aums — becnpobneMHbI MOHTaX AaXe Ha CaMblX COXHbIX 00bekTax (HeobxoaumMoCcTb 06x0aa
Hanok\cnoxHbIA NOABOA 1 T.0.)

B BO3MOXHOCTb UCMOJNIb30BaHUSA C UcnaputTensamm ot 2.6 KBT
NHBepTOpHble KKB MOryT ncnonb3oBaTtbca ¢ ucnaputensamMm npovsBoamuTeNnibHOCTLIO OT 2.6 KBT 1 nossonar
ob6ecneynTb NPOXIagon UnKn TENSIOM Jaxe camblii He6OMNbLUOWM 0OBLEKT.

2,6 KBT ].6 KBT
® KOHeUHbIN 3aKa3unK — CHIKEHVIE KamWTasbHbIX 3aTpaT (HeT HEOBX0AMMOCTY 3aKa3blBaTb

(_é BbIrO/Ibl
bonee noporoe 060pya0BaHuE).

e [loapsaHas opraHm3aums — «couikvy 000pya0BaHMS, TBKWI noadop, 060pya0BaHVEe COOTBETCTBYET CaMbiM CTPOMM
TPeboBaHMAM 3aKa3u/Ka.

B Bce mopgenu nHeeptopHbix KKB manown npon3soanuTeNnbHOCTM UMEIOT 60KOBOM BbIGPOC
Bo3ayxa

Brnarogaps Bel6pocy Bo3ayxa BOOK, MHBepTOopHble KKB Mason nponsBoauTensHOCTM MOXHO YCTaHaBMBaTbL Ha
dhacage 3gaHus, YTOObI CAKOHOMUTL MECTO Ha KPOBJe UNv psiaoM Co 3aaHveM. Takxe 3a cHET ycTaHoBkU KKB
Ha hacage B psage CMOXHbIX Cly4aeB MOXHO COKPaTUTb ASIMHY Tpacchl 4O UCnapuTens NPUTOYHOM YCTaHOBKM
M YCNELLHO peLunTb 3aAa4y OXNaxaeHUs Uin Harpesa NpUTOYHOro BO3ayxXa.

® KOHeYHbll 3aKa34nK — COOTBETCTBYE NOXeNaHNAM\TDeB0BaHIAM. Cé Bb||_0ﬂb|
* [lopsiaHad OpraHM3aLms — <MLK 000pYACBaHKS, 000PYL0BaHME COOTBETCTBYET CaMbiM CTPOrMM TPEBOBaHWAM 3aKa3umka.
® MOHT&XHas 0praHn3aums — bbICTPbIM 1 BECNPOBAEMHBIA MOHTEX.
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MDDV
On/off KKB:
m Cepusa MDCCU

[aHHble mogenun — 6a3osas cepust KKb MDV.
Wx rmaBHOe npenmMyLLecTBO — MPOCTOTa UCMOMNb30BAHUSA N HU3Kaa CTOMMOCTL 3a 1 KBT
xornopa.

[aBan BCNOMHMUM OCHOBHbIE XapaKTEPUCTUKN ITON NIMHENKN 060pyaOBaHUS:

e On/off KKB.

e Be3 dyHKLMM TENNOBOro Hacoca (paboTatoT TONbKO B PeXMME OXNaXAEHWS).

e  VHovBuayanbHOM yCTaHOBKM (HE 06beOMHAIOTCA B MOAYIb).

*  BOKOBOW MNM BEPXHUI BbIOGPOC BO3AyXa (B 3aBUCMMOCTN OT MPOU3BOAUTENBHOCTMH).
*  OOHOKOHTYpHbIe (3.2—44 KBT) unu oByxkoHTypHble (53—105 kBT).

e CocTaB COEAMHUTENBHOMO KOMNAeKTa — TPB, CONeHOUAHbI BEHTUTb, e
CMOTPOBOE CTEKI0, PUNLTP-OCYLLIUTESb. CMOTPOBOE CTEKTO

L
Kakwe BbIrofibl NoJiy4yaeT 3aka3umK 0T NPEUMYLLECTB, -* I

KoTopbiMu obnagaet obopynosaHue MDV:
PUNBTP-OCYLUNTENb  CONEHOUAHbIV TPB

BEHTUIb

B Huskas ctoumocTb 3a 1 KBT xonopa

On/off KKB — o6opygoBaHue 6a30BOro ypoBHS, KOTOPOE MMEET HEBbICOKYIO TOYHOCTb
noaaepXXaHuns 3ajaHHbIX YCIOBUIA, HO o6riafaeT HU3KOW LLEHOW, YTO MO3BOSUT BNUCATLCS Aaxe
B CamMblli HEOONbLLOW OLOIKET 3aKa34mKa.

® KOHEUHbI/ 3aKa3uMK — MUHMaSTbHBI YPOBEHb KamnMTabHbIX 3aTpaT. (é Bb||_0ﬂb|
e [loapsnHas OpraHm3aLya — BO3MOXKHOCTb BMCATHCS B DIOKET 3aKa3umKa.

m [puBbIYHOE NOAKNIOYeHUe 6e3 NULHUX 3aTpaT

O6patn BHUMaHVe 3akasuuka, 4to nyckoHanagka KKB on/off npoucxogut npuBbldHEE 1 GbiCTpee Yem ny-
ckoHanagka mopynbHbIx MHBepTOpHbIX KKB. Ana 3anycka on/off KKB He06X0AMMO TONbKO NMOAKMIOHYUTD
copeoHoOBbIe TPacChbl, yCTAaHOBUTb U HACTPOUTL KOMIMJEKT 06BA3KN. YnpoLéHHasa yctaHoBka on/off KKB
NO3BOJNIUT COKPaTUTb BPEMS NMYCKOHaNafgKu U caaTb OObEKT paHbLUe, a TaKXXe CIKOHOMUTb Ha CTOMMO-
CTU pabor. N

OBA3ATEJIbHO OBPATV BHUMAHUVE 3AKA34YVKA Ha TO, 4TO MOHTax
CUCTEMbI JOSDKHbI BbIMOSHATL KBaNMMULMPOBAHHbIE CMELNANNCTbI, Tak
Kak TpebyeTcsa HacTporka mexaHndeckoro TPB, BxogsLlero B coctas
koMnnekTa o6Bs3kn. U caenan akueHT, YTo cneuuanncTbl TBOE KOM-
naHuy o6nagaroT HeE06XO0AUMbBIM OMbITOM U 3HAHMSAMU A1l FPAMOTHOIO
3anycka on/off KKB! )

TPB HyxeH ansa Toro, 4tobbl o6ecneynTb HEOOXOAUMOE 3HadYeHne neperpesa Ha ucnapurtene. OT gaHHOro
napameTpa 3aBUCUT HACKOSIbKO addheKTUBHO 6yaeT paboTtatb ucnaputens. HenpasunbHasa HacTpovika TBP
MOXET NPUBECTM K NOSIOMKE BCTPOEHHOM TEPMO3aLLUMTbI KOMMPEeccopa, B 3TOM ciyvae 6yaeT Heobxoamma ero
3ameHa. Takxe npv HeBepHbIX 3HAYEHUsX TeMnepartypbl neperpesa unu gosanpaekn KKB BO3MOXeH Bnax-
HbIA X044 Unu rugpoyaap. BnaxHei Xof — 370 nonagaHve B KOMMPECCop Kanenek XnaKoro xnagareHTa.
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On/Off KKB. Cepwa MDCCU.

Mpu nonagaHuy 6OMbLIOIO KONMYeCTBa XfafareHTa B KOMMPECCop NPOUCXOANUT rmapoyaap, NoCKOMbKY Xua-
KOCTb HECXMMaeMa, Kak CneacTeue — 3amMeHa komnpeccopa. MoaToMy napameTp neperpeBa O4eHb BaXKEH.

Bce noctaBnsiemblie ¢ KKb MDV TPB yxe uayT npepyctaHosneHHbiMu Ha 4°C neperpesa. Octaérca
NUWb QOperynMpoBsaTb uX. [N OnbITHbIX CNELUaNMCTOB 3TO He 3aiMeT MHOIO BPEMEHMN.

B on/off KKB MDV B ka4ecTBe ynpasnstoLlero curHana bictynaet nogada gasel 230B Ha knemmbl KKB, koTo-
pas No3BONAET aBTOMATUKE NMPUTOYHOW YCTaHOBKM 3anyckatb KKB no mepe Heo6xognmocTu.

Takxe otmeTtb, 4To KKB on/off He HyXxxpatoTcsa B agpecauum, a ycTaHOBKa aapecoB — 3TO AOMOSHUTENbHOE
Bpems Ha MOHTax. [aBai cpaBHUM C MOAYNbHbIMU MHBEPTOPHbIMKU KKBE - 30eck HE06X0AMMO BbICTaBUTb KO-
NMYECTBO afpecoB B 3aBUCUMOCTU OT coeanHuTenbHbIX KoMnnekToB AHUKZ-V. Ha camunx coeguHuTeNnbHbIX
KOMMJIeKTax HeO0OXoOMMO BbICTABUTL MOSIOXKEHWE BeOyLLEro niaM BegomMoro Mogysns. Hekotopble Mogenu coe-
OVHUTENbHbBIX KOMMNAEKTOB MOTYT 3aHUMaTb He OOUH afpec, a HECKOSIbKO. 3a4acTy0 MOHTaXHUKW 3abbiBatoT
06 3TOM. HenpaBunbHO BbICTaBIEHHAA agpecaums NpMBOAMT K NOTEPE BPEMEHU M YCTPAHEHMIO OLLMOOK.

JInHna cBasu

dpeoHoBasi marucTpasb
ConeHoupgHbIN BEHTUMb
\

Mﬁ

CwmoTtpoBoe | TpRB
PunbTp-ocyLuMTeNb CTEKNO

C@ BbIrG/lbl

® KOHEYHbI 3aKa3UMK — HI3KWIA YPOBEHb KamnUTasbHbIX 3aTPAT W 3aTPaT Ha MyCKOHamazKy.
 MOHTaXHas OpraH13aLmg — NpocTas v bbicTpas YCTaHOBKaA M MyCKOHa/aKa.

B Hann4uue co6CTBEHHOW CUCTEMbI KOHTPOJIS COCTOSIHUS U 3aLLUUT OT HEKOPPEKTHOMN
pa6oTbl (ans mopenen ot 10.5 KBT BKNIOUMTENBHO)

Mogenu ot 10.5 KBT BKNOYMTESNIBHO Y>XXE€ UMEKT BCTPOEHHYIO MraTy yrnpasfieHus 1 BCce Heob-
XOAMMOE ONs fonron u 6ecnepeboinHon paboTtsl. Ha mogensx ot 3.2 fo 7,1 kBT Heob6xoouma
yCTaHOBKa [OMONHUTENIbHOMO 3aLLMTHOro 060pyaoBaHUs (pene BpemeHy Ansa npefoTepaLleHns \\

CJIMLLKOM Y4aCTbIX NMYCKOB-OCTAHOBOB). - \
éé Bbir0fibl

® KOHeYHbll 3aKa34nK — HaaexHoe 060pyA0BaHWE C BOSBLLMM CPOKOM CIYXKBbI.
* [loapanHas opraHu3aLms — COXpaHeHVe penyTaLyi HaleXHOro NocTaBLUyKa 0B0pyA0BaHMS.
® MoHTaXHas 0praHm3aLmg — COXPaHeHWe PenyTaLmny HaleXXHOM MOHTaXHOM OpraHu3aLIm.

B Bo3MOXHOCTb CTyneH4aToro ynpasneHusi NPoM3BoANUTENIbHOCTbIO
0%-50%-100% (pana ABYXKOHTYpPHbIX mogenen ot 53 ao 105 kBT)
Ha [BYXKOHTYpPHbIX MOLENAX NPOVU3BOAUTENb BHEAPUIT BO3MOXHOCTbL CTYNEHYaToro

ynpaBneHVs NPOV3BOAUTENBHOCTLIO Ans 60Nee TOHHOrO NOAAEPXaHWS 3aaHHbIX YCOBUM
¥ CHUXXEHWSI NOTPEGNEHNS ANEKTPOIHEPTUM. 100%
(]

® KOHeYHbIl 3aKa3unK — BoibLLMA KOMADOPT, CHYXKEHYME SKCTNYaTaLMOHHbIX 3aTpaT. @ Bb||_0ﬂb|
e [loapsaaHast opraHm3aLms — «cpyika 060pyaoBaHs>.
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MDDV
B BO3MOXHOCTb AO0PabOTKM HU3KOTEMMNEpPaTYpPHbIM KOMIMJIEKTOM ANA 3KCnyaTauum
npu Temneparypax ot -7°C \

B cny4yae HeobxognmocTu, on/off KKB MOXHO gopaboTaTb HU3KOTEMMNEPaTYPHbIM KOMMIEKTOM
ANs 9KCnyaTaunm B pexmMe oxnaxneHns 4o temneparypbl ynnyHoro sosgyxa -7°C.

3

* KOHEYHbII 33Ka3UVK — COOTBETCTBIE NOXENaHUAM\TPEO0BAHNAM. @ BbIrOJlbl

* [loapsiaHaq opraHu3aLma — «conikiy 0bopyaoBaHws, 0D0pYI0BaHWE COOTBETCTBYET
CaMbIM CTPOrMM TPEBOBaHMAM 3aKa3uMKa.

B EcTb Mmopenu c 60KoBbIM BbIGPOCOM BO3AyXa
MO,qu'II/I npon3BoanTesibHOCTbIO OO0 16 KBT BKNtOYUTENBHO MMEDT HOKOBOM Bbl6p00 Bo3ayxa — X MOXHO
yCTaHaBNMBaTh Ha cbacap,e 34aHu4, 4TOObI COKOHOMUTb MECTO Ha KpoBJie unn pagom co 3aaHunem, nnm YTOObI

COKpaTUTb AJIMHY TpacChl A0 ncnaputend.

e KOHEUHbI 3aKa3umK — COOTBETCTBIE NOXENAHMAM\TDEOOBAHMUSM. @ BbIIO ﬂ,b|
e [lonpsaHas opraHusauys — «cpuLLk» 000pya0BaHKS, 000pYA0BaHWE COOTBETCTBYET

CaMbIM CTPOrM TPEBOBAHMAM 3aKa3uiKa.
o MoHTaXHaq OpraHv3aums — DbICTPbIA 1 BECNPOBAEMHbIA MOHTAX.
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NMAMATKA
YYACTHUKA NPOrPAMMbI MDV ELITE CAMP

KAK nonyyuTt
b MNPU
MAWEHUE HA KOHOEPEHLUWUIO OT NMPOU3B
oAUTENA*

MDV Elite Camp

HOCTaBmMKa: b

[
[ J
([
XoTuTe noexare camu v B3ATE © cobow knueHTa? . ’
PeanuayinTe ofvH niv HECKONbKO
coBMeCTHbIX 06BLEKTOB Ha o6y CyMMY
Gonee $400 000 B pO3HUUHBIX peHax!
Torpa npowagoanTent npurnacuT B noe3aky
nBac, v Baluero KnmeHTa.
Bbl Baw KnueHT
[ )

[ ]
kct 000 6asnnoB = )R + R ’
B g o® L ) S

a®
) ©

EPNOA
EKABPA 2020

HAKONMWUTE BN
ropAno1 A

nos v nony4uTE
LMo

(o] D.EKABPH 2019
2 000 BAN
ﬂPV\FI\ALLIEHVlE HA KOH®EPEH

O)KHO KaK 33 peann3auvio
Takn 3a HeCKOMnbKO
ucTpupoBaTte

b 2000 6annos M
opHoro KpynHoro 06BbeKTa,
He 3abblBaiiTe per

HeGonbWNX.
kaxapIv HOBbIN 00bEKT.

Hakonwu

2 000 Gannoe = $200 000 B po3HnuHbIX yeHax

*B
ce pacxoobl:
bI: e é
peniém u3 Mockebl, npoxueaHue,
'y

numa
3 cuu 6epé
W pém Ha cebs1 NpuHUMarowasi cmo,
‘ POHa.
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