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HABIPHI MPUNNNBHO-BUTAXHI YCTAHOBKU

[loaaTKoBO 10 MOHOGMOYHMX NPUMANBHO-BUTSKHUX YCTAHOBOK, AIKi MatloTb BUTpaTy nositps Ao 1 500 m3/roa,
MM TaKOX NPOMOHYEMO HabipHi NPUNMBHO-BUTSAXHI YCTAHOBKW, SKi NepeKkpuBatoTb Aari BeCb Aiana3oH no
BUTpAaTi NOBITPSA ANs YCTAHOBOK MiABICHOrO BUKOHAHHS.

- MC 2 CFPK - Butpata nositps o 2 200 m*/rog,
- MC 4.2 CFPK - Butpara nositps go 2 600 m®rop
- MC 4 CFPK - Butpata nositps o 3 400 m*/rog,
- MC 4.5 CFPK - Butpara nositps go 5 500 m®rop,

PO3TaUJyBaHHFI NPUMNJIMBHOINO Ta BUTAXXHOIO BeHTI/IJ'IFITOpiB B KOHCprKLI,i.I' UMX yCTaHOBOK OO0 MNMPOTUTOYHOIO
yTV|r|i3aTopa (I'IO Xoay pyxy npunriinBHOro I'IOBiTpFI), 0O03BOJIA€E 00OaTKOBOIo 3MEHLUNTU lJJyMOBi NOKa3HWUKMH,
WO HaaXo4dTb y I'IpI/IMiLU,eHHFI yepes3 cuctemy I'IOBiTpOBOD,iB.

Taki ycTaHOBKM MatoTb rofoBHWUIA BroK, SIKUN BUKOHAHO Y BUIMSIAI CyLinbHOro MOAYNS i BiH BKNtoYae y cebe:

e MPUNAUBHMI NAaHeNbHUIA inbTp kNacy G4

e MNPUNNUBHUIA BEHTUNATOP

e MPOTUTOYHUI BUCOKOEEKTUBHUI NNACTUHYATUIA YyTUIi3aTop
e  BUTSXKHWI NaHenbHUM QinbTp knacy G4

®  BUTSXKHWUIA BEHTUNATOP

Bci ycTaHOBKM MOXYTb OyTH OCHalleHi 4O0A4aTKOBUM NPUCTaBHUM MoAayreMm:

e BOAsHWIA HarpiBay (Mogenb — MC...W)

e BOASHWUIA HarpiBay + ppeoHoBMI TennoobmiHHuk (Mogens — MC...WF)

e BOASHWIA HarpiBay + BoasiHMi oxonoaxyead (mogens — MC...WC)

e enektpokanopudep (Mogens— MC...E)

e enekTpokanopudep + dppeoHoBuii TennoobmiHHmk (mMogens — MC...EF)
e enekTpokanopudep + BoasHuii oxonomxyead (mogens — MC...EC)

Ona ycraHosok Tuny MC 2 CFPK, MC 4.2 CFPK ta MC 4 CFPK MOXNMBO 3aCTOCYBaHHS BEHTUNATOPIB 3
NigBULLIEHMMM XapaKTePUCTMKaMM NO TUCKY MOBITPS (MOCUNEHI BEHTUNATOPW).

OnuioHanbHO Li YCTaHOBKM MOXYTb OyTH AOYKOMNNEKTOBaHi TaKUMU aKkcecyapamu:

e KaHanbHi LWYMOrMYLLIHWKN

e KaHanbHi binbTp-60KCK 3 inbTpamu knacy ounweHHsa F7 abo F9
® THYYKi BCTaBKu

e OBITPSAHI KNanaHa

XapaKkTepuCTUKM BEHTUNATOPIB Ta TeNSI00OMiHHMKIB AN LIMX YCTaHOBOK MOXHa AMBUTUCA Y
nonepeaHbomy po3gini «NMPAMOTOYHI YCTAHOBKW».

YcraHoBkam Tuny MC 4.2 CFPK BignoBigaloTb XapakTepuCTUKU BEHTUNATOPIB Ta
Tennoo6bMiHHUKIB Big NpsiMOTOYHUX ycTaHOBOK TUny MC 4.

XapaKTepVICTI/IKI/I BI/ICOKOG(*)GKTI/IBHI/IX NMPOTUTOYHUX MNACTUHYATUX yTI/IJ'Ii3aTOpiB HaBedeHo aani.



KOHCTPYKTUBHI eneMeHTH
KOPIYC

Kopnyc ycTaHOBOK CKnafaeTbCAa 3 kapkaca, BUrOTOBMEHOro 3 antoMiHieBOro npodpina Ta ceHABiY naHenewn.
ToBLwWwMHa naHernen — 45 mm. NaHeni ycTaHOBOK BUrOTOBIIEHI i3 CTarli 3 MOKPUTTAM antoMOLUMHKOM. Tyl AaHoro
NoKpuTTA 3abe3neyye HadiNHWIA 3aXMCT MeTany Bid KOpo3il Ta pekoOMeHA0BaHUIM A0 3aCTOCYBaHHS y paioHax
i3 arpecnBHUM NOBITPsIHUM cepenosuemM. . CTpok cnyxbu meTana i3 4aHMM TMNom NokpuTTs — Ao 50 pokis.
HanoBHeHHSA naHenen — MiHepanbHa BaTa.

BEHTUNATOP

B ycraHoBKax BWKOPWCTaHi BiAUEHTOBI BeHTMNATOpM 3 ABuryHamm Ha Bany (EC BeHTunaTopm). Yci
BEHTUNSATOPY BUPOBHMUTBA komnaHii ZIEHL-ABEGG (HimeuunHa) Ta EBM PAPST (HimeuuunHa).

EC-TexHonorisas_— ue iHTenekTyanbHa TEXHOSOriA, sIka BUKOPUCTOBYE iHTErpanbHy €neKTPOHHY CUCTeMy
KepyBaHH4, LLO A03BOMG€ JOocdarati Toro, Wo ABUrYH 3aBXAW npautoe 3 oNTUManbHUM HaBaHTaXeHHAM. Y
nopiBHAHHI 3 AC aBuryHamm edhekTUBHICTb BUKOpPUCTaHHS eHeprii B EC-gBuryHax HabaraTo suwia. lNepesara
EC-BeHTUNATOpPIB — Y HU3bKOMY EHEProCNOXMBAHHS Ta NPOCTOTI yNpaBIiHHS.

NEPEBAIU:

* Bucokuit KKI (93 %), ekoHoMist enekTpoeHeprii 3abe3nevye 3HKEHHS ekcnnyaTauiiHuX BUTPaT (3HMKEHHS
BUTpaT Ha enektpoeHeprito Big 30 % 3a paxyHOK onTumisauii pexxumy poboTn BEHTUNATOpPA BiANOBIAHO 4O
HeobXigHMX NnapameTpi.).

* Hu3bkunin piBeHb LWyMy Npy MOPIBHAHO BUCOKIA NOTYXHOCTI (HWXYe, HX Y TpaauuiiHUX BEHTUNATOPIB Ha
20+30 gb(A)).

* MoXnNMBICTb MMaBHOMO Ta TOYHOrO perynoBaHHA, MOXIMBICTb nporpamMmyBaHHA, perynoBaHHA
I'IpOD,yKTI/IBHOCTi BEHTUNATOpPA B 3anexHocTi Bia piBHFI TemMmnepartypu, TUCKY, CTyneHd 3a4UMNEHOCTI.

» 3axuCT OBUryHa BiO MEXaHiYHMX BMIMBIB Ta €NEKTPUYHUX HaBaHTaXeHb (Oianas3oH AOMYyCTUMWUX Hanpyr
xnBneHHs 200-277 B ta 380-480 B £15 %).

* He notpebye o6cnyroByBaHHS.



* Mae tpuBanun TepmiH cnyx6u (noHag 60 000 roguH, To6To 6-8 pokis 6e3nepepBHOi poboTH).

YTUNISATOP

B ycTaHOBKax 3aCTOCOBYHTbLCA BMCOKOEMEKTUBHUA MPOTUTOYHUI NNacTUHYacCTU pekynepatop. Y AKOCTI
MaTepiana gns NacTUH BUKOPUCTOBYETHCS KOPO3IVMHOCTINKIA NeroBaHni cnnae antoMiHia abo nonictipon,
AKUA MOXITMBO 3aCTOCOBYBATW MPU HU3bKUX TemnepaTtypax i KU BiAHOBMIOE CBOK reoMeTpilo Y BUMNaaKy
obmep3aHHs.

[MoTOKM NPUNNUBHOIO CBIXOMO MOBITPSA | BUTSXKHOMO BiAMNpaLbOBaHOIO MOBHICTIO PO3AiNeHi i HanpaBneHi
3yCTPIYHO Y3O0BX TOHKMX MapanenbHO PpO3TallOBaHWX antoMiHiEBUMX/NOMICTIPONOBMX nnactuH. lMepeHic
BOJIOrM Ta 3anaxis i3 OAHOro NMOTOKY B iHLUWIA BUKIOYEH.

EdektnBHICTE NpoTUTOYHOrO yTunisatopa moxe cknagatn 0o 85..90% (B 3anexHOCTi Big TemnepaTypHO-
BOSOTCTHUX XapaKTePUCTUK MNPUNSIMBHOIO Ta BUTSXKHOIO NOBITPS).

Hwxk4ye HaBegeH npuknag po3paxyHKy NPOTUTOYHOrO yTumisaTop, A€ MOXHa NobadnTu WO, OPIEHTOBHO, OO0
TemnepaTtyp 30BHiWHbOro nositpsa -10..-12 °C BiH He obmep3ae i npu ubomy mae KKO 88 % (nigirpis
30BHIiLWHBOrO NOBITPS BiA -12 °C oo +16,7 °C.
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Moaynb NPOTUTOYHOrO yTuMizaTopa KOMMNNEKTYETLCA APEHAKHUM NiAJ0HOM U3 HEPXaBilo4voi cTani.

Mpn KoHAeHcauii 3'ABNAeTbCs pu3nK obmeps3aHHs yTunizatopa. [Ona 3anobiraHHs LbOro yCTaHOBKA
OCHalleHa ©Oavnacom 3 MOBITPSIHUM KnanaHoM Ta NPMBOAOM. TakoX Uel OGannac [O3BONISIE TaKoX
BMKOPUCTOBYBATK NMOro Anga pexuMmy ppikyniHry — OXONo4)KeHHS BHYTPILUHBbOrO MOBITPSA 32 paxyHOK BinbLu
XONOAHILLIOro 30BHIWHBbOrO. Lle ayxe 3pyyHO Ang npumilieHb Ae € 6arato BHYTPILUHIX TENNOHAAXOMKEHHb —
Kade, pectopaHu, KOHpepeHLU-XOoNu....

ENNEKTPOKAJIOPU®DEP

EnektpuyHmniA HarpiBad cknagaeTbCsa 3 HarpiBanbHOro enemeHta i3 tepmocTinkoro cnnasy Cr-Ni-Fe,
3aKpinaeHoro Ha pamui i3 ctani 3 NokpUTTaM antoumnHk (AlZn), HarpiBad ocHalweHun aBomMa 3axuctamum no
neperpisy.

PeryntoBaHHs notyxHocTi TEHiB moxxnuee sk BKIT/BUKI, Tak i nnaBHe cumicTopHe.

TEMMNOOBMIHHUKU

BoasHun HarpiBay/oxonomxyBadu

3acToCcoBYOTLCA TEMMOOOMIHHMKN 3 MiQHMMKU TpyOkamu Ta antoMiHieBumM opebpeHHam. [Ona 3anobiraHHs
eNeKTPOXIMiYHIN KOpO3ii BCi KONEKTopW TennooOMiIHHUKIB BUrOTOBMEHI i3 Migi. MakcumanbHa Temnepatypa
TennoHocis 100 °C. MakcumansHuin pobounii Tuck 1,6 MMa.

[onatkoBo oxonoaxkyBay YKOMMNIIEKTOBAHUIA KparneyrnoBoBayYyeM Ta ApeHaXHUM NiAA0HOM 3 HepKaBsitoyoTl
cTani.

Tennoo6MiHHMKM MatoTb LITYLEPU NS OPEeHaxXy Ta NpoayBKu.

PpeoHOBUIN HarpiBav/oxonoaxysau

3acTocoByOTbCA TEMMOOOMIHHMKM 3 MigHUMK Tpybkamu Ta aniomiHieBMM opebpeHHsM. MakcumanbHui
pobounn Tuck 4,2 Mla.

HonaTtkoBo TennOOOMIHHMK YKOMMSIEKTOBAHMI  KpanmneynoBroBadYeM Ta ApPEHaXHUM nNigaoHoOM 3
Hep>kaBitoyoi cTani.

®peoHOoBiI TENNOOOMIHHUKM 3HAXOASTLCS Nig HAAMULLKOBUM TUCKOM (a30T).

OUIbTP

CtaHgapTHO BCTaAHOBMOKTLCA KULLEHbKOBI/MaHenbHi inbTpyn knacy EU4, BurotoBneHi i3 Heropro4doi
BONOrOCTINKOI CUHTETUYHOT TKAHUHW. PekomeHaoBaHUN KiHUeBuIr nepenag Tucky — 200...250 Ma.



YCTaHOBKM MOXYTb OyTW YKOMMMEKTOBaHi [o4aTKOBOW hinbTpauieto nosiTpa knacy F7 ta F9, sxi
npeacTaBnsoTb cOB00 OKpeMmi cekuii abo dinbTp-6oken.

LWYMOIrnywHUKH

Bci ycTaHOBKM MOXYTb OYTW YKOMMMEKTOBaHI KaHarbHUMMK LUYMOrMyLWHUKAMKU SKi 3MOXYTb 3abesnevnTn
BinbLU peTenbHi BUMOry A0 LYMOBUX NOKA3HMKIB Y NPUMILLLEHHSX siKi 06CNYroBylOTb Ui YCTaHOBKM.

CUCTEMA ABTOMATUKU

Bnok aBTOMaTMkM posTawoBaHuin 6Ge3nocepefHbO Ha BEHTUNAUIMHIA YCTaHOBLUi Ta YKOMMSEKTOBaHUN
BMHOCHMM MNyNbTOM KEpPyBaHHA, Ha AuUcnnei AKoro BigobpakarTbCsl yCi TEXHOMOriYHi napameTpu. MynbT
KepyBaHHA nigknioYaetbca [0 Onoky aBTtomatukm kabenem posxuHowo go 100 m. Lle possonsie
BCTAHOBMIOBATM NYSbT Yy NPUMILLEHHI , sike 06CrnyroBye iHXeHepHa cuctema.

YBIMKHEHHS/BUMKHEHHS  BEHTUMALINHOT YCTaHOBKM MOXe BigbyBaTUCb K 3 MynbTa KepyBaHHS Tak i Mo
3asganerigb 3agaHomy posknagy. BUMKHeHHS yCTaHOBKM Takox BiabyBa€eTbCS NpuU CnpauloBaHHI NOXEXHOI
curHanisauii.

3agava aBTOMATUKM — NIQTPUMKA Ha 3adaHOMy piBHI TemnepaTtypy BUTSXKHOro nositTps. MNpu ubomy
TemnepaTypa NPUNIIMBHOIO MOBITPA OBMEXYETbCA MO MiHIManbHIi Ta MakCMMarnbHiA BenuuuHi. Takox
MOXITMBO NEPEKIIOYEHHSA peXnMy poboTH yCTaHOBKM NO NIGTPUMLi TeMnepaTypy NPUNIIMBHOIO NOBITPS.

PoboTa yTunisatopa Tenna KOHTPOMOETLCS LUMSAXOM BCTAHOBMNEHHS TepMocTaTa 0OMep3aHHs MO BUTSHXKHOMY
noBiTpto. Y BMNagKy CnpauloBaHHsA TepMocTaTy BigOyBaeTbCA npoueadypa BiATanKkuM LUMAXOM BigKpPUTTS
GannacHoro knanasy.

Y BEHTMNAUINHUX yCTaHOBKax nepenbadeHo nraBHE perynioBaHHA LWIBWAKOCTI BeHTMNSATOpPIB. LUBuakicTb
MPUMNAMBHOIO Ta BUTSDKHOTO BEHTUNATOPIB 3MIHIOETLCA CUHXPOHHO. [lepenbaveHuin pexum KepyBaHHS
LWBMAKICTIO, NPU AKOMY LUBUAKICTb 3HWKYETLCA NPU OOCArHEHHI 3a4aHOT TeMnepaTypu Y BUTSPKHOMY KaHani.

Cuctema aBTOMaTUKM B CTaHAAPTHOMY BWKOHAHHI JO3BOSE il NiOKNIOYEHHA 40 CUCTEMU AucneTyepusadii
no npotokoniy MODBUS. [MacnopT Ha cucteMy aBTOMAaTMKM MICTUTb Nepenik 3MiHHMX HeobXigHux ons
opraHisauii Lboro nig’eaHaHHs.

CUCTEMA OUCNETYEPU3ALII

Aduncnetyepmsauia He BXOAUTb B KOMMMEKT noctaBkm 6a30BoOi Bepcii yctaHoBku. [lpyu HeobXigHOCTI
Bi4JANEHOro KOHTPOSO, YNpaBfiHHA, MOHITOPUHIY napameTpiB YCTAHOBKM, 3aMOBHWKY MPOMOHYETLCA
onuioHanbHbIN KOMMMeKkT. 3a 4ONOMOrow A4OAAaTKOBOro, OMUiOHANbHOro, KOMMMEKTY MOXIMBO CTBOPUTU
eanHy SCADA cuctemy o6’ekty pa3om 3 iHWKUM obnagHaHHAM, abo iHameigyansHy SCADA cuctemy ans
YMPaBIiHiHHA | MOHITOPUHIY NEBHOI YCTaHOBKW.

Hwx4ye HaBeaeHa cTpykTypHa cxema WEB — opieHTOBaHOI aucnetyepusadil.



3a ponomoror cneuianbHOro anapaTtHO-NPorpamMHOro 3abesnedeHHss MOXITMBUIA BigdaneHUn KOHTPOIb,
ynpaerniHHA, MOHITOPMHI NapameTpiB YCTaHOBKM 3a Jonomorot 6paysepa komm'iotepa abo MoGinbHUX
nNpucTpoiB (TenedoH, nnaHweT). Takox, MOXXHa OpraHidyBaTu NOBHOLHHE MicLle onepaTopa C BCTAHOBNEHUM
cneuianizoaHum 3.

Hwx4e HaBedeHO NpuKnag MHEMOCXEMU YCTAaHOBKM B CUCTEMI AucneTyepusadi.




XapaKkTepucTUKN BEHTUNATOPIB

Temnepatypa
T XXuBneHHs, MoTyxHicTb, | CTpym, Knac Hacrora noBiTpA, Wo
mn 06epTaHHS, .
B/dp/ly BT A 3axucTy nepemillaeTbcA,
06/xB °C
MC 2 230/1/50 660 3,3 IP 44 3250 BiA -25 no 45
MC 2 .

(nocuneHmi) 230/1/50 780 4,0 IP 44 3600 BiA -25 no 45
MC 4 380/3/50 1150 1,9 IP 44 2900 BiA -25 no 45
MC 4 .

(NocuneHmi) 380/3/50 2500 4,0 IP 44 3640 BiA -25 no 45

MC-4.5 380/3/50 2500 4,0 IP 44 2970 BiA -25 no 45
XapakTtepucTuku enektpokanopudepis
Tvn MoTyXHicTb, Hanpyra. B KinbKicTs a3 Kinbkictb Kinbkictb
KBT pyra, TEHiB CTyneHiB
MC 2 9 380 3 9 1
MC 2 12 380 3 12 1
MC 2 15 380 3 15 1
MC 2 18 380 3 18 1
MC 2 21 380 3 21 1
MC 2 24 380 3 24 1
MC 4 18 380 3 6 1
MC 4 27 380 3 9 1
MC 4 36 380 3 12 2 (18+18 kBT)
MC 4 45 380 3 15 2 (27+18 kBT)
MC 4 54 380 3 18 2 (27+27 kBT)
MC 4.5 27 380 3 9 1
MC 4.5 36 380 3 12 2 (18+18 kBT)
MC 4.5 45 380 3 15 2 (27+18 kBT)
MC 4.5 54 380 3 18 2 (27+27 kBT)
LUymoBi xapakTepucTuku
OkTtaBHa nonoca, Ny 3ar_aanV|F|
piBeHb
Tun 63 125 250 500 1000 2000 4000 8000 3BYKOBOrO
TUCKY,
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB(A)
MC 2 57 50 49 40 46 39 39 29 49
MC 4 60 56 51 45 49 41 41 30 52
MC 4.5 64 60 58 58 58 57 48 43 62

PiBeHb 3BYKOBOro TUCKY HaBeAeHO Y BiNbHOMY MPOCTOPi Ha BiACTaHi OAMH MeTp Bif YCTAaHOBKM (3 ypaxyBaHHAM
NoBiTPOBO/IB AOBXMHOK TPU METPU Ha CTOPOHAX, LLLO BCMOKTYHOTb | HarHiTaloTh).



XAPAKTEPUCTUKU BOOAHUX HATPIBA4IB

BoasHun HarpiBay MC 2

(BkazaHa MakcMMaribHa NOTYXHICTb)
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HiameTp nigknioYeHHA BOASHOrO Harpisaya, 3/4°

BopgsiHnn HarpiBa4 MC 4

(BkazaHa MakcMMaribHa NOTYXHICTb)
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HiameTp nigkntoyeHHa BoagsHOro Harpisava, 3/4°
BopasiHnn HarpiBa4y MC 4.5
(BkazaHa MakcMMaribHa NOTYXHICTb)
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HiameTp nigknioYeHHA BOASHOrO Harpisaya, 3/4°



XAPAKTEPUCTUKUN BOOAHUX OXONOOXYBAYIB

BoasHuin oxonomxysay MC 2

(BkazaHa MakcMMaribHa NOTYXHICTb)

Bopa 7/12°C Etnnenrnukons 40%, 7/12°C
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900 8,6 17,7 85 41 1,50 10,2 5,5 23,7 69 40 1,10 7,9
1300 11,1 19,3 82 76 1,90 16,0 6,3 25,6 66 73 1,20 10,1
1700 13,1 20,6 79 118 2,30 21,8 7,0 26,9 63 114 1,40 12,0
2100 15,0 22,2 72 170 2,60 27,4 9,7 26,0 65 164 1,90 21,5
HiameTp nigknioYeHHA BOASHOrO oxonoaxysaya, 3/4°
BoasHuin oxonomxysay MC 4
(BkazaHa MakcMMarnibHa NOTYXHICTb)
Bopa 7/12°C Etnnenrnukons 40%, 7/12°C
E‘_ MapameTpu noBiTpa Ha BxoAi MapameTpu noBiTpA Ha BxoAi
E tBx=35°C, j=45% tBx=35°C, j=45%
§ g T | .- > s 2 =5 | . > s 2
st | b | E2|8fR| 8 |85 zw |5 | £2 838§ | 8- 2w
5% | £T | 83 |85 | rw | s5 | S| =T | 88 |S&% | Fw| w8 | SE
<} ¥m c 9 agg m‘:“ i = ¥m c 9 a2g m‘:“ i =
E S X § .= O | © ° N.E S X . X .= O | © ° =
o= c T'm X © as o = c S T'm X © as L=
@ 2 =2 dgo=| o £E= | 88 | 2 s@ | g0 | o £= | s8
eg | @ @ @ £ eg @ @ @ £
1400 14,6 16,4 88 45 2,50 11,6 7,8 22,6 83 40 1,55 5,0
1800 17,5 17,4 86 68 3,00 16,1 8,7 241 78 57 1,73 6,0
2200 20,1 18,4 84 95 3,50 20,5 13,4 22,8 78 84 2,63 12,8
2600 22,5 19,1 82 125 3,90 25,0 15,8 23,1 77 111 3,13 17,1
3000 24,6 19,8 81 158 4,20 29,4 17,8 23,5 75 146 3,53 21,2
JiameTp nigkrtoyeHHa BOAAHOro oxonogxysaya, 1°
BoasHun oxonomxysay MC 4.5
(BkazaHa MakcMMaribHa NOTYXHICTb)
Bopa 7/12°C Etnnenrnukons 40%, 7/12°C
E‘_ MapameTpu noBiTpA Ha BxoAi MapameTpu noBiTpA Ha BxoAi
= tBx=35°C, j=45% tBx=35°C, j=45%
§ E S0 . > s g 20 . > s 8
st | B |E2|tsx| € |S8-|zw| & |E2|8sE |8 | 8- z®
5% | £T | 83 |85 | v | 5| S| =T | 88 |S&% | Fw| w8 | SE
o ¥m c 9 agg m‘:“ i = ¥m c 9 a2g m‘:“ i =
E S X § .= O | [T N.E S X - X .= O | © ° =
2= c T'm X © as o = c S T'm X © as e g
@ 2 =2 dgo=| o £E= | 58 | 2 s@ | g0 | o £E= | s8
22| @ @ @ £ eg @ @ @ £
3500 32,1 19,6 79 92 5,51 14,1 15,1 25,0 75 73 2,99 6,3
4000 35,1 20,3 77 113 6,05 16,5 23,4 23,3 77 99 4,61 13,5
4500 38,0 20,8 76 140 6,52 19,0 23,5 23,5 76 124 5,18 16,5
5000 40,7 21,4 75 170 6,98 21,5 23,7 23,7 75 152 5,65 19,3

HiameTp nigknioveHHA BOASHOro oxonoaxysaya, 1 1/4°




XAPAKTEPUCTUKN ®DPEOHOBUX OXONOOXXYBAUIB

®peoHoBun oxonoaxysay MC 2

(BkazaHa MakcMMaribHa NOTYXHICTb)

R407C R410A
Bwpa'ra TemMnepartypa I'IapameTpM HOBiTpﬂ Ha TemMnepartypa I'IapameTpM HOBiTpﬂ Ha
HOBiTpﬂ, BUNapoByBaHHA Bxoai BUNapoByBaHHA Bxoai
m¥ron 7°C tBx=35°C, j=45% 7°C tBx=35°C, j=45%
Q, kBT teux ,°C jBux, % P, Ma Q, kBT teux ,°C jBux, % P, Ma
500 59 15,8 88 17 5,3 17,4 86 16
900 7,9 18,4 87 33 8,1 18,3 86 33
1300 9,6 20,4 84 59 9,8 20,3 83 59
1700 11,0 21,6 81 9 11,3 21,4 81 91
2100 12,2 22,5 80 127 12,6 22,3 79 127

HiameTp nigkntoveHHa ppeoHOBOro TennoobMiHHMKa, 16/22 MM’

®peoHoBun oxonoaxysay MC 4

(BkazaHa MakcMMaribHa NOTYXHICTb)

R407C R410A
Bwpa'ra TemMnepartypa I'IapameTpM HOBiTpﬂ Ha TemMnepartypa I'IapameTpM HOBiTpﬂ Ha
HOBiTpﬂ, BUNapoByBaHHA Bxoai BUNapoByBaHHA Bxoai
m¥ron 7°C tBx=35°C, j=45% 7°C tBx=35°C, j=45%
Q, kBT taux ,°C jBux, % P, Ma Q, kBT taux ,°C jBux, % P, Ma
1400 12,3 18,5 86 33 12,4 18,4 86 33
1800 13,9 20,0 84 49 14,1 19,9 84 49
2200 15,5 20,8 83 67 15,8 20,7 82 67
2600 17,0 21,6 81 88 17,4 21,4 88 88
3000 18,2 22,2 80 110 18,7 22,0 80 111

HiameTp nigknioyeHHa ppeoHoBOro TennoobMiHHMKa, 16/22 MM’

®peoHoBun oxonoaxysay MC 4.5

(BkazaHa MakcMMaribHa NOTYXHICTb)

R407C R410A
Bwpa'ra TemMnepartypa I'Iapame'rpw I'IOBiTpiI Ha TemMnepartypa I'Iapame'rpw I'IOBiTpiI Ha
HOBiTpﬂ, BUNapoByBaHHA Bxoai BUNapoByBaHHA Bxoai
m3/rog 7°C tBx=35°C, j=45% 7°C tBx=35°C, j=45%
Q, kBT taux ,°C jBux, % P, Ma Q, kBT taux ,°C jBux, % P, Ma
3500 36,1 17,9 83 97 31,6 19,6 81 95
4000 39,4 18,6 81 117 34,6 20,2 79 114
4500 42,4 19,3 80 137 37,6 20,7 78 135
5000 45,3 19,9 78 159 40,4 21,1 77 156
5300 46,9 20,2 78 175 42,1 21,4 76 172

HiameTp nigknioyeHHa ppeoHOBOro TennoobMiHHMKa, 16/22 MM’



AEPOONHAMIYHI XAPAKTEPUCTUKU

T™mn MC 2 (ctaHgapTHMM BEHTUNATOP)

800
c
8 700 ~_
& 600 _-_\1-..,
3 500 \
m
=
E 400
=
=
T 300
a
=
m 200
100
o
o 500 1000 1500 2000 2500 3000
Butparta noeitpA, m3/rog
BOAAHWH Harpisay
[ I | | | l l |
7 12 13 24 31 39 48 57
DPEOHOBHA TENNOOGMIHHKK
I I | | | I I |
17 28 43 &0 78 103 131 156
enexTporanopudep
I I | | | | [
1 3 4 7 ] 13 16 20
BOAAHHA OXONoAHYEaY
I I | | | | I I
22 38 58 BD 105 138 176 210
dinbTp G4
I I | | | | I I
46 51 56 B3 &9 7 B3 o0
NPOTHTOUHMH YTHAIZATOP - NPMTOH
I I | | | | [
34 &0 o0 124 163 206 254 296
NPOTHTOUHMH YTHAIZATOP - BTAMKE
I I | | | I I I
47 B3 125 175 231 293 363 425
WIYMOTAYLLHWE
I I | | | | I I
4 B 14 22 32 45 57 &9
dineTp F7
I I | | | I I |
g2 102 112 126 138 154 166 180
dinbTp F9
I I | | | | I I
161 179 136 221 247 270 M1 515

[OnA oTPMMaHHA BiNbHOIo TUCKY YCTAaHOBKK - Tpeba BigHATH Big
BiNbHOro TUCKY BEHTUNATOPA BTPATY TUCKY Ha KOXXHOMY eNneMeHTi
YCTaHOBKM.




AEPOONHAMIYHI XAPAKTEPUCTUKU

T™mn MC 2 (nocuneHnin BeHTUNATOP)

5 1400
C
o
E. 1200
[
E 1000 T
E \\
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S \
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< Ty
I
A
E 400
m
200
o
500 1000 1500 2000 2500 3000
Burpara nesitpa, m3frog
BOAAHWH Harpisay
| I | | | | | |
7 12 18 24 31 39 48 57
DpecHOBMH TENNooBMIHHME
I I I | | | I I
17 28 43 BD 78 103 131 156
enekTporanopudep
I I I I | | I I
1 3 4 7 o 13 16 20
BOAAHMHA OXONOOMYEaY
I I | | | I I I
22 38 58 BO 105 138 176 210
dineTp G4
I I | | | | I I
46 51 56 B3 B9 7 B3 90
NPOTHTOUHMA YTHAESATOP - NPMTOR
I I I | | | I I
34 60 50 124 163 206 254 296
NPOTHTOUHMEA YTHAESATOP - BATAMED
I I I | | | I I
a7 B3 125 175 231 293 363 423
LY MOTAYILHHE
I I I | | | I I
4 B 14 22 32 48 57 69
bineTp F7
I I I | | I I I
92 102 112 126 158 154 166 180
dinbTp F9
I I I | I I
161 179 196 221 242 270 291 315

Ona oTpPMMaHHA BiNBHOrO TUCKY YCTAaHOBKM - Tpeba BigHATH Big
BiNbHOro TUCKY BEHTUNATOPA BTPATY TUCKY Ha KOXXHOMY eneMeHTi

YCTaHOBKMW.




AEPOONHAMIYHI XAPAKTEPUCTUKU

T™mn MC 4 (ctaHgapTHMMN BEHTUNATOP)

s 1200
C
E T —
g 1000 ~——
[ 9
300
I
@ ™~
m
=
g 500
=
=
T 400
=
m
200
o
0 500 1000 1500 2000 2500 3000 3500 4000
Butpara noeitpA, m3/rog
BOOAHMA Harpisay
[ | | | | | [
7 12 24 31 48 33 57
bpeoHOBMA TENNCOGMIHHME
I | I | | | I
7 12 24 31 48 33 57
enexTpoRanopudep
I | I | | | I
7 12 24 31 48 33 57
BOAAHWA OXONO4MYBaY
I | I | | | I
7 12 24 31 48 33 57
dineTp G4
I | I | | | I
7 12 24 31 48 33 57

NPOTHTOUHKA YTHAISETOP - NPHTOR

I I I I I I I
7 12 24 31 48 33 57

NPOTHTOUHKEA YTHAIZATOP - BATAMKA

7 12 24 31 48 33 57
WYMOTYLWHME
I | I | | | I
7 12 24 31 48 33 57
dinbTp F7
I | I | | | I
7 12 24 31 48 33 57
dineTp F9
I | I | | | I
7 12 24 531 48 33 57

[Ona oTpMMaHHA BiNbHOro TUCKY YCTaHOBKM - Tpeba BigHATH Bif
BiNbHOrO TUCKY BEHTUNATOPA BTPATY TUCKY Ha KOXHOMY enemMeHTi
YCTaHOBKM.



AEPOONHAMIYHI XAPAKTEPUCTUKU

T™mn MC 4 (nocnneHnin BeHTUNATOP)

s 1850
]
g 1800 """"—_...____
E "-\‘
S 1750 \
E T
E 'N-‘_\-
B 1700 ~
=
£ N
= 1650 N
=
I
3 \
E 1600
i \
1550 \
1500
] 500 1000 1500 2000 2500 3000 3500 4000
Burpara noeirpa, m3irog
BOOAHWH Harpisay
[ | [ | | | [
7 12 24 31 48 33 57
GpeoHOBMA TennoobmiHHME
I I I I I | I
7 12 24 31 48 33 57
eNeKTpoKancpudep
I I I I I | I
7 12 24 31 48 33 57
BOAAHHA OXOADAMYBAY
I I I I I I I
7 12 24 31 48 33 57
dinbTp G4
I I I I I I I
7 12 24 31 48 33 57
NPOTHTOUHMHA YTHAIZETOP - NPATOR
I I I I I | I
7 12 24 31 48 33 57
NPOTHTOUHMH YTHAIZETOP - BATAMKAE
I I I I I I I
7 12 24 31 48 33 57
LY MOTAYILHHE
I I I I I I I
7 12 24 31 48 33 57
dineTp F7
I I I I I | I
7 12 24 31 48 33 57
dinsTp F9
I I I I I | I
7 12 24 31 48 33 57

[na oTpUMaHHA BiNBHOro TUCKY YCTaHOBKK - Tpeba BiOHATH Big
BiNTlbHOro TMCKY BEHTUNATOPa BTPaTy TUCKY Ha KOXKHOMY enemMeHTi

YCTaHOBKM.




AEPOOMNHAMIYHI XAPAKTEPUCTUKHA
™Tn MC 4.5

s 1600
C
rf —
E. 1500
E 1400 .
I
@
@ 1300
=
:
= 1200 N
=
I
A
E 1100
m
1000 \
900
1900 2300 2700 3100 3500 3900 4300 4700 5100 5500 5900
Butpara noeitpAa, m3/rog
BOOAHMA Harpisay
I I I I I I I | I
16 20 24 29 33 38 55 57 59
HpeoHOBMA TenNooGMIHHME
I | | I I | I | |
58 71 B5 100 116 132 149 170 185
enexTpoKanopudep
I I I | | I I | |
17 21 26 30 35 40 46 56 B4
BOAAHWA OXNONO4WYBaY
| I | | I I I ||
45 57 70 B3 98 117 138 180 166
dinbTp G4
I I I I I I I I I
53 56 60 B5 67 72 76 B2 B5
MPOTHTOUHHA YTHAIZATOP - NPUTOR
I | I I I | I I I
98 123 152 182 215 251 290 330 374
MPOTHTOUHKEA YTHAIZATOP - BMTAMKA
I | | | I | | | |
101 128 156 187 221 257 306 338 382
WYMOTAYLWHHE
I I I | I I I I I
B 14 17 22 26 32 38 a7 53
dineTp F7
I I I | I I I I I
106 111 120 129 147 159 167 180 187
dineTp FI
I I I | I I I I |
186 195 210 226 235 253 266 287 298

[Onsa oTpMMaHHA BiNbHOro TUCKY YCTaHOBKM - Tpeba BigHATH Bif
BiNbHOrO TUCKY BEHTUNATOPA BTPATY TUCKY Ha KOXHOMY efneMeHTI
YCTaHOBKM.




XAPAKTEPUCTUKU MPOTUTOYHUX BUCOKOE®PEKTUBHUX
YTUNI3ATOPIB

Tun MC 2

MapameTpu NoBiTPA NPUTOK:
tBx=-22°C, j=90%

MapameTpu NoBiTPA NPUTOK:
tBx=-15°C, j=90%

MapameTpu NoBiTPA NPUTOK:
tBx=-10°C, j=90%

Bm_)a'ra MapameTpu NoBiTPA BUTAXKA: MapameTpu NoBiTPA BUTSAXKA: MapameTpu NOBITPA BUTSXKKA:
";?l'r?"’ tBXx=20°C, j=40% tBXx=20°C, j=40% tBXx=20°C, j=40%
AT Q, [ tam | H, P, Q, | tam | H, P, Q, | tax | H, P,
kBT °C % Ma kBT °C % Ma kBT °C % Ma
900 11,2 15,6 89,6 771107 9,2 16,1 88,7 80/106 7,7 16,3 87,6 82/105
1300 15,7 15,2 88,5 131/185 12,9 15,7 87,6 137/183 10,8 15,9 86,3 141/181
1700 20,0 14,8 87,7 197/280 16,3 15,3 86,7 206/277 13,6 15,6 85,4 212/273
2100 24,1 14,7 87,3 274/392 19,5 15,2 86,2 287/388 16,2 15,4 84,8 296/383

* BTpara TUCKY nokKa3aHa Nno NpUniMBHOMY Ta BUTSXKHOMY MOBITPHO.
H — EcbekTUBHIiCTB yTURI3aTOpa.

Tun MC 4.2

MapameTpu NoBiTPA NPUTOK:
tBx=-22°C, j=90%

MapameTpu NoBiTPA NPUTOK:
tBx=-15°C, j=90%

MapameTpu NoBiTPA NPUTOK:
tBx=-10°C, j=90%

Bm_)a'ra MapameTpu NoBiTPA BUTSAXKA: MapameTpu NoBiTPA BUTSAXKA: MapameTpu NOBITPA BUTSXKKA:
";?l'r?"’ tBX=20°C, j=40% tBX=20°C, j=40% tBX=20°C, j=40%
A T q ta, | H, P, Q, | tex | H, P, Q, | tex | H, P,
kBT °C % Ma kBT °C % Ma kBT °C % Ma
1800 21,6 15,1 88,3 151/213 17,7 15,6 87,3 157/211 14,8 15,8 85,9 162/207
2200 25,8 14,8 87,7 205/291 21,0 15,3 86,6 214/287 17,5 15,6 85,3 220/284
2600 29,9 14,7 87,3 265/380 24,2 15,2 86,3 278/375 20,1 15,5 84,9 287/370

* BTpara TUCKY nokKa3aHa Nno NpuninBHOMY Ta BUTSXKHOMY MOBITPHO.
H — EcbekTUBHICTBL yTURI3aTOpa.

Tun MC 4
MapameTpu NoBiTPA NPUTOK: MapameTpu NoBiTPA NPUTOK: MapameTpu NoBiTPA NPUTOK:
B tBx=-22°C, j=90% tBx=-15°C, j=90% tBx=-10°C, j=90%
vpara MapameTpu NoBiTPA BUTSAXKA: MapameTpu NoBiTPA BUTAXKA: MapameTpu NOBITPA BUTSXKKA:
";?l'r?"’ tBXx=20°C, j=40% tBXx=20°C, j=40% tBXx=20°C, j=40%
AT Q, [ tam | H P, Q, | tam | H, P, Q, | tam | H, P,
kBT °C % Ma kBT °C % Ma kBT °C % Ma
2200 26,9 15,4 89,0 103/144 22,1 15,8 88,1 107/143 18,6 16,1 86,9 110/141
2600 31,4 15,2 88,5 131/185 25,7 15,7 87,6 137/183 21,6 15,9 86,3 141/181
3000 35,8 15,0 88,2 163/231 29,2 15,5 87,0 170/227 24,4 15,7 85,7 175/224
3400 40,0 14,8 87,7 197/280 32,6 15,3 86,7 206/277 27,2 15,6 85,4 212/273

* BTpaTa TUCKY NOoKa3aHa no npuninBHOMY Ta BUTAXXHOMY HOBiTpIO.

H — EcbekTUBHIiCTb yTURI3aTOpa.




XAPAKTEPUCTUKU MPOTUTOYHUX BUCOKOE®PEKTUBHUX
YTUNI3ATOPIB

Tun MC 4.5
MapameTpu NoBiTPA NPUTOK: MapameTpu NoBiTPA NPUTOK: MapameTpu NoBiTPA NPUTOK:
Bupata tBx=-22°C, j=90% tBx=-15°C, j=90% tBx=-10°C, j=90%
P MapameTpu NoBiTPA BUTSAXKA: MapameTpu NoBiTPA BUTAXKA: MapameTpu NOBITPA BUTSXKKA:
"°33/'TP"’ tBXx=20°C, j=40% tBXx=20°C, j=40% tBXx=20°C, j=40%
MIroR mq, ta, | H, P, Q, | tex | H, P, Q, | tew | H, P,
kBT °C % Ma kBT °C % Ma kBT °C % Ma

3500 41,5 14,5 86,9 132/187 34,0 15,1 86,0 138/185 28,6 15,5 85,0 142/183

4000 46,8 14,3 86,4 162/230 38,2 14,9 85,5 169/227 32,1 15,3 84,5 174/224

4500 51,9 14,1 86,0 194/277 42,3 14,8 85,1 202/273 35,4 15,1 83,8 208/267

5000 56,9 14,0 85,7 228/327 46,2 14,6 84,5 238/322 38,5 15,0 83,4 246/318

5500 61,7 13,9 85,4 265/382 49,9 14,5 84,2 277/376 41,6 14,9 83,1 286/371

* BTpara TUCKY nokKa3aHa Nno NpUninBHOMY Ta BUTSXKHOMY MOBITPHO.
H — EcbekTUBHIiCTb yTURI3aTOpa.




KPECJIEHHA

Tun MC 2 CFPK (npaBe BMKOHaHHS1, BUA 3BepXy)
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KPECJIEHHA
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KPECJIEHHA
Tun MC 2 W

(Moaynb BOAsiHOro HarpiBy)
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KPECJIEHHA
Tun MC 2 E

(Moaynb enekTpUYHOro HarpiBy)
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KPECJIEHHA
Tun MC 2 C (F)

(moaynb BoasiHoro (¢hpeoHOBOro) oXonoaXeHHs)
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KPECJIEHHA
Tun MC 2 EC (EF)

(Mmoaynb enekTpMYHOro HarpiBy ta BoasHoro (¢ppeoHoOBOro) 0XonomxXeHHs)
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KPECJIEHHA
Tun MC 2 WC (WF)

(Mmoaynb BoasiHOro HarpiBy Ta BogssHoro (hpeoHOBOro) oxXosiogXeHHS)
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KPECJIEHHA

Tun MC 4 CFPK (npaBe BMKOHaHHS, BUA 3BepXy)
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KPECJIEHHA

Tun MC 4 CFPK (niBe BUKOHaHHSA, BUA, 3BepXxy)
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KPECJIEHHA
Tun MC 4.2 CFPK (npaBe BUKOHaHHA, BUA 3BEpPXY)

1960

700

700

2
940 700 ET
o~
_J i
v |
: o
| NS = . AR
_] N v/ ‘ ; E ;né
E|EE|E
B el l=yi=h
(&)
b 1977 500
1\
;:L Jiﬁ | —
e 7 IR > Fal
_l I_ I I
S
& @
[Tp]
N
of 81 /////// '
N__E = o5 ©
o~
~0
T il i il
@ \|/ J.#.Li_ .l=[.
1840
137
i
U B e
[] — ~r
¥




B
11
1A
280 xr

I\t aBTOMATHKH

Bursxka
IIpurus

Bara

m

2278

410

KPECJIEHHA
Tun MC 4.2 CFPK (niBe BUKOHaHHS1, BUA 3BepXy)
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KPECJIEHHA
Tun MC 4 W

(Moaynb BOAsiHOro HarpiBy)
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KPECJIEHHA
Tun MC 4 E

(Moaynb enekTpUYHOro HarpiBy)

MpaBa, BHA 3BEPXY AiBQ, BMA 3BERXY
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Bara 62 kr




KPECJIEHHA
Tun MC 4 C (F)

(moaynb BoasiHoro (¢hpeoHOBOro) oxXonoaXeHHs)

‘ 410 [MpaBa, BUA 3BEDXY NIBQ, BMA 3BEPXY
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Bara 66 kr




KPECJIEHHA
Tun MC 4 EC (EF)

(Mmoaynb enekTpMYHOro HarpiBy Ta BoasHoro (¢ppeoHOBOro) oXonomxXeHHs)

410 MPaBA, BHA 3BEPXY AiBQ, BUA 3BEPXY
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KPECJIEHHA
Tun MC 4 WC (WF)

(Mmoaynb BoasiHOro HarpiBy Ta BogssHoro (hpeoHOBOro) oxXosiogXeHHS)

MpaBa, BHA 3BERXY AIBQ, BMA 3BEPXY
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