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MAJIbIE LLEHTPANIbHbIE KOHAULUOHEPDI

zskum

ZERNAIR

Manbie LHeHTpaJibHbieé KOHAULWOHEPDI

0Ocob6eHHOCTU

o Lnpokuit mofenbHbIA psa yHKLMOHaNbHbIX 610KOB MO3BONSET CO3Aa-
BaTb Ntobble cxembl 06PabOTKM BO3AyXa ANS PeleHns 3aaady no BeHTU-
NAUUN 1 KOHANLUOHUPOBAHMIO.

o CeKLMOHHOEe NOCTPOeHNe YCTAaHOBOK U3 OTAeNbHbIX 6N10KOB N03BOASET
NPOEKTUPOBLLVKY Nerko 1 6bICTPO NoA06paTh TpeGyemyio KOHUrypauuto.

o B yCTaHOBKax MCMOMb3ylOTCA Nerkne neHononnypeTaHoBble CIHABUY-NA-
HENW ToNWMHOM 25 MM, 3DPEKTUBHO CHUXAIOWME WYM U TENnoBble
noTepw, a Takxke npuaatLLe Kopnycy 60nbLUYI MPOYHOCTb U KECTKOCTb.

o MpoaymaHHas v NpakTUYHAsA KOHCTPYKUMA YCTaHOBOK obecneuynBaeT

yOOGHBIN NPOCTON MOHTaX U 06CNYXMBAHWE: YHUBEPCANbHOe UCMof-
HEHWe CeKLU Mo CTOpPOoHe 06CNYXMBAHNS, BO3MOXHOCTb CHATUSA BCeX
naHenewn, MOHTaX Kak B HamoNbHOM, Tak W B MOABECHOM WCMOJHE-
HUM NYTEM TpaHcHOPMaLUM HOXEK B KPpOHWTEWHbI ANs noaBeca 6e3
MCNONb30BaHMA AONOMHUTENbHbIX AeTanen. Yao6Hoe npucoefuHeHune
K CMCTeMe BO3[yXOBOAOB OCYLLECTBASETCS C MOMOLLbO TOPLEBbIX NaHe-
newn, yCTaHaBNMBAKLWUXCSA Ha MoGble KpanHue 610KN CUCTEMbI.

K nto601 ycTaHoBKe NpeanaraeTcs KOMNaeKT aBToMaTnky (6noku ynpas-
NeHus, NaTYnKN, KNanaHbl, NPUBOAbLI 1 T.4.), 06€CNeYnBaIOWNA HAAEX-
HYt0 3aLLMTY, TOUYHYO paboTy 1 rnbkoe ynpasneHue.

CIHABUY-NAHENN TONLUMHON 25 MM 3TO 4Ba CTaNnbHbIX OLUHKO- KpenneHue CbEMHOI NaHenu K kapkacy ocy- BO3MOXEeH MOHTaxX Kak B HaMNO/MIbHOM,
BAHHbIX NUCTa C Nerkum nNeHOonoInypeTaHoBbIM HANONHUTENEM. uecTBnaeTca C NOMOUWbIO cneynanbHoOro Tak v B NOABECHOM MONOXeHWn 6narofaps
JheKTNBHOE CHUXEHWE LWYMa U TeM0BbIX NOTEPb, @ Takke yBe- anioM1MHMeBoro npoguns. YHMBEPCANbHOW KOHCTPYKLUN KPENNeHun.

NUYeHHble NPOYHOCTb U XKECTKOCTb KOpMyca CeKLNN.

BbICTPbINA N

opasmepa

100-50

90-50

80-50

70-40

60-35

60-30

50-30

50-25

1000 2000 3000 4000 5000
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ZERNAIR VUF/VUT

BenTunatopol ZERNAIR

MpumeHeHune

O PaauanbHble BEHTUIATOPbLI NpegHa3HayeHbl 4na nepemelleHns Bo3gyxa
N Apyrux HeB3pbIBOOMACHbIX Fa30BbIX cMecen B CUCTEMax BEHTUAALMUK
N KOHOAWLUWNOHWPOBAHNA BO34YXa.

KOHCTpyKuuMsA 1 maTepuanbl

o BeHTunatopsl VUF/VUT npenctasneHb HECKONbKUMU TUMO-
pasmepamu. Paboumne Koneca M3 OLMHKOBAHHOIO CTaNbHOMO NMUCTA.
B BeHTunaTopax VUF/VUT ncnonb3yeTtca «csobogHoe» pabouee
KOMeco € Hasaj 3arHyTbiMy nonaTkamu. B KayecTBe NMpUBOAA BEH-
TunaTopos VUF/VUT ncnonb3yoTcs aCUHXPOHHbIE TpEXdasHble
3neKTpoABuraTenu.

o CTaTuyeckn n gnHammyeckn cbanaHcupoBaHHble paboyne Konéca
N NPUMEHsIEMble 3NeKTPOABMUIraTeENN NO3BONAOT 4OCTUYL Bonee
40 000 yacoB pabouero pecypca. ABuraTenb pacnosioXeH B NOTOKe
nepemelL,aeMoro Bo3ayxa, Yto cnocobcTeyeT 3hdheKTUBHOMY OTBOAY
TennoTbl. TemnepaTypa nepemeLlaemMoro Bosfyxa A5 BEHTUIATOPOB
VUF/VUT — oT -40°C go +40°C. icnonb3oBaHune paboyero koneca
VUF/VUT) npoussoacTtea Ziehl-Abegg AG Germany o6ec-neunsaer
BbICOKOE Ka4eCTBO W HalEXHOCTb PabOTbl BEHTUNSTOPOB.

3awuTa u perynupoBaHue Npou3BOAUTENIbHOCTH

o 3aluTa anekTpoaBuraTenen v Npon3BoaANTENbHOCTb BEHTUNATOPOB
VUF/VUT ocywecTBnaeTca npuMeHeHnem 4actoTHOro npeob-
pasosarens.

o [na BeHTUNATOpOB VUF/VUT 0643aTeNbHO UCMOMb30BaTh
YacTOTHble Npeobpa3oBaTeny, BAUSAIOWME HA BENUYMNHY H4aCcTOTbl
N HANPHKEHUA.

MoHTax

o BeHtunatopsl VUF/VUT ycTaHABNMBAKOTCA B HAMOMbHOM U B M0A4-
BECHOM WCMOMHEHMU NYTEM TPAHCHOPMALMU HOXEK B KPOHLUTENHbI ANg
noageca 6e3 1cnonb3oBaHUs AONOMHUTENbHbBIX AeTanewn. [Ans npefot-
BpalLeHns nepefayv BM6paLnit 0T BEHTUNATOPA K BO34YXOBOLY PEKO-
MeHAYeTCA MOHTUPOBATb [0 1 NOC/Ee BEHTUNATOPA MMOKNe BCTABKU.

T EErT [AnameTtp pa6o- MouwHocTb [Leuratens YacTtoTta
p P yero Koneca, cM  ABuratens, kBt BpaLieHus, 06/ MuH
22 0,37 63 A2
50-25 2730
25 0,55 63 B2
25 0,55 63 B2 2730
50-30 28
11 71B2 2800
31
28
60-30 a1 1.1 71B2 2800
31 1,1 71B2 2800
60-35 31 1.5 80 A2 2880
35 22 80 B2 2860
31 11 71B2 2800
70-40 31
22 80 B2 2860
35
35 2,2 80 B2
2860
80-50 35 3 90 L2
40 4 100 S2 2850
35 3 90 L2 2860
90-50 40 4 100 S2 2850
45 3 100 S4 1410
40 4 100 S2 2850
45 3 100 S4
100-50 1410
45 4 100 L4
45 55 112 M4 1430
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ZERNAIR VUF — Bbixn0n npsmo ZERNAIR VUT — BbIx/10M BBEPX

ZERNAIR 60-35 VUF/VUT . 31 - 1,1 x 30 (R)
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5 6 7

1 2 3
1 - TunycTaHoOBKM
2 - Tunopasmep cekuuu, cM
3 - WUcnonHenue no Bbi6pocy Bo3ayxa (VUF — npamo, VUT — BBepx)
4 - [uametp pa6oyero Kkoneca, cMm
5 - MowHocTb gBuratens, KBt
6 - Yucno o6opoTos aBuratens, 100 06/MuH
7 - R — Heo6xoAMMO BHeLIHee YacTOTHOE PerynmpoBaxne
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Pa6ouui HanpseHue A, b, B, T, A, Macca,
TOK, A nutanus, B MM MM MM MM MM Kr
1,66/0,96 43
3~220/3~380 710 470 635 395 510
2,47/1,43 45
2,47/1,43 510 47
3~220/3~380 710 520 635 445
4,4/2,52 610 54
4,4/2,52 3~220/3~380 810 520 735 445 610 58
4,4/2,52 60
56/3,3 3~220/3~380 810 570 735 495 610 63
8,0/4,6 70
4,4/2,52 610 66
3~220/3~380 910 620 835 545 75
8,0/4,6 710
75
8,0/4,6 84
3~220/3~380 710
10,5/6,0 1010 720 935 645 88
8,0/4,6 3~380/3~660 840 105
10,5/6,0 3~220/3~380 710 96
8,0/4,6 3~380/3~660 1125 740 1050 665 840 111
11,6/6,7 3~220/3~380 112
8,0/4,6 3~380/3~660 117
11,6/6,7 3~220/3~380 116
1225 740 1150 665 840
8,5/4,9 124
3~380/3~660
11,0/6,5 133
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CEKL\UAt MOHOBJIOKA

zsmvm

ZERNAIR SOLID

CeKumnsa MoHOGNOKa

MpumeHeHune

o Cekumn MoHo6noka SOLID npefHasHauyeHbl ANS OYUCTKM, Harpesa
1N NepemeLleHmns NpUTOYHOro BO3Ayxa 1 ApYyrMx HEB3PbIBOOMACHbLIX ra30-
BbIX CMECel B CUCTeMAX BEHTUAALUMN U KOHANLMOHNPOBAHMS BO3ayXa.

KOHCTpyKuuA 1 maTepuanbi

o Cekuunun moHobnoka SOLID npefcTaBneHbl HECKONbKUMU TUMO-
pasmepamu. KOHCTPYKTUBHO COCTOAT U3 CNeaylowmnx QyHKLNOHanb-
HbIX 31emeHToB: unbTp EU3, BOASSHOW HarpesaTenb, paananbHbin
BEHTUNATOP. KOHCTPYKLMSA CeKLMN NO3BONSET OPraHn30oBaThb BbIX10M
BO3JyXa Kak MpsAMOo, Tak 1 BBEPX MOCPEACTBOM NepecTaHOBKM Topue-
BOV 1 BEPXHEW NaHenewn.

o Pabouune Koneca n3 OUMHKOBAHHOMO CTaNbHOro NNCTa. Mcnonb3ayeTcs
«CBOBHOAHOE» pabouee KoNeco € Ha3af 3arHyTbiMu nonaTkamu. cnonb-
30BaHue pabouero koneca npoussoacTea Ziehl-Abegg AG Germany
06ecneynBaeT BbICOKOE KAUecTBO U HAEXHOCTb PAbOTbl BEHTUNATOPOB.

o /lnsa HarpeBa BO3[yxa MCNONb3YOTCA ABYXPAAHbIE W TPEXPAAHbIE
Harpesatenu WR.

o GunbTpylowas BCTaBka, NpefHa3HayeHHas 418 OYUCTKU BO3AYXa,
a Takxe ANns 3aWuTbl TeNNoo6MeHHUKa OT 3arpa3HeHns, NocTas-
naeTca oTAeNbHO.

o BbICTPOCbEMHbIE CEPBUCHbIE MaHenu, OCHaWEHHbIe py4yKkamu, MO3BO-
NS0T NPOU3BOANTL 3aMeHy (UNbTPYIOWEN BCTABKM Kak CBEPXY/CHU3Y,
Tak 1 cnesa/cnpasa.

3awutam perynnpoBaHue npon3soanTenbHOCTU

o 3alMTa 3NeKkTpoABuraTenen 1 Npon3BOAUTENbHOCTb BEHTUIATOPOB
SOLID ocyuiecTBnaeTca NpUMEHeHemM 4acToTHOro Npeobpa3osartens. Ans

o BeHTUNATopoB SOLID 06a3aTeNbHO MCMNOMNb30BaATb YaCTOTHbIE
npeobpasosaTenyt, BNUAIOWME HA BENNUYMHY YACTOTbl U HANPSHKEHNS.

O 3awWmnTa TennNoobMeHHNKA OT 3amep3aHuna NpeacTaBnseT cobom
KOMMNEeKC B3aMMOCBA3aHHbIX MeponpuaTUi. aHHbIR KOMNIeKC
BK/lOUYAET B cebs cnedylowne KOMNOHEHTbl: KANWANAPHbIA TepMo-
CTaT ANA 3aWnTbl 0T 06Mep3aHusa No BO3AYXY W AATYMK TemnepaTypbl
06paTHOro TENNOHOCUTENS ANA 3aWUTbl 0T 0O6Mep3aHus No BOAE;
610K ynpasneHus.

MoHTax

o MoHo6n0kM SOLID ycTaHaBNMBAKTCA Kak B HAMoOMbHOM, TaK M B noA-
BECHOM WCMOMHEHUN NYTEM TpaHCOPMaL UM HOXEK B KPOHLITENHbI ANs
noaseca 6e3 MCNoNb30BaHMSA AONOMHUTENbHbIX AeTanen. [Ans npefot-
BpalleHus nepefayv BU6paumin oT MOHOBI0KA K BO34yX0BOAY PEKOMEH-
LlyeTcsl MOHTMPOBATb 0 U MOC/Ae MOHO6N0Ka rMbKMe BCTABKK.
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ZERNAIR 60-35 SOLID .

.31-1,1x30(R)
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- Tun ycTaHOBKM
- Tunopasmep cekuuu, cM
- CeKkuus MoHOGN0Ka (GUNbTP, BOASHOI Harpes, BEHTUAATOP)
- PaaHocTb Harpesatens (2 — ABYXPAAHbINA, 3 — TPEXPAAHDII)
- [lnameTp pa6oyero Koneca, cM
- MouwHocTb agBUratens, kBt
- Yucno o6opotoB gBuratens, 100 06/MuH
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AvameTtp MolHocTb Yacrota Pa6ouuni
Tunopasmep  pa6ouero ABurarens, [Buratenb  BpaLeHus, TOK,
Koneca, cm KBT 06/MuH A
22 0,37 63 A2 1,66/0,96
50-25 2730
25 0,55 63 B2 2,47/1,43
25 0,55 63 B2 2730 2,47/1,43
50-30 28
31 1,1 71 B2 2800 4,4/2,52
28
60-30 31 1,1 71B2 2800 4,4/2,52
31 1,1 71B2 2800 4,4/2,52
60-35 31 1,5 80 A2 2880 56/3,3
35 2,2 80 B2 2860 8,0/4,6
31 1,1 4,4/2,52
71B2 2800
70-40 31
2.2 8,0/4,6
35 80 B2 2860
35 2,2 80 B2 8,0/4,6
2860
80-50 35 3 90 L2 10,5/6,0
40 4 100 S2 2850 8,0/4,6
35 3 90 L2 2860 10,5/6,0
90-50 40 4 100 S2 2850 8,0/4,6
45 3 100 S4 1410 11,6/6,7
40 4 100 S2 2850 8,0/4,6
45 3 100 S4 11,6/6,7
100-50 1410
45 4 100 L4 8,5/4,9
45 55 112 M4 1430 11,0/6,5
40
[lByxpsigHOe ucnonHenue 80-50 SOLID.2
35
90-50 SOLID.2

NoTteps pasneHus soabl, KMa

[AByxpsigHoe ucnonHeHue / TpexpagHoe NCMOTHEHUE

60-30 SOLID.2

50-30 SOLID.2
50-25 SOLID.2

60-35 SOLID.2

70-40 SOLID.2

100-50 SOLID.2

22 3,1 54

Pacxop Bofbl yepes oborpesarenb, M3/u

Tunopasmep Pacxop Bo3ayxa, M*/uac Pacxop Bogpl, M*/uac
50-25 1600/ 1600 0,93/1,12
50-30 1900/ 1900 111/1,34
60-30 2300/ 2300 1,34/1,62
60-35 2700/ 2700 157/19
70-40 3600/ 3600 2,09/2,53
80-50 5100/ 5100 2,97 /3,58
90-50 5700/ 5700 3,32/4,01
100-50 6300/ 6300 3,66 /4,43

HanpsxeHune
nuTaHus,
B

3~220/3~380

3~220/3~380

3~220/3~380

3~220/3~380

3~220/3~380

3~220/3~380

3~380/3~660
3~220/3~380
3~380/3~660
3~220/3~380
3~380/3~660
3~220/3~380

3~380/3~660

100

20

MNoTeps pasneHus Boabl, KMa

40

TapaBnuueckoe conpoTusnexue, kMa

A B,
MM MM
710 470
710 520
810 520
810 570
910 620
1010 720
1125 740
1225 740

TpéxpaaHoe ncnonHexne

0,06

289/7
2,99/6,15
488/11,4
573 /1313
7,62/17,61
11,96 / 29,11
16,81/ 23,81
10,06 /19,63

B
MM

635

635

735

735

835

935

1050

1150

60-30 SOLID.3
50-25 SOLID.3

h
MM

395

445

445

495

545

645

645

665

50-30 SOLID.3

zsnmm

a Macca, kr
MM ABYXpsAAHbIA  TpexpsAaHbIiA
HarpeBsaTenb  HarpesaTenb

69 71
1060

7 73
1060 75 76

81 82
1160

83 84

87 89
1160

89 91

92 94
1160 95 97

101 103

102 105
1160

110 113
1260 m 114

126 129
1260

130 133
1390 147 150
1260 142 147

158 161
1390

157 162

165 170

166 16
1390

174 179

183 188

80-50 SOLID.3

90-50 SOLID.3

70-40 SOLID.3

60-35 SOLID.3

100-50 SOLID.3

2,26 3,29 512

Pacxop Bofbl yepes oborpesarenb, M3/u

Tennonpon3BoanTENbHOCTb, KBT

26/31,4
30,9/373
37,4/452

439/53
58,5/70,7
82,9/100,1

92,6/111,9
102,4/123,7

TemnepaTypa HapyxHoro Bo3ayxa: -30°C/-40°C. Temnepatypa Bo3ayxa Ha Bbixofe U3 Harpesatens: +18°C. TemnepatypHbiil nepenag Bofabl: 95/70°C.

VXOLU'IOHOW BMTINID



BOAASIHLIE HATPEBATENN

zskum
ZERNAIR WR

BopsfiHble HarpeBaTenu

MpumeHeHune

o BopasHble Harpesatenu WR npefHasHauyeHbl And nogorpesa Bo3-ayxa
1 OPYTUX HEB3PbIBOOMACHbBIX ra30BbIX CMECEN B CUCTEMAX BEHTUNA-LUN
1 KOHAMUWOHUPOBAHNS BO3ayXa.

KOHCTpyKuuA 1 maTepuanbi

o Harpesatenn WR npefcrtaBneHbl HECKONbKUMKU TUMopasmepamuy,
B KQX/JOM W3 KOTOPbIX JOCTYMHbI IBA UCMONHEHUS — ABYXPSAHOE U Tpé-
XpsAAHOE, UTO yBennuuBaeT PYHKUMOHANbHbIE BO3MOXHOCTU AAHHOMO
TMna obopynoBaHua. NMpeaHasHaveHbl ANg 3KCNAyaTauuu npu Makcu-
ManbHOM pabouem gasneHun 1,5 MMa U MakcMmanbHOW paboyen Tem-
nepatype TtennoHocutens 170°C. B kauecTBe TeNIOHOCUTENS PEKOMEH-
[lyeTcs UCNonb3oBaTb BOAY W He3amep3atloume cmecn. MoBepXHOCTb
Tennoo6meHa M3roToBneHa W3 antoMUHWEBbIX NNACTUH TONWWUHON
0,12 MM 1 NPOXOAALLMNX Yepe3 HKX B WAXMATHOM Nopsaake MeaHbIX TPy6OK
anametpom 9,52 MM. TpybHble KONNeKTopbl U3 CTanu MMeloT pe3bOboBble
naTpybku ¢ noakntoveHrem G1”, BbiBefeHHble 3a 6OKOBYIO NaHenb. Bce
Tennoo6MEHHUKN UCMbITbIBAIOTCH HA repPMETUYHOCTb BOAOW NoA fAaBne-
Hvem 16 6ap B TeUEHWE 3 MUHYT.

3awmTa ot 06mep3aHus

o 3alluTa TennoobMeHHUKA OT 3amep3aHins NpeAcTaBnseT cobon KoMnneKkc
B3aMMOCBA3AHHbIX MepOnNpPUATUA. [laHHbI KOMMIEKC BKIOYaeT B cebs
cnefytolme KOMNOHEHTbI: KANUNNAPHbBIA TepMmocTaT ANA 3aWnThl
0T 06Mep3aHus No BO3AyXy W AaTYnK TemnepaTtypbl 06paTHOrO TeNNOHO-
CWTens ANs 3alnTbl OT 06Mep3aHua no Boge; 60K ynpasneHums.

PerynupoBaHue Tensonpon3BoauTENbHOCTH

o Tennonpon3BoauTeNbHOCTb Harpesatenein WR perynupyetcs aBTo-
MaTUYeCKN C MOMOLLbIO YNpaBNsAtowero 6,0ka 1 CMeCUTENbHOTO y3na.
MnaBHoe perynupoBaHue NPOU3BOANUTENBHOCT AOCTUIAETCA MyTem
nprMeHeHUs B 06BA3Ke HarpesaTens TPEXXOAOBOro KnanaHa noBopoT-
HOMO TWNA ¥ NPWBOAA C CUrHANOM ynpasnexus 0..10 B, uTo no3sonset
TOYHO NOAAEPXKMBATL TEMMEepaTypy NPUTOUYHOTO BO3AYXaA.

o BopfsHble HarpeeaTenu ycTaHaBNMBAKTCA Kak B HAMoMNbHOM, Tak 1 B NOA-
BECHOM WCMOMTHEHWMW NYTEM TPAHC(OPMALMMN HOXEK B KPOHLWITEWHbI ANS
nofseca 6e3 NCNoNb3oBaHWUs JOMONHUTENbHbIX AeTanen. Ans npeaoT-
BpaLLEeHUsA 3arpsizHeHnsa HarpeeaTens Heo6XxoAuMo nepes HWM yCTaHo-
BWTb BO3AYLWHbIA HUNLTP.

o HarpesaTenwu cnefyeT NoAKIOUYaTh MO MPUHLUMNY NPOTUBOTOKA, TaK
KaK MpW UCMofb30BaHWM MPSAMOTOUYHOMN CXembl MOABOAA TEMNOHOCK-
Tens MOLWHOCTb HarpeBaTens CHuxaeTcs. Mpu ycTaHOBKe HarpesaTens
nepes BEHTUNATOPOM HEOBXOAMMO PEerynupoBaTh €ro MOLHOCTb TaKum
06pa3om, UTobbl He NMPEBbICUTb MAKCMMANbHO JOMYCTUMYIO TeMnepaTtypy
BO3/lyXa, NepemMelLlaeMoro BeHTUNSATOPOM.

ZERNAIR 60-35 WR / 3
TOT T

1 - TunycTaHOBKM
2 - Tun cekuum
3 - Tunopa3mep cekunu, cm
4 - PapHocTb HarpeBaTens
(2 — ABYXpAAHbIN, 3 — TPEXPSAAHDIiA)
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CKOpOCTb NOTOKa BO3AyXa, M/C



Tunopasmep

MNoTeps pasneHus soabl, kMa

20

50-25

50-30

60-30

60-35

70-40

80-50

90-50

100-50

PapgHocTb A, MM B, Mm

BYXPAAHbIA
A y P 710 470
TpéxpsaaHbli

BYXPARHbIA
A y P - 710 520
TpéxpsaaHbIn

BYXPAAHbIA
A y P 810 520
TpéxpsaaHblit

BYXPARHbIA
A y pA - 810 570
TpéxpsaaHbIn

BYXPAAHbIA
A y PR 910 620
TpéxpsaaHblit

BYXPAQHbIA
A y pA - 1010 720
TpéxpsaaHbIn

BYXPAAHbIA
A y PR - 1125 740
TpéxpsaaHblit

BYXPSAAHbINA
A y pA - 1225 740
TpéxpsaaHbIn

IlByXpsAaHOe ncnonHenue WR 80-50/2

WR 90-50/2

WR 70-40/2

WR 60-35/2

WR 60-30/2

WR 50-30/2
WR 50-25/2

WR 100-50/2

0,6 1,15 2,2 3,1 5.4
Pacxop Boabl yepes o6orpesarens, M*/u

B, Mm

635

635

735

735

835

935

1050

1150

[AByxpsAigHoe ucnonHeHue / TpexpagHoe NCMONTHEHNE

Tunopasmep Pacxop Bo3ayxa, M*/uac Pacxopa Bogpl, M*/uac
50-25 1600 0,93/1,12
50-30 1900 111/1,34
60-30 2300 1,34/1,62
60-35 2700 157719
70-40 3600 2,09/2,53
80-50 5100 2,97 /3,58
90-50 5700 3,32/4,01

100-50 6300 3,66 /4,25

MoTeps pasneHus soabl, kMa

100

90

50

30

20

rmm A, mm
395 350
445 350
445 350
495 350
545 350
645 350
645 350
665 350

TpéxpspHoe ucnonHenne

0,06

0,49

WR 50-25/3

WR 50-30/3

WR 60-30/3

TmapaBnuyeckoe conpoTusnexue, kMa

2,89/7
2,99/6,15
4,88/11,4
573/13,13
7,62/17,61
11,96 / 29,11
16,81/ 23,81
10,06 /19,63

zsnmfﬁa}

Macca, kr 3anpaBouHbIN 06bEM, N
25 1
27 1,4
26 13

27,5 1,8
29 1,5
30 2
31 1,7

325 23

335 2,2

36,5 3
39 32
43 44
43 35
47 48

45,5 38
50 53

WR 80-50/3

WR 90-50/3

WR 70-40/3

WR 60-35/3

WR 100-50/3

2,26 3,29 512

Pacxop Boabl Yepes o6orpesatens, M*/u

Tennonpon3BoanTeNbHOCTb, KBT

26/31,4
30,9/373
37,4/452

43,9/53
58,5/70,7
82,9/100,1

92,6 /1119
102,4/123,7

TemnepaTypa HapyxHoro Bo3ayxa: -30°C/-40°C. Temnepatypa Bo3ayxa Ha Bbixofe U3 Harpesatens: +18°C. TemnepatypHbiil nepenag 8ofabl: 95/70°C.

WralveadivH 3I9HETog



ANEKTPUYECKUE HATPEBATEJIU

zskumz)
ZERNAIR EH

AneKTpUyeCKHe HarpeBaTenu

MpumeHeHune

o JnekTpuueckne HarpesaTenu EH npeagHasHadeHbl AnA  nogorpesa
BO3/lyXa W [IPYrux HEB3PbIBOOMACHbBIX TA30BbIX CMECEN B CUCTEMAX BEH-
TANAUNN 1 KOHAWUMOHUPOBAHUSA BO3ayXa.

KOHCTpyKuuA 1 maTepuanbi

o Harpesatenu EH npeactaBneHbl HECKObKUMK TUMOpPa3Mepamu,

B KaXXAOM W3 KOTOPbIX AOCTYMHblI PA3NNYHbIe MOWHOCTHbIE MOANDU-
Kauuu, 4to ysennumnsaeT PYHKLUOHANbHbIE BO3SMOXHOCTW LAHHOTO
TMna obopyaoBaHua.

o HarpeBaTefibHble 31eMeHTbl TPy64aTOro TMMNa M3roTOBMEHbI U3 HEPXKaBe-
lOLLeV CTanU W yKpenaeHbl antoMWHUEBbIMU pacnopkamn Ans npeaoT-
BpalleHus subpauui.

o Bce HarpeBaTenun KOHCTPYKTUBHO MMEKT ABEe PaBHble MO MOLWHOCTH
cTynenu (Kpome Harpesarens Ha 22,5 kBT, UMeloLWero ctynexu 7,5 kBT
115 KBT) ana 60M1ee TOUHOro NoAAepKaHUa TemnepaTtypbl NPUTOYHOTO
BO3yXa VI CHUKEHWNA HATPY3KM Ha 3MEKTPUYECKYIO CETb.

o Knacc nsonauun kopnyca IP 40.

3awuTa oT neperpesa

o Harpesartenu CTaHAapTHO OCHalleHbl ABYMS TepMOCTAaTaMM 3aWnThbl
OT neperpesa Kopnyca v Bo3gyxa, cpabaTbiBatlowme npu Temnepa-
Type 80°C, a TakXe Uenblo TEPMOKOHTAKTOB, KOTOpAasa pa3mblkaeTcs
B CNy4yae neperpesa.

o CKOpOCTb NMOTOKA BO3J4yxa Yepe3 HarpesaTenb JOMKHA 6bITb
He meHee 1 m/c.

PerynupoBaHue Tensionponu3BoAUTENbHOCTU

o Tennonponu3BoAMTENbHOCTb HarpesaTeneir EH  perynupyetcs
aBTOMATWYECKN C NOMOLLbIO YyNpaBnsioWwmnx 610koB. MnasHoe pery-
NMpoBaHWe NPOU3BOANTENBHOCTY AOCTUTAeTCA NOCNef0BaTeNbHbIM
BK/TIOYEHMEM CTYNeHEeN HArpesa, 4To No3BONSAET TOYHO OTCIEXKNBATDL
TemnepaTtypy NpUTOUYHOrO BO3AYXA.

MOHTaX

o JneKTpuyecKkne HarpesaTenu yCTaHaBNMBAIOTCA KakK B HaMoOMbHOM, Tak
1 B MOABECHOM UCMOMHEHWN NYTEM TpaHCHOPMaLUN HOXKEK B KPOH-
WTEeNHbI A4Ng nofaseca 6€3 UCNOoNb30BaHUSA AOMNONHUTENbHBIX AeTanen.
[na npeaoTBpalleHns 3arpa3HeHns Harpeeatens HeobxoAnmo nepeq
HUM Ha PacCTOSHUN He MeHee 1 M yCTaHOBMTb BO3AYLLUHbIA DUIBLTP.

o lpu yCcTaHOBKe HarpesaTens nepej BeHTUNATOPOM HEOBXOAUMO
perynmpoBaTtb ero MOLWHOCTb TakuM 06pa3om, YTobbl He MPeBbICUTL
MaKCMManbHO AOMYCTUMYIO TeMMepaTypy BO3[yxa, NepemellaemMoro
BEHTUNATOPOM.

ZERNAIR 60-35 EH / 30
T T

1 2 3 4

1 - TunycTaHOBKM

2 - Tun cekuum

3 - Tunopa3mep cekunu, cm
4 - MowHocTb TOHoB, KBT
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CKOpOCTb NOTOKa BO3AYyXa, M/C



zsnmm

Konunuectso T3HoB

Tunopasmep Do e Tok, A Cunosoit kagen/ A, MM b,Mm B, mm Lvm A, mm Macca, Kr LD EEERTLED
HarpesaTtens, KBt ! AR T S KONMYeCTBO ! ! ! ! " ! MWUYECKON KpnBOWN
75 11,3 3 BBI 4x2,5/1 510 30 1]
50-25 15 22,6 6 BBI 4x2,5/2 710 470 635 395 610 36 v
22,5 339 9 BBI" 4x2,5/2 710 43 \
75 11,3 3 BBI 4x2,5/1 510 31 1]
50-30 15 22,6 6 BBI 4x2,5/2 710 520 635 445 610 38 \%
22,5 339 9 BBI 4x2,5/2 710 44 V'
15 22,6 6 BBI 4x2,5/2 610 42 1]
60-30 22,5 339 9 BBI 4x2,5/2 810 520 735 445 710 48 v
30 45,1 12 BBI 4x6/2 840 57 \
15 22,6 6 BBI 4x2,5/2 610 43 1]
60-35 22,5 339 9 BBI" 4x2,5/2 810 570 735 495 710 50 1]
30 45,1 12 BBI 4x6/2 840 59 \%
15 22,6 6 BBI 4x2,5/2 610 48 |
30 45,1 6 BBI 4x6/2 610 48 1]
70-40 910 620 835 545
45 67,6 6 6 BBI" 4x10/2 840 69 1]
60 90,1 12 BBI 4x10/2 840 69 ]
15 22,6 6 BBI 4x2,5/2 610 54 |
30 45,1 6 BBI" 4x6/2 610 54 |
80-50 1010 720 935 645
45 67,6 6 6 BBI" 4x10/2 840 74 |
60 90,1 12 BBI 4x10/2 840 74 |
30 45,1 6 BBI 4x6/2 610 61 |
90-50 45 67,6 6 6 BBI" 4x10/2 1125 740 1050 645 840 82 1]
60 90,1 12 BBI" 4x10/2 840 82 1]
45 67,6 6 6 BBl 4x10/2 840 86 1]
100-50 1225 740 1150 665
60 90,1 12 BBI 4x10/2 840 86 1]
MowHocTb HarpesaTens Q, KBT —> MOLU,HOCTb, KBT

0O6orpes Bo3ayxa, AT, °C

Tunopasmep

75 15 22,5 30 45 60
50-25 50-25 50-25
50-30 50-30 50-30
60-30 60-30 60-30
60-35 60-35 60-35
70-40 70-40 70-40 70-40
80-50 80-50 80-50 80-50
90-50 90-50 90-50
100-50 100-50

Pacxop Bo3ayxa, M*/u —>

UU3LVE3dIVH INNIThUdLNIE



BO3YXOOXNAAUTENU

zskum
ZERNAIR WC

BopsHbie BO3AyX00XnaguTenu

MpumeHeHune

o Oxnagutenn WC npegHasHaueHbl 418 OXNaKAEHUA BO3AyXa W ApYrux
HEeB3PbIBOOMACHbIX FA30BbIX CMECeN B CUCTEMAX BEHTUNALMN U KOHAN-
LMOHWPOBAHNA BO3AYXA.

KOHCTpyKuusA 1 maTepuanbi

o Oxnaantenn WC npeactaBneHbl HECKONbKMMU TUMOpPa3Mepamu
1 NpeAHasHayveHbl AN 3KCnayaTauny Nnpyu MmakcMmanbHoOM paboyem fas-
neHun xnagoHocutens 1,5 MMa.

o B kauyecTBe X1aA0HOCUTENS PeKOMEeHAYeTCs UCNONb30BaTb BOAY U He3a-
Mep3arkline cMecu.

o MOoBEPXHOCTb TeNN006MEHA M3rOTOBNEHA M3 aIOMUHMEBDBIX NNACTUH
TONWMHOM 0,12 MM 1 NMPOXOASALMUX Yepe3 HUX B WaxXMaTHOM nopsamake

MefHbIX TPY6OK AnameTpom 9,52 mm. Tpy6bHble KONNeKTOPbl BOASHbIX ZERNAIR 60-35 WC
oxnaguTenen U3 ctanu umetoT pe3bboBble NaTpybKM C Noakoye- ] ! —!

Huem G1”, BblBeAileHHble 3a 6OKOBYD NaHenb. icnonHeHe Tennoo6-
MEHHWKa — TpéxpsaHoe.

o Bce oxnaauTenu CTaHAApTHO OCHalLeHbl NPOdUIbHBIM MIACTUKOBBIM
Kanneynosutenem v NoAfoHoOM ¢ natpybkom d=21mm ansa cbéopa u cnvea
KoHAeHcaTa. MpaBoe UK neBoe UCNONHEHWe NO CTOPOHe NoAsofa
xnagareHTa. Mpy MOHTaXKe U3MEHeHWe CTOPOHbI 0BCNY)KIMBAHWUSA HEBO3-
MOXHO. Bce BoAsHble OXNaanTENN UCMbITHIBAIOTCA Ha repMeTUUYHOCTb
BOJOW NOA AaBneHunem 16 6ap B TeYeHne 3 MUHYT. @

1 - TunycTaHOBKM
2 - Tunopa3mep cekunu, cm
3 - Tuncekuumn

59

PerynupoBaHue Nnpon3BoAUTENbHOCTY -

o X0nofonpon3BOANTENBHOCTL oxnaautenen WC perynupyeTcs asTo- ©
MaTMYecKn C NOMOLLbIO ynpasnsatoLlero 6noka. NMnasHoe perynuposaHmne ®
NpPON3BOANTENBHOCTM AOCTUrAETCsH NyTEM NPUMEHEHNS B 06BA3Ke OXna-
auTens TPEXXOAOBOro knamnaHa NoBOpPOTHOro TMMa W npusoga ¢ curHa- || || | (e b b e e
nom ynpasnenund 0..10 B, uto No3BONAET TOUHO NOLLEPXKMNBATL TeMMepa- H ° |

TYypy NPUTOYHOrO BO3AyXa.

MoOHTaX A . |08

o OxnagnTenn ycTaHaBAWMBAIOTCA NOAAOHOM BHM3 KAK B HAMOMNbHOM,
Tak U B NOABECHOM WCMOMHEHUM NYTEM TpaHChOpMaUNM HOXeK

—J

N

50
(=24
[ ]

B KPOHLWTeNHbl Ans noaseca 6e3 MCNoNb30BaHNSA AOMONHUTENbHbIX Tunopasmep AMM  Bmm  Bmm [mm  O,mm  Macca WC, kr
netanen. na npeaoTBpalleHns 3arpa3HeHnsa oxnaanTens Heobxo-
ANMO nepen HUM YCTAaHOBUTb BO3,£I,yLLIHbIl7I Cbl/ll'lep. BO,ElﬂHbIe oxnagwm- 50-25 710 470 635 395 510 35,5
Tenwn cnegyet noAaknkyatb Mo NpUHLKMNAY NPOTUBOTOKA, TaK KakK Npwn 50-30 710 520 635 445 510 37
MCNONb30BAHNN NPSIMOTOYHOW CXEMbI NOABOAA XNAJLOHOCUTENS MOLL-
HOCTb OXnaanTtens CHMXaeTcs. 60-30 810 520 735 445 510 415
60-35 810 570 735 495 510 435
© 0 70-40 910 620 835 545 510 49
=
¢ 80-50 1010 720 935 645 510 58
§ 90-50 1125 740 1050 645 510 64
g 100-50 1225 740 1150 665 510 69
.é_-;' 200
2
wcC
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1] -
150 ] R ] & P 3
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50-25 1600 1,29 56 6,8 20 14
20 50-30 1900 1,53 5,69 8 20 1,8
60-30 2300 1,86 8,73 97 20 2
60-35 2700 2,19 9,58 11,4 20 23
0 70-40 3600 2,91 13,71 152 20 3
1 2 3 4 5 80-50 5100 412 20,79 215 20 44
CKOpOCTb NOTOKA BO3AYXa, M/C 90-50 5700 4,6 27,56 24 20 48
100-50 6300 5,08 19,09 26,6 20 53

TemnepaTypa Hapy)XHOro Bo3ayxa: TH=+30°C
OTHOCKTEeNbHAs BNAXHOCTb HAPYXHOMO BO34yXa: 45%
TemnepaTypHbl nepenag Bogbl: 7/12°C



ZERNAIR FC

QPGOHOBble BO3Aayxooxnaautenu

MpumeHeHune

o Oxnagutenn FC npefHasHauyeHbl ANA OXNawAeHMs BO3AyXa W Apyrux
HEB3PbIBOOMACHbIX FA30BbIX CMECEN B CUCTEMAX BEHTUNALMUN W KOHAN-
LMOHWPOBaHNSA BO3AYXA.

KOHCTpyKL A 1 maTepuanbl

o Oxnagutenu FC npeacTaBNeHbl HECKONbKUMU TUMOPA3Mepamm
N NpeAHa3HadveHbl Ans paboTbl ¢ xnagareHTamu R134a, R407C, R410A.
PekomeHayemas Temnepatypa kuneHus gpeoHa +5°C.

o Tpy6Hble KONNEKTOpbl PPEOHOBbIX OXNAAUTeNer U3roToBNeHbl U3 Meawn
1 BblBeAEeHbl 33 6OKOBYID NMaHenb Ans yaobcTea noasoga PpeoHa.
VicnonHeHne TennooBMeHHNKA — OOHOKOHTYPHOE, TPEXPAAHOE.

o Bce oxnagutenn CTaHAAPTHO OCHaLLeHbl NPOMUIbHBIM MNNACTUKOBbLIM
Kanneynosutenem n NOAAOHOM C natpybkom d=21 mm ana cbopa v cnuea
KoHAeHcaTa. [paBoe Unu nesoe UCMNoNHeHWe No CTOPOHe NoABOAA XNaj-
arenTa. [1pn MOHTaXe N3MeHEeHUe CTOPOHbI 0BCTYKNBAHUSA HEBO3MOXHO.

o Bo3MOXHa AONONHWTENbHANA YCTAHOBKA KanuANsSpHOro Tepmocrata Ans
3aWnTbl PPEoHOBOro oxnaanTens ot obmep3aHusa. OpPeoHOBble OXNaan-
Tenu NOCTaBAATCS B OCYLUIEHHOM BUAE, 3anpaBieHHble MHEPTHbIM ra3oM.

PerynupoBaHue npon3BoanTeNbHOCTH

© X0NoAONpPOU3BOANTENBHOCTb OXnaanTenen FC perynnpyercs aBTo-
MaTUUEeCKM C MOMOLLbIO YNpaBAsioLero 6noka.

MoHTaX

o OxnaguTeny ycTaHaBAMBAOTCSA NOAJOHOM BHU3 KaK B HAMOMbHOM,
Tak U B NOABECHOM WCMOMHEHUU NYTEM TpaHchopMaLnmM HOXeK
B KPOHLWTENHbl AN noaseca 6e3 UCNonb30BaHWA AOMNONHUTENbHbIX
netanen. Ing npenoTeBpalleHNs 3arpasHeHns oxnannuTens Heobxo-
OMMO Nepes HAM YCTaHOBWUTb BO3AYLIHbIA UbTP.

[vnameTpbl NaTpy6KOB, MM

Tunopasmep A 5, B, f, A, o
MM MM MM MM MM )KugkoctTHas  lasoBas  FC kr
nnHnA NnNHNA
50-25 710 470 635 395 510 12 16 34
50-30 710 520 635 445 510 16 22 37
60-30 810 520 735 445 510 16 22 40
60-35 810 570 735 495 510 16 22 42
70-40 910 620 835 545 510 22 28 48
80-50 1010 720 935 645 510 22 28 57
90-50 1125 740 1050 645 510 28 35 65
100-50 1225 740 1150 665 510 28 35 68
o b &
a x Q x © =
H H Y s g SE0 £c
g 83 g gg¢g 2.3
o EL 2 6 % 3 g = ©
c g = Ie S 33 28
= X S g R =
- ] E £ & 3
& R
50-25 1600 9 19 14
50-30 1900 10,6 19 18
60-30 2300 12,9 19 2
60-35 2700 15,1 19 23
70-40 3600 20,2 19 3
80-50 5100 28,5 19 44
90-50 5700 32 19 48
100-50 6300 35,5 19 53

zmn@

ZERNAIR 60-35 FC
R

1 - TunycTaHOBKM
2 - Tunopa3mep cekunu, cm
3 - Tun cekuum
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CKOpOCTb NoTOKa BO3AyXa, M/c

TemnepaTypa HapyxHOro sosgyxa: TH=+30°C
OTHOCUTENbHASA BNAXHOCTb HAPYXHOIO BO3Ayxa: 45%
TemnepaTypa kKunexHus gpeoHa: +5°C
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GUNBTPbI

zskumz)
ZERNAIR CFS/CFL

®dunbTpbl

MpumeHeHune

CFS — KAPMAHHbIE YKOPOYEHHbIE

O YKOPOYEeHHble KapMaHHble BO3AyWwHble GunbTpbl CFS npeaHa-
3HaYeHbl ANA OYNUCTKW NPUTOYHOTO BO3AyXa OT TBEPAbIX BOMOKHWCTbIX
4acTul, B CUCTEMAX BEHTUNALUM U KOHAULMOHUPOBAaHMA Bo3ayxa. Cny-
XaT AN 3aWuTbl TeNN006MEHHUKOB, BEHTUNATOPOB U APYrOro BeHTU-
NSILMOHHOIO 060PYAOBAHMA OT 3arpsA3HEHNWA, @ TaKkxke AN CBeJeHus
K MUHVWMYMY 3arpA3HeHnsa CTEH U MOTONIKOB OKOMIO BO3Adyxopacnpeae-
NUTENbHBIX YCTPONCTB. YacTo NPUMEHSIOTCA B KaUECTBE NepPBO CTYNeHU
(EU3) ouncTkn nepen unbTpamMn TOHKOWR O4UCTKK Knaccos EU7-EU9.

CFL — KAPMAHHbIE

o KapMaHHble BO3ayWwHble dunbTpbl CFL npefHa3HayeHbl Ang
OUMCTKW MPUTOUYHOTO BO3AYXa OT TBEPAbIX BOMOKHUCTbBIX YACTULL B CUCTE-
Max BEHTUNALWUN 1 KOHAULMOHWPOBAHMA BO34yxa. CNyKaT AN 3aLuTbl
Tenno0bMeHHUKOB, BEHTUNATOPOB U APYroro BEHTUNALMOHHOIO 060py-
[IOBAHUA OT 3arpA3HEHNd, a Takxke ANA CBEAEHUA K MUHUMYMY 3arpsas-
HEHUA CTeH 1 MOTONKOB OKOMO BO3AYXOPACMpPeaenuTeNbHbIX YCTPOWCTB.
@uUAbTPbI Fpy6oN 0UnCTKM Knacca EU3 4acto NpuMeHsIoTcA B KayecTBe
nepBoOVi CTyNeHn nepea uaLTPamMn TOHKOW O4MCTKM knaccos EU7+EU9.
OunNbTPbl TOHKOW OUNCTKM Knaccos EUS+EU9 ncnonb3ytoTcs Ans
NpeAoXpaHeHNs LLeHHON BHYTPEHHEeN OTAENKU U 060pyAOBaHNA BEH-
TUNUPYEMbIX 303HUN OT 3arpA3HEHNS OTNOXEHUAMUN MENKOANCIEPCHON
MbINV C 4aCTULAMN Pa3Mepom 1 MKM 1 6onee.

KoHCTpyKuua u matepuanbl

CFS — KAPMAHHbIE YKOPOYEHHDIE

o OunbTpbl CFS npeacTaBfeHbl HECKONbKWMKU TWMopasmepamu
1 npefHasHayeHbl AN paboTbl C YKOPOUYEHHbIMU DUNBTPYIOWNMY
BCTaBKamu. GUALTPYIOLWMIA INEMEHT Knacca o4ncTkn EU3 usrotosneH m3
HETKAHOrO MONOTHA M3 CUHTETUYECKMX BOMOKOH M 3aKPEnneH Ha Kap-
Kace. BbICTPOCHEMHbIE CEPBUCHbIE NAHENM, OCHALLEHHbIE pyyYKamu, No3-
BONSAOT MPOU3BOANTL 3aMeHy (MNbTPYIOLLEN BCTABKW CrneBa/cnpasa.
OunbTpylollas BCTaBka NOCTaBNseTCs oTAeNbHO. Pabounn gnanasoH
TemnepaTyp NpoXoAsaLero so3ayxa ot -40°C go +70°C.

CFL — KAPMAHHbDIE

o OunbTpbl CFL NpeacTaBneHbl HECKONbKUMY TUNOpasmMepamu
N NpefHa3HayeHbl 4N paboTbl C GUALTPYIOWMMI BCTaBKAMU.

B Kaxaom Tunopasmepe [OCTYNHbl MUIbTPYOLME BCTABKM Cneayromnx
KNaccoB OYNCTKU:

o rpy6on — EU3;

e TOHKOW — EUS5, EU7, EUO.

o OuNbLTPYIOWMI 3NeMeHT ana knaccos EU3-EU9 n3rotoBneH 13 HeTKaHoOro
NOMOTHA W3 CUHTETUYECKMX BOMOKOH W 3aKpennéH Ha Kapkace. bbicTpo-
CbEMHbIe CEePBUCHbIE MAHENW, OCHALLEHHbIE pyyKamu, NO3BONSIOT NPOU3-
BOAUTb 3aMeHy (unbTpylollei BCTaBKW cnesa/cnpasa. duasTpytollas
BCTaBKa MOCTaBAsAETCs OTAeNbHO. Pabounii fuana3oH Temnepatyp npoxo-
asulero sosgyxa ot -40°C go +70°C.

MoHTaX

o Mpn MOHTaXe HEOBXOAMMO OCTaBNATb CEPBUCHOE MPOCTPAHCTBO
AN A0CTyNa K hunbsTpy.
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CFS — KapMaHHble YKOpOYeHHble

CFS — kapMaHHble YKOPOUYEeHHbIe

CFL — kapMaHHble

ZERNAIR 60-35 CFS
T T

- Tun ycTaHOBKM

Tunopasmep cekuuu, cm

- Tun cekuuu:

CFS — KapMaHHble YKOPOYEeHHble
CFL — kapMmaHHble
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CFL — kapmaHHble




znmﬁa)

CFS CFL
Tunopasmep A, MM b, MM B, mm I, Mmm
0, mm Macca, kr A, mm Macca, kr
50-25 710 470 635 395 350 16,5 610 21
50-30 710 520 635 445 350 17 610 22
60-30 810 520 735 445 350 19 610 24
60-35 810 570 735 495 350 20 610 26
70-40 910 620 835 545 350 22 710 29
80-50 1010 720 935 645 350 24 840 37
90-50 1125 740 1050 645 350 26 840 41
100-50 1225 740 1150 665 350 28 840 44
CFS — KapMaHHble yKOPOYEeHHble CFL — kapMaHHble
& 200 & 500
s E 1—EU7
Cd o
E 160 g 400 1l — EUS
g g 1l — EU3
= =

120

80

40

1 2 3 4 5 6 1 2 3 4 5 6

CKOpOCTb NOTOKA BO3AYXa, M/C CKOpOCTb NOTOKA BO3AYXa, M/C

13

1941911



MNACTUHYATDBIE PEKYMEPATOPDI

zskum
ZERNAIR RPS/RPV

MnacTuHyaTbie pekynepaTopbl

MpumeHeHune

o lnacTnHyaTble pekynepaTopbl HanonbHoro RPS n nogsecHoro RPV
MUCNONHEHNA NMPeAHA3HAUYeHbl ANA yTUAn3aunmu TennoBON 3Hepruu
BbITAXHOrO BO34yXa B CUCTEMAX BEHTUMALUU U KOHAULWNOHU-POBAHUA
BO3/yxa.

KOHCTpyKuUsa U maTepuanbl

o MnactnHuaTbie pekynepatopsl RPS/RPV npefcTaBieHbl HECKOMb-KUMK
Tunopasmepamu. [loBepxHOCTb TennoobmeHa NpeacTaBnaeT cobomn
nakeT cneunanbHo CNpoUANPOBAHHBIX ANOMUHWNEBBIX NNACTUH TOM-
WMHOM 0,2 MM C paccTosHuem oT 5 40 9 MM Mexay HUMK, obecneynsato-
LMX BbICOKOI(EKTUBHYIO TENNONEPEAAYY.

o Bce pekynepaTopbl OCHalleHbl 6annacom Ans 3aluTbl OT 06Mep3aHuns.
Paboumnin imanasoH TemnepaTyp NpoxoasLlero Bo3ayxa ot -40°C go +70°C.

o Bo n3bexaHne 3acopeHns NoBepxXHOCTM TennoobmeHa W, Kak cneacTeue,
cHUxeHns KM HeobxoauMo nepen BXOAOM B peKyrnepaTtop NpUTOYHOro
11 BbITSYKHOTO BO34yXa YCTAHOBMUTb (hUBTPYIOLLME 3N1EMEHTBI.

T A B, B, r, 4, Macca,  Homep aspopuHa-
MM MM MM MM MM K MUYECKON KPMBO#
RPS 50-25 710 940 635 395 690 58 1l
RPS 50-30 710 1040 635 445 855 71 1l
RPS 60-30 810 1040 735 445 855 79 1]
RPS 60-35 810 1140 735 495 855 82 Il

RPS 70-40 910 1240 835 545 1020 115 Il
RPS80-50 1010 1440 935 645 1020 135 |
RPS90-50 1125 1480 1050 645 1330 164 i
RPS100-50 1225 1480 1150 665 1330 175 I

RPV50-25 1725 470 1650 395 1065 108 vil
RPV50-30 1725 520 1650 445 1065 110 Vi
RPV60-30 1925 520 1850 445 1205 135 v
RPV60-35 1925 570 1850 495 1205 141 v
RPV70-40 2125 620 2050 545 1265 150 \
[\
500
1
RPS
RPV

~
=)
S

NoTtepsa pasnewnus, Na

300

RPV — nopBecHom

RPS — HanonbHbli

1 - TunycTaHOBKM
2 - Tunopa3mep cekunu, cm

3 - Tun cekuyun (RPS — HanonbHblii, RPV — nogBecHoii)

_ Y

] ? B
~

LLLI

i 1 ﬂ
20 h— m—t A
s i PP |
A
w0
100
7, e —— A r 0
“ 300 ||LALT L]
[TTTIT0 ”
' v
1 2 3 4 5 B *Lis X
CKOpOCTb NOTOKa BO3AYXa, M/C A Q




ZERNAIR RR

PoTopHble pereHepaTtopbl

MpumeHeHune

o PoTopHble perexepatop RR npegHasHaueHbl ANS yTuaMsauuw Ten-
NOBON 3HEPTUM BLITHKHOTO BO3AYXa B CUCTEMAX BEHTUAAUWM W KOHAN-
LMOHMPOBaHMSA BO3ayXa.

KOHCTpyKL A 1 maTepuanbl

o PoTOpHble pereHepatopbl RR npefcrtaBneHbl HECKONbKUMU
Tunopasmepamu. MoBepxHOCTb TennoobmeHa npeacTaBnseT cobow
Bpalwawwmnincs 6apabaH U3 BONHOOOPA3HbIX aNIOMUHUEBbLIX NEHT,
obecneuymBatolnx BblicCOkO3I(heKTUBHYIO Tennonepeaady. PereHe-
paTtopbl OCHALLEeHbl WETOUHbIMW YNNOTHEHNAMN AN MUHUMU3ALUN
nepetoka Mexay MpuTOYHbIM  BbITSHXHbIM BO34YyXOM. BpaueHune
poTOpa 3a CYeT NPUMEHEHNA TPEX(PA3HOr0 AaCUHXPOHHOIO 3N1EKTPO-
[ABUraTens U pemeHHoW nepegayun. Pabouni gnanasoH Temnepartyp
npoxoAdlero sosgyxa ot -40°C go +70°C.

PerynupoBaHue u 3awura

o [Inf 3aWuTbl OT 06Mep3aHus, a Takke AN AOCTYXKEHNS MaKCUManbHOM
NPON3BOANTENbHOCTY NPUMEHSAETCA YACTOTHbIA Npeo6pasoBatesb.

MOHTaX

o Bo u3bexaHue 3arps3HeHns NoBepxHOCTU TennoobMeHa U, Kak cnef-
cTBYMe, CHWKeHUsa KM HeobxoanMo nepeq BXOAOM B pekynepatop npu-
TOYHOrO W BbITSXKHOTO BO3AyXa YCTAHOBUTb (DUMBTPYIOLLME INEMEHTDI.

e | | | e | | B || e
RR50-25 710 940 635 395 460 62 v
RR5030 710 1040 635 445 460 65 I
RR60-30 810 1040 735 445 460 73 I
RR60-35 810 1140 735 495 460 75 I
RR70-40 910 1240 835 545 460 86 I

RR 80-50 1010 1440 935 645 460 102 |
RR 90-50 1125 1480 1050 645 460 115 I
RR100-50 1225 1480 1150 665 460 128 il

RR

.
/

200

Moteps aasnewus, Ma

\\
AN

~
w

4 5

CKOpOCTb NOTOKA BO3AYXa, M/C

zsmﬁa)

ZERNAIR 60-35 RR
R

1 - TunycTaHoBKM
2 - Tunopasmep cekuum, cM
3 - Tuncekyun

3
- 15
E
T <l
mll ! [ 3
b

15

19d01vdiH313d 319Hd010d



PEKYMEPATOPbI C MPOMEXYTOYHbIM TENJIOHOCUTENEM

ZERN?\-/I\B)
ZERNAIR GP/GV

PekynepaTopbl C NPOMEXYTOYHbIM TEMIOHOCHUTENEM

MpumeHeHune

o PekynepaTopbl C MPOMeXyTo4YHbIM TennoHocutenem GP/GV
npefHasHa-yeHbl ANS YyTUAN3aLNL TeNI0BON IHEPTN BbITSHKHOTO
BO34yXa B CUCTE-Max BEHTUAALMM 1 KOHANLWOHWPOBAHMSA BO3AYXA.

o [1pu UCNoNb30BaHMKM AAHHOIO TUMNA pekyrnepaTopa BO3AyWHble NOTOKM
MPUTOYHOIO W BbITAXKHOIO BO3AyXa repMeTUUHO U30NUpPOBaHbI ApYr
oT Apyra. laHHbl akTop NO3BOASAET UCMNONb30BATH UX B CUCTEMAX,
B KOTOPbIX TEXHOMNOTMYECKN HEBO3MOXHO NPUMEHEHMEe NNACTUHYATbIX UK
POTOPHbIX PeKyNepaTopos, a Takxe Npu HeOBXOAMMOCT MOHTaXa NPUTOY-
HOW UMW BbITSHYKHOM YACTW Ha 3HAUMTENbHOM PACCTOSHIM APy OT Apyra.

KOHCTpyKLMA 1 MaTepuanbl

o PekynepaTopbl C NPOMEXYTOUHbIM TENNOHOCUTENEM NPEeACTaBAEHbI
HeCKONbKMMK TUNOpa3mepamu.

o Cuctema pekynepaunu npeacraBnseT cobow cxemy nepefayu TennoTbl
BbITSHKHOrO BO3[yXa MPUTOYHOMY C MOMOLLbIO ABYX XULKOCTHbIX TENN006-
MEHHVKOB, HAXOAALLUMXCA B BbITSHKHOWM W MPUTOUHOW kamepax. NpeaHasHa-
YeHbl ANs IKCNAyaTauum npyu MakCumanbHOM paboyem AaBneHUn BOAHO-
rnukoneBon cmecn 1,5 MMa. B KauecTBe NPOMEXYTOUHOrO TennoHoCUTeNns
peKkomeHAyeTcs NPUMEHATb PaCTBOPbI STUNEHINNKONS Y NPOMUNEHINNKONA
C KOHUeHTpaumnen ot 30% A0 50%. [oBepXHOCTb TeN1006MeHa U3roToB-
NeHa W3 amntoMUHWEBDIX MNACTUH W MPOXOAALLMX Yepe3 HUX B LWAaxXMaTHOM
nopsake MeaHblx TPYO6OK. TpyOGHbIE KONNEKTOPbI U3 CTanW MMeKT pe3bbo-
Bble NaTPyOKK, BbiBEEHHbIE 33 OOKOBYIO NaHenNb.

o licnonHeHne TeNNO0O6MEHHUKOB — BOCbMUPSAAHOE. BbITAXHAA YacTb
[ONONHUTENbHO OCHALLeHa NPOGUAbHBIM MNACTUKOBbLIM Kanneynosutenem
C NOALOHOM ¥ NaTpybkom Ans c6opa W cnvBa KoHaeHcaTta. MpaBoe unu
neBoe UCMOMHEHNE Mo CTOPOHE MOABOAA BOAHO-IMMKONEBOW cMeck. Mpu
MOHTaXe W3MEHEHUe CTOPOHbI 06CAYKMBAHMSA BbITSXKHOW YacTW HEeBO3-
MOXHO.

o Bce TeNNo0OMEHHMKM NCMbITHIBAIOTCA HAa FePMETUYHOCTb BOAOW NOA AaB-
neHvem 16 6ap B TeUeHue 3 MUHYT.

3awuTa oT o6mep3aHus

o 3awmnTa oT o6Mep3aHua nNpeacTaBnaeT cob60n KOMMNIEKC B3aumMo-
CBSA3aHHbIX MEPOMPUATUN, BKIIOUAKOWMNX B Cebs cnefyroline KOMNo-
HEeHTbl: JaTYMK nepenaja AaBneHus, yCTaHABNWBAEMbIN HA BbITAX-
HYI0 YacTb pekynepaTopa;

O TPEXXOL0BOWN KNanaH C NPUBOOM.

MoHTaX

o TennooBMeHHUKM YCTaHABMMBAIOTCA KaK B HAMOMbHOM, Tak 1 B NOABec-
HOM WMCMONMHEHWW NYTEM TpaHCHOPMaLMM HOXKEK B KPOHLWTEAHbI AN
noaseca 6e3 MCNONb30BAHNA [OMNONHUTENbHbIX AeTanen. BoiTaxHas
uacTb pekynepaTopa ycTaHaBNMBAETCs NOAAOHOM BHU3.

o [1ns NpeaoTBpaLieHns 3arpsa3HeHuns NPUTOYHON U BbITAXKHOW YacTen peky-
nepaTopa HeobXoauMO nepe HAMK YCTaHABNMBATb BO3AYLLHbIA hUAbTP.

& B:{[?ﬂ\ \

45

100

50

234
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33 510

GP — npuToyHas yacTb pekyneparopa

GP — nputouHas yacTb
pekynepaTopa

GV — BbITAXHasA YyacTb
pekynepaTopa

ZERNAIR 60-35 GP
T T

1 - TunycTaHoBKM
2 - Tunopa3mep cekunu, cm

3 - Tun cekumuu (GP — nputoyHas, GV — BbITsXHas)
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GV — BbITAXHasA yacTb pekyneparopa




Tunopasmep Tun cekuumn
GP
50-25
GV
GP
50-30
GV
GP
60-30
GV
GP
60-35
GV
GP
70-40
GV
GP
80-50
GV
GP
90-50
GV
GP
100-50
GV
- s
= g g
2 g S
0 om E =
s aZ & o
=) g% F S
E g gF
= s o]
= g
870
50-25 09
1700
990
50-30 11
2000
1200
60-30 1.1
2400
1500
60-35 1
3000
1890
70-40 2,1
3800
2750
80-50 3
5500
3150
90-50 3
6400
3500
100-50 3,6
7100

A, MM

710

710

810

810

910

1010

1125

1225

fmpapasnuueckoe
conpoTuBneHue
KMNa

90,4

82,8

91,6

87,8

87,2

Temneparypa
NPUTOYHOTO BO3AyXa
Ha Bbixoge, °C

L
o o ®
o O

8,3
121
-8,2
-12
9,7
-13,2

-11,8
-7,6
-11,6

-11,9
79
-11,9

B, Mm

470

520

520

570

620

720

740

740

KMNA pexkynepatopa,
%

41,8
34,4
419
34,5
39,1
32,2
424
349
43
35,5
424
34,7
42,4
34,8

B, Mmm I, Mmm
635 395
635 445
735 445
735 495
835 545
935 645
1050 645
1150 665
= S 500
b <
2 £ 450
2 H
E é é 400
o @
I = 350
El 2
[=]
= 300
250
6,2
10,1 200
7.2 150
12 100
88 50
14,5
10,2
16,9
14
23,1
20,6
34
233
38,7
259

431

Cxema npUTOYHO-BbITSXHON YyCTAHOBKM C BOASHbIM HarpeBoM 1 pekynepaTopom
C MPOMEXYTOYHbIM TENJIOHOCUTENNEM
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MomewieHune

Macca, Kr

36
43
38
46
42
51
46
55
54
65
69
82
72
88
78
94

I —GP
-GV

3anpaBouHbIi 06bEM, N

"

15

17

18

TemnepaTypa Hapy»xHoro so3ayxa: -30°C.
TemnepaTypa BO3ayxa B nomelleHuu: +22°C.
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CKOpPOCTb NOTOKA BO3AYXa, M/C
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NMNACTUHYATDIE WWYMOTAYLWUTENN

77
zmmﬂn)
ZERNAIR SLR

MnacTuHyatble wyMmornywuTenu

MpumeHeHune

o lnactvHyatble Wwymornywutenu SLR npegHasHaueHbl ANs CHWMKEHUS
A3POANHAMMYECKOTO LUYMA, BO3HMKAIOLWLErO Npu paboTe BEHTUNSATOPHbIX
CEKLMI U PacnpoCTpaHsioLerocs no BO34yxoBOAaM CUCTEM BEHTUMALWK
1 KOHOULMOHMPOBAHMS BO3AYXA.

KOHCTpyKUUA U MaTepuanbl

o WymornywuTenu SLR npeactaBneHbl HECKONbKUMU TUMOPA3MepPaMu.
BHYTpU Kopnyca pacnofoXeHo oT 2 A0 5 WyMONornowawmnx niactuH
B 3aBMCMMOCTM OT TMMNopasmepa.

o lymonornoulatolme nnacTvHbl COCTOAT U3 Heroptouen 6a3ansTOBONOKHU-
CTOWN MWHEPANbHOW BaTbl, 06TAHYTON BOWIOKOM NS NPeAoTBPALLEHNS
BblAyBaHMS YacTul,. Pabounin ananasoH TemnepaTyp Npoxoasilero Bo3-
nayxa ot -40°C go +70°C.

MoOHTaX

o LUyMOFﬂyLUVITeﬂVI YCTaHaBNMNBAKOTCA KaK B HANOMbHOM, TaK U B NOABECHOM
NCNONHEeHUN I'IyTéM TpchtbopMaumm HOXeK B KpOHLLITeI;IHbI Ana noaseca
6e3 MCNonb30BaHMA AONONHUTENbHbBIX AeTanew.

Tanopaamep v B b o non
50-25 710 470 635 395 1100 42 |
50-30 710 520 635 445 1100 43,5 |
60-30 810 520 735 445 1100 46 1]
60-35 810 570 735 495 1100 48 1]
70-40 910 620 835 545 1100 58 1]

80-50 1010 720 935 645 1100 64 1]
90-50 1125 740 1050 645 1100 74 Il
100-50 1225 740 1150 665 1100 77 1]

160

NoTteps pasnenus, Na

100 n

1 2 3 A 5 6

CKOpPOCTb NOTOKA BO3AYXa, M/C

ZERNAIR 60-35 SLR

1 2

1 - TunycTaHOBKM
2 - Tunopa3mep ceKLuu, CM
3 - Tuncekyun
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llymonopasnexue, Ab lymonopasnexue, Ab lWymonopasneuue, Ab

lWymonopaenexue, Ab

LWymonogasneHue (ab) B ananaszoHax yactot (Iy)

8000

8000

8000

Tunopasmep
63 125 250
50-25 22,7 19,2 18,8
50-30 25,6 20,1 21,7
60-30 21,2 17 17,3
60-35 16,7 14,6 14,3
70-40 20,6 16,6 19,2
80-50 194 14,4 17,6
90-50 20,5 15,8 20,1
100-50 18,8 14,6 17,3
60
50
SLR 50-25
40
30
7~
20 /
10
0
63 125 250 500 1000 2000 4000
JAvanasoH vacror, Ny
60
50
SLR 60-30 / T~
40
I
30 -
20 /
I
10
0
63 125 250 500 1000 2000 4000
AwnanasoH vacror, Ny
60
50 r~
SLR 70-40 /
40 e
30 //
20 /
_/
10
0
63 125 250 500 1000 2000 4000
JAnanasoH vactorT, Ny
60
—
50 \
SLR 90-50 / \
40
30
20
10
0
63 125 250 500 1000 2000 4000

8000

JAvana3soH uacror, 'y

500

28,4
33
28,8
24,5
31,5
22,8
29,4
23,4

LWymonogaasnexue, AB Wymonopaasnexue, A Lymonopaenenue, Ab

Lymonopaaenenue, Ab

60

40

60

40

60

40

60

40

ZERNmQ

1000 2000 4000 8000
39,9 473 51,8 49
41,8 52,2 53,3 54,9
374 48,3 44,4 35,7
37,6 49,1 41,6 42
42,9 51,9 54,5 49,4
40,7 51,8 50,8 39,5
46,5 54,1 55,3 44,8
41,2 52 51,1 40,3
/—/
SLR 50-30 /
/ “
63 125 250 500 1000 2000 4000 8000
AnanasoH yacror, 'y,
SLR 60-35 / \
—
/ g
/
— /
63 125 250 500 1000 2000 4000 8000
JAnanason yacrtor, Ny
SLR 80-50 / \
\_/
63 125 250 500 1000 2000 4000 8000
AnanasoH yacroT, My
e
SLR 100-50 /
/ I
\_/
63 125 250 500 1000 2000 4000 8000

DlnanasoH yacror, 'y

19
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CEKLLMM CMELLUEHMWSA/ NPOMEXYTOYHbIE CEKLLUN

zsm@
ZERNAIR MT/MS

CeKuumn cMelweHus

NMpumeHeHune

o CeKUMM cMmeweHus ¢ noagmecom ceepxy MT n nogmecom c6oky MS
npefHa3HayeHbl ANA YCTAHOBOK C peuupkynaunen, € pes3eps-HbiM
BEHTUNATOPOM UM ANA OpraHu3auny 3abopa uau Bbixnona BO3-Ayxa
B HY)XHOM HanpasneHunu.

KOHCTpyKuusA 1 maTepuanbi

o Cekuun cmeuwenus MT/MS npeactaBneHbl HECKONbKUMU TWUMOpPas-
mepamu. CepBUCHble naHenu cBepxy Ana MT wnu c6oky ana MS
N03BONAT NOACOEANHATb K HUM CTaHAAPTHbIE 3aCNOHKN U rubKne
BCTaBKM COOTBETCTBYIOWEro Tunopasmepa. Paboumni fuana3oH Temnepa-
TYyp NpoxoadLLero sosfyxa ot -40°C go +70°C.

Tunopasmep Tun A, Mm B, Mm B, Mmm I, Mm A, mm Macca, Kr

MT 470 16
50-25 710 470 635 395

MS 710 27

MT 520 18
50-30 710 520 635 445

MS 710 22,5

MT 520 19,5
60-30 810 520 735 445

MS 810 27

MT 570 21,5
60-35 810 570 735 495

MS 810 27,5

MT 620 24,5
70-40 910 620 835 545

MS 910 33

MT 720 30
80-50 1010 720 935 645

MS 1010 39,5

MT 740 33,5
90-50 1125 740 1050 645

MS 1125 47,5

MT 740 35
100-50 1225 740 1150 665

MS 1225 53,5

ZERNAIR H/HL

Hpomemy'roquble ceKuum

MpumeHeHune

o [MpomexyTouHble cekunn H n HL npegHa3HayeHbl 414 BbipaBHU-BaHWA
noTOoKa BO3yXa UM UCMONb3YIOTCA B KQUECTBE CEPBUCHbIX CEKLWN.

KOHCprKLI,I/IFI N matepuanbl

o MpomexyTouHble cekynn H/HL npeactaBneHbl HECKOMNbKUMY
TMnopasmepamu. Pabouni fruana3oH TemnepaTyp NpoXoaalLero Bo3-
ayxa ot -40°C go +70°C.

Tunopasmep Tvn A, Mmm B, mm B, Mm A, mm L, Mmm Macca, Kr

H 350 12,5
50-25 710 470 635 395

HL 610 18,5

H 350 13
50-30 710 520 635 445

HL 610 19

H 350 14
60-30 810 520 735 445

HL 610 20,5

H 350 14,2
60-35 810 570 735 495

HL 610 21,5

H 350 15,5
70-40 910 620 835 545

HL 610 235

H 350 17,5
80-50 1010 720 935 645

HL 610 26

H 350 18,5
90-50 1125 740 1050 645

HL 610 28

H 350 19,5
100-50 1225 740 1150 665

HL 610 29,5

MT — noamec cBepxy

MS — nogmec c6oky

ZERNAIR 60-35 MS
T

1 - TunycTaHoBKM
2 - Tunopa3mep cekuuu, cM
3 - Tun cekyuun (MT — nogmec ceepxy, MS — noamec c6oky)
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H — cTanpapTtHble

HL — yanuHéHHbIE

T

ZERNAIR 60-35 H
1 2 3

1 - TunyctaHOBKM
2 - Tunopa3amep cekunu, cm
3 - Tuncekuun (H — ctaHgapTHas, HL — yAnuHeHHas)
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LEHTPANbHbIN ODUC «3EPH»:
129085, r. MockBa, yn. B.MleTylwkoBa, 8
Ten.: +7 (495) 781-20-60

E-mail: info@zern.ru

OUNWAN «3EPH» B CAHKT-NETEPBYPTE:

194292, r. CaHkT-TeTepbypr, yn. lomocTponTenbHas, 16A
Ten.: +7 (812) 679-97-27

E-mail: spb@zern.ru

OUNNAN «3EPH» B POCTOBE:

346815, PoctoBckas 06/., 1 kM PoctoB-HoBOwWAaXTUHCK, 3/11
Ten.: +7 (863) 203-77-01, +7 (863) 246-87-75

E-mail: rostov@zern.ru

OUNNAN «3EPH» B KPACHOAPE:
350072, r. KpacHogap, yn. MockoBsckas, 5
Ten./dakc: +7 (861) 274-63-83

E-mail: krasnodar@zern.ru

OUNNAN «3EPH» B CAMAPE:

443022, r. Camapa, Manbuesa npoesg, 7 b-b1
Ten.: +7 (846) 97-97-605, +7 (846) 97-97-614
E-mail: samara@zern.ru

zsnmﬁz)

DOUNNAN «3EPH» B YOE:
450112, . Ycba, yn. M.fopbKkoro, 83
Ten.: +7 (347) 292-93-12

E-mail: ufa@zern.ru

OUNUAN «3EPH» B TIOMEHU:

625047, r. TioMmeHb, 5 KM CTaporo To601bCckoro TpakTa, 1A
Ten.: +7 (3452) 69-35-71, +7 (3452) 69-35-72

E-mail: tyumen@zern.ru

OUNNAN «3EPH» B HOBOCUBUPCKE:

630110, r. HoBocubupck, boraaHa XmenbHuLKoro, 84
Ten.: +7 (383) 362-04-50, +7 (383) 362-03-50

E-mail: novosibirsk@zern.ru

OUNUAN «3EPH» B KPACHOAPCKE:
660061, r. KpacHosipcK, yn. KannHuHa, 73a
Ten.: +7 (391) 291-18-02, +7 (391) 291-18-24
E-mail: krasnoyarsk@zern.ru

OUNNAN «3EPH» B XABAPOBCKE:

680006, r. XabapoBck, yn. UHaycTpmanbHas, 19
Ten.: +7 (4212) 54-39-04

E-mail: khabarovsk@zern.ru








