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OnucaHue yctaHoBOK SGK / SGK-OD

BeHTUNALUMNOHHbDbIE YycTaHOBKU SGK

BeHTunaumoHHole yctaHoBkn SGK komnaHuum YALCA npepctasnawoT
coboit HabopHble MoOAy/ibHble YCTPOKMCTBa AN 06paboTKM BO3ayxa.
YcTaHOBKM npou3BoauTca 21 TMNnopasmepoB C MPOM3BOAUTENbHOCTbLIO
no sBo3ayxy ot 200 go 110 000 m3/uac.

OHM cocToAT M3 psaga YHKUMOHANbHBLIX CeKUMA, 06beaMHEHHbIX B

eauHyo KOHCTPYKUMIO ana Hambosnee adpdeKTnBHOro
KOHAMLMOHMPOBAHMA BO34YXa B NMOMELLEHMAX PA3NIMYHOMO HasHaYeHuA:
pa3B/ieKaTeNbHO-TOProBbIX LEeHTpaXx, oducax, 60/1bHULAX,

NMPOMBILWNEHHbIX NPEeANPUATUAX, YacTHbIX AOMax, AeTCKMX cajax,
LWKONAX U T. 4. CeKuMM yCTaHOBOK MMEIOT KOMNAKTHblE pasmepbl U EFKO
TPAHCMOPTUPYIOTCA MO Y3KMM NPOX0ZaMm, NO3TOMY YCTaHOBKM NOAXoaaT
L5 pa3sMeLLLeHMA B 6ONbLUMHCTBE MOMELLEHNNA.

B ycTaHOBKax LWMPOKO MCNOb3YOTCA SHeprocbeperatome TEXHONOMMUN
(BblcokoadpdeKTMBHAA Tenno M LWymMouM3oNAuMa, sHeprocbeperatowme
BeHTUNATOPbl € EC-moTopamu, peKkynepatopbl € Bbicokum KMA),
CoBpeEMEHHble cucTemsl aBTOMATMYECKOro ynpasneHus,
afanTMpoBaHHbIe AN HYXKA Nt060oro 3aKasumkKa.

HapexHocte n 3¢pdekTMBHOCTb pabotbl Aoboro obopyaosaHuA
3aBWCUT OT KauecTBa KaxAoro a/fiemeHTa, ero cocrtasasawouero. Mostomy
npu U3roTOB/IEHUWN BEHTUNALMOHHBIX YCTAaHOBOK SGK Mbl mcnosnbsyem
KOMMNEKTYIOLWME EBPONENCKOro YPOBHA KayecTsa U HamBblCLIEN

BeHTUNAUMOHHbBbIE ycTaHOBKM SGK-OD

KomnaHua YALCA npon3BoamT LeHTpasibHble KOHANLMOHEPDI B YIMYHOM
MCMNONHEeHMN. PasmelleHne UeHTpanbHbIX KoHAauumoHepos SGK-OD
BO3MOXHO KaK Ha QyHAaMeHTe pAaaoM CcO  3[4aHMEM TakK MU
HernocpeaCcTBEHHO Ha KpblLle, YTO AeNaeT BO3MOXKHbIM NPOEKTUPOBaHMe
BEHTUALMOHHBIX YCTAaHOBOK C MEHEee Pa3BeTBNEHHON ceTbio U bonee
KOPOTKMMW  BO3ayxoBodamu. OcobeHHO  BbIrogHbIM  ABAAETCA
MCMNO/NIb30BaHME  KPbIWHbIX KOHAMLMOHEPOB MNpU MPOEKTUPOBAHUU
BEHTUIALMOHHBIX cucrtem c COBMECTHbIM NCMNOJIb30BaHMEM
BO3yX0OX/1IagMTeNAa U BO3AYLWHOro KOHAEHCaTopa, YCTaHOBNEHHONO Ha
Kpbiwe. Takoe pelleHne Aenaet HeHYXKHbIM UCMO/Ib30BaHME [AJIMHHBIX
TpybonpoBOAOB XNajareHTa, a TaKXKe MO03BOMAET pPasMecTUTb Bce
cBA3aHHble Mmexay coboit y3nbl KOHAULMOHEPA B OAHOM MecTe.
KOHCTPYKUMA YCTAaHOBKM B Y/JIMYHOM MCMNONHEHMM obecneuymBaeT ee
6e3aBapuitHylo  paboTy HecmoTpA Ha BO3AEWCTBME  Pas/IMYHbIX
atmocdepHbIX GaKTOPOB, a TaKkKe ee YCTAaHOBKY Ha Kpbllwe 3aaHua. Bce
y31bl - KAnanaHol, OGWUALTPbI, TENJ00OMEHHUKM, BEHTUAATOPLI -
pacnosio}KeHbl BHYTPU KOHAWMUMOHEPA. B KOHCTPYKLUMW LLEHTPaNbHOIoO
KOHAMLMOHEepa NepefyCMOTPEHA 3aLLMTHAA CeTKa ANA NpeaoTBpaLLeHna
nonagaHus B KOHAMUMOHEP NTUL, M MyCOpa, M 3aLMTHbIA KO3bIpeK
npefoTBPALLAOWMA  NONajaHMe AO0XAS W MNepeToK Bo3ayxa U3
BbITAXKHOM YaCTU NPUTOYHO-BbITAXKHOM CUCTEMbI B MPUTOYHY!HO.
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MpounssoauTenbHOCTb ycTaHOBOK SGK/SGK-OD

Tunopaa yctaHoBoK SGK/SGK-OD
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Pa3mepbl ceueHunsa KoHguumoHepos SGK/SGK-OD

Pasmepbl KOHANLMOHEPOB C Pasmepbl KOHANLMOHEPOB C
TONWMHOM N30aALUUN 25 Mm TONWMHOM nsonaumm 50 mm
WMpUHa | BbiCcOTa WMpUHa | BbICOTa
MM MM
SGK -20 650 600 SGK-20 690 640
SGK-40 700 700 SGK-40 740 740
SGK-60 940 700 SGK-60 980 740
SGK-90 940 1010 SGK-80 1290 740
SGK-120 1250 1010 SGK-90 980 1050
SGK-150 1250 1210 SGK-120 1290 1050
SGK-150 1290 1250
SGK-170 1580 1050
SGK-200 1580 1250
SGK-210 1580 1370
SGK-280 1885 1370
SGK-330 1885 1670
SGK-410 1885 2020
SGK-460 2400 1790
SGK-530 2400 2020
SGK-590 3000 1790
SGK-690 2400 2500
SGK-710 3000 2020
SGK-900 3000 2500
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KoHcTpyKuma KoHauumoHepos SGK

KoHauumoHepbl cocToAT U3: Kopnyca, GYHKUMOHANbHbIX CeKunit 41a 06paboTkun Bo3ayxa (GuabTpbl, TENI00OOMEHHUKHN,
BEHTUATOPbI, YBAAKHUTENN), PEryaMpPYIOWMX 31eMeHTOB (BO3AYLIHble K/aanaHbl), MOHTaXKHbIX 3/eMEHTOB (pambl,

3/1aCTUYHblE COeguHeEHNA ANA BEHTUNTAUMOHHDIX KaHal’IOB).

Kopnyc KoHAMUuMOHepa NOCTPOEH HAa OCHOBE aNtOMUHMEBONO KapKaca U naHenem M3roToBAEHHbIX U3 OUMHKOBAHHbIX
CTa/IbHbIX IMCTOB U JIMCTOB C aNOUMHKOBbIM NOKPbITUEM. MaHenn MmetoT TEPMUYECKYIO U aKYCTUYECKY0 U30NALMIO U3
MMWHEpPasbHOro BONOKHA. KOHAMUMOHEpbl U3roTaBAMBalOTCA B ABYX BEPCUAX B 3aBUCMMOCTM OT TO/LUMHbI naHenemn

Kopnyca:
25 - 301ALMA TOAWMNHOMK 25 MM A1a KoHAMLMOoHepoB SGK-20 / 150
50 - U301 UMA TONALWMUHOMK 50 MM anA KoHaMuMoHepoB SGK-20 / 1060

®YHKUMOHANbHbIE CEKLUMU LLEHTPA/IbHbIX KOHAULMUOHEPOB

1. CeKuymua cmewmsaHua

e cekuus obopyaoBaHa BO3AYLIHbIMU KAanaHamu, CAYMKAWMMKU ANA CMelnBaHuA

HapYKHOro BO34yXa C PELMPKYAALMOHHbBIM BO34YXOM

* BO3AYLWHbIE KNanaHa ynpas/ifeloTca B PYYHYHO MU CEPBOMPUBOLOM

2. MepBas cTyneHb OYMUCTKU BO3AyXa
® knacc opunbTpa G2, G3, G4, ncnonb3yoTca GUAbTPLI B XKENE3HOM
Kopnyce UAn KapMaHHble GUAbTPbI

* pasmepbl GUALTPOB NOACHPaHbLI B COOTBETCTBMU C €BPONENCKUM CTaHAAPTOM

3. Bropas ctyneHb O4YUCTKU BO3AyXa
e knacc ¢punbTpa: F5, F6, F7, F8, F9, KapmaHHble ¢puAbTpPbI
® pa3mepbl PUABTPOB NOAO0OPaHLI B COOTBETCTBUM C €BPOMNENCKMM CTaHAAPTOM

4. HarpeBatenu
® BOAAHOW - MeAHO-a/IIOMUHMEBbIN TENI00OMEHHUK
® MapoBOM - MeHO-atOMUHUEBBIN UM CTaJIbHON TENN00OMEHHUK

i 3ﬂeKTpMHeCKVIIZ - HarpesaTe/ibHbl€ 3/1EMEHTbI U3 Hep>+<aBerou.|,el‘/'| CTanun

5. Oxnagurtenu

® BOAAHOW, MeAHO-aNtOMUHUEBBIN TENJI00OMEHHUK

* dpeoHOoBbIM, MegHO-aItOMUHUEBDI TENI00OMEHHUK

® CEeKuMA MMeeT NOALOH A/1A KOHAEHCATa U KanaeynoBuTe b




YALCA - solutions for ventilation
YHECA_ and air-conditioning systems

6. BNOKM cOTOBOro M GOPCYHOUHOrO YBAAXKHUTENEN

i

* BOOAHOW YBNAXKHWTE/Nb C OPOLUIAEMOW MOBEPXHOCTbIO, XapaKTepusylolmiica
MasibIMW Pa3mepamMm U HU3KOM CTOMMOCTbIO 3KCMyaTaLum
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® BOAAHOMN YBNAXKHUTENb - GOPCYHOUHAA OPOCUTENbHAA Kamepa, BbICOKan CTeneHb
adpdeKTMBHOCTH

7. Naposbie yBnaxXxHutenum

® aBTOHOMHbIN - C COBCTBEHHbBIM NMapPOreHepaTopom % o
* C Nogavei napa oT oTAe/IbHOM YCTAHOBKM

8. BeHTuUnAaTopbl
® pagunanbHbli ABYCTOPOHHErO BCACbIBAHMA

® I0NaTKMK, 3arHyTble Bnepea, oA noaHoro gasnexdna go 1600 Ma
® I0NaTKW, 3arHyTble Ha3aa , 414 NOAHOro AasneHua go 2500 lMa v Bbiwe

9. Wymornywurenun

® CeKuun nmeroT 3syKonornauwaouwme nnaCtuHbl U3 MMHEPA/ZIbHOINo BOJIOKHA

., )
* NPOM3BOAATCA CEKLMM ABYX TUNOPA3MEPOB: HOPMaJIbHAA U C yBEANYEHHOM d ] 1 Q/b 2
CNOCOBHOCTbIO rAyLWeHnn

10. Tenn1006MeHHUK C MPOMEKYTOUYHbIM TENJIOHOCUTENIEM
® 3¢ deKTUBHOCTb TenaoyTMaunsaumm ao 60 %

® BO3MOKHa pa3gefibHan YCTaHOBKA B MPUTOUYHOM U BbITAXKHOM KaHane
KOHAMLMOHepa

® HET CMeLWNBaAHNA NPUTOYHOIO U BbITAXKHOIO BO34YyXa

11. NepeKpecTHOTOUYHbDIN TeNJ1006MEeHHUK
* 3ddeKTUBHOCTb TenaoyTuamnsaumm o 70 %
® NPOCTaA KOHCTPYKLMA He TpebyeT BHELWHEro NUTaHUA

® HeT CmewnBaHnA NPUTOYHOIO U BbITAXKHOIO BO34yXa

12. Bpawawowmiica Tenn1oo06meHHUK
* 3ddeKkTMBHOCTb TenaoyTuaunsaumm ao 80 %
® KOMNAKTHasA KOHCTPYKLMA

13. TennoBas TpybKa

* 3 deKTUBHOCTL TennoyTuamsaumm go 70 %
* NPOCTan M KOMMAKTHaA KOHCTPYKLMSA, He TPebyoLWwasn BHELWHero NnuTaHus

® HET CMeLWnBaHNA NPUTOYHOIO U BbITAXKHOIO BO34YyXa
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CTaHAapTHOE OCHauWweHne UeHTpPa/ZIbHbIX KOHAUULNOHEpPOB
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yrpaeneHue CepeonprvBogOoM : 3
MHorocTBopyaTble peryampyoLLme Bo3ayLHble [na a > 1340 — knanaH pasgeneH no
KnanaHa: BEPTMKan
a) py4Hoe ynpasneHune Ona 6 > 1340 — knanaH obopyaoBaH AByMSA
6) ynpaBneHue npu NOMoLLLM cepBONpPUBOAA LITOKaMM

BHumaHue! Mpu 60/bliMX pasmepax OTBEPCTUA, UCMNONb3YIOTCA pasaeneHHble KaanaHbl.KoamMyecTBo cepsBonpueoaos
O/ YNPaBAEHUA BO34YLIHbIM KNanaHOM 3aBMCUT OT ero pasmepos M OT TUMa CepBONPMBOAa.
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mMbKas BCTaBKa BEHTUIALMOHHOIO KaHana Ha Pama nog cekummn Konguumnorepa h=80 ans
BXO/Ie U1 BbIXoae SGK-20/ 200, h=120 gns SGK-210 / 1060

OnpepgeneHune CTOPOHbI 06CNYyKUBAHUA

VicnonHeHune npasoe icnonxeHne nesoe
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OnucaHune GpyHKLMOHANbHbIX CEKLMI ycTaHOBOK SGK / SGK-OD

Bo3aylwHble KnanaHbl

BO34ywHble KnanaHbl NpefHasHayeHbl AN OTCeYeHWA W peryaMpoBaHMS MOTOKA BO34yXa, MNOCTynarlowero B
LEeHTpasIbHbI KOHAWULMOHep. KnanaH npeacTtasnseT coboli Kopnyc ¢ YCTaHOBAEHHbIMW B HEM MIACTUHAMM CTBOPOK. B
3aBMCMMOCTM OT TMMNA CEKUMM KOHAMLMOHEpa, KaanaH MOMKET YCTaHaBAMBATbCA CHAPYKM WAM BHYTPM Kopnyca. B
NPUTOYHO-BbITAMKHbIX YCTAHOBKAX C MepPeKpPecTHOTOYHbIM TenNo0bMeHHUKOM YCTaHaBAMBAOTCA Ha 0BBOAHOM KaHasne.
OTKpbITME MAWM 3aKPbITME BO3AYWHOrO KjanaHa OCYWECTBAAETCA Py4YHbIM MPUBOLAOM MAWM MPU MUCMOMb30BAHUK
CcepBonpuBOAa. B 3aBMCMMOCTM OT pa3smepoB KaanaHa NPUMEHSAIOTCA OAUH UAN HECKOJIbKO CepBONPUBOAOB PA3/IMYHOM
MOLLLHOCTY.

==

DR1 DR2 DR3 DM1

KapKac BO34yLWHOro KaanaHa v N10naTku U3roToBAEHbl U3 altOMUHNEBOTO I'IpOCbI/II'IH. Ha nonatkax nmeetcAa NnpokaaaKa.
BpalieHune CTBOPOK OCyLLEeCTBAAETCA NPU MOMOLLU 3Y6‘43TbIX KOoecC, U3rotoB/IEHHbLIX U3 NN1AaCTMACChbI.

YnpaeneHue KnanaHamu:
* py4yHOe, NPV NOMOLLM pblyara
* aBTOMATUYECKOE, C UCNOJIb30BaHNEM 3/1EKTPMUYECKOro CepPBONpPMBOAa

CeKuuu punbTpauymmn

Bnokn GMAbTPOB nNpegHasHayeHbl A1 YMEHbLUEHMS COAEPXaHWA MNblAn M ApYyrMx TBEPAbIX 4YacTUl, B BO34yXe,
No4aBaeMoOM KOHAMUMOHEPOM B OB6C/IYKMBaemble MOMELLEHUA. B 3aBMCMMOCTM OT HEOBXOAMMOM CTENeHW OYMCTKM
BO3JyXa YCTAHAB/NMBAKOTCA OOMH WAN HECKONbKO UAbTPOB. PUALTPYIOLLME 3N1EMEHTbI W3rOTaB/AMBAKOTCA U3
CUHTETUYECKMX BOJIOKOH M YCTAHAB/NMBAIOTCA B MOHTAXKHbIe PaMKM, KOTOpble GUKCUPYIOTCA B HaNpaBAAoLWmMX Kopryca.
TaKas KOHCTPYKUMA MO3BONSET ObICTPO M3BAeKaTb GUALTP A48 3aMeHbl UAM pereHepaumu. Cekumsa duabTpauum
OCHALLLAeTCA AaTYMKaMM KOHTPONA 3arpA3HeHHOCTU dubTpa.

KacceTHble ¢unbTpbI [

OLUMHKOBAHHOM NNCTOBOM CTanun. TKaHb GuUAbTpa CKNag4vaTan, C 3aLUUTHON CETKOM.
PasBepHyTan naowaap TKaHW B ABa pa3a NpeBbllLaeT naolwaap cevyeHusa. Pasmepsbl
bUNbTPOB cornacoBaHbl C NepPeYHEM Pa3sMepoB BCEX W3BECTHbIX MPOU3BOAUTENEN. T
®unbTpbl UccnenoBaHbl MHCTUTYTOM MOpHOA06bIBatOLWEN [TPOMBILLAEHHOCTY. FD4

1
dunbTp KacceTHbit. Knacc ¢unbtpaummn EU3, EU4. Kopnyc ¢unbTpa BbINOAHEH M3 H“
1
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KapmaHHble dunbTpbl
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KapmaHHble d)MI'IprbI M3roTOB/IEHbl M3 CUMHTETUYECKON TKaHM B pamkax wu3 JINCTOBOM CTanu. MpunenneHHble K
KOHAMUMOHEPY C NOMOLUWbIO CneunasibHbIX pbl4aros, obecneynBatoT Tpe6yemyro NAOTHOCTb M Nerkyto 3ameHy. Pasmepbl

dUNLTPOB COrNacoBaHbl C NepeyHem pPasMepoB BCEX M3BECTHbIX NPOM3BOANUTENEN.

CeKuuun HarpeBa

CeKkuma Bo3gyxoHarpesaTena npegHasHavyeHa gnA Harpesa Bo3Ayxa, N04aBaemMoro KOHAULNMOHePOM B OﬁCI’Iy)KVIBaeMOE
nomeweHune. CekLMA Harpesa moxeTt 6bITb BO/J,HHOVI, napOBOVI, rasoBow Uau 3HEKTpMHeCKOﬁ.

BoasaHble HarpesaTenu
BogAHble HarpeBaTenn caenaHbl U3 MeaHbIX pr6OK n aAloOMUHUEBOTO

opebpeHua. AntomnHUeBoe opebpeHne MMeeT BblaaBaeHHbIM Npoduib
M Tem cambim obecneunBaeT 3¢GdEKTUBHbIN NepeHoc Tenaa oOT
TennoHocuTena K Bo3gyxy. Kopnyc HarpesaTena caenaH M3 AUCTOBOM
cTanwu. MaKkcMmanbHaa  Temnepatypa  TEMJIOHOCUTENA 150°C.
MakcumanoHoe paboyee gasneHue 1,6 mMa. Jns Kaxpoih U3 BENMYMH
KOHOMLMOHEPOB MPEeAyCMOTPEHO JABa TMMOBbIX Harpesatens: HW1
(6onblon mowHocTn) M HW2 (Manoit moLHoCTH).

MapoBblie HarpesarTenun
MapoBble HarpesaTenn cAenaHbl U3 MeAHbIX TPYOOK U aNtOMUHNEBOTO

opebpeHua. AnloMmUHNEBOE OpebpeHne MMEET Bbl4aBEHHbIN Npodub
M Tem cambim obecneunBaeT 3¢OGEKTUBHbIN MNepeHoc Tenaa oT
TEeNJIOHOCUTeNA K BO3AyXy. [104atoLWLmMil KONNEKTOP U3FOTOB/IEH U3 CTa/MN.
Ob6patHblit  KoAnekTop M3  Meau. MaKcumanbHas — TemnepaTypa
TennoHocutena  185°C. MakcumanbHoe  gasnedne 1,0 mlla.
KoagpouumsHt PH gonkeH 6biTb 8,5-9,5. CogeprkaHue Kucnopoga He
6onee 0,01 mr/n.

HW1, HW2

o *enaHuto 3aKa34yMKa MOXKHO U3roTOBUTb napOBon HarpesaTe/lb U3 HeprKaBeloLen CTau.
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dNeKTpUYecKue HarpeaTenm I I I i
3neKTp0HarpeBaTenv| COCTOAT W3 HarpeBaTe/ibHbIX 3/1€MEHTOB U3 ]
HeprKasetolel ctann. COopKa BHYTPEHHMX 3NEKTPUYECKUX COeaUHEHNN ? [ e——
NpPoOu3BOAMTCA Ha 3aBOAAX. ———
e —

™ I 1

TIHbI HarpeBaTenAa NO3BOAAIOT:

HE

* o6ecneunTb NnoTpebaeHne MOLLHOCTM B COOTHOLLEHWUM 1/2 1 1/3 OT MaKCMManbHOM U MaKCUMabHYIO

e 06ecneynTb NAaBHY PeryimpoBKy

TemnepartypHas 3awmra

B cocTaB HarpeBaTena BXOAAT [iBa 3aLUTHbIX TepMmocTaTa:

® aBTOMATUYECKMI, MPEPbIBAOLLNIA CETb, KOTAa TemnepaTypa npesbiwaeT 40°C

e TepmocTaT TC-2, npepbiBatowmii ceTb npm Temnepatype Bbiwe 90°C ¢ pyYHbIM BKAIOYEHUEM

e TepmocTaTt TC-3, coeanHsoWNIA ceTb Npy TemnepaType Boiwe 75°C, B aBTOMaTUKe
npeano/siaraeTca NCNoJib30BaHME ero /1A BbIKAOYEHUA BEHTUNATOPA

40/80°IT  90°I  75°I] S1 S2 S3

w2

\J 183

15z

konrronmmeosame W o1 | 12| 3| o Nee | 2| 3| Lor [ 2] 23] .
112]3]4]5]6] 1 | il I : rr

b
L

CeKuum oxnaxkaeHua

CeKumsa oOxnaxaeHua npegHasHauyeHa [ANA OXNaKAEHMA M OCYLWKM BO34yXa, NOAABAEMOro KOHAWMUMOHEPOM B
obcayKMBaemoe nomeLlleHue.

BoasHble oxnagurenum

LA KOHAMLMOHEPOB pa3mepoB
410-900 ceKuwns obopynoBaHHa BO
BTOPOW CTOK A4nA

Ll lets - | o f : — I—"':L—-,I‘.,,_/ KOHAEHCaLMOHHOM BOAbl Y CUPOH
CW-3R, CW-4R

BoasaHoW oxnaauten M3rotoBaeH U3 MeAHbIX TPYOOK U antomuHueBoro opebpeHusa. OpebpeHune TpyboK BbINOJHEHO
nAacTMHYaTbIMK pebpamu ¢ uenbto obecneveHna apdeKTUBHOro oxnarKaeHNa Bo3ayxa. Koxyx 3 ouuMHKOBaHHOM CTanu.
KonnekTopa oxnaguTens U3rotosneHbl U3 mean auametpom 1" unum ke us ctann amameTtpom 6onblue 1". Konnektopa
OX/IagMTeNA OCHALLEeHbl AOMONHWUTENbHbIMM MaTpPybkamMu AONA cnycka BoAbl W OTBeAEeHMs Bo3gyxa. B cekuwmax
OX/IAXKAEHWUA YCTAHAB/AMBAETCA KanjaeynoBuTeNb U NOAAOH Ans cbopa CKOHAEHCMPOBAHHOW BOAbl, CAENAHHbLIA U3
HepaBetowewn ctanm ¢ cuboHoM. MakcumanbHoe paboyee aasnernve 1,6 Mna. [na KaxKaoro pasmepa KOHAUMLMOHepPa
npeaycMoTpeHbl ABa TUMNOBbIX BoAAHbIX oxnaautena: CW - 4R c 6onblueit mowHoctbto M1 CW - 3R c MeHbLuen
MOLLHOCTbHO.

- Y
R e
E
L
|
Y
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dpeoHoBble oxNaauTenm
|, | —_ 1 | _l | |
S ——3
~ RHE
¥ [ONA KOHAMLUMOHEPOB PasMepos

—— 410-900 ceKkuma obopyaoBaHHa BO
BTOPOW CTOK AN

mll — :E['[:l:— =3 KOHAEHCaLMOHHOM BoAbl U CUdOH

dpeoHOBbIE OX/aAWUTENIM M3rOTOB/EHbI M3 MegHbIX TPYBOK M anloMuMHMeBoro opebpeHua. OpebpeHue TpyboK
npousBeAeHO U3 NiacTMHYaTbix pebep ¢ uenbio obecnedeHnn 3GpdeKTUBHOrO oxnaxaeHua sosgyxa. Pacnpegenvtens
cOenaH W3 NaTyHW, a OobpaTHbI KONNEKTOp M3 meau. B ceKuuMu OxnaxkaeHus yCTaHaB/AMBaeTcA MNOALOH ANA
CKOHZEHCMPOBaHHOM BOAbl, Kanneynosutesb u cupoH. MakcumanbHoe pabouee aasnenue 2,2 MMa.

UcnonHeHue ceKuymii.

dpeoHoBble OXNaaMTeNn M3roTaBAMBaoTCA (B 3aBUCUMMOCTU OT pa3mepa U MOLLHOCTM) B BEpCUAX:
® 0AHOCTYNEHYaTbIX

® IBYXCTYyMeHYaTblX, NOAENEeHHbIX Ha ABa KOHTypa 1/2 + 1/2

® ABYCTYNEeHYaTbIX, NOAENEHHbIX Ha ABa KOHTypa 1/2 + 2/3

CeKuum yBna*XHeHUuAa

McnaputenbHble YBAAXKHUTENN MPUMEHAIOTCA B YCTaHOBKax cepum SGK gna ocyliecTBNeHMs MPOLECCOB YB/aXKHEHUA
CYXOro BO3ayxa M aanabaTmyeckoro oxnaxKaeHus. Mapoeble yBAAKHUTENN ANA YBNAKHEHUA CYXOro BO34yXa.

BoaaHoOI yBAaXKHUTENb C OpoLlaemMoi HacaaKomn

MWC MWD
Cuctema peuunpkynaumm MIWC

B cocTaB BOAAHOrO YBAAXHWUTENA BXOAAT: oOpoluaemMas Hacagka GLASdek, Kkanneynosutenb, BOAAHOM Hacoc,
NonNaBKOBbLIA KnanaH, MOAAep’KMBalOWMI MNOCTOAHHbLIA YpOBEeHb BOAbl B BaHHE. Bce meTannMyeckue 371eMeHTbl
M3roTaB/AMBAIOTCA M3 HeprKasewulein cTann. KOHCTPYKUMA YBAaXKHUTENA [aeT BO3MOXHOCTb 6bICTPOro M fierkoro
OEMOHTaXa C Le/1blo OCMOTPa MM YUCTKMU.

HenocpepctseHHasa cuctema MWD
YBNaXKHUTENb U3rOTOBJIEH TaK Ke, KaK U 417 CUCTEMbI PELMPKYAALUMN, HO HE MMEIOT HAacoCa M NOMNJIaBKOBOrO KaanaHa.
3anonHeHWe BOAOM NPOM3BOAMTCA NPW NOAKIOYEHMM K TpyDonpoBoay nof AaBAeHUneM BOAONPOBOAHON ceTH.

11
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PacnpegenuTent oo PacnpegenuTens ™
(XX RGOS
PO XXX PO
XN “N.O’H‘
OGN0 & ) %
AXAAAKA] Ia, HN"
XA ,'NN
! e
OpolLaeman L'.'_ﬁ‘..’".’."‘ MonnaekoBsIi Cpdiioesa ?"&’.’.’.‘
e '3;0’%0.0‘0’0’1 Knana Mo P‘Q*O’0.0.Q'O.d
PXAKANA AR .
M b [~ Nuranve Hetrtns B MuTaHue
_ BOOOM i BOOONM
s, BaHHa Cnne- %, BaHHa Cnue
Mepenve
Cucrema peuupKynAaLnmY - NPUHLUN AEACTBUA HenocpepcrBeHHan cuctema - NPUHLMN AEACTBUA
YpoBeHb BOAbl B HanoJIHEHHOW  BaHHe Boaa nop pasneHMem BOAOMNPOBOAHOW CETU
NoAAEepPKMBAETCA  MOMNABKOBbIM  K/anaHOM. nojaeTcA Ha pacnpegenvtens. [flanee no
BogAHOMW  Hacoc nepekauuMBaeT BoAy Ha opoLaemoit HacaZke, CTeKaeT BHM3.
pacnpegenutens. Bopa cTekaeT BHM3 o MopaBaemblii Ha opoLlaemyto HacadKy BO3AyX
opollaemoit Hacagke. Bosayx, nonagas B , YBNaXKHAeTCA nyTem HenocpeacTBEHHOro

rOpuU3oHTa/IbHO Opollaemyto HacagKy GLAS dek,
yBnaxkHAeTcA yepes HenocpeacTBEHHbIN
KOHTAKT C BNaXKHOW NOBEPXHOCTbIO. YBNaXKHEHNe
NPOUCXOAMT 3a CYeT UcnapeHus Bogpl. MN36bITOK
BOAbl CTeKaeT B BaHHy. Cuctema wucnonbsyer
HeobxoaMMoe KoNn4YecTBo BOAbI.

BapuaHTbl ucnonHeHus:

MW-60 YenaxkHutens ¢ KMNA 60 %
MW-85 YenaxHutenb c KMNA 85 %
MW-95 YenaxkHutens ¢ KMNA 95 %

YcTaHOBKa

KOHTaKTa C B/Ia)KHOM NOBEPXHOCTbIO 3a cYeT
ucnapeHun Boapl. M36bITOK BOAbl CiMBaeTcA
yepes cimB. Takaa cuctema yaobHa B caydasx,
Korga BOAA WMMeeT BbICOKOE CcoAepiaHue
MUHEPANbHBIX 3/1EMEHTOB U CONEN.

Ha KaHane obecneuynBaloWwmM NMUTaHME BOLAOW HYKHO MOHTMPOBATb OTCEYHOWN BEHTENb, PUALTP, INEKTPOMATHWUTHBbIN
BEHTU/Ib 3aKPbIBAlOLWMI U OTKPbLIBAIOWMIA NPUTOK BOAbI B 3aBUCMMOCTU OT MOTPEeBHOCTM B yBAaXKHEHWMM BO3ayxa. Ha
TpybonpoBoa, MOAaloWMiA BOAY, MOHTUPYETCA 33a4BUMXKKA (BEHTUAb). DNEKTPUYECKUA ABWUraTeNb Hacoca NUTaeTcs
HanpaxeHne 3 ~ 380 V. [OnA nuTaHMA YyBAAXHUTENA WUCMNOAb3YeTCcA BoAy W3 Bogonposoga. B 3asucumoctn ot
COAEPXKaHMA COMM U MUHEPAJIOB HYXXHO MPUMEHATb PELUPKYNALMOHHOE YBAAXKHEHWE UM HenocpeacTBeHHoe. Huke
npuseseHa gMarpaMmma, KoTopasa MAEHTUPULMPYET, KAaKyo CUCTEMY HA0 NPUMEHATb ANA NOABELEHHOMN BOAbI.

Ca(CaCO ) mg/l
250 2 500 25 00D
I I I I [
=
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BoaAaHOW yBNaXKHUTENb — QODCVHO‘IHBH opocutTesibHaAa Kamepa

-.‘:,ﬂ E I_._.,:. s . [I:)
"_, _"_" ke s

e

@ e "q]'
MD

dopcyHouHas opocuTesbHaA Kamepa COCTOMT W3 pacnpegenvtens MoToKa Bosayxa, Tpybonposogos,
pacnpocTpaHstiowmx Bogy, ¢dopcyHouHoro 6/10Ka, KanneynosuTens, MNpefoTBPALLAlOWEro BbIHOC BOAAHbIX Kanefb,
BOOAHOrO Hacoca, NOMIaBKOBOIO KnamnaHa, GUKCUPYIOLLEro NOCTOAHHbIA YPOBEHb BOAbI B BaHHe. Bce meTanivuyeckue
3/1eMEHTbI U3roTOB/IEHbI U3 MaTepuana, He NoABEpPraloLLeroca Kopposun. Kopnyc Kamepbl OCHALLLEH OTKPbIBatOWMMMUCA

OKHamu. POPCYHOUYHasA OpoCUTe/IbHAsA KamMepa XapaKTepusyeTcs KPEenKoM KOHCTPYKLMEN U BbICOKON 3PPeKTUBHOCTLIO
VRNAXHeHUdq.
Bepcuu ucnonHeHus:

CTaHaapT - MaKcMManbHan paboyas TemnepaTypa 60°C
PP - makcmanbHas paboyaa Temnepatypa 90°C
YcraHoBKa

Ha KaHane, obecneuynsatolem nNuTaHMe BOAOM, HYXKHO MOHTUPOBATb OTCEYHOM BEHTUAL , GUABTP, SNEKTPOMArHUTHbIN
BEHTWU/Ib, 3aKPbIBAOLLMIA U OTKPbIBAOLWMIN NPUTOK BOAbI B 3aBUCUMOCTM OT NOTPEBHOCTU B yBAAXKHEHUMW BO3AyXa.

Ha BomonpoBog cneayeT CMOHTMPOBATb 33a4BWXKKY (BEHTWAb). DNeKTpogsuratenb BOAHOTO Hacoca MMTaeTcs
HanpsaxeHnem 3 ~ 380B

Ha KaHane obecneuvBaloWMM NUTAHWE BOAOW, HYXHO MOHTMPOBATb BEHTWIb  OTCEKalowmi,  Guabtp,
3NEKTPOMArHUTHbIN BEHTU/Ib, 3aKPbIBAlOLWMIA M OTKPbLIBAIOWMIA MPUTOK BOAbI B 3aBUCMMOCTM OT MOTpebHOCTM B
yBNaXKHEHUW BO3AyXaA.

Ha BogonpoBoA c/reayeT CMOHTUPOBATb 3aABWXKKY (BEHTWAb). DNEeKTpoaBuraTesNb BOAHOMO Hacoca nuTaercs
HanpaxeHnem 3 ~ 380B

BopaAHOI4 yBNaXKHUTeNb - Npouecc 06paboTKku Bo3gyxa

3 dEKTUBHOCTb YBNAAXKHEHUA KI/Kr

IdberTnENOCTE VEIANMENAT I

0.005 0.210 Do1%
e N
s L
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MNapoBoii yBAaXKHUTE/b

=

MS
MapoBoi yBAA)KHWUTENb COCTOMT M3  3/IEKTPUYECKOrOo MaporeHepaTtopa, Mapopacnpenenutensa, 31acTUYHOTO
TpybonpoBoaa, cCoeanHAOLLEro NapopacnpeaeMTenb C pe3epByapom naporeHepaTopa u rmapoctatom. MNaporeHepaTop
MOKeT 6bITb CMOHTMPOBAH Ha BHELIHEM CTOpPOHe Kopnyca KOHAMLUMOHEepa MM Ha CTeHKe, B6/M3M KOHAMUMOHepa.
MaporeHepaTop MOXKET HaMONHATLCA BOAOW W3 BogonpoBoaHou cetu (aasnerHne 0,1 - 1,0 Mna)

MNpuHUun pabotbl

Pesepsyap nNapoBOro YyBAAXKHUTENA HaMoAHeH BOAOW. BHyTpM pesepByapa HaxXo4ATCA 3/1EKTPOAbI, KOTopble
obecneunsaloT npeobpasoBaHMe BoAabl B nap. BogsHoW nmap nocTynaer B KOHAMLMOHEP C MOMOLLbIO MapoBOW
pacnpefenutencHol TPybkW. YnpaBneHuMe BAAXKHOCTbIO  OCYLUECTBAAETCA C MOMOLWbI  MMKPOMPOLLECcopa,
COeAMHEHHOrO C TMADOCTAaTOM.

o
"
i, — Eﬂ#ﬁ#’ff::
P
|'/r va 1. Pe3epByap c anekTpogamm
— | 5 3JL_ , 2. NapoBas pacnpegenutenpHasa Tpybka
T 3. baK A4/1A HanoHeHwWA
q* 4. BeHTnb NoaBoaa BOAbl
_ 5. BeHTUAb cnycKa BoAbl
-

~ 5

“F
-

Moabop yBnaxkHuTeNA.
Moabop yBNaXKHUTENS MPOU3BOAMUT MPOU3BOAMUTENDL HA OCHOBE AAHHbIX, BblAAHHbIX 3aKa3UMKOM.
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CeKuum BEHTUNATOPOB

BeHTUAATOPHaA cekuma npeaHasHadeHa 4Na NepemelleHns Bo3ayxa B KOHAMUMOHEPE M Nogadn ero B obcaymsaemoe
nometyeHue.

BeHTUNATOPLI

WH wv WHL

BNoK BEHTUNATOPOB COCTOMT W3 BEHTUAATOPA, INEKTPUYECKOro nBUraTess, PEMEHHOM nepegayn, pambl U
aMopTM3aTopoB. BxogHoe oTBepCcTME BEHTUAATOPA MOAKAOYAETCA K KOPNycy KOHAMUMOHEepa npu NOMOLM YNpyroro
COeaMHEHNs M3 CneumanbHoro martepuana. Paboyee HanpsxkeHue snekTpogsuratens 3 ~ 380 B (50lu). CreneHb
3awmueHHoctn IP54.

B cTaHAApTHOM WCNONHEHMM MOCTaBAAKTCA OAHOCKOPOCTHble ABuratenn. Ha 3aka3 nocTaBAAlTCA ABYXCKOPOCTHble
OBUraTesIn ¢ OTHoweHuem ckopoct 2 : 1 mam 1,5 : 1, a Takke pABuratenn ynpasasemble MHBepPTOpoMm. [ns
M3MEHEHMA CKOPOCTU NPUMEHAETCA PeMeHHan nepegava. Bug n KonM4YecTBO pemeHHbIX nepenad, a TaKXKe AuameTp
Koneca BeHTUNATOpa noabupaeT NpoM3BOAUTENb COMMacHO HeobXoAMMbIX MapaMeTpPoB C MOMOLLbIO KOMmMbloTepa.
CekumA BeHTUAATOPHOTO 6/10Kka 060pYyA0BaHa CEPBUCHBIM BbIK/IlOYaTENEM.

MapameTpbl paboTbl BEHTUAATOPA.

BeHTMAATOPbLI, MOHTUPYEMbIe B KOHAMUMOHEP SGK M3roTaBANBAtOTCA B ABYX BEPCUSX:

F - c nonatkamu, 3arHyTbiMM BRepes, - 418 NoaHoro aasneHma go 1 600 Ma.

B - c nonatkamu, 3arHyTbiIMM Hasapg, -4/1a NONHOro AasaeHus go 2500 Ma (ans koHamumnoHepos SGK0120 - SGK-1060)
Pabouasn TemnepaTypa: ot -40°C go +40°C.

PerynnpoBka npousBoaUTENbHOCTH:

PerynnpoBaHue Npou3BoAUTEIbHOCTU OCYLLLECTBAETCA NPU MOMOLLM:
® 2-X CKOPOCTHOrO ABUraTesa 4acToTHOro npeobpasosaHus

¢ 2-CKOPOCTU NJIaBHasA peryaMposKa 0bopoToB ABuraTens

15
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CeKuuu pekynepaumm

B pekynepaTtope npoucxoauT Tensonepegaya ot 6osiee TENIOrO BbITAXHOIO Bo3ayxa K 6osiee X0noaHOMY NPUTOYHOMY

BO34yXy. B pesynbraTe 3HauMTe/bHAA 4YacTb TEMNOBOW 3HEPrMM BO3BPALLAETCA C MPUTOYHLIM BO3AYXOM, YTO PE3KO
CHWXKAeT 3KCN/yaTaLMOHHbIE PAaCXoAbl.

MNepeKpecTHOTOUYEYHbIA TENJ1006MEHHUK

_—

R

RP1 RP2 RP3 RP4

CeKumsa COCTOUT WM3: MepPeKpPecTHOTOYEYHOro TenNo0bMeHHMKA, ABYXCEKLUMOHHOrO BO3AYLWHOrO K/aanaH, KaHasa
balinaca, NoA4OHA M3 Hep’KaBewLwel CTaau 414 CMBA KOHAEHCATa, KanaeyaoBuTens, NpesoTBpallalolero npoHoc
Kanenb BOAbl B BO34yX, NAaTPybOK CAMBA U3 BaHHbI BbIBOAWUTCA C NMPOTUBOMOJIOMKHOW CTOPOHbI, OTHOCUMTENIbHO CTOPOHbI
06CAYKMBAHMA KOHAMLMOHEPA M OCHaLWEH cudoHOM. [lonyckaemas pasHMLA AaBAEHUA MeXKAY NOTOKaMMU NPUTOYHOTO U

BbITAKHOrO BO34yxa Ao 1500 Ma. B cnyyae 6osbliei pasHUUbI, UCMOJHEHME CeKUuMW TpebyeT cornacoBaHusa C
Npou3BoAUTENEM.

MNpuHUun pabotbl

MepeKpecTHOTOYEYHbI TENA006MEHHUK W3roTOB/EH M3 TOHKUX aNtOMUHMEBbLIX MAACTUH, COCTABAAIOLLMX NPUTOYHbIE
M BbITAMKHbIE KaHasbl, [lpouecc Tennonepedadyn OCYLLECTBAAETCA Yepes MNeperopoaky, PasAensiolyto MNOTOKM

Hapy)KHOTO W BbITAXKHOTO BO3Ayxa. TennoobMeHHUK He TpebyeT noJaun 3HeprMyu WU3BHe, He UMeeT MOABWMKHbIX
yacrteit, uto obecneumBaeT 60/1bLIOIN CPOK CNYKObI.

3 dEKTUBHOCTb YBAAXMKHEHUA KI/Kr 3¢ PeKTUBHOCTb peKynepauumn
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YALCA

bai - nacc
B NpuTOYHOM 4YacTW, Npu BXoAe B TENI00BMEHHWK MMeeTCA ABYXCEKLUMOHHbIN BO3AYLWHbIA KnanaH: Tenn00bmeHHMK

6an-nacc. Ecam Bo3ayx npoxoauT yepes TenioobMeHHUK, b6ain-nacc 3aKpbIT.

=

Mpoxon Bo3ayxa Yyepes 3aKPbITbl TENN00OMEHHUK. Bait-

Mpoxos ~ BO3Ayxa  4yepe3  3aKPbITbIN
Macc OTKPbLIT IeTOM WU 3UMOM, KOrga Teni00b6MeHHUK

TennoobmeHHMK. bBaii-nacc OTKPbIT NeTom unun
31MOWN, Koraa Tens006MeHHUK NOKPbIT NHEEM. MNOKPbIT NHEEeM.

POTOpHbI peKynepaTtop

\
;

)

e L - S—

| | I i I

RR

Cekuma coctouT m3 pabouyero Kosieca, NpuMBOAa W 3neKTpoaBuratensd. KOHCTPYKLMA CEKLUUM UMeeT cnewuumanbHbIi
CEKTOp, MpefoTBPaLLAlOWMI NPOHUKHOBEHME BBITAXHOIO BO34yXa B MOTO/MIOK HapyKHOro Bo3ayxa. KoHcTpykuwmA
BbIMO/IHEHA TakKMM 06pa3om, 4YTOObl 6Oblla BO3MOMKHOCTb MOAK/IOYEHUA MPUTOYHOM M BBLITAXKHOW CEKLUMM MpPU WX
yCTaHOBKe Apyr Ha apyra. B yctaHoBKax pamepa SGK-460 BbicoTa 6/10Ka mMOXeT ObiTb MeHbLUEi, B 3aBUCMMOCTM OT

MCNO/1b30BAaHHOIO POTODA.

Bepcun ucnonHeHma paGoqero Koneca

matepman cBOMCTBa npumeHeHue
aNOMUHUI HernrpocKonuyecKknii BO3BpaT Tenna 6e3 Bo3BpaTa Barun
aNOMUHMIA TMrPOCKOMNUYECKNiA BO3BpaT Tenaa c BO3BPaTOM B/aru
. Bo3Bpar Tenna 6e3 Bo3spaTa
AMOMUHWMIA C SMOKCUAHBIM . .
HernrpocKonuyecKknit Bnaru, 4ns paboTt B arpeccnsHoOM
NoKpbITUEM
cpepe
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Bepcun ucnosHeHUs NpuBoAaoB:E
e BUraTeslb C MOCTOSHHOM CKOPOCTbIO BpaLleHUs

e ABUraTeslb C U3MEHSAIOLWLENCA CKOPOCTbIO BpaLLeHus

NpuHUMn paboTbl

Pabouyee Koneco COCTOMT M3 HaMOTaHHbIX Ha OCb BPALLEHUA C0EB aNtOMUHMEBOW GONbIU, MO NEepemMeHHO FNagKon u
BOJIHUCTOM, OOpasyloWmUx KaHaibl ANA TeyeHus Bo3gyxa. [MOTOK BO3Ayxa, U3 NOMELLEHWs, NMPOXOAUT uyepe3 OOHY
NOMOBUHY Kopryca TennoobmeHHWKa, Harpesaa npu 3Tom paboyee Koneco. Paboyee Koneco meaneHHO BpaliaeTcs.

MOTOK, HapyXHOro BO34yXa MPOXOAMT Yepe3 BTOPYI MOJMOBMHY KOpnyca Ten1006MeHHWKa B MPOTUBOMOJIONKHOM,
HanpaB/ieHMM BbITAXKHOMY BO34YXY.

SdpcheKTMBHOCTE YTHNM3ALNK TeNNA
My = ——— bt M X (7t

Bumxka
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X ™ Xy
Xoa nameHeHuA Bo3ayxa Ha rpadumke i-x
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Tenn006MeHHUK HETUTPOCKOMUYECKUIA Tenno00bMEeHHMK FTMIPOCKOMUYECKUI

tN1 - TemnepaTypa Hapy»KHOro Bo3gyxa

tN2 - TemnepaTypa NPUTOYHOTO BO3AyXa 33 TENI006MEHHUKOM
tW1 - TemnepaTypa BbITA}KHOrO BO34YyXa U3 MOMELLEHUA

XN1 - BNa)KHOCTb Hapy»KHOro BO3ayxa

XN2 - BA1a)KHOCTb MPMTOYHOrO BO3AYyXa 3a TeNA006MEeHHUKOM
XW1 - BN1a’KHOCTb BbITAXKHOTO BO3AVXA M3 NOMELLEHUS
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Tennoo06MEeHHMK C NPOMEKYTOUHbIM TENJIOHOCUTENIEM
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T
S8 pOIZMEDS KOHAUYUOHEDS & 530~
cexyus  obopydosana  emopaiM
cmokoM  GaR KoRdencama u

cwpoHomM

RCC+ RCH RCD

MpUToYHaA CceKuMAa COCTOMT U3 TennoobmMeHHMKa Tuna Megb - aJlOMUHWUIA. BbITAXKHAA ceKuMsa COCTOUT U3
TennoobMeHHUKa, NoAAOHa M3 Hep’KaBelowel CTaan ANA KOoHAeHCaTa, Kanaey/noBUTeNs NpeaoTBPaLlatollero BbIHOC
BOAbl U cudoHa. Konnektopbl Tenn00bMEHHUKOB OCHALLEHbl AOMONHUTE/NbHbIMM MaTPybKamu CAyKawmummn ana
yAaneHus Bosayxa U3 Ten1o0bMeHHUKa U ANA yaaneHua soabl. MakcumanbHoe pabouee gasneHue 1,6 Mna.

KomnaHoBka

[na  Kaxgoro Tunopasmepa LEHTPANbHOrO KOHAMUMOHEpa MpeaycMatpuBaeTcs 6 pPAAHbIA  TENJI00OMEHHMK.
TennoobmeHHWKM noabupaeT nNpou3BOAMTENlb Ha OCHOBE [AaHHbIX, BblAaHHbIX “3aka3uMkom” C nNomMoLLblO
KOMMNbIOTEPHOM NMPOrpammbl.

MpuHuMn pgencTena

TennoobMEeHHUK, HaxoAsAWenca B BbITAXKHOM cUCTEME, CAYXKWUT AN MNONYYEeHUs Tenaa OT BO3Ayxa WM nepenayv
TennoHocuTento. TennoHocUTenb (BOAHbBIM PACcCTBOP 3TUNEHIIMKOAA WAW  MPOMUAEHTIMKONA) LMPKYAMpyeT B
TpybonpoBogax, COoeAMHAWMX aBa Tenj1006MeHHMKA. Ten100bMEHHMK, HaxoOAWENCca B MPUTOYHOW cUcTeme,
BbINO/IHAET QYHKLMIO MEPBOro HarpesaTess, Nnepeaasas TeN/0 BO34yXy OT TEM/JIOHOCUTENS.

- @ ¢ PeKkTMBHOCTb YTUIN3ALUM TENA

] BEITSIKKA
<1I:| <:| = the—ta
p=—

-t

/’l‘\
L

PUTOK tha = tyg + Nr X (tws - two)

=>

—H\

+H >

-

ty: - TEMNEepaTypa Hapy»KHOro Bo3ayxa
ty2 - TeMnepaTypa NPMTOYHOro Bo3ayxa (nocne nogorpesa)
tw1 - TEMMEepaTypa BbITAXKHOMO BO34yXa
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CocTaB NPOMEKYTOUYHOrO TenJoHocuTens
TemnepaTypa Hapy»XHoro Bo3ayxa - [°C] -5 -10 -15 -20 -25
NpPoLEeHTHOe coAaepKaHue ramkons - [% ] 20 25 30 35 40
MpuHUKMNManbHasa cxema:
1. LMpKYAAUMOHHbIN Hacoc
2. Perynunpytowmin 3-x xog0BoM KnanaH
- 3. lpoccenbHbil KnanaH
L[H‘;‘ ( 4. laTynK TemnepaTtypbl
N 5. TepmomeTp
6. Bo3gyLwHuK
7. MpepoxpaHuTenbHbIM KnanaH
5]—| 7? ®8 . 8. MaHomeTp
1 o
f T et l O 9. PacwmputenbHbli 6ak
97 10. KnanaH
— i o
R N = 11. ipoccenbHblit Knanaxe
1 ,t/l T~
i D1 @
[T \H—L“-‘I'J Ll b

@®

ANA YyCTaHOBOK Tunopasmepa 410 u
Bbille ceKkuus obopynoBaHa ABYMSA
OTBOAAMM KOHAEHCcATa U cUPOHOM

1

— NPUTOK

= BbITAXKKA
MNpuHUKMn paboTbl
Tennosaa TpybKa COCTOMT M3 repMETUYHbIX MedHbIX TPYBOK C a/NloOMMHMEBON Namenblo, BHYTPM 3aMOJHEHHbIX
XNagareHTom. BepxHee NpocCTPaHCTBO TEN/I00OMEHHMKA OTAENEHO OT HUMHEN YacTu npu nomolumn amadparmbl U3 CTasnu.
Ecnn uyepe3 HUMKHIO YacCTb NPOXOAWT TENAbl BbITAXKHOM BO34yX, TO X/1agareHT npespallaetca B ras. JTOT ras
NOAHMMAETCA B BEPXHIOK 4YacCTb TeMA006MEHHUKa, rae OTAAEeT Ternsio XOA04HOMY NPWTOYHOMY BO3AYXY, a Cam ras
KOHAeHcupyeTca. KoHAeHCaT CTeKaeT B HWMKHIOK YacTb TennoobMeHHUKA, rae onATb 3abupaeT Tenno OT BbITAXKHOIO
BO34yXa 1 npespalyaetca B ra3. Takum obpa3om opraHM3oBaHa Tenaonepesaaya.

[Nna ncnonb3oBaHUA CUCTEMbI peKynepauun B TeYeHME BCEro XON04HOro nepuoaa B rody, pekynepatop obopyayetcs

6aiinacom. Posnb 6aiinaca MCNOMHAET 346eCb KaHan C BO3AYLUHbIM K/AanaHOM, KOTOPbIN HaxoAWUTCA Hag cekuumeit. KaHan
CAeNaH U3 OLMHKOBAHHOW CTasIv U NOKPLIT TEPMUYECKOW M301ALMEN, 3aLUMLLIaIOLLEN OT KOHAeHcaTa B KaHane.
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Kpome 3TOro, B COCTaB CEKLMMU BXOAAT:
* NoAA0H U3 HepxKaBetoLen cTanm
* KanneynoBuTeNb
* cudoH (NocTaBAseMblli OTAENbHO)
* NaTpy6bOK ANa OTBOAA BOAbI M3 BaHHbI HAXOAMTCA B 3a4HEIN YacTW YCTaHOBKMU.

Bainac ucnonb3yerca B caydae obneseHeHUA pekynepaTopa, a Takke 414 PeryanpoBaHusa TemnepaTtypbl NMPUTOKa B
NleTHeM nepuoae roaa, B cyyae HeobxoAMMOCTM NoSorpeBa BO3ayxa.

B cnyyae pekynepaumu npy NoMoOLLM TENJ0BOK TPYOKM TENIOOOMEHHUK HE MMEET HUKAKUX MOABMMKHbIX YacTel, YTo
ABNAETCA rapaHTMen ero [Jonroi, 6esaBapuitHoi paboTbl. OTAMYMTENbHOW YepToi TennoBoW TPybKM ABnseTcs
OTCYTCTBME MOAMELIMBAHMA BbITAXKHOTO BO34yXa C NPUTOYHLIM. Baarogapa KOHCTPYKUMM, PeKynepaTop AaHHOro TMna
3aHMMAeT OYeHb Mano MecTa. bosiblioe 3HauYeHWe MMeeT TakKe (AKT, YyTo TennoBas TpybKka MoxeT paboTaTb npu
Noboi pasHUULE [aBAEHMA MeXAy NPUTOKOM M BbITAXKKOW. IJTOT TUMN peKynepaumMu npeaHasHayeHHbln aas

UCMNONKh30RAHUA TAM. F1e HEe AONVCTUM NMOAMEC RhITANHOMO BO3/IVXA R MDUTOUHKIN.

BapuaHTbl MICNONHEHUA

* Tpy6KU: Meab, MeHO-HWKeNEeBbli CNaB, HeprKaBeowasn cTaib

* namesib: Mefb, MeAHO-HUKENEBbIM CNIaB, alOMUHUIA C SMOKCUAHbLIM NOKPbITUEM, HEpPXKaBeloLLan CTaab

® pama: NaTyHb, HEP)KABEIOLWAA CTab,

War namenn B Tennosbix TPybKax noabupaerca B 3aBUCMMOCTU OT BAAXKHOCTM B BbITAXKHOM BO34yXe M Heobxoanmow
pekynepauuu Tenna.

TemnepaTypa BbITAXKHOIO BO34yXa MOXeT goxoamTb go 180 C°.

Mpumepbl NpUMeHeHUA TeNN0BOI TPY6KU B BEHTUNALMOHHOMW YCTaHOBKe

-

4

@.n@ O]

=l e =

=
h- Hanpas/eHMe NOTOKa BO34yXa BHYTPW KaHa/la OT HacC
e —

=
S

Hanpas/eHMe NOTOKa BO34yxXa BHYTPW KaHa/la Ha HacC
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XapaKTepucTuKa cekumm

Cekuma HPS ckoHcTpynpoBaHa no tmny cekumn HP. Ho B cekunm HPS pekynepaTtop HaknoHeH nog yrnom 100 rpagycos
OTHOCUTENIBHO FOPU30OHTa/IN, YTO 0becneunBaeT NPaBUAbHYIO UMPKYAALMIO XAagareHTa BHyTpu Tpybku. KaHan Bannaca
HaxXOAWTCA HaJA, TOM YacTblo CEKLMW, Yepe3 KOTOPYI MPOXoamuT NpUTOYHbIA BO3ayX. Cekumm HPS npeasycmoTtpeHbl ana

Mcnonb3oBaHNA B YCTAaHOBKax, C 60nblUMM pacxoaom BO34yxXa, KOTOpble pPacnosioXeHbl B nNomeuweHnAax C
OrpaHM4YeHnAMM NO BbICOTE YCTAHOBKU.

Mpumep MoHTaXKa Tens10BoM TPY6KKM TMNa HPS B BEHTUNALMOHHOW YCTaHOBKe
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XapaKTepucTuka cekumm
CucTema NOCTpoeHa U3 ABYX CEKLMI TENNOBbIX TPYOOK, NPUCOEAUHEHHDBIX K CEKLIMM CMEeLIMBaHWA.

MNpumep npumeHeHuUs TenaoBbiX TpPy6K HPD B BEHTUNALMOHHOK YCTaHOBKe

bypass
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Cuctema ¢ AByMA POTOPHbIMU peKynepaTopamu U cekuueii cmewmnsaHua RRD
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XapakTtepucTuka cekumm

Cuctema COCTOUT M3 ABYX POTOPHbIX PEKYNepaTopoB, COEAMHEHHbIX Mexay coboi Kamepoin CMeWMBaHWA, OHM
OCHALLLeHbl BO34YLIHbIMM KAanaHamu, CAyXaWMMK 07 UMPKYAAUMM BO3Ayxa. Kamepa cmelumBaHMA MOMKeT 6biTb
060pyA0BaHa rMrPOCKONUYECKUMU UU HETUTPOCKONMUYECKMMU POTOPAMM.
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YALCA

Mpumep NnpumeHeHMA POTOPHOro pekynepaTtopa RRD B BeHTUNALMOHHOM yCTaHOBKe

» o
t U
o>

CeKuua nepeKkpPecTHOTOYHOro Ten1006MeHHUKa, YCTaHOBAEHHOro ropu3oHTanbHO RPS

Al

XapakTtepucTuka cekumm
YCTaHOBKM TaKoro Tmna ocobeHHo npucnocobneHbl s NOMEeLEHNUA C HUSKMMU NOTOIKaMMU.

24



=

—

YALCA

YALCA - solutions for ventilation
and air-conditioning systems

Mpumep ceKuum KpectoobpasHoro TennoobmeHHMKa TMNA RPS B BEHTUNALUOHHON YCTaHOBKe

x
p—

CeKuma oxnaaeHusa u TenJIoBoro Hacoca - Tun R

AN

OnucaHue ceKkuumn

||

1]

B 3aBncMmocTu oT TpeboBaHMI 3aKa3unKa, XonoauAbHOe 0bopyaoBaHue - cekumsa RHP moxkeT 6biTb MCMOAb30BaHA B
Tpex TMnax - CeKuMs O/ OXNaMAEHWs, CeKuua Aaa Harpesa (TennoBOW HacocC) WAM CeKuMs TEenJoBOTO Hacoca ¢
byHKumeit Harpes/oxnaxaeHune. MpuHLMNbI PaboTbl KaXK40N CEKUMM NPeACTaBAeHbl HUXKE.
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Cekuma oxnaxkaeHna RHP-C

CeKkuma [NA oOxnaxAeHusa - 3TO KOMMJIEKTHOe Xo/noAaunbHoe obopyaoBaHWe, MpeAHasHAYeHo A/1A OXNaXKAeHuA
NPUTOYHOrO BO3Ayxa. B TennoobMeHHWKe, HaxoaAwWwemca B NMPUTOYHOM YacTM, MPOUCXOaMT uchapeHue ¢peoHa, 4To
NPUBOAMT K OXNAXKLEHMIO MPUTOYHOrO BO3Ayxa. PPeoH LMPKYAMPYET OT UCNapUTeNs K KOHAEHCATopy Npu NOMOLLM
KoMMpeccopa ¢ HeobxoaMmoi 06BA3KOM

B cocTaB 3TOM CEKLMM BXOAUT KOMMPECCOP, TENI00OMEHHUKM Ha NPUTOKE (MCNapuTeNb) M HA BbITAXKKe (KOHAEeHcaTop),
TPB 1 Heobxoaumas pna 6e30TKasHOM paboTbl apmaTypa. [Ns Kaxk4oro TUNopasmepa CeKuuu npeaycMmoTpeH
CTAHAAPTHbIM COCTAB Bblle YKa3aHHbIX 3/1IEMEHTOB, ANa obecneyeHns onpeaenéHHON XoN0AUNbHON 3dEKTUBHOCTM.
ObopypoBaHue ¢ apyron 3¢pdeKTMBHOCTbIO cneumanuctbl Yalca nogbupatoT Ha OCHOBAHUM MApPaMeTPOB YKA3aHHbIX
3aKasunKkom.

. Komnpeccop

W p— N
b [

. PUTOYHbIN TEeNN00BMEHHUK
. BbITAXHbI TENN00O6MEHHUK

. PaclwmputenbHblit TepMmoCcTaTUYECKUIA KNanaH

)

. ®peoH

. JerngpaTop
. Bnarometp

TRV vV EvEY

OO

1
2
3
4
5. Bo3BpaTHbIi KnanaH
6
7
8
9

. YeTbipex XOAOBOVI 3I'IeKTp0MaI'HVITHbIl7I KnanaH

10. MpecocTaT obecneyarowuii Komnpeccop
11. Tenn00OMEHHMK A8 NOAOTPEBAHMA BOAbI -
HecTaHAapTHoe obopyaoBaHue

Cekuma tennosoro Hacoca RHP-P

CeKLMA TeNI0BOro Hacoca - 3TO KOMMIEKTHOe Xon04unbHoe 06opyaoBaHMe, NpeaHa3HaYeHo AN Harpesa NPUTOYHOro
Bo3ayxa. TennoBoi Hacoc paboTaeT TaK e, Kak cekuma RHP-C

C TOM TO/IbKO pa3sHuLLel YTO, KOHAEHCATop (HarpeBaTe/ib) HAXOAMUTCA B MPUTOYHOWM YacTW, a UCMapuTesb (OxnaanTenb) B
BbITAXHOWN.

3apayeit TeNN0BOro Hacoca ABAAETCA NOMyYeHMe Tenaa M3 BbITAXKHOrO BO3AyXa W nepeaadya ero NpuToYHOMY BO3AYXY.
TaK e HYXHO y4ecTb Tenno oT paboTbl. B 0oTAKYME OT pekynepaTopoB TEMNOBOW HacocC TpebyeT NOAKAOUYEHNA BHELLHEN
3HEeprvu, HO MpPY 3TOM pasHULLA TeMMepaTypbl MeXAy NPUTOUYHLIM M BbITAXKHbIM BO3AYXOM He fBAAeTcA Heobxoanmown
BennYMHon. IPPHEKTUBHOCTL TEMIOBOrO Hacoca OnpeaenserTcs KakK COOTHOLWEHME KOAM4YecTBa Tensia nepefaHHoro B
NPWUTOYHBIM BO3AYX (MPY MOMOLLM KOHAEHCAaTOPa) K 3/1IEKTPUYECKOM SHEPrun, KOTopyto NoTpebaseT Komnpeccop.
ObopyaoBaHMe 3TOM CEKLUMW TaKoe »Ke, KaK B CEeKUMW oxnaxaeHus. [Nna KarKAoro pasmepa CeKUMM NPUHATHI
onpeaenéHHble Kputepun 3GGEKTUBHOCTM, CO CTaHOAPTHbIM COCTaBOM 3/emeHToB. O6opydoBaHMA C  Apyrou
addeKTnBHOCTbIO crneumnanmcTbl Yalca nogbumpatoT Ha OCHOBaAHUKM MapaMeTPOB NPeACTaB/eHHbIX 3aKa3unKoM.

. Komnpeccop

4 oo N

. MpUTOYHbIN TENN00OMEHHMK

. BBITAXKHBIN TENN006MEHHUK

. PaclwumputenbHbii TepMOCTaTUYECKUIM KnanaH
. Bo3BpaTHbIN KnanaH

. ®peoH

. JerngpaTop

. Bnarometp
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.........,...
—
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. YeTbipex XO,CI,OBOVI 3I'IEKTp0MaI'HVITHbIl7I KnanaH

10. MpecocTaT obecneyarowmii Komnpeccop
6 11. Tenn00OMEHHMK A8 NOAOTPEBAHMA BOAbI -
HecTaHAapTHoe obopyaoBaHue
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CeKuua Tennoeoro Hacoca ¢ GpyHKuuei Harpes/oxnaxaeHne RHP-CP

Cekums RHP-CP 3T0 MHOrodyHKUMOHaAbHAA X0/04M/bHAA YCTaHOBKA, NpeAHasHavyeHa 418 OXNasKAeHUSA MPUTOYHOro
BO34yXa /IETOM W Harpesa NPUTOYHOrO BO3AyXa 3MMON. MpUHLMN PaboTbl 3TOM CUCTEMbI COCTOMT B COEAUHEHUN CEKLMUN
OXNAXKAEHUA U CeKUMM TennoBoro Hacoca. JleTom 3TOT TennoObMeHHUMK B MNPUTOYHOM YACTU LEHTPasbHOro
KOHAMLMOHEpPa BbINOAHAET PO/b UCNAPUTENA, @ B BbITAXKHOM 4YacTU POJib KOHAEHCaTopa. 3MMOI TenJI00O6MEHHUK B
NPUTOYHOW YaCTU UCMOJIHAET POJib HAarpeBaTeNs Ha BbITAXKHOM YacTu oxnaguTtens. ITo ABNAETCA BO3MOXKHbIM Bnarogapsa
MCNO/Ib30BAHMIO YETbIPEXXOA0BOr0 3/1EKTPOMArHUTHOIO K/anaHa M CUCTEMbl OBBA3KM, TaK:Ke XOpOoLlei KOHCTPYKLUK
KO/INEKTOPOB TeN1006MeHHUKOB.

[na Kaxporo pasmepa CeKuMM NpeaycMOTPEHbl TUMWUYHLIA COCTaB 3/1€MEHTOB AR onpeaenéHHon 3ddeKTUBHOCTU.
YCTaHOBKM A/ Apyroi a¢pdeKTMBHOCTM cneumanmctsl Yalca nogbupatoT Ha OCHOBAHMM MapameTpoB NpeacTaBeHHbIX
3akasumMkom. O6opyaoBaHMe 3TOW CeKUMM ABAAETCA aHaNOTMMYHbIM A8 06OpPYAOBaHMA CEKLMI OXNaxaeHua uau
TEenN0BOro Hacoca, f06aBNeH TO/IbKO 3/IEKTPOMArHWUTHbIN YETbIPEX XOA0BOM KnanaH.

DYHKLMA HArpeBa DYHKLMA OXAAHAEHWA
Tun cexum MoWHOCTE 3NeKTpo MowHocTs JneKTpo
IQPerTHBHOCTD Harpeea MOLWHOCTE OxXnamaeHUA MOLHOCTD
M kB

S5GK -RHP -...-20 2000 14 2,7 10,2 3,2
S5GK -RHP -...-40 3000 21,7 4.1 16,2 5
SGK -RHP -...-60 5000 33,6 6.4 24.6 7.8
SGK -RHP -...-90 8000 57.4 11,6 37.8 13
SGK -RHP -...-120 10000 75,8 16,2 50,8 18,2
SGK -RHP -...-150 12500 91 19,2 61,2 21,2
SGK -RHP -...-210 18000 118,2 23,8 774 26,4
S5GK -RHP -...-330 24000 148 27,8 91,2 26,4

Cxema AnA ceKuMm TennoBoro Hacoca ¢ GpyHKumein Harpes/oxnaxkaeHne RHP-CP

. Komnpeccop
. MIPUTOYHbIV TENNO0OMEHHWMK

=

. BbITAKHbIN TENN006MEHHMK

. PacwumputenbHbiii TepMOCTaTUYECKUI KnanaH
. Bo3BpaTHbIN KnanaH

. ®peoH

. Jerngpatop
. Bnarometp

O 00 N O U1 b W N P

. YeTbipex XOAOBOVI 3I'IeKTp0MaI'HVITHbIl7I KnanaH

~ L

10. MpecocTaT obecnevyarowuii Komnpeccop
11. Tenn00OMEHHMK A18 NOAOTPEBAHMA BOAbI -
HecTaHAapTHoe obopyaoBaHue
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CeKuua WwymornyleHusa

dB1

LLlyMOrnyLuMTeNny CocToAT U3 CN0EB MUHEPAJIbHOM BaTbl, CNeunanbHo NofobpaHHOM NAOTHOCTU. BHeWHAA NOBEPXHOCTb
MWHEPANbHOWM BaTbl YCUIEHA CTEK/IOBOJIOKHUCTBIM MOKPbLITUEM. 18 BCEX MOoAenelt Npon3BOAATCA CeKLUM
LUYMOTNYLUEHWNA ABYX Pa3MepOoB (CTaHAAPTHbIN U YOJMHEHWN).

AKyCTMUYECKMe AaHHble
YpoBeHb aKyCTUYECKOW MOLLHOCTM NOACYUTBIBAETCA NO caeayowel dopmyne:
Lw(okt) = Lwent + Kwent - Kk, rae

Lw(okt) -ypoBeHb 3ByKOBOI MOLLHOCTM B YaCTOTHOM OKTaBe

MonpaBouHble KoadpduumneHTbl ana seHTUNATopos Kwent (dB)

Monpasounbie ko3ddHUMenTBl Ana BenTunaTopoe Kwent (dB)

Yacrotuaa owtasa (Hz)
Bup, BEHTHAATOPE Cropoct. 63 125 250 500 1000 2000 4000 8000
npegen

Nonatkw, 250-800 -2 -8 9 -12 -14 17 21 -28
ovenen: 800-1600 3 9 -10 -10 11 A4 16 21
cTopoHa 1600-3200 4 -8 -9 -1 -1 -12 -14 -19
HBrHETAHWA 250-800 -7 -6 -7 -8 -11 -16 -21 -27
BLITAMHEA 800-1600 -9 -8 -8 -7 -8 -12 -15 -21
CTOpOHE 1600-3200 -10 -8 -8 -9 -8 -9 -13 17
Tlonatem, 600-1500 -7 -7 ] -8 4 -1 -18 24
SaruyTele Hasap: 1500-2500 -8 -8 9 6 7 -10 -14 -19
cTopoHa 2500-4500 -8 -7 -1 -6 -7 -9 -14 -18
HErHETaHWA £00-1500 -5 -10 -5 -9 -9 -12 -16 -20
EbITAMHEA 1500-2500 -7 -12 -9 -5 -8 -9 -13 -19
cTopaka 2500-4500 7 11 2 5 7 8 A2 18

CHMMEHHE YPOBHA SEYHOBOH MOLHOCTH 3AEMEHTAMM BeHTHAAUMOuHOro obopypoeanmna Kk (dB)

YacroTuana owTaea (Hz)
3Inementel 0bopyfoBaHMA
63 125 250 500 1000 2000 4000 8000
OuneTp EU3 - ceTuathIi 1 1 1 1 1 1 2 2
duneTp EU3I - ] 1 1 1 1 2 2 2 2
®uneTp EUS - i 2 3 3 4 5 7 9 9
®uneTp EUT - W 3 3 3 4 8 15 25 30
BosgyxoHarpeesatens 1 1 1 1 2 2 4 4
BO3yXOHarpeBsaTens 2 2 2 2 3 5 8 8
I'Iepel:pec;rnomqnblﬁ 3 2 2 5 5 6 8 8
Tennoo

1y Tenn 2 2 3 4 5 7 8 9
KOpOTHAA CEHUMA WYMOTTYIIEHWA 5 7 12 18 25 23 23 16
NNMHHAEA CEKLMA WYMOTIYILEHHA T 10 16 26 32 29 27 19
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CHMMEHME YPOBHA 3BYHOBOM MowHocTH, obecneunsaemoe wowyxom ycrauosum Kk (dB) [dB]

YacToTHan oeTaEa (Hz)
InemenTsl obopyaoBaHua
63 125 250 500 1000 2000 4000 BOOO
TONUMHE HIONALMK 25 MM 10 13 18 20 25 25 25 30
Tonwmua wsonaumk 50 mm 13 19 24 28 30 30 30 39

CHUMEHWE YPOEHA SEYROEOW MOWHOCTH, oBecn OE KOMYXOM, ONPEAENAETCA HE PACCTOAHMM 1 M OT YCTHOEKM

MycTtaa cekuuna

MycTas Cekuma CNYXRUT A8 TEXHUYECKOTo 06CNYKMBAHMA OTAE/bHbIX 3/1IEMEHTOB KOHAMUMOHEpA. MepexoaHble cekunm
npounssoaatca B gamHax 300 - 3 000 mm ¢ warom 100 mm.

Mpumepbi cocTaBneHUa GYHKUMOHA/IbHbIX CEKLUIA
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ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropon (4722)40-23-64
BpsiHck  (4832)59-03-52
BnaguBoctok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
MBaHoBO (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

Mo Bonpocam npogax U noaaepXk1M obpallanTech:

KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvupos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Juneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck  (8152)59-64-93
Hab6epexHble YenHbl (8552)20-53-41

EnuHbin agpec: ybc@nt-rt.ru

HwxHuin HoBropog  (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16

Mepmb (342)205-81-47
PoctoB-Ha-[loHy (863)308-18-15
PsasaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMeTepbypr (812)309-46-40
CapatoB (845)249-38-78

|| www.yalca.nt-rt.ru

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBck (8422)24-23-59
Ya (347)229-48-12
YensbuHck (351)202-03-61
Yepenosey (8202)49-02-64
Apocnaenb (4852)69-52-93


http://yalca.nt-rt.ru
mailto:ybc@nt-rt.ru

	SGK
	обложка



