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CumBonbl 1 0603HaYeHUn

OcHoBHble ¢yHKLUM 6a30BOro arperara

2

i+

V - BeHTungTop (aHra. Ventilator)

F - dunbTp 1-004 cCTyNeHu
(aHrn. pre - Filter)

H - Harpesartenb: BOOsHON, anekTpu4eckuii
(anrn. Heater: water, electric)

C - oxylaguTens: BOASHOW, C NPSAMbIM
ucnapenuem (adrn. Cooler: water, DX)

P - nepekpecTHO-TO4YHbIA
pekyneparop (aHrn. Plate cross-
flow recuperator)

R - Bpawaiowminca pereHepatop
(aHrn. Rotary regenerator)

G - 610K NUKONIEBbIX
TennoobmeHHUKoB (aHrn.Glycol system)

r
Ll
|

Bup arperara

»

‘\DH ‘

18

Bup, c6oky: FBR 1.0+65.0

Bua ceepxy: FBR 1.0+1.5

Bug cboky: FBR 2.1+65.0
(pyHKUME, rnaBHas B HUXXHEM Moayne)

A » » BEHTUNALUWNOHHbIE
‘ = b B CUCTEMBI
OnuuoHanbHble GQYHKLUN
N - anekTpuyeckuii -~
npenBapuUTenbHbIA :
—
HarpeBaTe/ib

(aHrn. electric pre-Heater)

W

B E - nycTas cekumst
(aHrn. Empty sec-
tion)

S - wymornywmTens I

(aHrn. Silencer)

(aHrn.Secondary Filter )

F - punbTp 2-014 CTYNeHn ‘

M - kamepa cMeLunBaHus

(aHrn. Mixing box)

OnuuoHanbHblE 91€MEHTbI

FC - anacTnyHas BcTaBka
==l (aHrn.Flexible Connection )

= —

2l AD - BO3ayLUHbIW KnanaH
(aHrn. Air Damper)

NISINGIOES)

Apyroe
Fanber-Cad

O4YepeHOCTb TENI006MEHHUKOB
B arperarte (HarpeBartesb, OX1aauTenb)

o4yepenHoCTb Tenn006MeHHUKOB
B arperarte (oxnagutesb, HarpesaTesb)

DSO CUMBOA CTPaHULbl aBTOMaTuKa

> BbIXOA, BO34yXxa
BXOJA, BO34yxa
® >

B arperart



ba3oBblIif arperat 1 onuMoHanbHble GyHKL MK

BazoBbi arperar
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L-nesas

BopsiHoi oxnapgutenb
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ONLMOHANLHBIE kop, 6a3oBoro
PyHKUMM arperara
nepes 6a30BbiM
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ONUMUOHANBHBIE T- cnoco6 moHTaxa arperaTos

yHKumMM 33 FBR 1.0+1.5 (noasecHoi arperar)
6a30BbIM
arperatom COMPACT - komnakTHbli arperar
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[MpuTOYHbLIE arperaTsl

BEHTUIIALNOHHDbIE
CUCTEMbI

Tunopasmepbl FBR 2.1+65.0

FBR-M-[R]-H

BbITAXHbIE arperarbl
>3 | Tunopasmepei FBR 2.1+65.0
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M PUTOYHO-BbITAXHbIE arperarthbl

Tunopaamepbl FBR 2.1+65.0

FBR

’E‘ Tunopasmepbl

R] HC
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BEHTUITALUNOHHBIE
CUCTEMbI

FBR-2.1-65.0 ®DYHKLMM 1 NpUMeHeHe

MapameTpbl paboThbl

KOHCprKLlVIiI arperaTtoB: MOHOGMNOYHAaA KOHCTPYKLMA

* BHYTpY MOHOBMOYHOTO NPSIMOYTONBHOTO CEHEHUs!
Koprnyca, CMOHTMPOBAHHOTO Ha HecyLLEN cTanbHoM pame,
YCTAHOBINEHO HECKOMBKO 3MNEMEHTOB, BbINOMHSIIOLLMX
paanuyHble yHkUMKM no obpaboTke Bo3ayxa.

» Arperar SiBNsieTcs €0MHbIM 6NOKOM, UMEIOLLUM MIOTHYHO
KECTKYI0 KOHCTPYKLIMIO, CO CHIKEHHBIM YACTIOM
TEnnoBbIX MOCTUKOB U MOBbILLEHHON repMETUYHOCTBIO.

KOHCprKLlVIiI Kopnyca: Kapkac + naHenuv Tuna «CaHaBU4Y»

» Kapkac arperara U3roToBMneH W3 anioMMHUEBBIX
npochunen B ABYX BEpCUsX:

- CTaHAAPTHBIA — ANS HOPMArbHbIX KTUMATUYECKAX YCMOBUIA

- C TePMUYECKOI BKMAAKOWM — ANs apkoro knuMara ¢
Lierblo UCKMIOYEHNST KOHAGHCALIMM Ha HapyKHbIX
NOBEpXHOCTSIX Npochunei

* Mpodunu coeamnHsoTCA cneunanbHbIMKU Yronkamm us
nonvaMuaa ¢ BbICOKOW A0NroBeYHoCcTbo. Monmamua, He
WN3MEeHsIeT CBOM CBOWCTBA NoA, BO3AENCTBUEM
ynbTpaduoneToBoro Nany4eHus.

» Ha kapkace kopnyca KpensTcsi naHenu Tuna «CaHABUY»
13 ABYX CTanbHbIX OLIMHKOBAHHBIX MUCTOB C
[ONOMHUTENBHBIM CIIOEM aHTUKOPPO3UOHHOTO MOKPLITUS
(TOC). BHyTpuW naHenu nNponoxeH crov U3 neHononuype-
TaHa, BbINOMHSIIOLUWIA yHKLMM TENMO- 1 LIYMOW3ONSLUN.

o

FBR-1.0-1.5 ®YHKLMM 1 NpUMeHeHne

* pabouas Temn. ot 40 o +70°C

* MexaHu4eckasi NpoYHOCTb kopnyca:
-2500 Na < 2 mm
+2500 Ma < 2 mm

* repMETUYHOCTb Kopnyca:
-400 Na - 0,02 n/M2c
+700 MNa — 0,03 n/m2c

KIACC 2A no PN-EN 1886

KIACC 2A no PN-EN 1886

CootseTtcTBMe Hopmam PN-EN1886

* cpegHui koadhuUMeHT Tennonepeaaymn kopnyca:

K = 0,99 Br/m2K KNACC T2 no PN-EN 1886
MaHenn
* TOMWMHA NaHenu 45 MM, TonLwmMHa cTanbHoro nucta 0,5 MM
* TENMNONPOBOAHOCTL NeHononuypeTtaHa: A = 0,025 BT/MK
* OrHECTOMKOCTb Kopnyca: maTtepuan, HeBocnnameHsiemblin (NRO)
* MNOTHOCTb NeHononuypeTaHa: p = 40 kr/m3
» Macca naHenu: m = 10 kr/m 2
« Bnaronornoluexue: 0,04%
Mpodcpunu
* k03P DULINEHT BIUSHUS TEMNOBBIX MOCTUKOB:
- cTaHaapTHble npocdunu KNACC TB4 no PN-EN 1886
- npochunu ¢ TepMoBKNaAKON KNACC TB2 no PN-EN 1886

CooteeTtcTEMe Hopmam PN-EN 1886, PN-B-02874:1996,
1ISO 14001, CEN/TC 127

MapaMeTpbl paboThl

KoHcTpyKuusa arperaToB: MOHOGMO4Has KOHCTPYKUMS

* BHyTpy MOHOGMOYHOO NPSIMOYFOMNBHOTO CeYeHUst Kopnyca,
umetoLLero dopmy Bykeebl [1, ycTaHOBNEHBLI HECKOMNBKO
3IEeMEHTOB, BbINOMHALMUX pasnuyHble yHKLUK No
obpaboTke Bo3ayxa. B peaynkrare nonyyeHa nnotHas
KeCTKast KOHCTPYKLIMS C MUHUMATBbHBIM YMCTIOM TENMNOBbIX
MOCTUKOB U MOBBILLEHHOW repMETUHHOCTBIO.

0 Kaokpabiii MOHOBMOK OCHALLEH crielmarnbHbIMU KPOHLTEHHAMW Ans
rofBeLLMBaHUS YCTAHOBKM UK KPENneHus ee Ha doyHpameHTe. Kpome
TOro, OHW cnyxat AnA coefuHeHusa MOHOBIOKOB ApYr ¢ Apyrom.

» paboyas Temn. oT -40 go +70°C
* MexaHu4eckas NpoYHOCTb Kopnyca:
-2500 Na < 10 mm
+2500 Ma < 10 mm KNACC 1A no PN-EN 1886
* repMETUYHOCTb Kopnyca:
-400 Na - 0,75 n/m2c
+700 Na - 1,90 n/m2c
* BbicOTa kopnyca: 400 MM

KNACC A no PN-EN 1886

CootBeTtcTBue Hopmam PN-EN 1886

» BecckeneTHas KOHCTPYKLMS U3 NaHenen Tuna
«CaHOBUYY». [1Ba ABYXCTOPOHHE OLIMHKOBAHHBIX CTarbHbIX
nUcTa ¢ NeHOMoNUYpPeTaHOBLIM HAMOMHUTENEM B
KayecTBe Tenno- 1 LWymMmounsonsiumu. OLUMHKOBaHHbIE
CTanbHble NMUCTbI AOMNOMHUTENBHO UMEIOT
aHTUKOPPO3NOHHOE nokpbiTue (TOC).

FBR

HapyHbIi MaTepuan Kkopryca: OUMHKOBaHHasA cTank + 2aluTHoe nokpsitue (TOC)

¢yHKI.WIVI U NnpuMeHeHune

» CTanbHON NUCT, NPUMEHSIEMbINA AN U3rOTOBMNEHUS

e TOC
- arperartoB, UMeeT BbICOKOTEMNEPATYPHOE ranbBaHUyec-
KO€ MOKPbITUE (ZNn) U cnoi opraHuyeckoro naka. Bee ato

CrankHoi BMECTE 3HAUUTENBHO MOBLILLIAET aHTUKOPPO3UOHHBIE

AeT cBoiicTBa arperata. Jlio6as Halla ycTaHOBKa MOXeT

ycneLHo paBoTaTk Kak BHYTPM, Tak U CHapYXU 30aHui.

* cpeaHui koahULIMEHT Tennonepenaym CTeHoK kopryca:
K=0,8 Br/m2K KNACC T2 no PN-EN 1886
* K03(hPULMEHT BNUSHUS TEMMOBBLIX MOCTUKOB:

KNACC TB2 no PN-EN 1886
MaHenun

* TOMLMHA naHenu: 18 Mm

* TONwwuHa nucta: 0,5 Mm

* TennonpoBogHocTb nonuypetaHa PPU: A = 0,025 Bt/mK
* OFHECTOMKOCTb Kopnyca, HeBocnnameHsiemsln (NRO)

« Bnaronornoliexue: 0,04%

* MNOTHOCTL NonuypeTtaHa: p = 40 krim3

* Macca naHenu: m = 9 krim 2

CooteeTtcTBMe Hopmam PN-EN 1886, PN-B-02874:1996,
ISO 14001, CEN/TC 127

MapaMeTpbl paboThl

* CTOMKOCTb K KOPPO3UU U 3aLiUTa OT arpecCUBHbIX ra3oB
- Macca ranbBaHU4eckoro NoKpbITUs (Zn) 275 rim 2
* cocTae nokpbitus TOC:
- NONUYPETaHOBLINA Cron
- MHIUBUTOpPBI KOPPO3UK
- BOCK

CooTteeTcTBMe Hopmam ISO 9001i EN 10147+A1



MpeumywecTsa

BcnomoraTtenbHble MaTepuanbl

* NOBbILLIEHHAsA XeCTKOCTb
* CHWXXeHWe noTepb Heprumn

* YMeHbLUEHWE Macchl arperatoB
— BO3MOXHOCTb MOHT&Xa Ha Nerkux
KPBILUHBIX NEPEKPBLITUSIX UMK B
NoABECHOM MOMOXEHUN

* MerkMe MHCMEKUMOHHBIE NaHenu,

npocToe obcnyxuBaHue

nabupuHTHOE coeauHeHWe naHenb —

npocuns

— UCKMIOYEHWE NEPETOKOB BO3AyXa

* U3OMSIUMOHHBIA Marepuan, anuTensHoO
COXPaHsIOLLIMIA CBOW CBONCTBA

* UCKMIOYEHWE NOrMoLLeHUs! Braru

* UCKMIOYEHWUE TENMNOBBIX MOCTUKOB —
MCKIIOYEHWE KOHAEHCaLMK Bnarm

MpeunmywecTsa

| CTopoHbI o6cnyXuBaHua

Mpasas cTopoHa o6cnyxuBaHus

| MecTo MoHTaxa arperaTa

Arperat MOHTUpYeTCsi B MecTe, e yao6eH noagon,
BEHTUMSILIMOHHBIX KaHanos, Tpy6onpoBoaos,
anekTpokabenei, NnpudemM Tak, YTo6bI CHATUE
MHCMEKLMOHHBIX NaHenen MoXHO Bbino NPoU3BoAUTL
cBoboaHo. JomkHbl 6biTb 0becnedeHbl cBOBGOOHbLIE
NpoCTpaHCTBa MeXay arperatom U CTEHaMM, KOMOHHaMK,
Tpy6onpoBoaamMu Anst NPOBEAEHUsT MOHTaXHBIX,
CEepBUCHBIX U PEMOHTHBIX paboT.

Co cTopoHbl 06cnyxMBaHusi AONYCKaeTCsl NPUCYTCTBUE
TOMBKO TEX MPOU3BOACTBEHHBIX U CTPOUTENBHBIX
3MEeMeHTOB, KOTOpbIe Nerko AeMOHTUPYIOTCS Mpu
cepBUCHbIX paBoTax.

BcnomoraTtenbHble MaTepuyanbl

TNeeas cTopoHa o6cnyxueanns

B,@

MpaBas/NeBas
cTopoHa obcnyxuBaHus

SO0

OO o9xs

I

I

|

L
Mecto ans obcnyxusaHins |

T e s e avses e vasd)

* NOBbILLUEHHAas XeCTKOCTb

* CHWXXeHWe NoTepb 3Heprun

* OQHOpOOHAas 3aMKHYTast KOHCTpyKUUA
— YMeHbLUEHNE NepeToKOB BO3ayXa

* UCKMIOYEHME TENMOBLIX MOCTUKOB —
UCKMIOYEHNE BO3MOXHOCTEN
KOHAEeHcauun Brnarv

* CHUXXEeHUEe Macchl YCTaHOBKU
— MEerkuii MOHTaX

* Nlerkue MHCMeKUMOHHbIE NaHenm —
npocToe ofcnyxueaHue

* UCKMIOYEHWE BNAronornoLLeHus

* U30MSIUMOHHBIA MaTepuan, AnUTenLHO
COXPaHSIIOLLMIA CBOW CBOWCTBA

Mpenmywectsa

* BbICOKas CTeneHb 3aLnThl HaPYKHOro
NOKPBITUSI OT aTMOCGEPHBIX U
arpeccuBHbIX BO3AEWCTBUN
— YHUBepcarbHas KOHCTPYKLMUS ANs
pabotbl BHyTpM (FBR-A, FBR-P) n
cHapyxu 3gaHun (FBR-A)

* rnafkue BHyTPEHHUE NOBEPXHOCTU
Kopnyca — npocToTa OYUCTKM OT
3arpsisHeHUi

|| CTopoHbI 06cnyXuBaHua

Mpagas cTopoHa
obcnyx1BaHus

| MoHTax ycraHoeok FBR-P

MoapecHble YCTaHOBKU NpeKpacHo I'IpMCI'IOCO6J'IeHbI ansa

MOHTa)a B pa3nuUyHbIX TEXHUYECKUX NPOCTPaHCTBax (nO,D,BeCHbIe

MOTOMKHU, CbanbUJI'IOJ'IbI, CTpouTernbHble I'IpOGMbI), a TaKke
HeNnocpeacTBEHHO Ha BEHTUNSALIMOHHBIX KaHanax.

LonyckaeTcst MOHTax yctaHoBok FBR-P BepTukansHo npu
HanuuMm B HUX NPOU3BOMBLHOTO HaBopa cneayloLLmuX

hyHKUMOHAMBHBIX 3MEMEHTOB: (UMETP, BEHTUMNATOP, BOASHOM

HarpeBarternb, LWyMOMmyLIUTenb.

. MoHo6no4Hasa KOHCTPYKLUMA

Arperatbl FBR Clima nmetoT MoHOBNo4Hyto
KOHCTPYKLIMIO — B OAHOM KOpryce paamMelleHbl
HECKOMNbKO (hyHKLIMOHANbHBIX aNeMEeHTOB
arperara. bnarogaps Takoi KOHCTPYKLUM
CHUXXAETCS YMCTO COoeaUHEHUI Mexay Bnokamu,
a 9To NOBbLILIAET rePMETUYHOCTL arperata u
YMEHbLLAET KONMUYECTBO TEMMOBLIX MOCTUKOB
(MeCT NOBBILUEHHBIX NOTEPb TENMNOBOW 3HEPTUN).

arperatbl FBR Clima
MOHOBMOHHAS KOHCTPYKLNS

NeBas cTopoHa
obcnyxuBaHus

Zpyrie arperarbi
CeKUMOHHasi KOHCTPYKLMS




BEHTUJIALUNOHHBIE
CUCTEMbI

®UNBTPLI

®uniTpbl 1-0M CTyNeHN  ®yHKUMM M NpUMeHeHMe

KoHeTpykuusa

MeTtannuyeckue ¢unsTpbl

* [Insa ntoBbIX CUCTEM BEHTUNSALWN U
KOHAWLMOHVPOBaHWS BO3ayxXa, Kak
npeaBapuTensHas qunsTpaLwsl, nepes
chunsrpamy Gonee BbICOKOrO Kracca.

Tun EU2

* pama LNPUHOIA 25 MM, U3rOTOBMEHHAsA U3 TONCTOro
cTanbHOro nucTa, 3anofHeHHas UNLTPYHOLLMM MaTepuanom
* UUNBLTPYHOLWWIA BIOK, U3rOTOBMEHHbIA U3 MHOMOCMOWHOM
rocpprpoBaHHON MeTannuMyeckoin ceTku. PereHepauus
Takux UNLTPOB NMPOU3BOAMTCS NyTEM 06MbIBa TENSON
BOZO/ € fo6aBneHMeM MOKOLLMX CPEACTB.

AuenkoBbie hUNLTPbI

* B cuctemax BEHTUNALMW U KOHAWLIMOHVPOBaHUS
BO3zyXa ¢ 06bl4HBIMY TpeGoBaHVsIMK Mo YNCTOTE
BO3AyXa, KaK eAWHCTBEHHBIV (PUNLTP.

* B cucTemax BEHTUNALMW U KOHOULIMOHNPOBAHWS
BO3/lyXa C BbICOKUMU TpeGOoBaHUSIMU MO YUCTOTE
BO3ayXa, Kak douneTp 1-01 cTyneHw nepes,
cunsTpaMu Gonee BbICOKOTO Knacca:

- TOCTUHWLII

- pecTopaHbl

- KuHOTEATPbI

- TOproBble LIeHTPbI
- KOHLIEPTHbIE 3arbl

Tun EU4

* paMa LPVHO 50 MM M3roTOBMEHHas! U3 TOSICTOrO CTarnbHOro
OLIMHKOBaHHOIO NUCTa C rodprpoBaHHOM qNbTPaLVIOHHON
TKaHb}0, 3aLLMLLEHHON NMPOBONOYHON CETKO

* oUNbTPaLMOHHAS TKaHb U3rOTOBIIEHa U3 CUHTETUYECKUX
BOJTOKOH

@) MoHrax: dpunkTphl yeTaHaBNMBAKOTCS MO CreLVarsHBIM
HanpasnsoLLMM, HTO MO3BONSIET BLICTPO U MPOCTO 3aMeEHATH
uX.

KapmaHHble chunetpel

* B cuctemax BeHTMNALMW N KOHANLIMOHVNPOBaHUA
BO3ayxa ¢ 06bl4HbIMY TPeGoBaHUAMU MO YUCTOTE
BO3AyXa, KaK eAWHCTBEHHbBIV DUnLTP.

* B cuctemax BEHTUNALMM W KOHOWLMOHUPOBaHUS
BO37yXa C BbICOK/MY TpeboBaHUAMM NO YiCToTe
BO3ayXa, Kak uneTp 1-0i cTyneHn nepes,
chunsrpamu Gonee BbICOKOTO Kracca:

- FOCTUHULLBI

- pecTopaHbl

- KMHOTEaTPbI

- TOProBble LEeHTpbI
- KOHLepPTHbIE 3arbl

DOUNLTPbI 2-0M CTYNMEHN PYHKUUM 1 NpUMeHeHne

Tun EU4

Tun EUS

* paMa LUMpVHOV 25 MM U3roTOBNEHHAS 13 TONICTOM CTaslbHOro
OLVHKOBAHHOIO NINCTA, Ha HEl 3aKkpenneHbl kKapMaHbl 13
OUNLTPYIOLLEN TKaHW

* kKapMaHbl gAnvHor 200Mm 1 300 MM
V3roTOBIIEHbI 3 CUHTETUHECKUX TKaHewh

* BEpTUKaSbHbBIA BNoK MnbTpaLoHHbIX KapMaHoB

) MoHTax: oUnsTPBI YCTAHABNMBAKOTCS MO CMIELMANLHBIM
HanpaBnsoLLMM, YTO MO3BOMSIET BLICTPO U NPOCTO 3aMEHATH
UX.

KoHcTpykuua

KapmaHHble chuneTph!

* B cucTembl BEHTUNALMU U KOHANLMOHUPOBAHWSA C
BbICOK/MI TPEBOBaHAMY N0 Ka-ECTBY BO3AyXa,
KaKk NnocneaHss cryneHs dunsTpaumu:

- BonbHULBI

- anTekn

- nuweBas
MPOMBILLNEHHOCTb

- Kamepbl oKpacku

- CYWWWNbHBIE KAMEPHI.

* paMa LWMPWHON 25 MM W3roTOBMEHHas 13 TONCTOro CTanbHOro
OLIHKOBAHHOTO JINCTa C YKPErIEHHbIMA (UITbTPYHOLLMMIA
KapmaHamu

* kapMaHbl (pykasa) AnvHoi 600 MM M3roTOBNEHBI 13
CUHTETUYECKON TKaHW

* BEPTUKasbHbIA GrOK UNbTPYOWUX KapMaHoB

o MoHTax: d)l/l]'lepbl ycTaHaBnuBatoTcs no cneuyanbHbIM
HanpasnAawowWyM, HTO No3sonseT 6bICTp0 1 NMPOCTO 3aMeHATb
nx.

KapmaHHble chuneTphl

» CycTEMbI BEHTUNALMU U KOHAVLIMOHNPOBAHNS
HWCTBIX MOMELLEHWIA, KaK MocneaHss cTyneHs
unbTpauun.
" * B cucTeMbl BEHTUAALMM U KOHAVLIMOHVPOBaHNSA
YUCTBIX MOMELLEeHWIA, kak 1-as cTyneHb nepes,
DUNLTPaMU U3 akTUBMPOBAHHOIO YS!
- 3NEKTPOHVKa
- OMTUKa 1 To4Hast
< MexaHuKa
. - cTepunbHble
onepaLmnoHHble
- Y/CTble NoMeLLeHus
hapmaLeBTUKu

Tun EU9

* pama WUPUHON 25 MM W3rOTORMEHHAS U3 TONCTOMO CTabHOMo
OLIMHKOBAHHOTO NUCTA € YKPETeHHbIMA (PUIBTPYIOLLMU
KapMaHamu

* kapMaHbl (pykasa) anuHoin 600 MM M3roToBMEHbI 13
CUHTETUYECKOW TKaHn

* BEPTUKanbHbIN 610K UNLTPYIOWMX KapMaHoB

@) MonTax: pUnLTPLI yCTAHABANBAKTCS MO CrIELMANbHBIM
HarpassoLLMM, HTO MO3BONSIET BLICTPO W NPOCTO 3aMeHATHL
UX.
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MapameTpbi paboTbi® BcnomoratenbHble MaTepuanbl

* CpenHan cTeneHb dunsTpauun Am = 70%
* Temnepartypa: makc. 300°C

* BRaxkHocTb: 100%

* pekoMeHayemas 3ameHa npu: Ap = 200 Ma

* CKOpOCTb ABWXeEHWS Bo3ayxa: 4,6 m/c

* He NoABEPKEH MEXaHWYECKUM MOBPEXAEHUSIM NpW HopMarnbHoi pabote

| KoHdpurypauum cbunsrpoB

AYENKOBBIA Nk MeTannuye ckuin e AYSNKOBBINA Mk MeTannmMueckuin hunsr
* rePMETUYHOCTb KpenneHus dunbtpa: FO < 0,5%  KNACC B no PN-EN 1886 PAIETD L IRAEE A e
SAYEVKOBbIN hUNbTP KapMaHHbIA (hunstp 1-0M  KapmaHHbIn dunsTp 1-on
CTyneHm CTyneHm

0 KoHTponb paboTbl: cTeneHb 3arpsisHeHnst unbTpa KOHTponupyeTcst
CUCTEMOIA aBTOMATWKYN (AUIMAHOMETPOM) U CUTHANW3MpyeTcs npu
MaKcUMarnbHO OMYCTUMOM 3arpsi3HEHUU.

* cpefHsis cTeneHb unbTpaum Am = 93%

* Temneparypa: makc. 80°C

* BnaxHocTb: 100%

* pekomeHayemas 3ameHa npu: Ap = 150 MNa
* CKOPOCTb [1BUXEHIS BO3AyXa: V = 3,2 M/c || Knaccudpmkauma npuMeHsieMbix punsTpos

KapMaHHbIn hunbtp 2-0i aqsﬁmsblg chunsTp Me'rannwwe&mﬁ duneTp Me‘rannuws&mﬁ chunstp
CTyneHn
2 KapMaHHbIA UNBTP 2-0/  KapMaHHBIA UNBTP 2-0i  KapMaHHbIA dhunstp 1-oi
CTyneHn CTyneHm CTyreHn

KapMaHHbIA hunstp 2-oi
CTVNeHu

* HE NOABEPKEH MEXaHWUHECKM MOBPEXAEHUSM NMPY HopManbHoi paboTe e = & 0
lacc
* repPMETU4HOCTb KpenneHus dunstpa: F9 < 0,5%  KNACC B no PN-EN 1886 =
HayaneHaa >75% (metog <85% _
b no|
g o |6 o
0 KOHTPOI‘II: paboTbl: cTeneHb 3arpsis3HeHns unbTpa KOHTponMpyeTcs PN.B.760051998 i i) ) ity
cUCTEMOI aBTOMATWKM (AMMAHOMETPOM) U CUTHaNM3npyeTcs npu = —
- E * L .= . cpegHas >9U% >907% 289%
MaKc/ManbHO AOMYCTUMOM 3arpsi3HeHum. atbcpekTvBHOCTE | (1 w | (m P i | (meron Tymana
brnsTpaUMK METOZ, } METOR, ) napacHOBOMO Macra)
ASHRAE Knacc MERV MERV  [MERV MERV
5t.52.2,1999 6,67, 78,68 89, 9-10 1314 15
A | e [ & s E
. greenDIN 24184 Knacc EU4 EU5 EU7 EUY
* CpegHAas creneHb cbmnb:pau.mm Am = 93% T AT e 00%<Ar W0%<Er, | B0%<En, 05<Eny
* Temneparypa: makc. 80°C UR 45 BHOCTb ANA <60% <90%
* BRaxHocTs: 100% STMCCAiRHoH Nl
* pekoMeHayemas sameHa npu: Ap =150 Ma HavanbHoe conpoTuenetme Yuctoro tunbtpa [Mall 30-60 50-80 100-200 150-250
. MakcumansHoe aonyckaemoe
* CKOPOCTb ABWXeHUs Bosgyxa: 4,6 m/c e ram T 300 250 350

* He noaBepKeH MexaHN4YeCKUM NoBpexaeHnam npu Hopmaanon pa60Te

* repMETUYHOCTb KpenneHust ounetpa: F9 < 0,5%  KINACC B no PN-EN 1886
| BennunHa YyacTuL HeKOTOPLIX BUAOB MbINW B BO3AyXe

0 KoHTponb paboTbl: cTeneHb 3arpsisHeHrs gunbTpa KOHTponpyercs

-
~-

1
OCAKAEIOLINE KAMEPbI

i MenbHEnLwWA MENKIA pyGbiit
cucTemol aBToMaTuky (AMPMaHOMETPOM) Y CUTHANU3NpyeTesa npu P - | - S -
MakcMMarnbHO 4OMNYCTUMOM 3arpsA3HeHun. e (3 L >

5 - anexTPOBUNLTP N

2 |- >

§ AKTUBMPOBEHHBIA YroMb LIVKIOHHBIA Cenapartop
[=

=

=

MapameTpbl pa6oTbi*

* cpenHssa creneHb dunstpauun Em = 88%

* Temneparypa: makc. 80°C TIOCTORHHOS o]’ o
. 4 1000/ o E 3arpasHeHne BO3A, C s Fiiaia
BIaXHOCTb! o w3z ~at—1. GakTepum —)(—nbmbua_)l

5 e =S Kannmm  goxas
* pekomeHayemas 3ameHa npu: Ap = 300 MNa g'g BIM WM MCTZpeHIS _>| Jee—mymian it P

" o 13MOPOCH
* CKOPOCTb [IBWKEHIS BoaayXa: 4,6 M/c £ TG B e neratoLi nonen
* HEe NoABEPKEH MEXaHUYEeCKUM MOBPEXAEeHUAM Mpy HopMarbHoi paboTte MaKDOMOIERVIIE! . ATYMEH 22

| -« —>
* repMETUYHOCTb KpenneHus cunstpa: F9 < 0,5%  KNACC B no PN-EN 1886 1
nanyyeHve ’ Buaumeiin ceet
0 KoHTponb paboTbl: cTeneHb 3arps3HeHns ounsTpa KoHTponupyeTcs Perrera VnbtpachuoneTosoe uany-enue ) VRBTPAKOPOTKME BOMHb!
> Hoe
CUCTEMOIA aBTOMATWKYN (AUMAHOMETPOM) U CUTHANN3MPpyeTcs Npu e == .
MaKc/MansHO AONYCTUMOM 3arpsiaHeHuu. I
i 0,001 0,01 0,1 1 10 100 1000

i Cpep,Hee cogepxaHuve Nbinn B Bo3ayxe

. = o,
cpeaHsas cTeneHb (bmnborpau.mm Em =97% Coomian xomen || CPearn sora [Bepas pana
. Temneparypizol(\;lgkc. 80°C MponsBoacTBeHHas TeppuTopUs LB T qaz:::m,:m qamy;m:aMM
* BMaXHOCTb! o acriek [uv] | vacriex e [mi] |
C n 0,05 08 4
+ pekoMeHayemas 3ameHa npu: Ap = 300 Ma SR TR —B%:D;T = = o =
* CKOPOCTb ABWXeH s Bosdyxa: 4,6 m/c TopoAckoe ]E,,,ruLopoq 010 70 50
* He MOABEPKEH MEXaHNHECKUM MOBPEKAEHUSM MpU HopManbHoli pabote NPOCTPEHCTBO MlpoMblLeHHBI paiion 03005 20 100
* repPMETUYHOCTb Kpennenus dunstpa: F9 < 0,5%  KNACC B no PN-EN 1886 | 3asonckan TeppuTopua 1.0-30 60 1000
KeapTvpa 12 - -
@) KonTpons paBoTbl: CTeneHs 3arpsiaHeHMst (OUNLTPA KOHTPONMPYETCS! Toprogsiz uewTp 25 - -
CUCTEMOI! aBTOMATUKM (AMAHOMETPOM) U CUrHaNN3MpyeTCs npu | Macteperan 101(;1200 - -
| Uemenrhin sason - - -
MakcuMasnsHO AOMYCTYMOM 3arpsi3HeHUU. B Ee T00:300 - -
*CooteeTcTene Hopmam PN-EN 1886, EN 13053, PN-EN 779, fases npuanydesw. | Byamas aarpysa 1020 - -
ASHRAE 52.2-1999 KOKCa MexaHnyeckas sarpyska 100-200 - -
B YronbHele Tonk 1000-15000 - -




BEHTUITALUNOHHBIE
CUCTEMbI

TENJTIOOBMEHHUKU

HarpeBatenu ®YHKLMN U NPUMEHEHUe

BopAHow HarpeBaTenb
— = Monoroes hi

KoHcTpykuna

Moaorpes NpiiToHHOTO BO3AYXa. . X pebep (Cu/Aly
|=_= * MpenBapuTensHbIi nogorpes * paccTtosiHve mexay pebpamu: 2,0 — 2,5 mm; TonwuHa pebep 0,1 mm (Al)

HapysKHoro Bo3sgyxa Ao Tpebyemori * nnamertp Tpy6ok: 3/8” (9,5 mm) — 1/2" (12,5 mm),
TeMnepaTtypbl nepes agnadartnyHeckim TonwmHa cTeHku Tpybbl: 0,4 MM
MPOLIECCOM YBMaXHEHVs. * Yyucno pagos Harpesarens: 1-6

* Moporpes Boagyxa Nnocne ocylueHus * Ha BXOAHBIX KomnekTopax-natpybkax vmetotcs npobka cnvsa Boabl U
neToM. BO3AYLLHUK

* YHMBEpCcarnbHas KOHCTPYKLMS TENNOOBMEHHVKA: NpaBbli/nesbIi
MpumeHseTcs npy Hanu4un
TernsioHoCUTENA B BUAE ropsivelt Boabl 0 Matpy6ku - KONNeKTopbl Ha BbIXOAE W3 Kopryca arperata BO BpeMst

(koTenbHas UNu TenmnoceTs). CBOPOUHBIX PaBoT YNIOTHSIIOTCA C ABYX CTOPOH.
@) Natpy6ru-KoNNEKTOPbI PacroNoKeHbl Ha CTOPOHE OBCYKUBaHWS arperata

OneKTpuveckui HarpesaTenb

*; ﬂo,qorpeB NPUTOYHOIO BO3ayxa * pamMa n3rotoeneHa u3 OLMHKOBaHHOW cTanu, Ha Hei MOHTWPYHOTCA rpetoine

* MpengapuTensHbIi Neperpes 3NEMEHTbI
HapyHoro Bo3ayxa nepeg 6nokom * KaAMUeBO-XpOMOBbIe rpetoLne anemeHTbl (Cd-Cr), MOLLHOCTb KaXaoro anemMeHTa
YTWnRvsaLin sHepriin 6xB1/400B. Kaxapilt sriemeHT HE3aB1CiMO MOAKITIONEH K KITEMMHON naHenv

* Moporpes Bo3ayxa eToM nocrie ero * ieKTpoHarpeBaresb CTaHOaPTHO UMEET 3alLuTy OT neperpesa
OCYLLEHVS. * YHMBEpPCalbHas KOHCTPYKLMS TENNOOBMEHHWKA: NpaBbIA/NeBbIn

0 Mpwv komnnekTauuun arperata asTomatukoit FBR Clima HarpeBatens umeet

MpumeHsieTcs B cny4asx oTcyTcTBUS . ~
VHTErpYPOBaHHBIA PETYIVPYIOLNGA MOZYNb.

ropsiyelt Bofbl AN BOASAHBIX

Harpesarernei U HeBOMbLUUX TEMSTOBbIX 0 MoakntoyeHve NPOBOAOB K KNEMMHO NaHeny NPOU3BOAUTCS CO CTOPOHbI
MOLLHOCTSIX. ofcnyxuBaHusa arperata.

Tun HE

Oxna,qme nm DYHKUUU U NPUMEHEHUEe KoHcTpykuusa

BopsiHon oxnagutens
» OxnaxzaeHune NpYToYHOro Bo3agyxa. * MefHble TPyObl C HacaXeHHbIMW Ha HWUX Briokamu antoMrHreBbIX pebep (Cu/Al)
+ OcylleHve Bo3ayxa B NETHUIA Nepurog. * paccTosiHve mexay pebpamu: 2,0 — 2,5 mm; TonwpyHa peGep 0,1 mm (Al)

* anameTp Tpybok: 3/8” (9,5 Mm) - 1/2” (12,5 mm) TonwmHa cTeHku Tpy6bl: 0,4 Mm

MpumeHsIETCA NPU HANMUYUU UCTOYHUKA
XOmnofHo Bofbl (T.H. Yannepst). * Yucno psgos oxnagutenst 4 — 12
* 1o, OXNaauTernieM BaHHa-MoAL0H U3 CTOMKOTO aHTUKOPPO3WIAHOro NacTuka
(KoHAEHCaUUs BRaru Ha Hapy»kHO NMoBepPXHOCTY MoafoHa UckIoYeHa) ¢
OTBOAHBLIM MaTPYGKOM U CUGPOHOM
* Ha BXOAHBIX KofiriekTopax-narpybkax nmeerca npobka cnvea Bogbl 1

BO3AYLHUK

@) Npu cBopke arperata naTpy6ku, BBIXOASILLME HEPE3 KOPMYC, YINOTHSIOTCS C
Tan CW [IBYX CTOPOH.

O nanyGKVI- KONMeKTopbl oxnaguTerns BbiBeAeHbl Ha CTOPOHY 06C.I'Iy>KI/IBaHI/Iﬂ
arperara.

Oxnapurens ¢ npAMbIM nCnapeHuem

» OxnaxaeHue NpUTo4HOro Bo3ayxa * MefiHble TPy6bl C HacaXeHHbIMY Ha HWUX Briokamu antoMrHreBbIx pebep (Cu/Al)
+» OcylleHve Bo3ayxa neTom * paccTosiHie Mexay pebpamu: 2,0 — 2,5 Mm; TonwmHa peep 0,1 mm (Al)

*» anametp Tpybok: 1/2” (12,5 mm)
MpuMeHsieTcs ANst MEHbLUMX MO * TOMNLWHA CTeHKM Tpy6bl: 0,4 Mm
CpaBHEHWIO C BOASIHBIM OXMaxaeHem * Yncno psfoB oxnagutens: 2 — 8
XONOAWbHBIX MOLLHOCTER 1 TpebyeT * Nof, OXnaguTenem ycTaHoBneHa BaHHa-NoAA0H U3 aHTVKOPPO3UIAHOTO
BHELLHEro XONOAMUIbLHOIO arperara CTOliKoro nnacTuka ( KoHAeHcaLwWs BRarv Ha HapyKHOl MoBEePXHOCTU NofaoHa

1ckItoHeHa) ¢ 0TBOAHBIM naTpyBroM v cUdhoHOM
* OXN1aAnTenb NOCTaBMSETCS B NPaBOM WS JIEBOM WCTIONHEHWM

0 Mpw cBopke arperata naTpytky TENOOBMEHHVKA, BbIXOASLLME U3 Kopryca,
Tun CF YMNOTHATCA C AABYX CTOPOH.

) Narpy6r oxnaguTens BbIBeaEHS! HA CTOPOHY OBCY)KVBAHUS arperara.
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MapameTpbl paboTbl

= MaKc. TeM. BoAbi 40 150°C (asToMaTnKk 1

¢ MaKc. Temn. Bogbi Ao 150°C (asToma
* Makc. paBoyee aasnenve soabl 1,6 MMa=16 6ap (ucnbiTaHo Ha 21 Gap)
* Makc. jornyckaemasi ckopocTb Bo3ayxa v = 4,6 m/c

* TEMMoBasi MOLHOCTb — MOXKHO MOMY4NTb B TEXHNHECKUX A@HHbIX

* roTepy JaBneHUst U pacxog, BOAbl — MOXKHO MOMY41Tb B TEXHUHECKNX
LlaHHbIX
* HEMMOTHOCTW MEeXAay pamoit TennoobMeHHUKa 1 kopnycom < 2 MM unu 0,2 MM

0 ZawumTa: MUHUMansHas Aonyckaemasi TeMmneparypa Bosgyxa 3a
TENNOOBMEHHVKOM KOHTpONMPYETCA NPOoTUBO3aMOopaKuBaoLWUM
A3aTYNKOM-TEPMOCTATOM (SHeMeHT KOMMIeKTa aBTOMaTI/IKI/I).

0 MogxkntoveHre TennoobMeHHVKa Mo NPSIMOTOYHOM CXEME CHUKAET
MOLLHOCTb HarpeBaTens Ha 10%.

CooTteetcTBMe Hopmam PN-EN 1886, PN-EN 305, EN 1216, EN 13053
ASHRAE standard 33-78, ARI 410

* MUHWMarnbHasa ckopocTb Bosgyxa v = 1,5 m/c

* MaKkc. Aonyckaemas TemrepaTtypa Bosayxa
BHYTpU Harpesatens 65°C

* HEMOTHOCTY MEXAY pamolt Tensioo
1 kopnycom < 2 Mm unu 0,2% pasmepa
TennoobmeHHWKa

O Heobxoaumas Tennosasi MOLWHOCTb MOXKET
6bITb NMomny4eHa NaBHbIM aBTOMaTUHECKAM
perynvpoBaHvem (asToMaTuka) Unv npu NoMoLLy
COOTBETCTBYIOLLErO MOAKIIOHEHNS FPetoLLnX
371IEMEHTOB (TEXHMKO-aKCTITyaTaLoHHas
[oKyMeHTaLus).

MapameTpbl paboTbl

* MYHUManbHas TeMneparypa XonogHon Boasl +2°C

* Makc. paboyee gasn. xnagoHocutens . 1,6 MMa = 16 6ap (McnbiTaHo Ha
21 Gap)

* XOMNOANIIbHAA MOLLHOCTb = MOXKHO MOMYYUTH B TEXHAHECKMX AaHHBIX

* Makc. JonycTumast ckopocTb Boagyxa 4,1 M/c (c cenapatopom)

* COMPOTUBIIEHNE W PaCcXof, TEMNNTOHOCUTENSI — MOXHO MOMY4NTL B
TEXHWHECKUX AaHHbIX

* HEMMOTHOCTb MEXAy pamoli TEMNOOBMEHHVKa 1 KOPIYCOM MEHEE 2 MM

unmn 0,2% paamepa TensoobMeHHKa
0 MoakstoueHre TennoobMeHHUKa Mo NPSIMOTOYHOM CXEMEe CHUXaeT
MOLLHOCTb OXSaanTens Ha 25%.

CooTtBetcTBMe Hopmam PN-EN 1886, PN-EN 305, EN 1216, EN 13053
ASHRAE standard 33-78, ARI 410

* TEeMnepaTypa KuneHust xnagoHocutens ot +5°C go +7°C
* Makc. paboyee aasn. Tennoxoc. 2,2 MlMa = 22 6ap (gasn. vcnbiT. 29 6ap)

* Xonoz,. MOWHOCTb — MOXHO NONy4YUTb B TEXHUYECKUX JaHHbIX

* Makc. JoMycTyMasi ckopocTs Boaayxa 4,1 m/c (c cenaparopom)
* Wesb Mexay paMoii TennooGMeHHWKa 1 KoprycoM MeHee 2 MM Wn
0,2% pasmepa TennoobMeHHKa

0 Oxnagutesis MOXHO Noabupars ANns pasfiuyHbIX XNagoHoCUTesen
(R12, R22, R134a, R407c...).

CooTteetcTBMe Hopmam PN-EN 1886, PN-EN 305, EN 1216, EN 13053
ASHRAE standard 33-78, ARI 410

BcnomoratenbHble maTepuansl

|| TennoBas MOLHOCTL BOAAHOTO Harpesartens (no Boae)
Q = Mw*Cpw(twi-twz) [kBT]
tw1 [°C] —TemnepaTypa Bodbl Ha BXoaE
twz [°C] —TemnepaTypa Bodbl Ha BbIXoAEe

Mw [Kr/c] —pacxon Boas!
Cpw = 4,19 kbr/krK — ynenbHas TennoeMKoCTb BOAb!

| MowHocTh BoAsiHOrO HarpeBaTens (Mo Bo3ayxy)
Q=V/3600-Pp-Cp(ty-t1) [KBT]

nnn/in
Q=Vi3600-Pp(iz-i1) [xBT]
[\ BOAAHOTO Harp

ans
V [m34] o1 patypsl B To4ke 1 A0 D
B Touke 2 (d = const)

Q[KBT] — Tennosasi MOLHOCTL

V [m3/4] —pacxon Bo3ayxa

t1 [°C] — Temneparypa Bosayxa nepeq
Harpesarenem

it [KH/Kr] — SHTanLNWS BO3AYXA /10 HArpesarens

iz [KO/kr] — sHTanbNMs BO3ayXa Nocne Harpesarens
Pp [kr/v3] —nnoTHoOCTL Bo3ayxa (1,2 ki/m 3 dla 20°C)

Cp [Kx/KrK] = 1,005 — yaenbHas TEMNOEMKOCTb CYXOro

t2[°C] — paTypa BO3ayxa nocne Harp

| TeMnepaTypa v BNaXHOCTb BO3gyXxa

B NOMeLleHUun

OpraHu3m YeroBeKa AOMKeH MOCTOAHHO OXMaKAATbCH,
0T/1aBas TEMNNOBYK SHEPTYI0 B OKPyXatoLLyk cpedy. Ee
KONU4ECTBO 3aBUCHT B 3HAHUTENbHOI CTEMeHn oT
U3MHECKD aKTUBHOCTU YenoBexa. ina oLieHK Tenmnosoi
MOLLIHGCT YenoBexa uenonbayetea eauinua MET. Ogun MET
— 370 58 [, Bblgensiemblx ¢ 1 M2 NoBEPXHOCTY Tena 3a 1
CeKyHay. HanoMHUM, 4TC «CpedHuii» YenoBex UMeeT
HapykHyto nosepxHocTb 1,8 M2, Temnepatypa Bo3ayxa B
TIOMELLEHM B 3HA4UTENbHON CTENeHM onpeaensieT
VHTEHCUBHOCTb TENNOOTAA4M C MOBEPXHOCTA Tera 1
COCTOSHME komdopTa. MOXHO CHUTaTh, YTO B CpeaHeM
ONTUManbHON TeMnepaTypoi And aumsl aengetca 20-22 °C, a
Ana neTHero nepucaa 22-24 °C. BenuauHy oTHoCUTENbHOM
BNaXHOCTY BHYTP BO3AYXa P y

noagepkuBaTh B npegenax ot 30 Ao 65% (cMoTpu rpadik).

[aHHble npuBoadTea Ha ocHoBaHut EN 1SO 7730, ASHRAE 55.

|| TennoBas MOLLHOCTbL OX/TAAUTENS, KONMYECTBO

npouecc 1-2:

Q =VI3600 * p, * (i1-i)[kBT]; X 1=xz, w=0
npouecc 1-3:

Q =VI3600 * p,* (i1-i3) [kBT]

W =V/3600 * py, * (x1-x3) [kr/c]

Q [KBT] - MOLHOCTb OXNaguTens
V [m3/4] — pacxoa Bosayxa

Wikr/ o] — ko
t4 [°C] — Temn. Bo3ayxa nepea oxnagutenem

12, t3 [°C] — Temn. Bo3ayxa nocne oxnagurens

Xq [Kr/kr ¢.B.] — Br BO30YXa nepeg oxr

oxoHAy

Xp, X3 [KI/KI C.B.] — BMArocogepkaHye Boagyxa Nocse oxnagutens

iq [/ Kr ©.8.] — 9HTaNbNUsS BOIAYXa Nepea oxnaguTenem
i, i3 [WIDK/ KT C.B.] — SHTaNbNVS! BO3AYXA NOCTE OXaaUTENs!
Pr [Kk/m3] — nnoTHoCTL Bo3gyxa (1,2 kv 2 dla 20°C)

| KomchbopTHeie ycnosus

3uma ti%
OBLECTBRHHOS MHTAHHE M PASBNSHCHNSA

Bo3AYXa

[Honyckaemasi Temneparypa {neto)

Temneparypa BO3Ayxa
B nomeleHm °C
FNRNERRRYN

20 2 2 2 2 Y 2
Temneparypa HapyxHoro sosayxa °C

OTHOCWTENBHAs BNAXKHOCTb B MOMELLEHUN
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neto t1%

mic

Kkacbe 21-23°C 26°C 1 50% 0,25 mic
pecTopaHb! 20-30% 22-26°C | 50-55% npu 1,8 M Hag nonom
Gapb! 22-26°C / 50-60%
Kny6Bbl 22-26°C / 50-60%
KyXHA 21-24°C 25-28°C
otpucs! 21-23°C 1 20-30% 21-26°C / 50-60% 0,13-0,23 mis

v Myaen 18-24°C / 40-55% 18-24°C / 40-55% ke 0,13 mic
TeNeKOMMYHWKaLWsA
TEXHUYECKME NOMeLLeHNs 22-26°C 1 40-50% 22-26°C / 50% 0,13-0,15 Mic Hag nonom
TenetoHHble CTaHLMN 21-23°C / 40-50% 22-26°C | 45-55% 0,13-0,15 Mfc Hag nonom
cryawm PTB 23-26°C 1 40-50% 22-26°C / 45-60% ke 0,13 m/c npu 3,7 M Hag nonom
TpaHenopT
a3ponopTLl 21-23°C 1 20-30% 23-26°C / 50-60% 0,13-0,15 m/c npn 1,8 M Had nonom
MOPCK/E BOK3amb! 21-23°C 1 20-30% 23-26°C 1 50-60% 0,13-0,15 mic npw 1,8 M Hag nonom
aBTOGYCHBIE BOK3aNbI 21-23°C 1 20-20% 23-26°C 0,13-0,15 mic npw 1,8 M Hag nonom
rapaxm 4-13°C 26-38°C 0,13-0,38 mic
cxnane! NapamMeTpbl BHYTPEHHENO BO3AYXA

3ABUCUT OT CKIIagUPYemMoro Marepuana




BEHTUITALUNOHHBIE
CUCTEMbI

Peu,upl(ynﬂuuﬂ DYHKUUN U NPUMEHEHUE KoHcTpykuusa
Kamepa cMelumBaHua
e
* HenocpencTBeHHbIA OTGOP TENoBoi * 6rok, uMeroLLMiA ABa BXxoda (Mnv BbiXoda) C BO3AYLLUHBIMW KNanaHamu Ans
3HEprumM Npy cMeLLBaHK HapyXHoro perynupoBaHvisi MponopLYoHansHOTO YHacTyst ABYX MOTOKOB BO3AyXa —
BO37lyXa C YacTbto BO34yXa, Hapy’>KHOTO 1 yhanseMoro (peLvpKynupytoLLero)

yoansaemMoro U3 noMelleHuns.

@) MpumereHue peLvpkynsiLmn
[IONyCKaeTCs, ecrnu B yAarnseMoM Boayxe
HE CofepPKUTCA BPEeaHbIX U Heporycka-
eMbIX K BO3BpaTy B MoMelLieH1e
npuMeceii Napos v rasos.

Tun
BO30YX-BO34YX

PeKynepau,ml DYHKUUN U NPUMEHEHUE KoHcTpykuus

| + OT60p TEMNOBOM 3HEPTUM (ABHOMO * TeMNoOBMEHHUK N3rOTOBMEH U3 NPEABapUTENbHO NPOMUIMPOBAHHBIX

| Terna) oT NoToka yaanseMoro antMUHWEBLIX NTACTVH TonWwmMHoh 0,2 MM. Mexay sTumMu nnactvHammn Yepea

BO34YyXa v Nnepegava ero Bo3oyxy, KaHasbl, o6pasoBaHHble peBpaMu, OAHOBPEMEHHO MPOTEKAIOT MOTOKU BO3AyXa
HanpaenseMomy B NMoMeLLeH/E. (HarpeBaeMbIil 1 OXNaXAaeMblin) B NepekpecTHOM HanpasneHun. 3Tu aga

» QHeproyTunusalys npoTekaet npu NnoToKa BO3ZyXa MOMHOCTLIO U30NMPOBaHbI.
OTCYTCTBUU HEMOCPEACTBEHHOTO - Tennonepenaya ocyLLECTBIAETCA Yepes antoMUHUEBYHO CTEHKY
KOHTaKTa 1 nepeTokos Bo3ayxa (99%). * [iBOHON NabupuHT coeanHeHnst NnacTyH TennoobMeHHMKa

* MPVUTOHHO-BbITSXKHbIE KOMMNEKTHI, - 3allMTa OT NepeToKoB Bo3ayxa
pasMeLLeHHbIE OOUH Ha ApYrom * TennooBMeHHVK nMeeT 06BoAHON KaHan (6aiinacc) ¢ BO3AYILHbLIM KnanaHoM.
(xomnnekT Tvna H) nnun xe oanH Yepes aTOT KaHan HanpaenseTcs HapyXHbIA BO34yX TOMa, HanpuMep, kKoma
okono gpyroro (koMnnekt Tuna F). TennoyTunusauusl He paboTaeT UNu BO3HUKAET yrpo3a o6MopaxkuBaHus

TeNnnoobmMeHHMKa npuv nageHun TeMnepartypbl BbITAXKHOIO Bo3ayXa.
¥ I'IepereCTHOTO"IHbIVI TennooBMeHHVK MMeeT Mo CTOPOHE Kaxaoro notoka
cenaparopbl-KanneynosnuTeny U BaHHy-noga0H ana c60pa KoHOeHcaTa

Tun
BO30YX-BO3AYX

Bnok mukoneBbIX TENNOO0OMEHHUKOB

* YTUNM3aLus SHepruv npotexkaeT npu * CYCTEMA 3HEProyTUAM3aUuM COCTONT U3 ABYX TENNOOBMEHHUKOB,
100% pasnenexuu noTokos COeMHEHHBIX cMCTeMol Tpy6onpoBoAoB C HACOCOM ( B KOMMIIEKT MOCTaBKW He
MPWUTOHHOTO 11 BLITSHKHOMO BO3AYyXa. BxoAaT). OavH, ABNASACHL oxnagutenem, oT6VpaeT TennoTy OT yaansemoro v3
MpUTOYHBIA 1 BbITSXKHOR Bnokv moryT romeLLeHUin Bo3ayxa, Apyroil — HarpesaTenb nepeaaeT 3Ty TEMNoTy NoToky
pacnonararscsl Ha 3Ha4UTeNLHOM BO3/lyXa, HanpasMsieMoro B NMoMeLLeHus.
paccTosiHuM Apyr oT Apyra 1 » OBa TennoobMeHHUKa VMEeIOT KOHCTPYKLIMIO TaKyHo e, Kak BoAsiHble
COEANHATLCA C MOMOLLLIO CUCTEMbI HarpesaTenu v oxnagutenu, nprmexHsiemble B arperatax Fanber.
Tpy6onpoBoaos..

@) NMpu cBopre arperata B MecTe BbIXOAA U3 KopMyca NaTpy6KM
TENNooBMEHHWKOB YMIOTHAKTCS C ABYX CTOPOH. 3Tv naTpyGku Ans
noaKmoHeH1sl TpyGoNpoOBOAOB HaXOAATCS CO CTOPOHbI 0BCIYKNBaHUS
YCTaHOBKU.

0 Bxop, TennoHocutensi Moxet BbiTb CBEepXy U1 CHU3y B 3aBUCUMOCTU OT

™n CTOpOHbI 06CNYXUBaHWS arperata Ans Toro, 4Tobbl NepeMelleHe NoTOKOB
BO3AYX - MPOMEXYTO4HbIA BO37yXa W TennoHocuTens 6bino NPOTUBOTOMHBIM. TennooBMeHHVK Takum
TENNOHOCUTENL - BO3AYX ofpazomM, ABnseTcs yHuBepcanbsHbiM - Mpasbiii/MeBbiii.

@) MoaxnioteHme TENNOOBMEHHMKA MO MPSIMOTOHHON CXEME CHIKAET TEMNoByHo
MolHocTs 4o 10%.



MapameTpbl paboTbl

* acpcpekTBHOCTL A0 90% - KaTeropuisi TennootmeHHuka A no EN 13053
* TeMnepartypbl pabotbl ot -40°C go +70°C

CootBeTcTBMe Hopmam PN-EN 1886, EN 13053, PN-EN 308
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MapameTpbi pa6oTbi

* adbchbekTMBHOCTb (K.N.4.} paboTbl 10 75% (3aBUCUT OT PasHULLbI
Temneparyp Mex/ay noToKaMu 1 OT OTHOLLIEHVIS PACXO0B MPUTOHHOrO 1
BbITSHKHOMO BO3Ayxa) — Kateropusi TennoobmeHHuka B no EN 13053

* repMeTnyHoCcTb TennootmeHHvka: 99,4% npu faeneHu 700 MNa

» Temneparypa 90°C — kak anemeHT arperara 70°C

* MaKc. CKOpPOCTb BO3yXa Onpeaensercs AonyckaeMbiM
COMpPOTVBIIEHEM TENNOOBMEHHMKa

* H3KOE COMPOTUBIEHNE — MaKC. Pa3HOCTb AABMIEHWA NPUTOHHOTO U
BBITSBKHOrO notokos 1800 Ma

O Mpyn Temnepatypax HapyxHoro Boagyxa Huke —26°C pekomeHayetcs
npefBapuTENbHBIA NOLOrPes Bo3ayXa nepes TennoyTunu3aTtopom.

CooTteetcTBue Hopmam PN-EN 1886, EN 13053, PN-EN 308

* 3(pheKTUBHOCTb 3Heproymnuaauuu fo 45% - kareropust C no EN 13053

* Makc. Jornyckaemasi CKopoCTb BO3yXxa TaKkasl Xe, KaK B BOAAHbIX
HarpesaTensax v oxnaguTensx.

* Makc.paboyee faeneHve 1,6 MIMa =16 6ap (ucnbiTaHo Ha 21 Gap)

* MUH. TemrepaTypa TEMNoHOCUTENS — 3aBUCUT OT KOHLIEHTPaLMW MVKons

* COMPOTMBMEHNe TEMNOOBMEHHUKOB 1 pacxop, TenfoHocuTens — B
TEXHUHECKMX AaHHbBIX

* B Ka4ecTBe TennoHOCUTENsi peKoMeHayeTcs MPUMeHsTb cMech 35%
aTUneHmukons n 65% aucuunuposaHHoi Boabl (Temneparypa
3amep3aHusa — 21°C)

CooTteetcTBue Hopmam PN-EN 1886, EN 13053, EN 1216

BcnomoratenbHble MaTepuansbl

BbITSIKHON BO3AYX

TIPUTCHHBIA BO3AYX
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\' 12 Vv 12 [V]- sHranenus eosayxa

NPUTO4HbIA BO3AYX
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|| TemnepaTypHasa 3heKTUBHOCTb 3HEProyTMnn3aunum (ABHOe Tenno)
_(t2-tq)
= —
(tz - t4)

Temneparypa BBITSXHOTO BO3AYXa

13[°C] — nepeg TennooGMeHHKOM
14[°C] — 3a TenNOOGMEHHMKOM

TemrepaTypa NPUTONHOIO BO3AYXE
#4[°C] — nepea TennooGMeHHUKOM
15[°C] — 3a TennooGMeHHNKOM



MapameTpbl pa6oThbl

BcnomorarenbHble MmaTepuansl

* adhchekTVBHOCTB 10 80% - KaTeropusi TennoobmeHHnka A no EN
13053 (3aBUCUT OT OTHOLLEHVS PAaCXOA0B MPUTOYHOMO U
BbITSKHOIO BO3ZyXa W paHuULbl TeMrepatyp Mexay notokamu)

* Makc. jornyckaemasi CKopocTb Bo3ayxa Vv =4,6 m/c

* ckopocTb o6opoToBs poTtopa 3 — 11 06/MuH

» ycnosus paborbl: -30° — +70°C

0 Mpyv Temnepatypax Bo3ayxa Himke — 26°C pekomeHayetcs
NPUMeHTb NpeaBapuTenbHbIi MOAOrpes Bo3ayXa

CootBeTcTBUE Hopmam PN-EN 1886, EN 13053, PN-EN 308

* aghchekTBHOCTBL 10 80% - kaTeropusi TennooGmeHHWka A no
EN 13053 (3aBUCUT OT OTHOLLIEHUSI PAaCXOA0B MPUTOYHOTO U
BbITSIKHOMO BO3AyXa 1 pasHuULbl TeMMepaTyp Mexay noTokamu)

* MakKc. Jonyckaemasi CKopocTb Bo3gyxa Vv =4,6 m/c

* ckopocTb o6opoToB potopa 3 — 11 06/MUH

* ycnosus paborel: -30° — +70°C

0 Mpu Temnepatypax Bo3ayxa Himke — 26°C pekomeHayercs
NPUMeHsTb NpeaBapuTenbHbI MOAOrPEB BO3AyXa

CootBeTcTBUE Hopmam PN-EN 1886, EN 13053, PN-EN 308

* acppeKTUBHOCTL A0 85% - KaTeropusi TennoobmeHHWka A rno
EN 13053 (3aBUCWT OT OTHOLLEHUS PACXOA0B NMPUTOHHOTO Y
BBITSHKHOMO BO3ZyXa U pasHULbl TeMMepaTyp Mexziy norokamu)

* Makc. fonyckaemMasi CKopocTb Bo3gyxa Vv =4,6 m/c

* ckopocTb o6opoToB potopa 3 — 11 06/MuH

* ycnosusi pabothbl: -30° — +70°C

0 Mpwn Temnepatypax Bo3gyxa Huwke — 26°C pekomeHayeTcst
NPUMEeHSTb NpefBapuUTENbHbIN NOJOrPeB Bo3ayxa

CootBetcTBUEe HopmaMm PN-EN 1886, EN 13053, PN-EN 308

10

Mrpockonuyeckuii poTop nossorseT
oTBUpaTh CKpbIToe Tenno (koHAeHcaLus )
npy NoBbix TeMnepaTypax Bo3gyxa.
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[ns BpallaloLmxcs TennooBMEeHHNKOB pacyeT NornHow agdeKTMBHOCTM NPOU3BOAUTCH C
nomoLubto nporpammel CCOL unu Ha ocHoee 3anpoca NpepnoxkeHns.

| MonHasa achdeKTUBHOCTL
3HeproyTunusaumu:
(Tenno ABHOe U CKpbITOE)
(iz - iy)

(i3 - i1)
OHTanbNMs U TeMnepaTypa NPUTOHHOTO

Bo3Ayxa:
i [kb/krltq [ C] — nepes TennooGmeHHukom
iy [kt [° C] — 38 TenrooBMEeHHUKOM

| TemnepatypHas achcheKTMBHOCTE
3HeproyTunusauum:
(aBHOE Tenno)
(tz - t4)

¢ = —

(ts - t1)

BHTanbnusi M TeMnepaTtypa BbITHKHOTO
Bo3ayxa

i [kw/kr]ts [© C] — nepea TennoobMeHHUKOM
ig [kKO/Kr]ty [© C] — 3a TeNNoOBMEHHUKOM



BEHTUJIALUNOHHBIE
CUCTEMbI

BEHTUNATOPHAA IPYNMNA

BeHTMNATOPbLI  ®yHkuuM u npumeHeHme

BeHtunatop «Mpochunb» ¢ KNMHOpeMeHHOW nepepaven
=

* PagunanbHbii BEHTUNATOP ABYXCTOPOHHENO BCAChIBAHNA
C nonatkam, 3ardyTbiMu Hasaz unn 3ardyTbiMy Bnepen

* CUCTEMbI BEHTUMALMUU 1 KOHANLUOHUPOBAHUS HUBKOTO Y
cpenHero gaenexvs fo 2200 MNa

0 MpumeHeHue:

Brepes,

Brnepes
Arperatel Tuna FBR-40.0-65.0 — koneco ¢ nonarkamu,

Tan DWDI 3arHyThIMW Hasaf.

Arperatbl Tuna FBR-1.0-1.5 — koneco ¢ nonarkamu, 3arHyTbiMu

Arperatbl Tna FBR-2.1-30.0 — koneco ¢ nonartkamu, 3arHyTbiM1

KoHcTpykuusa

* BEHTUIIAATOpHAs! rpynmna, cocTosilLas U3 SMeKTPoaBUraTens 1
BEHTUNATOPa, MOHTUPYETCs Ha oblLuell paMe, oTAeneHHol ot
Kopnyca pesnHoBbIMW BUEponsonsaTopaMu

* Nepefaya MOLLHOCTU OCYLLECTBIISIETCS C NOMOLLbIO
KNUHOpPeMeHHO nepenavqu

* WkuBbl TUNa Taper-lock nmetoT BTYNKK, obneryatowue 1
ynpoLatoLLye perynmpoBaHue, MOHTaX U AeMOHTaX LKUBOB,
MO3BONSAOLLME NPYMEHSTL LIKUBbI pasnvyHoro guamMerpa

* ANEKTPOABUraTEN COOTBETCTBYIOT cTaHhapTam |[EC 1 moryt

MOCTaBAATLCS OfHO- U ABYXCKOPOCTHLIMU

0 MpeoBpasoBarens 4acToTbl 3IEKTPUHECKOTO ToKa (onLuus)
MO3BOSISIET U3MEHSTL CKOPOCTL BpaLLEHIIsi BEHTURNSITOpa U
TeM camblM €ro BO3[yXOMpoW3BOANTENbHOCTb.

BenTtunatop “Plug Fan” ¢ knuHopemeHHo# nepepaven

* PaguansHblii BeHTUNsTop 6e3 kopryca ofHOCTOPOHHEro
BcacblBaHUsl C nonarkamu, 3arHyTbiMu Hasaz,

* CUCTEMBI BEHTUMALMU 1 KOHANLUOHUPOBAHWS HU3KOTO Y
cpenHero gaenenvs 4o 2200 Ma.

0 MpumereHve:

Arperatel Tuna FBR-23.0-65.0

Tun SWSI

Bentunatop “Plug Fan” ¢ npsiMbIM NpMBOAOM U NpeoGpa3oBaTenem YacToTbl

* PaguanbHblil BeHTUNsATop 6e3 Kopryca ofHOCTOPOHHEr
BCacbIBaHUs C nonarkamu, 3arHyTbiMu Hasaz,

+ CYCTEMBI BEHTUMALMU 1 KOHANLIMOHVPOBAHWSI HU3KOTO 1
cpeaHero aaenexus go 2200 Ma.

0 MpymeHeHwve:

Arperatbl Tna FBR

Tun SWSI

* BEHTUISITOpPHAs rpynna, CocTosiLast U3 SMeKkTpoaBUraTens u
BEHTUNATOPA, MOHTUPYETCA Ha obluell paMe, oTAeneHHol ot
Kopryca peaviHoBbiMY BUBPOVSONATORAMM Wit MPYXUHHE
amopTy3aTopaMu nepeaaqa MOLLHOCTY OCYLLECTBIISETCA C
MOMOLLHO KIMHOPEMEHHO Nepenayu

* WkuBbl TUNa Taper-lock nmetoT BTYNKK, obneryatowve 1
ynpoLatoLLye perynmpoBaHne, MOHTaX U AeMOHTaX LLKUBOB,
No3BONAOLLME NPUMEHATL LIKVBbI Pa3nyHoOro avamMerpa

* 3rIeKTpOoABUraTeny COOTBETCTBYIOT cTaHaptam |IEC v moryt
NOCTaBAATLCS OfHO- U ABYXCKOPOCTHLIMN

0 MpeoBpasoBarens 4acToTbl 3IEKTPUYECKOTO ToKa (OnLms)
MO3BOSISIET U3MEHSTE CKOPOCTb BPALLEHSt BEHTUMNATOPA U TEM
camblM ero BO3/yXOMpOoU3BOAUTENBHOCTb.

* BEHTUNSATOpHas! rpynna, CoCcTosILas 13 aNeKkTpoaBuraTens u
BEHTUNATOPA, MOHTUPYETCS Ha obLLelt pame, oTAeNeHHoN ot
Kopnyca pe3vHoOBLIMU BUEpousonsTopamm

* BpalLieHVe BEHTUNSITOpa OCyLLECTBISETCS
3rIeKTPOABUraTesnieM Ha OfHOM Bany C HIIM

* NpeoBpasoBarerib HacTOTbl AMEKTPUHECKOTO TOKa

« anekTpogBuratenv Tuna TEFC (Totally Enclosed Fan
Coolled)

* ANEKTPOABUraTeNy COOTBETCTBYHOT cTaHaapTy |IEC n
MOCTaBMAOTCS OHOCKOPOCTHBIMU

() NpeoBpazosartens YacTOTLI BNEKTPUHECKOTO ToKa
(cTaHmapTHO) NO3BONSIET M3MEHSITH CKOPOCTb BpaLLeHust
BEHTUNATOPA W TEM CaMblM €r0 BO3AYXOMPON3BOANTENBHOCTb.



MapameTpbl paboTbl

BcnomoratenbHble MaTepuanbl

L10 =40 000 4
L50 =200 000 4
* ckopocTb BpalleHusa asuratens 1500 o6/muH, 3000
06/muH, 3000/1500 o6/muH
* TpexdrasHble ABuratenu (craHgaptHo 400 B) nmetot
BHYTPEHHIOI TepMuyeckyto sawuTy (PTC)
*» paboyasn Temneparypa Boaayxa Bokpyr 40°C (makc.
60°C)
* krnacc 3awuThl aAsuratens P 55
* knacc usonsauum obmorok gsuratens F —
coBmecTHasi paboTa ¢ npeobpasoBartenem 4acToThl

* PEcypc MoALLIUMHKOB:

0 BawuTa: pabota BEHTUAATOPHON rpynmbl MOXET
KOHTPONMPOBATLCS C NMOMOLLBIO AndIMaHOMeTpa
(anemeHT aBTOMATVKN)

CootBetcTBME HopMmam PN-EN 1886,
PN-EN 25136, ISO 5801, AMCA
standard 210

* pecypc nogwwunHukos  L10 = 40 000 4
L50 =200 000 4

= o6opoThI ABWTaTENs! wiir, 3000 o6/miin,
3000/1500 06/MuH

* TpexdrasHble Auratenu (ctaHaapTHo 400 B) umetot
BHYTPEHHIOI TepMuyeckyto 3awuTy (PTC)

* pabovasn TeMnepatypa Bo3gyxa Bokpyr — o 40°C
(maxc. 60°C)

* Knacc 3awuThl asuratens P 55

* knacc vsonsuuy obMoTok asuratensi F — paGora ¢

npeo6paaoBaTeneM HYacToThbl

0 BawuTa: pabora BEHTUNSATOPHOW rpynrbl MOXET
KOHTPONMPOBATLCS C MOMOLLLIO AVbMaHOMETpa
(anemeHT aBTOMaTMKN}

CootBetcTBME HopmaMm PN-EN 1886, PN-EN 25136,
1SO 5801, AMCA standard 210

* pecypc nogwunHukos: L10 = 40 000 v
L50 = 200 000 4

+ oboportbl asurarens: 1500 o6/mMuH , 3000 06/MuH
(nnaBsHoe perynuposaHve B npeaenax ot 10% o
200% Ho!

* TpexdrasHblil anekTpoasurarens (craHaaptHo 400 B)
MMEET BHYTPEHHIo TepMuyeckyto sawuTty (PTC)

* paboyasn Temnepatypa Boagyxa Bokpyr fo 40°C
(maxc. 60°C)

* Knacc 3awwmnTel asuratens [P 55

* knacc vnsonsuumn obMoTok asuratens F —
coBMecTHasi paboTa ¢ npeoBpasoBareniemM 4acToTbl

oro uncna o6onoTos)

12 00OPOTOR)

CooTteetcTBUE Hopmam PN-EN 1886,
PN-EN 25136, ISO 5801,
AMCA standard 210

[ Xapalcrepucmxa paGOTbl BEHTUNATOPA — ANaNa3oH NONMHbIX [aBneHun BeHTUNATOpa

PapguanbHbiii BeHTunsTop “Profil” — arperatel FBR-A PapuanbHbiil BeHTUNSTOp “Profil’” — arperatel FBR-P
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PaguanbHblii BeHTunsTop “Plug Fan” — arperatel FBR-A PapvanbHbii BeHTunsaTop “Plug Fan” — arperatbl FBR-A
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| KoHdhurypauum BbIXOOOB BO3AYXa ANA OTAeNbHbIX TUMOB BEHTUNATOPORB

PapguanbHblii BeHTUNSTOP “Profil”
P FBR-A BbLIXOA BBEpX/BHNZ

NPAMON BbiXoQ

ol e L e i d i c Co W iy

S 1 288x288 209 150 209 201
T 8] 6 715x 715 468 106 468 4275

‘ ‘ | | 6.5 801 x 801 578.5 3015 5775 477

2 6 4 898 x 898 529 458.5 529 499

85 1130 x 1130 724 629 723 614

0 Pasmepebl B Tabnuue ykasaHbl B [MM]
PapuaneHbiil BeHTUNsiTop “Plug Fan”
b A b
=
Y 5
FBR-A npamoii Bbixoa BbIX0Z, BBEPX Bbixos cooky BbIX0Z, BHUA3

hxb hz x bg C3 dj hy x by cy dy hs x bs Cs ds

1 640x 595 330x610 50 50 660x 330 466 | 50 315x 540 85 80
2 640 x 905 330x 910 54 50 660 x 330 465 50 315x 840 89 80
3 945 x 905 330x 910 54 50 1000 x 330 30,5 50 315x 840 89 80
4 945x 1210 710 x 1220 515 50 1000 x 710 30.5 50 695 x 1150 86.5 80
5 1320x 1210 710 x 1220 515 50 1350 x 710 435 50 695 x 1150 86.5 80
6 1320 x 1535 710 x 1550 50.5 50 1350 x 710 435 50 630 x 1330 160.5 130
6.5 1650 x 1840 710 x 1850 53 50 1700 x 710 32 50 630 x 1635 160.5 130
7 1950 x 1840 710 x 1850 53 50 2000 x 710 335 50 630 x 1635 160.5 130
8.5 1950 x 2460 710 x 2470 53 50 2000 x 710 33.5] 50 2255 x 630 160.5 130

|| W3MeHeHvue paeneHus Bosgyxa
npy USMEHEHUN Ynucna oGopoToB

Apz [ ny)2
Apy | m

VI3mMeHeHne MOLHOCTH
BEHTUNATOPA NPpU U3MEHEHUN
yucna obopoTos

Nz |3
Ny n

| MiameHeHue BO3gyXonpoun3so-
AWTENbHOCTU BEHTUNSATOPA MpU
M3MEHEHUM Yucna oGopoTo
Vo ng

Vi m



BEHTU/TALINOHHBIE
CUCTEMbI

YBnaxHutenu

BopsaHow hopcyHOYHB

* MpepHasHaveHbl ANs CHUXEeHWs

YPOBHsSI aKyCTW4eCcKoro AasrieHus
(3BYKOB, LWYMOB), OCHOBHbIM
MCTOYHWKOM KOTOPOTo sBRSETcs
BEHTUNATOP.
YpoBeHb lWyMa CHUXaeTcs €O
CTOPOHbLI BXOAA@ WKW CO CTOPOHBI
BbIXOAA BO3AyXa B BEHTUSIALMOHHO-
KOHAVLVOHMPYIOLWUX arperarax.

®DYHKLUN U NPUMEHEHNE
aXHUTENb

* PerynvuposaHvue OTHOCUTENbHOW
BMNa)XHOCTV MPUTO4HOrO BO3ayXa

* MoxeTr npumeHATbCA Kak Brnok
OXNaKAEHWS 1 OCYLLEHWs B 3aBUCK-
MOCTW OT Temnepartypbl pacrbl-
nsiemoii Boakl. B kamepe npovicxonnt
Tenno- nu MaccoobMeH npu Herno-
CpeACTBEHHOM KOHTaKTe Bo3fyxa C
pacnblfieHHON BOAON.

* KOPTYC U3roTOBJIEH U3 MONMMEPHBIX
MatepuarioB Ha OCHOBE 3MOKCUAHBIX
cMon ¥ obnajaeTr XWMUYecKOWn
CTOKOCTBIO M0 OTHOLLEHWIO K Bofe

* HA BXOLE CMOHTUPOBaHbLI Hanpas-
nalwWwre ANs notoka BO3AyXa,
BHYTPU Kamepbl ycTaHoBreHa
cnctema (POPCYHOK, pacnbinin-
BaWOWUX BOAY HaBCTpeYy MOTOKY
Bo3ayxa. Ha Bbixoge u3 kamepb
MMeeTCs cernapaTtop-KanseynosuTers
NS YNaBnuBaHWA Kanenek Braru,
YBIEYEHHBIX BO3LYXOM.

* 3BYyKOMOITOLAIOLLME KYNUChI TOMLLMHON
100 MM 1 200 MM - BHYTPU Kynuchl
3anonHeHbl 3Bykonornowatoliei Hero-
ployeit MYHeparnbHOW BaToOW C MIOTHOCTbIO
18 n 25 kr/m®

* KOPMYC KaxaoW Kynucbl W3roToBrieH u3
OLUHKOBAHHOW CTanu - HapyxkHas
NOBEPXHOCTb MUHEPANbHOM BaTbl MOKPLITA
TOHKOW TKaHeBOW MIEHKON («BENOHOMY),
NpeAoXpaHsIoLLel OT CpbiBa YacTUYeK BaTbl
NOTOKOM BO3ZyXa

* Bnokv rmywnTeneli metoT ot 3 1o 7 BepTu-
KanbHBIX KYNUC B 3aBUCWMOCTU OT

*» paboyasi Temneparypa ot -40 go
+70°C

CooTBeTcTBME HOPMaM
PN-EN ISO 8235

Tunopasmepa.

Tun arperata CHwxeHue wyma As B M0N10Cax 4acToT WyMOmyLIMTeNnAMn
63a5 12546 25046 50045 100045 200045 4000 a6 8000 A6
FBR-A1 3 8 18 18 21 16 1 9
FBR-A2 3 8 18 18 21 16 T 9
FBR-A3 3 8 18 18 21 16 il 9
FBR-A4 &) 8 18 18 21 16 1 9
FBR-AS 3 8 18 18 21 16 1 9
FBR-A6,5 3 8 18 18 21 16 il 9
FBR-A7 3 1 19 22 25 20 12 10
FBR-A8,5 3 11 19 22 25 20 12 10
FBR-P1 3 18 18 22 17 il 10
FBR-P2 3 8 18 18 22 17 1 10
KoHcTpykuma MapameTpbl paboTbl

* BaHHa-NoLA0H UMEET CrMB BOAbI U
natpy6oK ¢ nonnaskoBbIM KrarnaHom
AN NononHeHWs BOAOW, a Takke
nepenueBHol cudoH. Kamepa
ocHalleHa cucTteMmoil Tpybonpo-
BOJOB W HacocCoM ANS pacnbl-
NVBaHWA BoAbl B MOTOKE BO3AyXa

0 PopcyHo4Has kKamepa yBnaxHeHs
ycTaHoBfeHa Ha HeLeMOHTUPYEeMO
pame BbicoTor 300 MM, ocTanbHble
MOHOBMOKW arperata WUMeKT pamy
Bbicotorr 100 MM. 3Ta pasHvua B
BbICOTE OMOPHbIX pam Tpebyer
YCTaHOBKM arperara Ha creuuansHo
NOAroTOBMNEHHbIA yHAAMEHT wUnu
[LOMONMHUTENBHYIO paMmy.

* 3bPeKTVBHOCTL MpoLiecca yBnax-
HeHus 0o 85%

* ckopocTb Bo3ayxa Ao v=3,5 m/c
TeMreparypa v BNaxHOCTb BO3ayXa
nocne Kamepbl YBNasxKHEH Vs — MOXHO
NONy4NTb U3 TEXHWHECKWUX AaHHbIX
(MpegnoxeHwve nnn CCOL)

* Kamepa UMeeT Maroe aspoauHa-
MV4ECcKoe CoMnpoTUBIeHMe.

0 HagexHasa n anutencHaa patota
6rnoka (QOPCYHOYHOIO YBRaXXHEHUs
3aBVCUT OT YUCTOTbI MOBEPXHOCTEN
BHYTpY Broka, a Takke oT Ka4ecTsa
BOAbl, MPUMEHAEMOWN ANsA yBRax-
HEHWs.

CooteercTBUe Hopmam PN-EN 1886,
EN13053




BcnomoraTtenbHble MaTepuarnbl

| YpoBeHb aKyCTUYECKOW MOLLHOCTHU

NS oLeHKM YPOBHS 3BYKa MCMONMb3YETCS NMOHSTUE YPOBHSA akyCTUHECKON MOLLHOCTM
MCTONHMKA 3BYKa, KOTOPOE OGBLEKTUBHO MPEACTaBMSET akyCcTUYECKYIO
XapaKTepUCTUKY 3TOTO UCTOMHUKA W HE 3aBUCUT OT PacCTOSIHUS U CBOMCTB
NPOCTPAHCTBA, B KOTOPOM 3BYK PacnpoCTpaHaeTcs.

| YpoBeHb akycTU4eckoro paBneHus

NS OLUEeHKM YPOBHS aKyCTUHECKOTO AABMNEHUS KOHKPETHOTO UCTOYHUKA
ucnonbayetcs opmMysa, NosBoMsoLLan BBECTU B PACCMOTPEHUE eAnHULY AB

Lp =20 log (P/Po) [dB], me Po = 2*10-5 MNa.(nopor cnbiluMMocTy)

YpoBeHb akycTUUECKoro AaBNEHNUs U3MEHAETCA B 3aBUCUMOCTH OT PacCTOAHUS A0
MCTONHWKA 3ByKa. BenuumHbl NpeacTaBnsieMble B TEXHUYECKUX XapakTepucTmkax
oBopyAoBaHWs, CneayeT OLeHUBaTL Kak

NPUBAKEHHBIE, T.K. HA PeanbHYI0 aKyCTUHECKYHO 3
CUTYaLMIO BIIUSIET XapakTep U TUM MOMELLEHNUS. D i

| OlBa 1 6onee UCTOYHUKOB 3BYKa

CyMMUpoBaHWe YPOBHA 3BYKa [ABYX OOMHAKOBbIX MO
MOLHOCTWU MCTOYHWUKOB 3BYyKa :

Ls = L+10 Ig n [aB(A)]

A€ N — YMCIIO NCTOYHVKOB 3BYKa

Ls — cymMMapHbIiA ypoBeHs 38yKa o
L — YpoBeHE KedKOOro MCTOYHUKA 3BYKa n

™

BO3pACcTaHue ypoeks [a6]

2 4 6 8 10
Tak, AN ABYX NCTOMHUKOB 3ByKa OZAMHAKOBOW MOLLHOCTUA YPOBEHb 3BYyKa
yBenuyusaerca Ha 3 ab, npu n=10 Bo3pacTtaHve Byaet Ha 10 gb. Mpwn
CYMMVPOBaHWA 3BYKOB ABYX Pa3nu4HbIX UCTOYHWKOB CreayeT YPOBEHb
6orbLLUEro YBENUYUTL Ha BESIMUMHY, B3ATYIO U3 rpadouka B 3aBUCMMOCTU OT
PazHULBI MEXIY HUMU.

O MpencTaBneHve ypoBHs akycTuyeckoro AasneHus B AB(A) o3HavaerT, 4to
aTa BENMMYMHa YYWTbIBAET peakuuio yxa CpefHero 4eroseka Ha 3BYKW,
paBHbIE MO YPOBHIO aKyCTUHECKOro AaBNEHNs, HO pasnuyHble No YacTtoTe.
M3BEeCTHO, YTO CpesiHUiA YenoBeK Msirie U CrioKoiHee BOCMPYHUMAET 3BYKU
C HWU3KAMW YacToTaMn MO CPaBHEHWIO C BbICOKUMU. MIMeHHO 3To U
YUUTBLIBAET, Tak HasblBaeMasi, «kpusasi A»

BcnomoratenbHble MaTepuanbl

| FTpadouk onpeneneHua 3pheKTMBHOCTU YBRRKHEHUA

|| DonyckaeMblit ypoBeHb 3BYyKa

PN
WIS
/// A

iy

[lonyckaeMbli Makc. [lonyckaeMblit MaKC. YpoBeHb 3Byka, AB(A)
- YpOBeHb 3ByKa, A6(A) MPOHWKAIOLLETO B MOMELLEHMS OT TEXHUHECKMX
Haznauenue nomeleHu# NPOHUKEIOLLETD CHCTEM W OT MHBIX MCTOMHMKOB
B NOMELLSHUS B NOMELLEHUM 1 BHE ero
OT MHBIX UCTOMHUKOB  |cpENHU YPOBEHD 3BYKA|  YPOBEHb 3BYKA
OeHb Houb OeHb Houb OeHb Houb
Hunbie nomewweHms,
VHTEPHATBI, AETCKVE A0MA, 40 30 35 25 40 30
floma pedeHka
KyxHu u canuTapHble
NOMEWLEHYA 45 40 40 40 45 45
KomHarb! B rocTuHmLax 45 35 40 30 45 35
KoMHarb! B goMax oTgbixa 40-45 30-35 3540 25-30 40-45 30-35
BonbHuHble
e 35 30 30 25 35
OnepaLyoHHble,
NPESONEPaLMOHHbIE 3 = 30 5 3% 5
Manars! vHTeHCKBHOM
Tepann 30 30 25 25 30 30
MegvumHckne
naboparopum 3 - <0 - & -
BpauebHbie kabuHeTb,
TOMELLIEHNA MeacecTep 0 2 & 22 i >
AnTexn, hapMaLeBTUIECKNE
noMeLUEHVS 40 - 35 - 40 -
Momeluenns B Acnsx
Y netcagax 35 - 30 - 35 -
LkonkHbie knaces! 40 - 35 = 40 =
KoHchepeHu-3ans! 40 - 35 - 40 -
TMomelweHvst Ans HayuHoi paGoTbl 35 - 30 - 35 -
AIMUHUCTPATUBHBIE NOMELIEHNS
663 BHYTPEHHENO LWyMa 40 B 35 B 40 B
AIMUHUCTPATUBHBIE NOMELLEHVS
C BHYTPEHHVIM LIYMOM 4o B 40 B -8 B
[loma kynsrypb! 3545 - 30-40 - 4045 -
Pecropatbl 1 kace 50 - 45 - - -
Maragvhbi 50 - 45 - - -

B hopCyHOUHON Kamepe MPOUCXOANT MPOLECC YBMaKHEHWUS

BO34yXa, KOTOpbIA oveHb 6nu3ok k aguabatHomy. Bopa

90 noABoanTCAa K pacnblfiMTesibHbIM (*)OprHKaM N3 BaHHBbI-
- ‘\ nogAoHa 1, NOCTOSIHHO LMPKYIUPYA, NPpUHUMaeT TeMreparypy
oy el .y MOKPOro TepMOMeTpa BO3AyXa, Haxopslleroca B Kamepe.
=, 70 oy MoxHo CHUTaTb, YTO 3HTaNbNUA BO3AyXa HEeusMeHHa, T.e. /
= & \ h=const. Cam npouecc npebbiBaHWsA BO3dyXa WU KOHTaKTa C /
| KanesiekaMn BOZbl BHYTPW KaMepbl HEeASUTENeH 1 BO34yX He
o 20 25 30 35 20 AoCTWraeT COCTOSAHMA MOMHOro HacklweHusa. MonHoTa
80 000 [ npouUecca HachIWeHUs OLeHNBaeTCA BEeNnuUUUHONM 3qdeKTus-
70 000 HOCTW YBNaXKHEHNA. Xz
60 000
B | DchcheKTUBHOCTL YBRAXHEHUA / W / /?7 5
50 000 —
40 000 122)= % _ X2 - Xq
/ PNk Cxema KaMepb! yBNaxHeHUs
R X2 - Xq 1. BogsiHoi Hacoc ¢ 6. MogkntoueHue
30 000 ¥
7 > | anekTpogBuraTenem NONNABKOBOrO KNanaHa
o 8™ | KonnyecTBo MCNapuMBILENCs Boabl 2. Bonstion dunsTp 7. CnvBHow knanak
T 20 000 4 ; i gpocvrrsnbuhlg hopeyHKkn g ’\I'Iﬂepsnma
> o _ . Perynupyrowmin knanaH . MaHometp
3 PREUN W=V/3600* P * (x3 - Xq) [kric] 5. KnanaH 6eicTporo 10. TepmoweTp
L ” 3anonHeHNa 1. HCNeKuMoHHas naHens
V [m34] — i 3
L | b b | [M34] — pacxon Bo3Ayxa
10 000 FB 4_ W [kr/c] — pacxod ucnapuvBLLECs BOAL!
9000 = P [kr/m3] — nnoTHoCTL BO3AYXa f ;\)
5000 X4 [r/xr c.B.] — BNarocogepxaHne
/ g A BO3AYXa Nepea Kamepon O—
AuoG ‘, l . ’ X [r/xr c.B.] — BNarocogepxaHve =0
5000 g# i — nocne Kameps! - -
4000 4 P / Xy [Kr/Kr €.B.] — BNAroCOAEPKAHNE HACBILLEHHOTO
/ FE/ BosAyxa (j = 100%) T
3000 o el
2500 15 2,0 2,5 3,0 35 4,0 B

|M>c]



BozayuwHbiA kKnanaH

Tun PWV

Tun AID, ATD, H

Tun PE

BEHTUJIALUNOHHBIE
CUCTEMbI

¢yHKuMM U NpumMmeHeHue

. OTKprTI/Ie- 32KpbITUE UNK KoNnn4ecTeBeHHOE

perynupoBaHvie NoToka BO3ayxa, NPOXoasllero Yepes
arperar.

* PerynuposaHue cMelLMBaHWs BYX NMOTOKOB B MPUTOHHO-
BBITSLKHBIX arperarax.

* 3almTa nepekpecTHOTOHHOIO Tenoo6MeHHKa — Tuna
«Bainaccy.

nacTuyHoe coefuHeHue (rnbkaa BcTaeka)

+ CoeavHeH e arperata ¢ BO3AYLUHbIMU KaHanamu,
3alLMTa OT nepeHoca BUBpaLnin arperata Ha cUcTemMy
BO30YXOMPOBOLOB.

Bo:s,qyxoa6opHuK Bei6poc Bo3ayxa Ko3sbipek

* 3awmTa BeHTUIALMOHHO-KOHAVLIMOHUPYHOLWETO arperara,
paBoTaloLLEero BHE MOMELLEHUS], OT BHELLHWX BO3LAENCTBUA,
NpUMECEH HapyHOro Bo3ayxa (fecka, Mbinu, Bogsl).

) Nnsi HapyKHbIX arperaToB KaxabIli U3 STUX SMEMEHTOB
npeanaraeTcs Kak He3aBuCUMas OTAENbHAs Onumsl.

KoHcTpykuua

* BpalLawLLecs MoNapHO HaBCTPEYyY APYr Apyry
antoMUHYEBBIE NOMATKU, VMEtoLLMe Ha KPOMKaxX PE3VHOBbIE
YNIOTHUTENBHBIE MOMOCKM.

* anoMuHeBas pama

* BpalLEHVe OCYLLECTBISIETCS C MOMOLLbIO NIACTMAaCCOBbIX
3y64aTbIx Konec

* MPUBOA OCYLLECTBIISIETCS YePes LITOK KBaZPaTHOMO CeveHnst
16 x 16 MM Ansi coeaviHeHWs1 C CEPBONPYBOAOM

0 BosaaywHele knanaxel PWV ¢ pasmepamu 6onee
1300 x 1300 MM VMetoT ABa LUTOKa, CBA3AHHBIX TAMOW.

@) B peLnpkynsiLMoHHOI KaMepe CMELINBaHIS BO3YLLHBIE
KnanaHbl MOHTVPYIOTCS! BHYTPU, BO BCEX OCTaIbHbIX CIy4asix
OHU yCTaHaBNWBAKOTCS CHapYXW arperara (ON1oHasbHO).

* (oraHeL, U3 OLMHKOBaHHOW CTanu TonWMHOM 1 MM U LUMPWHOR
30 MM

* MaTepuarn BCTaBKW — MONU3CTPOBasH TKaHb, NMOKPLITas
MonYMepHBIM CIIoeM (MONUXIOPBUHUITOM)

* BO37lyX03a60PHWK N3rOTOBMEH 13 OLMHKOBAHHOTO CTanbHOMo
nycTa ToNWWHOM 1 MM, MOKPBITOrO NONMMEPHO NieHKon
TOC nMeeT BCTPOEHHBIN KanneynoBuTenb, 3allylLatoLLnii
OT MPOHWKHOBEHWS BHYTPb arperara Kanefb AoKASA.

* BbIGPOC BO3A)yXa U3roTOBMEH W3 OLMHKOBAHHOrO CTarnbHOr
nucTa ToNWUHOM 1 MM, MOKPBLITOrO NOMUMEPHOW NIEHKON
TOC

* KO3bIPEK W3 aNOMWHWEBOO NPOUNS TONLWUHOW 2 MM

0 Ecnu arperat COCTOUT U3 HECKOTNBKMX (DYHKLIMOHANMBHBIX
6noKOB, TO BCE COBAVNHEHUSI MEXKAY HAMU U30NUPYOTCA
cneuvansHol ByTUNOBOW NEHTON.




MapameTpbl pa6oThbl

* FEPMETUYHOCTb KIlanaHoB Nnpy NoiHoOM
3aKpbITUK 50 M 3/4/M2 — Npy pasHocTU
nasneHuin 100 Ma

* pabouve ycnosust ot -30 fo +70°C

* COMNPOTVBAAEMOCTb PaCTATMBAIOLLIMM
Harpyakam cootseTcTByeT Hopmam DIN
24194

* onTUMansHas paboTa Npy PacTsKEHUN Ha
110 mm

* pabouue ycnosus ot -30 go +70°C

* pabo4ue ycnosws ot -30 go +70°C

* 3alliTa OT KOPPO3UW U BO3AEHCTBUA
BPEAHbIX BO3AYLIHbIX NPUMECcei
(NpomblLWneHHbIE BLIGPOCHI)

- Macca rasnibBaH1U4ecKoro nokpbiTvs (Zn):
275 r/im2

* cocTtaB nokpbiTus TOC

- NONMMEpPHbIA cnon

- MHrMBVTOPbI KOPPO3KK

- BOCK

BcnomoratenbHbie MaTepuansl

| dusnveckas akTMBHOCTb YenoBeka

AeATenbHOCTL MET w
nexa, BO CHe 0,8 84
CMOKOHO cuas 1,0 105
nerkas pabota cvas (oduc, nabopatopus, LWKona) 1,2 125
CTOALLMIA CMIOKOMHO YenoBek 1,2 125

paboTa ¢ HeGONbLLO Harpy3Koi (NOKYNKM, Nerkas NpOMbILLIEHHOCTb,

nabopatopus) 1,6 160
paboTa cTof CO cpedHeit Harpy3koi (npogasell, paboTa y cTaHka) 2,0 205

pa6oTa ¢ 60MbLWIMMM HArpy3kamm

(TSKENbI TPYA B LIEXE, NPU PEMOHTHbIX paBoTax AnNuTensHOE Bpemst) 3,0 300

l

L[]
0021 22 23 24 25 26 21 2

Temnepatypa Bosayxa [°C]

CpegHve BENVUMHBI CKOPOCTY BO3dyXa

|| PacueT KonuyecTBa NPMTOYHOIC BO3AyXa Ha OCHOBe
KPaTHOCTN BO3AyXoo6MeHa

V=n«V, [m34]

Vp — [M%] — 06bem nomeLLerns
n—[h] - KPaTHOCTE

CrieflyeT NOMHUTb, YTO pacyeT KONMYECTBa NPUTOYHOTO BO3AyXa Ha
OCHOBE KPaTHOCTM BO3AyX00GMeHa SBMSETCH METOAOM MPUGMMKEHHBIM
1 oLeHo4HbIM. [lns Bonee TOYHOTO pacyeTa crieayeT y4uTbiBaTb
TennoBble Harpysku, KONMMYECTBO YEMOBEK, KOHLLEHTPaLMIO 3arpsisHeHui
1 T.4. BenuuuHbl, npeactaenexble B TabnuLe, B3ATHI Ha ocHose DIN
1946, ASHRAE standard v SBNSOTCS OPUEHTUPOBOYHbIMMU.

| PacueT konuyectBa NPUTOYHOIoC BO3AyXa B 3aBUCUMOCTU OT

¥onuuecrea nione

a¥onaniuxea B r

axenamuxca

V =n*Vi[m3/]

Vi - [M3/4] — KONMHECTBO HAPYXHOTO BO3AYXa HA OOHOTO YEnoBeKa (TMrMeHHecKAn
MAHUMYM)
n — KONMYeCTBO NHAEN

O6biuHo Vi npuHumaeTcs B npepenax ot 20 go 60 M 3/4 Ha YeroBeka B
3aBMCUMOCTY OT pofda NomelleHusi. B nioGom criydae, Konmy4ecTso
Hapy»HOro MPUTOYHOTO BO3AYXa, PACCHMTAHHOE TakuM CocoGoM,
SBMAETCA MWUHUMAITbHBIM AN AAHHOTO NMOMELIEHUS.

Mpumepebl B3sThI 13 HopM DIN 1946, ASHRAE standard.

Tun Vi

nomelueHus peKkoMeHayemoe MWUHUMarbHoe
Teatpbl, KUHOTEATPbI, 40 m 3y 20 M3y
KoHdpepeHu-3anbl Ha ven Ha ven
(kypeHue 3anpeLLeHo)

PectopaHbl, kache 60 M3y 40 M3
(kypeHue paspelLeHo) Ha ven Ha Yen

wweHmA

- AyanTopusa

‘ | CkopocTb BO3AyXxa B 30He Npe6biBaHUA ntoaen

OGbI4HO NPUHMMAIOT, YTO B 30HE NpebbiBaHWs Niogei (Bbicota 1,8 M,
paccTosiiue ot cTeH 0,15 M) npu TemnepaType Bosgyxa 24 °C,
CKOPOCTb ABWKEHWS BO3AyXa JOIkHa BbiTb okono 0,15m/c.

4 MpenctaenenHbii rpacuk (EN ISO 7730i ASHRAE 55) nossorisiet
/ OPUEHTMPOBOYHO ONMPEeAennTL CKOPOCTh BO3AyXa B MOMELUeHWN.
[inst Gonee TOYHbIX OLIEHOK CNIEAYET UCTIONb30BATL PEKOMEHAaLMN 1
HOPMb! K&KAOW CTPaHbl. .

BaHk

Bap

Bvbnuorteka

ToprosbIi Aom

MacTepckne

[apax

| Teatp, KvHo3an 4 +6
LLkonbHbIA Knacc 3+5
KyxHs 10 =30
dusnyeckas 5+15
na6oparopus

Cknag, ToBapoB 4 +6

' MnaBaTenbHbIi GacceiH 3+4
[OCTUHWYHBIM HOMEpP 4 +8
OdpricHoe 3+8
nomeLueHve

Xo3arcTBEHHOE 1+2
nomelueHve

 Toprosoe 4+8
nomeLueHve

MpaueuHas 10 =15
PectopaH 8+12
KoHcbepeHL-3an 6 +8
CepBepHast 5+10
MarasuH 6 +8
lapaepo6Hoe nomeleHue 4+6
MexaHuyeckue 36




