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B NET ABUXEHWSA BNEPEN,

KA3AHCKWM FOCYJAPCTBEHHbIV
QHEPFETUYECKWU YHUBEPCUTET

Jlekyusi No 3 Tema: « DHEProCBEPEKEHHE B CHCTEMAX
OTOILIEHUA, OPAYEIO BO/JOCHAB/KEHUA , BEHTHJIAIIHU H

KOHJHIIHOHHPOBAHHUA BO3/IYXA))
3as. Kag. 0.m.u., npogpeccop, oupexmop denapmamernma HO:

Hivun B.K.



Bonpochil:

1. JHEPTOCBEPEKEHUE B CACTEMAX
BEHTWISILIUU U
KOHJIUIIMOHUPOBAHUSA BO3JTYXA

2. SHEPTOCBEPEKEHUE B CUCTEMAX
OTOILIEHUS

3. JHEPI'OCBEPEX XEHHUE B CUCTEMAX
I'OPAYEI'O BOAOCHABLXEHUA



Mortepu Tenna uepes
Kpbiwy - 10 - 15% Motepu Tenna uepes cucremy

BeHTUNnauuM - 45 - 50%

Motepu Tenna uepes
oKHa - 15 - 20%

Motepu Tenna uepes CTeHbI -
10 - 15%

Mortepu Tenna uepes non Ha rpyHre -5 - 15%



BeHTunauma - 310 npouecc yaaneHus oTpaboTaHHOro Bo3ayxa U3
NMOMeLLEHUs U 3aMeHa ero Hapy>HbiM. B HeobGXxoamMmMbIX criy4asx npu 3Tom
NPOBOANTCH: KOHAULMOHMPOBaHWE Bo3ayxa, dunsTpauus , NoAorpeB Unm
oXnaKaeHue, yBnaxxHeHne Unu ocyLleHne, MoHn3aums u T. 4. Bentunaums
obecrneymBaeT CcaHUTApPHO-TUTMEHUYECKMe YCroBUSA  (Temnepartypy,
OTHOCUTENbHYIO BIaXHOCTb,CKOPOCTb [ABWXEHUS BO3AyXa W YUCTOTY
BO3QyXa) BO3QYyLUHOW cpedbl B MOMELleHUN, OnaronpusaTHble Ans
300pOBbS W CaMO4YyBCTBUSI YenoBeka, oTBevawlme TpeboBaHUAM

CaHUTapHbIX HOPM , TEXHOMNOINMYECKMX MNPOLIECCOB, CTPOUTENbHbIX
KOHCTPYKUMW 30aHUN, TEXHONOMMN XpaHeHUa 1 T. 4.
OCHOBHOE HasHa4yeHne BeHTUNAuUMM — Oopbba C  BpedHbIMU

BblOENeHUaMN B MOMELLEHUN.
BeHTUNAUMOHHAA cMcTeMa — COBOKYMHOCTb YCTPOWCTB ANt 00paboTky,
TpaHCNoOPTUPOBaHUS, NoAa4Yun 1 yaaneHns Bosayxa. CuctemMbl BEHTUNALUN
KnaccuduumMpyroTcs No creayoLwmm NnpusHakam:

[lo cnocoby co3gaHus [aBrneHUs W nepeMelleHust Bosdyxa: C
€eCTECTBEHHbIM U UCKYCCTBEHHbIM (MeXaHU4Yeckum) nobyxxaeHmnem

[0 Ha3HaYEeHUIO: MPUTOYHBIE U BbITSXKHbIE



TunuyHas cxem HW U BbITSXKHOW

Obwmin BLITSOKHOM xauan,/
BbLIXOAALWMMA HA KPOBNIO




Cucrema
NPUHYANTENbHON
BEHTUNALUMU

MpuHyguTENbHasa BEHTUNALMSA Unn eé
€LLIé Ha3bIBalOT MEXaHNYEeCKon,
NCKYCCTBEHHOM, MPUTOYHO-BbITA)KHOM,
00bIYHO OpraHN30BbIBAETCA B ABYX
cnyyasx:

Korga eCTeCTBEHHbIN TUMN CUCTEMBI
npo6nemaTMqu OopraHmn3oBaThb;

eCnuv BCe ocTarnbHble TUMbI
BEHTUNALMNOHHBIX CUCTEM (€CTECTBEHHAS,
KOMOMHMpOBaHHas) HE3APEKTUBHbI.

Cuctema npuHyanTENbHOW BEHTUNSALN
OCHOBaHa Ha NobyxaeHun ABMXKEHNS
BO3[YLUHbIX MOTOKOB NOCPEACTBOM
cneumansHoro obopygosanus. OT
LLeneBoro Ha3Ha4eHns NOMeLLEeHNS, ero
pa3mMepoB 1 KOHUrypaumm 3aBucuT,
Kakoe yCcTponcTBo OyaeT 3a4encTBoOBaHO.
C y4éTOoM TOro, 4YTO TAra B
BEHTUNALMOHHbBIX KaHanax HanpsiMyro
3aBMCUT OT pasHuLIbl TEMMNEpaTyp BHYTPU
N CHapY>X1 NOMELLEHUS, B XXapKoe BpeEMS
roga unv B MecTtax, rge 60onbLuyto 4YacTb
BPEMEHU TENS0, peKoMeHayeTCcs
yCTaHOBKa NPUHYAUTENBbHOW BEHTUNALMUN.
[Mpn 3TOM eCcTb BO3MOXXHOCTb
NOAKIMIOYEHNSA CUCTEMBI
KOHOWLMOHMPOBAHUSA, @ O4HUM U3 Y3I10B
060opyaoBaHMA MOXET ObITb cucTeMa
douneTpaumm, YTO NO3BONUT NodaBaTh B
NMoMeLLEHNE OYNLLEHHBI BO3AYX.




EcTecTBeHHAA

Baunan

[ocmukHas

MpuHYAUTENbHAA
C peKynepaumnen

locmuiian




MecmHasa ebIimsixxHass 6eHMUIAUUS OCYLWECTBNAETCA C NOMOLLbIO MECTHbIX
OTCOCOB U YKPbITUM.




Boagyxootmes, »'/a 2eobxomDanT IU% DOZISPEANNS B IOMEIIISHIT
JOOIYVCTEMONE KOEIEHTPAINNE BPeIHsIX Fa30E HIH OapOoE PARcCIHTEIEAROT IO
dopMye
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LW - pacxof Bo3ayxa, yaansaemoro n3 oocnyxnsaemomn unm padoven 30HbI
NnoMeLleHNs cMucteMamMm MECTHbIX OTCOCOB, U Ha TEXHOMNOIrMYeCcKne HyXXabl,
M /d;

Q, Q - N3ObITOYHbIN ABHbIN U NOSHbLIN TEMOBOW NOTOKU B NOMELLEHUN,
aCCI/IMI/IJ'II/IpyeMbIe BO3QYXOM LIeHTpanbHbIX CACTEM BEHTUNALNU U
KOHOMUMOHNpPOBaHuS, BT;

C - TENNOEMKOCTb BO3ayxa, paBHas 1,006 kLx/(kr-°C);

t,, - Temneparypa Bosayxa, yaansemoro cucteMmam MECTHbIX OTCOCOB B
0bCnyXMBaeMo 1nu paboyein 30He NOMELLEHNS, U HA TEXHOMOMMYECKUe
Hy>xAbl, °C;

t, - Temneparypa Bo3sayxa, yaansiemoro 13 noMeLLeHns 3a npeaenamm
obcnyxunsaemon nnm padoden 3oH.bl, °C;

t. - Temneparypa Bo3ayxa, noasaemoro B nometleHue, °C;

W - n3bbITKM BNaru B nomMeweHnn, acCnMmmninmnpyembie Bo3ayxXom
LHEeHTPAalIbHbIX CUCTEM BEHTUITALUUN N KOHOULMOHNPOBAHUA, r/y;

d,, - BnarocofepxaHuve Bo3ayxa, yaansiemoro n3 obcnyxnuBaemom Unu
paboyelt 30Hbl MOMELLEHNS CUCTEMaMM MECTHbIX OTCOCOB, U Ha
TEXHOMNOIMMYECKNE HYXObl, [/KF;

d - BnarocogepxxaHue Bo3ayxa, yaansieMoro 13 nomeLleHns 3a npeaenamu
obcnyxmsaemoun nnn pabo4ven 30Hbl, /Kr;



d_ - BnarocogepxaHue Bo3ayxa, NogaBaemoro B NOMeLLEHME,
r/f<r
- yAenbHas sHTanbnus Bo3ayxa, yaanseMoro 3

06cny>|<|/|BaeM0v| NI pa6oqe|/| 30HbI MIOMeWEHNA CNCTEMaMH
MECTHbIX OTCOCOB, N Ha TEXHOJ1I0IMYECKHUE HYXbl, K,D,)K/KF

| - yoenbHas aHTanbnusa Bo3ayxa, yaansemoro us
I'IOMeLLI,eHl/IFl 3a npegenammn oodcrnyxmsaemomn nnu padbouven
3OHbI KIDK/Kr;

- yaenbHasa aHTanbnna Bo3ayxa, nogasaemoro B
nomemeHme KL>K/Kr, onpeaensaemMas ¢ y4eToM NoBbILLEeHNd
TemnepaTypbl B cooTBeTcTBMU C (U.6);

- pacxop KaXkaoro U3 BpeaHbIX Ui B3pbIBOOMACHbIX
Bé’u_LeCTB NOCTynNaLKUX B BO3QYX NOMELLEHUS, Mr/Y;

g, , 4G, - KOHLEHTpauns BPe4HOro U B3PbIBOOMACHOTO
BéLLl,eCTBa B BO34yXxe, yaandemMoM COOTBETCTBEHHO U3
obcnyxmBaemon nnu pabodemn 3o0Hbl NOMELLEHNS U 3a NX
npegenamu, mr/m;

g. - KOHLIEHTpaLIMA BPEAHOro 1N B3pbIBOONACHOIO BeLecTBa
B BO3yXe, NoJaBaeMoM B NOMELLEHNE, Mr/M;
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BEHTUASTOP BO3AYLUHbIA BEHTUASTOP
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KoHaouunoHepsl

bbITOBblE KOHOMUMOHEPLI NoAapas3nensaiTcs Ha
CMJINT-CUCTEMbI (HAPYXXHbIA N BHYTPEHHU ONOK,
coeMHEHHble cucTemMon KOMMYHUKaUNK),
MYNbTUCMNUTLI (OAWMH HapPYXHbIXK N HECKONbKO
BHYTPEHHUX OnoKoB, pasMeLlEHHblIE Ha
HEeKOTOPOM pacCTodAHuM Jpyr OoT Apyra) wu
MOOUINbHbIE  KOHOWULMOHEPHDI (MOHOGNO4YHas
KOHCTPYKUKS). [1onynpoMbILLNEHHbIE CUCTEMbI -
9TO KacCCeTHble, KaHarnbHble, MNOTOMOYHbIE U
KONMOHHbIE KOHAWLUMOHEPLI, MnpeaHa3Ha4YeHHbIe
ansg nomeweHun donbwown nnowaan. Cuctemsl
KOHOVWLUMOHUPOBAHUA YCTPOEHbI TaK, YTO MOryT
paboTtatb Ha oxnaxgeHne u Ha oborpes
NOMELLEHNS, a TaKkke noaaepXuBatb YNCTOTY U
CBEXECTb BO3ayXxa.
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Knaccugukaunsa cnctem

KOH LI,I/IOHI/Ip BAHUA:
* [Nlo npegHa3Ha4YeHo (KOMAPOPTHbIE U

TEXHONOrn4yeckue).
* [1o MoOLHOCTU (DbITOBbLIE U KOMMEPYECKME).

* [1o ycTponcTBy (MynbTU30OHamNbHLIE,
npeun3noHHbIe, CUCTEMbI Ynnnep-paHkoun,
LeHTpanbHble, KpblLUHbIE, LUKadHbIe).

* [1o cnocoby NoAroToBKM U pasgadun Bo3agyxa
pa3nnyatoT LeHTparibHble U MEeCTHble
KOHAULIMOHEDDI.



[loTONOYHbIE KOHOULIMOHEPHI







HanonbHbIN KOHOULIMOHEP
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Cxema oTonNeHuA ¢ ecTecTBeHHOMU
LUMPKynauMen,
BepxHAs pa3Bogka
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MNEPEKPbITUA
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KOMGMHMPOBaHHaﬂ oTonuTesibHaAa cucremMa

CrpatudukaumoHHbIN
TENNOaKKyMynaTop

Ma308a8 unu
Au3ensHan

ConHeYyHbIn
Konnekrop

lopsayasn
BoAa

OTtonnenue

Kamuu unu noboin
apyrow Koten



cnonb3oBaHne ConHe4yHoro Konnekropa

Koten
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CXEMA EAUWHOW KOMEMHUPOBAHHOW YCTAHOBKW OTONNEHUA,

BEHTUJNAUWUN U TOPAYETIO BOJOCHABXEHWA NACCUBHOTIO 31AHUNA

Bo3ayXOBO3I QYL
TEeNNCOOMEH MK~
] Brmsowson
| 8O3ayX
NMprouHei

Tennosoi
HACOT

orpesa
NPUTONMOTO
BO3AYX3

KoMTYp TENNOHOCHTENR
CONHEYHLIX KONNEKTOPOS

Xonoaman soga )
3 cucreme XB8C




MNpuHyMNUanbHana cxema paborbl TennoBoro Hacoca (THY)

SNeKTPoCYeTUHK
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Komnpeccop
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Tennonorpeburens

Tennocuerumk

Wcnapenne Konpencauun

Hu3ko norteHuunanbHoOe TenJjio

V 4 4d 4 4 4 4 4 4 <«

Tenno BOAOEMOB, rPYHTOBLIX BOA,
TEXHOreHHOe TeNnao u T.4.



BO3AYX

t=-5°C nmi

Takum gornmxeH ObITh [ pexyneparop
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A3 mennobou B mennobyw Yszen yvema mennobou 3Hepzuu Ha Oaze mennocqemyuka MKTC
cemy cems ¢ Yysnom “nozodHozo pezynupobarus” ’

T1 - 100.150°C 72 - 70°C

)

0B85 b6

Nno3. HaumeroBarue

1| brok cucmemusiu Lb-04 ¢ naamod 1

pezynupobaxus L0,

GSM modemom u_armenHou

2 | Modyne uzmepumensHsid Wb ¢

Bcmpoenrsimu_damyukamy dabaexus 2

U_memnepamyps

3 | Knanan pezynupywuud cedensHsii

NDOXOGHOU @Aaruebsid 1

VB-2 ¢ npubodom, @upmst Danfoss

4 | llpeodpazob. memnepamyps: BsiHocHou

(8 komnA._c 2unb300 U Jodbiukod) !

5 | Hacoc cmecumenswsiu gupmsl Grundfos

6 | Augppepenu. pene dabnerus dng

-~ |N

Hacocol, duan. 0.1-15 dap

7 | Knanan odpamwsii nodsemusii g ranuebei 7 4

8 | Budpoxomnercamops! @ranuebsie

B cucmemy H3 cucmems

9 | Kpan wapobou @rany.

omonneHus omonAeHus

10 | 3ambop duckobsid nobopomHsii

T1 - 957 72 - 70°C

11 | Quasmp cemvamsty wyzys Pylé

12 | Tepmomaromemp € KAGNAHOM U _O00bIWKOU

13_| Manomemp mexxuveckuid 0-16Mna, G1/2"

14 | Kpax mpexxodobou dns nodxmwvexus
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