NASAAYMERVIE VI
KINIACCUOUKALNA CUCTEM
BEHTUNALUN U
KOHOMUMNOHUNPOBAHUA

l
l
4 B
s
BT W S
W e B
7, N
= g'~l
| w4
il 3



Henb3s nymarb O CMBICJIE >KHU3HU

MapannenbHo yousas eé...

RusDemotivator.Ru




3ayeM HYXXEeH CBEXWUWN BO3OYX?

Mbl e>|<euHeBHo B,El,blxaeM ZOOOO nMTpoB
Bo3ayxa. V1 HaM Hy>XeH NpupoaHbIN YACTbIN
BO34YyX, HAaCbILLEHHbIK 030HOM, MOHaAMU U
douToHUMOaAMU, ONA HALLEWN XKU3HW.
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VicTopnyeckag cnpaBka

-

CeBepHble
LLAXTh!

- (| :
[pu cTpoutenbCcTBE NUPamMuabl Xeornca (Xydy) apesHue
cTpouTenu yxe 4,5 Beka Hasag npeaycMoTpenu cneumarnbHbie
BEHTUNAUNOHHbLIE KaHanbl paamepom 20x20 CM 1 ANTMHOW 60 M
KaxkablW.



VicTopunyeckasa cnpaBka

B 3gaHuu aHrmMMMcKoro napnamMmeHTa ycTtaHOBIEH
nepBbIv B UICTOPUN OCEBOU BEHTUNATOP, KOTOPLIV
npuBOAUNCA B ABUXKEHME NApPOBbLIM ABUraTenem.



VicTopunyeckas cnpaBka

1754 ropa.

NeoHnapp Arnep paspaboTan Teoputo
BEHTUNATOPA, KOTopas nerrna B OCHOBY
pacyeTa COBPEMEHHbIX CUCTEM
MEXaHUYECKOWN ~~r 4ty



VicTopnyeckagqa cnpaBka

1763 rog.

M. JlomoHocoB onybnukosan Tpya «O BONbHOM OBUXEHUU
BO34yXa B pyaHUKaX NPpUMEYEeHHOM»,

new n3 gaHHoro Tpyada nernm B OCHOBY pacyeTa
eCTEeCTBEHHON BEHTUNALUN.



VIcTopnyeckasa cnpaBka

1810 rog. (Nnpa3gHUK NPOEeKTUPOBLLNKOB)

B 6onbHuue ropoga depbu (npuropon
IloHaooHa) bbina ycTaHoBNEHa nepsas
paccynMTaHHasi CUCTEMa eCTeCTBEHHOM
BEHTUNALUM.



VicTopunyeckas cnpaBka

1734 rop,. B 30aHnM aHIMUINCKOro napsiaMmeHTa yCTaHOBMNEH NepBbIv U3
N3BECTHbIX UCTOPUM OCEBbLIX BEHTUNATOPOB. OH NpuBOAUNICA B AENUCTBME NpU
NOMOLLIM NapOBOro ABurartens u npopadotan 6e3 pemoHTa bonee 80 ner.

1754 rop. JleoHapa Sunep paspaboTtan Teoputo BEHTUNATOPA, KOTopas
nerrna B OCHOBY pacyeTta COBPEMEHHbIX CUCTEM MEXAHNYECKON BEHTUNSALMN.

1763 roa. Muxaun JlomoHocoB nybnukyet ceoun Tpya «O BONTbHOM ABMXEHUN
BO34yXa B pyaHUKaX NpMMeYeHHOM». Mioen, n3noxeHHble B aTon paboTe,
nern B OCHOBY pacyeTa CUCTEM eCTECTBEHHOM BEHTUINALMMN.

1810 roa. B 6onbHUUe npuropoaa JloHaoHa — depbu yctaHoBneHa nepsas
paccymMTaHHasi cuctema ecTeCTBEHHOM BEHTUNSALINMN.

1815 roa. ®paHuy3s XaH LLlabaHHec nony4unn 6putaHCKU NaTeHT Ha «METOA
KOHOWLNOHNPOBAHMA BO3ayXa U PEryrnmpoBaHus TeMrnepaTtypbl B XXUMNLLAX U
OPYrux 3gaHusix...».

1852 rop. Jlopa KenbBuH paspaboTtarn 0CHOBbI UCMOSIb30BaHUS XONOANNbHON
MalUnHbI 4nsa oborpesa nomMeLweHnn (Tennosomn Hacoc). Cnyctda YyeTblpe roga
naes obina NpakTU4YeCcKn peannsoBaHa aBcTpunuem PutteHrepom.



VicTopunyeckasa cnpaBka

1902 roa. AMepukaHCKUM UHXeHepoM Yunnucom Kappbepom paspaboTaHa
nepsas NpoMblLLeHHas yCTaHOBKa ANS KOHOWLMOHUPOBaHNSA BO3ayXa.

1929 roa. B CLUA paspaboTtaH nepBbii KOMHATHbIN KOHANLMOHEP.
1931 roa. 13006peTeHne 6e3onacHoro Ansa 300poBbA YenoBeka xnagareHta —

peoHa. 3T0 Npon3Beno HaCTOSALLY PEBOMOLNI0 B PA3BUTUN KNMMATUYECKON
TEXHUKMN.

1958 roa. Boinyck nepBoro KoHAMLUMOHepa, cnocobHoro paboTtaTb HE TOMBbKO Ha
XonoAa, HO U Ha Tenrno.

1961 roa. Hayano npombIWNEHHOro BbiNycka KOHOANLMOHEPOB pasgeneHHbIX Ha
aBa Onoka — cnnuTt-cucteM. CerogHsi 970 Hambonee nonynspHbIA TUN
KOHOWLMOHEPOB.

1968 roa. N3o06peTeHne MynsTU-CNIANT-CUCTEMBI.

1978 rop. llosgBneHne nepBOro KOHAMUMOHEpPA C MUKPOMPOLECCOPHLIM
ynpasneHnem.

1981roa. lNosBneHne KoMnpeccopoB C perynupyemMon 4yactoton spaileHus. B
TOM € rogy Ha pblHKE MNOSABUNUCbL OCHALLEHHble UMW  KOHAWLMOHEPSI,
NonyYnBLUME Ha3BaHNE MHBEPTOPHbIX.



VIcTopnyeckasa cnpaBka

* 1982 rop. [loaBneHne HOBOro knacca
obopynoBaHusa — nepsbiX VRF cuctem.

e 1995 ropa. [IpnHATO pelueHne ob oTkase oT
MCNONb30BaHUA XnagareHToB,
npeacTaBnsAOLWLMX ONAaCHOCTL ANA 030HOBOIO
cno4. B EBpone nx npom3sBoacTBO AOJTKHO
ObITb NONMHOCTBLIO OCTAHOBMNEHO K 2014 roay.

e 2001-2003 roabl. B bonblwnHCTBE
€BPONENCKMNX CTPpaH BCTYNaEeT B CUNY 3anpeT
Ha npoaaxy KOHAMLMOHEpPOB paboTarLmx Ha
O30HOOMAaCHbIX PpeoHax



e BeHTnauusa (ot nat. Ventilatio —
npoBeTpuBaHue, ot ventilo—Beto, Maxato, 4yto)
—perynmpyemMbii BO34yX00OMEH B NOMELLEHUAX
Onsi co3gaHus Bo3ayLLHOW cpeabl,
brnaronpusaTHOM ANSA 300POBbSA YENOBEKA, a
TakKke oTBevalLlen TpedboBaHNAM
TEXHOIOrMYeCcKOro npoLecca, CoOXxpaHHOCTH
obopyaoBaHNSA N CTPOUTENbBHbIX KOHCTPYKLU MW
MaTepuarnos, MPOAYKTOB U T. .



e KoHanumnoHnpoBaHue Bo3ayxa (KB) —
cOo3daHune n aBToMaTnyecKkoe nogaepxaHue B
3aKpbITbIX MOMELLEHUSAX, CpeacTBax
TpaHcnopTa U T. . TeMneparTypbl,
OTHOCUTENbHOW BNaXXHOCTU, YNCTOThI,
cocTaBa, CKOPOCTU OBUXXEeHUA BO3Oyxa
Handoree bnaronpUATHbIX AN
camMoyyBCTBUA ntogen (komgopTtHoe KB) nnu
BeOeHNA TEXHOMNMOIM4YeCcKnx npoLieccos,
paboTbl 000opyaoBaHNA N NPUOOPOB
(TexHonorun4yeckoe KB).



KomdopTHOCTL

CAHUTAPHO-TMTMEHUYECKME TPEBOBAHUA K BO3OYXY
PABOYEW 30HbI

« ObnacTb BHELWHMX, NoAdaOLWLNXCS
N3MEPEHUIO NapaMETPOB COCTOAHUS
BO34yXa, TaKNUX Kak ero temrneparypa,
BITAXXHOCTb WU CKOPOCTb ABUXEHUS, NPU
KOTOPbIX YernoBeK YyBCTBYET cebs
OCODOEHHO XOpPOLLO, Ha3bIBatOT 30HOMU
KOMOMOPTHOCTW.



KomdpopTHOCTDL

TENNOBLIE APaMeTpPsl npoyue sauslMe GakTopu
COCTORHMA BO3AYXA

E d = YUCTOTA BO3AYXA

- Temneparypa Bo3ayxa

B NOMELLEHMM - LWyMbl
- BNAXHOCTb BO3/YXA \j - 0CBelLeHue
- CKOPOCTb /IBUXEHMA BO3AYXa \/ - 3anaxu
- TEMnepatypa NoBEPXHOCTEH, - BUA REATENLHOCTH
Orpaxaaniux NOMELeHue - 0Aexna v ap.
KOM®OPTHOCTH
MUKDOKMMATE
NoMeLLeHus




B Poccun ans npon3BoaCcTBEHHbLIX MOMELLEHUN
HOPMUPYIOTCS B 3@aBUCUMOCTU OT TAXKECTU U
NPOOOIMKNTENBHOCTU TPyaa, BpEMEHU roaa,
KNMMaTU4eCKon 30HbI, crieayroLlme nokasarenu:

TemnepaTtypa Bo3ayxa;
OTHOCUTENbHAasi BNaXXHOCTb BO3YyXa;

CKOPOCTb ABWXEHUSI BO3OYyXa;

NHTEHCUBHOCTb TENMOBOIO U3My4YeHUs;
cofepXXaHue BpeaHbIX BELLECTB B pabo4ven 30He;
coaepxaHue bl UNu aspo3onun B paboyen 30He;
a3pPONOHHbLIN COCTaB BO34yXa;

LLIYM.



Crnocobbl JOCTUXEHUSA TENMOBOIo
PaBHOBECUS MEXY YENTOBEKOM U
OKpYy>KatoLLlen cpeaou

SBHOE Temo, Q. CkpbiTO€ TETIo (TEIIO BOISHOTO mapa, Q)

KonBeknus mytem oTBOAA TEILIA C Hcnapenue BoabI C TOBEPXHOCTH KOXKH
MTOBEPXHOCTH TeJIa B OKPYKAIOIMINN BO3AYX

TermonpoBOAHOCTh YEPE3 ONCHKIY Br1ox BO3ayXxa M BOJSIHOTO TTapa MPpHU IbIXaHUH

TemioBoe u3iydyeHue ¢ TOBEPXHOCTH TeJla Ha
OKpY>Karollie MOBEPXHOCTU

Obwas Tennootgada Q= Q..+ Q




MexxgyHapoaHble eBponenckne Hopmbl
1 pekomeHaaumm 1ISO 7730 ASHRAE.

C.6

C1

CpaHue BanIMitHbl CKOPOCTH BO3AYXA
Q
(2

050 21 22 28 24 25 268 27 28
Banepartypa eoszavxa [ C)



CpeaHasa TemneparTypa Bo3gyxa

[onyckaeman Temnepartypa (neto)

Temneparypa Bo3gyxa
B nomeuieHmun “C

X 2 # % B 0 R
Temneparypa HapyxHoro Bozgyxa “C

Hanpumep, ona ogUCHbIX MNOMELWLEHUA MOXHO pekoMeHOoBaTb JIeTOM A0
+22...24, 3numon +20...22.



OTHOCuTenbHas BNaXXHOCTb
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BnaxHocTb Bo3gyxa Hmxke 30% He pekoMeHOyema B CBSI3U C MNepechbiXxaHnem
CNM3NCTbIX 06ONOYEK pTa N ropTaHn, medbenu, TKaHen n obpasoBaHNUEM MNbIN.

Bbicokast BMa)XHOCTb BO34yXa MOXET Bbl3BaTb KOHAEHCALUMUIO BOASHbIX NapoB B
NOMELLIEHUN, NNECEHb U T. [



» CyLLeCcTBEHHOE OTIINYNE BEHTUNALUN OT
KOHAWLIMOHUPOBAHUA—KOHANLIMOHNPOBAHU
€ YBENMYMBAET KAYECTBO BO3yxa 3a CYET
00paboTKkM BO3ayxa, a BEeHTUNALMA—3a
CYET ero CMeHbl B NOMELLEHUN.

» Taknm obpa3omM BEHTUNALNA—3TO
peryrnmpyemMbiin BO3ayxoobMeH B 30aHUSAX U
MOMELLIEHUSAX.



KOHONUNOHNPOBAHNE




KpblLWHbIE KOHAULMOHEPSI
(pydoTOnbl)

l ey ". ——— |
. > o> J e - - -

‘ e el i P W Boanvx nnst
Ceexmi \1 > § . ™ oaenns
BO3yx . ‘ ' KOHQeHcaTopa

oy p—mLs :
Lt $
1
% 4
Pempxyris - Kownmumo-
UMOMNHLIA HUPDOBAMMENA
BOIAYX BOSOYX

3TO MOHOONOKM Anst OTKPbITON YCTAHOBKW HA NITOCKUX
KPOBNSAX 34aHUI, KOTOPbIE MO3BONSAKT OCYLLECTBNATb
BEHTUNALMIO C MPUTOKOM CBEXEro Bo3ayxa u
KOHONLMOHMPOBAaHNE NOMELLLEHU.



KpblLUHblEe KOHONLUMOHEPHI

Yunnepsbl npegHasHa4vyeHbl Ana co3gaHns
KOM(POPTHLIX YCNOBUA B BOMNbLUOM KONUYECTBE
NoOMeLLEeHUN (Hanpumep, B roCTUHULAX) UK B
LernblX 30aHnsx (KpynHble rocyaapCTBEHHbIE U
NpaBUTENbCTBEHHbIE YYPEXOEHUS, MY3€EN,
asponopThl).

OHM BbINOMHAKT porib "BHELWHUX" ONoKoB Ass
BonbLWKMX CUCTEM KOHOANULMOHUPOBAHUA, K
KOTOPbIM MOXET ObITb NOAKNIOYEHO DOsbLLOE

4Yncno "BHYTpeHHUX brnokos"—c¢aHKOUNOB.




CnnuTt-cucrtemMbli—caMbin
NonNyrnapHbIW TUN KOHAULMOHEPOB.

b
» A cnnuT-cucTemMbl—camMblin NONYNAPHbLIA TUN
C) G KOHONUMOHepPOB. OHU COCTOAT N3 OBYX
BSI0KOB, YTO NO3BONAET 3HAYUTENBHO
CHU3UTb YPOBEHb LLYyMa B NOMELLEHUN.

brok, cogepxaluumn ncrnapuTtenu m
HarHetaTtenu Bo3ayxa, ycTaHaBNMBaETCS B

R yaome nomeLLeHnu, a 6ok, coaepaLLuii
o0 KOMMPECCOPbI Y BEHTUIIATOPbI,

YyCTaHaBNMBAETCS CHAPYXMW.




BHyTpeHHMe 6r1okn MOryT ObITh
crneayowmx TUMNOB:

HaCTEeHHbIE,
HanornbHbIe,
KacceTHble,
NMPUNOTOSIOYHbIE,
KOHCOJbHbIE
YHUBEpcarnbHble.



MHorosoHanbHasi cuctema c
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KNACCUPUKALNA CUCTEM
BEHTUITALUMN.

X MOXHO KnaccudmumpoBaTtb No CrieayrLmMMm XxapakTepHbIM NpuU3Hakam:

1o xapakTepy BbinycKa 3arpAa3HAILLMX BeLlecTB B aTMocdepy:
cocpenoTodeHHas U paccpeoToYeHHas;

Mo cnocoby nepemMelleHns Bo3ayxa: eCTeCTBEHHas! (rpaBUTaunMoHHast) Unm
MeXxaHu4yeckas (UCKycCTBeHHas, NpUHyanuTenbHas) CucTteMa BEHTUNALNY;

Mo Ha3Ha4YeHWo: NPUTOYHAS, BbITSXKHASA, aBapuinHas, NPoOTUBOAbIMHAS,
acnmpaunoHHast CUCTEMbI BEHTUNALMK U MHEBMOTPAHCMOPT;

Mo 30He obcnyXnBaHnsA: MecTHaa nnm obuleodbmMeHHas cuctema
BEHTUNALWUN;

1o KOHCTPYKUMK: HABOPHas UNU MOHOBIIOYHas CUCTEMA BEHTUNALNNY;
Mo ycTponCTBY: KaHanbHas U1 beckaHarnbHas;
Mo cteneHn cBoboabl: CTauMOHapHas U NePEHOCHas;

Mo Tnny 3aaHUn 1 06bEKTOB: NPOMbILLIIEHHAsS BEHTUNALNS, BEHTUNSALMNS
XXWUIbIX, OOLLLECTBEHHbIX, OPUCHBIX, CENTbCKOXO3AMCTBEHHbIX U Ap. 34aHUN,
PYOHWYHAS, KapbepHas U T.4.;

[To MexaHn3my BO3ayX000MeHa: BEHTUNALMNA CMELLEHUEM, BbITECHEHNEM
UNu nokanbHasa nogaya (oTcoc) Bo3ayxa.



Bbibpockl B atTmocepy Bo3ayxa, yaanaemoro
00LLIE0OMEHHON BEHTUNALIMEN OCYLLIECTBIIAKOTCSH
yepes:

* cocpenoTO4YeHHble ycTponucTea (TpyOsl,
LLaXTbl, AedneKTophbl);

* paccpenoToYeHHble YCTPOUCTBA
(OTKpbIBaKOLWLMECA NPOEeMbl POHaApPeNn, pamyru
OKOH U gpyrue - '




[Nlo cteneHn cBoOOObl BEHTYCTAHOBKM
noapasaensTcs Ha:

* CTaLMOHapHbIE
* MepeHOoCHbIe.




HabopHasa cucrema

Karnanuwasdt gevmunarop RS
LeHTROGesHtit SEHTHANTOPR € OANMM
BX0A0M M C PAGO“MM KONBCOM C
IArvyTRMW Hasan nonarkavi, Npucoe-

Ameiise 300x150 - 1 000xS00 M,
Mmbxoe coemmerme DS noaasa 530 - 136“)“3,"486.

Npwcoeammermte 300x150 - 1 000xS00 mm

\ Mmywwrens LDR
npuc. 300x150 - 1 D00XS00 sMm MwGrme coenmmenus DS

Orceunon knanan SRK
npuc. 400x200 - 700x400 nas

Kamams=at narpesaraens RB
Npweoenmmenme 4002200 - G00x350 mm
MowsHocTs 9 - 45 xBr

Kanansri soxrmnarop KE-KT KavansHuih powtwnstop RS!
LienTpoGoxisuiil sewTunsTop C M30mMponan S50-Tu MM WeRCTAHONA gwe WO KN VIC
QMMM BXOA0M U C PAGOM TxaHeo (A30). LIonTpoGema i i pucoemnenne 400x200 -
KONECOM C 3AMHYTHIMM HASAR BEHTHIATON C OAHMM BXOA0M C o
nonarnamu. Npucocanienne PaboMUM KONECOM C IAMMY TdMM
400x200 - 1000x500 sra, Nosa«a wasan nonarxast. Npucoeannenme
925 - 8 900 M vac 500x350 - 1000x500 s, NOAAYA
3000 - 13 600 m>/uac Dwntp FFK

Npucoesmenne 300x150 -
700x400 mm. Knacc dmnsrpa FAS/
EUS wnn FBS/EUT.



INMnonacraxoBsme xabme
menoSa “"[an I'lans™

\
/ Kpenaoenme

KamanesHeR KoHAMUMOoOHeD

pPemerka nogauYdM BOo3avxa I

Lfadbdbvzop KBaapaTHEE



MoOHOONMOYHbLIE CUCTEMDI

Bce KOMNOHEHTLI CUCTEMbI Ppa3MeLLatloTCA B
egQVHOM LLYyMOU30NMpoBaHHOM Kopnyce.




MoOHOONMOYHbLIE CUCTEMDI




MOHOOMNO4YHbIE CUCTEeMbI

NmetoT pAa4 npenmyLlecTB nepen Ha60prIMI/I cncreMamin:

nOCKOﬂbe BCE€ KOMIMOHEHTDbI pacrosyioXeHbl B LLYMOU3O0JIMPOBAHHOM
KOopnyce, ypOoBEHb LLyMa MOHOOMNO4YHbIX NMPUTOYHbIX YCTAHOBOK 3aMETHO
HWXe, YeEM B Ha60prIX cuncremMmax. BJ'IaFOD,apFI ITOMY, HEKOTOPbIE
MOHODNOYHbIE CUCTEMbI MOXXHO pa3mMellaTb B XUJbIX MOMELWEHUAX, B TO
BpEMHA, KaK Ha6opr|e CncTembl, KaK rpasuiio, Tpe6yeTcs:| yCTaHaBJ/1NBaTb B
I'IO,EI,CO6HbIX nomMeweHnAax ninm B cneumnaribHo O6yCTpOGHHbIX
BEHTUNALUUNOHHbIX KaMepax;,

PyHKUMOHaNbHasA 3aKOHYEHHOCTb U cbanaHCMpOBaHHOCTb. Bce anemMeHThl
NPUTOYHOW YCTAHOBKM NOoAOUPAalOTCS, TECTUPYHOTCS U OTNaXnBaroTCs A
COBMECTHOM paboThkl Ha aTane Npon3BoAcTBa, NO3TOMY MOHOOMNOYHbIE
cuctembl obnagaroT MakcumanbHO BO3MOXHON 9 (PEKTUBHOCTLIO;

HebonbLline rabaputbl. Hanprumep, MoHobNoYHas NpUToYHas
BEHTUNALMOHHAA cMcTeMa Npon3BOANTENBHOCTBLIO 40 500 Ky0. M B Yac
BbIMOJTHAETCS B NPSIMOYTOflbHOM KOPMyCe BbICOTOWM BCEO 22 CM;

[MpocTon n HeEQOPOron MOHTaX. YCTaHOBKA MOHODIOYHOW NPUTOYHOM
YCTaHOBKM 3aHMMAaET HECKOMbKO YacoB N TpebyeT MUHMManbHOro
KONMYecTBa pacxodHblX Matepuanos;

ABNAITCS 3aKOHYEHHBIMW U3OENUSAMU, U HA HUX OObIYHO YCTaHaBNMBAETCS
bonee ANUTENbHbLIN CPOK rapaHTUN,



NHpunbmpayus u
JKCcQQUJIbMpPpauUuus
[TpOHUKHOBEHME Hapy>XHOro BO3dyXa BHYTPb
NoMeLeHN Ha3biBaeTCs
UHUNIbMpayueu, a BbIXxo Bo3ayxa 13
MOMELLEHNS HapY.
AKchunbmpayue




EcTecTBEeHHasA BeHTUNAUUSA

co3gaeTtcs 6e3 NpUMeHEHNsI BEHTUNATOPOB U
NPOUCXOAUT BCNeACTBUE eCTECTBEHHbIX
doaKTOpPOB:

* BCIIEACTBME PA3HOCTU TEMNepaTyp YIMYHOro
BO34yXa 1 B MOMELLEHWNW;

* OT PA3HOCTN AaBNEHNN «BO3OYLUHOro cTonbta»
MeXay HUXKHUM YPOBHEM (NOMeLLeHNneM) u
BEPXHUM YPOBHEM (BbITSAXXHbLIM YCTPOUCTBOM,
YCTaHOBJ1IEHHbIM Ha KpOBJie 30aHus);

* B pe3ynbraTe BO3OenNCTBUS BETPOBOIO
nasneHus.



EcTecTBeHHasa BeHTUNAUUA

HanpasneHue
RBWXEHUA| BEPTUKANLHOE

BO3AyXa:

ZU

« [1BMXXeHune BO3ayxa B NOMELLEHUAX U 34aHNAX NPU MOTHOCTH

OTXO,EI,FI Llero Bosayxa 6osbLue NIOTHOCTY HapY»KHOro BO3ayXa
a5 > Pay: AU — HapyXkHbIN BO3AYX, AB — BbITsXKHOW
(yXO,EI,FILLI,VIVI) BO34YyX, ZU — NPUTOYHbLIN BO3AYyX, FO —
yOoansiemMblin (COpoCHOW) BO3AYX.



HanpaBneHne NOTOKOB B
KBapTUpe
‘ l: [ I 1 11
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Puc. 1. Cuend BEHMTNNARMOIa s NOTOKCE S
KO T e
> ORI BOIRYX
BOINYX NOCOTEKCS B4R M3 XMILOC KOASHOT
BC BCNCm CrOTeNsHE© MCane LL| S+
— BLITRNHOM BO3AYX




ObTekaHne 30aHnst BETPOM
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EcTecTBeHHass BeHTUNAUUSA

/ T \

|

HaseTpeHHas CTopoHa \ Hanpasnenue ABMXEHK BO3LYXa: MogserpeHHas CTopoHa

Cﬁ>®} —* —

(nognop) FOPU30HTANbHOE (noacoc)

« CoOTHOLLEHMS OaBreHui ¢ y4eToM nnaxHa
pPacnonoXXeHns 30aHns U NPOXOASLLEro BHYTPU HEro
BO3YLLUHOIo NOTOKa

¢ © CTOPOHA U30bITOYHOrO AaBIIEHUS: XWUMble KOMHaTbI;
* O-CTOpOHa paspeXeHUst: CaHy3rbl, KyXHU



EcTecTBeHHass BeHTUNAUUSA




JlocTOMHCTBA ecTeCTBEHHOM
BeHTUNALUMA:

e NeLleBU3HA;
* MPOCTOTA MOHTAX3;
* NONrOBEYHOCTb;

* HaeXXHOCTb.



Aspauyus

OauH 13 BUOoB OpraHnM3oBaHHOIMO eCTeCTBEHHOIO
BO34VX00OMeHa NoOMeELLIEHNN
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Cxema aspauyuu uexa 1— rpoem rnepsoao spyca, 2— rpoem 8mopo2o spyca; 3—
8bIMSI>KHOU MpPoem

A3paLus NPUMEHSIETCS ANA BEHTUNALUK NOMELLEHUI C BOMbLLUMM BblAENeHnem
TennoThl.
AspaLuus oCcyLLEeCTBNAETCA Yepes crneumanbHo NpeayCMOTPEHHbIE NMPOEKTOM

peryrimpyemMble OTBEPCTUA B HAPYXHbIX OrpaxgeHndax ¢ ncrnoJjib3o0BaHMEM
rPaBmTauMOHHbLIX CUJT U BETPA.



Aspayus
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e S - i r1€ p, — IUIOTHOCTb HAPYXKHOTO BO3/YXa, KI/M”; Pey —
.é"! IJIOTHOCTh BO3/lyXa MOMEILICHUS, Kkr/m>; h — paccTosiHue
a 110 BEPTHKAJIM OT IICHTPA IMPHUTOYHOTO MpoeMa J0 ICHTPa
/‘, """""""" ~ BBITSDKHOTO, M; @ — YCKOpEHHE CBOOOIHOIO TaiCHUS,
paBHoe 9,81 m/c?.

* HwXe NNOCKOCTU paBHbLIX OaBMEeHNN CyLLLEeCTBYET
paspexeHne, YTo 00YyCrNoBNMBAET NPUTOK HAPYXKHOIO
BO3yXa, a BbllLle — HEKOTOPOE N30LITOYHOE AaBfieHMe, 3a
CYET KOTOPOro HarpeTbiv BO3AyX yOansaeTcs Hapyxy.
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Aspauus

I Baoog
Fimeem A7

EcTecTBeHHas BeHTUNAUUA C MOMOLLbIO
perynmpyembiXx OTBEpPCTUN (MpOemMoB) B
NPOTUBOMNONOXHbIX CTOPOHAX NOMELLEHUA.




[1o HA3Ha4YeHuto
BEHTUNAUMOHHbIE CUCTEMDI

npnTounLAOAPASAENSIOTCA:

*BbITS)XHbIE;

*MMPUTOYHO-BbITAXXHbIE;

*aBapUnNHbIE;

*MECTHbIE (MPUTOYHbIE U BbITAXHbIE);
*rMPOTUBOAbIMHbIE;
*acCnupaunoHHbIE;
*MTHEBMOTPAHCMOPT



Buabl BEHTUNALUN

Oouwe oo MeHHaa BEHTHAIUMA

MecTHaga BeHTHNIUMA




MecTHasa BbITA)KHa4




IlpumoyYyHoO-ebIMSsI)XHas

DALllTIAmnaliiaa

T ynAnseMbii n3
Nl  MOMELEHMS BO3AYX
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NOCTYNAIOWWIA B
MOMELEHUE CBEXWI

SO (1009%)

BeHTuUnaums c NMPUTOKOM A BbITAXXKOW OAMHAKOBOIO
KOJ1in4eCcTBa BO34YyXa



IlpumoyYyHoO-ebIMSsI)XHas
BEHTUNALUA




[lp HeobXoOMMOCTM oOpraHmM3auum BEHTUNSUUMW  BCEro
NOMeLLEHNA unn pabovyen 30HbI, KOorga HEIKOHOMUYHO YynaB
nuBaTb BpedHble BELWECTBA, pacrnpoCcTpaHAlLWMecs no BCEMY
NOMELLEHNIO (JINTENHBIE LEXWN, CBAPOYHbIE C HEMOCTOSIHHbLIMU
MecTaMu CBapKu), yCTpamBaloT OOLEeO0OMEHHY0 BEHTUNALMUIO.



lflpumoyYyHo-peyupKynayuoHHas
eeHmusnayus

D, 3ABMPAEMbIA U3
MNOMELLEHMA
| TENNbIK BO3AYX

3ABMPAEMBIN C YNULbI CMELWAHHBIN YMACTUYHO HATPETBIM 4O HYKHOW TEMNEPATYPHI
CBEXWI BO3AYX HATPETHIM BO3AYX TENNbLIA BO3AYX NOAAETCA B NOMELWEHWE

Bo3aoyx nogaetcsa ¢ YacTU4YHbIM 3aD0POM HapPY»KHOIO
BO34dyXa U YaCcTU4YHbIM NoaMeLLMBaHUEM BO3yXa U3
NoMeLLEeHNs



BeHmunsiyusi ¢ nonTHOMU
01-Y0171aY aVasL-1R17.T-Y"

JABMPAEMbBIA U3
NOMEUIEHKA
TENNbIA BO3AYX

<fr=

H  NOMABAEMBIN B
NOMELIEHWE TENNHIA
OTOUNBTPOBAHHBINA
BO3AYX

Becb 3abnpaembivi U3 NOMELLEHNN BO3OYX (PUNbTPYyeTCS
N nogaetcsi obpaTHO B NOMELLEHUS



[IpuTOUHBIE YCTAHOBKH MOXKHO Pa3AeiiuTh.

1. To 200-3000 M>/4 - MUHUTIPUTOYHBIE
YCTAHOBKH;
6omee 3000 M>/4 - IIEHTpaIbHBIE TIPUTOYHBIE
YCTAHOBKH;
2. Ilo Tuny HarpeBarelis:
*C DJIIEKTPUYECKUM KAJIOPpUDEPOM;
*C BOJSHBIM KaJiopudepom;
*[10 pacxojly BO3ayXa:
3. I1o KOHCTPYKTHBHOMY HCIIOJTHEHUIO:
* VISl BEPTUKAIIBHOTO MOHTAXA;
*JJIS TOPU30HTAIbHOIO MOHTAXa;
*YHUBEPCAJIbHBIE.



MecTHass BEeHTUNAUUS
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YaoaneHue 3arpsi3HEHHOro Bo3ayxa
HENocpeacTBEHHO OT UCTOYHMKOB BPeOHbIX
BblAENEHNW UK Nodayn Bo3ayxa B
onpeaesrieHHyo 4YacTb NOMELLEHUSA UMK K pabodnm
MeCcTaM Ha3blBaeTCa MeCTHOU BeHTUNsALUnen.




MecTHass BeHTUNAUUS




MecTHass BeHTUNAUUS




BO3AYLWHbIN AYUI
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bopToBbLIE OTCOCHI

BapuaHTbl ycTponcTBa 60pTOBbIX
OTCOCOB



MecTHas NMPUTOYHO-BbITAXHAA BEHTUITALNA
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6 - bBB ¢ ppoHTanbHOM 3aBECOU N OTCOCOM 4Yepes
nepdopnpo-BaHHY CTONELUHNLY CTONa;

B - bBB ¢ dbpoHTansLHoM n 6okoBbIMKU 3aBecaMmun, DOKOBbLIM
OTCOCOM M OTCOCOM 4Yepes nepdpopmnpoBaHHYIO
CTONeLIHnUYy cTona.
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ABapunHas BeHTUNALUUS

Cnyxut ansa ObICTPOro yaaneHust U3
MOMELLIEHUSI NP aBapUM TOKCUYHbIX BELLECTB
N1 B3pbIBOOMACHOM CMECH ra3oB 1 Bo3ayxa



NMPOTUBOObIMHAA
BEHTUNALUA

3agada npoTUBOAbIMHOW BEHTUNSALUM
COCTOWUT B TOM, YTOObI yOanuTb U3 30aHns
NpoayKTbl CropaHus Ansi 6esonacHom
9BaKyaLun nepcoHana.

EBponerickne HopMbl 1 NpaBuna opraHM3auum BEHTUNALNK
AblMoydaneHus



BO3HWMKHOBEHKE NOXapa U ero
pacnpocTpaHeHne BO3MOXHO NPu Hann4nu:

 [Ooptovero martepuana;

* /IcTouHMKa BocnnamMmeHeHnsa JoCcTaToOuHOU
MOLLHOCTW

« Okncnurtens.




Pa3BuTne noxapa mMoXXHo pasagenmTb Ha
cnepyrowme dasbl:

« Paza BO3ropaHus;
 [locnepgyowaqa asa TneHus;

 BocnnameHeHue (pe3knmn nepexon ot
TNEHUA K aKTUBHOMY FrOPEHUIO B 30HE
BO3ropaHus);

» ®asa nepexoga K nosiHoMmacLuTabHoMmy
noxapy;

« 3aBepLuatoulas gpasa oCTbIBaHUS



ALBIMOOBPAIOBAHME M POCT TEMNEPATYPHI
NPU OTCYTCTEBMM NPOTHBOALIMHON BEHTHUNRALLAM




[Toxap

[1pn ropeHnn obpasyroTcs
3Ha4YMNTENbHbIE KONMNMYecTBa
NPOAYKTOB CropaHuga (OKMUCoB),
OblMa 1 TENNOBOU 3HEPTUMN,
KOTOpbIe CcKannmBaloTCA noa
KpbILLEen 3gaHns u
PACNPOCTPAHAIOTCA KakK B
rOPU30OHTaNIbHOM, TaK U B
BEPTUKANbHOM HamnpaBreHUsIX.



|EI,I/IHaMI/IKa CKOMJreHmn4d gbiMa
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Mpw OTCYTCTEAM NPOTHBOAKMNONR B

Mpr HANMYUKH NPOTHBOALIMHON BEHTHARLNM t



& Llenu npoTHBONOXapPHOW 3aLUMTh

AxTwenoc Naccramoe BonTmnsums 30w Noxarmsaunn
CNACONNE CRACONNe POXAPa NOXADA

Uens 33upere - Uons Jaupern - Ueas daugnrw
CNACOMA0 MOADON: OXPans Opymindues JBULAT S MM yuec Ted

YABNOHNO AMM3 COXAPANOMMND 20 0MHN
C MYTOHR D0axy Fuimm " Or0 COASPMMT D



JTanbl pacyeTa:

*OnpepeneHune TeNsI0BOW Harpy3Ku npu noxape B
paccMmaTpuBaeMoM NOMELLEHNN U paCcCHETHON TEMNOBOM
Harpy3sKu;

OnpepeneHne TpedbyemMoun KpaTHOCTHU
BO34yXOO0OMeHa;

OnpeneneHne TemnepaTtypbl ra3ooopa3HbIX
NPOAYKTOB cropaHus. Ecnv nonydyeHHaqa temneparypa
boriee YyemM Ha 5 % npeBbILLIAEeT MakCUMarnbHO
O0NYCTUMYIO NSt BEHTUNATOPA, MOXHO YBESTNYUTL
KpaTHOCTb TennioobmeHa nnn obecnevnTb
noaMeLLInBaHMUE XOrI04HOro Bo3ayxa Yepes 00BOAHYIO
NNHUIO;

 OnpepeneHue noacoca Bo3ayxa 4epes HensoTHOCTMU
n Tpebyemoro oduero pacxopaa.

 OnpepeneHue CyMMapHbIX NOTepb AaBIEHUA B
CUCTEME;

* BbIOOp BeHTUNATOpPA.



Mepbl NOBbILLEHUNA HAAEXKHOCTH

1. MNornowieHne nnmn oTeoA TENNOThI (NPW BbICOKOW TemMNnepaType) Ha
MeCTe YCTaHOBKWN BEHTUNATOPA;

2) NMoabop napameTpoB NnepeaaToYHbIX 3NIEMEHTOB NPUBOAA B
COOTBETCTBUM C OXKMAAEMOW BbICOKOW TEMMEPATYPON B MOMELLIEHUM,
rae yCTaHOBIEH BEHTUIATOP;

3) ObecneveHne noaBoga 3NEKTPOIHEPTUN OT MCTOYHUKA NMUTAHNSA 0
BEHTUNATOPA, T.€. 3alUnTa MEKTPONPOBOAKM NyTEM NMPOKNaaKu ee
BHE NOMELLEHUS, NPU BO3MOXHOCTU — B 3alUMTHOW TPybKe Ha
KPOHLUTENHAX.

4) YcTtaHOBKa pacnpenenutenbHoro wkada anga AbiIMoBOro
BEHTUNATOPA BHE NOXapoonacHbIX NN HETEPMOCTOUKNX
nomeLwleHnn. PacnpenenuntenbHble WKadgbl He OOSKHbI
MOHTUPOBATbLCHA Ha CTEHaX NoXapoonacHbIX NOMELLEHU HU BHYTPU,
HU CHapYyXW.

5) Kpome Toro, He crniegyeT yCTaHaBNMMBAaTb BbIKNKOYaTENN ObIMOBbIX
BEHTUNATOPOB, YTOOLI NPEAOTBPATUTb X HECAHKLIMOHMPOBAHHOE
BbIKJTHOYEHUE;



TpybonpoBOAHbIN TPAHCMOPT

TpybonpoBOAHbLIM TPAHCNOPT LLUMPOKO
Mcnonb3yeTcya Angd TpaHCcnopTUupoBaHUA
CbINy4YnX U NbiNeBUOHbLIX IPY30B B CMECH
C XXUOKOCTbIO (MysIbnornpoeoosbl) Nnn
ra3om (MHesmMompaHcriopm).

[locTaToO4YHO LLUMPOKO N3BECTHO
NCrofib30BaHMe TpyobonpoBOAHOro
TpaHcnopTa And nepemMeLleHns
Pa3NnU4YHbIX FPY30B B crneynanbHbIX
Kancynax (MHeBMornouTa).



[THeBMOTpPaHCNOPT C OCYLLUKOM BO3ayXa

rI/IFpOCKOI'II/I‘-IHbIe MaTtepuaribl U NOPOLWKK, nornowiad siary, Ha4MHakoT
cnnnatbCAa U HannnaTb Ha BHYTPEHHUE NMOBEPXHOCTN NMHEBMOMNMPOBOAOB.



CxeMbl peLueHnn

[3amunyroe apocrpascrao

1. 3aKkpbiTasa cuctema
(PeunpKkynsaumsa Bo3ayxa) ABnseTcs
onTUMarbHbIM peLleHnemM ans
O6onbLUMHCTBA 3a4a4, CBA3aHHbIX C
OCYLLIKOW BO3ayXa.

2. OTKpbITasa cuctema (ocyLueHue
Hapy>XHOro Bo3ayxa v nogada ero B
nomMeLleHne) ncnonb3yeTcs Toraa, korga
HEBO3MOXXHO MPUMEHEHNE 3aKPbITON
CUCTEMBI.



HeobxoanMoCTb B OTKPbITON CUCTEME MOXKET
6bITb NPOAMKTOBAHA CneayoWwuMm
obcToATeNnbCTBAMM:

1. MoBbILLWEHHOW 3aMNbIIEHHOCTbIO MOMELLEHMUS
2. Hannumnem BpeaHbIX ra3os/napos B
NoOMeLEHNN

3. HeobxoaumocTtblo obecneveHns noanopa
BO3yXa B MOMeLLeHNN

4. TpyaHocTaMu ¢ obecnevyeHnem
PELMPKYSALUMM BO3AYXa

5. 3anNpeToM Ha CMeLllnBaHMe BO3ayXa
PELMPKYNALNK



CxeMbl pelueHun
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3. OTKpbITaa cucreMma c
npeaBapuTesibHbIM OXJIAXXKAEHUEM 4. 3aKpbIiTas cucTema c

BO3AyXxa. HacTto onTMMasbHoe noamMellnBaHMeM Hapy»KHOro
peLleHne 3aK/I4aeTcs B BO3AyXa NnpuMeHsaeTcs npu
KOMOMHMPOBAHUM ABYX METOAOB HEeobXoaMMOCTN BEHTUMNALIUN

OCYLIKV BO3/lyXa - KOHAEHCALMOHHOTO N nomeLLeHus 1/UMv ANst CO30aHMS
afCcopbLMOHHOrO. M36LITOYHOIO AaBneHus (noanopa).



MpuHUMn paboTbl ocylwnTenen Munters

Cyxou 8030yx

OcywaembI# BO3ayX ﬁf’ »

s,
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[(NaBHbIM 3/IEMEHTOM OCyLUUTENEN
Munters aBnseTca poTop, UMELLMM
COTOBYIO CTPYKTYpY, 6narogaps yemy
aocturaetcs 6onbluas nnowaab
KOHTaKTa NOBEPXHOCTU C BO3QYXOM.
MaTepuan potopa 0bpaboTtaH 0cobbiM
COCTaBOM, HanpuMep, Ha OCHOBE
e \ =T cUnmKarens.

Oxxnaaembin CPOK 3KCNyaTauum
poTOpa cocTtasngeT 15 ner.

PoToP MERNEHHO

B oTnuyne ot ocywmtenemn KoHOeHCaLMOHHOIO (pedpuxepaTopHOro)
TMNa, aacopOUMOHHbIE OCYLLIMTENN paboTatloT Npu Nobbix TeMnepaTypax
N YPOBHSIX BNAXXHOCTM BO3ayXa. Takme ocylumTenu, npu Heob6xoanmMocTH,
MOryT obecneumBaTtb BO34yX C TOMKOW pockl -50°C 1 HUXe.



Cxema ocywuntena MyHTepa




Cuctembl mMHeemMompaHcrnopma

Cuctembl NHEBMOTpaHcnopTta, npeaHa3Ha4YeHHble
Ons  TpaHCNoOpTUPOBaAHUSI  CbINy4Ynx  MaTepuanos,
ObIBaloOT:

e HarHetaTtenbHbIMU,
e BCacbIBaOLWMMM
e HarHertartenbHO-BCaCbIBaOLLMMW.



HanopHble yctaHoBku TITH

3 ByHKkepa maTepuan Yepes LWn30B80M 3aTBOP
NOCTynaeT B MaTepmanonpoBo rae noaxsaTblBaeTcH
NOTOKOM BO34yXa, HAarHETaeMOro BEHTUATOPOM, U
TPaHCNOPTUPYETCH K MECTY BbIrPY3KN.



BcacbiBarolwe-HanopHble YCTAaHOBKM
TrNBH

C BcacblBaloWen CTOPOHbl CMeCb BO34yXa C MaTepuanom
noAaeTcs B LUMKNOH. B uMknoHe cbiny4ynin maTtepmnan oTaenseTcs u
yepe3 LWWIJIO30BOM  3aTBOp MOCTyMaeT B  3XKeEKTop, rae
NOAXBaTbIBAETCSA BO3YXOM HArHeTatouwlel 4acTu CUCTEMbI M MO
3epHOMNpPOBOAY, COCTOSILLEMY M3 TUOKUX W XKECTKMUX Y4acTKOB,
NOCTYMNAET K MECTY BbIrPY3KHU.



[ Ipmepbl nCNonNb30BaHUA

TpaHcnopTnpoBKa
3epHa
N3 BaroHOB Ha cyaa.

TpaHcnopTMpoBKa 3epHa U3
3epHOXpaHunuLla B MaLlnHYy.



Acniupauusi

[na yopaneHus n otcoca Nbinu,
obpasytoLencst B npon3BoACTBEHHbIX
npoLeccax, ycTpanBarT CUCTEMY
BEHTUNALUMU, HA3bIBAEMYIO acrniupayued.

Acnupauus noapasaengaeTrcs Ha
NHAMBUOYaNbHYO, KOrga KaXAabl CTaHOK 1IN
paboyee MEeCTO nMmeeT OTOENbHYIO0
acrnmpaunoHHYIO YCTaHOBKY, N LIEHTPanbHYIo,
Korga YycTtaHoBKa obcnyxuBaeTr  rpynny
CTaHKOB U pabo4ymx MecT.



Acnu Da u,q

\\\\\ \\\ i
§§;§\\§\§\§§ L 'nr ////_/

—-—— - ——
5_-'0-

o BE S
’TQ,'l

~ - ‘\ .
. . .-- -y 2 :{ﬁ_\\»»
S . — ’
—1_  — L 'L "
" :




Acniupauyusi




Acniupauyus




Acniupauyus

NbITEOTCOC OAHOMECTHbIU PO — 1 MbIIEOTCOC LWUECTUMECTHbIN PO - 6



Acniupauyusi
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Buabl BEHTUNAUUU

Buaw BEHTUAALMA

4

BeHTHNALMS
110 NDUHLMAMY BLTECHEHWR

AN

Benrunauus

(cuemauuu%

AN

MIpAMOTOYHARA BEHTUAALMA NPH

AnamerpansHas
nouomungggxeuﬂm"ggggmm BEHTHMMLMA

Pag
(ueHTpobexHan)
BEHTUNALMA

HaJbHas

N\

BeHTHARUMA
OTOYEHHOM

0AdYed Bo3AyXa

Bemunaum C 3aKpyuHBa-
foTOKa
Ha cmpoue BCACHIBAHNS




BeHTUNAUNSA BbITECHEHUEM
)

3akno4yaeTcsl B UICNOMb30BaHUM eCTECTBEHHbIX KOHBEKTUBHbIX NMOTOKOB,
BOCXOASLLMNX OT TEMNOBbIX UICTOYHMKOB B MOMeLLeHUn. YucTbiin, crerka
NpoxnaaHbI BO3AYX NOAAETCH B HMXKHIOK 30HY NOMELLEHUS C Marion
CKOPOCTbIO U 3aTannmMBaeT pabo4yto 30HY, BbITECHSAS HarpeThbIi
3arpsi3HEHHbI BO3yX B BEPXHIOO 30HY, B pe3yrbraTte Yero B3BeLLEHHbIe
B BO3yXe BpeaHOCTN 6rnaronony4yHo nokuaaT BEHTUNMpyemble
NMOMeLLIEHNS Yepes BbITSXKHbIE YCTPONCTBA



Bo3aMoXkHble crnocobbl nogayu
BO3yXa B NOMELLEHUS

T\\s :.%J‘“’ =D E‘“‘"“

| S |
MpaMOTOYHAA BEHTUAALMUS BeHTunayua MNopava csexero BO3Ayxa
C NPOTUBONONOXHBIX CTOPOH C COCPEROTOYEHHON yepe3 nNephopPUPOBAHHLIN
noaayen Bo3ayxa nOTONOK
P - )
M--—-<xﬂ -
| 27 ,
/ —_—— ._':/1—3 ,/
Cryneuqamu 0TBOA Mopa4a BO3ayxa Mopaya ceexero Bo3Ayxa

orpaborasiiero BO3Ayxa, HaNnPUMEP  yepesa CTyNeHW, OTBOA - 4epe3  4epe3 OKHO MOCPEeACTBOM
B NEKUWOHHOM 3ane nepcbopupoaauuuu NOTONOK  3XEKUMOHHOrO A0BOAYMKA



BeHTUNAUUA meToaoOM
pa3baBrieHus

BeHTnnsuua metogom pasdasneHus (Unu
obOLeobMeHHas NpUToYHast BEHTUNALMA UM
BEHTUNSALUMA COCPedoTOMEHHOM nogaden cTpym)
npeanonaraeT nogadvy B nomMelleHne ogHoun unu
HECKOJSTbKMX BO3AYLLUHbLIX CTPYMN BHE pabo4ven 30HbI.




BeHTHISAIMA MeTOAOM pa3daBjIeHUA
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[BmxeHMe BO3Oyxa, CO34aHHOEe CTpyen, npuBoaUT K ObICTpoMy
PacnpoOCTPaHEHUIO MPUTOYHOrO BO3A4yXa MO BCEMY MOMELLEHUIO, YTO
obecrnevymBaer:

‘rnpouncxoanT pa36aBneHV|e BpeaHbIX BblOENeHnmn NMPUNTOYHbIM BO34YyXOM,;,

*BpeHble BblaerneHns paBHOMEPHO pacnpeaensaoTcs No Bcemy
MOMELLEHUIO;

spacnpeneneHne TemnepaTypbl OkasbiBaeTCA CPABHUTEMNBHO
PaBHOMEPHbIM MO BCEMY MOMELLEHUIO.

N



BeHTUNAUMA metToaooM
pa3baBrieHus

C nosuuumu d9poaAnHaMMKN aToT B4
BEHTUNALUNWN OEJTNTCA HA BAPUAHTDI:

1. N3oTepmmnyeckne cBobogHbIe CTPym
BO3yXa.

2. Hensotepmuyeckas ctpysa Bo3gyxa.



N3oTepmunyeckmne cesoboaHble CTpym
BO3ayXxa

PaccmaTpuBaloTcs 1 paccuymTaloTcs
criegyloLme nokasatenu:

* 1.1 Yron paclwimpeHua cTtpymu

e 1.2 3ddekT KoaHab!.

* 1.3 JanbHOOOWHOCTL BO34YLLUHOW CTPYMW.
* 1.4 MakcumanbHas gnnHa cTpyu



1.1 Yron paclimpeHus CTpym

Bos3gywHas cTpys, obpasoBaHHasi BO34yXOM C KOMHaTHOW
TemMneparypou, nocTynaroLwmnm B NoMeLLeHNE Yepes OTBEPCTHE,
Ha3blBaeTca cBOOOAHOW N30TEPMNYECKOU CTPYEN.

BO3,EI,yLIJHaFI CTpyA (*)aKTI/IL-IeCKI/I COCTOUT U3 NATU 30H, KaXKOaA U3 KOTOPbIX UMEET
CBOU XapaKTEPUCTUKN NOTOKaA.



1.1 Yron pacwimnpeHusi CTpyu

Ha yron pacmmupenusi ctpyu BiauseT (GopMa M KOJIMYECTBO OTBEPCTHUH, a
TAK)XE€ TEOMETPHUs TMOMENICHUA. YIoJ PacCIIMpPEeHUs MOKHO HCKYCCTBEHHO
YBEJIMUATh C TIOMOIIBIO HACAJKA C JIONMATKAMU WJIM  JPYIroro
BO3yXOPaCIPEIEIUTENSA, OAHAKO HA CPABHUTEIBHO KOPOTKOM PACCTOSSHUU OT
OTBEPCTHUS BO3AYUIHBIN IMOTOK BCE PABHO MPEBPAIIACTCA B CTPYH YKa3aHHOIO
BBIIIIE THIA C YIJIOM pacimmpenus 20°-24°.
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Ecay mpuTodHOE OTBEPCTHE PACIOIOKEHO PSJAOM C TMOBEPXHOCTHIO
OTpaXKJICHUS, CTPYS] HACTUIAETCS Ha 3TY MOBEPXHOCT.

Takue cTpyr Ha3bpIBAIOTCS HACTWIAIOIIMMUCS WA MOJIYyOIPaHUYCHHBIMH.
Oddext Koanpl MOKHO HUCTIOIB30BATh JIJIs MOJIa4M XOJ0HOTO BO3yXa B
MOMEIIIEHHWE BJIOJb IIOTOJIKA, OTKyJa MPUTOYHBIM BO3JyX 3aTeMm
ONyCKaeTCsl B pab0vyIo 30HY.



[anbHOOOWMHOCTL BO3AYLLIHON CTPYW

B katanorax Ha Bo3gyxopacnpenenutenn 4acto YyKas3blBaeTcs
OnnHa MPUTOYHOW CTpyn. OTO pacCTosHWMe A0 TOM  TOMKU
BO34YLLHOro NOTOKa, rae oceBas CKOPOCTb CTPyM YMeHbLuaeTcs 40
OrOBOPEHHOro 3Ha4vyeHud. Kak npaBuno, B KadvecTBe TaKou
XapaKTepUCTUKN NCNOMb3YeTCs BENMYNHA X, ,, T.€. paccTosHue Ao
TOYKWN, rOe oceBasi CKOPOCTb CTPYM nagaeT Ao 3HayveHua 0,2 m/c.



MakcumanbHaga gnmHa cTpym

XN.!M

Baxuyro ponb urpaet dhopma nomenieHus. Eciau momnepedyHoe cedeHue CTpyHu
nocturaet 40% OT MONEPEYHOro CEYCHUsI MOMEIIEHUS, PKEKIUSI BHYTPEHHETO
BO3AyXa IPEKpaIlaeTcs. DTO O3HAYAE€T, YTO MOTOK HE IPOHUKAET Ha BCIHO
r1youny nomenieHus. OH pa3BoOpavyruBaeTCs, U B BUJE 00PaTHOTO MOTOKA YXOJIUT
TyJa, TJI€ BO3JyX MOJICaChIBaeTCs MPUTOYHOU cTpyel. IIpu sTom yBenuueHue
Ha4aJIbHOW CKOPOCTH CTPYH HE MOMOTaeT YBEIWYUTh €€ JJIMHY (M IIyOuHYy
IIPOHMKHOBEHUS TMOTOKA), a IIPUBOAUT TONHKO K BO3PACTaHHUIO CKOPOCTH
JIBW)KCHUS BO3/TyXa B MPUTOYHOM CTPyE 1 B IOMEIICHUHU.



Heunsorepmuyeckas ctpys

BO34YyXa

Touka oTpbiBa

[Mpn HEN3OTEPMUYECKUX YCINOBUSAX XapaKkTep npouecca
YCIOXXHSIETCS, TaK Kak TeMnepaTtypHble BO3AeNCTBUS
Ha CTPYIO OTKITOHSIIOT €€ BHU3



Heunsotepmunyeckas ctpys
BO34yXa

[Tpy nogaye B nomeLLeHWe XONOAHOMO BO34yXa OYeHb BbIroO4HO MCnonb3oBaTh ekt
KoaHap!:

*OHa nyulle cMeLUnBaeTCs C BHYTPEHHUM BO3OYXOM;

[logbem Temnepatypbl NPOUCXOAMT PaHbLLe, YEM NOTOK AOCTUraeT paboyen 30HbI.
‘Hactunarowasncsa cTpys He Tak ObICTPO TOHET B OKpYXKalolem TENIOM BO3OyXe W
rnyGxe NPOHWKAET B MOMELLEHME;

[Mpn Nnogayve XonoaHOro BO3ayxa BAOMb NOTOMKA O4YeHb BaXXHO obecneyunTb
[OCTaTOYHO BbICOKYI Ha4anbHYK CKOPOCTb, MHa4Ye CTpys He Oyaet
HacTunartbcd. B niobom cnyyae, Ha onpeaeneHHoOM PacCTOSHUM OT NPUTOYHOTO
OTBEPCTUS NMOTOK OTPbLIBAETCHA OT MOTOSIKA U OMYCKaeTCsi BHUS.



HeunsorepmMmuyeckas ctpys
Bo3ayxa

OueBMOHO, 4YTO €Cnn OTPbIB MPOM3OMNOET CRULLKOM
BbICTPO, CTPYSA MOXKET NonacTb B pabo4vyto 30HY.

Ecnu oTpblB NpoM3onaeT paHblle, TO BbICOKAs CKOPOCTb
CTPyU WU pasHOCTb  TemnepaTtyp  npumBeayt K
BO3HMKHOBEHWKD CKBO3HSIKOB.




Bo3aylwHble n BO3AYLUHO-
TensfioBblie 3aBecChl

Bo nsbexaHune nonagaHus B XonogHoe BpeMs roaa; Hapy»KHoro
BO3yXa BHYTPb NOMELLEHNS Yepe3 BOpOTa UK ABepHble NpoeMbl B
MPOMBbILLNIEHHbIX U rPaXXJaHCKMUX 3AaHUAX YCTpanBaloT BO3AYLUHbIEe U
BO3A4YLLUHO-TENNOBbIe 3aBeChl, B KOTOPbIX HAPYXXHbIA BO3AYX,
npe)ae Yem nonacTtb B nomemeHme nonorpeBaeTc;l
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Bo3ayuwHble n BO3AYLUHO-
TensfioBblie 3aBecChl
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Bo3ayuwHbIe U BO3AYLLHO-
TenrnoBble 3aBecChl




CucrtemMbl yTunusauumm Tenna
(PekynepaTtophbil)

3UMOW, NMPUXOANTCH NogorpeBaThb NOCTyNaoLWnm
B NOMELLEHUSI CBEXNIN BO3OYX OT OTpULLaTENbHbIX
Temnepatyp (Hanpumep - 50° C) go Tpebyemorn
(Hanpumep +20° C).

B pesynbrarte pacxon sHeprum Ha Harpes
BO3ayxa byaeT o4eHb 60nbLIMM, YTO 3HAYUTENBHO
OoTpaXkaeTcsl Ha CTOMMOCTU 3KcnnyaTaumMnm CUCTEMBI
BEHTUNSALNN.

CucTtembl pekynepauum no3BonsoT CHU3UTb
SKcnnyaTaunoHHbIEe pacxo Ha HarpeB Bo3ayxa 3a
cyet Tennoytunusauum Ha 30-80%.



CucTtemMbl BEHTUNALMKU C peKkynepaumnen
Tenna (ytunusauueun tenna) gendr Ha
CUCTEMBbI, UCMONb3YIOLME:

*nepeKkpecTHOTOUYHbIEe (peKynepaTUBHbLIe)
Tenfoo0OMEeHHUKMU;

*BpaLlatoLmnecs (pereHepaTmBHbIE) TENNTOOOMEHHUKN;
*cUCTEMA C NPOMEXYTOYHbIM TEMNITOHOCUTENEM,
cocToslast U3 AByx TenyI000MeEHHMNKOB;
*BEHTUNATOPLI- peKynepaTopbl



1HHEPECKPECMHOMOYHbIN

mMensIooOMeHHUK (NNacTUHYaTbIN
nekvnenaTon)

HAIPETHIA
NPUTOYHLIA
BO3AYX

XONOAHBIA
BO3AVX
NPUTOKA

TENNBIKA
BO3AVX
BHTAXKM

B cBSI3n C BO3MOXHOCTbK KOHOeHcauuu Bnaru wu3
yaansiemoro BO34yXa, 3a  TeNnNOOOMEHHMKOM
YyCTaHOBIIEH cenapaTtop CO CIMBHLIM MOAAOHOM U
OTBOAOM KOHOeHcaTa Yyepes3 CUPOH.



BpawjatoLmmncst TennooodMeHHUK
(bapabaHHbIN pekynepaTop)

XONOAHbIA
APy pOT NPUTOMHbIA
g BO3/¥X
el
R
o WV
HATPETbIA _
NPUTONHbDIA
BO3AYX

/ TENNBIA BO3AYX
BbITHAXKH

BpaLluatoLmecs TennoodMeHHNKU MMEKOT CaMyIo
BbICOKYI 3(PJEKTUBHOCTb YTUNMM3aunm tTenna - oo
80%!



Cucrtema c NpoMeXXyTOYHbIM
TennoHoCcUTeneMm (pekynepartop c
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O PEKTUBHOCTb pekynepaummn tenna goxogut go 60%.

Takyto cxemy uenecoobpasHo NPUMEHATL B YCIOBUSIX, IOe
KOHCTPYKTUBHOE UCMNONHEHNE NPUTOYHO-BLITS)XHON BEHTUNSILUOHHOMN
YCTaHOBKM B BMAE 04HOro 6noka HeBO3MOXHO.

Hanpumep, B cny4dasix Kkorga He XxBaTaeT MecTa B BEHTUNSILUOHHOMN
Kamepe, NMMbo B NPON3BOACTBEHHbLIX NMOMELLEHUSIX IOe NPUTOK U BbITSXKA
OOMKHbI pacrnornaraTbCsl B pasHbIX MecTax.



BeHTUNATOPLI -
TennoyTunu3aTopbl

NpuroyHBLIA
BO3AYX

HATPETHIA TENNOM,
YTHARIMPOOD M
U3 BLITAMHOMO
Bo3Ayxa

HapyxHbIn
BO3aYyX
XONCAHLIA

Buitaxnon
BO3AyX
Tennuw

"\ Orcox 2a60pa | Orcex abopa /7
MAPYKHOro | BLITAXHOrO
sozayxa | sosayxa

S

Konbuyo
TENNOYTHNAMIATOPA
CMCHHOC

Yaanasemoin
BO3AYyX
OxnaxaesHuin Ha
BENUMUHY TEnna,
NEPENaHHOIo
NPUTOYHOMY BOAAYXY

CABOOHMBLIA CNUPANLHLIA
Kopnyc

B cnupanbHOM Kopnyce ¢ ABYMSl BcaCbIBalOLWMMM U OBYMS
BbINYCKHbIMU OTBEPCTUSAAMMU N PAaOOYMM KONIECOM U3 NOPUCTOro
MaTepuana ogHOBpeMeHHO NMPon3BOAUTCA NepeMeLleHMne HapyXHOro
BbITSXKHOrO Bo3ayxa u oomeH Tenna. Pabouyee koneco BeHTUNsATOopa
CNYXUT Npu 3ToM Ans nepenayuv tenna. KMNAQ rennoo6meHa He 3aBUCUT
OT pa3HuLUbI TeMneparyp.



MeToabl aHeprocoepexeHns B BEHTUNSALINUMN U
OTOMMNEHUM

Haunbornbluee aHeprocbepexeHne npu NnoMoLLm BEHTUMALNMN,

perynupyemoi no ypoBHI0 NOTpebHOCTH, obecrnevnBaeTcs B 30HaX,
B KOTOPbIX MOCTOSIHHO U3MEHSIETCS KONMYECTBO NtoAeN.

YCTOHOBKG KOHAMUMOHMPOBOHMA BOIRYXA

BeHTMnaumoHHbLIA — %
- i TRKHOM
203YX —r> ," C————{ = Buraxwo# so3ayx

Zuamn®T / \ Daruux CO, (ansTeproTHEHOE
R vy LoD 7 nonoxenue 2)
Normyecxoa cxema pe- ’ /
rynuposarna pacxono [N . . . - - X x
BEHTHNIAUMOHHOIO BO3-
AYXQ, OCHOBOHHOR HA

YPOBHE CONSPXAHMA
CO, (moxer Gems
BCTPO@MHO B CHCTEMY

Mpurounsf BO3aYX

a’ \ i
PerynMpOBaHMA C KO- ' Pounp Kynnuvzaon;uu: | /
Homafsepom) Yy \
' /
-“ {l
D . Aarumux CO, Konamumouupyemoe
(ansrepratmenoe nonoxenwe 1) nomewenne




MeToabl 3HeprocbepexeHus

OCHOBHbIMU NMPUMEPaAMMN TaKNX 30H B 34aHUMN MOTYT CIYXUTb
NEKUNOHHbIE ayanTopumn, KOHGEPEHL-3arbl, pecTopaHbl U
npeanpuaTna PO3HNYHOW TOProBNM.

[nsa cpaBHeHUs1 noTpebneHnsa aHeprun cuctemon OBK,
NCNOMb3YIOLWEN BEHTUNALNIO, PEFYNUPYEMYIO MO YPOBHIO
NOTPEBHOCTU, U ODOBIYHOM CUCTEMOW CYLLECTBYET MHOXECTBO

cLeHapues.
3 000
DCV
2 500 Pacxop Hopy>HOro sozayxa B cywecreytowei cucreme (2 550 sm?/u)
%’ == [pu pccnucanmuu (25 s»*/4 Ha yenoseka)
= 2000
=3
o' 1500
() < =,
= 1 000 /. }/ \\ -
=2
i
z 500
2 MpepnonaraeTca, yto KoHueHTpauua CO, so BHewHe R cpege
pasHc 400 nposmwunne
O T T T T T T T
8 @ 10 11 12 13 14 15

Bpema cytok



CucTtembl BO3OYLLHOIO
OTONJIEHUNA

Bo MHoOrmx Crtydadx CUCTeMbl BEHTUNTALUUN NCMOJIb3YHOT

Ons oTonneHns NoMeLLeHUn.
Takme cuctemMbl BEHTUNALUUM Ha3biBalOT 6030YWHbIM

omorIriJjieHuem.

CuctemMa BO3AYLUHOMO OTOMMAEHUA C HanpaBnsoWMMKU Comnmamu
npegHasHadeHa AN MOMELWEeHUWn ¢ KpyrnHorabapuTHbIM
obopygoBaHMEM, B KOTOPbIX OHa obecnedynmBaeT npakTUYEecKu
OesrpagueHTHoe pacrnpegeneHye Temnepatypbl  Bo3gyxa Mo
BbICOTE.



Cuncrtembl BO34YLLHOM




[Mpn TakoM nNogxoae ncyesaet NPOMEXYTOYHbIN TEMNOHOCUTENb-
BOAA, U NOSIBNSAETCH psAg NPEUMYLLECTB:

*OTCYTCTBYET camMa BO3MOXHOCTb "pPa3MoOpO3KN" CUCTEMDI;
*noBbllaeTca 3PPEKTUBHOCTL N, ECTECTBEHHO, CHMXAKOTCH
aKcnnyaTtauMoHHbIE pacxoabl Ha TENNOHOCUTENb;
‘ncye3alT HeobxoamMMbIe OMPECCOBKM TPybONpoBOAOB U
paguaTtopoB, 6anaHcupoBKa rmvapaBnUYecKOn CUCTEMBI,
BOOOMNOArOTOBKA M NMpoyee,

*CUCTEMA OTOMMEHNA CTaHOBUTCA COBCEM HEWHEePLMOHHOW
-eCTb BO3MOXHOCTb WM3MEHEeHUA TemMnepaTypbl BO3ayXa B
noMeLleHn B TedeHne nony4yaca.



PacyeTt pabo4yero BpeMeHu

OTO JaeT BO3MOXHOCTb pearibHOM 3KOHOMWMW: B OHEBHOE BpeEMS
MOXHO rnogaepxuBatb B OUCHbIX nomelleHunsix 20-22°C, a B
HOYHOE BpeMs N BoCcKpecHble aHn—10-16°C.

[laBaunte NpuUKUHEM.

B roay 365 aHen nnun 8760 yacos.

N3 Hux okosno 110 gHen (2640 yacoB) —nMpas3gHUKN UNn BbIXOAHbIE,
a B octaBLumxcsa 255 gHax okono 2550 yacos (no 10 B A4eHb) —3TO
HOYHOE BpPEMS.

Takum obpasom, n3 8760 4yacoB B rog okono 5200 yacoB—Bpewms,
Korga B oducax npakTUdecku HWUKOro Het, a 91o bonbwe 50 %
BCero BpemeHn. Bot Bam orpomHenLLinm noteHuman 3KOHOMUM.



[MokasaTtenu adpheKTUBHOCTHU

BEHTUJIALUUN

denepaumnen eBponenckmux accoumauuin B obnactn oTonneHus,
BEHTUNALUMM N KOHOMUMOHMPOBaAHUA Bo3gyxa (REHVA)
PEKOMEHAYIOTCS P NoKasaTeneu:

A. [lokazatenu, onpegenswowme CnocobHOCTb CUCTEMBI
BEHTUNSALUUN 3aMEHATb BO34YX B MOMELLEHUN,

A.1. [Nokasartenb apdekTUBHOCTH Bosp,yxoo6|v|eHa A
A.2. [lokasarternb nokarnbHOro Bo3ayxoobmeHa a

b. [lokasatenu, onpegensowme CI'IOCOGHOCTb cCUCTeMbl
BEHTUNAUMN  yOandaTb  MNPUCYTCTBYKWOLWIME B BO3dyxe
3arpssHsaLLmMe BellecTBa.

b.1. lNokazatenb aOPEKTUBHOCTU yOarieHUsS 3arpsaA3HAILLNX
BellecTB (CRE) €°

b.2. [loka3artenb nokanbHOro KayecTsa Bo3ayxa epc



[lokasaTtenu apdpeKTUBHOCTH

BO34QyX000OMeHa
CTpyKTypa noToKa Db PEeKTUBHOCTD
BO3/yXa BO3yXOOOMEHA, €
N neanbHbin IIOPIITHEBOU 100%
PEKUM IIOTOKA BO3TyXa
BriTecHsaronas BeHTHIAINA 50% <=¢* < 100%
[TomHOE IEpeMeENIBaHUE 50%

KopoTkoe 3ambIkaHue <=50%



BPEOHbBIE BbIOENTEHWA U NMPEAOEJIBHO
OOMNyCTnMblE KOHUEHTPALUWN NX B
NMOMELEHUNAX

B XWUnbIX U 00LLIECTBEHHbIX 30aHNUAX OCHOBHbIMW BpeaHbIMU
BblIE/IEHNAMMN ABNAOTCA -

*VTNIEKNCSIOTA,

*TENI0U30bITKM,

*B1Aron30bITKU.

B npomMbILWNEHHbIX NOMELLEHUNAX:
* pas3nnyHble rasbl U Napsbl;

* TENNON3ObITKU;

*BnaronsobiTku;

*NbiNb.



[[a3oBblOoeneHus.

Cop,ep>|<aH|/|e ra3oB, NMapoB U MblJin HE OOJIXKHO MpeBbllLaTb

npegensHo aonyctumblx KoHueHTpaumn (MNAK). McTtodHmnkamm
ra3oBbleNeHnst B NPOU3BOACTBEHHbBIX NOMELLEHNAX MOTYT ObITb:

TexHonorn4yeckne rnpoLeccehl;

EmMKkocTu;

BaHHbI;

[1bIxaTenbHble KrnanaHa;

YTeuykn BO fiaHUEBbIX COEAUHEHUAX W CcalbHUKOBbLIX
YNNOTHEHUSX.



[1lpegensHO AoNYyCTUMbIE KOHLEHTPpaUUn COZ,
n/M°, B BO3Qyxe NoMeLleHUn COCTaBISAoT:

Mpn nocTossHHOM NpebbIBaHMKU NoAeN (XKunble KOMHaTbI)-
1

[Mpu nepuogmnyeckom npebbiBaHNN NMOOEN (YUpEXOEHUS)- .
1,25
[Tpn KpaTKOBpEMEHHOM NMpebbiBaHUM Ntogen (Hanpumep,
KMHoTeaTtpbl) -2
[eTckne yupexgeHusa n 6onbHUubl -.. 0,7

[MpenensHO 4oNYCTUMbIE KOHLEHTPaUMK OPYrMX ra3oB U nbisiv
crnenyet npuHumatb no CH 245-71.

[1lns nomeLlleHnn, B KOTOPbIX HE UMEETCH NPOU3BOACTBEHHbLIX BblAENEHUN
ra3oB (Kurble, 00LECTBEHHbIE), HOPMUPOBAHNE MPOU3BOAUTCS MO
OBYOKUCU yriepoaa.



Konn4yecTtBo yrnekmcnoThbl, BblaenaemMmou
OOHUM YENOBEKOM

CopepxaHue CO, B Hapy>xHOM Bo3ayxe 6ombLUNX
ropojoB MOXHO NMPUHUMATb paBHbIM 0,5 1/M°,
HebonbLKnx ropogos — 0,4 n/m>.

Bo3spacrt ironen v xapakTep BbIIIOJIHIEMOU
pabOoThI

Pacxon CO_;

00BEMHBIH JI/4

MAaCCOBBIH I'/4

B3pociibie T TPy BRINOJTHEHUHN PAOOTHI:

*  YMCTBEHHOM (MJIM B COCTOSTHHH ITOKOSI) 23 45
*  (DU3UYECKOM:

*  JICTKOU 30 60
*  TSDKEJIOU 45 90
e Jletu no 12 mer. 12 24




TennoBblaeneHus

IcTOYHMKaMu TennosBblaeneHus B
NPOU3BOACTBEHHbLIX MOMELLEHUAX MOTYT
ObITb:

« KoTnbl, annapaTbl 1 peaKkTopa;
» TpybonpoBoabl 1 ra3onpoBoabl;

» [MpoLiecchl, conpoBoXKaalLLMECH
BblOeneHuemM Tenna;

« OnekTpoaBuratenu;
« ConHe4vyHasa pagmaums;
 JTroamn.



KonnyecTBO Tenna v snarm,
BblaensgemMbiX OOHUM YEernoBEKOM

Xapakrep BbInoJHAEMON|Tenio mojgHoe, B Baara, r/g
paboTHI mpu 10° C  opu 35° C [npu 10°C  |upm 35° C

CocTosiHuE TTOKOS 160 93 30 115

duznueckas:

JIeTKas 180 145 40 200

CpEIHEM TSIKECTH 215 195 70 280

TsDKenast 290 290 135 415




BnaroBbliaeneHus

bonbLwwioe KONMMYecTBO Brarm MOXET BblAeNUTbCA B

OTAESNbHbIX MPOM3BOACTBEHHbLIX MOMELLEHNAX OT 0bopyaoBaHMSA
(koxxeBeHHasi U nuuieBasi NPOMbILLITIEHHOCTU, BaHKU, NpaYvyeYHbIe).

NcTovHrKamm BriaroBbligereHn4d B NMPON3BOACTBEHHbIX

nomMeweHNnAX MOoryT ObITb:

TexHonorn4yeckmne npoLecci;

EmkocTu;

BaHHbI;

Annapartbl;

YTeukn BO riaHUEBLIX COEOMHEHUSX W  CcallbHUKOBbIX
YNIOTHEHUSX;



OnpeneneHune HeobxoaMMOro
BO34yXoobmeHa npu 6opbbe c

BpeAHbIMU NrAa3aMUU U NMNapaMM.

Bo3gyxoobmeH L, M>/4, paccuYnTbIBatOT MO
doopmyne
L=U/(K, - K, )
rie U — KONnMuMYyecTBO Bpequlx r4308 U napos,
BblOENSALWUNXCA B NMOMELLEeHUN B TedyeHune 1 u,
MI/J;

K,—npeaenbHo [onycTMas KOHLeHTpauus
Bpequlx BblAENeHNN B BO3AyXe MNOMELLEHUS,
M/ M>;

K, — KOHUEHTpauus BDE/HbIX BblAENEHUN B
NPUTOYHOM BO3ayxe, Mr/m>.



[Tpumep

Onpegenntb HeOOXoOAUMbLIN BO34YyXO0OMEH
no CO, B 3puTenbHOM 3are kKnHoteartpa
o6bemMom 2000 M> U BMECTUMOCTbLIO 500
YyenoBek.

* [1lpegenbHO gonycTMMasa KOHUeHTpauus
CO, B BO3ayxe NomeLLeHuns Npu
KpaTKoBpEMEHHOM NpebdbliBaHnM noaen K,
=2 n/m3.



PelleHune

KonnyecTBo COZ, BblAENSAEMOro 3puUTensamm,
U = 23x 500== 11500 n/u.

I'Ip|/||v|e|v| copepxaHune CO, B Hapy>xHOM Bo3ayxe 0,5
n/m3. Torpa HeO6XO,EI,I/IMbII/I BO34yXO00OMEH no
COCTaBWUT:

L=11500/(2-0,5) =7670 m3/u.

OTHOLLEHME KONMNYEeCTBa yaansieMoro unm
BBOAMMOIO BO3dyxa B MOMELLEHNN B TEYEHNE 1 Y K
BHYTPEHHEMY 00ObEMY NMOMELLEHUA HA3bIBAETCS
KPpaTHOCTbIO OOMEHa n.

B paHHOM npumepe n=7670/2000 = 3,9.



OnpegeneHne HeobxoaMmoro Bo3ayxoobmeHa ang
yoaneHus n3dbITOYHOro Tenna.

B netHee Bpems Bce Tenmno, KOTOpoe MOoCTynaer B
nomeLlueHune Qma ABNSAETCA CYyMMOW TensioBblAeNneHun B
NOMELLEHNN

B 3umHee BpeMA 4acCTb TeI'IJ'IOBbI,EI,eJ'IeHVIVI B MNnomMmeLleHunn
pacxogyetcd Ha KOMIMeHCaunto TenJ1ornoTepb.

TennomnsobITkn Q -, KK/, B 3MMHEE BpeMS paBHbI:

QM36. = ZQT B QHOT

rIe ZQT — TEIJIOBBIACIICHUS B MOMECIICHUU; QHOT — IIOTEPU TEILIA
4yepe3 HaApYKHBIE OrPaKJICHUS IIPH PACYCTHOM TEMIIEpaType HaApyKHOTO
BO3/lyXa, MPUHUMAEMOM B XOJIOJHBIM niepruos roga mo CHull 11-33-75.



OnpepenexHne HeobXxoaMMOro
BO34QyxX000OMeHa anga yganeHus
M30bITOYHOIO Tenna.

Heobxoaumblli Bo3ayxoobmeH L, M4, ons ©opbObl C SABHbIMU
TennonsbbiTkamu onpeaenstoT rno popmyne

L= O‘I/I3E>/ Cxpx(tyx_tnp)
rae Q.. — TennousObITkM B nomelleHun, kIpk/4; ¢ — maccoBas
yoenbHas TensioeMKOCTb Bo3ayxa, paBHasa 1 kIk/(kr *°C); p -

MAOTHOCTb BO3ayXa, NMOCTyNatoLWero B NoMeLeHne, Kr/m>; Wt~
TemnepaTypa yaansemMmoro n nputo4Horo Bo3ayxa, ° C.

Temnepartypy HapyXHOro Bosgyxa B Tennbin nepuog roga npuHu
MaloT paBHOW CpedHen TemMneparype camMoro XXapkoro mecsua B 13
y.



vnpegersiecHme Heooxoammoro
BO34yX000OMeHa onsa yaaneHus n3dbbITOYHOMU
Braru.

Heobxoanmbl BO3ayXoo00MeH L, M3/4, npu Hann4nm
TOSIbKO Briaron3obITKOB onpeaenseTcd no
doopmyne

) L=W/px(dy, —dpnp)

* rge W — Konnm4ecTBo BOASAHOrO napa,
BblAENSAIOLLErOCH B MOMELUEHUN, I/Y;

* d,, — AONyCTMMOE coAepXaHne BOAsTHOro napa B
303nyxe NOMELLEHNSA NPY YCTAHOBNEHHOW CPELHEN
Temneparype 1 OTHOCUTENBbHOM BNaXXHOCTH
BO34yXa, I/Kr;

* d o — BMarocoAepXxaHve Hapy>Horo Bo3gyxa r/Kr;

* P —MNIOTHOCTb noc;Tynarou_\ero B NomMeLleHune
BO34yXa, Kr/m?



OnpeneneHune HeobxoaMMOro
BO34yXo00OMeHa npu o4HOBPEMEHHOM
NOCTYNJIeHNN B NOMeLleHue Tenna u

BRnaru.
B aTOM cnyyae MOXXHO MCNoOMb30BaTb
roadpoaHannTUYECKNN METOS C
NPUMEHEHNEM

| — d-gnarpammbl.



PacyeT BEHTUNALMUNOHHbIX

CNCtem
MoXXeT ocyLLeCTBNEH cneayLwnmMmm
MeToaamMu:

* YNpOLLUEHHbIX MO KPaTHOCTU
BO3QyXO00OMEHa;

* [lo pesynsTatam 3amepoB 3B;
* [lonHbIN pacyer.



KPpaTHOCTb BO3AyX000OMeHa

KYXOHHOW NInNTON

YacTtoTa
MomelyeHune BeHTUnauus
BO3AyxoobmeHal/yac
NOTONOYHbIN /
BaHHas KkomHaTa . 0-8
OKOHHbIN BEHTUJTATOP
BEHTUNATOP
perynaTtopom 5.7
BPEMEHMU U
rmrpocTaTtom
HaCTEeHHbIN /
KyxHs NOTONOYHbIN 6-10
BEHTUNATOP
BbITS)KHOM 30HT Haf, 5.8




'KpaTHOCTM BO3yX000OMeHa

Tyanet

HACTEHHBIH /
OTOJIOYHBIN
BEHTUJISATOP

8-10

KomHaTta gnsa ctm PKH

HACTEHHBbIH /
MOTOJIOYHBIN / OKOHHBINA
BEHTUJISITOP

10-15

MoaBanbHOEe NomelleHne

BCHTUJIATOP B
BCHTHJIAIIMOHHOM
KaHaJIC

4-6

HACTEHHBbIH /

Fapax MOTOJIOYHBIN / OKOHHBIH |4-8
BCHTHIIATOP

BaHk 2-4

Bropo 5-7

Teatp 7-9

KyxHs pecTopaHa 15-25

Kadpe 9-11




2:::‘;‘%:?13*“ BaHUs 15-25
OO6LiecTBEHHbIN TyaneT 10-12
BacceiH 15-30
MonuknuHuka 4-6
PecTopaH 6-9
3an ansa KoHdepeHUUn 4-8
WUrpoBon canoH 8-10




[Tpumep

[TpayeyHasa camoobcnyXuBaHNs UMEET crneayLime
rabaputbl 24000x6000x4000 B ocsix.

Onpenennutb NPON3BOANUTENBHOCTbL 00LLEOOMEHHOM
BEHTUNALNN.



Pacyer

Onpeagensem
1. Kybatypy nomelleHus
V_=AxBxh=24x6x4= 576 M>

2. [NponsBoanTeENbHOCTL 0BLLEOOMEHHON
BEHTUNALNN

V=V xK=576x20=11520 M>/uac



