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regulating the autogenous mechanism of self-healing in concrete has been considered. Research
is aimed at enhancing this natural potential using special additives with pozzolanic activity.
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YCTPOUCTBA NTIPUTOYHO-BBITA’KHOU BEHTWJIALIUA
B OJHOKBAPTUPHOM KNJIOM JOME IIJIOIIAABIO 10 150 M?
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AHHOTanus. B crarbe mpoaHaIM3MpOBaHbl NMPOEKTHBIE PEIICHHS YCTPOMCTBA IPHUHY-
JUTEIbHON BEHTUIIALUHU U1 JKUJIOTO 1I0MA 3aJaHHOW INIAHUPOBOYHOU CXEMBI C UCIIOJIb30BAHUEM
IIPUTOYHO-BBITSDKHOW BEHTWIALIMM M IIPUTOYHBIX KJIAllaHOB B CTEHAaX. BBISABICHBI HEJOCTATKU U
JOCTOMHCTBA KaXIOro IIPOEKTHOIO pEUIEHUs, B YAaCTHOCTU OTMEUYEHBI CYLICCTBEHHBIE
CJIOKHOCTH TPUMEHEHHsI NPUTOYHO-BBITSDKHBIX YCTAaHOBOK B JoMax Iuionaasto g0 150 M.
IIpencraBiieHsl IPOEKTHBIE PEKOMEHAALMY JJI HE3aBUCUMON HACTPOMKU CUCTEMBI BEHTUIISALUU
B Ka)XJIOM OT/IEJIbHOM ITOMEIICHHH.

KiroueBble cjioBa:  BEHTWISALNS, €CTECTBEHHAs BEHTWIALUSA, IPUHYIUTENIbHAs BEHTH-
JSALASL, TPUTOYHO-BBITSKHAS BEHTUJISALMS, BEHTUIILUOHHBIN KJlanaH.
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BBE/IEHUE
B nocneanue gecsatuneTus yenoBeK OOJBIIYI0 YacTh BPEMEHH MPOBOIUT B TIOMEUIEHUSX
[1]. YcioBus BHYTpEHHET0 MUKPOKJIMMATa MOMEUICHHS BCe OOJbIe 3aMEHSIOT MPHPOIHEIE.
[TapameTpsl 3TOr0 Mukpokiaumara Hopmupytores ['OCT 30494-2011 «3pmanust kwible U
06H.[€CTB€HHI:I€. HapaMeTpLI MHKPOKJIMMAaTa B NMOMCHICHUAX)» U BKIIIOYAIOT B C66}I BJIAKHOCTH
BO3/lyXa, €ro MOJBMKHOCTh U TemmepaTypy. ObecrieueHre AaHHBIX MapaMeTPOB JOCTUTAETCS, B
YaCTHOCTH, 3a CUCT OpraHu3al CUCTCMbl BCHTUJIALNU: €CTECTBCHHOU MU HpHHy,[[I/ITeHBHOfI.
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CucremMa BEHTWISILIMM JIOJDKHA TapaHTUPOBATh I0Jady CBEXEro BO3AyXa B IOMEILEHUS U
yJlaJleHue 0TpabOTaHHOTO 3arpsiI3HEHHOI0 BO3/yXa B IIOJHOM O0beMe.

EcrecTBeHHAas BeHTWISIIMS HE MOXKET Ha IMOCTOSTHHON OCHOBE NOJIEP)KUBATh TpeOyemble
napamMeTpsl MUKpOKIMMara [2] u3-3a HecTaOMIBHOTO aTMOC()EpPHOro AaBICHHUS U JBHIKEHHS
BO3/YILIHBIX MacC, MHCOJISILIUHM, OPUEHTALMU [TIOMEIIEHUI 110 CTOPOHAM CBETA, CJI0KHOI'O pacuera
CEUCHMM KaHaJOB M MOHTaXa. ['paMOTHO CHIPOEKTUPOBAHHAs CUCTEMAa BEHTWIALUHU He
MOJpa3yMeBaeT IOJNyYEHHUs] CBEXKEro BO3AyXa uepe3 OTKPHIBAaHHE OKOHHBIX OJOKOB, Kak
IpeycMaTpuBaeTCs IPU €CTECTBEHHOW BEHTWIALMHM. Tem 0ojiee OTKPBITBIE OKHA 3ayacTyro
CHIDKAIOT KOM(OpPT HaXOXIACHUS BHYTPU IOMEIICHHHA H3-32 IIyMa M PE3KOro Iepernaaa
TeMIeparyp, 0COOEHHO B XOJIOJIHBIA nepuon roxa. s OecnepeboiiHoro obecnieueHus mapa-
METPOB MUKPOKJIMMATa HEOOXOIMMO pPAllMOHAJIbHO MCIOJIb30BAaTh NPUHYAUTEIbHYIO IPUTOYHO-
BBITSDKHYIO BEHTWISLIMIO, OJHAKO HA CErOAHSIIHMM JE€Hb HET E€IUHCTBEHHO IPAaBUIIBHOTO
TOTOBOTO TEXHHYECKOTO pemeHHs, IPPEKTUBHOIO M SKOHOMHUYECKH OOOCHOBAaHHOTO, IS
KBApPTUP M OTAEJIbHBIX 3/IaHUM CPaBHUTENBbHO HEOOJBIION Miomaau. Pekyneparus nokassiBaeT
CBOIO 3()(heKTUBHOCTH TOJIBKO B IIPOMBINUICHHBIX MaciTadax [3].

AHAJIM3 TPOEKTHBIX PEINEHUI

PaccMOTpuM U CpaBHUM /1Ba IPOEKTHBIX PELIEHUS] KOMIIJIEKCHOTO YCTPOICTBa IPUTOYHO-
BBITSDKHON BEHTWJISILIMY, NPEACTABIECHHBIX HAa pUC. | U 2, 11 OAHOM M TOH XK€ IUIaHWPOBOYHOM
CXEMBI OJIHO3TaKHOTO JIOMa.

B nmepBoM mpoekTHOM pemieHnu (puc. 1) mpuMeHsieTcs MPUTOYHO-BBITSDKHAS YCTaHOBKA
OpOM3BOAUTENBHOCTRI0 350 M*/uy, uMmeromas QopMmy mNapaieNenunesa co CTOPOHAMU
105 x 95 cm um BeicoTol 40 cMm. CormacHo macmopry mpubopa, «IIyM K OKPYKCHHIO» C
OPUMEHEHHEM HIYMOITYIIUTENeH Ha pacCTOSHUM 2 M OT Kopiyca o0OpyJIOBaHHS COCTaBIISIET
50 nb, uto TpeOyeT 00sA3aTENBHOTO PACIOJNOKEHHUS YCTAHOBKH B OTAEIBHOM TEXHUYECKOM
MIOMEILEHUY.

JInist MUHHMU3AIUH IyMa BeHTWISIIIMOHHBIX TPYO, BBIXOJSIINX U3 MPHUTOYHO-BHITSKHON
YCTQHOBKH, TPeOYyeTCsl MOHTaX IIYMOTJIYIIUTENS W NPSIMOJUHEHHOTO0 ydacTKa YCIOKOCHMS
BO3JyXa JJIMHOM He MeHee 4 M (a B HEKOTOPBIX Cilydasx OJIOKa YBIaXHEHHS BO3AyXa,
UCTApUTENS U T.I.), YTO MPAKTUYECKH HEBO3MOXKHO DPEANN30BaTh B OJHOKBAPTHPHBIX >KUJIBIX
JOMax IUIoM@nBio A0 150 M? M3-3a HepeHTAOENIBHOCTH YCTPONHCTBA TEXHHUCCKHX MOMCIICHHMIT
mromazsio 6oree 6 M2, Kak BHAHO Ha cXeMe, cpasy MOCHe MOAKIIOYCHHS IPHTOYHO-BEITKHOM
YCTaHOBKH BBITIOJIHEHBI MOBOPOTHI TPYO [UIsi X KOMIOHOBKH. [lomoOHasi koMmmoHOBKa TpyO
CO3/1aeT KaHaJdbHBIM IIyM Ha ypoBHe 50 b, 3HauuTENBHO CHIKAs YpOBEHb Komdopra
MIOMEIIEHUH B JJOME.

[lonaromue KaHabl CBEXKErO BO3AyXa B IOMELICHUS MUMEIOT CYMMAapHYIO AJIUHY 23 M,
cucTeMbl GUIBTPALIMU HE CMOTYT B TIOJTHOM Mepe YCTPaHUTh BCE YACTUUKH IBLIH, M CO BpEMEHEM
B BO3JyXOBOAax OyJeT ocedaTh MeJKoIucCIepcHas Nblib. HeoOxonuma perynspHas caHauus
MOJIAIOIIUX BEHTUJISIIIUOHHBIX KaHAJIOB.
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Puc. 1. [IpoekTHOE penieHne ycTpoiicTBa BEHTUISILIUN OJHOKBAPTUPHOIO KUJIOTO JIoMa
C IIPUMEHEHUEM PUTOYHO-BBITSKHON YCTaHOBKU

Jlna obecrieyeHust TpeOyeMbIX MapamMeTpoOB MHUKPOKIMMATa MPUTOUYHO-BEHTHIISAIIMOHHAS
YCTaHOBKA JIOJKHA OBITH BCETa B pab0oYeM COCTOSTHUH, OHA HE CIIOCOOHA OTCIICKUBATH KAYECTBO
BO3[lyXxa M HaIW4YMe WU OTCYTCTBHE IIOJEH B KaXIOM OTAEIbHOM MomemieHuu. M3-3a
IPYIIUPOBKH MPUTOUHBIX U BBITSKHBIX KaHAJIOB B OJIHY KOHEUHYIO TpyOy M OTCYTCTBHS THOKOM
HACTPOMKHU CUCTEMBI BO3/yX BEHTUIIUPYETCS Cpa3y BO BCEM JIOME.

Bo BTOpOM mpoekTHOM perieHuH (puc. 2) peann3oBaHa WHAs KOHLEMIUS YCTPOMCTBa
IIPUTOYHO-BBITSDKHOW BEHTW AWM. HenpepeiBHas mojada BO3AyXa OCYLIECTBISIETCS 4Yepe3
WHAVBHUAYallbHbIE TPUTOYHBIE KIAmaHbl ¢ MaKCUMAaJIbHO KOPOTKHM KaHaioMm [4]. YnaneHnue
BO3/lyXa BBITIOJTHEHO Yepe3 WHANBUIYaIbHBIC KaHAJBI 0 MECTa IICHTPAITM30BAHHOT'O BRIOpOCa 3a
npenensl qoma. CuctemMa B peXMMe OXHJaHUs paboTaeT Ha MUHUMAIBHONW MOIIHOCTH, HE
co3laBasl 3HAYMMOIO IMyMa W TIPEJOTBpAIias 3acTaBaHUE BO3AyXa. VI3MeHEeHWE MOITHOCTH
paboThl KaXI0r0 BEHTHIISIIMOHHOTO KaHala BO3MOXKHO 3a CYET YCTaHOBKM KaHAJIHHOTO KJIaraHa
158 BeHTI/IJ'IﬂTOpa. B KaXI0M I/IHJII/IBI/I}Iya.]'H)HOM BBITSIZKHOM  KaHAJIC HaAaXOoOATCA daT4YHUKHN
BIIQXKHOCTH, YIJIEKUCIIOTO Ta3a W 00beMa OpPraHMYeCKUX MPUMECEH, KOTOphIe pearupyroT Ha
N3MCHCHUC HapaMeTPOB Bo3)1yxa U MCHSOT MOIITHOCTH pa6OTI)I CHUCTEMBI BEHTUJIAINNU B KAXXKI0OM
OTJIEIbHO B3ATOM TIOMEIICHUH, YTO B HTOTe SKOHOMHT IOTPEOTICHHUE DJICKTPOIHEPTHUH IO
CpaBHeHI/IIO C HepBBIM paCCMOTpeHHI)IM BapI/IaHTOM.

W3 OCHOBHBIX HEIOCTATKOB JAHHOW CXEMBbI OTMETHUM CHUXEHHE KoM(popTa B 3UMHHIMA
MEepPHOJI T0/1a U3-3a MOCTYIICHUS XOJIOAHOTO BO3/IyXa Yepe3 KianaHbl B cTeHax [5]. Obecnieuenune
KOM(DOPTHOU TemrepaTypbl B 3MMHUIN TIEPUO/T TOJDKHO IOCTHTAThCS 32 CYET MOITHOCTH CHCTEMBI
OTOIIEHUS.
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Puc. 2. HpOCKTHOC peIICHUC YCTpOﬁCTBa BCHTHJIAIIUKU OJHOKBAPTHPHOI'O KHUJIOI'O JOMaA
C IPUMCHCHUEM MHANBUAYAJIbHBIX ITPUTOYHBIX KJIAIIAHOB W BBITSIPKHBIX KaHAJIOB

3AK/IIOYEHUE

Obecneuenre TpeOyeMbIX MapaMeTpOB MHKpPOKJIMMaTa BO3ayxa (TeMmepaTypsl,
BJIQKHOCTH U TOABMYKHOCTH) B MOMELICHUSAX OJHOKBAPTHUPHOTO >KMJIOTO JIOMa Ha MOCTOSHHOM
OCHOBE BO3MOJKHO TOJIBKO 3a CYET YCTPOMCTBA NPHUHYAWUTEIBHONW MPUTOYHO-BBITSKHOU
BEHTWISIIMM 0O€3 HCIOJIb30BaHUA OKOH JJIi TPUTOKA. BeHTWIsMs ¢ eCTEeCTBEHHBIM
noOyX/IeHUEM BO3JlyXxa HE CIIOCOOHAa KPYIJIOTOJUYHO oOecreynBaTh TpeOyeMble MapaMeTpsl
BHYTPH IIOMELIEHUI.

[IpoekTHOE pelieHue ¢ MPUMEHEHUEM NIPUTOYHO-BBITSHKHON YCTAaHOBKH 11€71€CO00pa3HO B
IPOMBIIUIEHHBIX 00BbEMaX U MMEET PsAJl CYIIECTBEHHBIX HEIOCTATKOB JJIsi HEOOJBIINX 3AaHUM:
1) u3-3a mwyma ycranoBku Oonee 50 nb ee pasmemnieHHe BO3MOXHO TOJBKO B 000COOICHHOM
TEXHHYECKOM TIOMEIICHUH HE CMEXKHOM C JKWIBIMH KOMHATaMH; 2) KOPpPEKTHas O0OBs3Ka
BEHTWISILIMOHHBIX TpyO TpeOyer Hanuuusi MNpsSMOro ydacTka He MeHee 4 M, KOTOpBIH
HEPALIMOHAIBHO BBIAEIATH B TEXHUYECKOM IIOMELIEHMM B J0oMax Iulomageo a0 150 M
3) HeoOXoIuMa peryJssipHas CaHalUs IPUTOUYHBIX BEHTUISILIMOHHBIX KaHAJIOB.

[IpoekTHOE perieHHe C HCMONb30BAaHUEM WHIUBUAYAIbHBIX MPUTOYHBIX KIIANIaHOB H
BBITSDKHBIX KaHAJIOB pEIIAeT BBIIIECNEPEUNCICHHbIE HEJIOCTaTKH IPUTOYHO-BBITSKHOM YCTa-
HOBKH, MO3BOJISIET CO3/1aTh T'MOKYI0 HAaCTPOHKY pEXHUMOB pabOThl BEHTWIISILMU JII SKOHOMUHU
SHEPromnoTpeOIeHus], ABISETCS MPOCTHIM B OOCIYKMBaHUM, OJTHAKO B XOJIOAHBIN MEpUOJ Trofa
YYBCTBUTEIHHO K MOIIIHOCTH CUCTEMbI OTOIIJICHUSI.
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JUSTIFICATION OF THE OPTIMAL DESIGN SOLUTION
FOR THE INSTALLATION OF SUPPLY AND EXHAUST VENTILATION
IN A SINGLE-APARTMENT RESIDENTIAL BUILDING
WITH AN AREA OF UP TO 150 M?

A.V. Levikov
Tver State Technical University (Tver)

Abstract. The article analyzes the design solutions for the forced ventilation device for a
residential building of a given layout using supply and exhaust ventilation and supply valves in
the walls. The shortcomings and advantages of each design solution were revealed, in particular,
significant difficulties in the use of plenum and exhaust plants in houses with an area of up to 150
m“. Proposed design recommendations for independent adjustment of the ventilation system in
each individual room.

Keywords: ventilation, natural ventilation, forced ventilation, supply and exhaust
ventilation, ventilation valve.
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