bvikosa Examepuna Anexcanoposua,

Cmyoenm, chaxynomem CmpoumenvHolii

TomcKuii 2ocyoapcmeenHblil apxXumeKmypHo-cmpoumeibHblil
YHUsepcumem

P®D, z2opoo Tomck

Hayunwiit pykosooumens: Pexynoe Bumanuii Cepeeeguu,
Kano.mex, HaAyK

TomcKuii 2ocyoapcmeeHHblil apXumeKmypHo-cmpoumeibHblil
YHusepcumem

P®, 20poo Tomck

COBPEMEHHBIE TEXHOJIOT'MHM B CUCTEMAX
TEIIVIOI'A3OCHABKEHUA U BEHTUJIALINU

Aunnomauusn: B Oannoii cmamve nposeden 00630p U AHAIU3 COBPEMEHHbIX
MEHOeHYUIl 6 NPOCKMUPOBAHUU CUCMEM MENl02a30CHAONCeHUS. U BEHMUISYUL.
Paccmampuearomest 06e 0CHO8HbIE MeHOeHYUU 8 NPOSKMUPOSAHUU COBPEMEHHBIX
cucmem  mMenni02a30CHAOICeHUs. U  GeHMUNAYUU. HNPUMEHEHUe MeXHOI02Ul,
NOBLIUATOWUX IPDEKMUBHOCMb UCNOIL30BAHUSL IHEPSUU, U COBEPUEHCIBOBAHUE
9KONI02UU 8030VUHO20 pedxcuma 30anuil. Ommeuaemcsi, 4mo passumue mexHoI02uil
obpabomku 6030yxa, NOBLIUAIOWUX IPHEKMUBHOCMb UCNOIb308AHUSL dHEPIUl,
NPOOOJIICAen OCMABAMbCsL OOHOU U3 NPUOPUMEMHBIX 3A0a4 8 001aCmU OMONIEHUSL,
BEHMUIAYUL U KOHOUYUOHUPOSaHUsi 6030yxa. Paccmampusaemcs ocobennocmu
YCMAHOBKU NOO3EMHO20 AKKYMYIUPOBAHUSL MENAd U X0100d 8 6000HOCHbIX NIACMAX.
Ommeuenvl  0COOEHHOCMU — MEXHONO2UU  KOXTANCOAIOWUX — NOMONKO8»  OJisl
NOBbIUUEHUS YPOBHSL KOMPOPMA 6 30AHUSIX.

Knrouesvie cnoea: sHepeonompeobienue, aHep203hhexmusHocme,

KOM¢0leHbl€ YC06UA, HOBblE MEXHOIOCUU.
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Annotation: The article presents the review and analysis of current trends in
the design of systems of heat and ventilation. Examines two major trends in
designing modern systems of heat and ventilation: the use of technologies that
increase energy efficiency and improve environmental air conditions of buildings.
It is noted that the development of technologies for processing air, increasing energy
efficiency, continues to be a priority in the field of heating, ventilation and air
conditioning. Discusses the peculiarities of installing underground storage of heat
and cold in aquifers, which have proliferated in recent years. The features of
technology «cooling ceilings» to improve comfort levels in buildings.

Keywords: power consumption, energy efficiency, comfort conditions, new

technologies

C KaxabIM roJIoM YpOBEHb >KM3HM HaceleHUs TpeOyeT HOBbIE YCIOBUS K
CUCTEMaM TEIUIOra30CHA0KeHHWs W BEHTWIALMU, 1O oOecnedyeHuro Oosee
KOM(pOPTHOM >KU3HU (HAXOXKJIEHUIO) B MOMEIICHUsX. B CB3U ¢ yBenumueHueM
YUCJIEHHOCTU HACEJICHMsI C KaXKIbIM TOJIOM U MOTpedsieHneM Ooiiee OOJBIIMX
PECYPCOB, CIEIYET OXKUAATh, UTO OTPAHUYEHHUS TOIIMBA B SHEPIETUKE.

Coznanue 0Oojee KOMQOPTHBIX YCIOBHM B TOMENICHUH W YBEIUYCHUE
IPOU3BOAUTENILHOCTH SHEPrONOTPEOICHUSI HE JOJKHBI OLICHUBATHCS KaK pa3HbIe
BelM. TpaaulMOHHBIE METOJbI OOECleYeHUs1 KauyecTBa BHYTPEHHEro BO31yXa
OCHOBaHbl Ha YBEJIMYEHUHU IOTOKA I0JIaBa€MOI0 BO3/1yXa B IOMELICHHE, 4YTO
TpeOyeT TOMOTHUTEILHON YHEPTUH 1711 YCTAHOBKHA KOHIUITMOHUPOBAHMSI BO3/IyXa,
HO 3(()EeKTUBHON CUCTEMON MOXKET CUUTATHCS TaKasi, KOTOpas MOIXOIUT YCIOBUSIM
KOM(OPTHOM KU3HU C MUHHUMAJIBHBIM TOTPEOJICHHEM JHEPruu. 3HAUWUT, JaHHAsS
npoOiemMa CBOAUTCS K OOECIEYEeHUI0 HEOOXOJMMOro KadyecTBa BHYTPEHHETO
BO3JlyXa C NMPUMEHEHHUEM METO/Ia MAaKCHUMAJbHOTO MOBBIMIEHUS 3(PPEKTUBHOCTU
notpebaeHus 3Hepru. Ero Mo>kHO JOCTUYD C MIOMOIBIO YIYUILIEHUS! TEXHOJIOTHH,

MHHOBAIMOHHBIM KOHCTPYKTOPCKHM PELICHUSIM.
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CnenmoBaresibHO, MOHO BBIJICJIUTH JBa OCHOBHBIX HampaBl€HUS B
MPOCKTUPOBAHUM COBPEMEHHBIX CHUCTEM TEIUIOTa30CHAOKEHUSI W BEHTHIISIUU.
OnHa W3 HUX 3aKIIOYAETCd B IPUMEHEHMM TEXHOJOTWM, IOBBIIIAIOIINAX
7(h()EKTUBHOCTh WCIOJI30BAaHUS DHEPTUH, a BTOpas — B COBEPIICHCTBOBAHWUU
9KOJIOTMH BO3AYIIHOTO pexxuma 3aaHuil. CokpallieHue Harpy3ok Ha cuctemel TI'B
3IaHUM, a CIIeIOBAaTEIbHO YMEHBIIEHHUE 3aTpaT SHEPrUM M CTOMMOCTH Ha HX
COOPY)KE€HUE JOCTUTaeTCs 34 CUET YBEIWYCHHS TEIUIOM3OJISIUUA  3JaHHM.
COOTBETCTBEHHO, CHHIKAIOTCS pa3Mepbl, MOIIMHOCTh OOOPYJIOBaHHS M BCEX
anemeHTOoB cucteM TI'B. Bosbioil momyasipHOCTBIO MOJIB3YIOTCS 000pYAOBaHUE U
CUCTEMbI, KOTOpbIE CIOCOOHBI  CHU3UTh  PacxojJ  JHEPruh. 3aMETHOMU
HEProdHEKTUBHOCTH MOXKHO JIOCTHYb 32 CUET CHUKCHHS CKOPOCTH BO3yXa B
CUCTEMax BEHTWISILIMM W KOHJIWIIMOHUPOBAHUM BO3AyXa. UeM HMKE CKOPOCTh
BO31yXa, TE€M MEHbUIE a3pOJAUHAMUYECKOE CONPOTUBIICHUE CHUCTEMBI M, Kak
CJIECTBUE, MEHBIIE PACXO DHEPTUU.

BaxxHpiM (pakTopoM B JaHHOE BpEMs SIBJISCTCS MOBBIIMICHHOE BHUMAHHUS K
CO3/IAHUIO JKOJIOTMM BO3IYLIHOIO pEXMMa B IMOMEUICHUSIX HA PAHHUX CTaAUsAX
MpopabOTKU apXUTEKTYPHOTO pelieHus 3aaHust. [IpoekTupyroT 31aHusl C caMbIMU
pasnu4YHBIMHA (pOpMaMU U MaTepUaiaMy OTPAKTAONINX KOHCTPYKIIUH, B KOTOPBIX
noTpeOeHre SHEPIMM Ha OTOIUICHUE, BEHTWIALMIO W KOHJUIMOHUPOBAHHE
BO3/yXa 3HAYUTEILHO MEHBIIIE, YEM Y 3JaHUI, KOTOPHIE CTPOUIIN PAHBIIIE.

[Ipy pEeKOHCTPYKIIMM W 3aMEHE CHUCTEM TEIUIOCHAOKEHUS TMPUMEHSIOTCS
KOHJICHCAIIMOHHBIE KOTJIBI Ha Tra3¢ W >KUJIKOM TOoruMBe. B mpoekrax, rae
MIPOCTPAHCTBO HA KPOBJIEC IMO3BOJSIET YCTAHABJIMBATH COJIHEYHBIE KOJUICKTOPHI,
KOTOpPBIE HCHOJIB3YKOTCS JUISI IOATOTOBKM BOJBI B  CUCTEME TOPSYETO
BoJoCHAOXKeHNsA. OCHOBHBIE «COBPEMEHHBIC» BEIYIIUE TEXHOJOTUM CTPOSITCS Ha
OCHOBE YTWJIM3AllMM TEIUIOBOM »HHepruu. Pa3paboTaHO MHOXECTBO CaMbIX
pa3HOOOpa3HBIX TEXHOJIOTHH YTHUJIM3allMM TEIJIOThl B cucteMax TI'B, kotopsie
WCIIOJB3YIOTCS JIJIsl HarpeBa BOJIbI CUCTEM TOPSYEro BOJOCHAOKEHUS, OTOTUICHUS,

HarpeBa BO3yXa B CHCTCMAX BCHTWIAINHMU MW KOHIAWIHWUOHHUPOBAHUA BO3AYyXA.
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TemnoTy yTUAM3UPYIOT BCEMHM BO3MOXHBIMU CHOCOOAMH C LEJIbI0 IKOHOMHUHU
sHepruu. J[Ji1 SKOHOMHMHM 3HEPrUM MPUMEHSIOT KOMOMHHPOBAHHBIE PELIEHUS, C
BO3MO>KHOCTBIO HCIIOJIb30BAHUS PA3HBIX MCTOYHHUKOB 3HEPIUU B 3aBUCHUMOCTH OT
BEJIMYMHBI A(QQPEKTUBHOCTH B KOHKPETHBI mniepuoa ronaa. Mcmomb3oBaHue
Pa3IMYHBIX THUIIOB AKKyMYJSTOPOB XOJIOJ@ JJIsl BBIPABHUBAHUS HAarpy3oK Ha
XOJIOIUJIBHBIE MAIIMHBI MI03BOJIIET CHU3UTh UX YCTAHOBOYHBIE MOIIHOCTH 10 80 %o.

B mnocnenHue roapl Ha 3amajge MOJMYYWUIIM PaCHpOCTPAHEHHE YCTAaHOBKHU
MOJI3EMHOTO aKKyMYJMpPOBaHUS TeIUla M XOJOJa B BOJOHOCHBIX ILIACTax.
[Toa3zeMHOE aKKyMyJIMPOBAaHUE TEIJIOBOW SHEPTUU MO3BOJISET PEATN30BaTh JIETHEE
OXJIQKJICHHE C MOMOIIbI0 3UMHEIr0 XO0JIOAA, a 3UMHUU MOJOTPEB — C MOMOIIbIO
JIETHEr0 Teruia. Takue yCTaHOBKM IO3BOJIAIOT C3KOHOMMTH nopsaka 50..75 %
AKCILTyaTAllMOHHBIX 3aTpaT Ha TEIUIO- M XOJIOAOCHA0XKEHUE IO CPABHEHUIO C
TPaJIULMOHHBIMU YCTAaHOBKaMU (OTOMUTEIBHBIMU KOTJIAMH M XOJIOJAWUJIbHBIMU
MalIuHaMu ).

Cucrema Moa3eMHOr0 aKKyMYJIMPOBAaHUSL SHEPTUHA COCTOUT U3 ABYX CKBAXUH,
4yepe3 KOTOpPbIE OTKAYMBAECTCS WM 3aKa4MBAETCA BOJA M3 BOJOHOCHOIO CIIOf,
ABJISIFOLIETOCS aKKyMyJnupyromen cpeao. OnHa CKBaKMHA MCIIONB3YETCA IS
aKKyMYJIMPOBAHMS TeIUIa, Apyras — Xoj01a. CKBaKMHbBI HAXOJATCS HAa PACCTOSIHUU
HECKOJIBKHMX JECSITKOB METPOB JIPYT OT APYrd, UCKIIFOYAIOIIEM B3aMHOE BIIMSHHAE
TEIJIOr0 U XOJIOAHOTO aKKYMYJISITOPOB

Cyl1eCTBEHHOTO CHUXEHHS MOTPEOJIEHNsI SHEPTUH MOXKHO JOCTUYb 3a CYET
NPUMEHEHUSI ONTUMU3AIIMOHHON aBTOMATHU3AI[MU UHKEHEPHBIX CUCTEM. DTO TaKUE
CUCTEMBI, KOTOpPbIE MOTYT OTCJIEKHBAaTh M CAMOCTOSITEIbBHO ONTHMHU3UPOBATH
ypoBeHb noTpedsaeHust 3Hepruu. C MOMOIIBI0 TAKUX TEXHOJOTHI MOXXHO JOCTHYb
3HAUUTEJIBHOTO CHIDKEHHUS 3aTpaT SHEPrud B CYIIECTBYIOIIMX 3aHUSAX IyTEM
PEKOHCTPYKIIMU UX UHKEHEPHBIX CUCTEM.

[ToBbicUTh ypOBEeHb KOM(OpTa B OOLIECTBEHHBIX 3/IaHUSX MOXKHO 3a CYET
pPa3IeabHOTO KOHTPOJSI CKPBITBIX M SIBHBIX TEIJIOMOCTYIUIEHHH. DTOT MPUHIIMIT

JCKUT B OCHOBC IIapaJlJICIIbHO (bYHKHHOHI/Ipy}OHII/IX ABYX CHUCTCM: CHCTCMbI
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BEHTWIALIMM C NOAA4Y€d MOATOTOBJIEHHOIO HApYKHOTO BO3AyXa, CHUMAIOLIEH
CKPBITBIC TEIJIONOCTYIJICHHUS! U YACTUYHO SIBHBIE TEIUIOMOCTYIUICHUS, U OTACIBHON
CHUCTEMBbI, paboTaroIIei Ha CHATHE OCTABIICHCS YaCTH SIBHBIX TEIUIOMOCTYIUICHUH,
HarpuMep, CUCTEMaMHU MOBEPXHOCTHOTO OXJAXKACHUS («OXJIAXKIAIOIINE TTOTOIKI)
WJIM Pa3IMYHOTO THUIA JOBOJYUKOB.

[Ipenmy1iecTBa MCHOIB30BAHUSA «OXJIAKIAIOIMINX» IOTOJIKOB COCTOSIT B HX
MOJIHOK OECIIyMHOCTH, OTCYTCTBHHM HETPUATHBIX CKBO3HSKOB, a TakXke B
Ype3BbIUaliHO HU3KUX PacXo/lax Ha TEXHUYECKOe 00CTyKuBaHue. « OXJIaxIatoIIme»
MOTOJIKH MOTYT HECTH CYIIECTBEHHYIO HAarpy3Ky, NPy 3TOM HE 3aHUMAIOT MOJIE3HOE
MPOCTPAHCTBO U B CHIIy TOrO, YTO OHU TIOHWXAKOT CPEIHIOK JYUYHCTYIO
TEMIIEPATypy B IMOMEIICHUH, UX TNPUMEHEHHE IEJIAaeT BO3MOKHBIM IOBBILICHUE
TEMIIEpaTypbl BO3JyXa CBEPX MNPEAEIOB, MOMYCTUMBIX NPU HWHOM OpraHU3alvd
OXJIAXKJICHUS [TOMEIIICHUS.

Takum oOpaszom, pazputue cucteM TI'B Oyner cBs3aHO ¢ ajgamTaimei dTUx
CUCTEM K HOBBIM TEXHOJOTUSM (TIO3BOJISIONIMM palMOHATIBLHO HCIOJIb30BaTh
SHEpPropecypcel, obecreunBaTh KOMGOPTHBIE MapamMeTpbl MHUKPOKJIMMAaTa) U B
MEPBYIO0 OUYEpENb C: YTUIM3ALUMUEH TEIUIOThl OT MPOM3BOJCTBEHHBIX arperatoB U
BEHTHJISIIMOHHBIX BHIOPOCOB, Pa3IMYHBIX CTOKOB M BCEX BO3MOXKHBIX BTOPHUYHBIX
WCTOYHUKOB SHEPIUH; MPUMEHEHUEM CUCTEM BEHTWISIIUU U KOHAUIIMOHUPOBAHUS
BO3/yXa, aJaNTUPYIOIINXCS K U3MEHECHUIO HArpy30K M PEKUMOB IKCIUTyaTallud
3JaHUSI; TPUMEHEHUEM TEIUIOBBIX HACOCOB; HCIOJb30BAHUEM AKKYMYJIATOPOB
TeIIa W XOJoAAd; MNPUMEHEHHWEM CHCTEM AaBTOMAaTUKH, KOTOPbIE MOTYT
CaMOCTOSITEJILHO OTCJICKUBATH U ONITUMHU3UPOBATH YPOBEHB MOTPEOJICHUS SHEPTUU
B 3/IaHWH; PAllMOHAJILHBIM MCIIOJIF30BAaHUEM B SHEPIeTHUSCKOro OajaHca 37aHus B

COYCTAaHHHU C UCITIOJIB30BAHUEM SHECPIr€TUYCCKOI'O IMOTCHIIMAIa HAPYKHOTI'O BO3AyXa.
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